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LOI CAM DOAN

Luan an d3 dugc hoan thanh trong chwong trinh ddo tao tién si khoa
31/2019 tai Vién Khoa hoc Lam nghi¢p Viét Nam.

T6i xin cam doan ddy 13 cong trinh nghién ctru cia riéng toi. Mot sb
thong tin vé két qua duoc ké thira tir dé tai cAp Nha nudc “Nghién ctru giai
phap quan 1y tong hop bénh tua muc hai cdy Qué tai tinh Quang Nam va ving
phu can” va dé tai cip Bo Nong nghiép va Phat trién nong thén “Nghién ctru
xay dung quy trinh quan 1y tong hop sau hai Qué tai mot s6 ving trong Qué
trong diém (mién nui phia Bic va Quang Nam)” di dugc cac thanh vién dong
¥ cho phép sir dung bang van ban.

Cac sb liéu, két qua nghién ctru trong luan an 1a trung thuc, néu sai toi

hoan toan chiu trach nhiém.

Ha Noi, ngay thang  nam 2025
TAC GIA LUAN AN

Nguyén Vin Thanh
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LOI CAM ON

Trong qué trinh hoc tdp va thuc hién luan an tai Vién Khoa hoc Lam
nghiép Viét Nam, toi xin bay to 1ong biét on sdu sic nhat toi GS.TS. Pham
Quang Thu va PGS.TS. Pao Ngoc Quang, nhiing nguoi thiy di tan tinh
huéng dan, dong vién va gitp d& toi trong sudt qua trinh thuc hién va hoan
thién luan an.

T61 xin tran trong cam on Vién Khoa hoc Lam nghi¢p Viét Nam, Ban
Khoa hoc, Pao tao va Hop tac quéc té da tao diéu kién thuén loi cho toi trong
qua trinh hoc tap, nghién ctu.

To61 xin chan thanh cam on PGS.TS. Pao Ngoc Quang, chu nhiém dé
KHCN cap Qudc gia “Nghién ctru giai phap quan 1y tong hop bénh tua muc
hai cay qué tai tinh Quang Nam va vung phu can”, TS. Lé Van Binh, chu
nhiém dé tai KHCN cap B6 “Nghién ctru xay dung quy trinh quan 1y téng hop
sau hai Qué tai mot s vung trong Qué trong diém (Mién nai phia Bic va
Quang Nam)”, di tao diéu kién dé t6i ké thira va sir dung két qua nghién ctu
vé cac loai sau hai Qué tai Quang Nam.

Trong qua trinh hoc tip va nghién ctru, t6i d3 nhan duogc sy hd tro, dong
vién va giup do tan tinh tir Ban lanh dao Trung tam Nghién ctru Bao v¢ rung
va su hd trg, gitip d& cua can bo tai Trung tam. Xin gui dén tap thé Lanh dao
va dong nghiép 10ng biét on sdu sic.

T6i xin guri 101 cam on chan thanh t6i cac dong nghiép va ban bé da hd
tro thuc hién mot s thi nghiém va c6 nhiing goép ¥ quy gia cho luan an.

Cubi cung nhung khong kém phan quan trong, t6i xin giri 101 cam on sau
sdc ti cac thanh vién trong dai gia dinh cia toi!

Xin tran trong cam on!
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MO DAU
1.1. Tinh cap thiét ctia d@ tai

Cay Qué (Cinnamomum cassia Presl) 1a mot loai ciy dic san co gia tri kinh
té cao. Vo Qué, tinh dau Qué, bot Qué va gb Qué déu co thé tan dung dé ché
bién thanh nhiéu san phém khac nhau, bao gém: thuc phém, my phém, thudc,
huong liéu... Ngay nay, tinh dau chiét xuat tir vo va 14 Qué duoc dung rong rii
trong nganh my pham va y hoc. Viét Nam 1a mot trong nhitng nudc xuat khau
Qué 16 trén thé gid1, canh tranh véi An D9, Indonesia va Sri Lanka. Nam 2024,
Viét Nam xuat khau duoc 99.874 tin Qué, téng kim ngach xuét khau dat 274,5
tri¢u USD.

Theo Thong tu sb 22/2021/TT-BNNPTNT ngay 29/12/2021 ciia Bd Nong
nghiép va PTNT, cdy Qué duoc xac dinh 1a loai vu tién cho cac chuong trinh
trong rung. Tinh dén nam 2024, tong dién tich trong Qué (C. cassia) cua Viét
Nam udc tinh khoang gan 200.000 ha, tap trung chu yéu tai cac tinh Yén Bai,
Lao Cai, Quang Nam va cac tinh khac. Tu nam 2017, Quang Nam da ban hanh
nhiéu chinh sach dé phat trién cdy Qué, dién hinh 1a ké hoach quy hoach Qué
Tra My. Tinh d3 trong méi hang ngan hécta Qué, tap trung chil yéu & cac huyén
mién ndi, dic biét la Nam Tra My, noi ¢6 hon 2.600 ha Qué tu nhién.

Quang Ngai cling déy manh phat trién dién tich tréng Qué, dic biét tai
huyén Tra Bong, nhim khang dinh thuong hiéu va gia ting gia tri ciy Qué. Tir
nam 2019, dia phuong nay trién khai hang loat du an cung cap gidng Qué va mo
rong dién tich chuyén canh, phuc vu cho san xuat thu cong my nghé va tinh dau.

Dién tich tréng Qué ngay cang md rong, tao diéu kién thuén lgi cho sau
bénh phét trién do ngudn thirc an phong phi. Mic du dd c6 cac nghién ctru vé
sau hai trén cdy Qué tai Quang Nam va Quang Ngai, nhung dir liéu hién nay con
it, chua dz‘iy du, nhiéu loai sau hai chi méi dugc xac dinh dén giéng. Thém vao
d6, bién doi khi hau cang 1am tiang nguy co bung phat dich sau hai, dic biét véi

su xuat hién cua cac loai sau hai méi.
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Bénh tua muc hai cdy Qué duoc ghi nhan gy hai rimg trong Qué ¢ nudc ta
tor nam 1996. Bénh tua muc 1a loai dich hai nguy hiém nhéat trén cay Qué, dac
biét 1a tai tinh Quang Nam va céic tinh thudc ving Nam Trung B lam giam
ning suat rung trong cling nhu giam dang ké ham luong tinh dau trong cay.
Nghién ctru cua Pao Ngoc Quang et al. (2022) da xac dinh nguyén nhan gay
bénh tua muc giy hai cdy Qué ¢ tinh Quang Nam va Quéang Ngii 1a do
Cinnamomum cassia witches' broom phytoplasma. Tuy nhién, chua c6 nghién
ctru day di vé thanh phan loai con tring 13 véc to truyén bénh tua myc trén cay
Qué tai tinh Quang Nam va Quéang Ngai.

Bén canh x4c dinh thanh phan loai sau hai, xac dinh loai sdu hai chinh cay
Qué tai Quang Nam va Quang Ngii, can thiét phai nghién ctru x4c dinh loai con
triung chich hut 13 véc to lay truyén Phyloplasma gay bénh tua muc hai cay Qué,
nghién curu dac diém sinh hoc. Nghién ctru dac diém sinh hoc, tap tinh gay hai
ctia chung dé c6 so so thir nghiém cac bién phap phong trir phuc vu cong tac
quan 1y nhom sau hai nay hiéu qua. Vi vay, dé tai “Nghién ciru thanh phan lodi
sdau hai, ddc diém sinh hoc va bién phdp phong trir mét sé lodi gdy hai chinh
cdy Qué (Cinnamomum cassia) tai Quang Nam va Qudng Ngdi” 1a cip thiét ca
vé mit khoa hoc va thuc tién san xuét.

1.2. Muc tiéu nghién ctru
Muc tiéu chung

Xéc dinh dugc cac bién phap phong trir tong hop sdu hai chinh cay Qué tai
Quang Nam va Quang Ngii, nham gop phan xay dung co sé khoa hoc cho cong
tac quan 1y, bao vé va phat trién bén viing rimg trong Qué tai khu vuc nay.

Muc tiéu cu thé

- Xac dinh duoc thanh phr?m loai sau hai cay Qué (C. cassia) tai tinh Quang
Nam va Quang Ngai.

- Xac dinh duoc dic diém sinh hoc cua mot sb loai sdu hai chinh cay Qué

(C. cassia) tai tinh Quang Nam.
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- Xéc dinh duoc bién phap phong trir hiéu qua mot sb loai sau hai chinh cay
Qué (C. cassia) tai tinh Quang Nam.
1.3. P6i twong nghién ctru

Céc loai sau hai cay Qué thudc cac bd Canh cung (Coleoptera), bd Céanh
ntra cimg (Hemiptera), bd Canh bang (Isoptera), bo Canh vay (Lepidoptera), bo
Bo que (Phasmatodea), bd Canh to (Thysanoptera).

Cay qué (Cinnamomum cassia).
1.4. Pham vi nghién ctru

Vé néi dung

Nghién ctru xac dinh thanh phan loai sdu hai cdy Qué, loai véc to truyén
phytoplasma gay bénh tua muyc, tai 2 tinh Quang Nam va Quang Ngai, xac dinh
loai gay hai chinh; nghién ctru mot s6 dic diém sinh hoc (dac diém hinh thai,
dic diém vong doi, tap tinh gay hai, bién dong mat d6 quan thé); va thir nghiém
cac bién phap phong trir (bién phap thu cong, bién phap 1am sinh, bién phap bay
dén, bién phap biy dinh mau, bién phap sinh hoc, bién phap hoa hoc) ddi véi cac
loai Sau hai vo (detherasris grandisalba), Sau duc ngon (Polylopha vietnama),
Rép sap vay (Aulacaspis tubercularis), R€p sap (Icerya aegyptiaca) va Rép sap
bong (Icerya seychellarum).

Vé dia diém

Diéu tra thanh phﬁn sau hai cay Qué dugc thyuc hién tai Nam Tra My, Bic
Tra My, Tién Phuéc, Phude Son (Quang Nam) va Tra Bong (Quang Ngai).

Nghién ctru dac diém sinh hoc loai Sau hai vo, Sau duc ngon, R¢p sap vay,
Rép sap, Rép sap bong dugc thuc hién tai huyén Nam Tra My, Bic Tra My,
Tién Phudc va Phude Son (Quang Nam).

Nghién ctru cac bién phap phong trir mot sb loai sdu hai chinh cay Qué
duoc thyc hién tai huyén Nam Tra My (Quang Nam).

Thi nghiém nudi sau trong 16ng ludi, giam dinh loai, xdy dung danh muc

sau hai Qué, xac dinh con trung chich hat, danh gia anh hudng ctia cac bién
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phap phong trir sinh hoc va héa hoc ddi véi sau hai & phong thi nghiém dugc
thuc hién tai Trung tdm Nghién clru Bao vé rung.
1.5. Y nghia khoa hoc va thue tién

Y nghia khoa hoc

Két qua nghién ctru cua ludn an cung cdp dan liéu khoa hoc vé thanh phan
loai sdu hai cdy Qué; dic diém sinh hoc, tip tinh gdy hai va cac bién phap phong
trir mot s6 lodi sau hai chinh va véc to 1y truyén Phytoplasma giy bénh tua muc
hai cdy Qué tai tinh Quang Nam va Quéang Ngii.

Y nghia thuec tién

Két qué cua luan an da chi ra dac diém nhan biét, dic diém sinh hoc, tap
tinh gy hai va dua ra cac bién phap phong trir mot sb loai sau hai chinh va véc
to lay truyén Phytoplasma giy bénh tua muc hai cidy Qué cdy Qué tai tinh
Quang Nam va Quang Ngii. Gop phan nang cao hiéu qua rimg trong Qué cho
cac tinh mién Trung Viét Nam, tao diéu kién cho rimg trong Qué sinh trudng
phat trién tét.

1.6. Nhirng dong gop mdi ctia luin an

(1). Cap nhat hé thong thanh phan loai sdu hai cdy Qué tai Quang Nam,
Quang Ngdi; ghi nhan loai Bo tri den canh vach trang (Helionothrips
lushanensis) la loai m&i cho khu hé con trung Viét Nam.

(2) B6 sung mot sé dan liéu khoa hoc vé dic diém sinh hoc, tap tinh gay
hai cua 05 loai sau hai chinh: Sau hai vo (detherastis grandisalba), Sau duc
ngon (Polylopha vietnama) va 3 loai rép: R¢p sap vay (Aulacaspis tubercularis),
Rép sap (Icerya aegyptiaca), REp sap bong (Icerya seychellarum).

(3) Cung cép cac dan liéu méi vé vai trd truyén bénh tua myuc Qué cta 03
loai rép sap 1a véc to 1ay truyén Phytoplasma gy bénh tua muc Qué tai Quang
Nam va Quang Ngai.

(4) Pua ra mot sd bién phap phong trir 05 loai séu hai chinh (Sau hai vo,
Sau duc ngon) va 3 loai rép (R¢p sap vay, Rép sap, Rép sdp bong) 1a véc to lay

truyén Phytoplasma gay bénh tua muyc hai cdy Qué.



1.7. Thoi gian nghién ciru

Nghién ctru dugc thuc hién tir thang 1 nam 2020 dén thang 12 nim 2024.
1.8. B6 cuc luin an

Luan an duoc viét voi tong s 129 trang, bao gém 27 hinh, 24 bang va
dugc két ciu gébm: Phan mod dau (5 trang). Téng quan vin dé nghién ciru (19
trang). Noi dung, vat liéu va phuong phap nghién ctru (20 trang). Két qua nghién
ctru va thao ludn (66 trang). Két luan, ton tai va kién nghi (3 trang). Tai liéu
tham khdo (14 trang). Luan an da tham khao 139 tai li€u, trong d6 20 tai li¢u

tiéng Viét va 119 tai liéu tiéng nudc ngoai.
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Chwong 1
TONG QUAN VAN PE NGHIEN CUU
1.1. Tinh hinh nghién ciru trén thé gi6i
1.1.1. Théng tin chung vé phén bé va gid tri sit dung ciia cdy Qué
a. Tinh hinh phdn bo

Céc loai cay thudc chi Qué (Cinnamomum) c6 phan bd tir ving nhiét déi va
can nhiét déi & chau A, Uc va cac dao Thai Binh Duong, dén vung nhi¢t do1 &
chau My va chau Phi. C6 nhiéu bang chimg khac nhau vé phan b ty nhién cia
chi Qué dua trén cac miu hoa thach dugc tim thay o nhiéu luc dia trén thé gisi
(Guo, 1979, Coiffard et al., 2008). Nhiing két qua nay goi y rang ngudn gdc
dia 1y cua céc loai trong chi Qué nay kha phong ph.

O chau A, ciy Qué (C. cassia) duoc phan bd ty nhién ¢ Trung Qudc, An
b9, Indonesia, Lao, Malaysia, Pai Loan, Thai Lan va Viét Nam.

b. Gid tri sw dung

Cac by phan vé va canh non cua cac loai thudc chi Qué, bao gém: C.
verum, C. zeylanicum, C. cassia khong chi dugc st dung nhu mot loai gia vi
hang ngay, ma con 1a nguyén liéu cho nganh dugc liéu. Hién nay, c6 rat nhiéu
nghién ctru vé duoc 1y va hoa hoc cia san pham tir chi Qué, véi khoang 160 hop
chat da dugc xac dinh (Verspohl et al., 2005).

Céc chiét xuat tir cay Qué (C. cassia) c6 kha nang chéng oxy hoa manh nén
dugc st dung nhu mot ngudn coumarin (Lin et al., 2003).. O nhiéu qudc gia
chau A, cay Qué (C. cassia) thuong dugc st dung nhu mot loai thude, dung dé
diéu tri cac bénh nhu: tim mach, bénh dudng rudt mén tinh, cic rdi loan phu
khoa va bénh viém nhiém (Zhang et al., 2019).

1.1.2. Cdic nghién ciru vé thanh phan siu hai mét sé lodi cdy thuéc chi Qué
(Cinanmomum)

C6 khoang 70 loai sau hai da dugc ghi nhan trén cac loai cay thudc chi

Qué. Mot sd loai sau hai chinh trén hai loai Qué (C. verum va C. tamala) tai An

D0 gobm c6: sau an 14 (Homona coficaria va Sorolopha archimedias,
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Conopomerpba civica), bo canh cam (Popilla complanata), ong gay u budu
(Pauropsylla depressa) (Bhumannavar, 1991; Khan et al., 2020). Tai Sri Lanka,
mot sd loai sau hai chinh trén cidy Qué (C. verum) gom co: rdy (Trioza
cinnamomi), sau an 14 (Chilasa. clytia), sau xanh (Graphium sarpedon), sau v&
bua (Ortbaga vitalis), bo xit (Micromyzus nigrum), rép sap (Neolecanium
cinnamomi, Neolecanium pseudoleae), bo xit den (Coptosoma pygmaeum),...
(Widanapathirana et al., 2022b). M6t s6 loai sau hai chinh trén cay Qué (C.
verum) tai Cong hoa Seychelles bao gdm: rép sap (Icerva longirostris), 1ép vay
(Coccus mangiferae), 1ép vay nau (Eucalymnatus tessellatus), rép sap mém
(Vinsonia stellifera), tép vay (Chrysomphalus dictyospermi), 1ép vay Oc
(Chrysomphalus ficus), rép vay (Pulvinaria pyriformis) (Khan et al., 2020;
Ravindran et al., 2003).

Bén canh céc loai sau hai chinh néu trén, nghién ctru cua Jayasinghe et al.
(2020) ciing xé4c dinh nhiéu loai sau hai khac 1a d6i twong gay hai nguy hiém cho
cdy Qué (C. zeylanicum) tai Sri Lanka va An D9, bao gom: rép sap mém
(Ceroplastes rubens), bo xit luéi (Ceroplastes pygmaeum), mot sb loai bo canh
ctng bao gém: Coenobium lateralis, Cryptocephalus snillus va Podagric
abadia, bo hung (Leucopho lispinguis), sau an 1a (Sorolopha archimedias).

Nghién ctru thanh ph?m sau hai mot sd loai cay thudc chi Qué, bao gém: C.
burmanii, C. sintok va C. zeylanicum tai Indonesia cho théy mot s loai sau hai
chinh, bao gdm: siu an 14 (Cricula trifenestrata), nhén d6 (Eriophyes boiisi), cic
loai rép sap (Aulacaspis phoebicola, Gymnaspis cinnamomi) (Wikardi &
Wahyono, 1991).

Loai mdi canh den (Odontotermes formosanus) dugc ghi nhan gay hai cay
Long néo (C. camphora) tai Trung Qubc (Appel et al., 2012). Sau non cua hai
loai sdu duc than (Ichneumenoptera cinnamomumi va Zeuzera coffeae) la nhiing
loai sau hai nguy hiém cho cdy Qué (C. zeylanicum) tai Sri Lanka (Rutherford,
1913), ray (7. cinnamomi) va nhén (Eriophyes boisi) 1a nhitng ddi twong sau hai

dién hinh cho loai cdy nay tai An Do (Perera et al., 1985).
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Céc nghién ctu da ghi nhan 34 loai sdu hai trén cay Long ndo tai Trung
Quéc, trong d6 cac loai sau hai chinh bao gém: ray (7. camphorae), sau an 14
(Philosamia cynthia, Orthaga achatina, Polylopha cassiicola), mbi (O.
formosanus), bo xit dai (Stephanitis laudata), r€p sap vay (Aonidiella citrina)
(Chen et al., 2021). Ngoai ra, hai loai voi voi duc than, canh (Pagiophloeus
tsushimanus, Cylindralcides sauteri), sau an 1a (Orthaga olivacea), nhén do
(Schizotetranychus lushanensis) 1a cac d6i twong sau hai nguy hiém cho cay
Long ndo tai qudc gia nay (Chen et al., 2021). Nghién ciru ciia Shen & Liu
(1990) d3 xac dinh duoc 6 loai rép hai cdy Long ndo (C. camphora) tai qudc gia
nay, trong do, hai loai (Aulacaspis rosarum va Parlatoria pergandii) dugc cho
1a nguy hiém nhét dang duoc quan tdm nghién ctru dé phong tru.

Két qua diéu tra thanh phan con tring & rimg Long ndo tai Tanzania da xac
dinh duoc 262 loai, mic du thuc trang gy hai ciia chung ddi véi loai cay chu
chua dugc danh gia. Mot s6 10ai mot duc than bao gém: Xylosandrus mutilatus,
Xyleborus emarginatus ciing 1a nhimg d6i tuong gy hai mai va nguy hiém duoc
ghi nhan trén cay Long ndo (UK, 2014).

Johnson (2002) d3 xac dinh 03 loai sdu gy hai chinh trén ciy Qué (C.
verum) tai My, gom: sau cudn 1a (H. cofficaria), siu rém (Dasvchira mendose)
va sau an 14 (Attacus atlas). Butani (1983) cong bd cac loai sau hai Qué (C.
zeylanicum) nhu: bo rdy (P. depressa) giy u budu trén chdi non, rép sap
(Linsoma stellifera) lam ua vang la va sau v€& bua (Phyllocnistic
chrysophthaline). Amalendu & Beera (2014) phat hi¢n loai sau an 14 (Cricula
trifenestrata) giy hai nghiém trong trén hai loai Qué (C. glanduliferum, C.
glaucescens) & An Do va C. zeylanicum & Pong Biac A. Wen (1995) ghi nhin bo
xit nau sAm (Pseudodoniella chinensis) gy ton thuong canh, tham chi lam chét
cay Qué (C. zeylanicum) tai Trung Qudc. Tai Indonesia, cac loai sau hai trén hai
loai Qué (C. burmannii va C. zeylanicum), bao gém: sau an 14 (Chilasa clytia,
Sorolopba arebimadias), siu cudn 14 (Aerocercops spp.) va dé triii (Gryllotalpa

spp.) (Dao et al., 1999).
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Khan et al., (2020) d xac dinh duoc 10 loai sdu hai cdy Qué (C. verum) tai
Bangladesh, bao gém: ray nhay (7. cinnamomi), nhén (E. boisi), sau an 14 (C.
clytia), sau xanh (G. sarpedon), sau hai vo (Orthaga vitalis), sau rom (Euproctis
fraterna), sau rom 3 tam long (Dasychira mendosa), sau duc qua (Alcides
morio), sau v€ bua (Acrocercops spp.) va sau duc ngon (Olethreutes semiculta).

N6i tom lai, cac két qua nghién ctru trén thé gidi cho thdy thanh phan loai
sau hai cac loai cay thuoc chi Qué, bao gém: C. verum, C. zeylanicum, C.
camphora, C. glanduliferum, C. glaucescens, C. burmanii, C. sintok, c6 khoang
70 loai. Cac loai sdu nay thudng giy hai cac bo phan khac nhau cia cay Qué;
trong do, da sb 1a cac loai hai 14, than, canh, ngon va qua. Pac biét, chua co
nhiéu két qua nghién ctru vé cac loai sdu hai trén cay Qué (C. cassia). Cac két
qua vé thanh phan loai sau hai ndy 13 co s khoa hoc quan trong dé dinh hudng
cho cong tac diéu tra nghién ctru vé thanh phan sau hai cay Qué (C. cassia) tai
Viét Nam.

1.1.3. Cdc nghién ciru vé dic diém sinh hoc ciia mét sé lodi sau hai chi Qué
(Cinnamomum)

Nghién ctru ctia Chen et al. (2021) d lam sang t6 dic diém gdy hai, vong
doi va cac giai doan phét trién cua loai Voi voi (4. tsushimanus) trén cay Long
ndo tai Trung Qudc. Két qua cho thay loai Voi voi nay 1 con tring don thuc, voi
Long ndo 1a loai cay chu duy nhét. Sau truong thanh chu yéu gy hai bang cach
an 16p vo ngoai clia cac canh non va d6i khi gay hai ca nu hoa méi nha. Ton
thuong do chiing gay ra khién canh canh bi ntt né, trong khi cac nu hoa thuong bi
xodn lai (Chen et al., 2021).

Theo két qua nghién ctru ctia Appel et al. (2012) vé dic diém sinh hoc va
sinh thai ctia loai mdi (O. formosanus) gy hai trén cay Long ndo, khoang 99%
cac cay chu bi hai thuong co triéu ching dién hinh véi cac 16p bun trén bé mat vo
cay. Khong c6 mdi lién hé gitta dudng kinh cdy va chiéu dai 16p bun, trong d6
khoang 60% sd cay thuong ¢ 16p bun xuat hién ¢ tit ca cac hudng (Appel et al.,
2012).
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Loai nhén (E. boisi) giy u budu cay Qué (C. zeylanicum) thuong tao ra cac
nbt san co6 hinh ovan hodc hinh nén trén 14. Cac nét san nay hinh thanh cac
khoang c6 16ng dai, bé mit gd ghé va cha yéu xuat hién & mat dudi cua 14. Chung
c6 mau xanh vang dén vang va thuong xuat hién trén ca hai mit cua phién 13
(Jayasinghe et al., 2020; Mani, 1973).

Nhiéu loai cén tring ky sinh trén cac loai nhén (Eriophyes sp.). Truong
thanh cua cac loai con tring ky sinh phét tan ra khoi nhimg ndt u budu trén 1a
thong qua gi6 vao mua kho. Ching cé nhiéu thé hé trong nam, chiéu dai cua
chung thay ddi tiy theo mua. Sau khi trudng thanh vil hod, cac nét u budu kho di
va chuyén mau ndu dadm. Su xuét hién ctia cac ndt u budu 1am cho cay con cham
phat trién (Jayasinghe et al., 2020). Cay Qué (C. zeylanicum) bi nhén (E. boisi)
gy hai ning bi giam ham luwong tinh dau trong 14 tir 18 dén 43% va chat luong
tinh dau cling bi giam theo (Perera et al., 1991).

Loai ray (7. cinnamomi) gy hai 14 ctia cay Qué (C. zeylanicum) thong qua
tao cac ndt u budu roi rac, lan rong & mat trén cua la. Cac ndt u budu c6 hinh ndn,
ctng va mau xanh vang (Mani, 1973). Chi c6 mét c4 thé rdy song bén trong mdi
ndt u budu cho dén khi vii hoa, tao ra mot 13 trén bé mat dudi cua l4. Loai rﬁy nay
c¢6 nhiéu thé hé trong mot ndm va mdi thé hé kéo dai tir 35-40 ngay (Jayasinghe et
al., 2020). Chung ua thich giy hai 14 non cho dén 14 banh té, tdp trung gy hai
phan ngon non cua ciy (Rajapakse & Ratnasekara, 1997).

Triéu chimg dién hinh do loai bo tri (H. sannosus) giy ra trén ciy Qué (C.
zeylanicum) 15 rang va d& nhan biét. Ban dau, nhimg vét seo mau xanh dam, nho
xuat hién trén 14 va sau mot thoi gian, chuyén sang thanh mau trang. Vong doi
ctia bo tri khoang 2 tudn. Thoi tiét nong va kho 1a thoi diém thuan loi cho su sinh
truéng, phat trién ctia quan thé bo tri, trong khi thoi tiét lanh va mua anh huong
tiéu cuc dén sy phat trién quan thé (Jayasinghe et al., 2020).

Sau non cta sau duc than (Z coffeae) duc 15 vao than, canh cua cay Qué (C.
zeylanicum), sau d6 tao duong ham bén trong va khi mirc d6 bi hai nghiém trong,

cay co0 thé bi chét hang loat. Pac diém dé€ nhan dién 1a mun phan mau nau dam
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dun ra tir cdc ctra hang (Jayasinghe et al., 2020). Trudng thanh sau duc than c6
mau tring va kich thudc sai canh khoang 30-40 mm (Chang, 1984).

Loai bo hung (4dnomala sp.) gy hai phan ré cua cay Qué (C. zeylanicum).
Mat do quén thé phat trién manh & trong dét, dic biét & nhitng noi ¢6 lugng mun
hitu co cao. Rimg Qué (C. zeylanicum) méi trong thudng dé bi loai bo hung gay
hai so voi rung nhiéu nam tudi. Thiét hai c6 thé nghi€ém trong hon vao mua mua
(Jayasinghe et al., 2020).

Loai mot duc than (Xylosandrus compactus) hai cay Qué (C. zeylanicum) ua
thich d¢ trimg vao cac canh cé kich thudc 16n, dé dio duong ham cho qué trinh
sinh san. Cac duong ham nay 1a noi mot duc than cidy ndm cong sinh ma ching
mang trong cac phan miéng. Sau d6, mot trudng thanh cai dé trimg trong dudng
hang. Tring nd va sdu non n nam cong sinh (Jayasinghe et al., 2020). Triéu
chung dién hinh khi cac cdy Qué (C. zeylanicum) nho bi mot dyc than gy hai bao
gdm tan 14 cdy bj héo va sau d6 cdy bi chét nguoc. Hién tuong nay xuat hién 5-7
ngay sau khi mot duc than hinh thanh duong (Jayasinghe et al., 2020).

Cay Qué (C. zeylanicum) bi sau non cua loai siu an 14 (C. clytia) gy hai chi
con lai cudng 14 véi mot phan cua cac gan 14 hodc toan bd cay b rung 13. Trudng
thanh cua hai giéi c6 mau sic khac nhau. Trudng thanh cai dé trimg don 1& & ca
mit trén va dudi cua 14 non. Sau non ¢6 5 tudi, kéo dai tir 11-17 ngdy. Nhong cd
hinh try dugce boc trong kén trong gidng mot canh cui gy (Jayasinghe et al.,
2020).

Truong thanh cua loai sau xanh (G. sarpedon) c6 mau den véi cac hoa van
mau xanh dac trung. Tring dugc dé & mat dudi cua 14, hinh tron va c6 mau vang
nhat va trimg kéo dai tir 5-6 ngay. Giai doan sau non c6 5 tudi, kéo dai tir 29-31
ngay. Sau trudong thanh c6 mau xanh gitp ching nguy trang. Sau xanh lam
nhong & mat dudi cia 14, cudng hodc nhitng nhanh nho va giai doan nhong kéo
dai tr 19-20 ngay. Vong doi khoang 59-60 ngay (Jayasinghe et al., 2020).

Theo Vijay et al. (1978), sau non ctia loai sau sau cudn 14 (O. vitialis) gay

hai trén 14 non va choi cay Qué (C. zeylanicum) tai An 9. Sau non ¢6 mau nau,
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hoat dong rat manh ban dém va giy hai bang cach cudn 14 va chdi non cua cay
Qué thanh cum, qua d6 lam bién dang choi. Trong mdi cum chdi ¢6 nhiéu siu
non, séng tap trung va an toan bd bé mat 14, giai doan sau non tir 28-30 ngay.
Nhong thuong nam & trong cac cum chdi, thoi gian tir 11-14 ngay. Sau rom (E.
fraterna) chi an phﬁn dié€p luc, sau do sau non 16n dan va an toan bo 14, din dén
rung 1a. Giai doan sau non kéo dai tir 13-29 ngay va nhong kéo dai tir 9-20 ngay.
Trudéng thanh ¢ mau nau vang dén nau den (Vijay et al., 1978).

Loai bo tri (Helionothrips annosus) hai than, canh cta ba loai Qué (C.
dubium, C. capparu coronde, C. verum) tai Sri Lanka lam cho cac canh bi chét.
Cay Qué bi bo tri hai, 14 non & phﬁn dinh bi héo va sau do6 toan bd 14 cay bi rung.
Sau mot thoi gian, cac cum chdi non hinh thanh (Dharmadasa & Jayasinghe,
2000).

Trudng thanh sau ve€ bua (Acrocercops sp.) co kich thudc nhd, mau bac. Sau
khi giao phdi, trudng thanh cai dé mot vai tring & mat dudi 14 gan gan chinh va
trimg né trong khoang tir 2 - 6 ngay. Sau non mau xam nhat va dn phan mo diép
luc cua 14. Cac 14 bi sdu hai nhin nheo, tao thanh cac 16 16n trén bé mat 14, lam
cham su phat trién cta cdy Qué (C. zeylanicum) (Jayasinghe et al., 2020).

Sau duc than, canh (Synanthedon sp.) gy hai nghiém trong cho ciy Qué
(C. verum) tai Sri Lanka. Vong do1 chua dugc xac dinh 10 rang do giai doan sau
non & trong than cdy. Sau non an phan gd theo chiéu ngang. Trudng thanh cai dé
trimg vao cac vét nit hodc vét thuong trén vo cdy va trimg nd trong khoang 1-4
tuan. Truong thanh vii hoéa tir 10-12 ngdy va tudi tho khoang 2 ngay
(Dharmadasa & Jayasinghe, 2000; Jayasinghe et al., 2006).

Sau non bo canh cung (4. morio) an hat Qué (C. zeylanicum) tai An Do va
dao duong ham bén trong hat, qua d6 gdy thiét hai kinh té dang ké vi cay Qué
(C. zeylanicum) dugc nhan giéng tir hat. Truong thanh cai 16n hon truéng thanh
duc. Thoi gian sdng cua trudng thanh tir 5-7 ngdy. Khi vii hoa trudng thanh duc

mot 16 hinh tron trén hat. Sau non tuo6i cuoi c6 dau mau nau, than mau trang, voi
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chiéu dai than tir 8-10 mm. Giai doan nhong dién ra bén trong hat va kéo dai tir
7-9 ngay (Jayasinghe et al., 2020; Rajapakse & Wasantha, 2007).

Sau non sau duc ngon (4lcidodes clausus) in phan chdi non cua ciy Qué
(C. zeylanicum) gay hién tuong da chdi, chung xuat hién va gay hai sau mdi lan
thu hoach va cit tia cdy. Chiing dé trimg vao cac chdi non dang phat trién. Sau
non nd sau 5-6 ngay va bat dau an cac chdi non va giai doan du tring két thic
sau bon 1an 16t xac. Sdu non héa nhong trong vong 20-30 ngay va nhong can
thém 15-20 ngay dé vii hoa (Jayasinghe et al., 2020).

Sau non cua sdu an 14 (E. fraterna) gay hai nghiém trong cho cdy Qué (C.
zeylanicum). Ban dau, sdu non an 16p biéu bi bén trén 1a dé 16 ra cudéng va gan 1a.
Sau d6, ching di chuyén vao cac phan khac cta cdy va cudi cing 1am rung 14.
Giai doan sau non kéo dai tur 13-29 ngay va nhong tir 9-20 ngay. Vong doi kéo
dai tir 6-7 tuan (Jayasinghe et al., 2020; Rajapakse & Kulasekera, 1982).

Sau non ctia su rom 3 tim 16ng (D. mendosa) gy hai phan tan 14 cua cay
Qué (C. zeylanicum). Loai sau hai nay c6 5-6 thé hé mot nam va qué trinh sinh
san dugc thuc hién quanh nam. Trudng thanh cai dé triing thanh cym. Giai doan
sau non kéo dai tir 21-28 ngay, nhong kéo dai tir 11-12 ngay. Sau non cd mau
Xam vang, dau mau do, voi cac dai mau do va cac long to mau tréng doc theo
lung. Nhong dugc boc trong kén lam tur to va 16ng (Jayasinghe et al., 2020).

Sau non cua sau an 1a (Thalassodes spp.) thuong gay hai 14 banh té cua cay
Qué (C. zeylanicum). Giai doan sau non kéo dai tir 17-18 ngay, au trung tir 17-21
ngdy. Mau sic cla sdu non gidng voi chdi non va thudng bi nham 13n véi mau
ctia cudng 14. Giai doan nhong kéo dai tir 7-8 ngay (Jayasinghe et al., 2020).

Vong doi cta sau an 14 (C. trifenestrata) tir 45-50 ngdy, thudng co 4-5 thé
hé mot nam, doi khi c¢6 2 thé hé mot nam. Trudng thanh xuét hién tir thang 4-11.
Trimg dugc dé theo hang & mép 14. Truong thanh cai dé tur 150-250 trimg trong
diéu kién phong thi nghiém. Giai doan trimg tir 10-12 ngay vao mua hé va tir 15-

20 ngdy vao mua dong. Sau non c6 5 tudi (Tikader et al., 2014).
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1.1.4. Cic nghién civu vé bién phdp phong triv sdu hai mét sé loai cdy thuc
chi Qué (Cinnamomum)

Nghién ctru anh hudng cia loai bay dinh c6 mau xanh da trdi va mau vang
duoc treo & do cao 30 cm so véi mat dit & vudn wom cay Qué (C. zeylanicum)
dé kiém soat loai siu v& bua (Acrocercops spp.) va loai sau an 14 (H. annosu) tai
Sri Lanka. Két qua nghién ciru cho thdy, loai by dinh mau vang c6 hiéu qua tot
nhat dé thu bat sau v& bua (Acrocercops spp.), trong khi d6 bay dinh mau xanh
da troi c6 hiéu qua tot nhat dé thu bat sau an 14 (H. annosu) (Shanika et al.,
1913).

Bon giai phap phong trir loai sau duc than (I. cinnamomumi) giy hai cay
Qué (C. zeylanicum), bao gém: thu cong, st dung thudc bao vé thuc vat hoa hoc,
sinh hoc va quan 1y dich hai tong hop. Do loai sau duc thin nay ua thich dé
trimg & vi tri thip quanh gbc cdy, do d6 viéc vun x6i va lap dit cao c6 kha ning
han ché muc d6 gay hai cua loai sau duc than nay lén t61 90%. Tuy nhién,
phuong phap nay kho thuc hién trén dat déc. Mit khac, do tac dong xdu dén méi
truong va co thé luu lai thube bao vé thuc vat trong vo cay Qué nén phuong
phap nay khong dugc khuyén khich (Jayasinghe & Wickramasinghe, 2001).
Viéc st dung pheromone nhan tao [(E,Z)-3,13-octadecadien-1-ol and (E,Z)-
3,13- octadecadienyl acetate] (Grassi et al., 2002) duoc cho 1a hiéu qua dé gay
roi loan qua trinh giao phdi cia truong thanh, tuy nhién phwong phap niy can
thoi gian dai. Mot sé nghién ctru cho rang viée 4p dung riéng r& timg bién phap
thu cong, hoa hoc va sinh hoc s€ khong mang lai hi¢u qua cao dé phong trur loai
sau duc than (I. cinnamomumi). Hién tai, c6 3 cach pho bién phong trir loai sau
duc than nay, bao gom: (1) Phu dit 1én gbc cua cay, (2) St dung hoat chat
chlorpyrifos, (3) Biy pheromone gidi tinh (Jayashinghe, 2013).

Céc nghién ctru khuyén céo rang viéc cit tia thuong xuyén cac 14 ciy Qué
(C. zeylanicum) bi loai nhén (E. boisi) va ray (T. cinnamomi) hai c6 thé kiém
soat chiing dang ké (Sahabandu et al., 1998). C6 thé phun dung dich thudc trir

sdu cO chuta cac hoat chit: Monocrotophos, Lannat (Methomyl) va
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Methamidiphos 1én cdy Qué, véi lidu luong 30 ml Monocrotophos/25 L trong
khoang thoi gian 4 ngay lam giam luong u buéu dén mirc thap nhat (Sahabandu
et al., 1998). Bén canh d0, cac hoat chét Quinalphos 0,05% hodc Dimethoate
0,06% ciing dugc khuyén cdo sir dung dé kiém soat nhén u budu cay Qué (C.
zeylanicum). Cac loai thuc nay nén duoc phun cach nhau 15 ngdy, trong trudng
hop dich gy hai ning c6 thé ap dung phun trong khoang 10-12 ngay/l lan
(Rajapakse & Kumara, 2007). Trong s 3 loai thudc néu trén, Monocrotophos ¢
hiéu qua t6t nhat dé phong trir rdy (7. cinnamoni) (Khan et al., 2020). Dbi voi
loai nhén (E. boisi) c6 thé st dung Dicofol 18,5EC @ 2 L/ha hoic Ethion 46,5
EC @ 1,26 L/ha c6 tac dung phong trir hiéu qua (Khan et al., 2020). Céan ap
dung cac bién phap phong ngira trong qué trinh sir dung dé dam bao tuan thu
dung liéu luong khuyén céo, tranh tinh trang st dung thiéu hodc qua liéu, gay
anh huong dén hiéu qua va an toan. Viéc sir dung cay giéng khoe manh va giong
cO kha nang chéng chiu sau hai lam nguén vat licu tréng rung, cung vi¢c cai
thién diéu kién vé sinh & vuon wom s& giam thiéu su xut hién va bung phat dich
ctia hai loai sdu hai nguy hiém nay (Jayasinghe et al., 2020).

Pé phong trir loai sdu duc than (Z coffeae) giy hai cidy Qué (C.
zeylanicum), viéc chat bo cac canh, nhanh da bi sau hai c6 y nghia quan trong dé
han ché mat d6 quan thé sau truong thanh vii hoa va phat tan tir cay bi hai dén
cac cay khoé¢ manh khac. Mac du sau non cua sau duc than cu tra ¢ bén trong
duong hang nhung do kich thudc 16 vao/ra kha 16n nén ap dung bién phéap hoa
hoc s& c6 tinh kha thi. Theo Irshad (2017), st dung bun Odonil dé bit ctra hang
ctia sau duc than c6 thé gidm mat do sau hai 1én dén 55%.

Theo Jayasinghe et al. (2020), nén loai bo c6 dai khi bo hung (4nomala sp.)
gy hai 0 mirc do nghiém trong. Viéc phun thudc hoa hoc vao dat & rimg trong
cdy Qué (C. zeylanicum) sau khi loai bo tit ca cac cdy bi hai duoc khuyén khich.
C6 thé ap dung phuong phap nay mot ngay trude khi trong cay Qué.

Pé phong trir loai mot duc than (X. compactus), viéc chit bo va di chuyén

cac cay Qué (C. zeylanicum) bi hai duoc cho 13 giai phap hiéu qua nhat. Chi ap
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dung bién phap hoa hoc khi tinh hinh giy hai & muc cao. Mic du chua c6 nhiéu
nghién ciru vé tim quan trong ctia bién phap sinh hoc va chon gidng chdng chiu
mot nhung day duoc xem xét 1a mot huéng di kha thi vé khia canh kinh té va
than thi¢n véi moi truong (Jayasinghe et al., 2020).

O An Do va Sri Lanka, bién phap kiém soat sdu cudn 14, chdi (O. vitialis)
trén rimg trong Qué (C. zeylanicum) chil yéu dua vao viéc kiém tra dinh ky, cat
tia cac 14 va chdi bi sau hai, sau do tiéu huy. Pay dugc xem 1a phuong phap
kiém soat hiéu qua. Do loai sdu nay khong gay hai nghiém trong cho cdy Qué,
nén chi can loai bo va tiéu hiy cac phan cay bi nhiém 1a da dé quan 1y va han
ché su lay lan cua sdu hai (Jayasinghe et al., 2020). Phun hoat chat Carbaryl
0.1%, Quinalphos 0.05% hodc Endosulfan 0.05% c6 thé gitp kiém soat siu hai
hiéu qua, trong d6 hiéu qua cao nhat sau 10—12 ngay (Vijay et al., 1978).

Theo Devasahayam & Koya (1993), phong trur loai sau (C. civica) hai la
cdy Qué (C. verum) & Kerala va An D6 bang cach phun hoat chit Quinalphos
0,05% & giai doan sau non. P6i v6i loai Sau an 14 (C. clytia) st dung bay dén,
b?ly dinh mau vang, mau xanh hodc bat truc tiép va tiéu diét; ngét b trimg sau,
bat giét sau non, tiéu huy cdy bi sdu bénh, xu 1y nhiét hat giéng (Khan et al.,
2020).

Tai Sri Lanka, dé phong trir loai sau duc than (Synanthedon sp.) 2 loai
pheromone gidi tinh bao gdm: ((E,Z)-3,13-octadecadien-lol va (E.Z)-3,13-
Octadecadienyl acetate) dd duoc danh gia ¢ diéu kién phong thi nghiém va &
hién truong. Két qua cho thiy cac loai pheromone nay c6 hiéu qua trong viéc
gidm mat do quﬁn thé sau hai, nén duoc ap dyng rong rii & Chau My, Chau Au
va Chau A (Jayasinghe et al., 2006).

Phong trir lodi sau xanh (G. sarpedon) bang cach loai bo, tiéu huy 1a bi sau
hai, thu bat sdu non sdu in 1a bang tay. Thudc trir sdu hoa hoc nhu: Ethion,
Cumbush va Bavistin thuong duoc ap dung. Can tién hanh xt 1y nhitng cdy bi

hai tir giai doan au trung sau cudn 14 (O. vitialis). Co thé sir dung bay
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pheromone dé theo ddi quan thé dich hai. Phun Carbaryl 0,1% hodc Quinalphos
0,05% hodc Endosulphan (0,05%) va lap lai sau 10-12 ngay (Khan et al., 2020).

Noéi tom lai, cac két qua nghién ctru trén thé giéi néu trén di chi ra anh
huong cua bién phap biy (biy dinh mau, bdy pheromne gidi tinh), bién phap
phong trtr hod hoc, sinh hoc, 1am sinh, thu cong co gidi, ky thuat cham soc cling
nhu bién phap quan 1y dich hai tong hop dén hiéu qua phong trir cht yéu cho céc
loai sau hai chinh trén mot sb loai Qué (C. zeylanicum, C. verum). Tuy nhién,
hau nhu chua c6 nghién ctru vé cac bién phap phong trir d6i voi sau hai cdy Qué
(C. cassia). Chinh vi vy, viéc tién hanh cac nghién ctru dé tim ra cac giai phap
phong trir hidu qua sau hai chinh cdy Qué (C. cassia) tai Viét Nam co y nghia
thyc tién quan trong.
1.2. Tinh hinh nghién ctru & Viét Nam
1.2.1. Théng tin chung vé phén bé va gid tri st dung ciia cdy Qué
a. Tinh hinh phdn bo

Loai Qué (C. cassia) dugc trong & Viét Nam, v6i khoang gan 200.000 ha
trén tong dién tich 4,7 triéu ha ctia rimg trong, tap trung chu yéu tai cac tinh Yén
Bai, Lao Cai, Bic Kan, Quang Ninh, Thanh Hoa, Ngh¢ An, Ha Tinh, Quéang
Nam va Quang Ngii. Nhitng nim gan ddy, dién tich rimg trong Qué dugc thiét
1ap ¢ gan nhu tat ca cac tinh mién ndi dé dap tmg nhu cau cao tir thi truong qudc
té. Cac chuong trinh trong rimg cta Viét Nam coi cdy Qué 1a mot trong nhiing
cdy trong quan trong trong cac chuong trinh trdng rimg san xudt ¢ khu vuc
Trung, Dong Béc, Bic Trung B6 va Nam Trung B9, nham cai thi¢n thu nhap
cho nguoi dan dia phuong (BoO NN&PTNT, 2021).
b. Gid tri sw dung

Qué co vi cay, ngot, co tac dung b6 ménh mon tudng hoa, tri ¢d lanh trdim
han, dung chita chan tay co quap, lung gbi té méi, bung quin dau, kinh nguyét
bé, tiéu tién bat 1gi, trén nong duoi lanh, ung thu. Trong dong y, ngoai viéc dung

Qué phdi hop véi cac vi thude khac, con ding doc vi Qué. Trong tay y, tinh dau
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Qué 13 mot vi thude c6 tac dung kich thich tuan hoan, ho hép, tang bai tiét va co
boOp tlr cung va tang nhu dong rudt.
1.2.2. Cic nghién ciru thanh phan sdu hai mét sé loai cdy thudc chi Qué
(Cinnamomum)

Tai tinh Quang Ninh, Hoa Binh, Ha Tay (nay la Ha Noi), Nghé An va Ha
Tinh da ghi nhan 14 loai sau hai thuoc 13 ho va 4 b, trong d6 c6 cac loai gay hai
chinh sau day: sau rom an 14 (Malacosoma dentata), sau duc la (Leucoptera
susinella), bo net (Parasa lepida), sau kén dai (Amatissa vanlogeri), bo xit dai
(Leptocorisa varicornis), bo xit ndu sam (Erthesina fullo) (Nguyén B4 Thu & Pao
Xuan Truong, 2004).

Tai Yén Bai, da ghi nhan nhiéu loai siu hai 14, trong do6 co céc loai hai
chinh bao gom: bo dira nau (Adoretus sp.), sau kén (Alcidodes vanlogeri), sau
rom (Creatonotos gangis), sau rém (Creatonotos transiens), sau an la (C.
trifenestrata), sau cudn 1a (Ancylis sp.), sau duc 14 (Phyllocnistis sp.). Tai Yén
Bai, Thanh Hoa va Quang Nam, da ghi nhan 10 loai sau hai 14 va 9 loai sau hai
than, canh, v6i 3 loai xuat hién pho bién (>50%), bao gdm: Sau do an 14 (Biston
maginata), bo dira nau (Adoretus sp.), sdu duc 14 (Phyllocnistis sp.) (Tran Quang
Tan, 2004).

Theo Ha cong Tuén et al. (2006), thanh phan loai sdu hai Qué c6 13 loai;
trong d6, sau an 14 c6 4 loai (chiém 36%), sau duc than, canh ngon c6 3 loai
(chiém 21,2%), sau chich hut ngon, canh non c6 3 loai (chiém 21,2%), sau hai
v6 ¢6 1 loai (chiém 7,2%), sdu hai ré c6 2 loai (chiém 14,4%). Trong sb do, cac
loai sau hai chinh gom: sdu duc thin, canh (dicidodes baibarana), bo xit nau
sam (E. fullo), sau duc than (Zeuzera sp.), mdi (Odontotermes sp.).

Theo Lé Thanh Loan (2012) c6 cac loai sau hai than, canh Qué nhu: loai
sau duc than canh (4. baibarana), siu duc than (Zeuzera sp.), sdu duc qua, moi
(Odontotermes sp.), bo hung nau nhd (Myllocerinus orientalis), dé mén nau 16n
(Brachytrupes portentorus), dé mén nau nho (Gryllus testaceus). V& Duy Loan

(2012) da xac dinh duoc 17 loai sau hai Qué ¢ Van Yén, Yén Bai, trong do loai
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hai chinh, bao gém: siu an 14 (Phalera flavescens), loai sau duc 1a (Laspeyresia
susinella), bo xit dai (L. varicornis), sau cudn 1a (Pandemis sp.), bo net (P.
lepida), su cubn 14 (Coleophora sp.), sdu xam (Agrotis ipsilon).

Theo Nguyén Québc Thong (2019), thanh phan sau an 14 Qué tai Yén Bai co
10 loai, bao gém: sau rom xanh (Cricula vietnama), siu rom xam den vach tring
(C. transiens), sau rom soc vang, do (Euproctis sp.), sau rém 4 tam 16ng vang
(Orgyia postica), sau tdm den 4 tam 16ng vang nhat (Orgyia sp.), sdu rém ngai
dém vang mép canh (Orvasca subnotata), ngai vat o (Kunugia sp.), sdu rom
khoang vang xam (7rabala vishnou), sau rom vang vach den (Calliteara
horsfieldii), sau rom 4 tim 16ng xdm (Dasychira chekiangensis). Trong 10 loai
sau rom an 14, c6 loai sau rom xanh (C. vietnama) gay hai nang, 9 loai sau rom
con lai c6 ty 1€ bi hai tir 1,5-6,2% va chi s6 hai tir 0,02-0,06.

Theo Nguyén Ba Thu & Pao Xuan Trudng (2004), siu duc than, canh
(Arbela baibarana), sau duc ngon (Zeuzera sp.), sau hai vo (Synanthedon sp.),
xén toc canh xanh (Bacchisa atriaris), moi (Odontotermes sp.) va bo hung nau
nho (Maladera orientalis) 14 cac loai sau hai chinh cdy Qué tai Quang Ninh,
Hoa Binh, Ha Tay cii (Ha Nbi), Nghé An va Ha Tinh. Trong khi dé, theo Tran
Quang Tén (2004), thanh phan siu duc than, canh, choi cdy Qué tai Yén Bai gom:
sau duc chdi (Cophopropra sp.), bo xit dau dai (Leptocorisa acuta), bo xit ludi
(Stephanitis sp.), bo xit nau sam (P. chinensis), bo xit (Nezara sp.), sdu duc than
(Thimiatris sp.), siu an vo (degeria sp.) va ray (Pauropsylla sp.).

Tran Xuan Hung et al. (2021) dd ghi nhan ba loai mot duc than gay hai trén
Qué 1a cac loai mot ambrosia (Euwallacea sp., Xylosandrus sp. va X.
crassiusculus). Ba loai mot xuét hién & hau hét rung tréng Qué tal Yén Bai, Lao
Cai, Quang Ninh, Thanh Hoa, Quang Nam. Cac loai mot thuong gay hai rung
trong Qué tir 5-8 tudi.

Bui Quang Tiép (2021) da ghi nhan loai sau an 14 (S. cynthia) trén ciy

Long ndo dugc trong phan tan trén dudng phd va khu vuc dan cu tai Hung Yén.
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1.2.3. Cdc nghién civu vé dic diém sinh hoc ciia mét sé loai sdu hai thugc chi
Qué (Cinnamomum)

Theo Nguyén B4 Thu & Pao Xuan Truong (2004), loai siu duc than, canh
(Arbela bailbarama) giy hai rat phd bién. Cac canh bi sau duc thuong gia cdi,
duong kinh tir 1,5-3 cm, chiéu dai vét duc tir 10-15 cm, thuong xudt hién & rung
trong Qué tir 6 tudi tro 1én.

Loai sau do (Biston panterinaria) an trui 14 Qué 1am giam sinh trudng cay
va hau qua la cay Qué bi suy yéu, tao diéu kién thuan loi cho loai sau hai thir cép
xam nhap. Loai sau do nay phat dich 2 lan/nam. Giai doan tring khoang 7 ngay,
sau non 29 ngay, nhong 25 ngay. Trudéng thanh cai dé tir 1.000-1.500 tring &
mit sau cia 14 (Nguyén B4 Thu & Pao Xuan Truong, 2004).

Loai bo xit nau sAm (P. chinensis) xuat hién & cic ving trong Qué tap trung
¢ Yén Bai va Quang Ninh. Tri€u ching dién hinh 1a c6 cac vét chich trén canh
non va chéi. Sau 1-2 tudn, cac vét chich chuyén sang mau den, sau d6 kho dan
va nut ra theo chiéu doc ctia canh, choi (Ha Coéng Tuan et al., 2006).

Theo V& Duy Loan (2014), tai huyén Tra Bong, Quang Ngii d& ghi nhan
loai sau duc dot thudng xuyén gy hai & cac vuon wom Qué; c6 5 thoi diém gay
hai/nam, ltra 1 xuét hién tir dau thang 3 dén giira thang 3, Iira 2 xuat hién tir dau
thang 5 dén gitra thang 5, Ira 3 xuat hién tir ddu thang 6 dén giira thang 6, ltra 4
xuat hién tir dau thang 8 dén gita thang 8 va lra 5 tir dau thang 10 dén giita
thang 10. Cao diém gay hai cta sau duc dot Qué gan lién véi thoi ky ra dot non
ctia cdy Qué. Cac vuon Qué tudi nho thudng hai ning hon cac vuon tudi 16n va
cac vuon Qué o vi tri chan d6i thudng hai ning hon cac vudn & vi tri suon doi.

Sau truong thanh cta loai sdu rom xanh (C. vietnama) an 14 Qué tai Yén
Bai sau khi vii hoa, vao ban ngay thuong dau gan vi tri ciia kén & dudi 14 cay
chu, vao budi toi trudng thanh cé tinh xu quang thudng hoat dong dudi anh dén.
Trudng thanh cai sau khi giao phdi dé trimg thanh cum hodc thanh hang trén 1a
chi, mdi truong thanh dé tir 200 dén 310 tring. Loai sau hai nay 1 nim xuat

hién 4 lta: Lra 1 tir cudi thang 2 dén hét thang 3; 1ta 2 tir cudi thang 4 dén hét
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thang 5; Ira 3 vao cudi thang 6 dén hét thang 7 va lIra 4 vao cubi thang 8 dén hét
thang 9. Lira ddu va la cudi thuong c6 mat do sdu non cao hon, ddy ciing 13
thoi diém dé gay nén thanh dich vi lac nay thoi tiét 4m, nong, luong mua it 13
diéu kién 1y tuong dé phat dich (Nguyén Quéc Théng, 2019).

Theo Tran Xuan Hung et al. (2021), loai mot ambrosia (Euwallacea sp.)
thuong xuat hién & rimg trong Qué tir 5-8 tudi. Sau khi giao phdi, trudong thanh
cai dao hang trén than cay c6 duong kinh hang 1-1,5 mm. Khi dao hang sau tur
1-3 cm tir vO vao, duong hang bat dau chay theo vong nim, cudi duong hang
thuong duge mé rong hon dé tao thanh cac budng dé trimg. Triéu ching dé nhan
biét 1a co phan dun ra & 16 mot, d6i khi tai 16 mot bi gi cia nhua cay tiét ra. Loai
mot (X. crassiusculus) giy hai ca & canh va than cdy Qué tir 5-8 tudi. Pbi voi
nhiing cay c6 duong kinh tir 5-20 cm, duong kinh hang kéo dai, phan nhanh. Do
do, khi loai mot (X. crassiusculus) ua thich gay hai ¢ nhiing cay to.

1.2.4. Cdc nghién ciru vé bién phdp phong triv sdu hai mét sé loai cdy thuc
chi Qué (Cinnamomum)

Str dung 4 loai thudc hoa hoc, gém: Admire (hoat chét: Imidacloprid, ham
luong: 200 g/l, dang huyén phu dam dic), Regent (hoat chat: Fipronil, ham
luong: 800 g/kg, dang ché pham bot hoa tan trong nudc), Actara (hoat chat:
Thiamethoxam, ham lugng: 25%, dang ché pham WG, va Dipterex (hoat chat:
Trichlorfon, ham lugng 95%, dang ché pham bot hoa tan trong nudc) dé phong
trir bo xit nau sam (E. fullo) hai Qué; trong do, hoat chit Admire dat hiéu qua
cao nhét va co du lugng thude trong vo Qué sau 30 ngdy phong chong & dudi
murc cho phép dam bao an toan cho san pham (Tran Quang Tén, 2004).

Dé phong trir sdu duc than canh (4. baibarana), viéc loai b ciy Qué bi hai,
cat canh va bat sdu non di dugc ap dung, ngoai ra dung thudc trir sdu Rogor 1%
tiém vao vi tri sdu giy hai dat hiéu qua cao (Nguyén B4 Thu & Pao Xuan
Truong, 2004).

Theo Ha Cong Tudn et al. (2006), phong trir sdu duc than canh (4.
bailbarama) bang cach phat don thuc bi, tiéu huy cay bi hai, x6i dit xung quanh
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gbc cay dé tiéu diét nhong, phun thude trir sdu Rogor 1% vao 16 1di bit bong lai,
phun thudc sita Dipterex ndng do 0,2%. Pdi véi sau do an 14 Qué, ding bay dén
hodc bat sdu non vao sang som, cudi thu ddo dat bat nhong, ding mot sb loai
thube bao vé thuc vat héa hoc nhu: Ofatox 40EC va Fastax 25EC lidu luong 600
lit dung dich/ha. Di véi loai bo xit (P. chinensis) bat giét khi sdu non méi né va
ngat cac 0 tring.

Céc bién phap khac nhau di duge sir dung dé phong trir sau hai Qué tai khu
vuc trong diém huyén Van Yén, tinh Yén Béi. Cu thé: d6i véi sau hai vo Qué, Sur
dung thudc trir sdu Tasodant 600EC, Rigell 800WG va Oncol 25 WP dat hi¢u
luc phong trir trén 90%. Sir dung thubc Tasodant 600EC, Rigell S00WG, Oncol
25 WP dat hiéu luc phong trir sdu an 14 trén 90%. St dung thudc Tasodant
600EC, Rigell 800WG, Oncol 25 WP dat hi€u luc phong trir sdu duc choi ngon
tr 76,9-80,6%. Str dung thudc Oncol 25 WP dat hiéu luc phong trir sau duc than
canh trén 40,7% (L€ Thanh Loan, 2012).

Theo Lé Thi Ha (2013), thuong xuyén kiém tra dé phat hién sém dich hai
va ap dung bién phap k¥ thudt pht hop phong, trir triét dé khi mat d6 thap va sau
non tudi nho. Dung biy dén biy trudng thanh; xoi dat diét nhong quanh tan cay
Qué sau tir 3-5 cm vao thang 1 va thang 8 hang nam. Pbi vai dién tich nhiém
sau ¢ pham vi hep, mat do thép, sau tudi 16m, tién hanh sir dung vong doc quanh
than cay hodc dung ché pham sinh hoc dé phun 1én tan cay (liéu luong 3 kg/ha
thudc pha véi 450-600 lit nudc) dé diét u trung cta bo tri. D6i voi dién tich
nhiém sau véi mat do cao (kha ning bung phat dich), phai sir dung mot trong
cac loai thudc bao vé thuc vat hod chat nhu: Bestox SEC, Ofatox 400EC... dé
phong trir. Khi phun trir sdu do an 14 Qué nén phun khi sdu méi nd séng tap
trung trén 13 hodc ¢ k& than, hiéu qua phong, trir s& cao nhét.

V4 Duy Loan (2014) da xéac dinh duoc loai rép sap (Aulacaspis sp.) 1a moi
gidi lan truyén phytoplasma gy bénh tua muc trén cay Qué. Do vay, sir dung 3
loai thubc bao vé thuc vat 1a Chess 50WG, Actara 25WG va Midan 10WP dé
phong trir loai rép sép, trong d6 hiéu luc phong trir ciia loai thudc Chess S0WG
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1a cao nhét dat 93,33% sau 14 ngay phun thubc. Ddi véi sau duc dot Qué co thé
st dung 4 loai thudc bao vé thyc vat ¢ hiéu luc tir cao Xuéng thép nhu sau
Regent 800WG, Padan 95SP, Nurelle D 25/2,5EC, Karate 2,5EC. Ca 4 loai
thudc nay déu dat hiéu qua trén 90% sau 7 ngay phun.

Phong trir loai siu rém xanh (C. vietnama) an 14 Qué tai Yén Bai thong qua
str dung bay dén anh sang tim dé bay truong thanh mang lai hiéu qua cao. Trong
10 dém dit bay, bay co anh sang mau tim, trung binh mdi dém bay duoc 221,1
ca thé. V4i biy dén anh sang tring va biy anh sang vang cling thu hut duoc
chiung dén nhung véi sé lugng it hon nhiéu. Trung binh mdi dém bay anh sang
tréng, bay duogc 24,0 ca thé, con bay dén anh sang vang bay dugc 25,5 c4 thé.
Ngoai ra, Str dung cac ché pham sinh hoc Delfin 32WG (vi khuan ky sinh
Bacillus thuringiensis) va Bitadin WP (vi khuan ky sinh Bacillus thurigiensis
két hop véi vi rat Granulosis) dé phong trir sdu rom xanh an 14 Qué cho hiéu qua
rat tbt, dat 79,0% va 78,5% sau 7 ngay. Khi ¢6 dich sau rom xanh co thé st dung
mot sb loai thude trir sdu hoa hoc nhu Sherpa 25EC, Trebon 10EC dé phun dap
dich. Thudc cho hiéu luc kha cao, dbi véi thubc Sherpa 25EC sau 9 ngay la
84,6%, v6i thudc Trebon 10EC sau 9 ngay 1a 89,2% (Nguyén Qubc Théng,
2019).

Phong trir sau an 14 va sau dyc than canh Qué tai Yén Bai c6 thé sir dung
bién phap phong trir thude bao vé thuc vat hoa chat. Pdi véi sau an 14, st dung
ché pham sinh hoc Delfin 32 WG va Bitadin WP dat hiéu qua rat t6t va an toan
vo1 moi1 truong. Dung may phun dong co ap luc cao, phun ca trén tdn cay va
du6i mit dat, phun bao vay xung quanh 6 dich. DPbi véi sau duc than canh, dung
thude trir su co nguén géc sinh hoc ¢6 hoat chat Abamectin (Abatox 3.6 EC;
BP Dygan 5.4 EC...); Cartap (Bazan 5 GR; Ga noi 4 GR, 95 SP,...) (L& Thi
Huong, 2023).

1.3. Nhan xét chung
Tir nhiing t6ng quan tai liéu ca trong va ngoai nudc néu trén cé thé rut ra

mot s6 nhan xét nhu sau:
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Thanh phan loai siu hai, dic diém sinh hoc va cac bién phap phong trir siu
hai trén cay Qué (C. cassia) kha phong phi, day 1a nhitng tai liéu tham khao
quan trong d6i voi nghién ctru nay vé sau hai trén cdy Qué. Cho nén viéc nghién
ctru chi tiét, hé thong va 16gic 1a rat can thiét tir khau diéu tra thanh phan loai
sau, xac dinh loai sau hai chinh, nghién ctru dac diém sinh hoc, 1am co s& cho
viéc thu nghi€ém céc bién phdp phong trur; trong do, viéc xac dinh dugc bién
phap phong trir sdu hai Qué than thién v6i moi trudng va gdp phan ning cao
nang suat va quan 1y rimg bén viing 1a rat can thiét trong tinh hinh hién nay.

Mic du cay Qué 1a loai cay trong mang lai gia tri kinh té cao tai tinh Quang
Nam va Quang Ngii. Tuy nhién, méi chi c6 mot vai nghién ctru vé thanh phan
loai sdu hai Qué tai Quang Nam va Quéng Ngii. Dic biét, chua c6 nghién ciru
dﬁy du nao vé dic diém sinh hoc cac loai sau hai chinh cay Qué tai hai dia
phuong ciling nhu gidi phap phong trir hi€u qua. Do vay, nghién ctru hién tai sé

tap trung lam sang té cac van dé ton tai néu trén.
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Chwong 2
NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. N§i dung nghién ciru
2.1.1. Cdp nhit thanh phin lodi sdu hai Qué ¢ rirng trong tai tinh Quing
Nam va Qudang Ngai

- Piéu tra, thu miu, danh gia ty 1¢ hai va chi s6 hai do cac loai sau hai cay
Qué & ring trong.

- Xay dung danh muc thanh phan loai sdu hai Qué ¢ rimg trong.

- Xé4c dinh con trung chich hut 14 véc to 1y truyén bénh tua myc hai ciy
Qué.

- Xac dinh loai sau hai chinh.

2.1.2. Nghién ciru mét sé dic diém sinh hoc cia 05 lodi sdu hai chinh cdy
Qué (Siu hai vé, Sdu duc ngon, Rép sdp vy, Rép sdp va Rép sdp bong)

- Nghién ctru mot sé dic diém sinh hoc cua loai Sau hai vo va Sau duc
ngon (Pac diém hinh thai; dic diém vong doi; tap tinh gay hai; bién dong mat
d6 quan thé).

- Nghién ctru mot s6 dic diém sinh hoc cua loai Rép sap vay, Rép sap va
Rép sap bong (Pic diém hinh théi; tap tinh gay hai; bién dong mat do quan thé).
2.1.3. Nghién ciru cdc bién phdp phong triv 05 lodi sdu hai chinh cdy Qué
(Sdu hai vo, Sau duc ngon, Rép sap vay, Rép sap va Rép sap bong)

- Nghién ctru cac bién phap phong trir loai Sau hai vo va Sau duc ngon
(Bién phap thu cong (chi ap dung d6i véi loai Sau hai vo); bién phap 1am sinh;
bién phép bay; bién phap sinh hoc; bién phap hoa hoc).

- Nghién ctru céc bién phap phong trir loai R€p sap vay, RE€p sap va Rép sép
bong (Bién phap 1am sinh; bién phap bay; bién phap hoa hoc).

2.2. Vit liéu nghién ctru
- Long ludi nudi siu co kich thude 1,0 x 1,0 x 1,2m.
- Kéo cit canh chuyén dung, thang va 6ng nhom, cua, dao.

- Kinh hién vi soi ndi Leica M165C.
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- May 4nh, may tinh.

- Cay Qué con 2 niam tudi.

- Tu dinh 6n, vot bat con tring, bay con tring, cac loai thudc bao vé thuc

vat.

- Cac loai sau hai trén cdy Qué tai 02 tinh Quang Nam va Quang Ngii.
2.3. Phuong phap nghién ciru
2.3.1. Phwong phdp tiép cin

Phuong phap chung, cach tiép can thyc hi¢n ndéi dung ludn an duogc thuc
hién theo 3 giai doan: (1) Giai doan chuin bi va phén tich tong quan; (2) Giai
doan diéu tra ngoai nghiép (diéu tra, danh gia tinh hinh sau hai, nghién ctru dic
diém sinh hoc sau hai trén rimg trong Qué theo cap tudi, phong trir siu hai Qué
bang cac bién phap khac nhau); (3) Giai doan ndi nghiép (nudi sau trong 16ng
ludi, nghién ctru dac diém sinh hoc, thi nghiém hiéu luc phong trur sau hai chinh
bang thudc sinh hoc va hoa hoc), nhap dir liéu va phan tich théng ké, xac dinh
tén sau hai, xay dung danh muc sau hai, cac bao cao tiéu ludn mon hoc, cc bai
bao khoa hoc, xay dung ban thao va hoan thién luan an).
2.3.2. Phwong phdp ké thira

- Ké thira mot s6 két qua nghién ctru vé két qua thi nghiém phong trir nhém
loai rép sap hai Qué ctia dé tai cap nha nudc “Nghién ciru gidi phdp qudn 1y tong
hop bénh tua myc hai cdy Qué tai tinh Qudng Nam va viing phu cdn” va két qua
diéu tra thanh phan sau hai cay Qué tai tinh Quang Nam ctia dé tai cAp Bo Nong
nghiép va Phat trién noéng thon “Nghién ciru xdy dung quy trinh quan 1y tong
hop sdu hai Qué tai mét s6 ving trong Qué trong diém (mién nii phia Bdc va
Qudng Nam” dé trién khai cac ndi dung nham dat duge cac muc tiéu nghién ctru

da deé ra.
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2.3.3. Phwong phdp cdp nhdt thanh phin loai sdu hai Qué é rieng trong tai
tinh Quang Nam va Qudang Ngdi.
2.3.3.1. Phwong phdp diéu tra, thu mdu va danh gid ty 1é hai va chi sé hai ciia
cac lodi sau hai Qué & ring trong

Piéu tra theo Tiéu chuan qudc gia TCVN 8927:2013 vé Phong trir siu hai
cay rung - Huéng dan chung..

Diéu tra theo tuvén

Dua vao ban do va cac sb liéu theo doi sau hai cac nam trude, tién hanh chon
05 tuyén diéu tra tai 05 huyén; trong d6, 4 huyén thudc tinh Quang Nam (Nam
Tra My, Biac Tra My, Tién Phudc, Phude Son) va 1 huyén thudc tinh Quang
Ngii (Tra Bong). Tai mdi dia diém, diéu tra ¢ 3 cap tudi (cAp tudi 1: tir 1-5 nam
tudi, cap tudi 2 tir 6-10 nam tudi va cap tudi 3 trén 10 nam tudi), mdi cap tudi 2
km, mdi 1 km 1ap 1 diém diéu tra. Tong s6 02 km/cap tudi x 3 cip tudi x 05
huyén (2 tinh) = 30 km.

Tién hanh thu mAu cac loai sau hai (14, than, canh, ngon) trén tuyén diéu tra
va xac dinh ving Qué bj cac loai sdu hai ning, tir d6 tién hanh 13p 50 6 tiéu chuan.

Diéu tra theo o tiéu chuan

Dién tich mdi 6 tiéu chuan 1a 1.000m? (40 x 25m), ranh gidi cua 6 duge xac
dinh bang coc mdc, ciy diéu tra trong 6 duoc danh ddu bang son dé hodc son
mau hong, diéu tra theo phuong phap ngau nhién hé théng (cach 5 ciy diéu tra
mot cady, cach mot hang diéu tra mot hang), dinh ky 10 ngay diéu tra mot lan,
diéu tra trong thoi gian 12 thang lién tuc, tong s6 36 dot diéu tra theo tiéu chuan
qudc gia sau hai (TCVN 8927:2013). Tién hanh danh gia ty 18 bi hai va thu cac
mau sau hai.

Thu cdc mau séu hai:

- Vi sau hai 1a, vo dung vot bét truc tiép hodc dung kéo cat canh chuyén
dung, vot cOn trung dé thu mau.

- Véi sau hai than canh thi dung cua, dao, kep chuyén dung dé thu mau.
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Phuong phéap xur 1y mau: Nhiing mau sau non thu dugce néu con séng thi dé
trong lo dung mau dem vé phong thi nghiém tiép tuc gay nudi dé hoan thanh
vong doi, nhitng mau sdu non yéu hodc chét thi cho vao lo c¢6 dung dich con
hodc dé trong tai bong hay gidy dung miu. Mau sdu hai dugc bao quan, xir 1y dé
phuc vu cho vi¢c gidm dinh va xay dung danh luc sau hai.
Phan cd'p murc do sau hai:

Déi v6i sau hai 14 chia thanh 05 cap:

Cap hai Mikc d9 biéu hién
0 Tan 14 khong bi sau hai
1 Dién tich tan la b1 sau hai dudi 25 %
2 Dién tich tan 14 bi sau hai hai tir 25% dén dudi 50%
3 Dién tich tan 14 bi sau hai tir 50% dén dudi 75%
4 Dién tich tan 14 bi sau hai bang hoic 16n hon 75%
DPdi v6i xén toc duc than, canh chia lam 05 cép:
Cép hai Mikc d§ biéu hién
0 Cay khoe, khong c6 16 phan dun trén than, canh

Than, canh cay bi hai nhe tur 1 dén 516

Than, canh cdy bi hai trung binh tir trén 6 dén 10 15
Than, canh cay bi hai ning tir 10 dén 15 15

Than cAy bi hai trén 15 16

Déi v6i sau hai vo chia 1lam 05 cap:

A WIN|—

Cap hai Mikc d9 biéu hién
0 Than cay khong bi sau hai
1 Than ciy bi sau hai dudi 1/6 chiéu dai
2 Than cay bi sau hai tir 1/6 dén dudi 1/3 chiéu dai
3 Than cay bi sau hai tir 1/3 dén 1/2 chiéu dai
4 Than cay bi siu hai trén 1/2 chiéu dai
Déi voi mot duc than, canh chia 1am 05 cép:
Cap hai Mikc dd biéu hién
0 Cay khoe, khong c6 16 mot trén than, canh
1 Than, canh cdy bi hai nhe tir 1 dén 10 15
2 Than, canh cay bi hai trung binh tir trén 10 dén 2015
3 Than, canh ciy bi hai nang tir trén 20 dén 30 15
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4 Than, canh cay bi hai trén 30 16
Ddi v6i siu hai chdi, ngon chia lam 05 cép:
Cép hai Mikc d9 biéu hién
0 Choi, ngon khong bi sau hai, cay khong phan canh hoac cay bi

sau hai nhung ngon, chéi da phuc hoi hoan toan

1 Choi, ngon bi sau hai dudi 15%, cdy khong phan canh, ngon
chdi bi hai nhung dd moc 1 chdi thay thé

2 Chdi, ngon bi sau hai tir 15 dén dudi 30%, cdy khong phan
canh; ngon chdi bi hai dang phuc hdi véi 3 chdi méi trg 1én

3 Choi, ngon bi sau hai tir 30 dén 50%, cay phan 2-3 canh, cac
ngon, choi thir cép bi sau hai; ngon chdi bi héo

4 Choi, ngon bi sau hai trén 50%, cay phan canh sém, cac ngon,
chdi thir cp bi sdu hai; ngon, chdi bi chét

Trén co s& két qua phan cap hai cua sau hai, tinh toan céc chi ti€u sau:

Ty 1€ hai (P%) dugc x4c dinh theo cong thirc: po, = % x 100 (2.1)

Chi s6 hai R(%) duoc tinh theo cong thie: R = =2 x 100 (2.2)

Trong d6: ni la s6 cay bi sau hai & cép hai 1; vi 1a tri s6 cta cép hai I; N 1a
tong sd cay diéu tra; V tri sd cap bi hai cao nhit (V=4).

Murc d6 hai: Puoc phan cip dua trén tri s6 cua chi s6 hai R(%) va duoc
chia 1am 5 cap: Cép 1: R(%) = 0% (khong bi sau hai); Cap 2: 0% < R(%) < 25%
(hai nhe); Cap 3: 25% < R(%) < 50% (hai trung binh); Cap 4: 50% < R(%) <
75% (hai ning); Cap 5: R(%) > 75% (hai rat ning).

Do bat gip cia sau hai khi diéu tra ngoai thuc dia tai mdi dot diéu tra duoc
tinh theo cong thirc:

So diém bat giap

D6 bt elin(0h) — 20 X 100 .
0 batgap (%) Tong s6 diém diéu tra =

Mutrc do phé bién: Pugc danh gia can cu theo do bat gap cua sau hai va
phan chia thanh 05 cap:
0: khong bat gap;
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+: loai it pho bién véi do bat gap <5%;
++: loai pho bién voi do bt gap tir 5-25%;
+++: loai pho bién cao véi d6 bat gap tir 25-<50%;
++++: loai phd bién rat cao v6i do bat gip >50%.

Phuwong phap giam dinh tén khoa hoc cac loai sau hai Oué

Tién hanh xir 1y, 1am tiéu ban cac mAu sau hai cdy Qué tai Quang Nam va
Quang Ngii dé phuc vu cho cong tic giam dinh tén khoa hoc bang cach dua vao
mo ta hinh thai vé con tring dén bo theo khoa phan loai theo dinh danh va kiém
tra tén khoa hoc cac loai sau hai nhu sau:

- B0 canh vay Lepidoptera theo cac tac gia Aluthwattha, 2013; Brown &
Mizell, 1993; Dao et al., 1999; Dombroskie & Sperling, 2013; Heppner, 2021;
Heppner & Bae, 2022; Jayasinghe et al., 2006.

- BO canh cimg Coleoptera theo cac tac gia Aston, 2009; Authority et al.,
2019; Chouksey & Singh, 2018; Hsieh et al., 2014; Huda et al., 2019; (Kimoto
& Gressitt, 1982; Ramani et al., 2019.

- B0 canh ntra cing Hemiptera theo cac tdc gid Aland et al., 2010;
Freeman, 1947; Kondo & Mufioz, 2016; Malumphy, 2014; Peri & Kapranas,
2012; Blackman & Eastop, 2008; Emden & Harrington, 2017.

- BO canh to Thysanoptera theo cac tac gia Moulton, 1911; Mound et al.,
2016; Varga & Fedor, 2009; Vierbergen, 1998.

Két hop véi cac chuyén gia vé linh vyc con tring dé giam dinh tén khoa
hoc cac loai sau hai Qué va d6i chiéu voi bd mau sau hai cy rung cia Trung
tam Nghién ctru Bao vé€ rung, Vién Khoa hoc Lam nghi€p Viét Nam.
2.3.3.2. Phuwong phdp xdy dung danh muc danh muc thanh phan lodi sdu hai
Qué & rirng trong

Dua vao sd liéu diéu tra ngoai hién truong, téng hop, xtr 1y va giam dinh
tén khoa hoc, tir d6 1én danh sach thanh phﬁn loai sau hai Qué tai 2 tinh. Danh

muc duoc Xép theo nhu tén thong thuong, tén khoa hoc (tén 16p, tén bo, tén ho,
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tén loai), bo phan bi hai, phan cap hai, tudi cay va dia diém thu.
2.3.3.3. Xdc dinh c6n trimg chich hit la véc to ldy truyén bénh tua muwc Qué:
- Thu mdu cén tring chich hit

Tién hanh diéu tra, thu 145 mau con tring chich hat hai cdy Qué & rimg
tréng Qué bi bénh tua muc Qué ¢ huyén Tra B(‘A)ng, tinh Quang Ngai va huyén
Nam Tra My, huyén Béc Tra My, tinh Quang Nam. Cac méu con tring duoc xu
ly, lam mau va bao quan tai Trung tdm Nghién ctru Bao vé rimg, Vién Khoa hoc
1am nghiép Viét Nam. Mau cac loai con trung chich hut hai Qué duoc chup anh
trén kinh hién vi soi ndi Leica M165C, md ta vé hinh thai va doi chiéu véi céc
khoa phan loai cia Admed (1965); Blackman & Eastop (2000); Beshr (2015);
Cho et al. (2020); Kawa et al., (2010); Kawana (1926); Lo Verde (2020);
Mandanayake et al., (2014); Unruh & Guilan (2008); Wang & Tong (2017);
Zheng (1992). Nhitng mau con tring duoc xac dinh 1a véc to 1ay truyén bénh tua
muec hai cay Qué tiép tuc duoc dinh danh bang phuong phép sinh hoc phan ti.
- Tdch chiét ADN tong so

Tach chiét ADN tong s6 dugc thuc hién dya trén phuong phiap CTAB
(Cetyl trimethyl ammonium bromide) ctia Saghai-Maroof va dong tac gia, 1984.
Cac mau bénh dugc rira sach b'fmg nudc may, sau do rura lai béng nude cit va dé
khé tu nhién. Khoang 200 mg miu bénh dugc nghién trong 600 pl dung dich
CTAB 2X di 1 ¢ 65°C, ddo déu va hut toan bo dung dich sau khi nghién chuyén
vao 6ng Eppendorf 1.5 ml, tiép tuc & mau & 65°C trong 1 gid. Sau d6 thém 100
ul dung dich Phenol: Chloroform: Isoamyl alcohol (25:24:1) vao va lac manh.
Sau khi lac, hén hop miu va dung dich dugc ly tim ¢ téc d6 13.000 vong/phut
trong 5 phut. Hat 500 ul dich trong phia trén chuyén sang éng Eppendorf 1.5 ml
mai1. Thém 500 pl dung dich Isopropanol lanh, ddo nhe va i ¢ nhiét do phong
trong 5 phut. Ly tam 13.000 vong/phut trong 5 phut, loai bé dich trong phia trén
va thu tia gADN. Thém 500 pl dung dich Ethanol 70, ddo nhe va ly tdm 13.000
vong/phtt trong 5 phut, loai bo dich trong phia trén, thu lai tha gADN (thuc hi¢n
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budc nay 2 1an). Mé nap ong dé kho tu nhién gADN & nhiét 6 phong trong 30
phut. Hoa tan tia gADN trong 50 ul dung dich TE1X. Tién hanh kiém tra nng
d6 va do tinh khiét cia gADN thu dugc bang may quang phd (Nanodrop).
- Phwong phdp PCR long

Phan tmg PCR vong 1 véi mdi P1 (5°- AAG AGT TTG ATC CTG GCT
CAG GAT T -3)/P7 (5’- CGT CCT TCA TCG GCT CTT -3°) duoc tién hanh
v6i cac thanh phan phan tmg trong 25 ul nhu sau: 18,5 ul DEPC-WATER, 2,5
ul Buffer 10X, 1 pl Primer P1 (10 uM), 1 pl Primer P7 (10 uM), 2 ul DNA (25
ng) va 1 éng EZ PCR Mix. Chuong trinh gia nhiét cia may PCR duoc thuc hién
vo1 bude 1 & 95°C trong 5 phut, budc 2 1a 30 chu ky vo1 chu trinh nhiét 1a: 95°C
trong 45 giay, 55°C trong 45 gidy, va 72°C trong 2 phut, bude 3 ¢ 72°C trong 5
phut va két thuc bang budc 4 & 10°C trong 10 phut. Vi phan tng PCR 1ong, san
phan PCR dau tién duoc pha loang 30 1an sau d6 1ay 2 pl lam DNA khuén cho
vao hdn hop phan tmg PCR véi ciap moéi R16F2n (5’-GAA ACG AGT GCT
AAG ACT GG-3°)/R16R2 (5’-TGA CGG GCG GTG TGT ACA CCC G-3°).
Thanh phan phan ung va diéu kién nhiét d6 phan ng nested-PCR duogc thyc
hién gidng nhu phan Gng PCR dau tién. Mau ddi ching duoc thuc hién véi
AND chiét suét tir cdy khoe. 5 pl cta san pham PCR 16ng duoc dién di bang 1%
(w/v) agarose gel trong dung dich TAE1X. Cac san pham PCR long duogc giai
trinh ty v6i cdp mdi R16F2n/R16R2. Trinh ty cac miu duge so sanh véi co sé
dir liéu ctia GenBank dit tai NCBI (https://ncbi.nlm.nih.gov), My thong qua giao
dién tim kiém BLAST.

- Kiém tra sw ldy nhiém phytoplasma ciia con triing thong qua gy nudi trong
long lwoi

St dung cay Qué con 2 nidm tudi sach bénh (kiém tra sy ton tai cua
phytoplasma bang phuong phdp SEM) dé nudi con tring c6 phytoplasma va
kiém tra su lay truyén phytoplasma ctia con tring. Mau con trung dugc thu thap

tai rimg trong Qué tai tinh Quang Nam va Quang Ngii, dugc mang vé phong thi
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nghiém tai Trung tim Nghién ciru Bao vé rimg. Do con tring thu dugc chua thé
xéac dinh duoc c6 mang mam bénh tua muc hay khong nén dé tai tién hanh gay
nudi trong 1ong ludi (kich thude 80 x 60 x 60 cm), mdi 16ng ludi dat 4 cdy con 2
nam tudi bi bénh tua myc, mdi loai con tring nudi trong 3 16ng ludi (3 1an lap
lai). Sau 15 ngay, tién hanh di chuyén cac mau con tring nay vao 1ong ludi khac
c6 chira cac cdy Qué 2 niam tudi khée manh dé kiém tra kha ning mang
phytoplasma ctia cdc mau con trung. Quan sat va theo ddi sy 1dy nhiém
phytoplasma thong qua quan sét triéu chimg bén ngoai ctia ciy Qué va cubi cing
mang di kiém tra. Long d6i ching khong c6 con tring. Cay con trong 16ng ludi
duoc cham soc, tudi hang ngay.
2.3.3.4. Tiéu chi xac dinh cac loai sau hai chinh

- Can cr vao murc do hai: Sau hai chinh 1a loai sdu c6 muc d6 hai rat nang
(cAp 4) va hai nang (cap 3) vdi do bat gap > 50%, anh huong dén sinh trudng
hodc 1am chét cdy, da gdy thanh dich véi quy mo dién tich 16n.

- Cén trung chich hat 13 véc to 13y truyén bénh tua muc Qué.
2.3.4. Phwong phdp nghién ciru mét so dic diém sinh hoc ciia 05 loai sdu hai
chinh cdy Qué (Sdu hai vé, Sau duc ngon, Rép sdp viy, Rép sdp va Rép sdp
bong)
2.3.4.1. Phuwong phdp nghién ciru mét sé dic diém sinh hoc cia lodi Sdu hai vo
(Aetherastis grandisalba) va Sau duc ngon (Polylopha vietnama)

Phwrong phap nehién curu dac diém hinh thai

Dugc thuc hién thong qua nu6i sau trong phong thi nghiém tai Trung tam
Nghién ctu Bao vé rung.

Thu 120 nhong Sau hai vo tai rimg trong Qué Nam Tra My, Bic Tra My,
Tién Phudc, Phude Son (Quang Nam), dua vé phong thi nghiém dé riéng trong
1ong nudi sau, cho dén khi truong thanh vii héa, bo sung mat ong dugc pha lodng
v6i nudc ct (6 ndong do 5%) lam thirc dn bd sung cho trudng thanh. Tién hanh
ghép d6i, mdi d6i (01 duc va 01 cai) trong mdt 1ong ludi nudi sau co kich thude 1,0

x 1,0 x 1,2m (10 16ng/1an nudi, lip lai 03 14n). Bén trong 16ng ludi dit than cay Qué
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10 nam tudi dai 0,8m (dau trén quét nén va dau dudi cam xubng cat am) dé 1am noi
cho truéng thanh dé trimg. Hang ngay, quan sat khi xudt hién tring, 14y trimg dé
trong cung 1 ngay dé 1am vat liéu nghién ciru tiép theo. Khi trimg nd, tach riéng
timg ca thé dé nudi riéng 1¢ trong 16ng véi ngudn thirc an 1a than cay Qué, theo ddi
qué trinh 16t x4c ctia sdu non. Khi siu non héa nhong, van dé riéng va giit 4m cho
dén khi vii hoa.

Thu 120 nhong Sau duc ngon tai Nam Tra My, Bic Tra My, Tién Phudc,
Phudc Son (Quang Nam), dua vé phong thi nghiém dé riéng trong 16ng nudi su,
cho dén khi trudong thanh vii hoa, bo sung ngudn thirc dn 13 mat ong 5%. BS tri
ghép d6i, mdi d6i (01 duc va 01 cai) trong mot 1ong ludi nudi sau co kich thude 1,0
x 1,0 x 1,2m (10 10ng/1an nuéi, 1ap lai 03 lan). Bén trong 16ng ludi dit cdy Qué 6
thang tudi c6 nhiéu ngon non dé trudng thanh dé trang trén d6. Hang ngay, quan
sat khi xuat hién tring, 1dy tring dé trong cung 1 ngay dé lam vat liéu nghién ctru
tiép theo. Khi trimg nd, tach riéng timg céa thé dé nudi riéng 1é trong 16ng véi ngudn
thirc an 1a cdy Qué 6 thang tudi co6 ngon non, hang ngay theo ddi qua trinh phat
trién cua sau non. Khi sdu non hoa nhong, van dé riéng va gitr am cho dén khi vii
hoa.

Hang ngay, quan sat ghi chép, thoi gian hoan thanh cua giai doan phat trién
clia sau, thoi gian cta cac tudi sdu. Thu mau, xir Iy mau sau & ca 4 pha phét trién:
Trimg, siu non & tat ca cac giai doan phat trién (tudi) va nhong duogc ngam trong
cdn 70%; riéng trudng thanh dugce 1am mau theo phuong phap lam mAu cia con
trung hoc.

Mo ta chi tiét cac bo phan, cu thé nhu than chia 1am 3 phan (dau, nguc va
bung), cac pha nay dugc quan sat va mé ta chi tiét cac bo phan cua sau dudi
kinh lap va kinh soi ndi Leica M165C, cac chi tiéu quan sat nhu: hinh thai, mau
sac va do kich thudc ca thé (chiéu dai, chiéu rong, d6 rong manh dau, chiéu dai

sai canh cua truong thanh).
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Phurong phép nehién ciru dic diém vong doi

Tha 30 ca thé sau truong thanh cia loai Sau hai vo vao mot 1ong ludi chira
40 khtc than cay Qué (mdi khiic dai 100 cm, duong kinh 10-15 cm). Mot dau
than cay Qué duoc boi keo lién seo; dau con lai dugc cidm vao thung cat am dé
gitt cho tuoi, han ché thoat hoi nudc.

Tha 30 cé thé siu trudng thanh cua loai Sau duc ngon vao mot 1ong ludi co
san ngon non cdy Qué (cao 60cm, dudng kinh 1,5 — 2,0cm). Ngon Qué dugc cim
vao cdc nudc dé giir trang thai tuoi 1au (Heppner & Bae, 2022).

Qua trinh nuoi Sau hai vé va Sau duc ngon dugc thyc hién trong ti dinh 6n &
hai diéu kién nhiét d6 khac nhau (t°=25°C va 30°C), do am 1a RH=80%. Mbi
ngay, kiém tra 10ng nudi tir luc sau trudng thanh bat dau dé tring. Theo ddi va ghi
chép chi tiét cac giai doan phat trién, cu thé: sir dung kinh lip soi ndi dé soi trimg
va chup anh cic pha phat trién ciia sdu non, nhong va truong thanh, ghi lai cac
thay d6i vé mau sic va thoi gian hoan thanh mdi pha. Thi nghiém nay duoc thuc
hién tai Trung tim Nghién ctru Bao vé ring tir thang 8 ndm 2021 dén thang 5 nam
2022.

Phwong phap nghién cueu tap tinh eay hai

Nghién ctru tap tinh gay hai cua loai Sau hai vo va Sau duc ngon dugc thuc
hién bang cach quan sat va theo ddi chi tiét timg giai doan phat trién ctia ching,
bao gém: dic diém va hanh vi cila sdu truong thanh, thoi gian va cach thie dé
trimg, su phét trién ciia sdu non tir lac méi nd dén khi dat kich thudc tdi da va
cac thay doi trong giai doan nhong trudc khi chuyén sang trang thai trudng
thanh thong qua thong qua nudi sau trong phong thi nghiém va két hop véi diéu
tra theo ddi sau O rung trong Qué tai Nam Tra My, Bic Tra My, Tién Phudc,
Phudc Son (Quang Nam).

Phurong phdp nehién ciru bién déng mat dé quan thé

Phuong phap nghién ctru bién dong mat do quan thé cua loai Sau hai vé va
Sau duc ngon duogc tién hanh qua viéc theo doi mat d§ sdu non ngoai hién

truong tai Nam Tra My, Bic Tra My, Tién Phudc, Phudc Son (Quang Nam).
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Dinh ky 1 thang diéu tra 1 lan trong thoi gian gian theo d&i 1 nam, tir thang 1
dén thang 12 nam 2021 dé quan sat su thay d6i mat 6 quan thé. Chon céc diém
quan sat khac nhau (chan, suon, dinh) nham dam béo tinh dai dién quﬁn thé va
thiét 1ap 30 6 mau tiéu chuan/huyén véi dién tich 1.000 m? (25x40m) & ring
tré)ng Qué 7 d@én 9 nam tudi. Ghi nhan mat d6 sau hai (con/cay) trén cac phﬁn cu
thé ctia ciy, bao gdm: than chinh, canh va ngon.

2.3.4.2. Phuwong phdp nghién ciru mét sé ddc diém sinh hoc lodi Rép sdp vay,
Rép sap va Rép sdp bong

Phuwong phap nehién curu dac diém hinh thai

Tién hanh thu thap 120 mau cé thé sdu non cta mdi loai rép tai cac khu
rimg trong Qué & Nam Tra My, Bic Tra My, Tién Phudc, va Phude Son (Quéng
Nam). Cac mau sau d6 dugc dua vé phong thi nghiém va dat trong cac 10ng nudi
chuyén dung. Trong mdi 10ng, dit cac cay Qué con tir 3-4 thang tudi (cao 20-35
cm) 1am ngudn thirc n cho rép. Cay Qué duoc tudi nudc dinh ky dé duy tri diéu
kién sinh trudong cho dén khi Rép truong thanh xuét hién, tir d6 thu thap dir liéu
quan trong vé dic diém hinh thai, tip tinh gay hai ctia chung. Theo ddi, ghi chép
sb liéu vé cac giai doan phat duc, mo ta dac diém hinh thai.

Mo ta chi tiét cac bo phéan, cac pha duoc quan sat va mo ta chi tiét cac bod
phan ciia 3 loai Rép sap dudi kinh lap va kinh soi ndi Leica M165C, cac chi tiéu
quan sat nhu: hinh dang co thé, kich thuéc, tua sap trén co thé va sd luong tua
sap, rau dau, chan hinh thai, mau sic va do kich thudc ca thé: chiéu dai, chiéu
rong. quan sat trén trudng thanh cai, miu dugc ngam trong con 70° trong 2 gio,
sau d6 chuyén mau sang KOH 10% cho dén khi co thé 3 loai rép sap trd nén
mém, dung kim gut loai bo cac bo phan bén trong co thé ra ngoai, sau d6 chuyén
mau sang acetic acid alcohol trong 20 phit, nhuém mau véi acid fuchsin trong
10 phut, sau d6 chuyén mau lan lugt sang con 70° (10 phut), con 95° (15 phut),
va con tuyét doi 99° (15 phut).
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Phwong phap nghién curu tap tinh gay hai

Phuong phép nghién ctru tip tinh gay hai va lay truyén phytoplasma gy
bénh tua muc Qué cua 03 loai rép thong qua theo ddi trong qua trinh nudi rép
trong phong thi nghiém, két hop véi diéu tra theo ddi sdu ngoai hién trudng tai
Nam Tra My, Bic Tra My, Tién Phudc, Phude Son (Quang Nam).

Phuwong phap nghién curu bién dong mat do qudn thé

Phuong phép nghién ctru bién dong mat d6 quan thé dugc tién hanh qua
viéc theo doi mat do rép ngoai hién truong tai Nam Tra My, Bic Tra My, Tién
Phuéc, Phudc Son (Quang Nam). Pinh ky 1 thang diéu tra 1 1an trong thoi gian
1 nam (tir thang 1-12 nam 2021). Chon 30 6 tiéu chuan ¢ nhiéu vi tri khac nhau
(chan, suon, dinh) voi dién tich 1000 m? (25x40m) & ring trong Qué 3 dén 5
nim tudi. Ghi nhan mat d6 sau hai (con/ciy) trén cic phan cu thé cua ciy, bao
gom: canh va ngon non. Sir dung kinh 1ap hoic kinh hién vi cam tay dé dé dang
quan sat cac ca thé rép sap.

2.3.5. Phuwong phdp nghién ciwru cdac bién phdap phong trir 05 loai sdu hai
chinh (Sau hai vo, Sau duc ngon, Rép sap vay, Rép sap va Rép sap bong)
2.3.5.1. Phuong phap nghién cuu bién phap phong trur loai Sau hai vo va Sdu
duc ngon

Bién phdp thii cong (d6i véi lodi Séu hai vo)

Tién hanh thir nghiém voi 2 cong thirc thi nghiém va dbi chimg véi 3 1an lap
trén 09 OTC 6 rimg trong Qué 7 tudi:

CT1: Dung tay vudt doc than cay va thu bét trimg, sdu non va nhong.

CT2: Sir dung choi xé quét 1én than cdy va thu bat trimg, sdu non va nhong.

CT3: Pbi chung (khong tac dong).

Cong thirc thi nghiém dugc bo tri trén 09 OTC, dién tich 1.000m? (40x25m),
khoéng cach giita cac OTC la 10m. Sau khi 4p dung dién phap thi1 cong, 15 ngay sau
tién hanh diéu tra ty 18 hai va mirc d6 hai ctia Sau hai vo & rimg tréng theo phuong

phap diéu tra phan cap sdu hai, cach 15 ngay diéu tra 1 1an (muc 3.3.2.1. Phirong
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phadp diéu tra sau hai & rimg trong). Thoi gian thuc hién dbi véi tir thang 4 dén thang
9 nam 2021 tai huyén Nam Tra My (Quang Nam).

Bién phap lam sinh

Tién hanh thtr nghiém phong trir Sdu hai v6 va Sau duc ngon bang bién phap
1am sinh vé6i 4 cong thic thi nghiém va dbi chimg véi 3 1an lip trén 09 OTC &
rimg trong Qué 7 tudi:

CT1: Phat don thyc bi (day leo va cé dai).

CT2: Phat don thuc bi (day leo va cé dai), phat tia canh va chat cay coi coc.

CT3: Phat don thuc bi (day leo va c6 dai), phat tia canh, chat cay coi coc va

bon phan NPK dau trau (16.16.8) 200gr/cay.

CT4: Phat don thuc bi (day leo va c6 dai), phat tia canh, chat cay coi coc va

bon phan vi sinh Song Gianh 500gr/cay.

CT5: Pbi chung (khong tac dong).

Cong thire thi nghiém duoc bb tri trén cac OTC, dién tich 1.000m? (40x25m),
khoéang cach gitta cac OTC 1a 10m. Sau khi 4p dung dién phap 1am sinh, 15 ngay
sau tién hanh diéu tra ty 1€ hai va muc do hai cua Sau hai vé va Sau duc ngon
hai Qué & ring trong theo phuong phap diéu tra phan cip sau hai (nhw muc
2.3.3.1). Thot gian thuc hién tir thang 4 dén thang 9 nam 2021 tai huyén Nam
Tra My, tinh Quang Nam.

Bién phap vat Iy

Tién hanh phong trir Sau hai v6 va sau duc ngon & rimg trong bang bién phap
bay dén nhiam dan du va thu bét truong thanh dé han ché tinh hinh gay hai & cac
pha tiép theo, bd tri 3 cong thirc thi nghiém véi 3 lan ldp trén 09 OTC & ring
trong Qué 7 tudi:

CT1: Pén compact anh sang trang 20w

CT2: Bén tia UV 20w

CT3: ben compact a&nh sang d6 20w

B?ly deén dit & do cao 60cm, bén dudi c6 hd chira nude kich thude: dai 1,0 mét,

rong 1,0 mét va sau 15 cm, sau do trai tam nilon xudng ho dé gilr nudc, dd nude
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vao ¢6 do sau 10 cm, bd sung mat it dau hoa.

Thoi gian thuc hién dit by vao tir thang 7 dén thang 8 (d6i v6i Sau hai vo)
va thang 4 dén thang 5 (d6i voi sau duc ngon), vi day 1a cac thoi diém trudng
thanh cua 2 loai sdu hai xuit hién véi mat do cao, cach mot tudn kiém tra sb
lwgng sau trudng thanh trong cac bay, dat bay tir 19 gio toi dén 5 giodr sang ngay
hém sau, dém sd lugng truong thanh vao bay, dong thoi ghi chép sb luong
truong thanh duc, cai vao bay/timg cong thirc. Sau d6 tinh toan sé luong trung
binh cua sau trudng thanh/ tirng cong thuc.

Bién phap sinh hoc

Xac dinh hiéu luc thudc sinh hoc d61 vdi1 Sau hai vé va sau duc ngon duoc
thuc hién qua 2 budc:

(1) Xéc dinh hiéu luc thudc sinh hoc trong phong thi nghiém

Tién hanh thtr hiéu lyc cta 6 loai thude sinh hoc dugc phép st dung theo thong
tu 10/2019/TT/BNNPTNT ngay 20 thang 10 nim 2019 ban hanh danh muc thudc
bao vé thuc vat dugc phép sir dung tai Viét Nam nam 2019. Theo Thong tu )
25/2024/TT-BNNPTNT ngay 16/12/2024 ctia B Nong nghiép va Phat trién nong
thon vé viéc ban hanh Danh muc thudc bao vé thuc vat duge phép st dung va cAm
sur dung tai Viét Nam, céc loai thudc nay hién van nam trong danh muc thudc trir
sau duoc phép luu hanh va sir dung rong rai. B tri 6 cong thire thi nghiém va dbi
chtng véi 3 1an lap:

CT1: Beauveria bassiana (Muskardin 10WP)

CT2: Metarhizium anisopliae var. anisopliae (Metavina 10DP)

CT3: Bacillus thuringiensis var.kurstaki (Delfin WG 32 BIU)

CT4: Bacillus thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus
108 PIB (Bitadin WP)

CT5: Abamectin (Abatimec 3.6EC)

CT6: Azadirachtin (Bio Azadi 0.3SL)

CT7: Pbi ching (phun nudce sach)
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M3i loai thude sinh hoc duoc thtr trén 30 mau siu non tudi 2, tha siu non
ctia sau hai vo 1én khiic gb Qué tuoi dai 80cm, dudng kinh 8cm va tha siu non
cua sau duc ngon 1én ngon non cua cay qué 1 nam tudi.

Thoi gian theo doi: Trudc khi phun va sau khi phun 1, 3, 5, 7 va 9 ngay.
Hiéu lyc cua ché phém duoc tinh theo cong thirc Abbott:

E=(1- Zf“-) x 100 (2.4)

Trong d6: E: hiéu qua tinh bang %
C.: s6 sau sdng & cong thirc dbi chimg
T.: s6 sau song & cong thire xir 1y

(2) Xac dinh hiéu luc thudc sinh hoc ngoai hién trudng

Dua vao két qua thir nghiém hiéu luc thude sinh hoc trong phong thi nghiém lua
chon 2 loai thudc sinh hoc ¢ hiéu luc t6t nhat dé tién hanh thir nghiém ngoai hién
truong trén 09 OTC.

Pé dam bao hiéu qua cua thudc sinh hoc dbi voi Sau hai vo va sau duc ngon,
dé tai dd str dung may phun thudc trir sdu cao ap phun toan bd than ciy Qué 10
nim tudi ¢ sdu non hai vo Qué va phun 1én toan b cay Qué 3 nim tudi co siu
non cua Sau duc ngon. Thudc sinh hoc thir trén cac OTC ¢6 dién tich 1.000m>
(40 x 25m) véi 3 lan lap, co ddi chirng, cac OTC duoc b tri khoang cach 10m
nham han ché anh huong cua cac cong thuc va thi nghiém. Thoi gian theo doi:
Trudc khi phun va sau khi phun 1, 3, 5, 7 va 9 ngay; phan cép sau hai dua vao
chi s hai cho céc cong thurc thi nghiém véi 5 cép. Hiéu luc cua thudc dugce tinh
theo cong thirc Henderson - Tilton:

E= (1—M)x100 (2.5)
Rea X Rep
Trong d6:  E: Hiéu qua tinh bang %.
Rea: Chi s6 hai ¢ 6 d6i ching sau khi xir 1y.
Ry Chi sb hai & 6 phun thudc sau khi xt 1y.

Rep: Chi s hai ¢ 6 ddi chtmg trudce khi xir 1y.
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Rea: Chi s6 hai & 6 phun thudc trudce khi xir 1y.

Bién phap hoa hoc

Xac dinh hiéu lyc cac hoat chat hoa hoc doi véi Sau hai vo va sau duc ngon

duoc thyc hién qua 2 budc:

(1) Xac dinh hiéu luc cc hoat chit hoa hoc trong phong thi nghiém

Tién hanh thtr hiéu luc cua 10 hoat chit héa hoc. Theo Théng tu sb
25/2024/TT-BNNPTNT ngay 16/12/2024 cta B6 Nong nghiép va Phat trién nong

thon vé vi¢e ban hanh Danh myc thude bao v¢ thuc vat dugc phép sur dung va cam

st dung tai Viét Nam, cac loai thuoc nay hi¢n van nam trong danh muc thudc trir

sau dugc phép luu hanh va sir dung rong rii. BS tri 10 cong thic thi nghiém va

d6i chimg v6i 3 1an lap trén 09 OTC:

CTl:
CT2:
CT3:
CT4:
CTs:
CTe:
CT7:
CTS:
CT9:

Acetamiprid (Domosphi 10SP)
Alpha-cypermethrin (Altach SEC)
Imidacloprid (Yamida 10WP)
Beta-cypermethrin (Daphatox 35 EC)
Etofenprox (Trebon 10EC)
Carbosulfan (Marshal 200SC)
Bifenthrin (Talstar 25EC)
Buprofezin (Apolo 25WP)

Cartap (Ga noi 95SP)

CT10: Chlorfluazuron (Atabron SEC)
CT11: B6i chting (Phun nudc sach)

MOi loai thudc hoéa hoc duge thir trén 30 mau sau non tuoi 2, tha sau non cua

sau hai vo Ién khuc go Qué tuoi dai 80cm, duong kinh 8cm va tha sau non cta

sau duc ngon Ién ngon non cua cay qué 1 nam tudi.

Thot gian theo doi: Trudce khi phun va sau khi phun 4, 8, 12, 24 va 48 gio.

Hiéu luc cua thudc duoc tinh theo cong thurc 2.4.

(2) Xac dinh hiéu hiéu luc hoat chat héa hoc ngoai hién trudng

Dua vao két qua thir nghiém hi¢u luc cac hoat chét hoa hoc trong phong thi
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nghi¢m lya chon 2 hoat chét hoa hoc c6 hiéu luc tot nhat dé tién hanh thu nghi¢m
ngoai hi¢n truong.

Pé dam bao hiéu qua cua thudc hoa hoc dbi v4i Sau hai vo va sau duc ngon,
dé tai da str dung may phun thudc trir sdu cao 4p phun toan bd than cay Qué 10
nam tudi co sau non hai vé Qué va phun 1én toan bo cdy Qué 3 nam tudi co siu
non Sau duc ngon. Thudc béo vé thuc vat hoa chat duoc tht trén cac OTC cod
dién tich 1.000m? (40 x 25 m) voi 3 lan lap, co ddi ching, cac OTC duge b tri
khoang cach 10m nham han ché anh huéng cia cac cong thirc va thi nghiém.
Thot gian theo doi: Trude khi phun va sau khi phun 1, 3 va 5 ngay. Hi¢u luc cua
hoat chit héa hoc dugc tinh theo cong thuc 2.5.
2.3.5.2. Phuong phdp nghién cuu bién phap phong trir loai Rép sdap vay, Rép
sap va Rép sap bong

Bién phap lam sinh

Lap 09 6 tiéu chuan (OTC), dién tich mdi 6 1a 1.000 m? (40 x 25m), phan b
& 3 loai mat do trong khac nhau (4.000-5.000 cay/ha; 2.500-3.500 cdy/ha va
1.000-2.000 cay/ha) tai huyén Nam Tra My, mdi mat do trong gébm 2 OTC ap

dung cac bién phap 1am sinh khac nhau va 1 OTC d6i chtmg (khong tac dong).
Dinh ky 15 ngay kiém tra, danh gia ty I¢ bi hai va mtrc do bi hai do con trung la
moi gidi truyén bénh tua muyc hai ciy Qué gay hai trong thoi gian 6 thang (thang
3 dén thang 9).

- CT1: Mat do 4.000-5.000 cay/ha, ti€u huy nhiing cay coi coc, canh, cay bi
rép hai ndng, don thuc bi.

- CT2: Mat do 4.000-5.000 cay/ha, ti€u huy nhiing cay coi coc, canh, cay bi
rép hai ndng, don thuc bi, bon phan, x&1 vun géc.

- CT3: Mat do 2.500-3.500 cay/ha, ti€u huy nhiing cdy coi coc, canh, cady bi
rép hai nang, don thyc bi.

- CT4: Mat do 2.500-3.500 cay/ha, ti€u huy nhiing cay coi coc, canh, cay bi
rép hai nang, don thuc bi, bon phan, x&i vun géc.

- CTS5: Mat do 1.000-2.000 cay/ha, ti€u huy nhiing cay coi coc, canh, cay bi
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rép hai nang, don thuc bi.

- CT6: Mat do 1.000-2.000 cay/ha, ti€u huy nhiing cay coi coc, canh, cay bi
rép hai ning, don thuc bi, bon phén, x6i vun gdc.

- CT7: Béi chimg (Mat do 4.000-5.000 cay/ha, khong tac dong).

- CT8: Pbi chimg (Mat do 2.500-3.500 cay/ha, khong tac dong).

- CT9: Béi chimg (Mat do 1.000-2.000 cay/ha, khong tac dong).

Bién phap bafy

Nhiéu nghién ctru d3 cho thy rang mau sic cta bay dinh c6 thé thu hut cac
loai rép khac nhau (A'brook, 1973; De Barro, 1991; Roach & Agee, 1972). Do
vay, nghién ctru ndy da sir dung bay dinh voi 04 loai mau sac khac nhau: Trang,
d6, vang, xanh. Cac mau sac by dinh nay da duoc st dung rong rai trén thé giéi
dé bay nhiéu loai rép sap nguy hiém (Pobozniak et al., 2020; Straw et al., 2011).

Kich thudc bay 25 x 25cm dugc treo & d6 cao 60 - 70cm so v&i mit dat &
vuon wom, 1,5 - 1,7 m so véi mat dat & rung tréng, cac bﬁy dat cach nhau 10m.

Chi tiéu theo ddi: Pinh ky 3 ngay kiém tra, thay bay 1 lan, dém s6 luong
truong thanh vao biy, dong thoi theo ddi va ghi chép dién bién thoi tiét nhu:
huéng gid, mua... va danh gia ty 18 cdy Qué bi hai. Thoi gian theo ddi 1 thang
(thang 3).

Bién phap hoa hoc

Xac dinh hiéu luc hoat chat hoa hoc d6i véi 03 loai rép duoc thuc hién qua
2 budc:

(1) Xéc dinh hiéu luc hoat chat hoa hoc trong phong thi nghiém

Tién hanh tht hiéu luc cua 5 hoat chat hoa hoc cé tén thuong phém nhu
sau: Cypermap 25EC, Nugor super 450EC, Confidor 200SL, Goldmectin 36EC,
Movento 150-OD) dbi véi timg loai rép sap.

CT1: Cypermethrin, min 90% (Cypermap 25EC)

CT2: Cypermethrin 50 g/ + Dimethoate 400 g/l (Nugor super 450EC)

CT3: Imidacloprid, min 96% (Confidor 200SL)
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CT4: Abamectin 35.8g/1 (59.9g/1), (69g/kg) + Azadirachtin 0.2g/1 (0.1g/1),
(1g/kg) (Goldmectin 36EC)

CTS5: Spirotetramat, min 96% (Movento 150-OD)

CT6: Pbi ching (phun nude cat)

Pha thudc trir bénh véi chit bam dinh c6 hoat chét Trisiloxane othoxylate
(Enomil 30SL,...) dé phun.

Thi nghiém duoc lip lai 3 1an, c6 dbi chimg. Thoi gian theo ddi: Trudc khi
phun va sau khi phun 4, 8, 12, 24 va 48 gio. Hiéu lyc cia thudc duge tinh theo
cong thurc 2.4.

(2) Xéac dinh hiéu hiéu luc hoat chét héa hoc & rimg trong

Duya vao két qua thtr nghiém trong phong thi nghiém lya chon 02 hoat chat
hoa hoc ¢6 hiéu luc phong trir tdt nhat dé tién hanh tht hiéu lyc & rung tréng.

Pé dam bao hiéu qua cta hoat chat héa hoc d6i vi nhom rép sap, dé tai da
stt dung may phun thudc trir sdu cao ap phun toan bd cdy & rimg trong Qué.
Thudc bao vé thuc vat hoa chat thir trén OTC c6 dién tich 1.000m? (40 x 25 m)
v6i 3 1an lap, co d6i chimg, cac OTC duogc b tri khoang cach 10m nhdm han
ché anh hudng cua cac cong thuc va thi nghiém. Thoi gian theo ddi: Trudc khi
phun va sau khi phun 1, 3, 5 va 7 ngay. Hi€u luc cta hoat chat hoa hoc dugce tinh
theo cong thirc 2.5.

2.3.6. Phuwrong phdp xir Iy so liéu

Phan tich phuong sai mot nhan tb (ANOVA) duogc st dung dé danh gia sy
sai khac vé gia tri trung binh gitra hiéu lyc ctia cac cong thic thi nghiém dén
hiéu qua phong trir Sau hai vo, Sau duc ngon, Rép sap vay, Rép sap va Rép sap
bong v6i hau dinh (Turkey HSD) véi muc tin cdy o = 0,05. Cac phan tich théng

ké dugc thuc hién bang phan mém xtr 1y s6 liéu R (phién ban 2.4.1).
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cap nhit thanh phan loai siu hai Qué & rirng trong tai tinh Quing

Nam va Quang Ngai

3.1.1. Két qua diéu tra, thu mdu dinh gid ty 1¢ hai va chi so hai do cdc loai sdu

hai cdy Qué 6 rirng trong

Sau 36 dot diéu tra, mdi dot cach nhau 10 ngay, trén 30 0 ti€u chuén co
dién tich 1.000 m2/6 & céac rimg trong Qué tai 04 huyén thudc tinh Quang Nam
va 01 huyén thudc tinh Quang Ngii dé tai da thu thap duoc tong sé 1.140 mau
sau hai cay Qué, trong d6 c¢6 826 mau sau truong thanh, 193 mau siu non va 121
mau nhong. Két hop v61 cong viéc nudi cac mau sdu non va nhong sau hai thu
dugc & hién trudong tai phong thi nghiém dé tai da thu thap thém dugc 216 mau
truong thanh. Tong cong thu duoc 1.042 mau trudng thanh cta cic loai sau hai
cdy Qué tai Quang Nam va Quang Ngii dé phuc vu cho muc dich dinh danh loai

theo phuong phép hinh théi hoc.

Tir két qua diéu tra loai sau hai trén cdy Qué & rimg trong & 3 cap tudi tai
04 huyén cua cua tinh Quang Nam (Bic Tra My, Nam Tra My, Tién Phudc,
Phuéc Son) va 01 huyén cia tinh Quang Ngai (Tra Bong) dé tai di xac dinh duoc
ty 18, chi s6 hai va mirc d6 pho bién cia cac loai gy hai trén cay Qué tai 02 tinh.

Két qua dugc trinh bay tai bang 3.1.

Bang 3.1. Ty 1€ hai, chi s6 hai va mirc d phd bién cuia cac loai sau hai cay

Qué trong tai Quang Nam va Quéang Ngii

. | Mikc i

Chi so Cap ;
Ty 1€ bi do ) Dia diem

STT Tén Viét Nam hai ., tuoi .
hai (P%) pho thu mau

(R(%)) . ciy
bién

1 | Bo cénh cing nau dam soc 12,6 11,2 ++ 1,2 | QN, QNg
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Chi s6 Mue Ciap )
STT Tén Viét Nam Ty 1e bi hai dé, tudi Pla diéfn
hai (P%) RO pl{ﬁ iy thu mau

bién
2 | Bo canh cting nau nhat 14,2 13,7 ++ | 1,2,3 | QN, QNg
3 | Bo canh cung vang cam 10,5 8,3 + 1,2,3 | QN, QNg
A B? canh cung canh den nguc 0.6 72 w123 QN, QNg
vang

5 | Bo canh cam anh kim 13,5 11,7 ++ | 1,2,3 | QN, QNg
6 | Bo net hong nhat vach den 6,5 4,7 | ++ |1,2,3 | QN,QNg
7 | Bo net lung soc nau xam 8,6 5,2 + 1,2,3 | QN, QNg

8 | Bo net xanh 11,2 7,8 + 1,2 QN
9 | Bo phan 15,6 129 | ++ | 1,2 |QN,QNg
10 | Bo que 7,8 6.8 + 1,2 | QN, QNg
11 | Bo tri den canh vach tréng 25,6 20,7 ++ 1,2 | QN, QNg

12 | Bo xit canh vang hai dai den 17,4 15,1 + 1,2 QNg
13 | Bo xit dau dai 20,5 18,6 + 1 | QN,QNg
14 | Bo xit lung go 19,5 17,6 | ++ 1 | QN,QNg
15 | Bo xit mudi 25,6 20,5 | ++ 1,2 | QN, QNg

16 |Bo xit nau 19,5 18,1 | ++ [1,2,3| QNg
17 | Bo xit nau sAm 20,8 184 | ++ |1,2,3 | QN,QNg
18 | Bb cui canh xanh 11,2 9.4 ++ | 1,2,3 | QN, QNg
19 | Cau cdu xanh 16n 13,6 9,2 + |1,2,3 | QN,QNg
20 | Cau cdu x4m nhat 9,8 7,7 ++ | 1,2,3 | QN, QNg
21 | Cau ciu trang xam 10,5 8,5 ++ | 1,2,3 | QN, QNg

22 | Mot duc than 8.5 6,7 ++ 2,3 QN
23 | Méi 14,3 112 | ++ | 1,2 |QN,QNg
24 | Rép mudi nau 252 182 | ++ | 1,2 |QN,QNg
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Chi sb Cap .
STT Tén Viét Nam Ty 1e bi hai dé, tudi Pla diéfn
hai (P%) RO pl{ﬁ iy thu mau

bién

25 | Rep sap 34,5 27,1 +++ 1,2 | QN, QNg
26 | Rép sap gid cam 13,6 11,5 ++ | 1,2,3 | QN, QNg
27 | Rép sap bong 35,6 28,5 | +++ | 1,2 | QN,QNg
28 | R¢p sap vay 30,2 25,1 |++++| 1,2 | QN, QNg
29 | Sau cubn 14 dau den 15,5 11,1 + 1 | QN, QNg
30 | Sau cudn 14 dau nau 8,5 4,8 + 1 QN, QNg
31 | Sau cudn 14 xanh nhat 13,6 8,4 + 1 QN, QNg
32 | Sau do xam khoang tréng 17,2 11,3 ++ | 1,2,3 | QN, QNg
33 | Sau do xanh 14,9 10,8 ++ | 1,2,3 | QN, QNg
34 | Sau do xanh dau 2 gai 9,8 6,3 + 1,2,3 | QN, QNg

35 | Saudo 8,6 5,1 + 1,2,3 QN
36 | Sau do xam trang 7,6 4,8 + |1,2,3 | QN,QNg
37 | Sau duc ngon 67,5 62,5 | ++++ 1 QN, QNg
38 | Sau dyc than, canh 7,2 6,4 + 1,2,3 | QN, QNg
39 | Sau duc than 7,2 6,4 + 1,2,3 | QN, QNg
40 | Sau den vach vang cham do 11,6 6,5 + [1,2,3 | QN, QNg
41 | Sau hai vo 62,7 582 | +++ | 2,3 | QN,QNg
42 | Sau xanh 16,3 11,4 ++ | 1,2,3 | QN, QNg
43 | Sau ken bo cui 11,9 8.4 + 1,2,3 | QN, QNg
44 | Sauken bo 14 10,5 7,4 + 1,2,3 | QN, QNg
45 | Sau kén hinh 6ng 7.8 59 + | 1,2,3 | QN, QNg
46 | Sau ken nhod 6,9 6,1 + 1,2,3 | QN, QNg
47 | Sau ken dai 9,5 7,2 + 1,2,3 | QN, QNg
48 | Sau rém soc vang, do 10,8 8,5 + 1,2,3 | QN, QNg
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. | Mirc i
Chi so Cap .
Ty 1€ bi do . Dia diém
STT Tén Viét Nam hai ., tuoi .
hai (P%) pho thu mau
(R(%)) . ciy
bién
49 | Sau rom 4 tim 106ng vang 12,6 7,6 + 1,2,3 | QN, QNg
Sau rom 4 tim long van N
50 S Ve 13,5 7,4 ++ | 1,2,3 QNe
nhat
51 | Sau rom khoang vang xam 7,2 5,2 + 1,2 | QN, QNg
52 | Sau rom vang vach den 10,6 6,8 + 1,2,3 | QN, QNg
53 | Sau rom 4 tam long xam 12,5 6.9 + 1,2,3 QN
54 | Sau vé bua 26,1 25,2 ++ 1,2 | QN, QNg
55 | Ve sau sing 13,2 7,4 + | 1,2,3 | QN, QNg
56 | Vo1 voi nau xam 10,6 10,2 ++ 11,2,3 QNg
57 | Xén toc duc canh, ngon 9,5 8,7 + 1,2,3 QN

Ghi chii: +: lodi it phé bién véi do bdt gap < 5%, ++: loai phé bién véi do bit
gdp tir 5-25%; +++: lodi phé bién cao véi dé bat gdp tir: 26-50%; ++++: loai
phé bién rat cao véi do bat gap > 50%; tudi cdy cap 1: tie I dén 5 nam tudi, tudi
cdy cdp 2: tir 6 dén 10 nam tuéi va tuéi cdy cdap 3 la trén 10 nam tuéi; ON:

Quang Nam, QNg.: Quang Ngdi.

Tir két qua trinh bay tai bang 4.1 cho thiy, thanh phan loai sdu hai Qué &
rimg trong tai Quang Nam va Quang Ngii ghi nhan 57 loai. O rimg trong cap tudi
1 (tir 1 dén 5 nam tudi) ghi nhan 55 loai (chiém 98,2% trén tong sd loai), rimg
trong cap tudi 2 (tir 6 dén 10 nam tudi) ghi nhan dugc 50 loi (chiém 89,2% trén
tong s6 loai) va rimg trong cap tudi 3 (rimg trén 10 ndm tudi) ghi nhan so loai it
nhat v6i 38 loai (chiém 67,8% trén tong sd loai).

Trong tong s6 1.042 c4 thé mAu sau truong thanh dugce ghi nhan gy hai
cdy Qué tai Quang Nam va Quéang Ngai dé tai da tién hanh mé ta hinh thai bén

ngoai, do dém kich thudc, mo ta mau sdc, hinh dang cac bd phan cung véi giai
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phau, md ta cdu tao, dic diém bo phan sinh duc trudng thanh dyuc dé tai da giam
dinh 963 mau dén loai va 79 mau chua duoc giam dinh dugc dén loai.
Trén co so sd liéu diéu tra, dé tai danh gia anh hudng cta cac loai siu hai dén
cay Qué trén rimg trong tai Quang Nam va Quang Ngdi thong qua céac chi tiéu bao

gém: ty 1¢ hai, mtrc do hai va tan xuét bat gap.

Tur két qua tai bang 4.1, ty 1€ hai cua cac loai sau hai dao dong tir 6,5% dén
67,5% va chi sb hai dao dong tur 4,7% dén 62,5% (nhe dén nang). Cac loai sau
hai c6 ty 1€ hai va chi s6 bi hai cao nhat bao g(‘A)m: Sau duc ngon véi P% = 67,5%
va R(%) = 62,5%, Séau hai vé vdi P% = 62,7% va R(%) = 58,2%. R¢p sap bong
v6i P% = 30,2% va R(%) = 25,1%, Rép sap voi P% = 34,5% va R(%) = 27,1%,
Rép sap bong vdi P% = 35,6 va R(%) = 28,5%.

C6 25 loai sau hai 1a loai it pho bién (+) v6i tan suat bat gap < 5%, 22 loai
sau hai 1a loai pho bién (++) véi tan suat bat gip tir 5-25%, 5 loai sau hai pho
bién cao (+++) voi tan suat bat gip 26-50% va & loai sau hai phd bién rat cao

(++++) v6i tan suat bat gap > 50%.
3.1.2. Danh muc thanh phén lodi sau hai Qué ¢ rirng trong

Thanh phan loai siu hai Qué & riung trong tai Quang Nam va Quang Ngai
xac dinh duogc 43 loai da gidm dinh duogc tén khoa hoc va 14 loai méi chi giam
dinh dugc dén giéng thudc 32 ho, 6 bo. B Canh cimg c6 12 loai thudc 6 ho
(Hinh 3.1), B Canh ntra cung c6 13 loai thudc 10 ho (Hinh 3.2 va hinh 3.3), B0
Céanh vay c6 29 loai thudc 13 ho (Hinh 3.4 va hinh 3.5) , b Canh bé‘lng, bo Bo
que va bd Canh to thu thap duoc it nhat, mdi bd ghi nhan 01 loai thudc 01 ho
(Hinh 3.6).
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Bang 3.2. Thanh phan loai sau hai Qué & rimg trong tai Quang Nam va

Quang Ngai
STT Tén khoa hgc Tén Viét Nam
I |COLEOPTERA BQ CANH CUNG
(1) | Chrysomelidae Ho Bo anh kim
1 | Lipromorpha sp. Bo canh ctiing nau dam soc
2 | Mimastra pallida (Jacoby, 1896) Bo canh cting nau nhat
3 | Aulacophora foveicollis (Lucas, 1849) Bo canh cung vang cam
4 | Aulacophora nigripennis Bo canh cing canh den nguc vang
(Motschulsky, 1857)
(2) | Cerambycidae Ho Xén toc
5 | Pyrrhidium sp. Xeén toc duc canh, ngon
(3) | Curculionidae Ho Voi voi
6 | Hypomeces squamosus (Fabricius, 1792) | Cau cau xanh 16n
7 | Episomus chinensis (Faust, 1897) Cau ciu xam nhat
8 | Myllocerus sp. CAu cau tring xam
9 | Alcidodes frenatus (Faust, 1894) Vi voi nau xam
(4) | Elateridae Ho B6 cii
10 | Campsosternus auratus (Drury, 1773) B cui canh xanh
(5) | Scarabaeidae Ho Bo hung
11 | Popillia japonica (Newman 1841) Bo canh cam anh kim
(6) | Scolytidae Ho mot dau ngan
12 | Euwallacea sp. Mot duc than
II | HEMIPTERA BOQ CANH NUA CUNG
(8) | Aleyrodidae Ho Bo phan
13 | Orchamoplatus citri (Takahashi, 1940) | Bo phan
(9) | Coreidae Ho Bo xit mép
14 | Leptocorisa acuta (Thunberg, 1783) Bo xit dai
15 | Homoeocerus sp. Bo xit nau

(10)

Miridae

Ho Bo xit mu



https://www.google.com.vn/search?bih=610&biw=1280&hl=en&q=Curculionidae&stick=H4sIAAAAAAAAAONgVuLUz9U3MDTNNs9ZxMrrXFqUXJqTmZ-XmZKYCgAlNltqHQAAAA&sa=X&ved=2ahUKEwi_z4ii-67tAhUSE6YKHeIkAqAQmxMoATAXegQIDRAD
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STT

Tén khoa hoc

Tén Viét Nam

16

Pseudodoniella chinensis (Zheng, 1992)

Bo xit nau sam

17 | Helopeltis theivora (Waterhouse, 1886) | Bo xit mudi
(11) | Scutelleridae Ho Bo xit mai
18 | Poecilocoris latus (Dallas, 1848) Bo xit canh vang hai dai den
(12) | Tingidae Ho Bo xit ludi
19 | Cochlochila conchata (Matsumura, Bo xit lung go
1913)
(13) | Aphididae Ho Rép virng
20 | Toxoptera aurantii (Boyer de Rép mudi nau
Fonscolombe, 1841)
(14) | Diaspididae Ho Rép sap vay
21 | Aulacaspis tubercularis Rép sap vay
(Newstead, 1906)
(15) | Margarodidae Ho Rép bé
22 | Icerya seychellarum (WestWood, 1855) | Rép sap bong
23 | Icerya aegyptiaca (Douglas, 1890) Rép sap
(16) | Membracidae Ho Ve siu
24 | Tricentrus sp. Ve sau sing
(17) | Pseudococcidae Ho Rép bot
25 | Planococcus citri (Rossi, 1813) Rép sap gida cam
III | ISOPTERA BO CANH BANG
(18) | Cossidae Ho Ngai duc g6
26 | Indarbela quadrinotata (Walker, 1856) | Sau duc than, canh
(19) | Termitidae Ho Méi dat
27 | Hypotermes sp. Mobi
IV | LEPIDOPTERA BO CANH VAY
(20) | Erebidae Ho Buwém dém
28 | Orvasca subnotata (Walker,1865) Sau rom soc vang, dé
29 | Orgyia postica (Walker,1855) Sau rém 4 tim 16ng vang
30 | Orgyia sp. Sau rém 4 tim long vang nhat
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STT Tén khoa hgc Tén Viét Nam
(21) | Gracillariidae Ho Sau duc 14
31 | Acrocercops sp. Sau vé bua
(22) | Geometridae Ho Sau do
32 | Hyposidra talaca (Walker, 1860) Sau do xam khoang trang
33 | Dindica sp. Sau do xanh
34 | Thalassodes falsaria (Prout, 1912) Sau do xanh dau 2 gai
35 | Biston sp. Sau do
36 | Ascotis sp. Sau do xam trang
(23) | Lasiocampidae Ho Ngai kho
37 | Trabala vishnou (Lefebvre, 1827) Sau rom khoang vang xam
(24) | Limacodidae Ho Bo net
38 | Thosea rufa (Wileman, 1915) Bo net lung soc nau xam
39 | Narosoideus sp. Bo net xanh
(25) | Lymantriidae Ho Ngai doc
40 | Calliteara horsfieldii (Saunders, 1851) Sau rém vang vach den
41 | Dasychira chekiangensis (Collenette, Sau rém 4 tim 16ng xam
1938)
(26) | Oecophoridae Ho
42 | Aetherastis grandisalba (Heppner, 2021) | Sau hai vé
(27) | Papilionidae Ho Buom phuong
43 | Chilasa clytia (Linnaeus, 1758) Sau den vach vang chim do
44 | Graphium sarpedon (Linnaeus, 1758) Sau xanh
(28) | Psychidae Ho Sau kén
45 | Clania ignobilis (Walker, 1869) Sau ken bo cui
46 | Sterrhopterix fusca (Haworth, 1809) Sau keén bo 1a
47 | Chalioides kondonis (Kondo, 1822) Sau kén hinh dng
48 | Lepidoscia sp. Sau ken nhoé
49 | Metisa sp. Sau ken dai
(29) | Sesiidae Ho Ngai canh trong
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STT Tén khoa hgc Tén Viét Nam
50 | Paranthrenella cinnamoma (Yu & Gao Sau duc than, canh
& Kallies & Arita & Wang, 2021)
(30) | Tortricidae Ho Sau cuon la
51 | Archips asiaticus (Walsingham, 1990) Sau cudn 1a dau den
52 | Archips podana (Scopoli, 1763) Sau cudn l1a dau nau
53 | Epiphyas postvittana (Walker, 1863) Sau cudn 14 xanh nhat
54 | Polylopha vietnama (Happner&Bae, Sau duc ngon
2022)
(31) | Zygaenidae Ho Ngai sui
55 | Pompelon marginata (Guerin, 1843) Bo net hong nhat vach den
V | PHASMATODEA BO BO QUE
(32) | Phasmatidae Ho Bo que
56 | Ramulus artemis (Westwood, 1859) Bo que
VI | THYSANOPTERA BOQ CANH TO
(33) | Thripidae Ho Bo tri
57 | Helionothrips lushanensis (Wang & Bo tri
Tong, 2017)

So sanh voi cac tai liéu d3 cong bd vé thanh phan sau hai cidy Qué tai
Quang Nam va Quang Ngai cua céc tac gia Lé Van Binh et al. (2023); Pham
Quang Thu et al. (2016); Tran Quang Téan (2004); Nguyén Qubc Théng (2019);
Tran Xuan Hung et al. (2021); V5 Duy Loan (2014) cho thay, 1an dau tién phat
hién sau rom 4 tim 16ng xam (Dasychira chekiangensis) gay hai tai tinh Quang
Nam va 51 loai sau hai khac tai tinh Quang Ngai. Pac biét, loai Bo tri den canh
vach trang (Helionothrips lushanensis) 1a loai méi cho khu hé con tring Viét
Nam. Triéu chung dién hinh cta loai Bo tri den canh vach tréng bao gém mat
dudi 1a xuat hién cac vét bac mau, loang 16 do con tring chich hut, 13 bi cong
queo, xoan mép, bién dang va kho chay & phan dau 1a. Trén dot non, bo tri gy
cham phat trién, chdi coi coc, d6i khi co vét tham nau li ti hodc kho dau choi.
Mtrc d6 gay hai tap trung cao vao ddu mua xuan va ddu mua mua. Thiét hai ghi

nhéan bao gdm giam tdc do sinh truong, giam dién tich 14 quang hop, ting nguy
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co nhiem nam bénh thr cap, va c6 thé lam gidm nang suat vo Qué néu khong

duogc kiém soét kip thoi.

Hinh 3.1. Céc loai sau hai thugc bd Canh cling
(1. Xén toc duc canh, ngon; 2. Bo canh cuing vang cam; 3. Bo canh ctirng canh den nguc vang;
4. Bo canh ctmg nau nhat; 5. Bo canh cting nau dam; 6. Vo voi nau xam; 7. Ciu ciu xam
nhat; 8. Cau ciu xanh 16n; 9. Cau cdu trang xam; 10. B6 cti canh xanh; 11. Bo canh cam anh
kim; 12. Mot duc than)
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Hinh 3.2. Cac loai sau hai thugc bd Canh ntra cung 1

(1. Bo phén; 2. Bo xit ndu; 3. Bo xit dau dai; 4. Bo xit mudi; 5. Bo xit ndu xam; 6. Bo xit
canh vang hai dai den; 7. Bo xit lung gd)

Hinh 3.3. Céc loai sau hai thugc bd Canh nira cing 2

(1. Rép mudi nau; 2. Rép sap vay; 3. Rép sap; 4. Rép sap bong; 5. Ve sau stmg; 6. Rép sp gia cam)
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Hinh 3.4. Cac loai sau hai thugc bd Canh vay 1

( 1. Sau duc than canh; 2. Sau rom 4 tim 16ng vang; 3. Sau rdm 4 tim long vang nhat; 4. Sau
rom sgc vang, do; 5. Sau do xam tréng; 6. Sau do; 7. Sau do xanh dau 2 gai; 8. Sau do xanh;
9. Sau do xadm khoang tréng; 10. Sau v€ bua; 11. Sau rom khoang vang xam; 12. B net xanh;
13. Bo net lung soc ndu xam; 14. Sau rom vang vach den; 15. Sau rém 4 tum 16ng xam)



Hinh 3.5. Cac loai sau hai thugc bd Canh vay 2
1. Sau hai vo; 2. Sau den vach vang chim do; 3. Sau xanh; 4. Sau kén hinh dng; 5. Sau kén bo
cli; 6. Sau kén nho; 7. Sau kén dai; 8. Sau kén bé 14; 9. Sau duc than canh; 10. Sdu cudn 14
dau den; 11. Sau cudn 14 dau nau; 12. Sau cudn 14 xanh nhat; 13. Sau duc ngon; 14. Bo net

hong nhat vach den)
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- "»J‘_ﬁ ) s
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H1nh 3 6 Bo Céanh bang; bd Bo que va bd Canh to
(1.Mbi; 2. Bo Que; 3. Bo tri den canh vach tring)
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Két qua diéu tra, phan loai cho théy bd Canh vay ghi nhan dugc ) lugng
ho va loai nhiéu nhat véi 13 ho va 29 loai, chiém ty 18 1an luot 13 39,3% va
50,8%. B Canh ntra ctrng voi 10 ho va 13 loai, chiém ty 1¢ lan luot 13 31,2% va
22,8%. B6 Canh cung voi 6 ho va 12 loai, chiém ty 1€ lan luot 1a 18,7 va 21%.
Bo Canh bﬁng, bd Bo que va bo Canh to déu ghi nhéan 1 ho va 1 loai, déu chiém
ty 1¢ 1an luot 14 3,03% va 1,75% (bang 3.3).

Bang 3.3. Ty 1é phan tram céac ho, loai sau hai phan bd trong cac bd

TT Bo S6ho | Ty 18 % | Soloai | Ty 18 %
1 | Céanh vay (Lepidoptera) 13 39,3 29 50,8
2 | Canh cung (Coleoptera) 6 18,7 12 21,0
3 | Canh ntra ciing (Hemiptera) 10 31,2 13 22,8
4 | Canh bang (Isoptera) 1 3,03 1 1,75
5 | Bo que (Phasmida) 1 3,03 1 1,75
6 | Canh to (Thysanoptera) | 3,03 1 1,75

3.1.3. Con tring chich hit la véc to ldy truyén bénh tua mwce hai cdy Qué

Tir két qua diéu tra va so sanh dic diém hinh thai cia cac loai con trung
chich hut gay hai cdy Qué, ghi nhan 12 loai con tring chich hut gay hai cdy Qué
& rumg trong tai huyén Tra Bong, tinh Quang Ngii va huyén Nam Tra My,
huyén Bic Tra My, tinh Quang Nam, bao gdm: Rép sap vay (4. tubercularis),
Rép sap (I. aegyptiaca), R¢p sap bong (I. seychellarum), Rép mudi nau (7.
aurantii), Bo tri den canh vach tring (H. lushanensis), Bo xit dau dai (L. acuta),
Bo xit mudi (H. theivora ), Bo xit nau sdm (P. chinensis ), Bo xit lung gb (C.
conchata), Bo xit canh vang chim den (C. ocellatus), Bo xit canh vang hai dai
den (P. latus ), Bo xit nau xam (Homoeocerus sp.).

Tién hanh tach chiét ADN tong s6 tir cic mau con trung va thyc hién phan
tmg PCR 106ng v6i cac cip mdi dic hiu cta phytoplasma la P1/P7-
R16F2n/R16R2. Sau phan ung PCR dau tién véi cap moi P1/P7, khong quan sat
thiy san pham PCR ctia cic mau. San pham PCR dau tién tiép tuc duoc st dung

dé 1am khuon ADN trong phan Gmg PCR 106ng véi cip mdi R16F2n/R16R2.
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Trong s6 14 mau con trung, 6 3 mau (2, 3, 4) ¢6 san pham PCR 16ng véi kich
thudc khoang 1200 bp (hinh 4.7), twong Ung vaéi cac loai: 1. Rép sap vay
(Aulacaspis tubercularis), 2. Rép sap (Icerya aegyptiaca), 3. R&p sap bong
(Icerya seychellarum); mau 1 (nudc cat) va 09 mau con trung con lai (5 - 13)
khong c6 san pham PCR 16ng. Két qua chi ra rang phytoplasma c6 mat trong 3

mau con trung va céac loai con trung nay cé kha nang 1a cac véc to lay truyén

phytoplasma ttr cdy chu bi bénh sang cay chu mai.

M1 2 3 4 5 6 7 8 9 10 11 12 13

Hinh 3.7. Két qua phan ing PCR 16ng bang cip moi P1/P7- R16F2n/R16R2 d6i
v6i cac mau con tring.
(M: DL2000 ADN marker; mau 1: D4i chting 4m (nudc cat); mau 2-13: cic mau
con trung)
Sau khi tha vao 10ng, cac ca thé ctia 03 loai con trung chich hat (Rép sap
vay, rép sap, rép sap bong) déu da tan cong vao than, cuéng 14 hodc gan 14 (hinh
3.8), tiép tuc sinh san va gy hai trén cdy con trong cic 1dng lién tuc trong thoi

gian 2 thang thi nghiém.

Hinh 3.8. Nuéi con trung trong 16ng luéi kiém tra lay truyén bénh tua muc qué



Hinh 3.9. Két qua chup anh bang k§ thuat SEM sau 2 thang: a. mAu thu tir cay bi
bénh véi vach té bao bi ton thuong va céc tiéu thé phytoplasma hinh cau; b. mau
thu tir cay khoe v6i vach té bao nguyén ven

Két qua chup anh cdy con trong 10ng nudi bang k¥ thuat SEM sau 2 thang
cho thiy tit ca cac cdy con trong 16ng nudi ¢6 con trung chich hut ¢ vach té bao
bi ton thwong va cac tiéu thé phytoplasma hinh cau (hinh 4.9a); mau thu tir cay
khoe (nhimng 16ng nudi ddi chimg) voi vach té bao nguyén ven va khong thiy su
ton tai ctia cac tiéu thé phytoplasma (hinh 4.9b). Pong thdi mot sb ciy con trong
16ng nuoi con trung bat dau xuét hién triéu chung ndi u than, cuéng 14 hoac gan
1a. Két qua nay chimg minh 3 loai rép (Rép sap vay, rép sap, rép sap bong) déu
1a véc to 13y truyén phytoplasma giy bénh tua muc hai cay Qué.

Phytoplasmas 1a mot loai sinh vat nhan so song, khong c6 vach ngan, 1a tac
nhan gay ra hon 700 bénh thuc vat, mot s6 bénh c6 tim quan trong vé kinh té va
kiém dich (Seemiiller et al., 1998). Phytoplasmas ciing nhu cac sinh vt nhan so
c6 mach khac va mot sb virus tao ra céc triéu ching bénh dic trung nhu vang 14,
bién mau, choi sé, codi coc, bién dang, tao nhiéu chdi nho (Acosta et al., 2013;
Aljanabi et al., 2001; Chaturvedi et al., 2010; Lebsky & Poghosyan, 2007; Lee
et al., 2000; Mauricio-Castillo et al., 2007). Phytoplasma 1a mét loai dich khuan
bao khong c6 vach té bao va nhan, c6 thé ton tai & nhiéu hinh dang khac nhau.

Chu trinh séng va lay truyén ctia phytoplasma duoc thong qua 3 giai doan chinh:
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Phytoplasma tir phloem thyc vat nhiém vao con trung; Phytoplasma ting sinh
trong tuyén nude bot ciia con tring; Phytoplasma phan tan tir con tring sang ciy
chu tiép theo.

Trong nghién ctru ndy da ghi nhan Rép sap bong, Rép sap vay va Rép séap la
véc to truyén phytoplasma giy bénh tua muc gay hai cdy Qué tai cac dia phuong
nay. Nghién ctru truéc day ctia VS Duy Loan (2014) vé nguyén nhan giy bénh
tua muc hai cdy Qué & Quang Ngii ciing x4c dinh do phytoplasma nhung chua
xac dinh chinh xac dugc véc to truyén bénh. Phytoplasmas giy ra cac triéu
chirng bénh dac trung nhu vang 14, bién mau, chdi sé, coi coc, bién dang, tao
nhiéu chdi nho (VS Duy Loan, 2014; Duong & Dao, 2017). Nguyén nhan 1y lan
bénh d3d duoc xac dinh do nhiéu nguyén nhan nhu bénh choi réng do
phytoplasma trén cdy San lay lan do nhan giéng vo tinh tir nguén giéng nhiém
bénh (Trinh Xuan Hoat et al., 2012). Phytoplasma c6 thé duoc lay truyén thong
qua hoat dong nhan gidng vo tinh hodc qua cac loai con trung hut nhyua cay
(Chaturvedi et al., 2010; Trinh Xuan Hoat et al., 2012). Viéc kiém tra sy lay lan
ctia phytoplasma da sir dung kinh hién vi dién tir (SEM) dé mo ta cac cdu trac
cua phytoplasma. Nghién ctru cua Trinh Xuan Hoat et al. (2012) cling sit dung
kinh hién vi dién tir (TEM) dé kiém tra su ton tai cta phytoplasma trong ciy.
Khi phytoplasma da nhiém vao cay, ching s€ c6 mdt ¢ toan bg cac bd phan cua
cay, lam cho cay bi roi loan sinh trudng, coi coc va co thé bi chét (Trinh Xuan
Hoat et al., 2012; Acosta et al., 2013).

3.1.4. Loai sdu hai chinh trén cdy Qué

Trong tong sd 57 loai sau hai dugc ghi nhan, c6 02 loai sau hai chinh do ¢
mirc d6 hai & cap ning bao gdm: (1) Sau hai vo (detherastis grandisalba) véi
P%=62,7%, R(%)=58,2%, muc d6 bat gip +++; va (2) Sau duc ngon (Polylopha
vietnama) voi P%=67,2%, R(%)=62,5%, mtc do bat gap ++++; 55 loai sau hai
con lai c6 muc do hai tur cép nhe dén trung binh. 7 loai gay hai & mac do trung
binh bao gém: loai Sau v& bua (Acrocercops sp.), Bo tii (Helionothrips sp.), Rép

mudi nau (7. aurantii), R¢p sap vay (4. tubercularis), Rép sap bong (I
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seychellarum), va Rép sap (I. aegyptiaca), Bo xit mudi (H. theivora); 48 loai
con lai déu gay hai & muc do nhe. Déng thoi, qua qua trinh diéu tra, theo ddi cho
thay 2 loai Sau duc ngon va Sau hai vo dang c6 xu hudng phat sinh lan rong
trong nhimg nim gan day, gay anh huong dang ké dén sinh truéng va phat trién
ctia cdy Qué. Do vy, dé tai xac dinh ddy 1a 02 loai gdy hai chinh & rimg trong
Qué tai tinh Quang Nam va Quang Ngi va lua chon 02 loai nay dé tiép tuc tién
hanh nhitng nghién ctu tiép theo vé dic diém sinh hoc, tap tinh giy hai, bién
dong mat do quan thé phuc vu cong tac quan 1y.

Trong nhiéu nim qua, bénh tua myc d3 giy anh hudng nghiém trong dén
nang suit va san luong Qué tai cac dia phuong cta tinh Quang Nam va Quéang
Ngdi. Triéu chimg dién hinh cta bénh 13 trén than, canh, cudng 14 va gan cay
Qué xuét hién cac u budu san sui, sau d6 moc cac tua dai hodc phat trién nhing
cum chdi bat thuong. Cudi mia mua, cac tua myuc gia s& bi kho. Trong mot sd
truong hop, ca tua myc va cum chdi moc bat thuong déu xuit hién trén cung
mot cady, tham chi trén cung mdt vi tri. Bénh c6 thé gay hai cho cay con tur 3
thang tudi va xuét hién rai rac ¢ nhiéu noi trong Qué. Cay Qué bi bénh thuong
moc c¢O1 coc, cham phat trién, néu bénh nang cay co thé chét. Cac mau
phytoplasma tir cdy bi bénh déu c6 tinh gy bénh tir trung binh dén rat manh trén
cdy Qué ¢ giai doan 1 nam tudi. Piéu kién nhiét do t°=25+2°C va d6 4m
RH=90+5% 1a 1y tudng cho su phat trién va giy bénh ctia Phytoplasma trén cay
con. Theo nghién clru ciia Zaim va Samad (1995), bénh tua muc trén cay Sam
An Do (Withania somnijkra) 13y lan rong thong qua viéc chiét ghép va cac moi
gidi truyén bénh nhu rép Myzus persicae va rép Aphis craccivora. Mot nghién
ctru di xac dinh tac nhan 1am lay lan phytoplasma gy bénh chéi rong trén bon
loai Khoai tay va co Alfalfa 1a hai loai rép Neokolla hieroglyphica va Cuerna
septentrionalis (Weintraub & Beanland, 20006).

Nhu vay, nghién ctru dd xac dinh cac loai cén tring gy hai chinh ciy Qué
tai Quang Nam va Quang Ngii bao gom: Sau duc ngon (P. vietnama) va Sau hai

vo (A. grandisalba); va 03 loai rép 1a véc to truyén bénh tua muc Qué bao gdm:
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Rép sap vay (A. tubercularis), R¢p sap (I. aegyptiaca) va Rép sap bong (I.
seychellarum). Nghién ctru nay 1an dau tién xac dinh nam loai trén 13 nhém séu
hai chinh ddi voi cdy Qué trén thé giéi. Trong pham vi hep hon, tai Viét Nam,
di di c6 nhiéu nghién ctru vé sau hai cdy Qué & cac tinh khac, nhung chua co
nghién ctru nao khang dinh rd ndm loai ndy 1a nhom gay hai cha yéu. Hién nay,
dién tich rimg trong Qué dang mé rong tai nhiéu dia phuong, dic biét 1a Quang
Nam va Quang Ngii, nhd vao loi ich kinh t& ma loai cdy nay mang lai. Do do,
trong boi canh 4m 18n toan cau duoc cho 1a mot trong nhitng nhan té thic day su
bung phat cua dich hai ciy trong thi nganh 1am nghiép va chinh quyén dia
phuong can chu trong nang cao nhén thitc cho chii rimg vé nguy co va tac dong
ciia cac loai sau hai nay. Tuy nhién, viéc can lam trudc tién 1a nghién ciru
chuyén sdu vé dic diém sinh hoc va cac bién phap quan 1y hiéu qua nham kiém
soat sy phat sinh va gay hai cua chung.
3.2. Mt s6 dic diém sinh hoc ciia 05 loai siu hai chinh ciy Qué (Sau hai vé,
Sau duc ngon, Rép sap vay, Rép sap va Rép sap bong)
3.2.1. Dic diém sinh hoc ciia loai Sau hai vé (Aetherastis grandisalba)
3.2.1.1. Bdc diém hinh thdi

Trwong thanh

Truong thanh cai than dai trung binh 10,8mm (£ 0,1mm); rau dau hinh soi
chi; méat kép mau den; sai canh trude rong trung binh 35,0mm (+ 0,2mm); sai
canh sau rong trung binh 12,2mm (+ 0,1mm); toan than phu 16ng mau tring;
riéng c6 mit trén manh lung mau xanh ngoc; gdc canh va gitta canh trude mdi
diém c6 2 vach mau xanh dwong; 2 vach nam song song v&i mép ngoai canh
trude (hinh 3.10a,b) va mdi truong thanh cai dé tir 10 dén 14 trimg.

Trudng thanh duc kich thudc nhdé hon trudng thanh cai, than dai trung binh
9,2mm (£ 0,Imm); rau dau hinh long chim; mét kép mau den; sai canh trudc
rong trung binh 24,0mm (+ 0,3mm), sai cdnh sau rong trung binh 10,Imm (+

0,Imm). Rau dau hinh 16ng chim (hinh 3.10c, d).
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Tring: Tring dai trung binh 0,82mm (£ 0,1mm); hinh bau duc; mau tring,
trén bé mat trimg c6 ranh 16i 16m (hinh 3.10¢).

Sau non: Sau non toan than c6 mau niu vang, miéng va dau c6 mau nau do
nhat dén nau do dam, phia trén dau co 2 dai mau nau vang ndi v6i nhau nhu
hinh chtr V. Than gém 13 dbt, tai vi tri chinh gilta cua mat lung c6 1 dai mau
den chay doc than tir cudi d6t thir 2 dén d6t cudi cung. Sau non gém 5 tudi, giira
cac tudi sau chi co su khac nhau vé kich thudce, cu thé:

Sau non tudi 1 dai trung binh 7,8mm (+ 0,3mm); thin c6 mau niu vang,
miéng va dau c6 mau nau do nhat (hinh34.10f).

S4u non tudi 2 dai trung binh 12,8mm (+ 0,Imm); than c6 mau niu vang,
miéng va dau c6 mau nau do nhat (hinh 3.10g).

S4u non tudi 3 dai trung binh 16,4mm (+ 0,2mm), than c¢6 mau niu vang,
miéng va dau c6 mau nau do (hinh 3.10h).

Sau non tudi 4 dai trung binh 19,7mm (+ 0,lmm), than c6 mau niu vang,
miéng va dau c6 mau nau dé6 dam (hinh 3.101).

Sau non tudi 5 dai trung binh 24,5mm (£ 0,3mm), than ¢6 mau niu vang,
miéng va dau c6 mau nau d6 dam (hinh 3.10j).

Nhéng: Nhong khi méi vao nhong c6 mau vang canh gian, lac sap vii hoa co
mau canh gian dam (Hinh 3.10k). Nhong cai dai trung binh 10,8 mm; mau vang
canh gian (hinh 3.101). Nhong duc nhé hon nhdng cai dai trung binh 9,5 mm (£
0,2mm); mau vang canh gian (hinh 3.101).
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Hinh 3.10: Pic diém hinh thai caa Sau hai vo (detherastis grandisalba)
(a,b. Trudng thanh cai; c,d. Trudng thanh duc; e. Tring; f. Sdu non tudi 1; g.
Sau non tudi 2; h. Sau non tudi 3; i. Sau non tudi 4; j. Sau non tudi 5; k. Nhong;

1. Bén trén: nhdng céi, bén dudi: nhong duc)
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3.2.1.2. Pdc diém vong doi

Két qua nudi loai Sau hai vo trong phong thi nghiém véi diéu kién nhiét d6
t°=25°C va 30°C va d6 4am RH=80% (nudi 3 dot tir nam 2019 dén nam 2021 véi
tong sd 150 mau) duoc trinh by ¢ bang 3.4.

Bang 3.4. Thoi gian phat trién cta cac pha Sau hai vo

Céc pha t°=25°C; RH=80% t°=30°C; RH=80%
phat trién Thoi gian Trung binh | Thoi gian Trung binh
(ngay) (ngay) (ngay) (ngay)
Trudng thanh 6-10 7,08(£0,55) 6-9 7,02(0,46)
Tring 18-25 | 21,48(+0,63) 17-24 | 20,41(x0,59)
Sau non 248-275 | 261,5(x0,76) | 245-269 | 259,3(x0,72)
Nhong 45-56 50,5(+0,52) 43-56 50,1(x0,51)
Téng sb 331-384 340,6 323-372 338,4

Tir két qua trén cho thdy nudi loai Sau hai vo 1a loai bién thai hoan toan,
vong doi trai qua 4 giai doan phat trién: Truéng thanh, trimg, siu non va nhong.
Khi nudi ¢ 2 diéu kién nhiét d6 khac nhau thi thoi gian phat trién cua cac pha
khéng c6 sy chénh 1éch nhau nhiéu. O nhiét d6 t°=25°C; d6 am RH=80% thi
tong thoi gian hoan thanh vong doi trung binh 13 340,6 ngdy (331-384 ngay).
Trong d6, giai doan trudng thanh binh 7,08 ngay (6-10 ngay); giai doan trimg
trung binh 21,48 ngay (18-25 ngay); giai doan sau non c6 thoi gian trung binh 1a
261,5 ngay (248-275 ngay) va giai doan nhong c6 thoi gian trung binh la 50,5
ngay (45-56 ngay). O nhiét do t°=30°C; d6 am RH=80% thi tong thoi gian hoan
thanh vong doi trung binh 1a 338,4 ngay (323-372 ngay). Trong do, giai doan
trudng thanh trung binh 7,02 ngay (6-9 ngay); giai doan trirng trung binh 20,04
ngay (17-24 ngay); giai doan sdu non c6 thoi gian trung binh 1a 259,3 ngay
(245-269 ngay) va giai doan nhong c6 thoi gian trung binh 1a 50,1 ngay (43-56
ngay).



67

3.2.1.3. Tap tinh gdy hai

Tap tinh ctia loai Sau hai vo thong qua viéc diéu tra, theo ddi dinh ky ¢ ngoai
rimg Qué két hop v6i gdy nudi trong phong thi nghiém cho thay: truéng thanh
méi vii héa thudng & gan nhong, sau 24 gid dén 36 gid s& giao phdi va dé trimg
& 16p vo cua than cay Qué, trimg khi méi dé c6 mau trang duc, khi gan no
chuyén mau nau xam. Sau non gy hai & 16p vo ngoai than cay Qué va tao noi
16p mang boc bén ngoai dé bao vé co thé. Sau non tudi 1, tudi 2, tudi 3 c6 dién
tich mang boc & vé cdy nho va dién tich nay 16n 1én theo do tudi ciia sdu. Sau
non vao nhong s& tao 16p kén day, cimg dé tranh nhimg tac dong tir bén ngoai, vi
tri nhong nhd cao 1én, nhong méi c6 mau nau nhat, sau chuyén sang mau nau
dam.

Truéng thanh cai sau khi giao phdi va dé trimg don 1é hodc tap trung ¢ than
cdy. Sau non sau khi né tir 2-5 ngay sé& bat dau gy hai ¢ 16p vo cua cdy, chiing
tao mang dén dau thi cu trd va gy hai dén do, tn cong chu yéu & than cay
khéng hai & canh. Mtc d6 va dién tich hai ¢ vo thay d6i theo ting tudi sau. Su
non tudi 1 va tudi 2 c¢6 16p mang bao vé mong chu yéu 1a cac soi to do sdu tiét ra
va mun vo cdy, & tudi nay chiing gy hai v6i dién tich it va thuong chi an 16p vo
ngoai cua cdy véi do sdu tir 0,3-0,6mm (hinh 3.11a). Tir tudi 3 dén tudi 5, sau
non an ca vao phan thit vé véi do sau tir 1,2-5mm, lic nay chung giy hai trén
dién tich 16n hon va c6 16p mang bao vé day chi yéu 1a phin, mun vo ciy va to
dugc tiét ra (hinh 3.11b)

Sau non dn ¢ vo khong theo mot hinh thai nhat dinh, khi xuét hién véi mat do
16n thi chung hai tir gbc dén ngon cdy (hinh 3.11c). Tai Quang Nam va Quang
Ngii, két qua diéu tra ghi nhan véi ty 18 tir 20-35% nhiing cdy Qué sau bi sau
hai v6 tan cong khi boc 16p mang thi phan vo ciy bi niit theo chiéu doc cua than
cdy, do sau cta vét nat tir 2,3-3,6mm. Nguyén nhan c6 thé 13 do diéu kién thoi
tiét tai ving ndy chiu anh huéng cta ning ndng nhiéu.

Ngay sau khi né, sdu non di chuyén mot quang ngin trén bé mit than cay dé

tim vi tri thich hop, thuong 1a cac khe nit hodic ving vé non dé xam nhap. Sau
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d6, ching tién hanh duc xuyén vao 16p vo ngoai va bat dau an pha mo song phia
trong, hinh thanh dudng duc dang ngoan ngoco hodc khe ranh nong. Trong subt
qua trinh phat trién, siu non chu yéu di chuyén trong pham vi hep bén dudi 16p
vo, theo huong doc than hodc quanh than tuy thudc cau tric mé cay va nguén
dinh dudng tai chd. Viéc di chuyén dién ra cham va chu yéu phuc vu cho muc
dich md rong ving an pha. Pic diém nay khién viéc phat hién sém siu non gip
nhiéu kho khan, dong thoi 1am ting tinh nguy hiém vi gdy ton thuong kéo dai va

kho kiém soat trén cay chu.

Hinh 3.11. Pic diém gay hai caa Sau hai vo (detherastis grandisalba)

(a. Sau hai vo o tudi 1, 2; b. Sau hai v6 & tudi 3 dén tudi 5; c. rung tréng qué
bi sau hai vo gay hai)

3.2.1.4. Bién dong mat do qucin thé

Tir két qua thu thap cho thay, trong thoi gian theo ddi 1 nam thi mat do sau
non trung binh cua loai Sau hai vo thu dugc tai 4 huyén tinh Quang Nam & céc
thang co su bién dong tuong ddi rd rét. Mat do ghi nhan nhiéu nhit & cac thang
4,5, 6 véi sd luong ca thé trung binh dat 7,2; 12,6 va 14,6 con/cady. Cac thang
con lai Sau hai vo xuét hién véi mat do thép chi dao dong tur 2,5 dén 4,2 con/cay
(hinh 3.12). Vi vy c6 thé cin clr vao két qua danh gia bién dong mat do quan

thé nay dé phuc vu cong tac diéu tra va trién khai cac bién phap phong trr.
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Thai gian (thang.nam)
Hinh 3.12. Bién dong mat d6 quan thé Sau hai vo (detherastis grandisalba)
3.2.2. Pic diém sinh hoc ciia loai Séu duc ngon (Polylopha vietnama)
3.2.2.1. Ddc diém hinh thai

Truwéng thanh: Canh truéc c6 mau nau, 1/3 chan canh mau nau sam, 1/3
giita canh mau trang kem, 1/3 phia ngoai canh 16m ddém nau, rau dau hinh soi
chi dai 2,5 - 3,0mm. Mat trén canh c6 mau nau den, mat dudi cé mau nau xam,
bung gom 8 dbt. Trudng thanh duc va cai khong cé sy khac nhau vé hinh thai,
chi khac nhau vé kich thudce, con cai c6 kich thude co thé 16n hon con duc.
Truong thanh duc c6 sai canh dai 9,1 - 9,4mm. Trudng thanh cai c¢6 sai canh dai
10,0 - 12,6mm (hinh 3.13a).

Trimg: C6 dang ban cau, hinh elip gan tron, mau tring, chiéu dai 0,48 -
0,54mm, rong 0,41 - 0,46mm. Phan vé cung, co ciu tric nhu céc hinh luc giac
xép chong 1én nhau (hinh 3.13b).

Sau non: C6 chiéu dai tir 0,56 - 10,18mm, rong tr 0,24 - 1,72mm. Than gém
12 @6t c6 3 doi chan nguc va 4 d6i chan bung. Co thé c6 mau tring nhat dén
xam nau hodc niu do, phia trén manh lung c6 chAm mau den nhat nam theo 2
hang ngang (hang trén 4 cham, hang dudi 2 chim). Sau non bao goém 3 tudi,
gilra cac tudi sdu non c6 su khac biét vé mau sic va kich thude (hinh 3.13c, d, 1),

cu thé:
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Sau non tudi 1: Khi méi nd co thé ¢c6 mau xanh nhat, than co long thua mau
trang sau mau sic co thé chuyén dan sang mau tring nhat, ddu hinh ban cau mau
den. Co thé c6 chiéu dai 0,56 - 5,74mm, rong 0,24 - 1,04mm (hinh 3.13c).

Sau non tudi 2: C6 mau xam vang dén xam nau, than c6 16ng thua mau trang
moc dai rac; phan dau, phia trén manh lung nguc (d6t than thir nhat) va ddt than
cubi c6 mau den, chiéu dai co thé 5,22 - 8,46mm, rong 1,08 - 1,34mm (hinh
3.13d).

Sau non tudi 3: C6 mau niu xam dén nau do, chiéu dai co thé 8,26 -
10,18mm, rong 1,24 - 1,72mm (hinh 3.13e).

Nhong: Nhong tran, c6 mau vang nau dén mau xam den. Nhong cai chiéu
dai 5,56 - 6,06mm, rong 1,62 - 1,98mm. Nhong duc co chiéu dai 4,86 - 5,62mm,
rong 1,28 - 1,62mm (hinh 3.13f).

o ISR EREEEE AN



71

Hinh 3.13. Pic diém hinh thai Sau duc ngon (Polylopha vietnama)

(a. truong thanh: trai: truong thanh duc, phai: truong thanh cai); b. trimg; c. sau
non tudi 1; d. siu non tudi 2; e. siu non tudi 3; f. nhong (trén: nhong duc, dudi:
nhong cai).

3.2.2.2. Bdc diém vong doi

Két qua nudi loai Sau dyuc ngon trong phong thi nghiém véi diéu kién nhiét
d6 t°=25°C va 30°C; 6 am RH=80% (nu6i 3 dot tir nim 2019 dén nam 2021 voi
tong sd 150 mau) duoc trinh by ¢ bang 3.5.

Bang 3.5. Thoi gian phat trién cta cac pha Sau duc ngon

: t°=25°C; RH=80% t°=30°C; RH=80%
Pha phat . - - -
trién Thoi gian Trung binh | Thoi gian Trung binh
(ngay) (ngay) (ngay) (ngay)
Truong thanh 6-11 7,56 (£0,55) 6-10 7,22 (£0,53)
Tring 4-6 4,89 (£0,49) 4-5 4,16 (£0,45)
Sau non 11-15 12,74 (£1,26) 10-15 11,68 (£1,21)
Nhong 5-8 6,04 (+£0,84) 5-7 5,82 (£0,72)
Tong sd 26-36 30,54 (£3,81) 25-35 29,14 (£3,32)

Ttr két qua trén cho thiy Sau duc ngon 1a loai bién thai hoan toan, vong doi
trai qua 4 giai doan phat trién: truong thanh, tring, siu non va nhong. Khi nudi
& 2 diéu kién nhiét do khac nhau thi thoi gian phat trién cua cac pha khong co su
chénh 1éch nhau nhiéu. O nhiét d t°=25°C va d6 am RH=80% thi tong thoi gian
hoan thanh vong doi trung binh 1a 30,54 ngay (26-36 ngay). Trong do, giai doan
trudng thanh binh 7,56 ngay (6-11 ngay); giai doan tring trung binh 4,89 ngay
(4-6 ngay); giai doan sau non c6 thoi gian trung binh 1a 12,74 ngay (11-15 ngay)
va giai doan nhong co thoi gian trung binh 13 6,04 ngay (5-8 ngay). O diéu kién
nhiét d6 t°=30°C; RH=80% thi tong thoi gian hoan thanh vong doi trung binh 13
29,14 ngay (25-35 ngay). Trong do, giai doan trudng thanh binh 7,22 ngay (6-10
ngay); giai doan trimg trung binh 4,16 ngay (4-5 ngay); giai doan sdu non co
thoi gian trung binh 1a 11,68 ngay (10-15 ngay) va giai doan nhong c6 thoi gian
trung binh 1a 5,82 ngay (5-7 ngay).
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3.2.2.3. Tap tinh gdy hai

Téap tinh cua loai Sau duc ngon thong qua viéc diéu tra, theo ddi dinh ky o
ngoai rimg Qué két hop véi giy nudi trong phong thi nghiém cho thy: Trudng
thanh sau khi vii hoa 24 gio s& bat dau giao phdi va dé trang, trimg dugc dé don
1é va rai rac & mat trén hodc mat dudi 14, mdi 14 co sb lugng trimg tur 3 dén 35
qua. Ching thudng hoat dong vao ban ngay, trong khoang tir 8 gio sang dén 3
gid chiéu nhung manh nhat 13 khoang 8-9h sang. O thdi diém ngudn thirc an doi
dao, mot ca thé truong thanh cai thuong dé tir 15 dén 27 qua tring nhung khi
nguodn thac an it thi sé luong tring giam di déang ké dao dong tir 9 dén 13
trimg/ca thé trudong thanh cai. Truong thanh duc rit man cam véi anh sang dén,
v6i khoang cach tir 100-200m ching van nhan biét dugc va bay toi. Do vdy, day
1a phuong thitc phong trir truong thanh rat hiéu qua ddi véi loai sau hai nay.

Giai doan tién nhdng, siu non c6 xu hudng thu ngan co thé lai. Nhong ban
dau c6 mau vang canh gian, dén giai doan chuin bi vii hoa chuyén sang mau den
nhat.

Sau non tudi 1 sau khi né 1 dén 2 giod sé di chuyén dén khu vuc ngon non
hoac 14 non cay, cin tao vét thuong trén bé mit sau d6 duc dan vao bén trong.
Sang tudi 2, 3 sdu non c6 stc an manh hon va di chuyén tir phia ngon xudng
dudi dén vi tri cach ngon tur 10 - 15cm. Cubi tudi 3, siu non tao 1 buéng nhong
c6 chiéu dai 6,2 - 8,2mm, rong 3,0 - 4,4mm dé chuan bi cho qua trinh vao
nhong. Sau khi bi gy hai vao ngon non khoang 3 - 6 ngay, ngon bét dau c6 hién
tugng bi héo (hinh 3.14a), sau khoang 8 - 12 ngay phan ngon va cac 14 xung
quanh bi kho va chét (hinh 3.14b). Nhiing cay Qué bi Sau duc ngon tan cong,
sinh truong kém, coi coc, hau nhu khéng ting truéng nhiéu vé chiéu cao do

ngon chinh bi chét va ndy thém nhiéu choi méi.



Hinh 3.14. Pic diém gay hai cua loai Sau duc ngon (Polylopha vietnama)
(a. cdy Qué bi sau duc ngon sau 5 ngay, b. cay Qué bi sau duc ngon
sau 10 -12 ngay)

3.2.2.4. Bién déng mdt do quan thé

Tir két qua thu thap cho thdy, trong thoi gian theo ddi 1 nim thi mat do
trung binh sau non cua loai Sau duc ngon tai 04 huyén tinh Quang Nam & cac
thang c6 su bién dong tuong ddi ro rét. Mat do ghi nhan nhiéu nhit ¢ 2 thoi
diém 1a céc thang 3, 4, 9 va 10 voi $6 lugng ca thé trung binh dat tur 5,4-7,8
con/cdy. O cac thang ndy 13 thoi diém cay ra nhiéu chdi non nén thuong bi Sau
duc ngon tan cong. Cac thang con lai Sau duc ngon xuét hién v&i mat do thép
chi dao dong tir 1,2-3,3 con/cdy (hinh 3.15). Vi vay c6 thé can ct vao két qua
danh gia bién dong mat d6 quan thé nay dé phuc vu cong tac diéu tra va trién

khai cac bién phap phong trur.
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Hinh 3.15. Bién dong mat d6 quan thé Sau duc ngon (Polylopha vietnama)

3.2.3. Pic diém sinh hoc ciia loai Rép sdp vy (Aulacaspis tubercularis)
3.2.3.1. Ddc diém hinh thdi

Trimg Rép sap vay co6 hinh bau duc, mau niu d6 dén d6 hong, trong va lang
bong, dugc bao phu boi 16p sap con cai, dai 0,2mm (Hinh 3.16a)

Au tring Rép sap vay co 3 tudi, khi méi né cé hinh bau duc, co thé mau
hdéng dam, khong co 16p sap. Sau d6 du trung c6 16p sap day t6i da 1,0mm, ¢ 3
duong doc kha 1 mau tring xam, & phia dau nho ra mau vang hoic nau. Lép
sap phat trién theo tudi (Hinh 3.16b,c1,c2)

Nhong va trudng thanh duc R¢p sdp vay cd mau vang nhat, dai khoang 0,5
mm (Hinh 3.16d,e).

Trudng thanh cai Rép sap vay co hinh oval dén gan tron dai khoang 1,0 mm,
dugc che pha boi 16p sap dai khoang 2,2mm. Trudng thanh cai luc dau mau
vang nhat sau chuyén mau hong dé hodc niu d6. Trudng thanh duc c6 chiéu dai
than khoang 0,5 cm, mau vang cam, co thé trong, hinh bau duc. Rau dau hinh
soi chi co6 9 ddt, c6 nhiéu 16ng nho. Canh mau trang xam, che phil toan than

(hinh 3.16f,g).
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Hinh 3.16. Dic diém hinh thai loai Rép sap vay (Aulacaspis tubercularis)

(a: trimg; b,c1,c2: Au trung tudi 1,2,3; d, e: nhong va trudng thanh duc; g, f: truong
thanh cai)
3.2.3.2. Tap tinh gdy hai
Au tring duc Rép sap vay thudng tap trung thanh timg nhom, au trung cai
song rai rac. Sau khi vii héa dugc vai ngdy, Rép sap vay duc tiét to va hinh
thanh 16p sap mau tréng, dang thon dai, c6 ba ranh doc 16 rét, con cai c6 16p sap
bao phu hinh oval dén gan tron. Con dyc c6 giai doan nhong. Truéng thanh duc

va Au tring méi né c6 thé di chuyén (hinh 3.17).



Hinh 3.17. Pic diém gy hai cua loai Rép sap vay (Aulacaspis tubercularis)
(a, b: 14 bi r¢p sép vay gay hai; c, d: than cay bi rép sap vay gay hai)

3.2.3.3. Bién dong mat do quc”in thé

Tir két qua diéu tra vé& bién dong mat do quan thé loai Rép sap vay trong
thoi gian 1 ndm cho thidy mét dé quan thé trung binh & cac thang tai 04 huyén
thude tinh Quang Nam c6 sy khac nhau ro rét. Mat do quﬁn thé loai Rép sap vay
ghi nhan nhiéu nhat & cac thang 4, 5, 6, 7 vdi s lugng cé thé trung binh tir 287-
362 con/cdy (cao nhat & thang 5 véi sb luong dat 362 con/cdy). Cac thang con
lai Rép sap vay xuat hién véi mat do thip voi sé lugng trung binh dao dong tir
67-116 con/cay (hinh 3.18). Vi vy c6 thé cin ctr vao két qua nay dé phuc vu

cong tac diéu tra va trién khai cac bién phap phong trir.
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Hinh 3.18. Bién dong mat do quan thé loai Rép sap vay (Aulacaspis tubercularis)

3.2.4. Dic diém sinh hoc ciia loai Rép sdp (Icerya aegyptiaca)
3.2.4.1. Ddc diém hinh thdi

Tring Rép sap hinh bau duc, mau vang cam, dai 0,67mm, rong 0,34mm
(Hinh 3.19a).

Au trung Rép sap c6 3 tudi, khi méi nd c¢6 hinh bau duc, co thé mau vang
cam, mit mau den, chan va rAu mau nau dam. Rau dau c6 6 dbt, ddt cudi phinh
to va dai. Xung quanh co thé c6 nhiéu 16ng. Cudi tudi 1, co thé c¢6 nhiéu chét sap
mau trang nhung chua pha déu. Au tring tudi 2 c6 16p sap trang day, nho cao
theo chiéu doc co thé, cudi bung c6 hai chdm sap nhd cao. Ria co thé c¢6 21 tua
sap voi 10 doi xép dbi dién hai bén co thé va 1 cai & cubi bung. Céc tua sap rat
phat trién, dic biét 1a 3 doi phia dau. Ria co thé c6 16ng ctng rai rac. Au tring
tudi 2 c6 mat, chan va rdu mau den. Rau c6 9 dot. Mat lung cta co thé phua 16p
sap day, bung c6 mau cam. Tua sap phat trién dai va manh (Hinh 3.19b,c,d)

Truong thanh cai Rép sap c6 hinh bau duc, dai 5,56 mm, rong 3,58 mm. Khi
con cai co thi trimg c6 thé dai téi 7 mm. Mat, rAu dau va chan mau den. Rau dau
c6 11 dbt. Co thé mau cam phit 16p sap diy mau tring, giita lung c6 day sap nhod

cao chia thanh cac ranh thanh nhitng khdi sap. Xung quanh mit lung chat sap
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dinh lai v6i nhau tao thanh nhiing hat rat r3, 2 khbi sap & phan cudi bung kéo dai
ra. Cac tua sap rat phat trién, phinh to ¢ gdc va nhon dan vé phia cubi (hinh

3.19¢,f). Chua ghi nhén sy hién dién cua truong thanh duc.
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Hinh 3.19. Dic diém hinh thai loai Rép sap (Icerva aegyptiaca)
(a: trung; b,c,d: 4u trung tudi 1,2, 3: ¢, f: truong thanh)

3.2.4.2. Tap tinh gay hai

Rép sap dung voi dé hat chat dinh dudng cua ciy, deo bam xung quanh than,
canh. Nhitng ciy bi rép sap thuong c6 ndm mudi den do rép sap tiét chat mat
ngot, ddy 1a diéu kién thuan loi cho cic loai nAm phat trién. Ngoai ra chat mat
ngot do rép sap tiét ra thu hut cac loai kién, noi ndo c6 rép sap thudng cé nhiéu
kién, kién co tac dung cong sinh va giit vai trd con triung trung gian giup di
chuyén rép sap 1ay lan tir cdy ndy sang cdy khac. Rép sap it di chuyén, ching chi
di chuyén khi méi no hodc vira 16t xac xong. Do d6 kién va gié 1a tac nhan gop
phan dén sy 1ay lan cta rép sap, dic biét 1a du trang tudi 1 lac moi nd co thé

manh va nhe (hinh 3.20).
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Hinh 3.20. Dic diém gay hai cta loai Rép sap (Icerya aegyptiaca)

3.2.4.3. Bién dong mat do qucfn thé

Tir két qua diéu tra vé bién dong mat d6 quan thé loai Rép sap trong thoi
gian 1 nam cho thdy mat do quan thé trung binh tai 04 huyén tai tinh Quang
Nam & cac thang c6 su khac nhau ro rét. Mat do quﬁn thé loai Rép sap ghi nhan
nhiéu nhat & cac thang 6, 7 v6i sb luong ca thé trung binh dat 63 va 71 con/cay.
Céc thang con lai Rép sap xuét hién véi mat do thép, sb lugng trung binh dao
dong tir 24 dén 43 con/cdy (hinh 3.21). Vi véy c6 thé cin cr vao két qua nay dé

phuc vu cong tac diéu tra va trién khai cac bién phap phong trir.
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Hinh 3.21. Bién dong mat d6 quan thé loai Rép sap (Icerya aegyptiaca)
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3.2.5. Dic diém sinh hoc ciia loai Rép sdp bong (Icerya seychellarum)
3.2.5.1. Ddc diém hinh thdi

Triang Ré¢p sap bong c¢d hinh bau duc, mau vang cam, dai 0,8 mm, rong 0,4
mm (Hinh 3.22a).

Au tring Rép sap bong khi méi né ¢o hinh bau duc, co thé mau vang cam,
mat mau den, chan va rdu mau nau ¢am. Xung quanh co thé c6 nhiéu 16ng. Au
tring c¢6 3 tudi (Hinh 3.22b,c,d). Cudi tudi 1, co thé c6 nhiéu chit sap mau tring
nhung chua phu déu. Au trung tudi 2 c6 16p sap tring day, nhd cao theo chiéu
doc co thé, cudi bung c6 hai chidm sap nhd cao. Cac tua sap rat phat trién, dic
biét 1a 3 doi phia dau. Ria co thé c6 1ong cing rai rac. Au triung tudi 2 ¢6 mat,
chan va rdu mau den. Mit lung cua co thé phua 16p sap day, bung c6 mau cam.
Tua sap phat trién dai va manh.

Trudéng thanh cai Rép sap bong ¢ hinh bau dyc, dai 7-10mm, rong 4-6mm.
Con cai c6 tui tring c6 thé dai t6i 15mm. MAt, chan mau den, rau dau c6 11 dbt.
Co thé mau cam phu 16p sap day mau tréng, gifra lung c6 day sap nhod cao chia
thanh cac ranh. Nhiing soi 10ng dai, mém moc ra tir co thé (hinh 3.22f). Chua

ghi nhan sy hi¢én dién cua trudng thanh duc.
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Hinh 3.22. Pac diém hinh thai loai Rép sap bong (Icerya seychellarum)

(a: trimg; b, ¢, d: Au trung tudi 1,2, 3; ¢, f: trudng thanh)
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3.2.5.2. Tap tinh gay hai

Trudéng thanh cai Rép sap bong co thé duoc tim thay trén canh hodc than
cay. Con cai ¢6 ca co quan sinh duc duc va cai (Iudng tinh) va co thé tao ra con
cai vo tinh thong qua qua trinh sinh san. Au tring mé&i nd gay hai chii yéu phan
gan 1, sang tudi 2, tudi 3 chiing di chuyén gy hai phan ngon, canh va than cay.
Rép sap bong thuong tiét chat mat ngot nén thu hat cac loai kién, noi ndo c6 rép
sap thuong c6 nhiéu kién, kién c6 tac dung cong sinh va giir vai trd con tring
trung gian gitp di chuyén rép sap bong ldy lan tir cAy ndy sang cdy khéac. Kién
va gi6 1a tac nhan gop phan dén su lay lan ctia rép sap bong, dic biét 13 4u tring

tudi 1 lac mdi né co thé manh va nhe (hinh 3.23a,b,c,d).
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Hinh 3.23. Dic diém gay hai loai Ré&p sap bong (Icerya seychellarum)
(a, b, c. Rép sdp bong trén canh Que; d. R¢p sap bong trén 14 Que)

3.2.5.3. Bién dong mdt @6 qudn thé
Tir két qua diéu tra vé bién dong mat do quan thé loai Rép sap bong trong
thoi gian 1 nam (tir thang 1 dén thang 12 nam 2021) cho thdy mat do quan thé

thé trung binh tai 4 huyén thudc tinh Quang Nam & céc thang c6 su khac nhau 15
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rét. Mat d6 quan thé loai Rép sap bong ghi nhan nhiéu nhat ¢ cac thang 6 va
thang 7 véi sd luong ca thé trung binh dat 1an luot 84 va 110 con/cay. Cac thang
con lai Rép sap bong xuét hién v&i mat do thép, ) lugng trung binh dao dong tur
31 dén 42 con/cay (hinh 3.24). Vi vay c6 thé can clr vao két qua nay dé phuc vu

cong tac diéu tra va trién khai cac bién phap phong tru.

120,0

—
>
«0
2 100,0
| =
o
(&)
~—
o 800
=
«Q
Ko
Q .
@ 60,0
o
“Q
oo
) 40,0
\©
Qo
(el
T 200
o)
«(0
=
0,0
ad ad ad ad ad ad A ad A DN ad ad
N7 A DN DR NN NN Y
N ‘\// _\.‘/ N / &7 A’ %/ \\-/ \\\/ .\\/ \_\//

Thoi gian diéu tra (thang.nam)

Hinh 3.24. Bién dong mat d6 quan thé loai Rép sap bong (Icerva seychellarum)
Mic du di c6 nhiéu nghién ctru vé thanh phan sau hai trén cdy Qué, ca & Viét
Nam va trén thé gidi, nhung s6 lugng cong bd vé dic diém sinh hoc cua cac loai
sau hai ndy van con han ché. Piéu nay dan dén su thiéu hyt ngudn thong tin
tham khao cho cic nha khoa hoc, nha quan 1y va nguoi trong rimg trong viéc
xay dyung cac bién phap quan 1y dich hai hiéu qua. Két qua nghién ctru nay da bo
sung nhitng dit liéu quan trong vé nam loai sau hai chinh trén cay Qué tai Quang
Nam va Quang Ngii — mot trong nhirg ving nguyén liéu trong Qué 16n & Viét
Nam. Cu thé, nghién ctru da lam 10 céc dac diém sinh hoc nhu hinh thai, tap tinh
gay hai, su bién dong mat do quﬁn thé va muac do gay hai cua tung loai. Nhirng

két qua nay khong chi cung cip co s& khoa hoc dang tin cdy cho cac co quan
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quan 1y nha nudc, doanh nghiép va ho trong Qué tai Quang Nam, Quang Ngai
ma con ¢ gia tri tham khao cho cac dia phwong khac dang gip phai cac d6i
tuong siu hai twong tu, gop phan nang cao hiéu qua trong cong tac quan 1y dich
hai trén cay Qué.
3.3. Két qua nghién ciru cic bién phap phong trir 05 loai sau hai chinh ciy
Qué (Sau hai vé, Sau duc ngon, Rép sap vay, Rép sap va Rép sap bong)
3.3.1. Két qua nghién citu cdc bién phdp phong triv loai Sdu hai vé
(Aetherastis grandisalba)
3.3.1.1. Bién phap thu cong

Phong trir Sau hai vé Qué ¢ rimg trong tai huyén Nam Tra My, tinh Quang
Nam bang bién phép thu cong, gdm: Peo ging tay vudt doc than cdy dén mirc co
thé, thu bat va giét trimg, sau non va nhong (CT1); Sir dung choi xé quét 1én toan
bo than cdy, thu bat va giét trimg, sau non va nhong (CT2); va dbi chimg khong
tac dong (CT3). Phong trir Sau hai vo tir thang 4 dén thang 9 nam 2021 bang
bién phap thu cong vi day la thoi diém giai doan sau non gay hai voi mat do cao.
Két qua duoc trinh bay tai bang 3.6.

Bang 3.6. Hiéu quéa phong trir Sau hai vo 6 rimg trong bang bién phap thil cong

Sau 15 ngay Hiéu qua
Cong thirc | Trwéce khi phong trir
phong truwr phong trur (%)

thi nghiém
P% R(%) P% R(%) Er%
CTl1 43,4° 38,2° 12,2 10,5° 73,7
CT2 52,0 47,6 10,1¢ 9,2¢ 76,8
CT3 46,4 38,1° 35,6° 27,82 -
Pvalue <0,001 <0,001 <0,001 | <0,001 -

Ghi chii: P%: Ty 1é bi hai; R(%): chi s6 hai; Ege,: Hiéu qud phong trir theo chi so
hai. Trong pham vi cung cot doc, gia tri mang chit cai khdac nhau chi su khac

nhau cé y nghia thong ké, véi dé tin cdy a=0,05.
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Két qua nghién ciru cho thiy, trude khi ap dung cac bién phéap thi cong dé
phong trir sau hai vo, ty 1¢ cay bi hai P% dao dong tir 43,4% dén 52,0%, trong
khi chi s hai R(%) tir 38,1% dén 47,6%. Tuy nhién, sau 10 ngay ap dung cic
bién phap thu cong khac nhau (CT1, CT2), ty 1& cdy bi hai P% giam dang ké, chi
con tir 10,1% dén 12,2%, va chi sé hai R(%) giam xudng chi con tir 9,2% dén
10,5%, trong d6 CT1 ¢6 hi¢u qua hon so vdi CT2 do ¢co thé quét, loai bo duoc
tring, sdu non va nhong trén toan bo than. O cong thirc ddi chimg (CT3), mirc do
suy giam khong dang ké, vai P% con 35,6% va R(%) 1a 27,8% (bang 4.6).

Trong 03 cong thuc thi nghiém, ciac bi¢n phap thu cong (CT1, CT2) cho
thay hiéu qua phong trir Sdu hai vo cao hon dang ké so véi d6i ching khong tac
dong (CT3). Pic biét, phuong phap sir dung choi xé quét 1én than cay dé thu bat
trimg, sau non va nhong (CT2) mang lai hiéu qua cao hon so v41 phuong phéap
deo gang tay vudt than cdy dé thu bat sau hai (CT1). Cu thé, hiéu qua phong trir
cua CT2 dat 76,8%, trong khi CT1 dat 73,7% (bang 4.6).

Do d6, bién phap thu cong duge khuyén nghi ap dung dé phong trir sau hai
v6 Qué trong rimg trong, dic biét trong giai doan bi hai nhe dén trung binh.
Trong cac bién phap thu céng, phuong phéap st dung chdi xé quét 1én than cay
dé thu bat trimg, siu non va nhong nén dugc wu tién vi hiéu qua cao nhat.
3.3.1.2. Bién phap lam sinh

Phong trir Sau hai vo hai Qué ¢ rung trong tai huyén Nam Tra My, tinh
Quang Nam bang bién phap 1am sinh gdm: phat don thuc bi (day leo va co dai)
(CT1); Phat don thyc bi (day leo va cé dai), cit tia canh va chit bo cay c01 coc
(CT2); Phat don thuc bi (day leo va c6 dai), cat tia canh, chit cay coi coc va bon
phan NPK Pau Trau (16:16:8) 200g/cdy (CT3); Phat don thuc bi (day leo va cod
dai), cat tia canh, chit cdy coi coc va bon phan vi sinh Song Gianh 500g/cay
(CT4) va d6i chung khong tac dong (CT5). Phong trir Sau hai vo tir thang 4 dén
thang 9 nam 2021 bang bién phap 1am sinh vi ddy 1a thoi diém giai doan sau non

gay hai véi mat 6 cao. Két qua dugc trinh bay tai bang 3.7.
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Bang 3.7. Hiéu qua phong trir Sau hai vé & rimg trong bang bién phéap 1am sinh

Truwdce khi phong | Sau 2 thang phong Hiéu lue
Cong thire
trur trur phong trur (%)
thi nghiém
P% R(%) P% R(%) Ere
CTl1 22,2° 18,2° 14,0° 9,8 74,2
CT2 21,8% 17,6° 13,5° 9,3b¢ 75,6
CT3 20,5¢ 15,2¢ 12,0¢ 8,54 79,0
CT4 23,5¢ 19,72 13,5° 8,7¢ 76,7
CT5 21,1¢ 17,9° 39,5¢ 35,2¢ -
Pvalue <0,001 <0,001 <0,001 <0,001 -

Ghi chu: P%: Ty I¢ bi hai; R(%): chi $6 hai; Epo,: Hiéu qua phong trur theo chi s6
hai. Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy khac
nhau cé y nghia thong ké, véi dé tin cdy a=0,05.

Két qua nghién ctru cho thay, trude khi 4p dung cac bién phap 1am sinh dé
phong trir Sau hai vo, ty 1¢ cay bi hai P% dao dong tur 20,5% dén 30,5%, trong
khi chi s6 hai R(%) tir 15,2% dén 19,7%. Tuy nhién, sau 02 thang 4p dung cac
bién phép lam sinh khac nhau (CT1, CT2, CT3, CT4), ty 1€ cay bi hai P% giam
dang keé, chi con tir 12,0% dén 14,0%, va chi s6 hai R(%) giam xubng chi con tir
8,5% dén 9,8%. Trong khi d6, & cong thirc d6i ching (CT3), hai chi tiéu nay co
xu hudng gia tang, voi P% tang tu 21,1% 1én 39,5% va R(%) tang ttr 17,9% 1én
35,2% (bang 4.7).

Trong 05 cong thirc thi nghiém, cac bién phép 1am sinh (CT1, CT2, CT3,
CT4) cho thay hiéu qua phong trir Sdu hai vo cao hon dang ké so voi d6i ching
khong tac dong (CTS). Pac biét, phuong phap phat don thuc bi (day leo va cé
dai), cat tia canh, chat cay coO1 coc va bon phan NPK Pau Trau (16:16:8)
200g/cay (CT3) mang lai hi€u qué cao hon so v&i cac phuong phap con lai nhu:
phat don thuc bi (day leo va cé dai) (CT1); Phat don thyc bi (day leo va co dai),
cit tia canh va chit bo cdy coi coc (CT2); va Phat don thuc bi (day leo va co

dai), cit tia canh, chit ciy coi coc va bén phan vi sinh Song Gianh 500g/cay
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(CT4). Cuy thé, hiéu qua phong trir cia CT3 dat 79,0%, trong khi CT4, CT2 va
CT1 lan luot tir cao dén thap dat 76,7%, 75,6% va 74,2% (bang 4.7).

Do d6, bién phap 1am sinh dugc khuyén nghi 4p dung dé phong trir sau hai
vO Qué & rung tréng, dac biét trong giai doan bi hai nhe dén trung binh. Trong
cac bién phap 1am sinh, phuwong phap phat don thyc bi (ddy leo va co dai), cét tia
canh, chit cay coi coc va bon phan NPK Pau Trau (16:16:8) 200g/cay nén duoc
rru tién vi hiéu qua cao nhat.
3.3.1.3. Bién phap vat Iy

Trudng thanh Sau hai vo trén cay Qué duoc biy vao giira thang 7 tai huyén
Nam Tra My, tinh Quang Nam bang bay dén voi 3 mau sac khac nhau gom: dén
compact 4nh sang trang 20w (CT1), dén tia UV 20w (CT2) va dén compact anh
sang do 20w (CT3) vi day 14 thoi diém truong thanh cia xuét hién véi mat do
cao nhat. SO luong truong thanh Sau hai vo thu duoc ¢ mdi loai bay trong 1 dém
duoc thé hién tai bang 3.8.

Bang 3.8. Hiéu qua thu bt trudng thanh Sau hai vo ¢ ring trong bang by dén

Cong thirc thi nghiém So lwong truéng thanh (con/1 dém)
CT1: Pén compact anh sang tring 4,77°+1,3
CT2: bén tia UV 13,14°+2.22
CT3: bBén compact anh sang dé 1,77°¢1,26
Pvalue <0,001

Ghi chu: Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy
khéc nhau cé y nghia thong ké, véi do tin cdy a=0,05.

Két qua nghién ctru cho thay, hiéu qua thu bat sdu truéng thanh cua Sau hai
vo khi st dung b?ly dén c6 mau sic khac nhau (CT1, CT2, CT3) c6 su khac biét
rd rét (P < 0,001). Trong d6, bay dén tia UV 20W (CT2) dat hiéu qua cao nhat,
thu duoc trung binh 13,14 con/dém. Biy dén compact 4nh sang trang (CT1) c6
hiéu qua thip hon, véi 4,77 con/dém. Trong khi d6, bay dén compact anh sang
d6 (CT3) thu duoc s lugng sau truong thanh it nhat, chi 1,77 con/dém (bang 4.8).

Do d6, dé tai chon va khuyén cdo nén str dung bay dén tia UV 20w dé bay

truong thanh Sau hai vo dé lam giam s6 luong truong thanh cai dé trimg, giam
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mat d sau lra tiép theo va dung dén nay du doan thoi ky xuat hién cia trudng
thanh. Pay 13 bién phap than thién véi moi trudng, khong tén nhiu nhan cong
va ap dung khi ty 18 bi hai tir nhe dén trung binh.

3.3.1.4. Bién phap sinh hoc

& Két qua xac dinh hiéu luc thudc sinh hoc & trong phong thi nghiém

Thi nghi¢ém duogc thuc hién dé danh gid hiéu qua cua 06 loai thudc bao vé
thuc vat sinh hoc trong phong trir Sau hai vé trong diéu kién phong thi nghiém.
MGi loai thudc dugc pha thanh dung dich va phun 1én cac 16ng luéi chira 30 ca
thé sau non tudi 2, dd tao mang trén than cay Qué tuoi 10 nam tudi. Thoi gian
thuc hién vao thang 3 nam 2021.

Cac loai thudc sinh hoc duge thu nghiém, bao gém: CT1: Beauveria
bassiana (Muskardin 10WP), CT2: Metarhizium anisopliae var. anisopliae
(Metavina 10DP), CT3: Bacillus thuringiensis var.kurstaki (Delfin WG 32 BIU),
CT4: Bacillus thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus
103 PIB (Bitadin WP), CT5: Abamectin (Abatimec 3.6EC), CT6: Azadirachtin
(Bio Azadi 0.3SL) va CT7: Pbi ching chi phun nudce sach.

Sau khi phun 1, 3, 5, 7 va 9 ngay, sb liéu theo doi & phong thi nghiém duoc
thu thap va hiéu lyc cua tung loai thudc duoc tinh theo cong thuc Abbott. Két
qua nghién ctru dugc trinh bay trong & bang 3.9.

Bang 3.9. Hiéu luc cac loai thude sinh hoc ddi voi Sau hai vo trong phong thi nghiém

Cong thuc Hiéu luc phong trir (E%)
thi nghiém | 1 ngay 3 ngay 5 ngay 7 ngay 9 ngay
CTl1 0,09 4,4¢ 7,8¢ 10,0° 25,94
CT2 0,04 3,3f 6,7° 12,3¢ 24,1¢
CT3 6,7¢ 24.4° 36,7° 48.,9¢ 46,7°
CT4 7,8 28,4% 50,0? 71,5° 79,5°
CT5 18,52 25,9° 48,3 62,9° 79,5°
CTé6 0,0¢ 6,74 15,64 32,24 70,5°
bC 0,0¢ 0,08 0,0f 0,02 0,0f
Pvalue <0,001 <0,001 <0,001 <0,001 <0,001

Ghi chu: Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy
khdc nhau co y nghia thong ke, voi do tin cdy a=0,05.
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Két qua nghién ctru cho thdy, hiéu lyc phong trir Sau hai vo cta 06 loai
thudc bao vé thuc vét sinh hoc ting dan theo thoi gian phun. Sau 9 ngay phun,
hiéu lyc phong trir Sau hai vé cé su khéac bi¢t rd rang gitra cac cong thirc thi
nghi¢m (P < 0,001), trong do thudc bao vé thuc vat sinh hoc ¢6 chira vi khuan
ky sinh Bacillus thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus
108 PIB (Bitadin WP) va ché phim sinh hoc c6 chtra hoat chit Abamectin
(Abatimec 3.6EC) c6 hiéu luc phong trur cao nhét dbi voi Sau hai vo, déu dat 1a
79,5% (bang 4.9)

Do vay, dé tai stir dung thudc bao vé thuc vat sinh hoc c6 chira vi khuan ky
sinh Bacillus thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus 10®
PIB (Bitadin WP) va ché pham sinh hoc c6 chira hoat chdt Abamectin
(Abatimec 3.6EC) dé phun thir nghiém phong trir Sdu hai vo & rimg trong Qué.

% Két qua xac dinh hiéu luc thuoc bao vé thuc vat sinh hoc & ngoai hién trudng

Thi nghiém danh gia hiéu qua cua thudc bao vé thue vat sinh hoc co chira
vi khuan ky sinh Bacillus thuringiensis var. kurstaki 16.000 TU/mg + Granulosis
virus 10® PIB (Bitadin WP) va ché pham sinh hoc c6 chira hoat chdt Abamectin
(Abatimec 3.6EC) dé phong trir Sau hai vo Qué & ring trong tai huyén Nam Tra
My, tinh Quang Nam, vao thang 4 nam 2021 vi day 1a thoi diém sau non xuat hién
vol mat do cao. Cac cong thic thi nghiém duogc thuc hién, bao gém: CTI:
Abamectin (Abatimec 3.6EC); CT2: Abamectin (Abatimec 3.6EC) + ph4a mang
boc sdu non hai vo Qué (CT2); CT3: Bacillus thuringiensis var. kurstaki 16.000
IU/mg + Granulosis virus 108 PIB (Bitadin WP)); CT4: Bacillus thuringiensis
var. kurstaki 16.000 IU/mg + Granulosis virus 10® PIB (Bitadin WP)) + pha
mang boc sau non hai vo Qué bang chdi xé va CT5: Pbi chung chi phun nudéc 13

(hinh 3.25).



Hinh 3.25. Phun thubc bao vé thyc vat sinh hoc phong trir Sau hai vo & rimg
trong tai Nam Tra My, Quang Nam
Sau khi phun 1, 3, 5, 7 va 9 ngay, s6 liéu theo ddi & rimg trong Qué duogc thu
thap va hiéu luc cua tung loai thudc bao vé thuc vat sinh hoc dugc tinh theo
cong thire Henderson - Tilton. Két qua nghién ciru duge trinh bay trong & bang
3.10.

Bang 3.10. Hi¢u luc cac loai thudc bao vé thuc vét sinh hoc dbi véi Sau hai vo &

rimg trong
Cong thire Hiéu luc phong trir (E%)
thi nghiém 1 ngay 3 ngay S ngay 7 ngay 9 ngay
CTl1 0,0¢ 6,2¢ 12,44 13,54 13,54
CT2 13,8% 27,52 44,7 62,0° 75,0°
CT3 0,0¢ 13,2° 14,6° 15,6° 16,0°
CT4 13,52 28,07 35,5 57,6° 72,5
bC 1,4° 1,34 1,7¢ 2,1¢ 0,9¢
Pvalue <0,001 <0,001 <0,001 <0,001 <0,001

Ghi chu: Trong pham vi cung cot doc, gid tri mang chit cdi khac nhau chi sy

khéc nhau ¢6 ¥ nghia thong ké, véi do tin cdy a=0,05.
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Két qua nghién ctru cho thay hiéu luc phong trir Sau hai v6 cta thudec bao
v¢€ thuc vat sinh hoc c6 chura Bacillus thuringiensis var. kurstaki 16.000 IU/mg +
Granulosis virus 108 PIB (Bitadin WP) va ché pham sinh hoc Abamectin
(Abatimec 3.6EC) ¢ rimg trong Qué c6 xu huéng ting dan theo thoi gian. Sau 9
ngay, hi¢u qua phong trir c6 sy khac biét ro rét gitra cac cong thure thi nghiém (P
< 0,001). Trong d6, phuong phap két hop phun ché pham sinh hoc co chira
Abamectin va pha 16p mang boc ciia sdu non bang chdi xé (CT2) dat hiéu qua
phong trir cao nhat, véi ty 16 tiéu diét 75,0% (bang 4.10).

Nguoc lai, cac cong thurc chi phun Abamectin ma khong pha mang boc sau
non (CT3) cho hiéu qua phong trir thap, chi dat 13,5%. Diéu nay cho thay, viéc
pha mang bao vé cua siu non bang chdi xé 1a yéu té quan trong gitip nang cao
hi¢u qua cua thudc bao vé thuc vat sinh hoc trong kiém soat Sau hai vo Qué.

Hiéu qua phong trir Sau hai vo thap co thé 1a do céc loai thudc bao vé thuc
vat sinh hoc khong tiép xuc truc tiép véi co thé siu non. Nguyén nhan chinh 1a
tap tinh sinh séng cua sau non bén trong 16p mang ludi, khién thudc kho tham
thau va tiéu diét sdu hiéu qua. Vi vay, trudc khi ap dung bién phap phong tri,
can c6 tac dong lam pha v& 16p mang nay dé thude tiép xuc truc tiép véi Sau hai
voO, tir d6 nang cao hi€u qua phong trur.

Dua trén két qua nghién ctru, dé tai khuyén cdo wu tién st dung ché pham
sinh hoc ¢6 chira hoat chit Abamectin két hop véi bién phap pha 16p mang boc
ctia sau non bang choi xé dé phong trir Sau hai vo hiéu qua ¢ rimg trong Qué.
3.3.1.5. Bién phap hoa hoc

% K&t qua xic dinh hiéu luc cua cic hoat chit héa hoc & trong phong thi

Thi nghiém duogc thuc hién dé danh gia hiéu qua cua 10 hoat chat hoa hoc
trong phong trir Sdu hai vo trong diéu kién phong thi nghiém. Mdi hoat chat
dugc pha thanh dung dich va phun 1én cac 10ng luéi chira 30 ca thé sdu non tudi
2, da tao mang trén than cay Qué twoi 10 nam tudi. Thoi gian thyc hién vao

thang 3 nam 2021.
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Cac hoat chat héa hoc duoc thir nghiém, bao gém: CT1: Acetamiprid
(Domosphi 10SP), CT2: Alpha-cypermethrin (Altach SEC), CT3: Imidacloprid
(Yamida 10WP), CT4: Beta-cypermethrin (Daphatox 35 EC), CT5: Etofenprox
(Trebon 10EC), CT6: Carbosulfan (Marshal 200SC), CT7: Bifenthrin (Talstar
25EC), CT8: Buprofezin (Apolo 25WP), CT9: Cartap (Ga noi 95SP), CT10:
Chlorfluazuron (Atabron SEC) va CT11: Péi chimg chi phun nudc sach.

Sau khi phun 12, 24, 36 va 48 gio, s6 liéu theo ddi & phong thi nghiém duoc
thu thap va hiéu lyc ctia tirng hoat chit dugce tinh theo cong thirc Abbott. Két
qua nghién ctru dugc trinh bay trong ¢ bang 3.11.

Bang 3.11. Hiéu lyc cta cac hoat chat hoa hoc ddi vdi Sau hai vo trong phong

thi nghiém
Cong thirc thi Hiéu lwe phong trir (E%)
nghiém 12 gio 24 gio 36 gio 48 gio
CT1 72,28 87,8° 92,2¢ 98,9°
CT2 71,98 79,7¢ 92,2¢ 98,8°
CT3 84,32 94,42 98,9° 98,8°
CT4 82,1 85,44 89,91 95,54
CT5 80,94 89,7° 93,14 98,9°
CTé6 80,0° 86,7¢ 92,2¢ 97,8°
CT7 78,21 89,6° 98,9° 100,0?
CT8 80,94 87,7° 95,5¢ 97,8°
CT9 82,7° 89,6° 100,0? -
CT10 81,8 87,7° 100,0? -
bC 0,0h 0,5 1,1# 1,2¢
Pvalue <0,001 <0,001 <0,001 <0,001

Ghi chu: Pham vi cung cot doc, gia tri mang chit cai khac nhau chi sy khac

nhau cé y nghia thong ké, véi dé tin cdy a=0,05.

Két qua nghién ctru cho théy, hi¢éu luc phong trir Sau hai vé cua 10 hoat

chat hoa hoc co xu hudng ting dan theo thoi gian. Sau 36 gid phun, hoat chat
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hoa hoc Cartap (Ga noi 95SP) va Chlorfluazuron (Atabron SEC) c6 hi¢u luc
phong trir Sau hai vo cao nhat, déu dat 100% (bang 4.11).

Do vay, dé tai chon 2 hoat chat hoa hoc, bao gém Cartap (Ga noi 95SP) va
Chlorfluazuron (Atabron 5EC) dé phun thtr nghiém phong trir Sau hai vo & rimg
trong Qué.

«» Két qua xac dinh hiéu luc céc hoat chat hoa hoc & ngoai hién trudng

Thi nghiém danh gia hiéu qua cta cac hoat chat hoa hoc, bao gdm Cartap
(Ga ndi 95SP) va Chlorfluazuron (Atabron 5EC) dé phong trir Sdu hai vo & rimg
trong Qué tai tai huyén Nam Tra My, tinh Quang Nam, vao thang 4 ndm 2021, vi
day 1a thoi diém siu non xuat hién v6i mat do cao. Cac cong thirc thi nghiém duoc
thyc hién, bao gdbm: CT1: Cartap (Ga noi 95SP), CT2: Cartap (Ga noi 95SP) +
pha mang boc sau non hai vo Qué, CT3: Chlorfluazuron (Atabron 5EC), CT4:
Chlorfluazuron (Atabron SEC) + phd mang boc sau non hai vo Qué bang chéi xé

va CT5: Déi chimg chi phun nudc 13.

Hinh 3.26. Phun hoat chit hoa hoc trong phong trir Sdu hai vo Qué & rimg trong
tai Nam Tra My, Quang Nam
Sau khi phun 1, 3 va 5 ngay, so liéu theo ddi & rimg trong Qué duoc thu

thap va hiéu luc cua tung hoat chit hoa hoc duoc tinh theo cong thuc Henderson



- Tilton. Két qua nghién ctru duoc trinh bay trong & bang 3.12.
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Bang 3.12. Hi¢u luc cac hoat chit hoa hoc ddi voi Sau hai vo & rung tré)ng

Cong thirc thi Hiéu luwc phong trir (E%)
nghiém 1 ngay 3 ngay 5 ngay
CTl1 0,0° 6,24 12,4¢
CT2 13,82 27,5° 82,4°
CT3 0,0¢ 13,2¢ 14,6°
CT4 13,5° 28,0% 75,5°
Pvalue <0,001 <0,001 <0,001

Ghi chu: Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy

khéc nhau c6 ¥ nghia thong ké, véi do tin cdy a=0,05.

Két qua nghién ctu cho théy hiéu luc phong trir Sdu hai vé cia 2 hoat chat
hoa hoc, bao gébm: Cartap (Ga ndi 95SP) va Chlorfluazuron (Atabron SEC) &
rimg trong Qué c6 xu hudng tang dan theo thoi gian. Sau 5 ngdy, hiéu qua phong
trir c6 sy khac biét rd rét giira cac hoat chat hoa hoc (P < 0,001). Trong do,
phuong phap két hop phun hoat chat hoa hoc Cartap (Ga noi 95SP) va pha 16p
mang boc cua siu non bang chdi xé dat hiéu qua phong trir cao nhat, voi ty 18
ticu diét 82,4%. Nguoc lai, khi chi phun Cartap (CT1) ma khong tién hanh loai
b6 16p mang boc sau non hai vo Qué, hiéu qua phong trir giam dang ké, chi dat
12,4%. Piéu nay khang dinh rang pha 16p mang bao vé ciia sau non 1a mot budc
quan trong gitip ning cao hiéu qua cua bién phap hoa hoc trong kiém soat Sau hai
vo Qué.

Hiéu qua phong trir Sau hai vo thap co thé 1a do cac hoat chat hoa hoc
khong tiép xtic truc tiép v6i co thé sdu non. Nguyén nhan chinh 13 tap tinh sinh
song clia sdu non bén trong 16p mang ludi, khién thudc khé tham thau va tiéu
diét sau hiéu qua. Vi vay, trudc khi 4p dung bién phap phong trir, cin c6 tac
dong 1am pha v& 16p mang nay dé hoat chat hoa hoc tiép xuc truc tiép vdi Sau

hai vd, tir d6 nang cao hi€u qua phong trr.
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Duya trén két qua nghién ctru, dé tai khuyén cdo uu tién sir dung hoat chat
hoa hoc Cartap (Ga noi 95SP) két hop voi bién phap pha 16p mang boc cia sau
non bang chdi xé dé phong trir Sau hai vo hiéu qua & rimg trong Qué.
3.3.2. Két qua nghién civu cdc bién phdp phong triv loai Sau duc ngon
3.3.2.1. Bién phap lam sinh

Phong trir Sau dyuc ngon Qué & ring trong tai huyén Nam Tra My, tinh
Quang Nam bang bién phap 14m sinh gdm: phat don thuc bi (day leo va co dai)
(CT1); Phat don thuc bi (day leo va co dai), cat tia canh va chit bo cay coi coc
(CT2); Phat don thuc bi (day leo va c6 dai), cit tia canh, chat cay coi coc va bon
phan NPK Pau Trau (16:16:8) 200g/cay (CT3); Phat don thuc bi (day leo va co
dai), cét tia canh, chit cay coi coc va bén phan vi sinh Song Gianh 500g/cay
(CT4) va ddi chung khong tac dong (CT5). Phong trir Sau duc ngon tir thang 3
dén thang 5 nam 2021 bang bién phap 1am sinh vi day la thoi diém giai doan sau
non giy hai véi mat do cao do cdy moc nhiéu chdi va ngon non. Két qua duogc
trinh bay tai bang 3.13.
Bang 3.13. Hiéu qua phong trir Sdu duc ngon & rimg trong bang bién phap 1am sinh

Contt,_.i1 :huc Truwée khi phong trir Sau 2 thtil‘lll’g phong phl(:)lllfguti-l{rco/o

nghiém P% R(%) P% R(%) Erv
CT1 22,0° 17,5¢ 16,2° 11,4° 55,2
CT2 21,8° 16,8° 15,9° 10,8¢ 55,6
CT3 24,3¢% 19,2° 13,5°¢ 11,5° 58,9
CT4 23,8% 18,7¢ 13,1°¢ 10,7¢ 59,1
CT5 23.4° 20.4° 48,2¢ 46,3% -
Pvalue 0,0262 <0,001 <0,001 <0,001 -

Ghi chii: P%: Ty 1é bi hai; R: chi s6 hai; Ege;: Hiéu qud phong triv theo chi so
hai. Trong pham vi cung cot doc, gid tri mang chir cdi khdc nhau chi sy khac
nhau cé y nghia thong ké, véi dé tin cdy a=0,05.

Két qua nghién ctru cho thiy, trude khi 4p dung cac bién phap 1am sinh dé
phong trir Sau duc ngon, ty 1& cdy bi hai P% dao dong tir 22,0% dén 24,3%,
trong khi chi s hai R(%) tir 16,8% dén 20,4%. Tuy nhién, sau 2 thang ap dung
cac bién phap 1am sinh khac nhau (CT1, CT2, CT3, CT4), ty I¢ cay bi hai P%
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giam dang ké, chi con tir 13,1% dén 16,2%, va chi sd hai R(%) giam xubng chi
con tir 10,7% dén 11,4%. Trong khi d6, & cong thire dbi chimg (CT3), hai chi
ti€u nay lai c6 xu hudng gia tang, voi P% tang tir 23,4% 1én 48,2% va R(%) tang
tr 20,4% 1én 46,3% (bang 4.13).

Trong 05 cong thirc thi nghiém, cac bién phéap 1am sinh (CT1, CT2, CT3,
CT4) cho thay hiéu qua phong trir Sdu duc ngon cao hon dang ké so voi ddi
ching khong tac dong (CTS). Dac biét, phuong phap phat don thyc bi (day leo
va c¢b dai), cit tia canh, chit cdy coi coc va bon phan vi sinh Song Gianh
500g/cay (CT4) mang lai hi€u qua cao hon so vdi cac phuong phap con lai. Hi¢u
qua phong trir ctia CT4 dat 59,1%, trong khi CT3, CT2 va CT1 lan luot tir cao
dén thap dat 58,9%, 55,6% va 55,2% (bang 4.13).

Do d6, bién phéap 1am sinh dugc khuyén nghi ap dung dé phong trir Sau duc
ngon Qué trong rung tréng, dac biét trong giai doan bi hai nhe dén trung binh.
Trong cac bi¢én phap lam sinh, phuong phap phat don thyc bi (day leo va cé dai),
cit tia canh, chit cdy coi coc va bon phan vi sinh Song Gianh 500g/ciy nén
dugc uu tién vi hi€u qua cao nhat.
3.3.2.2. Bién phap vat ly

Trudng thanh Sau duc ngon Qué duoc by vao giita thang 4 tai huyén Nam
Tra My, tinh Quang Nam bing biy dén voi 3 mau sic khac nhau gdm: dén
compact 4nh sang trang 20w (CT1), dén tia UV 20w (CT2) va dén compact anh
sang do 20w (CT3) vi day 1a thoi diém sdu trudng thanh xuét hién véi mat do
cao. SH luong trudng thanh Sau duc ngon thu dugce & mdi loai b?ly trong 1 dém
duoc thé hién tai bang 3.14.

Bang 3.14. Hiéu qua thu bt truong thanh Sau duc ngon & rimg trong bang bay dén

Cong thirc thi nghiém S6 lwong truéng thanh (con/dém)
CT1: Pén compact 4anh sang tring 12,79°+2,72
CT2: Bén tia UV 56,3%+3.95
CT3: Ben compact anh sang dé 8,48°€2,27
Pvalue <0,001

Ghi chu: Trong pham vi cang cot doc, gia tri mang chit cdi khac nhau chi sy
khac nhau co y nghia thong ke, voi do tin cdy o=0,05.
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Két qua nghién ciru cho thiy, hiéu qua thu bat sau truéng thanh cua Sau
duc ngon khi str dung bay dén c6 mau sdc khac nhau (CT1, CT2, CT3) c6 su
khéc biét rd rét (P < 0,001). Trong d6, by dén tia UV 20W (CT2) dat hiéu qua
cao nhat, thu dugc trung binh 56,3 con/dém. Biy dén compact 4nh sang trang
(CT1) c6 hiéu qua thap hon, v6i 12,79 con/dém. Trong khi d6, bay dén compact
anh sang do (CT3) thu duoc sb luong sau trudng thanh it nhat, chi 8,48 con/dém
(bang 4.14).

Vi vay, dé tai chon va khuyén cdo nén sir dung bay dén tia UV 20w dé bay
truong thanh Sau duc ngon dé 1am giam sb luong trudng thanh cai dé tring,
giam mat do sau lua tiép theo va dung dén nay du doan thoi ky xuat hién cua
truong thanh. Pay 1a bién phap than thién v6i moi trudng, khong ton nhiéu nhan
cong va ap dung khi bi hai nhe dén trung binh.
3.3.2.3. Bién phap sinh hoc

% Két qua xac dinh hiéu luc thudc bao vé thuc vat sinh hoc & trong phong thi

nghiém
Thi nghi¢m str dung 6 loai thudc bao vé thuc vat sinh hoc dé phong tror Sau
duc ngon va 1 doi chiing dé thu nghiém, moi cong thuc dugc phun Ién 3 léng
ludi, mdi 1ong c6 30 ca thé sau non dang duc trong ngon non Qué. Thoi gian
thyc hién vao thang 4 nam 2021.

Cac loai thudc bao vé thyc vat sinh hoc duge thir nghiém, bao gom: CT1:
Beauveria bassiana (Muskardin 10WP), CT2: Metarhizium anisopliae var.
anisopliae (Metavina 10DP), CT3: Bacillus thuringiensis var.kurstaki (Delfin
WG 32 BIU), CT4: Bacillus thuringiensis var. kurstaki 16.000
IU/mg + Granulosis virus 10% PIB (Bitadin WP), CT5: Abamectin (Abatimec
3.6EC), CT6: Azadirachtin (Bio Azadi 0.3SL) va CT7: Péi chimg chi phun
nudc sach.

Sau khi phun 1, 3, 5, 7 va 9 ngay, sb liéu theo doi & phong thi nghiém duoc
thu thap va hi€u luc cua tung loai thudc duoc tinh theo cong thic Abbott. Két

qua nghién ctru dugc trinh bay trong ¢ bang 3.15.
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Bang 3.15. Hi¢u luc cac loai thudc bao vé thuc vat sinh hoc dbi véi Sau duc

ngon trong phong thi nghiém

Cong thire Hiéu luc phong trir (E%)
thi nghiém | 1 ngay 3 ngay 5 ngay 7 ngay 9 ngay
CT1 8,2° 31,6* 55,12 74,7% 82,1°
CT2 0,8° 4,7 7,3° 22,6° 37,8°
CT3 0,1° 25,1¢ 35,9* 45,4¢ 56,7¢
CT4 14,92 27,4 49,6* 64,6° 72,2°
CT5 1,3 5.4¢ 9,2 9,25¢ 22,7
CTo6 0,0f 6,24 13,2° 30,64 41,34
bC 0,0f 1,18 0,7° 0,9¢ 0,82
Pvalue <0,001 <0,001 <0,001 <0,001 <0,001

Ghi chu: E%: hiéu lyc phong tru. Trong pham vi cung cot doc, gid tri mang
chiv cdi khdc nhau chi sy khdc nhau c6 ¥ nghia thong ké, véi do tin cdy

a=0,05.

Két qua nghién ctru cho thiy, hiéu luc phong trir Sdu duc ngon caa 06 loai
thudc bao vé thuc vat sinh hoc ting dan theo thoi gian phun. Sau 9 ngay phun,
hiéu lyc phong trir Sdu duc ngon co6 su khac biét 1o rang gitta 06 cong thuc thi
nghiém (P < 0,001), trong do thudc bao vé thuc vat sinh hoc ¢6 chtra nAm ky
sinh Beauveria bassiana (Muskardin 10WP) va vi khuan ky sinh Bacillus
thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus 10® PIB (Bitadin
WP) ¢6 hiéu luc phong trir cao nhét d6i v6i Sau duc ngon, tuong tmg 1a 82,1%
va 72,2% (bang 4.15).

Do vay, dé tai st dung thudc bao vé thuc vat sinh hoc ¢6 chtra nAm ky sinh
Beauveria bassiana (Muskardin 10WP) va vi khuan ky sinh Bacillus
thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus 10® PIB (Bitadin
WP) dé phun thr nghiém phong trir Sdu duc ngon & rimg trong Qué.
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«» Két qua xac dinh hiéu luc thuoc bao vé thuc vat sinh hoc & ngoai hién truong

Thi nghiém dénh gia hiéu qua cta thudc bao vé thyuc vat sinh hoc ¢o chira
nam ky sinh Beauveria bassiana (Muskardin 10WP) va vi khuin ky sinh
Bacillus thuringiensis var. kurstaki 16.000 IU/mg + Granulosis virus 10° PIB
(Bitadin WP) dbi véi Sau duc ngon & rimg trong Qué tai huyén Nam Tra My, tinh
Quang Nam vao thang 4 nam 2021, vi day 1a thoi diém sau non cua Sau duc ngon
xuat hién vdi mat do cao. Thuc hién phun véi 2 cong thiuc: CT1: Beauveria
bassiana (Muskardin 10WP); CT2: Bacillus thuringiensis var. kurstaki 16.000
[U/mg + Granulosis virus 108 PIB (Bitadin WP). CT3: Ddi chimg chi phun nudc
13. Mdi cong thirc dugce phun trén 6 tidu chuén riéng biét c6 dién tich 1.000m? va

duogc 1ap lai 3 1an (hinh 3.27).
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Hinh 3.27. Phun thudc bao vé thuc vat sinh hoc phong trtr Sau duc ngon & rung
trong tai Nam Tra My, Quang Nam
Sau khi phun 1, 3, 5, 7 va 9 ngay, sé liéu theo ddi & rimg trong Qué duoc thu
thap va hiéu lyc cua tung loai thudc bao vé thuc vat sinh hoc duoc tinh theo
cong thirc Henderson - Tilton. Két qua nghién ctru duge trinh bay trong & bang

3.16.
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Bang 3.16. Hi¢u luc cac loai thudc bao vé thuc vat sinh hoc dbi véi Sau duc

ngon & rung trong

Cong thire Hiéu lwe phong trir (E%)
thi nghiém | 1 ngay 3 ngay S ngay 7 ngay 9 ngay
CTl1 8,2° 16,5° 36,2° 60,1° 72,4
CT2 13,5% 28,07 47,4% 62,9 79,8?
bC 0,0¢ 0,0¢ 0,0¢ 0,0¢ 0,0¢
Pvalue <0,001 <0,001 <0,001 <0,001 <0,001

Ghi chu: E%: hiéu luc phong tru. Trong pham vi cung cot doc, gid tri mang chir
cdi khdc nhau chi sw khdc nhau c¢é y nghia thong ké, véi dé tin cdy a=0,05.

Két qua nghién ctru cho thiy hiéu luyc phong trir Sau duc ngon cua thude
bao vé thuc vat sinh hoc ¢ chtra nam ky sinh Beauveria bassiana (Muskardin
10WP) va vi khuan ky sinh Bacillus thuringiensis var. kurstaki 16.000
IU/mg + Granulosis virus 10® PIB (Bitadin WP) ¢ rimg trong Qué c6 xu hudng
tang dan theo thoi gian. Sau 9 ngay, hiéu qua phong trir c6 sy khac biét rd rét
gilra cac cong thirc thi nghiém (P < 0,001). Trong do, viéc phun thudc bao vé
thuc vat sinh hoc ¢6 vi khuan ky sinh Bacillus thuringiensis var. kurstaki 16.000
IU/mg + Granulosis virus 108 PIB dat hi€u qua cao hon so v&i thudc bao vé
thuc vat sinh hoc ¢6 nidm ky sinh Beauveria bassiana, v&1 hiéu qua phong tru
1an luot 1 79,8% va 72,4% (bang 4.16).

Dua trén két qua nghién ciru, dé tai khuyén cao wu tién stir dung thude bao
vé thuc vat sinh hoc ¢6 chta vi khuan ky sinh Bacillus thuringiensis var.
kurstaki 16.000 IU/mg + Granulosis virus 10® PIB (Bitadin WP) dé phong trir
Sau duc ngon hiéu qua & rimng trong Qué.
3.3.2.4. Bién phap hoa hoc

% K&t qua xac dinh hiéu luc cic hoat chat hda hoc & trong phong thi nehiém

Str dung 10 hoat chit hoa hoc dé phong trir cho Sau duc ngon va 1 ddi
chtng & phong thi nghiém, mdi cong thitc duge phun 1én 3 16ng ludi, mdi 1ong
c6 30 ca thé sau non dang duc trong ngon non Qué. Thoi gian thuc hién vao

thang 4 nam 2021.
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Cac hoat chat héa hoc duoc thir nghiém, bao gém: CT1: Acetamiprid
(Domosphi 10SP), CT2: Alpha-cypermethrin (Altach SEC), CT3: Imidacloprid
(Yamida 10WP), CT4: Beta-cypermethrin (Daphatox 35 EC), CT5: Etofenprox
(Trebon 10EC), CT6: Carbosulfan (Marshal 200SC), CT7: Bifenthrin (Talstar
25EC), CT8: Buprofezin (Apolo 25WP), CT9: Cartap (Ga noi 95SP), CT10:
Chlorfluazuron (Atabron SEC) va CT11: Péi chimg chi phun nudc sach.

Sau khi phun 12, 24, 36 va 48 gio, s6 liéu theo ddi & phong thi nghiém duoc
thu thap va hi¢u luc ctia tung hoat chit hoa hoc theo cong thirc Abbott. Két qua
nghién ctru dugc trinh bay trong ¢ bang 3.17.

Bang 3.17. Hiéu luc cac hoat chat hoc hoc dbi voi Sau duc ngon trong phong

thi nghiém

Cong thire Hiéu luc phong trir (E%)
thi nghiém 12 gio 24 gio 36 gio 48 gio
CT1 73,11 86,58 91,3f 98,7°
CT2 72,41 80,3 91,7¢ 98,5
CT3 85,2% 93,7* 98,4° 98,6
CT4 81,5¢ 86,1" 90,4¢ 95,1¢
CT5 79,84¢ 88,24 93,8° 98,3¢
CT6 82,7° 88,4 100,0? -
CT7 79,3¢ 88,9° 97,6¢ 99,5?
CT8 80,4 86,9¢ 94,24 97,34
CT9 83,4 88,6° 100,0? -
CT10 79,6 % 87,4¢ 91,9¢ 97,14
bC 0,08 0,2! 0,0" 0,3f
Pvalue <0,001 <0,001 <0,001 <0,001

Ghi chu: Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy
khéc nhau c6 Y nghia thong ké, véi do tin cdy a=0,05.

Két qua nghién ctu cho théy, hiéu luc phong trir Sdu duc ngon cua 10 hoat
chat hoa hoc ¢6 xu hudng ting dan theo thoi gian. Sau 36 gid phun, hoat chat
hoa hoc Carbosulfan (Marshal 200SC) va Cartap (Ga noi 95SP) c6 hiéu luc
phong trir Sdu duc ngon cao nhét, déu dat 100% (bang 4.17).
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Do vay, dé tai chon 2 hoat chit hoéa hoc, bao gém Carbosulfan (Marshal
200SC) va Cartap (Ga nodi 95SP) dé phun thir nghiém phong trir Sdu duc ngon &
rimg trong Qué.

% Két qua xac dinh hiéu luc hoat chit hoa hoc & ngoai hién trudng

Két quad thr nghi€ém da xéac dinh hiéu luc cua hoat chét hoa hoc d6i véi Sau
duc ngon ¢ rung tréng dugc thyc hién tai huyén Nam Tra My, tinh Quang Nam,
thuc hién vao thang 4 nam 2021, vi day la thoi diém siu non xuét hién véi mat do
cao. Thyc hién phun véi 2 cong thic: CT1: Carbosulfan (Marshal 200SC); CT2:
Cartap (Ga noi 95SP); CT3: Déi chimg (phun nudc 13). Mdi cong thic duoc
phun trén 6 ti€u chuan riéng biét va duogc lap lai 3 lan.

Sau khi phun 1, 3 va 5 ngay, s liéu theo ddi & rumg trong Qué duoc thu
thap va hiéu luc cua tirng hoat chit hoa hoc dugc tinh theo cong thic Henderson
- Tilton. Két qua nghién ctru dugc trinh bay trong ¢ bang 3.18.

Bang 3.18. Hi¢u luc cac hoat chit hoa hoc dbi voi Sau duc ngon & rung tréng

Cong thure Hiéu luc phong trir (E%)
thi nghiém 1 ngay 3 ngay S ngay
CT1 17,32 32,42 71,22
CT2 25,1° 39,3? 85,8°
bC 0,0° 0,0° 0,0°
Pvalue <0,001 <0,001 <0,001

Ghi chu: Trong pham vi cung cot doc, gid tri mang chit cai khdc nhau chi sy khdc
nhau cé y nghia thong ké, véi dé tin cdy a=0,03.

Két qua nghién ctru cho théy hi¢u lyc phong trir SAu duc ngon cua 2 hoat
chat hoa hoc Carbosulfan (Marshal 200SC) va Cartap (Ga nodi 95SP) & ring
trong Qué c6 xu hudng ting dan theo thoi gian. Sau 5 ngay, hiéu qua phong trir
co su khac biét 10 rét gilra cac hoat chit hoa hoc (P <0,001). Trong do, hai hoat
chat héa hoc Carbosulfan (Marshal 200SC) va Cartap (Ga noi 95SP) déu c6 hiéu
luc phong trir cao & phong thi nghiém, twong g 1a 85,8% va 71,2%.
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Duya trén két qua nghién ciru, dé tai khuyén céo cé thé s dung ca 2 hoat
chat hoa hoc Carbosulfan va Cartap dé phong trir hidu qua Sau duc ngon & rimg
trong Qué.

3.3.3. Két qud nghién civu cdc bi¢n phdp phong triv loai Rép sdp viy, Rép sdp
va Rép sap bong
3.3.3.1. Bién phap lam sinh

Tu 09 6 tiéu chuan 1.000 m?da 1ap & 3 loai mat do tréng khac nhau (4.000-
5.000 cay/ha; 2.500-3.500 cdy/ha va 1.000-2.000 cay/ha), trén d6 tién hanh cac
bién phap tia thua nhitng cay coi coc, canh, cay bi rép hai nang, don thyc bi, bon
phan, x6i vun gbc va cac 6 tiéu chuin dbi chimg (khong tac dong). Thi nghiém
dugc thuc hién tur thang 4 dén thang 9 nam 2022, vi day la thoi diém rép XuAt
hién véi mat d6 cao nhat. Két qua danh gia hiéu qua phong chdng 03 loai rép 1a
véc to truyén bénh tua muc sau 6 thang cho thiy c6 sai khac rd giira cac cong
thirc thi nghiém. Két qua phan tich s6 liéu dugc tong hop trong Bang 3.19.

Bang 3.19. Két qua thi nghiém phong trir ba loi rép bang bién phap 1am sinh

Trwdce khi xir ly Sau xir ly 6 thang
TT | Cong thirc Mat do Ty 1€ cay bi Mat do Ty 1€ cay bi
(con/canh) hai (%) (con/canh) hai (%)
1 CT1 20,1 60,1 11,8 20,1
2 CT2 21,5 59,8 10,1 19,9
3 CT3 19,4 60,3 5,5 20,1
4 CT4 20,7 63,0 10,5 17,0
5 CT5 18,3 45,7 4,6 15,2
6 CTé6 18,9 57,8 5,2 13,7
7 CT7 20,7 61,0 30,5 66,5
8 CT8 223 63,2 31,3 65,6
9 CT9 18,9 48,5 29,8 53,0
Fpr 1,000 1,000 <0,001 <0,001

Két qua nghién ctru cho thay, trude khi 4p dung cac bién phap 1am sinh,
mat dg 3 loai rép dao dong tur 18,3 - 22,3 con/canh, trong khi ty 1¢ cay bi hai tur
48,5% - 63,2%. Tuy nhién, sau 06 thang 4p dung cac bién phép 1am sinh khac
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nhau, mat d6 03 loai giam dang ké, chi con tir 4,6 - 10,5 con/canh va ty 18 cdy bi
hai giam xuéng chi con tur 15,2% - 20,1%, trur truong hop CT7, CT8 va CT9, hai
chi ti€u nay c6 xu hudng gia tang (bang 4.19).

Trong cac cong thuc thi nghiém &p dung bién phap lam sinh, phuong phap
ti€u huy nhiing cady coi coc, canh, cay bi rép sap vay hai nang, don thuc bi, bén
phan, x&1 vun géc ¢ mat do 1.000 - 2.000 cay/ha (CTS5, CT6) cb hi€u qua cao
nhat do 1am giam dang ké mat d6 3 loai rép va ty 1é ciy bi hai sau 06 thang.

Do d6, bién phap 1am sinh dugc dé tai khuyén nghi 4p dung dé phong trir 3
loai rép & ring trong Qué 1a trong cdy v6i mat do 1.000 - 2.000 cay/ha, tién hanh
tiéu huy ngay nhiing cdy coi coc, canh, cay bi rép hai nang, don thyc bi, boén
phan, xdi vun gdc cho ciy Qué.
3.3.3.2. Bién phdp bdy

Két qua thi nghiém xac dinh loai bdy mau c6 kha ning thu bat 3 loai rép &
rimg trong Qué sau thoi gian 1 thang (thang 6 nim 2022, vi ddy 1a thoi diém
truong thanh cua 3 loai rép xudt hién véi mat do cao nhét) duge tong hop trong
bang 3.20.

Bang 3.20. Hiéu qua thu bét ba loai rép cua cac loai bay dinh mau

Cong thirc thi nghiém S6 lwong truéng thanh (con/tuéin)
CT1: Bay dinh mau vang 32,79%1,2

CT2: Bay dinh mau xanh 20,21°+1,1

CT3: Bay dinh mau do6 13,9142, 1

CT4: Bay dinh mau trang 12,279+1,0

Pvalue <0,001

Ghi chu: Trong pham vi cung cot doc, gid tri mang chir cdi khac nhau chi sy
khéc nhau c6 Y nghia thong ké, véi do tin cdy a=0,05.

Két qua nghién ctru cho thay, hiéu qua thu bét ba loai Rép sap khi sir dung
b5y dinh ¢6 mau sic khac nhau (CT1, CT2, CT3, CT4) c6 su khac biét 10 rét
giita cac cong thirc thi nghiém (P < 0,001). Trong d6, hiéu qua bay Rép sap bang

bidy mau sic giam dan theo thr ty nhu sau: mau vang (trung binh 32,79
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con/tudn) -> mau xanh (trung binh 20,21 con/tuan) -> mau do6 (trung binh 13,91
con/tuan) -> mau trang (trung binh 12,27 con/tuin) (bang 4.20).

Nhiéu nghién ctru di chimg minh rang bay dinh mau xanh va mau vang co
hiéu qua cao hon trong viéc thu bat cac loai rép sap trudng thanh, bao gém
Elatobium abietinum, Rhopalosiphum maidis, Rhopalosiphum padi, Sitobion
avenae, Elatobium abietinum (Straw et al., 2011; Rashwan, 2015). Két qua cua
nghién ctru hién tai hoan toan nhat quan véi nhitng phat hién trude d6 vé hiéu
qua cia bay dinh mau sic dbi véi cac loai rép sap khac. Tai Viét Nam, cho dén
nay, chua c6 nhiéu nghién ctru vé anh huéng cta mau sic bay dinh dén hiéu qua
thu bat ba loai Rép sap 4. tubercularis, I. aegyptiaca va I. seychellarum (Grove,
1999). Pic biét, mic du Rép sap (Icerva aegyptiaca) thuong phan bo tap trung,
it di chuyén va truong thanh khong c6 canh, nhung van ghi nhan sy xuét hién
ctia c4 thé trong biy. Hién twong nay co thé duoc 1y giai boi co ché phat tan thu
dong nho gi6, nhu da dugc chi ra trong cac nghién ctru trude day (Hill, 1980).
Nghién ctru ndy 1a cong trinh dau tién cho thdy bay dinh mau vang c6 hiéu qua
vuot troi trong viée thu bat sd luong rép sap truong thanh cao hon so véi cac
loai by dinh c6 mau sic khéc tai rimg trong Qué ¢ Quang Nam.

Nhiéu nghién ctru di chi ra ring mau sic dong vai trd quan trong trong viéc
thu hut cac loai con trung, trong do6 rép sap dac bi¢t nhay cam véi quang phé anh
sang mau vang. Hién tugng nay duoc goi la phan img hudng sang tich cuc, khi
rép sap bi hdp dan boi anh sang c6 d6 phan xa cao. Mau vang, v6i kha ning
phan chiéu manh mé, n6i bat trén nén thuc vat xanh, giup rép sap dé dang nhan
dién tr xa.

Ban ning sinh hoc ctia rép sap khién chiing bi thu hat bdi mau vang, vi nd
goi nhé dén tan 14 khoe manh - méi trudng 1y tudng cho viée sinh san va cung
cap ngudn thire an ddi dao. Pong thoi, mau vang con mo phong tin hiéu ctia mot
s6 loai hoa ma rép sap thuong ghé tham dé hit mat, lam ting hiéu qua thu hut

loai con trung nay.
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Khong chi giéi han & rép sap, by dinh mau vang con hiéu qua trong viéc
thu hut cac loai con trung gy hai cay 1am nghi¢p khac nhu: Ong u budu bach
dan Leptocibe invasa (L& Van Binh, 2016), rdy hai ché Empoasca onukii (Vi
Thi Thuong et al., 2010), siu an 1a Fentonia sp, gy hai cidy B6 Bé (Nguyén Vin
Thanh, 2022). Tién hanh thir nghiém bay dinh c6 mau sic vang, xanh 14 cay, do,
xanh va mau tring. Do d6, bay dinh mau vang da tro thanh cong cu quan trong
trong chién luoc quan 1y dich hai tong hop (IPM) tai nhiéu qudc gia. Viéc tng
dung biy nay khong chi gitp giam thiéu viéc sir dung thudc bao vé thuc vat hoa
hoc ma con goép phan bao vé mdi truong va nang cao ning suat ciy trong mot
cach bén viing. Hiéu qua cta by dinh mau vang da dugc kiém ching qua nhiéu
nghién ctru thyc nghi€m trong ca linh vyc nong nghiép va lam nghiép.

Do viy, co thé ndi rang day 1a phuong phap by dinh mau vang mang lai
hiéu qua cao dé tir d6 co cac bién phap trir 03 loai rép sap hiéu qua nhat cho
rimg trong Qué.
3.3.3.3. Bién phap hoa hoc

% K&t qua xac dinh hiéu luc hoat chit hoa hoc & trong phong thi nghiém

Thi nghi€ém duogc thuc hién dé danh gia hiéu qua cua 05 hoat chat hoa hoc
trong phong trir 3 loai rép ¢ phong thi nghiém. Mdi hoat chit dugc pha thanh
dung dich va phun Ién cac 10ng ludi chia it nhat 30 ca thé/loai rép dang giy hai
trén cay Qué 2 nam tudi.

Céac hoat chat hoa hoc duoc thir nghiém, bao gém: CT1: Cypermethrin, min
90% (Cypermap 25EC), CT2: Cypermethrin 50 g/l + Dimethoate 400 g/l (Nugor
super 450EC), CT3: Imidacloprid, min 96% (Confidor 200SL), CT4: Abamectin
35.8g/1 (59.9¢/1), (69g/kg) + Azadirachtin 0.2g/1 (0.1g/1), (1g/kg) (Goldmectin
36EC), CT5: Spirotetramat, min 96% (Movento 150-OD) va Péi chtng phun

nudc cat.
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Sau khi phun 4, 8, 12, 24 va 48 gio, s6 liéu theo ddi ¢ phong thi nghiém
dugc thu thap va hiéu luc cua tung hoat chit duoc tinh theo cong thirc Abbott.
Két qua nghién ctru dugc trinh bay trong ¢ bang 3.21, 3.22 va 3.23.
Bang 3.21. Hiéu luc cac hoat chat hoa hoc d6i v6i Rép sap vay & trong phong

thi nghiém

Thoi gian Hiéu lwe (%) & cac cong thire thi nghiém

sau xur ly Fpr
_— CT1 CT2 CT3 CT4 CT5 bC
4 gio 90,0 89,5 85,5 20,0 20,0 0,0 <0,001
8 gid 100 100 99,0 433 43,5 0,0 <0,001
12 gio 100 55,5 55,1 0,0 <0,001
24 gio 80,0 81,0 0,0 <0,001
48 gio 100 100 0,0 <0,001

Ghi chu: CT1: Cypermap 25EC; CT2: Nugor super 450EC; CT3: Confidor
200SL; CT4: Goldmectin 36EC; CT5: Movento 150-OD; DC: Déi chitng.

Bang 3.22. Hiéu luc cac hoat chat hoa hoc dbi voi Rép sap & trong phong

thi nghiém

Thoi gian Hi€u luc (%) ¢ cac cong thirc thi nghiém

sau xur ly Fpr
Tl CT1 CT2 | CT3 | CT4 | CT5 PC
4 gio 91,0 89,8 85,6 20,2 19,5 0,0 <0,001
8 gio 100 100 98,0 43,5 40,5 0,0 <0,001
12 gio 100 55,1 50,3 0,0 <0,001
24 gio 81,0 77,5 0,0 <0,001
48 gio 100 100 0,0 <0,001

Ghi chu: CTI: Cypermap 25EC; CT2: Nugor super 450EC; CT3: Confidor
200SL; CT4: Goldmectin 36EC; CT5: Movento 150-OD; DC: Déi ching.
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Bang 3.23. Hiéu luc cac hoat chat héa hoc ddi v6i Rép sap bong & trong phong

thi nghiém

Thoi gian Hiéu luc (%) ¢ cac cong thire thi nghiém

sau xur ly Fpr
hube CT1 CT2 CT3 CT4 CT5 PC
4 gio 88,0 89,1 84,5 22,0 10,5 0,0 <0,001
8 gio 100 100 98,5 42,5 41,5 0,0 <0,001
12 gio 100 54,5 55,3 0,0 <0,001
24 gio 81,2 79,4 0,0 <0,001
48 gio 100 100 0,0 <0,001

Ghi chu: CT1: Cypermap 25EC; CT2: Nugor super 450EC; CT3: Confidor
200SL; CT4: Goldmectin 36EC: CT5: Movento 150-OD; PC: Péi chirng.

Két qua nghién cuu cho théy, hi¢u lyc phong trir 03 loai rép cua 05 hoat
chéat hoa hoc ting dan theo thoi gian phun. Sau 8 gid phun, hiéu luc phong trir
03 loai rép c6 su khéac biét rd rang giita cac hoat chat hoa hoc (P < 0,001). Trong
d6, 2 hoat chat bao gom: Cypermethrin, min 90% (Cypermap 25EC) (CT1) va
Cypermethrin 50 g/l + Dimethoate 400 g/ (Nugor super 450EC) (CT2) co6 hi¢u
luc phong trir cao nhat dbi véi loai ca 3 loai rép & phong thi nghiém, déu dat
100%.

Do vay, dé tai lua chon 2 hoat chit hoa hoc 1a Cypermethrin, min 90% va
Cypermethrin 50 g/l + Dimethoate 400 g/l d& phong trir loai 03 loai rép & ring
trong Qué.

& Két qua xac dinh hiéu luc cac hoat chét héa hoc & trong & ngoai hién truong

Dua vao két qua thir nghiém hi€u luc cia céc hoat chat hoa hoc trong
phong thi nghiém lua chon 02 hoat chat Cypermethrin, min 90% (Cypermap
25EC ) (CT1) va Cypermethrin 50 g/l + Dimethoate 400 g/l (Nugor super
450EC) (CT2) c6 hiéu luyc tét nhat dé phong trir 03 loai rép sap & rung trong
Qué. Thi nghiém dugc thuc hién vao thang 7 nam 2022 vi day 1a thoi diém rép

xuat hién v6i mat d6 cao nhét. Két qua duoc tong hop trong bang 3.24.
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Béang 3.24. Hi¢u lyc cac hoat chit hoa hoc dbi véi 03 loai rép 6 rung tré)ng

Hiéu lwe phong trir (%)
Thoi gian sau phun Pvalue
CT1 CT12 bC
1 ngay 56,5% 55,8° 0,0° <0,001
3 ngay 72,9 71,6° 0,0¢ <0,001
5 ngay 82,0? 79,8° 0,0¢ <0,001
7 ngay 96,1% 96,2% 0,0° <0,001

Ghi chu: Trong pham vi cung cot doc, gia tri mang chit cdi khac nhau chi sy
khdc nhau cé y nghia thong ké, véi do tin cdy a=0,05.

Két qua thi nghiém cho thdy ca hai hoat chat Cypermethrin, min 90%
(Cypermap 25EC ) (CT1) va Cypermethrin 50 g/l + Dimethoate 400 g/l (Nugor
super 450EC) (CT2) déu c6 hiéu luc manh dé phong trir loai 3 loai rép & rimg
trong Qué, tuong ng 96,1% va 96,2% sau 7 ngay phun thudc (bang 4.24).

Két qua nghién ctru da xac dinh duoc cac giai phap khoa hoc quan Iy nhém
rép sap 1a moi gidi truyén bénh tua myc hai cidy Qué: Bién phap 1am sinh (tia
thua, loai trir nguén bénh, don thuc bi, bon phan, x&1 vun géc); st dung bay dinh
mau vang; st dung thudc bao vé thuc vat hoa chit c6 chira hai hoat chat
Cypermethrin, min 90% (Cypermap 25EC ) hoac Cypermethrin 50 g/l +
Dimethoate 400 g/l (Nugor super 450EC) dé phong trir 03 loai rép ¢o6 hiéu qua ¢
rimg trong Qué.

Viét Nam 13 mot trong nhitng qudc gia c6 diéu kién ty nhién thuan loi cho
viéc trong cay Qué, dic biét 1a & cac tinh co diéu kién thuan loi, bao gom:
Quang Nam va Quéang Ngii. Trong nhitng nim gan day, viéc chuyén doi tir
trong Qué truyén thong sang md hinh tréng Qué hiru co ngiy cang duoc chu
trong, nham dap ung nhu cau thi truong quoc té va bao vé moi trudng. Tuy
nhién, dién tich tréng Qué hitu co van con han ché, do nhirng thach thuc vé ky
thuat canh tac, chi phi chuyén ddi va thiéu su hd tro tir cac chinh sach khuyén
néng. Mic du vy, nganh 14m nghiép va cic doanh nghiép xuét khau di tich cuc

ho trg ndng dan trong viéc ap dung cac ti€u chuan, quy chuan, trong dé co6 viéc
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ap dung k¥ thuat phong trir sdu hai bang cac bién phap than thién véi moi
trudong, an toan cho stc khoé nguoi dung nhu ky thuat 1am sinh, bién phap vat
1y, bién phdp thu cong, bi€n phap sinh hoc. Viéc st dung bién phap can duoc
can nhic va xem xét khi dich hai c6 ty 1€ bi hai va muc dg hai cao. Do do, trong
qua trinh chdm soc rimg trong Qué chu rimg can thuong xuyén theo ddi va giam
sat sttc khoé rimg dé ap dung bién phap phu hop véi tinh hinh sau hai, qua d6
dam bao hiéu qua, han ché chi phi khong can thiét. Dé mod rong mé hinh nay,
can c6 su hd trg manh mé& tir chinh sich nha nudc, dau tu vao khoa hoc cong
nghé va su hop tac chit ché giita néng dan, doanh nghiép va cac to chirc khoa
hoc. Viéc ap dung cac bién phdp than thi€n vdi moi truong s€ giap Viét Nam
khang dinh vi thé 1a quéc gia xuat khau Qué hiru co hang dau trén thi trudng
quéc té.

Nham huéng téi viéc ap dung cac bién phap k¥ thuat quan 1y cac loai sau
hai chinh trén cay Qué tai Quang Nam va Quang Ngii, bao gdm Sau hai vo, Sau
duc ngon va nhom ba loai Rép sap, nghién ctru hién tai da tap trung vao viéc thu
nghiém da dang cac bién phap khac nhau voi nhiéu cong thuc thi nghiém dé dat
dugc hiéu qua t6i wu. Muc tiéu khong chi 1a kiém soat sdu hai mét cach hiéu qua
ma con dam bao an toan sinh hoc cho san pham Qué hitu co cta hai dia phuong
nay.

Két qua nghién ctru cho thay mdi bién phap k¥ thuat déu c6 hiéu qua ¢ muc
do khac nhau. Tuy nhién, dé han ché t6i da viéc lam dung thudc bao vé thuc vat
hoa hoc, qua dé bao vé gia tri cua san phém Qué xuét khau, can tién hanh mot
nghién ctru toan dién nham xay dung chién lugc quan 1y tong hop nam loai sau
hai chinh. Cu thé, viéc phan tich dac diém sinh hoc va tap tinh gay hai cta tung
loai sdu hai s& cho phép xac dinh thoi diém phu hop dé trién khai cac k¥ thuat
phong trir hié¢u qua.

Bén canh viéc &p dung cac bi¢n phap sinh hoc nhu st dung thién dich, ché
pham sinh hoc va k¥ thuét canh tac hitu co, viéc giam sat dinh ky, du bao som

dich hai va luan canh cay trong ciling dong vai tro quan trong trong viéc ki€ém
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soat sdu hai bén vitng. Ngoai ra, viéc dao tao, huéng dan cho ngudi trong Qué
vé cac phuong phap quan 1y dich hai tong hop (IPM) s& gitip ndng cao nhan thirc
va k¥ niang thuc hanh trong viéc bao vé cay trong, dong thoi duy tri chat luong
va gid tri cta san pham Qué hitu co trén thi trudng quoc té.

Do d6, viéc két hop gitta nghién ctru khoa hoc, tng dung cong nghé sinh
hoc va sy hop tac chat ché gitra cac nha khoa hoc, co quan quan ly va nong dan
1a yéu t6 then chdt dé dat dugce muc tidu phat trién bén viing trong san xuit Qué

hiru co tai Quang Nam va Quang Ngai.
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KET LUAN, TON TAI VA KIEN NGHI
1. Két luan

Tai rung trong Quang Nam va Quang Ngii, ghi nhan 57 loai con tring
thude 32 ho, 6 bg gay hai cay Qué. Lan dau tién phat hién sau rém 4 tam long
xam (D. chekiangensis) gy hai tai Quang Nam va 51 loai sau hai khac & Quéang
Ngai. Bac biét, loai Bo tri den canh vach tréng (H. lushanensis) 1a loai maéi cho
khu hé con trung Viét Nam. Ty 1€ cay Qué bi sau hai dao dong tur 6,5%-67,5%,
voi chi sb hai tir 4,7%-70,5%. Xac dinh duogc 05 loai sau hai chinh bao gém Sau
duc ngon (P. vietnama), Sau hai vo (4. grandisalba), va 03 loai r&p 1a R¢p sép
vay (4. tubercularis), R¢p sap (I. aegyptiaca) va R¢p sap bong (1. seychellarum)
1a tac nhan chinh 14y truyén phytophlasma gy bénh tua muc Qué.

Xac dinh duoc dic diém sinh hoc cua 02 loai sdu hai chinh va 03 loi rép 1a
véc to truyén phytoplasma gdy bénh tua muyc: (1) Sau hai vo: Vong doi trung
binh 340 ngay ¢ 25°C va 338 ngay & 30°C. Truong thanh mdi vii hoa thuong &
gan noi nhong, sau 1-1,5 ngay s& giao phdi va dé trimg trén 16p vo than cay
Qué. Sau non sau khi no tir 1-2 ngay s& bat dau gay hai 16p vo ngoai than va tao
mang bao vé co thé. Trudng thanh cai dé trimg don 1€ vao than cdy. Mat do sau
gdy hai cao nhat duoc ghi nhan vao cac thang 4, 5 va 6, véi s6 luong trung binh
7,2: 12,6 va 14,6 con mdi cay; (2) Sau duc ngon: Vong doi trung binh 30,5 ngay
& 25°C va 29,1 ngay & 30°C. Sau khi vil hoa khoang 24 giod, trudong thanh bat
dau giao phdi va dé trang don 18, rai rac & mit trén hodc mit dudi 4. Ching
hoat dong chu yéu vao ban ngay, tor 8h dén 15h, manh nhét vao khoang 8-9h
sang. Mat do qué”m thé cao nhat dugc ghi nhan vao cac thang 3, 4, 9 va 10, véi
trung binh 5,4-7,8 con mdi ciy; (3) Rép sap vay: Chu ky sinh trudéng tir 1-3
thang. Chuing giy hai quanh niam, nhung phat trién manh vao cudi mua xuan khi
thoi tiét kho va néng. Au tring duc thudng tap trung thanh timg nhom, trong khi
au trung cai song rai rac. Vai ngay sau khi nd, con dyuc bat dau phun to va tao
16p sap. Mat do cao nhat dugc ghi nhan vao cac thang 4, 5, 6 va 7, véi s6 luong

trung binh tir 287-362 con mdi cay; (4) Rép sap: Rép sap: Chu ky sinh trudng tir
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1-4 thang va gy hai quanh nam, dic biét manh vao cudi mua xuan khi thoi tiét
kho, nong. Chung dung voi dé hut nhua ciy, bam quanh than va canh, lam cay
suy yéu. Cay bi rép sap thudng xuét hién ndim mudi den. Mat 6 quan thé cao
nhat duoc ghi nhin vao cac thang 6 va 7, voi trung binh 63-71 con mdi cay; (5)
Rép sép bong: Rép sap bong: Chu ky sinh truong tir 1-3 thang va gay hai quanh
nam, dic biét phat trién manh vao cudi mua xuan khi thoi tiét kho va néng.
Trudng thanh cai thuong xuit hién trén canh hodc than cdy, mang dic diém
ludng tinh va cé kha nang sinh san vo6 tinh. Mat d6 cao nhét duogc ghi nhan vao
thang 6 va 7, v6i s6 luong trung binh 1an luot 13 84 va 110 con mdi cay.

Xéc dinh dugc bién phap phong trir d6i véi 02 loi sau hai chinh va 3 loai
rép 1a véc to truyén phytoplasma gdy bénh tua muc: (1) Sau hai vo: bién phap
thu cong dat 73,7-80,5%, bién phap 1am sinh dat 76,7-79,0%, bay dén UV 20w
c6 kha ning thu hut trung binh 12,8-20,4 con truéng thanh mdi dém. St dung
ché phém sinh hoc chira Abamectin hodc thudc bao vé thuc vat sinh hoc véi
Bacillus thuringiensis var. kurstaki 16.000 IU/mg va Granulosis virus 10® PIB,
két hop pha mang boc sau non bang chdi xé, dat hiéu qua tir 72,5-75,0%. Bién
phap hoa hoc, véi cac hoat chat Cartap hoac Chlorfluazuron, cling két hop pha
mang boc sdu non bang choi xé, cho hiéu qua tir 75,5-82,4%. (2) Sau dyc ngon:
Bién phap 1am sinh dat hiéu qua tir 78,9-79,1%. Bﬁy dén UV 20w thu hat s6
luong trudng thanh cao nhat, trung binh 52,5-59,2 con mdi dém. Sir dung thudc
bao vé thuc vat sinh hoc chira ndm ky sinh Beauveria bassiana hoac vi khuén
Bacillus thuringiensis var. kurstaki 16.000 IU/mg két hop voi Granulosis virus
108 PIB dat hi€u qua phong trir trén 70%. Pac biét, phun hoat chit hoa hoc
Carbosulfan hoic Cartap mang lai hiéu luc phong trir sdu duc ngon tdi da chi sau
36 gio. (3) Poi v4i 03 loai rép: Bién phap 1am sinh thong qua viéc tia thua
nhiing cdy cdi coc, canh, cay bi rép hai nang, don thyc bi, bon phan, x61 vun géc
& mat do 1.000 - 2.000 cay/ha c6 hiéu qua cao nhat. Biy dinh mau vang cho két

qua tich cyc trong viéc bat rép. Hoat chat hoa hoc Cypermethrin (min 90%) hoic
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Cypermethrin 50 g/ + Dimethoate 400 g/I cho hi¢u qua trur 3 loai Rép sap dat toi
da chi sau 8 gio.
2. Ton tai

Pé tai chua thyuc hién viéc theo ddi vong doi ctia 03 loai rép sap 1a véc to
truyén phytoplasma gay bénh tua muc hai cay Qué.
3. Kién nghi

Cén c6 cac nghién ctru sau hon vé dic diém vong doi cia nhom loai rép 1a
moi gidi truyén bénh tua muc hai cdy Qué. Tién hanh nghién ctru vé anh hudng
ctia cac yéu t6 sinh thai dén mat d6 loai sau hai chinh.

Cac dia phuong c6 dién tich rimg trong Qué tai tinh Quang Nam va Quang
Ngii co thé ap dung két qua nghién ctru cia ludn 4n vao thyc té san xuat dé giam

thiét hai ddi vé6i rimg trong Qué.



114

DANH MUC CAC CONG TRINH KHOA HQC PA CONG BO
LIEN QUAN PEN LUAN AN

1. Nguyén Vin Thanh, Lé Vin Binh, Nguyén Manh Ha, Nguyén Vin Viét,
Nguyén Thi Minh Hang, Pao Ngoc Quang, Nguyén Minh Chi (2022), “Con
triung chich hut — véc to 1y truyén bénh tua muc hai cdy qué ¢ ving Nam Trung

B0”, Tap chi Néng nghiép va Phat trién néng thén, 23: 63-69.

2. Pao Ngoc Quang, Nguyén Vin Thanh, Lé Vin Binh, Nguyén Minh Chi
(2022), “Mot s6 dic diém sinh hoc cua sdu duc ngon Polylophavietnama sp.
nov. (Tortricidae:Chlidanotinae: Polyorthini) giy hai rimg trong Qué tai Viét
Nam”, Tap chi Néng nghiép va Phdt trién néng thon, 20: 39-44.

3. Dao Ngoc Quang, P. Q. Thu, N. V. Thanh, L. V. Binh, N. M. Chi and J. B.
Heppener (2022), “Biological notes on bark-feeding larvae (Aetherastis) on
Cinamomum  cassia trees 1in Vietnam (Lepidoptera: Oecophoridae:

Xyloryctinae), Journal of Lepidopterists’ Society, 76 (2): 102-108.

4. Nguyén Vin Thanh, Pao Ngoc Quang (2024). Nghién ciru cac bién phap
phong trir tong hop nhom rép sap — méi gidi truyén bénh tua muc hai cdy Qué &
vung Nam Trung B9, Viét Nam. Tap chi Khoa hoc va Cong nghé Lam nghiép,
13 (4): 118-126.



115
TAI LIEU THAM KHAO

Tai liéu tiéng Viét

1. Lé Van Binh (2023). Nghién ctru xay dung quy trinh quan 1y téng hop
sdu hai Qué tai mot sd ving trong Qué trong diém (Mién nui phia Bic va Quang
Nam). Béo céo tong két dé tai Khoa hoc va Cong nghé cap Bo.

2. B0 Nong nghiép va Phat trién néng thon (2019). Sé: 22/2021/TT-
BNNPTNT. Quy dinh danh muc loai cdy trong 1am nghiép chinh; cong nhan
gidng va ngudn giéng ciy trong 1am nghiép.

3. Lé Thi Huong (2023). Céc bién phap phong trir dich hai trén cay Qué.
Bao dién tir Yén Bai.

4. Nguyén Thi Ha (2013). Sau do #n 14 Qué va bién phap phong, trir. Bio
dién tir Lao Cai.

5. Tran Xuan Hung, Lé Van Binh, Tran Viét Thang, Nguyén Nhat Tan
(2021). Budc dau ghi nhan cac loai mot duc than gy hai trén cidy Qué
(Cinnamomum cassia Presl.) tai Viét Nam. Tap chi Bao vé thuc vat (5), 3-11.

6. Lé Thanh Loan (2012). Nghién ctru xdy dung mé hinh img dung cac
bién phap phong chdng sau bénh tong hop (IPM) hai Qué (Cinnamomum cassia)
tar khu vuc tréng Qué trong diém huyén Van Yén, tinh Yén Bai. Bao cao két
qua thyc hién dé tai khoa hoc, Trudng Pai hoc Hung Vuong.

7. V3 Duy Loan (2014). Diéu tra, danh gia sau bénh hai Qué va nghién
ctru img dung bién phap phong chong sau bénh tong hop trén cdy Qué tai huyén
Tra Béng. B4o céo tom tat dé tai khoa hoc va cong nghé. Chi cuc Bao vé thuc
vat Quang Ngai.

8. Nguyén Thé Nhi (2001). Gido trinh Diéu tra du tinh du bao siu bénh
trong 1am nghiép. Nha xuat ban Nong nghiép.

9. Pham Vin Nha, H6 Thi Thu Giang, Pham Thi Vuong, Déng Thi
Thanh, Tran Thi Tuyét, bang Thanh Thuy, Pham Duy Trong (2012). Két qua

nghién ctru mot s chung ndm ky sinh trén rép sap hai Ca phé tai Ty Nguyén



116

bang phuong phap DNA. Tap chi Khoa hoc va Phat trién, Truong Pai hoc Nong
nghiép Ha Noi, 1(10), 34-40.

10. Pao Ngoc Quang (2023). Nghién ciru giai phap quan 1y tong hop bénh
tua muyc hai cay Qué tai tinh Quang Nam va vung phu can. Pé tai cép Nha nudec,
108 trang.

11. Lé Vin Binh (2016). Nghién ctru ddc diém sinh vat hoc va mot s6 bién
phap phong trur loai Ong den (Leptocibe invasa Fisher & La Salle) gay u budu
bach dan tai mot s6 dia diém ¢ mién Bic Viét Nam. Luan an Tién si LAm
nghiép.

12. Tran Quang Tan (2004). Nghién ctru nguyén nhan gay chét hang loat
va dé xuat bién phap ky thuat tong hop nham gop phan 6n dinh ning suit, chat
luong Qué & Viét Nam. Bdo cdo dé tdi cép nha nuwoc. Vién Bao vé thuc vat.

13. Nguyén Qubc Théng (2019). Nghién ctru dic diém va cac bién phap
phong trir Sau réom xanh an 14 hai Qué tai tinh Yén Bai. Bao céo két qua thuc
hién dé tai.

14. Thuong, V. T., Lam, T. X., Lién, N. T. P., Minh, H. G, Thu, P. P., &
Lé Chi Toan, P. T. H (2010). Ung dung bién phap sinh hoc trong quan 1y sau hai
trén cay che tai Phu Tho.

15. Nguyén B4 Thu & Pao Xuin Truong (2004). Sau bénh hai rimg trong
va cac bi¢n phap phong trur. In: NXB Nong nghiép.

16. Nguyén Vin Thanh (2022). Nghién ctru cac giai phap phong trir sdu
hai chinh cay Bo dé (Styrax tonkinensis) tai tinh Yén Bai. Bao céo tong két dé
tai Khoa hoc va Cong nghé cap tinh Yén Bai.

17. Pham Quang Thu (2016). Két qua nghién ctru thanh phan sau, bénh hai
mot s6 loai cay tréng rung chinh tai Vi¢t Nam. Tap chi Khoa hoc Lam nghiép
(1), 4257-4264.

18. Bui Quang Tiép (2021). Két qua giam dinh loai sdu gy hai Long nio
& My Hao, Hung Yén. Tap chi Bao v¢ thuc vat(5), 3-11.

19. TCVN 8927:2023. Phong, chdng sau hai ciy rimg - Huéng dan chung



117

20. Ha Cong Tu4n, D3 Thi Kha, Poan Hoai Nam, D3 Quang Tung (2006).
Cam nang nganh Lam nghiép, B6 Nong nghiép va Phat trién Nong thon.

Tai liéu tiéng nuéc ngoai

21. A'brook, J. (1973). Observations on different methods of aphid
trapping. Annals of Applied Biology, 74(3), 263-277.

22. Acosta, K., Zamora, L., Pifiol, B., Fernandez, A., Chavez, A., Flores,
G., ... & Arocha, Y. (2013). Identification and molecular characterization of
phytoplasmas and rickettsia pathogens associated with ‘Bunchy Top
Symptom’(BTS) and ‘Papaya Bunchy Top’(PBT) of papaya in Cuba. Crop
Protection, 45, 49-56.

23. Ain, Q., Mohsin, A. U., Nacem, M., & Shabbir, G. (2021). Effect of
entomopathogenic fungi, Beauveria bassiana and Metarhizium anisopliae, on
Thrips tabaci Lindeman (Thysanoptera: Thripidae) populations in different
onion cultivars. Egyptian Journal of Biological Pest Control, 31, 1-8.

24. Ajuna, H. B., Kim, 1., Han, Y. S., Maung, C. E. H., & Kim, K. Y.
(2021). Aphicidal activity of Bacillus thuringiensis strain AH-2 against cotton
aphid (Aphis gossypii). Entomological Research, 51(4), 151-160.

25.Ahmed, 1. (1965). The Leptocorisinae (Heteroptera: Alydidae) of the
world. Bulletin of British Museum of Natural History. Entomology Supplement,
5: 153 - 156.

26. Akmal, M., Freed, S., Malik, M. N., & Gul, H. T. (2013). Efficacy of
Beauveria bassiana (Deuteromycotina: Hypomycetes) against different aphid
species under laboratory conditions. Pakistan Journal of Zoology, 45(1).

27. Al-Dhubiab, B. (2012). Pharmaceutical applications and
phytochemical profile of Cinnamomum burmannii. Pharmacognosy reviews,
6(12), 125.

28. Aland, S., Mamlayya, A., Koli, Y., Bharmal, D., & Bhawane, G.
(2010). Studies on the Heteropteran (Insecta: Heteroptera) Fauna of Amba
Reserved Forest, Western Ghats, Maharashtra. The Bioscan, 5(3), 461-464.



118

29. Aljanabi, S., Parmessur, Y., Moutia, Y., Saumtally, S., & Dookun, A.
(2001). Further evidence of the association of a phytoplasma and a virus with
yellow leaf syndrome in sugarcane. Plant Pathology, 50(5), 628-636.

30. Aluthwattha, S. T. (2013). Family Saturniidae (Insecta: Lepidoptera)
of Sri Lanka: An Overview. Journal of Tropical Asian Entomology, 2(1), 1-11.

31. Amalendu, T., Kunjupillai, V., & Beera, S. (2014). Cricula Trifestrata
(Helfer) (Lepidoptera: Saturniidae). A Silk Producing Wild Insect In India.
Tropical Lepidoptera Research, 24(1), 22-29.

32. Anandaraj, M., & Devasahayam, S. (2004). Pest and diseases of
cinnamon and cassia. In: Ravindran PN, Babu KN, Shylaja M (eds) The genus
Cinnamomum: medicinal and aromatic plant — industrial profiles. CRC Press,
New York, 239-259.

33. Appel, A. G., Hu, X. P., Zhou, J., Qin, Z., Zhu, H., Chang, X., . .. Liu,
M. (2012). Observations of the biology and ecology of the black-winged termite,
Odontotermes formosanus Shiraki (Termitidae: Isoptera), in camphor,
Cinnamomum camphora (L.)(Lauraceae). Psyche: a Journal of Entomology,
2012.

34. Arthurs, S., Aristizdbal, L., & Avery, P. (2013). Evaluation of
entomopathogenic fungi against chilli thrips, Scirtothrips dorsalis. Journal of
Insect Science, 13(1), 31.

35. Aston, P. (2009). Chrysomelidae of Hong Kong Part 3, Subfamily
Galerucinae. Hong Kong Entomological Bulletin, 1(2), 6-25.

36. Authority, E. F. S., Schrader, G., Camilleri, M., Ciubotaru, R. M.,
Diakaki, M., & Vos, S. (2019). Pest survey card on Popillia japonica. EFSA
Supporting Publications, 16(3), 1568E.

37. Bao, C., Zhang, M., Yu, X., Sun, P., Wang, N., Xu, J., . . . Zhu, G.
(2009). Mansoniella cinnamomi, a new report pest of Cinnamomum camphora

in Tonglu. Journal of Zhejiang Forestry Science Technology, 29(3), 94-98.



119

38. Beshr, S. M. (2015). Scanning ElectronMicroscopy of Icerya
aegyptiaca (Douglas, 1890) (Hemiptera: Monophlebidae). Alexandria Science
Exchange Journal, 36 (OCTOBER-DECEMBER), 365- 372.

39. Blackman, R. L., & Eastop, V. F. (2000). Aphids on the world's crops:
an identification and information guide (No. Ed. 2). John Wiley & Sons Ltd.

40. Bhumannavar, B. (1991). New records of Sorolopha archimedias Meir.
on cinnamon and Mehteria hemidoxa (Meyr.) on betel vine in South Andaman.
Journal of the Andaman Science Association, 7(2), 82-83.

41. Blackman, R. L., & Eastop, V. F. (2008). Aphids on the world's
herbaceous plants and shrubs, 2 volume set: John Wiley & Sons.

42. Brown, L. N., & Mizell II1, R. (1993). The clearwing borers of Florida
(Lepidoptera: Sesiidae). Tropical Lepidoptera Research, 1-21.

43. Butani, D. (1983). Spices and pest problems-2: Cinnamon.

44. Cantrill, D. J., Wanntorp, L., & Drinnan, A. N. (2011). Mesofossil
flora from the Late Cretaceous of New Zealand. Cretaceous Research, 32(2),
164-173.

45. Chang, C. (1984). The morphology and life history of Zeuzera coffeae
Nietner on grapevine in Taiwan. Plant Protect Bull Taiwan, 26, 145-153.

46. Chaturvedi, Y., Rao, G., Tiwari, A., Duduk, B., & Bertaccini, A.
(2010). Phytoplasma on ornamentals: detection, diversity and management. Acta
Phytopathologica et Entomologica Hungarica, 45(1), 31-69.

47. Chen, C., Zhang, C., Li, S., Zhu, H., Fan, B., Wang, Y., . . . Hao, D.
(2021). Biological traits and life history of Pagiophloeus tsushimanus
(Coleoptera: Curculionidae), a weevil pest on camphor trees in China. Journal of
Forestry Research, 32(5), 1979-1988.

48. Cho, G., Kim, W., Kwon, Y. S., & Lee, S. (2020). Check list of lace
bugs (Hemiptera: Tingidae) of Korea. Journal of Asia-Pacific Entomology, 23
(3), 736 - 745.



120
49. Chouksey, S., & Singh, S. (2018). Assessments on the impact of

human-tiger conflict and community-based conservation in Bandhavgarh Tiger
Reserve, Madhya Pradesh, India. Journal of Threatened Taxa, 10(7), 11844-
11849.

50. Coiffard, C., Gomez, B., Nel, A., Kvacek, J., Neraudeau, D., &
Thévenard, F. (2008). Application of the Wagner's Parsimony Method in fossil
plant assemblages from the Cretaceous of Europe. Review of Palaeobotany
Palynology, 148(1), 1-12.

51. Dang, N. Q. (2022). Root rot in Cinnamomum cassia (L.) J. Presl. in
Vietnam: isolation, identification of causal agents and potential biocontrol
agents. (Doctoral desertation), Murdoch University.

52. Dao, N., Hop, T., & Siemonsma, J. (1999). Cinnamomum Schaeffer. In
C. C. de Guzman, & J. S. Siemonsma (Eds.), Plant Resources of South-East
Asia 13 : Spices. Backheys Pub., Laden, 94-99.

53. De Barro, P. (1991). Attractiveness of four colours of traps to cereal
aphids (Hemiptera: Aphididae) in South Australia. Australian Journal of
Entomology, 30(4), 263-264.

54. Devasahayam, S., & Koya, K. (1993). Additions to the insect fauna
associated with tree spices.

55. Dharmadasa, G., & Jayasinghe, G. (2000). A clear wing moth
(Synanthidon spp), a new pest damage in cinnamon cultivations and its
damaging severity in Sri Lanka. Paper presented at the Proc. Sri Lanka Assoc.
Adv. Sci.

56. Dombroskie, J. J., & Sperling, F. A. (2013). Phylogeny of the tribe
Archipini (Lepidoptera: Tortricidae: Tortricinae) and evolutionary correlates of
novel secondary sexual structures. Zootaxa, 3729(1), 1-62-61-62.

57. Dongsheng, W. (1994). Schizotetranychus lushanensis, a new pest on
camphor trees from east China (Acarina: Tetranychidae). Journal of Shanghai

Agricultural College, 12(3), 215-217.



121

58. Duong, T. N., & Van Dao, T. (2017). Molecular detection and
identification of a phytoplasma associated with cinnamon (Cinnamomum cassia
B.) witches’ broom disease in Quang Ngai province, Vietnam. Vietnam Journal
of Science, Technology and Engineering, 59(3), 44-47.

59. Ekesi, S., Akpa, A. D., Onu, 1., & Ogunlana, M. O. (2000).
Entomopathogenicity of Beauveria bassiana and Metarhizium anisopliae to the
cowpea aphid, Aphis craccivora Koch (Homoptera: Aphididae). Archives of
Phytopathology Plant Protection, 33(2), 171-180.

60. Elfaki, E., Malembeka, F., Johnson, A. T., Hassan, S., & Idris, E.
(2013). Leaf-litter insects at Amani Nature Reserve, Tanzania: A comparative
analysis. Egyptian Academic Journal of Biological Sciences. A, Entomology,
6(1), 35-42.

61. Emden, H. V, & Harrington, R. (2017). Aphids as crop pests: Cabi.

62. Freeman, P. (1947). A Revision of the Genus Dysdercus bolsduval
(Hemiptera, Pyrrhocoridae), excluding the American Species. Transactions of
the Royal Entomological Society of London(98(pt. 8)).

63. Grassi, A., Zini, M., & Forno, F. (2002). Mating disruption field trials
to control the currant clearwing moth, Synanthedon tipuliformis Clerck: a three-
year study. IOBC wprs Bulletin, 25, 69-76.

64. Grove, T. (1999). Thrips management in mango orchards.
Stellenbosch: Stellenbosch University,

65. Guo, S. (1979). Late Cretaceous and Early Tertiary floras from the
southern Guangdong and Guangxi with their stratigraphic significance. Institute
of Vertebrate Paleontology Paleoanthropology Nanjing Institute of Geology
Paleontology, Academia Sinica , Mesozoic Cenozoic red beds of South China,
223-231.

66. Hatting, J. L., Wraight, S. P., & Miller, R. M. (2004). Efficacy of

Beauveria bassiana (Hyphomycetes) for control of Russian wheat aphid



122

(Homoptera: Aphididae) on resistant wheat under field conditions. Biocontrol
Science Technology, 14(5), 459-473.

67. Heppner, J. (2021). Review of Comocritis and Aetherastis, with new
species from Taiwan and Vietnam (Lepidoptera: Oecophoridae: Xyloryctinae).
Lepidoptera Novae, 13(1-2), 27-66.

68. Heppner, J. B., & Bae, Y.-S. (2022). A new Polylopha species
attacking cinnamon trees in Vietnam (Lepidoptera: Tortricidae: Chlidanotinae:
Polyorthini). Zootaxa, 5100(2), 280-286.

69. Hill, M. G. (1980). Wind dispersal of the coccid Icerya seychellarum
(Margarodidae: Homoptera) on Aldabra atoll. The Journal of Animal Ecology,
939-957.

70. Hsieh, J.-F., Jeng, M.-L., Hsieh, C.-H., Ko, C.-C., & Yang, P.-S.
(2014). Phylogenetic diversity and conservation of protected click beetles
(Campsosternus spp.) in Taiwan: a molecular approach to clarifying species
status. Journal of Insect Conservation, 18, 1059-1071.

71. Huang, J., Wu, S., Gao, L., & Yang, L. (2014). Diagnosis and damage
of weevil pest Pagiophloeus tsushimanus on camphor tree. Journal of Zhejiang
A F University, 31(5), 764-767.

72. Huaqing, K., Danyang, Z., Changsheng, Q., & Jinzhu, X. (2021).
Biology of Cylindralcides sauteri (Coleoptera: Curculionidae), a new pest of
Cinnamomum camphora.

73. Huda, N. A., Salmah, C. M., Hamdan, A., & Razak, A. M. (2019).
First report of a snout weevil Alcidodes sp. (Coleoptera: Curculionidae) field
infestation on mango Mangifera indica L.(Anacardiaceae) in Perlis, Malaysia.

74. Irshad, A. (2017). Integrated pest management of Zeuzera coffeae
Nietner: an efficient approach to reduce the infestation of walnut trees.

75. Jayashinghe, G. (2013). Integrated managemet of cinnamon clearwing

moth (Ichneumoniptera cinnamomumi) using earthing-up, insecticides and sex



123

pheromenes. Proceedings of the symposium on Minor Export Crops (Ed: B.
Marambe), 12-13 september, Peradeniya, Sri Lanka.

76. Jayasinghe, G., Gunaratne, W., Darshanee, H., Griepink, F., Louwaars,
N., & Stol, W. (2006). Environmentally sound insect control on Cinnamon: a
feasibility study on the use of insect pheromones to replace large-scale use of
insecticides (No. 119). Plant Research International.

77. Jayasinghe, G., Rajapakse, R., Kumara, K. W., Ratnasekera, D., &
Adikaram, N. (2020). Pests and diseases of Cinnamon (Cinnamomum
zeylanicum Blume). Cinnamon: Botany, Agronomy, Chemistry Industrial
Applications, 201-232.

78. Jayasinghe, G., & Wickramasinghe, P. (2001). Control measures of
wood boring moth (Synanthidon sp.) in cinnamon (C. verum Presl.). Proc 57th
Ann Sessions Proc Sri Lanka Assoc Adv Sci Part 1:59 (Abs).

79. Johnson, K. R. (2002). Megaflora of the Hell Creek and lower Fort
Union Formations in the western Dakotas: Vegetational response to climate
change, the Cretaceous-Tertiary boundary event, and rapid marine transgression.

80. Kaiwa, N., Hosokawa, T., Kikuchi, Y., Nikoh, N., Meng, X. Y.,
Kimura, N., ... & Fukatsu, T. (2010). Primary gut symbiont and secondary,
Sodalis - allied symbiont of the scutellerid stinkbug Cantao ocellatus. Applied
and Environmental Microbiology, 76 (11), 3486-3494.

81. Kuwana, S. I. (1926). The Diaspine Coccidae of Japan: Genera
Cryptoparlatoria, Howardia, Sasakiaspis, Diaspis, Aulacaspis, Pinnaspis and
Prontaspis (Vol. 2).

82. Khan, A., Khan, A., Khanal, S., & Gyawali, S. (2020). Insect pests and
diseases of cinnamon (Cinnamomum verum Presi.) and their management in
agroforestry system: A review. Acta Entomology Zoology, 1(2), 51-59.

83. Khan, A. U., Khan, A. U., Khanal, S., & Gyawali, S. (2020). Insect

pests and diseases of cinnamon (Cinnamomum verum Presi.) and their



124

management in agroforestry system: A review. Acta Entomology Zoology, 1(2),
51-59.

84. Kimoto, S. (1989). Chrysomelidae (Coleoptera) of Thailand,
Cambodia, Laos and Vietnam. IV. Galerucinae.

85. Kimoto, S., & Gressitt, J. L. (1982). Chrysomelidae (Coleoptera) of
Thailand, Cambodia, Laos and Vietnam. III. Eumolpinae.

86. Kondo, T., & Mufioz, J. A. (2016). Scale insects (Hemiptera:
Coccoidea) associated with avocado crop, Persea americana Mill.(Lauraceae) in
Valle del Cauca and neighboring departments of Colombia.

87. Lebsky, V., & Poghosyan, A. (2007). Phytoplasma associated diseases
in tomato and pepper in the state of BCS, Mexico: a brief overview. Bulletin of
Insectology, 60(2), 131.

88. Lee, 1.-M., Davis, R. E., & Gundersen-Rindal, D. E. (2000).
Phytoplasma: phytopathogenic mollicutes. Annual Reviews in Microbiology,
54(1),221-255.

89. Li, Y., Chen, S., Li, L., Liao, X., & Yang, L. (1990). Bionomics and
population dynamics of Stephanitis laudata. Insect Knowledge, 27(2), 104-107.

90. Lin, C. C., Wu, S. J,, Chang, C. H., & Ng, L. T. (2003). Antioxidant
activity of Cinnamomum cassia. Phytotherapy Research, 17(7), 726-730.

91. Lo Verde, G., Cerasa, G., Altamore, B., & Farina, V. (2020). First
record of Icerya seychellarum and confirmed occurrence of Aulacaspis
tubercularis (Hemiptera: Coccomorpha) in taly. Phytoparasitica, 48 (2), 175 -
182

92. Malumphy, C. (2014). An annotated checklist of scale insects
(Hemiptera: Coccoidea) of Saint Lucia, Lesser Antilles. Zootaxa, 3846(1), 69—
86-69-86.

93. Mandanayake, M. A. R., Amarakoon, A. M., Sirisena, U. G. A.,
Hemachandra, K., Wilson, M. R., & Kahawaththa, U. (2014). Occurrence of



125

Leptocorisa acuta (Thunberg) (Hemiptera: Alydidae) in Sri Lanka. Annals of
Sri Lanka Department of Agriculture, 16, 323 - 326.

94. Mani, M. S. (1973). Plant galls of India. Macmillan Co., India Ltd,
New Delhi.

95. Marina, Y., Yuina, M., Misa, Y., Tomohide, Y., & Tetsuya, N. (2023).
Urgent survey on Mansoniella cinnamomi (Insecta: Heteroptera: Miridae), an
invasive exotic plant bug injurious to camphor laurel tree, in Nagasaki City,
Kyushu, Japan. H#& =5 QO FEFHEE, 3, 115-122.

96. Mauricio-Castillo, J., Argiiello-Astorga, G., Ambriz-Granados, S.,
Alpuche-Solis, A., & Monreal-Vargas, C. (2007). First Report of Tomato golden
mottle virus on Lycopersicon esculentum and Solanum rostratum in Mexico.
Plant Disease, 91(11), 1513-1513.

97. Moulton, D. (1911). Synopsis, catalogue, and bibliography of North
American Thysanoptera, with description of new species: US Government
Printing Office.

98. Mound, L., Nakahara, S., & Tsuda, D. M. (2016). Thysanoptera-
Terebrantia of the Hawaiian Islands: an identification manual. ZooKeys(549),
71.

99. Perera, H., Sritharan, R., & Perera, K. (1985). Some studies on
cinnamon galls in Sri Lanka. Sri Lankan J Agric Sci, 22, 23-27.

100.Perera, H., Sritharan, R., & Perera, K. (1991). Some studies on
cinnamon galls in Sri Lanka. Sri Lankan Journal of Agriculture Science, 22, 23-
27.

101.Peri, E., & Kapranas, A. (2012). Pseudococcidae and monophlebidae.
Integrated control of citrus pests in the Mediterranean Region, 172-182.

102.Premkumar, T., Devasahayam, S., & Koya, K. (1994). Pests of spice
crops. In: Chadha KL, Rethinam P (eds) Advances in horticulture. Plantation
and spice crops part-2, vol 10. Malhotra Publishing House, New Delhi, 787—
823.



126

103.Quang, D.-N., Thu, P.-Q., Thanh, N.-V., Binh, L.-V., Chi, N.-M., &
Heppner, J. (2022). Biological notes on bark-feeding larvae (Aetherastis) on
Cinnamomum cassia trees in Vietnam (Lepidoptera: Oecophoridae:
Xyloryctinae). The Journal of the Lepidopterists' Society, 76(2), 102-108.

104.Rajapakse, R., & Kulasekera, V. (1982). Some observations on the
insect pests of cinnamon in Sri Lanka. Entomon, 7(2), 221-223.

105.Rajapakse, R., & Ratnasekara, D. (1997). Studies on the distribution
and control of leaf galls in cinnamon caused by Trioza cinnamomi Boselli in Sri
Lanka.

106.Rajapakse, R., & Wasantha Kumara, K. (2007). A review of
identification and management of pests and diseases of Cinnamon
(Cinnamomum zeylanicum Blume).

107.Ramani, S., Mohanraj, P., & Yeshwanth, H. (2019). Indian insects:
diversity and science: CRC Press.

108.Rashwan, R. S. (2015). Impact of melon varieties, planting dates and
use of sticky traps on suppressing aphid populations on melon plants. Egyptian
Academic Journal of Biological Sciences. A, Entomology, 8(1), 53-60.

109.Ravindran, P., Nirmal-Babu, K., & Shylaja, M. (2003). Cinnamon and
cassia: the genus Cinnamomum: CRC press.

110.Ray, S., Sharma, D., & Banerjee, A. (2023). Indian bay leaf
(cinnamomum tamala)—how to protect the tree species from the ravages of insect
pests and diseases. biological forum — An International Journal.

111.Roach, S., & Agee, H. (1972). Trap colors: preference of alate aphids.
Environmental Entomology, 1(6), 797-798.

112.Rutherford, A. (1913). Zeuzera coffeae (Red borer; Coffee borer). J
Trop Agric, 41, 486-488.

113.Sahabandu, T., Rajapakse, R., & Ratnasekera, D. (1998). The effect of
three pesticides and pesticie interval on Cinnamomum verum galls in Southern

Sri Lanka. Madras Agricultural Journal, 85(jul-sep), 1.



127
114.Sayed, A. M., & Dunlap, C. A. (2019). Virulence of some

entomopathogenic fungi isolates of Beauveria bassiana (Hypocreales:
Cordycipitaceae) and Metarhizium anisopliae (Hypocreales: Clavicipitaceae) to
Aulacaspis tubercularis (Hemiptera: Diaspididae) and Icerya seychellarum
(Hemiptera: Monophlebidae) on mango crop. Journal of Economic Entomology,
112(6), 2584-2596.

115.Shanika, M., Chinthaka, U., Rupasinghe, C., & Jayasinghe, G. (1913).
The use of sticky traps for managing leaf miners (Acrocercops spp.) And thrips
(Helionothrips annosus Wang) in Cinnamon (Cinnamomum zeylanicum Blume)
nurseries and plantations in Sri Lanka J Trop Agric, 41, 486-488.

116.Shen, G., & Liu, H. (1990). Research on scale insect species in
camphor trees in the Nanchang area. Acta Agriculturac Universitatis
Jiangxiensis, 12(1), 10-17.

117.Shi, Y., Tao, M., & Chen, G. (2009). Studies on biological
characteristic and population dynamics of Aonidiella citrina. Journal of Yunnan
Agricultural University, 24(2), 185-189.

118.Seemiiller, E., Marcone, C., Lauer, U., Ragozzino, A., & Goschl, M.
(1998). Current status of molecular classification of the phytoplasmas. Journal
of Plant Pathology, 3-26.

119.Straw, N. A., Williams, D. T., & Green, G. (2011). Influence of sticky
trap color and height above ground on capture of alate Elatobium abietinum
(Hemiptera: Aphididae) in Sitka spruce plantations. Environmental Entomology,
40(1), 120-125.

120.Takahashi, R. (1936). Two interesting Scale Insects attacking the
Lauraceae in Formosa (Hemiptera). Transactions of the Natural History Society
of Formosa, 26(149).

121.Tikader, A., Vijayan, K., & Saratchandra, B. (2014). Cricula
trifenestrata (Helfer) (Lepidoptera: Saturniidae) - A silk producing wild insect
in India. Tropical Lepidoptera Research, 22-29.



128

122.Tozlu, E., Tekiner, N., Tozlu, G., Kotan, R., Calmasur, O., Goktiirk,
T., & Dadasoglu, F. (2020). The investigation of the biological control of Icerya
purchasi Maskell, 1878 (Hemiptera: Margarodidae) with entomopathogenic
fungi and bacteria. Alinteri Journal of Agriculture Science, 35(1), 50-56.

123.UK, C. (2014). Xylosandrus mutilatus (Blandford, 1894), camphor
shoot beetle.[pest/pathogen]. AQB CPC record(AQB CPC record).

124.Unruh C. M. and P. J. Guilan (2008). Identification guide to species in
the scale insect tribe Iceryini (Coccoidea: Monophlebidae). Zootaxa 1803. 106p.

125.Varga, L., & Fedor, P. J. (2009). First interception of the greenhouse
pest Echinothrips americanus Morgan, 1913 (Thysanoptera: Thripidae) in
Slovakia. Plant Protection Science, 44(4), 155-159.

126.Verspohl, E. J., Bauer, K., & Neddermann, E. (2005). Antidiabetic
effect of Cinnamomum cassia and Cinnamomum zeylanicum in vivo and in
vitro. Phytotherapy Research: An International Journal Devoted to
Pharmacological Toxicological Evaluation of Natural Product Derivatives,
19(3), 203-206.

127.Vierbergen, G. (1998). Echinothrips americanus Morgan, A new thrips
in Dutch greenhouses (Thysanoptera: Thripidae). (9), 155-160.

128.Vijay, S., Dubey, O., Nair, C., & Pillai, G. (1978). Biology and
bionomics of insect pests of cinnamon. Journal of Plantation Crops, 6(1), 24-27.

129.Wang, Z., & Tong, X. (2017). A new species of Helionothrips from
China (Thysanoptera, Panchaetothripinae). ZooKeys, (714), 47.

130.Wen, X. (1995). The pathogen of branch-rot occurred on Chinese
cassia tree. Paper presented at the Chinese science bbstracts series B.

131.Weintraub, P. G., & Beanland, L. (2006). Insect vectors of
phytoplasmas. Annual review of Entomology, 51(1), 91-111

132. Widanapathirana, C. U., Yap, S. A., Ulitzka, M. R., & Jayasinghe, G.
(2022a). First record and redescription of Helionothrips annosus Wang, 1993



129

(Thysanoptera, Thripidae) in South Asian region: a pest of true Cinnamomum
tree, Cinnamomum verum. J. Presl. in Sri Lanka. Check List, 18(6), 1195-1201.

133.Wu, K., & Guo, Y. (2003). Influences of Bacillus thuringiensis
Berliner cotton planting on population dynamics of the cotton aphid, Aphis
gossypii Glover, in northern China. Environmental Entomology, 32(2), 312-318.

134.Zaidi, S. F., Aziz, M., Muhammad, J. S., & Kadowaki, M. (2015).
Diverse pharmacological properties of Cinnamomum cassia: A review. Pakistan
journal of pharmaceutical sciences, 28(4).

135.Zaim, M., & Samad, A. (1995). Association of phytoplasmas with a
witches-broom disease of Withania somnifera (L.) Dunal in India. Plant Science,
109(2), 225-229.

136.Zhang, C., Fan, L., Fan, S., Wang, J., Luo, T., Tang, Y., ... Yu, L.
(2019). Cinnamomum cassia Presl: A review of its traditional uses,
phytochemistry, pharmacology and toxicology. Molecules, 24(19), 3473.

137.Zhao, D., Qin, C., Xu, J., Liao, F., & Jie, Y. (2016). Larvae spatial
distribution pattern and the population predication of Polylopha cassiicola.
Journal of Environmental Entomology, 38(6), 1262-1268.

138.Zheng L. Y. (1992). A new species of genus Pseudodoniella China &
Carvalho from China (Insecta: Hemiptera: Miridae). Reichenbachia, 21:119-
122 pp.

139.Zhou, A., Xu, X., Wang, L., Gu, X., & Technology. (2018).
Investigation of the occurrence and damage of diseases and pests on
Cinnamomum camphora (L.) Presl in Zhenjiang City. Journal of Jiangsu

Forestry Science, 45(1), 44-48.



130

PHU LUC



Két qua phan tich thong ké
I. SAU HAI VO
1.1. Phong trir Sau hai vé Qué & rurng trong bang bién phap thu cong
a. Ty Ié bi hai (P%) truwdc khi phong triv Sau hai vé Qué ¢ rieng trong bing bién phdp thii
cong

Df Sum Sq Mean Sq F value Pr(>F)
CT 2 228.22 114.11 62.79 <5.15e-08 ***
Residuals 15 27.26 1.82

Signif. codes: 0 “**** (0.001 “**>0.01 “*> 0.05°.> 0.1 *’ 1
Mean Square Error: 1.817444

CT P% std r se Min  Max Q25 Q50 Q75
CT1 43.41667 1.185608 6  0.5503702 42.5 452 42525 4285 44.225
CT2 52.00000 1.400000 6 0.5503702 50.8 543 51.000 51.45 52.725
CT3 46.36667 1.444530 6  0.5503702 44.6 48.2 45400 46.10 47.550
Alpha: 0.05 ; DF Error: 15
Critical Value of Studentized Range: 3.673378
Minimun Significant Difference: 2.021718
Treatments with the same letter are not significantly different.

P% Groups
CT2 52.00000 a
CT3 46.36667 b
CT1 43.41667 c

Tukey multiple comparisons of means
95% family-wise confidence level
diff lwr upr p adj
CT2-CT1 8.583333 6.5616156  10.605051 0.0000000
CT3-CTl1 2.950000 0.9282823 4971718  0.0047591
CT3-CT2  -5.633333  -7.6550511 -3.611616 0.0000082
b. Chi s6 hai (R%) truwéc khi phong triv Sdu hai vé Qué & rirng trong bing bién phdp thii
cong

Df Sum Sq Mean Sq F value Pr(>F)
CT 2 357.9 178.9 224.1 <6.72e-12 ***
Residuals 15 12.0 0.8

Signif. codes: 0 “***”0.001 “*** 0.01 “*> 0.05 > 0.1 “” 1
Mean Square Error: 0.7984444

CT R% std r se Min Max Q25 Q50 Q75
CT1 38.20000 1.1099550 6 0.3647932 363 39.2 37.750 38.55 38.975
CT2 47.61667 0.9907909 6 0.3647932 463 489 46.925 47.65 48.300
CT3 38.11667 0.4262237 6 0.3647932 37.8 38.8 37.825 3790 38.350
Alpha: 0.05 ; DF Error: 15
Critical Value of Studentized Range: 3.673378
Minimun Significant Difference: 1.340023
Treatments with the same letter are not significantly different.

R% Groups
CT2 47.61667 a
CTl1 38.20000 b
CT3 38.11667 c

Tukey multiple comparisons of means
95% family-wise confidence level



diff lwr upr p adj
CT2-CTl1 9.41666667 8.076644  10.756690  0.0000000
CT3-CT1  -0.08333333 -1.423356  1.256690  0.9857319
CT3-CT2 -9.50000000  -10.840023 -8.159977  0.0000000

c. Ty 1¢ bi hai (P%) 10 ngay sau khi phong triv Sdu hai vé Qué & rieng trong bang bién
phap thu cong

Df Sum Sq Mean Sq F value Pr(>F)
CT 2 2387.2 1194 1186 <2e-16 ***
Residuals 15 15.1 1

Signif. codes: 0 “***”0.001 “**>0.01 “** 0.05°.> 0.1 *’ 1
Mean Square Error: 1.006333

CT P% std r se Min Max Q25 Q50 Q75
CT1 1228333 0.9261029 6  0.409539 10.8 13.2 11.800 12.5 12975
CT2 10.13333 1.2832251 6  0.409539 9.0 12.1  9.125 9.7 10.950
CT3 35.56667 0.7174027 6  0.409539 34.8 36.6 34975 355 36.025
Alpha: 0.05 ; DF Error: 15
Critical Value of Studentized Range: 3.673378
Minimun Significant Difference: 1.504392
Treatments with the same letter are not significantly different.

P% Groups
CT3 35.56667 a
CT1 12.28333 b
CT2 10.13333 c

Tukey multiple comparisons of means
95% family-wise confidence level
diff lwr upr p adj
CT2-CTl1 -2.15000 -3.654392 -0.6456085 0.005564
CT3-CTl1 23.28333 21.778942 247877249 0.000000
CT3-CT2 25.43333 23.928942 26.9377249 0.000000
d. Chi sé hai (R%) 10 ngay sau khi phong triv Sdu hai vé Qué ¢ rieng trong bang bién phdp
thi cong

Df Sum Sq Mean Sq F value Pr(>F)
CT 2 1282.8 641.4 1016 <2e-16 ***
Residuals 15 9.5 0.6

Signif. codes: 0 “***”0.001 “*** 0.01 “*> 0.05 > 0.1 “” 1
Mean Square Error: 0.6313333
Cong thuc thi nghiém, means
R% std r se Min Max Q25 Q50 Q75
CT1 10.533333 0.5853774 6  0.3243798 9.7 112 10.250 10.45 11.025
CT2 9.283333 0.3970726 6  0.3243798 8.6 97 9.150 935 9.550
CT3 27.783333 1.1805366 6  0.3243798 26.7 299 26925 27.60 28.050
Alpha: 0.05 ; DF Error: 15
Critical Value of Studentized Range: 3.673378
Minimun Significant Difference: 1.191569
Treatments with the same letter are not significantly different.
R% Groups
CT3 27.783333 a
CT1 10.533333 b



CT2 9.283333 c
Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr p adj
CT2-CTl1 -1.25 -2.441569 -0.05843068 0.0392319
CT3-CT1 17.25 16.058431 1. 18.44156932 0.0000000
CT3-CT2 18.50 -10.17.308431  -8. 19.69156932 0.0000000

1.2. Phong trir Sau hai vo6 Qué ¢ rirng trong bang bién phap 1am sinh
a. Ty 1¢ bi hai (P%) truwéc khi phong triv Sau hai vé Qué ¢ rirng trong bang bién phdp lim
sinh

Df Sum Sq Mean Sq F value Pr(>F)
CT 4 29.919 7.480 20.62 <1.28e-07 ***
Residuals 25 9.068 0.363
Signif. codes: 0 “***>0.001 “**>0.01 “*> 0.05°.> 0.1 *’ 1
Mean Square Error: 0.3627333
CT P% std r se Min Max Q25 Q50 Q75
CT1 2236667 0.6562520 6 0.2458771 213 233 22.175 2245 22575
CT2 2193333 0.5988879 6 0.2458771 21.4 23.0 21.525 21.75 22.125
CT3 20.56667 0.3983298 6 0.2458771 199 21.0 20.400 20.70 20.775
CT4 23.45000 0.4549725 6 0.2458771 229 239 23.050 23.55 23.825
CT5 21.13333 0.8115828 6 0.2458771 20.1 22.1 20475 21.35 21.625
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 1.021217
Treatments with the same letter are not significantly different.
P% Groups

CT4 23.45000 a

CT1 22.36667 b

CT2 21.93333 be

CT5 21.13333 cd

CT3 20.56667 d
Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr p adj

CT2-CT1  -0.4333333  -1.4545503 0.5878836 0.7250902
CT3-CT1  -1.8000000 -2.8212169 -0.7787831 0.0002120
CT4-CT1  1.0833333  0.0621164 2.1045503 0.0337201
CT5-CT1  -1.2333333  -2.2545503 -0.2121164 0.0124149
CT3-CT2 -1.3666667 -2.3878836 -0.3454497 0.0048993
CT4-CT2 1.5166667  0.4954497 2.5378836 0.0016719
CT5-CT2  -0.8000000 -1.8212169 0.2212169 0.1779574
CT4-CT3  2.8833333  1.8621164 3.9045503 0.0000001
CT5-CT3  0.5666667  -0.4545503 1.5878836 0.4933016
CT5-CT4 -2.3166667 -3.3378836 -1.2954497 0.0000052

b. Chi 56 hai (R%) trwéc khi phong triv Sdu hai vé Qué & rirng trong bang bién phdp lim

sinh

Df Sum Sq

Mean Sq

F value

Pr(>F)



CT 4 61.12 15.279 67.11 <5.31e-13 ***
Residuals 25 5.69 0.228
Signif. codes: 0 “***”(0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.2276667
CT R% std r se Min Max Q25 Q50 Q75
CT1 1821667 0.1940790 6 0.1947933 179 18.5 18.200 18.20 18.275
CT2 17.60000 0.4516636 6 0.1947933 169 18.1 17.350 17.70 17.900
CT3 1523333 0.7474401 6 0.1947933 14.1 162 14950 15.15 15.725
CT4 19.65000 0.4277850 6 0.1947933 189 20.1 19.525 19.75 19.900
CTS5 17.85000 0.3937004 6 0.1947933 174 184 17.525 17.90 18.050
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.8090475
Treatments with the same letter are not significantly different.
R% Groups

CT4 19.65000 a

CT1 18.21667 a

CT5 17.85000 b

CT2 17.60000 b

CT3 15.23333 c
Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr p adj

CT2-CT1 -0.6166667 -1.4257141 0.1923808 0.1986980
CT3-CT1  -2.9833333 -3.7923808 -2.1742859 0.0000000
CT4-CT1  1.4333333  0.6242859 2.2423808 0.0001982
CT5-CTl  -0.3666667 -1.1757141 0.4423808 0.6751179
CT3-CT2 -2.3666667 -3.1757141 -1.5576192 0.0000001
CT4-CT2  2.0500000  1.2409525 2.8590475 0.0000008
CT5-CT2  0.2500000  -0.5590475 1.0590475 0.8913208
CT4-CT3  4.4166667  3.6076192 5.2257141 0.0000000
CT5-CT3  2.6166667 1.8076192 3.4257141 0.0000000
CT5-CT4 -1.8000000 -2.6090475 -0.9909525 0.0000071

c. Ty I¢ bi hai (P%) 2 thang sau khi phong trir Sdu hai vé Qué ¢ rieng trong béing bi¢n phdp
ldm sinh

Df Sum Sq Mean Sq  F value Pr(>F)

CT 4 3326 831.4 2610 <2e-16 ***
Residuals 25 8 0.3
Signif. codes: 0 “***”0.001 “*** 0.01 “*>0.05 0.1 ‘"1
Mean Square Error: 0.3185333

CT P% std r se Min Max Q25 Q50 Q75
CT1 1398333 0.4215052 6 0.2304103 132 144 13925 14.10 14.200
CT2 13.50000 0.4049691 6 0.2304103 129 14.1 13.325 13.50 13.675
CT3 12.03333 0.6801961 6 0.2304103 109 129 11.825 12.10 12.375
CT4 13.46667 0.7763161 6 0.2304103 125 145 39.350 39.50 39.650
CT5 39.51667 0.4308906 6 0.2304103 389 40.2 20475 21.35 21.625

Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.9569775



Treatments with the same letter are not significantly different.

CT5
CTl1
CT2
CT4
CT3

P% Groups
39.51667 a
13.98333 b
13.50000 b
13.46667 b
12.03333 c

Tukey multiple comparisons of means
95% family-wise confidence level

diff Iwr upr p adj
CT2-CTl1 -0.48333333 -1.4403108 0.4736441 0.5822007
CT3-CTl1 -1.95000000 -2.9069775 -0.9930225 0.0000277
CT4-CTl1 -0.51666667 -1.4736441 0.4403108 0.5197516
CT5-CT1  25.53333333 24.5763559 26.4903108 0.0000000
CT3-CT2  -1.46666667 -2.4236441 -0.5096892 0.0011766
CT4-CT2  -0.03333333 -0.9903108 0.9236441 0.9999734
CT5-CT2  26.01666667  25.0596892 26.9736441 0.0000000
CT4-CT3 1.43333333 0.4763559 2.3903108 0.0015230
CT5-CT3  27.48333333 26.5263559  1.28.4403108 0.0000000
CT5-CT4  26.05000000  25.0930225 27.0069775 0.0000000
d. Chi sé hai (R%) 12 thing sau khi phong triv Sdu hai vé Qué & rieng trong bing bién phdp
lam sinh
Df Sum Sq Mean Sq  F value
CT 4 3282 820.4 4258
Residuals 25 0.2
Signif. codes: 0 “***”0.001 “**>0.01 “** 0.05°.>0.1 *’ 1
Mean Square Error: 0.1926667
CT R% std r Min Max Q25
CT1 9.750000 0.2810694 6 0.1791957 94 102 9.600
CT2 9.316667 0.6493587 6 0.1791957 8.5 10.4  8.975
CT3  8.533333 0.3932768 6 0.1791957 8.1 9.1 8.250
CT4 8.700000 0.3741657 6 0.1791957 8.3 93 8425
CT5 35.200000 0.4098780 6 0.1791957 34.7 359 34.975
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.7442649
Treatments with the same letter are not significantly different.
R% Groups

CT5 35.200000 a

CT1 9.750000 b

CT2 9.316667 be

CT4 8.700000 cd

CT3 8.533333 d
Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr p adj

CT2-CT1  -0.4333333  -1.1775983 0.31093162 0.4462358
CT3-CTl -1.2166667 -1.9609316  -0.47240172 0.0005503
CT4-CT1  -1.0500000 -1.7942649  -0.30573505 0.0028898
CT5-CT1  25.4500000 24.7057351  26.19426495 0.0000000

Pr(>F)
<2e-16 ***
Q50 Q75
9.70  9.875
925  9.525
8.45  8.800
8.65 8.875
3520 35.275



CT3-CT2
CT4-CT2
CT5-CT2
CT4-CT3
CT5-CT3
CT5-CT4

-0.7833333
-0.6166667
25.8833333
0.1666667
26.6666667
26.5000000

-1.5275983
-1.3609316
25.1390684
-0.5775983
25.9224017
25.7557351
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-0.03906838
0.12759828
26.62759828
0.91093162
27.41093162
27.24426495

0.0356178
0.1393595
0.0000000
0.9635500
0.0000000
0.0000000

1.3. Phong trir Sau hai vé Qué & rirng trong bing bién phap biy
a. 80 lwong truwong thanh trung binh

Df Sum Sq Mean Sq  F value Pr(>F)

CT 5 801.6 160.32 16975  <2e-16 ***
Residuals 12 0.1 0.01
Signif. codes: 0 “****0.001 “**>0.01 “** 0.05°.> 0.1 *’ 1
Mean Square Error: 5.811795

CT S6TT std r se Min Max Q25 Q50 Q75
CT1  4.777778 3.6666667 9  0.8035888 2 14 423.0 4 5.00
CT2 13.142857 1.3451854 7 09111841 11 15 12.5 13 14.00
CT3  1.775000 0.7206148 8  0.8523347 1 3 1.0 2 2.05

Alpha: 0.05 ; DF Error: 21

Critical Value of Studentized Range: 3.564625

Groups according to probability of means differences and alpha level( 0.05 )

Treatments with the same letter are not significantly different. Treatments with the same letter
are not significantly different.

S6 truong thanh Groups
CT2 13.142857 a
CT1 4.777778 b
CT3 1.775000 c

Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr p adj
CT2-CT1 8.365079 5.302808  11.42735072 0.0000024
CT3-CT1  -3.002778 -5.955429  -0.05012644 0.0457783
CT3-CT2 -11.367857 -14.512748 -8.22296634 0.0000000

1.4. Phong trir Sau hai vo Qué 0 rung trf“)ng bz"mg thudc bao vé thue vat sinh hoc
1.4.1. Danh gia hi€¢u lue cia thuoc bao vé thuc vat sinh hoc trong phong thi nghiém
a. Hiéu luc phong triv (E%) sau 1 ngay thi nghiém

Df Sum Sq Mean Sq  F value Pr(>F)

CT 6 879,4 146.56 18105  <2e-16 ***
Residuals 14 0.1 0.01

Signif. codes: 0 “***”0.001 “*** 0.01 “*>0.05 0.1 ‘"1
Mean Square Error: 0.008095238

CT E% std r se Min Max Q25 Q50 Q75
CT1 0.000000 0.0000000 3 0.05194625 0.0 0.0 0.0 0.0 0.0
CT2 0.000000 0.0000000 3 0.05194625 0.0 0.0 0.0 0.0 0.0
CT3 6.700000 0.1000000 3 0.05194625 6.6 6.8 6.65 6.7 6.75
CT4 7.766667 0.1527525 3 0.05194625 76 7.9 7.70 7.8 7.85
CT5 18.533333 0.1527525 3 0.05194625 184 18.7 1845 185 18.60
CT6 0.000000 0.0000000 3 0.05194625 0.0 0.0 0.0 0.0 0.0
bC 0.000000 0.0000000 3 0.05194625 0.0 0.0 0.0 0.0 0.0

Alpha: 0.05 ; DF Error: 14



Critical Value of Studentized Range: 4.828954

Minimun Significant Difference: 0.2508461

Treatments with the same letter are not significantly different.
Groups

CT5
CT4
CT3
CTl1
CT2
CTé6
bC

E%
18.533333
7.766667
6.700000
0.000000
0.000000
0.000000
0.000000

a

e T

Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
CT5-CT1
CT6-CT1
bC-CT1

CT3-CT2
CT4-CT2
CT5-CT2
CTo6-CT2
bC-CT2

CT4-CT3
CT5-CT3
CT6-CT3
bC-CT3

CT5-CT4
CTe6-CT4
bC-CT4

CT6-CTS
DbC-CT5

bC-CTé6

diff
3.256654¢-15
-6.700000e+00
7.766667¢+00
1.853333e+01
5.921189%¢-16
-1.776357e-15
6.700000e+00
7.766667¢+00
1.853333e+01
-2.664535e-15
2.072416e-15
1.066667¢+00
1.183333e+01
-6.700000e+00
-6.700000e+00
1.076667¢+01
-7.766667e+00
-7.766667¢+00
-1.853333e+01
-1.853333e+01
0.000000e+00
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b. Hiéu lwc phong trir (E%) sau 3 ngay thi nghiém

CT

Residuals
Signif. codes: 0 “***”0.001 “*** 0.01 “** 0.05°.>0.1 “” 1
Mean Square Error: 0.03333333

CT
CTl1
CT2
CT3
CT4
CT5
CTé6
bC

E% std
4.433333  0.3055050
3.333333  0.1527525
24.366667 0.1527525
28.400000 0.1000000
25.900000 0.1000000
6.700000  0.2000000
0.000000  0.000000

lwr upr
-0.2665277 0.2665277
6.4334723 6.9665277
7.5001390 -8.0331944
18.2668056  18.7998610
-0.2665277 0.2665277
-0.2508461 0.2508461
6.4334723 6.9665277
7.5001390 8.0331944
18.2668056  18.7998610
-0.2665277 0.2665277
-0.2508461 0.2508461
0.8001390 1.3331944
11.5668056  12.0998610
-6.9665277 -6.4334723
-6.9508461 -6.4491539
10.5001390  11.0331944
-8.0331944 -7.5001390
-8.0175127 -7.5158206
18.7998610  -18.2668056
-18.784179  -18.2824873
-0.2508461 0.2508461
Df Sum Sq Mean Sq
5 2103.4 420.7
12 0.4 0.0
r se Min Max
3 0.09759001 4.1 4.7
3 0.09759001 32 35
3 0.09759001 242 245
3 0.09759001 28.3 28.5
3 0.09759001 25.8 26.0
3 0.09759001 6.5 6.9
3 0.09759001 0.0 0.0

p adj

1

0

0

0

1

1

0

0

0

1

1

0

0

0

0

0

0

0

0

0

1

F value Pr(>F)
12620  <2e-16 ***
Q25 Q50 Q75
4.30 4.5 4.60
3.25 33 3.40
2430 244 2445
2835 284 2845
2585 259 25095
6.60 6.7 6.80
0.0 0.0 0.0



Alpha: 0.05 ; DF Error: 14

Critical Value of Studentized Range: 4.750231

Minimun Significant Difference: 0.5007184

Treatments with the same letter are not significantly different.

E% Groups
CT4 28.400000 a
CT5 25.900000 b
CT3 24.366667 c
CT6 6.700000 d
CT1 4.433333 e
CT2 3.333333 f
bC 0.000000 g

Tukey multiple comparisons of means
95% family-wise confidence level

diff lwr upr
CT2-CTl1 -1.100000 -1.600718 -0.5992816
CT3-CTl1 19.933333 19.432615 20.4340517
CT4-CTl1 23.966667 23.465948 24.4673850
CT5-CT1 21.466667 20.965948 21.9673850
CT6-CTl1 2.266667 1.765948 2.7673850
bC-CT1 -4.433333 -4.904591 -3.9620756
CT3-CT2 21.033333 20.532615 21.5340517
CT4-CT2 25.066667 24.565948 25.5673850
CT5-CT2 22.566667 22.065948 23.0673850
CT6-CT2 3.366667 2.865948 3.8673850
bC-CT2 -3.333333 -3.804591 -2.8620756
CT4-CT3 4.033333 3.532615 4.5340517
CT5-CT3 1.533333 1.032615 2.0340517
CT6-CT3 -17.666667 -18.167385  -17.1659483
bC-CT3 -24.366667 -24.837924  -23.8954090
CT5-CT4 -2.500000 -3.000718 -1.9992816
CT6-CT4 -21.700000 -22.200718  -21.1992816
bC-CT4 -28.400000 -28.871258  -27.9287423
CT6-CT5 -19.200000 -19.700718  -18.6992816
bC-CT5 -25.900000 -26.371258  -25.4287423
bC-CT6 -6.700000 -7.171258 -6.2287423
c. Hi¢u lyc phong trivr (E%) sau 5 ngay thi nghiém

Df Sum Sq Mean Sq

CT 5 59644 1192.8
Residuals 12 2 0.2

Signif. codes: 0 “****0.001 “*** 0.01 “** 0.05 ‘. 0.1 *” 1
Mean Square Error: 0.1911111

CT E% std r se Min Max
CT1  7.80000 0.1000000 3 0.2523959 7.7 7.9

CT2 6.70000 0.2000000 3  0.2523959 6.5 6.9

CT3 36.70000 0.1000000 3 0.2523959 36.6 36.8
CT4 50.00000 1.0000000 3 0.2523959 49.0 51.0
CT5 48.33333 0.1527525 3 0.2523959 46.2 485
CT6 15.56667 0.2516611 3 0.2523959 153 1545

p adj
9.68e-05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.10e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

F value
6242

Q25
7.75
6.60

36.65

49.50

48.25
15.45

Pr(>F)

<2e-16 ***
Q50 Q75
7.8 7.85
6.7 6.80
36.7  36.75
50.0 50.50
48.3  48.40
15.6  15.70



bC

0.00000

Alpha: 0.05 ; DF Error: 14

Critical Value of Studentized Range: 4.750231

0.00000

3 0.2336732

Minimun Significant Difference: 1.198939
Treatments with the same letter are not significantly different.

CT4
CT5
CT3
CTé6
CTl1
CT2
bC

E%
50.00000
48.33333
36.70000
15.56667
7.80000
6.70000
0.00000

Groups

--0 0o e TN

Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
CT5-CT1
CT6-CT1
CTo6-CT1
CT3-CT2
CT4-CT2
CT5-CT2
CTo6-CT2
CT6-CT2
CT4-CT3
CT5-CT3
CT6-CT3
bC-CT3

CT5-CT4
CTe6-CT4
bC-CT4

CT6-CTS
DbC-CT5

bC-CTé6

diff
-1.100000
28.900000
42.200000
40.533333
7.766667
7.766667
30.000000
43.300000
41.633333
8.866667
-6.700000
13.300000
11.633333
-21.133333
-36.700000
-1.666667
-34.433333
-50.000000
-32.766667
-48.333333
-15.566667

9

0.0

d. Hiéu luc phong triv (E%) sau 7 ngay thi nghiém

CT
Residuals

0.00

Signif. codes: 0 “***°0.001 “*** 0.01 “** 0.05 . 0.1 *’ 1
Mean Square Error: 0.1844444

CT
CT1
CT2
CT3
CT4
CT5

E%
10.00000
12.30000
48.90000
71.50000
62.86667

std
1.0000000
0.1000000
0.2000000
0.1000000
0.1527525

lwr upr
-2.298939 0.09893907
27.701061  30.09893907
41.001061  43.39893907
39.334394  41.73227240
6.567728 8.96560573
6.638269 8.89506400
28.801061  31.19893907
42.101061  44.49893907
40.434394  42.83227240
7.667728 10.06560573
-7.828397 -5.57160266
12.101061 14.49893907
10.434394  12.83227240
-22.332272  -19.93439427
-37.828397  -35.57160266
-2.865606 -0.46772760
-35.632272  -33.23439427
-51.128397  -48.87160266
-33.965606  -31.56772760
-49.461731  -47.20493600
-16.695064  -14.43826933
Df Sum Sq Mean Sq
5 9963 1992.7
12 2 0.2
r se Min Max
3 02295613 9.0 11.0
3 02295613 122 122
3 0.2295613 48.7 49.1
3 02295613 714 71.6
3 0.2295613 627 63.0

000

p adj
0.0792198
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

F value
10804

Q25
9.50
12.25
48.80
71.45
62.80

00 0.00
Pr(>F)

<2e-16 ***
Q50 Q75
10.0  10.50
123 1235
48.9  49.00
715 7155
62.9 62.95
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CT6 3223333 0.1527525 3 0.2295613 32.1 324
bC  0.00000 0.00000 3 0.2295613 0.0 0.0
Alpha: 0.05 ; DF Error: 14
Critical Value of Studentized Range: 4.750231
Minimun Significant Difference: 1.177842
Treatments with the same letter are not significantly different.
E% Groups
CT4 71.50000 a
CT5 62.86667 b
CT3 48.90000 c
CTo6 32.23333 d
CT2 12.30000 e
CT1 10.00000 f
bC 0.00000 g
Tukey multiple comparisons of means
95% family-wise confidence level
diff lwr upr
CT2-CT1 2.300000 1.122158 3.477842
CT3-CTl1 38.900000 37.722158 40.077842
CT4-CT1 61.500000 60.322158 62.677842
CT5-CTl1 52.866667 51.688825 54.044508
CT6-CTl1 22.233333 21.055492 23.411175
bC-CT1 -10.000000 -11.108541 -8.891459
CT3-CT2 36.600000 35.422158 37.777842
CT4-CT2 59.200000 58.022158 60.377842
CT5-CT2 50.566667 49.388825 51.744508
CT6-CT2 19.933333 18.755492 21.111175
bC-CT2 -12.300000 -13.408541 -11.191459
CT4-CT3 22.600000 21.422158 23.777842
CT5-CT3 13.966667 12.788825 15.144508
CT6-CT3 -16.666667 -17.844508 -15.488825
bC-CT3 -48.900000 -50.008541 -47.791459
CT5-CT4 -8.633333 -9.811175 -7.455492
CTe6-CT4 -39.266667 -40.444508 -38.088825
bC-CT4 -71.500000 -72.608541 -70.391459
CT6-CT5 -30.633333 -31.811175 -29.455492
bC-CT5 -62.866667 -63.975208 -61.758125
bC-CT6 -32.233333 -33.341875 -31.124792
e. Hi¢u lyc phong trivr (E%) sau 9 ngay thi nghiém
Df Sum Sq Mean Sq
CT 5 9921 1984
Residuals 12 0

Signif. codes: 0 “***70.001 “**>0.01 **> 0.05°.>0.1 " 1
Mean Square Error: 0.01888889

CT
CTl1
CT2
CT3
CT4

E%
25.90000
24.133333
46.70000
79.50000

std
0.1000000
0.2516611
0.1000000
0.1000000

W W W W=

se

0.07346309
0.07346309
0.07346309
0.07346309

Min
25.8
23.9
46.6
79.4

Max
26.0
24.4
46.8
79.6

32.15
0.00

p adj
8.78e-05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

F value
105041

Q25

25.85
24.00
46.65
79.45

322 3230
0.0 0.00
Pr(>F)
<2e-16 ***
Q50 Q75
259 2595
24.1 2425
46.7  46.75
79.5  79.55
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CT5 79.50000  0.1000000 3 0.07346309 794 79.6 7945 79.5 79.55
CT6  70.50000  0.1000000 3 0.07346309 704 70.6 7045 70.5 70.55
bC 0.00000 0.00000 3 0.07346309 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 14
Critical Value of Studentized Range: 4.750231
Minimun Significant Difference: 0.3769271
Treatments with the same letter are not significantly different.
CT E% Groups
CT4 79.50000 a
CT5 79.50000 a
CTo6 70.50000 b
CT3 46.70000 c
CT1 25.90000 d
CT2 24.13333 e
bC 0.00000 f
Tukey multiple comparisons of means
95% family-wise confidence level
diff Iwr upr p adj
CT2-CTl1 -1.766667 -2.1435938 -1.3897396 0
CT3-CTl1 2.080000 20.4230729  21.1769271 0
CT4-CTl1 5.360000 53.2230729  53.9769271 0
CT5-CTl1 5.360000 53.2230729  53.9769271 0
CT6-CTl1 4.460000e 442230729 449769271 0
bC-CT1 -25.900000 -26.2547499  -25.5452501 0
CT3-CT2 2.256667 22.1897396  22.9435938 0
CT4-CT2 5.536667 54.9897396  55.7435938 0
CT5-CT2 5.536667 54.9897396  55.7435938 0
CT6-CT2 4.636667 459897396  46.7435938 0
bC-CT2 -24.133333 -24.4880832  -23.7785834 0
CT4-CT3 3.280000 32.4230729  33.1769271 0
CT5-CT3 3.280000 32.4230729  33.1769271 0
CT6-CT3 2.380000e 23.4230729  24.1769271 0
bC-CT3 -46.700000 -47.0547499  -46.3452501 0
CT5-CT4 1.421085 -0.3769271 0.3769271 1
CTe6-CT4 -9.000000 -9.3769271 -8.6230729 0
bC-CT4 -79.500000 -79.854749  -79.1452501 0
CT6-CT5S -9.000000 -9.3769271 -8.6230729 0
bC-CT5 -79.500000 -79.854749 -79.1452501 0
bC-CTo6 -70.500000 -70.854749 -70.1452501 0
1.4.2. Panh gia hiéu lyc ciia thude bao vé thye vat sinh hoc ¢ rirng trong Qué
a. Hi¢u luc phong triv (E%) sau ngay phong trir
Df Sum Sq Mean Sq  F value Pr(>F)
CT 4 620.2 155.04 12920  <2e-16 ***
Residuals 10 0.1 0.01
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.012
CT E% std se Min Max Q50 Q75
bC 1.4 0.2 0.06324555 1.2 1.6 1.4 1.50
CT1 0.0 0.0.0 0.06324555 0.0 0.0 0.0 0.0
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CT2 13.6 0.1 3 0.06324555 135 13.7
CT3 0.0 0.0 3 0.06324555 0.0 0.0
CT4 13.5 0.1 3 0.06324555 134 13.6
Alpha: 0.05 ; DF Error: 10
Critical Value of Studentized Range: 4.654293
Minimun Significant Difference: 0.2943633
Treatments with the same letter are not significantly different.
E% Groups
CT2 13.6 a
CT4 13.5 a
bC 1.4 b
CT1 0.0 c
CT3 0.0 c
Tukey multiple comparisons of means
95% family-wise confidence level
diff lwr upr
CT2-CTl1 1.360000e+01 13.3056367 13.8943633
CT3-CTl1 5.921189%¢-15 -0.2943633 0.2943633
CT4-CTl1 1.350000e+01 13.2056367 13.7943633
bC-CT1 1.400000e+00 1.1056367 1.6943633
CT3-CT2  -1.360000e+01 -13.8943633  -13.3056367
CT4-CT2  -1.000000e-01 -0.3943633 0.1943633
bC-CT2 -1.220000e+01 -12.4943633  -11.9056367
CT4-CT3 1.350000e+01 13.2056367 13.7943633
bC-CT3 1.400000e+00 1.1056367 1.6943633
bC-CT4 -1.210000e+01 -12.3943633  -11.8056367
b. Hiéu luc phong trir (E%) sau 3 ngay phong tri
Df Sum Sq Mean Sq
CT 4 1775.3 443.8
Residuals 10 2.3 0.2
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.228
Cong thuc thi nghiém, means
CT E% std r se Min Max
CTl 6.233333  0.2081666 3 0.275681 6.0 64
CT2 27.466667 0.2081666 3 0.275681 273 27.7
CT3 13.233333 0.2081666 3 0.275681 13.0 134
CT4 28.000000 1.0000000 3 0.275681  27.0 29.0
DC  1.300000 00.10000001 3 0.275681 1.2 1.4

Alpha: 0.05 ; DF Error: 10

Critical Value of Studentized Range: 4.654293

Minimun Significant Difference: 1.2831

Treatments with the same letter are not significantly different.

E% Groups
CT4 28.000000 a
CT2 27.466667 a
CT3 13.233333 b
CTl1 6.233333 c
bC 1.300000 d

13.55 13.6  13.65
0.00 0.0 0.00
13.45 13.5 13.55
p adj
0.0000000
1.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.7940223
0.0000000
0.0000000
0.0000000
F value Pr(>F)
1947  2.08e-14 ***
Q25 Q50 Q75
6.15 6.3 6.35
2736 274 27.55
13.15 133 1335
27.50 28.0 28.50
1.25 1.3 1.35



Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
bC-CT1
CT3-CT2
CT4-CT2
DbC-CT2
CT4-CT3
bC-CT3
bC-CT4

diff

21.2333333

7.0000000
21.7666667
-4.9333333
-14.2333333

0.5333333
-26.1666667

1.350000e+01

-11.9333333
-26.7000000

13

c. Hi¢u luc phong trir (E%) sau 5 ngay phong trir

CT

Residuals
Signif. codes: 0 “****0.001 “*** 0.01 “** 0.05 . 0.1 *’ 1

Mean Square Error: 0.01866667

CT
CTl1
CT2
CT3
CT4

DC

E%
12.40000
44.70000
14.56667
35.50000

1.70000

std
0.1000000
0.1000000
0.2309401
0.1000000
0.1000000

Alpha: 0.05 ; DF Error: 10

Df
4
10

Critical Value of Studentized Range: 4.654293
Minimun Significant Difference: 0.3671356
Treatments with the same letter are not significantly different.

CT2
CT4
CT3
CTl1
bC

E%
44.70000
35.50000
14.56667
12.40000

1.70000

Groups

Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
bPC-CT1
CT3-CT2
CT4-CT2
bC-CT2
CT4-CT3
bC-CT3
bC-CT4

diff

21.2333333
32.300000

2.166667
23.100000
-30.133333
-9.200000
-43.000000
20.933333
-12.866667
-33.800000

lwr upr
19.9502333 22.516433
5.7168999 8.283100
20.4835666 23.049767
-6.2164334 -3.650233
-15.5164334 -12.950233
-0.7497667 1.816433
-27.4497667 -24.883567
13.4835666 16.049767
-13.2164334 -10.650233
-27.9831001 -25.416900
Sum Sq Mean Sq
3770 942.6
0 0.0
r se Min Max
3 0.07888106 12.3 123
3 0.07888106 44.6 44.8
3 0.07888106 14.3 14.7
3 0.07888106 354 35.6
3 0.07888106 1.6 1.8
a
b
c
d
e
lwr upr
19.9502333 22.516433
31.932864 32.667136
1.799531 2.533802
22.732864 23.467136
-30.500469 -29.766198
-9.567136 -8.832864
-43.367136 -42.632864
20.566198 21.300469
-13.233802 -12.499531
-34.167136 -33.432864

p adj

0.0000000
0.0000001
0.0000000
0.0000014
0.0000000
0.6592220
0.0000000
0.0000000
0.0000000
0.0000000

F value
50496

Q25
12.35
44.65
14.50
35.45
1.65

p adj

<

== —— I I I}

Pr(>F)
<2e-16 ***

Q50
12.4

44.7

14.7

35.5
1.7

Q75
12.45
44.75
14.70
35.55

1.75
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d. Hiéu luc phong triv (E%) sau 7 ngay phong trir

CT

Residuals
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 . 0.1 *’ 1
Mean Square Error: 0.2106667

E
CTlI
CT2
CT3
CT4

DC

E%
13.50000
62.00000
15.56667
57.60000

2.10000

std
0.1000000
1.0000000
0.1527525
0.1000000
0.1000000

Alpha: 0.05 ; DF Error: 10
Critical Value of Studentized Range: 4.654293
Minimun Significant Difference: 1.233363

Df
4
10

Treatments with the same letter are not significantly different.

CT2
CT4
CT3
CTl1
bC

E%

62.00000
57.60000

15.56667
13.50000
2.10000

Groups

Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
bC-CT1
CT3-CT2
CT4-CT2
bC-CT2
CT4-CT3
bC-CT3
bC-CT4

diff

48.500000

2.066667
44.100000
-11.400000
-46.433333
-4.400000
-59.900000
42.033333
-13.466667
-55.500000

e. Hi¢u lyc phong trir (E%) sau 9 ngay phong trir

CT
Residuals

Df

10

Signif. codes: 0 “***”0.001 “*** 0.01 “** 0.05°.>0.1 “” 1
Mean Square Error: 0.406

CT
CT1
CT2
CT3
CT4

DC

E%
13.5
75.0
16.0
72.5
0.9

std
0.1
1.0
1.0
0.1
0.1

Alpha: 0.05 ; DF Error: 10
Critical Value of Studentized Range: 4.654293

Sum Sq Mean Sq
9134 283.5
2 0.2
r se Min Max
3 02649948 134 13.6
3 0.2649948 61.0 63.0
3 02649948 154 157
3 02649948 57.5 57.7
3 02649948 2.0 22
a
b
c
d
e
lwr upr
47.2666367 49.733363
0.8333034 3.300030
42.8666367 45.333363
-12.6333633 -10.166637
-47.6666966 -45.199970
-5.6333633 -3.166637
-61.1333633 -58.666637
40.7999701 43.266697
-14.7000299 -12.233303
-56.7333633 -54.266637
Sum Sq Mean Sq
14972 9219
0
r se Min Max
3 03678768 134 13.6
3 03678768 74.0 76.0
3 03678768 15.0 17.0
3 03678768 724 72.6
3 03678768 0.8 1.0

F value Pr(>F)
10839  <2e-16 ***
Q25 Q50 Q75
13.45 13.5 13.55
61.50 62.0 62.50
1550 15.6 15.65
57.55 57.6 57.65
2.05 2.1 2.15
p adj

0.0000000
0.0018496
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

F value Pr(>F)
10839  <2e-16 ***
Q25 Q50 Q75
13.45 13.5 13.55
74.50 75.0 75.50
1550 16.0 16.50
72.45 725 72.55
0.85 0.9 0.95
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Minimun Significant Difference: 1.712206
Treatments with the same letter are not significantly different.

CT2
CT4
CT3
CTl1
bC

E% Groups
75.0 a
72.5 b
16.0 c
13.5 d
0.9 e

Tukey multiple comparisons of means
95% family-wise confidence level

CT2-CT1
CT3-CT1
CT4-CT1
bC-CT1
CT3-CT2
CT4-CT2
bC-CT2
CT4-CT3
bC-CT3
bC-CT4

diff
61.5

2.5
59.0
-12.6
-59.0
-2.5
-74.1
56.5
-15.1
-71.6

Iwr
59.7877936
0.7877936
57.2877936
-14.3122064
-60.7122064
-4.2122064
-75.8122064
54.7877936
-16.8122064
-73.3122064

upr
63.2122064
4.2122064
60.7122064
-10.8877936
-57.2877936
-0.7877936
-72.3877936
58.2122064
-13.3877936
-69.8877936

p adj
0.0000000
0.0050234
0.0000000
0.0000000
0.0000000
0.0050234
0.0000000
0.0000000
0.0000000
0.0000000

1.4.3. Panh gia hiéu luwc ciia thudc bio vé thue vat héa hoc trong phong thi nghiém
a. Hiéu lwc phong triv (E%) sau 12 gio thi nghiém

CT
Residuals

Mean Square Error: 0.09848485

CT
CTl1
CTI10
CT2
CT3
CT4
CT5
CTé6
CT7
CT8
CT9

E%
72.20000
81.76667
71.90000
84.30000
82.10000
80.90000
80.00000
78.20000
80.90000
82.70000

Df Sum Sq Mean Sq

10 17722 1772.2

22 0.1

Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
std r se Min Max

0.10000000 3 0.1811858 72.1 72.3
0.05773503 3 0.1811858 81.7 81.8
0.10000000 3 0.1811858 71.8 72.0
0.10000000 3 0.1811858 84.2 844
0.10000000 3 0.1811858 82.0 82.2
0.10000000 3 0.1811858 80.8 81.0
0.10000000 3 0.1811858 79.0 81.0
0.10000000 3 0.1811858 78.1 78.3
0.10000000 3 0.1811858 80.8 81.0
0.10000000 3 0.1811858 82.6 82.8
0.10000000 3 0.1811858 0.0 0.0

DC

0.00000

Alpha: 0.05 ; DF Error: 22
Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 0.9159935

Treatments with the same letter are not significantly different.

CT E% Groups
CT3 84.30000 a
CT9 82.70000 b
CT4 82.10000 be

CT10 81.76667 cd

F value Pr(>F)
17995  <2e-16 ***
Q25 Q50 Q75
72.15 722 7225
81.75 81.8 81.80
71.85 719 71.95
84.25 843 84.35
82.05 82.1 82.15
80.85 80.9 80.95
79.50 80.0 80.50
78.15 78.2  78.25
80.85 80.9 80.95
82.65 82.7 8275

0.0 0.0 0.0



CT5
CT8
CTé6
CT7
CTl1
CT2
DC

80.90000
80.90000
80.00000
78.20000
72.20000
71.90000
0.00000

h
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Tukey multiple comparisons of means
95% family-wise confidence level

CT10-CT1
CT2-CT1
CT3-CT1
CT4-CT1
CT5-CTl1
CTo6-CT1
CT7-CTl1
CT8-CT1
CT9-CT1
DC-CT1
CT2-CT10
CT3-CT10
CT4-CT10
CT5-CT10
CT6-CT10
CT7-CT10
CT8-CT10
CT9-CT10
DC-CT10
CT3-CT2
CT4-CT2
CT5-CT2
CT6-CT2
CT7-CT2
CT8-CT2
CT9-CT2
DC-CT2
CT4-CT3
CT5-CT3
CT6-CT3
CT7-CT3
CT8-CT3
CT9-CT3
DC-CT3
CT5-CT4
CTe6-CT4
CT7-CT4
CT8-CT4
CT9-CT4
DC-CT4

diff
9.566667¢+00
-3.000000e-01
1.210000e+01
9.900000e+00
8.700000e+00
7.800000e+00
6.000000e+00
8.700000e+00
1.050000e+01
-7.220000e+01
-9.866667¢+00
2.533333e+00
3.333333e-01
-8.666667¢-01
-1.766667¢+00
-3.566667¢+00
-8.666667¢-01
9.333333e-01
-8.176667e+01
1.240000e+01
1.020000e+01
9.000000e+00
8.100000e+00
6.300000e+00
9.000000e+00
1.080000e+01
-7.190000e+01
-2.200000e+00
-3.400000e+00
-4.300000e+00
-6.100000e+00
-3.400000e+00
-1.600000e+00
-8.430000e+01
-1.200000e+00
-2.100000e+00
-3.900000e+00
-1.200000e+00
6.000000e-01
-8.210000e+01

Iwr
8.65067320
-1.21599347
11.18400653
8.98400653
7.78400653
6.88400653
5.08400653
7.78400653
9.58400653
73.11599347
10.78266014
1.61733986
-0.58266014
-1.78266014
-2.68266014
-4.48266014
-1.78266014
0.01733986
-82.68266014
11.48400653
9.28400653
8.08400653
7.18400653
5.38400653
8.08400653
9.88400653
-72.81599347
-3.11599347
-4.31599347
-5.21599347
-7.01599347
-4.31599347
-2.51599347
-85.21599347
-2.11599347
-3.01599347
-4.81599347
-2.11599347
-0.31599347

-83.01599347

upr
10.48266014
0.61599347
13.01599347
10.81599347
9.61599347
8.7159934
6.91599347
9.61599347
11.41599347
71.28400653
-8.95067320
3.44932680
1.24932680
0.04932680
-0.85067320
-2.650673
0.04932680
1.84932680
-80.85067320
13.31599347
11.11599347
9.91599347
9.01599347
7.21599347
9.91599347
11.71599347
-70.98400653
-1.28400653
-2.48400653
-3.38400653
-5.18400653
-2.48400653
-0.68400653

-83.38400653

-0.28400653

-1.18400653

-2.98400653
-0.28400653
1.51599347

-81.18400653

p adj
0.0000000
0.9795430
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000001
0.9589679
0.0743086
0.0000284
0.0000000
0.0743086
0.0433624
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000008
0.0000000
0.0000000
0.0000000
0.0000000
0.0001198
0.0000000
0.0042701
0.0000018
0.0000000
0.0042701
0.4423141
0.0000000



CT6-CT5 -9.000000e-01
CT7-CT5 -2.700000e+00
CTS8-CT5 -1.421085e-14
CT9-CT5 1.800000e+00
DC-CTS5 -8.090000e+01
CT7-CTé6 -1.800000e+00
CT8-CT6 9.000000e-01
CT9-CT6 2.700000e+00
DC-CT6 -8.000000e+01
CT8-CT7 2.700000e+00
CT9-CT7 4.500000e+00
DC-CT7 -7.820000e+01
CT9-CTS8 1.800000e+00
DC-CT8 -8.090000e+01
DC-CT9 -8.270000e+01
b. Hiéu luc phong triv (E%) sau 24 gio thi nghiém
Df SumSq Mean Sq
CT 10 21158 2115.8
Residuals 22
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-1.81599347
-3.61599347
-0.91599347

0.88400653

-81.81599347
-2.71599347
-0.01599347

1.78400653
-80.91599347
1.78400653
3.58400653
-79.11599347
0.88400653
-81.81599347
-83.61599347

0.01599347
-1.78400653
0.91599347
2.71599347

-79.98400653
-0.88400653

1.81599347
3.61599347
-79.08400653
3.61599347
5.41599347
-77.28400653
2.71599347
-79.98400653
-81.78400653

F value Pr(>F)
14162 <2e-16 ***
0.1

Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
HSD Test for Catch
Mean Square Error: 0.1493939

0.0569406
0.0000000
1.0000000
0.0000214
0.0000000
0.0000214
0.0569406
0.0000000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000214
0.0000000
0.0000000

CT
CTl1
CTI10
CT2
CT3
CT4
CT5
CTé6
CT7
CT8
CT9
bC

Alpha: 0.05 ; DF Error: 22

Catch
87.80000
87.70000
79.70000
94.40000
84.73333
89.70000
86.70000
89.60000
87.70000
89.60000
0.50000

std
0.10000
0.10000
0.10000
0.10000
1.24231
0.10000
0.10000
0.10000
0.10000
0.10000
0.10000

r
3
3
3
3
3
3
3
3
3
3
3

se Min Max Q25
0.2231546 87.7 879 87.75
0.2231546 87.6 878 87.65
0.2231546 79.6  79.8 79.65
0.2231546 943 945 9435
0.2231546 83.3 855 8435
0.2231546 89.6 89.8 89.65
0.2231546 86.6 86.8 86.65
0.2231546 89.5 89.7 89.55
0.2231546 87.6 87.8 87.65
0.2231546 89.5 89.7 89.55
0.2231546 04 0.6 0.45

Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 1.128169

Treatments with the same letter are not significantly different.
groups

CT3
CT5
CT7
CT9
CTl1
CT10
CT8
CTo
CT4
CT2

E%
94.40000
89.70000
89.60000
89.60000
87.80000
87.70000
87.70000
86.70000
84.73333
79.70000

a

o o0 o0 o0 o0 oo o

Q50
87.8
87.7
79.7
94.4
85.4
89.7
86.7
89.6
87.7
89.6
0.5

Q75

87.85
87.75
79.75
94.45
85.45
89.75
86.75
89.65
87.75
89.65
0.55



bC  0.50000

CT10-CT1
CT2-CT1
CT3-CT1
CT4-CT1
CT5-CTl1
CTo6-CT1
CT7-CTl1
CT8-CT1
CT9-CT1
DC-CT1
CT2-CT10
CT3-CT10
CT4-CT10
CT5-CT10
CT6-CT10
CT7-CT10
CT8-CT10
CT9-CT10
DC-CT10
CT3-CT2
CT4-CT2
CT5-CT2
CT6-CT2
CT7-CT2
CT8-CT2
CT9-CT2

DC-CT2 -

CT4-CT3
CT5-CT3
CT6-CT3
CT7-CT3
CT8-CT3
CT9-CT3
DC-CT3

CT5-CT4
CTe6-CT4
CT7-CT4
CT8-CT4
CT9-CT4
DC-CT4

CT6-CTS
CT7-CT5
CT8-CT5
CT9-CT5
DC-CT5

CT7-CTé6
CT8-CT6
CT9-CTé6

f
diff
-1.000000e-01
-8.100000e+00
6.600000e+00
-3.066667¢+00
1.900000e+00
-1.100000e+00
1.800000e+00
-1.000000e-01
1.800000e+00
-8.730000e+01
-8.000000e+00
6.700000e+00
-2.966667¢+00
2.000000e+00
-1.000000e+00
1.900000e+00
-1.421085e-14
1.900000e+00
-8.720000e+01
1.470000e+01
5.033333e+00
1.000000e+01
7.000000e+00
9.900000e+00
8.000000e+00
9.900000e+00
7.920000e+01
-9.666667¢+00
-4.700000e+00
-7.700000e+00
-4.800000e+00
-6.700000e+00
-4.800000e+00
-9.390000e+01
4.966667¢+00
1.966667¢+00
4.866667¢+00
2.966667¢+00
4.866667¢+00
-8.423333e+01
-3.000000e+00
-1.000000e-01
-2.000000e+00
-1.000000e-01
-8.920000e+01
2.900000e+00
1.000000e+00
2.900000e+00
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lwr

-1.2281690
-9.2281690
5.4718310
-4.1948357
0.7718310
-2.2281690
0.6718310
-1.2281690
0.6718310
-88.4281690
-9.1281690
5.5718310
-4.0948357
0.8718310
-2.1281690
0.7718310
-1.1281690
0.7718310
-88.3281690
13.5718310
3.9051643
8.8718310
5.8718310
8.7718310
6.8718310
8.7718310
-80.3281690
-10.7948357
-5.8281690
-8.8281690
-5.9281690
-7.8281690
-5.9281690
-95.0281690
3.8384977
0.8384977
3.7384977
1.8384977
3.7384977
-85.3615023
-4.1281690
-1.2281690
-3.1281690
-1.2281690
-90.3281690
1.7718310
-0.1281690
1.7718310

upr
1.02816899
-6.97183101
7.72816899
-1.93849768
3.02816899
0.02816899
2.92816899
1.02816899
2.92816899
-86.17183101
-6.87183101
7.82816899
-1.83849768
3.12816899
0.12816899
3.02816899
1.12816899
3.02816899
-86.07183101
15.82816899
6.16150232
11.12816899
8.12816899
11.02816899
9.12816899
11.02816899
-78.07183101
-8.53849768
-3.57183101
-6.57183101
-3.67183101
-5.57183101
-3.67183101
-92.77183101
6.09483565
3.09483565
5.99483565
4.09483565
5.99483565
-83.10516435
-1.87183101
1.02816899
-0.87183101
1.02816899
-88.07183101
4.02816899
2.12816899
4.02816899

p adj
0.9999998
0.0000000
0.0000000
0.0000001
0.0001985
0.0601880
0.0004084
0.9999998
0.0004084
0.0000000
0.0000000
0.0000000
0.0000002
0.0000973
0.1132464
0.0001985
1.0000000
0.0001985
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0001233
0.0000000
0.0000002
0.0000000
0.0000000
0.0000001
0.9999998
0.0000973
0.9999998
0.0000000
0.0000003
0.1132464
0.0000003



DC-CTé6
CT8-CT7
CT9-CT7
DC-CT7
CT9-CT8
DC-CT8
DC-CT9

-8.620000e+01
-1.900000e+00
1.421085e-14

-8.910000e+01
1.900000e+00

-8.720000e+01
-8.910000e+01
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-87.3281690
-3.0281690
-1.1281690
-90.2281690
0.7718310
-88.3281690
-90.2281690

-85.07183101 0.0000000
-0.77183101 0.0001985
1.12816899  1.0000000
-87.97183101 0.0000000
3.02816899  0.0001985
-86.07183101 0.0000000
-87.97183101 0.0000000

c. Hiéu luc phong trir (E%) sau 36 gio thi nghiém
Sum Sq Mean Sq
24595 2460

Df
CT 10
Residuals

22 0 0

Fvalue  Pr(>F)
338176  <2e-16 ***

Signif. codes: 0 “***’(0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.007272727

CT E%
CT1l 922
CT10 100.0
CT2 92.2
CT3 98.9
CT4 89.9
CT5 93.1
CT6 92.2
CT7 98.9
CT8 95.5
CT9 100.0
DC 1.1

std
0.1
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.0
0.0

r se

0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366
0.0492366

W W W W W W W W W LWW

Alpha: 0.05 ; DF Error: 22
Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 0.248918

Treatments with the same letter are not significantly different.

groups

a

oo oo e

diff

7.800000e+00 7.5

-7.105427e-14

-0.248918

Min Max Q25 Q50 Q75
92.1 923 92.15 922 9225
100.0 100.0 100.00 100.0 100.00
92.1 923 92.15 922 9225
98.8 99.0 98.85 98.9 98.95
89.8 90.0 89.85 89.9 89.95
93.0 932 93.05 93.1 93.15
92.1 923 92.15 922 9225
98.8 99.0 98.85 98.9 98.95
954 95.6 9545 955 9555
100.0 100.0 100.00 100.0 100.00
1 1.1 110 1.1 110

Iwr

upr p adj

51082 8.048918

0.248918

6.700000e+00 6.451082 6.948918

-2.300000e+00

9.000000e-01 0.6

E%
CT10 100.0
CT9 100.0
CT3 98.9
CT7 98.9
CT8 95.5
CT5 93.1
CT1l 922 e
CT2 922 e
CT6 922 e
CT4 899 f
DC 11 ¢
CT10-CT1
CT2-CT1
CT3-CT1
CT4-CT1
CT5-CT1
CT6-CT1

CT7-CT1

-4.263256¢-14

-2.548918

-0.248918

51082 1.148918

0
1
0
-2.051082 0
0
1
0

0.248918

6.700000e+00 6.451082 6.948918



CT8-CT1
CT9-CT1
DC-CT1
CT2-CT10
CT3-CT10
CT4-CT10
CT5-CT10
CT6-CT10
CT7-CT10
CT8-CT10
CT9-CT10
DC-CT10
CT3-CT2
CT4-CT2
CT5-CT2
CTo6-CT2
CT7-CT2
CT8-CT2
CT9-CT2
DC-CT2
CT4-CT3
CT5-CT3
CT6-CT3
CT7-CT3
CT8-CT3
CT9-CT3
DC-CT3
CT5-CT4
CTe6-CT4
CT7-CT4
CT8-CT4
CT9-CT4
DC-CT4
CT6-CT5
CT7-CT5
CT8-CT5
CT9-CT5
DC-CT5
CT7-CTé6
CT8-CT6
CT9-CTé6
DC-CT6
CT8-CT7
CT9-CT7
DC-CT7
CT9-CT8
DC-CT8
DC-CT9

3.300000e+00
7.800000e+00
-9.110000e+01
-7.800000e+00
-1.100000e+00
-1.010000e+01
-6.900000e+00
-7.800000e+00
-1.100000e+00
-4.500000e+00
0.000000e+00
-9.890000e+01
6.700000e+00
-2.300000e+00
9.000000e-01
2.842171e-14
6.700000e+00
3.300000e+00
7.800000e+00
-9.110000e+01
-9.000000e+00
-5.800000e+00
-6.700000e+00
-2.842171e-14
-3.400000e+00
1.100000e+00
-9.780000e+01
3.200000e+00
2.300000e+00
9.000000e+00
5.600000e+00
1.010000e+01
-8.880000e+01
-9.000000e-01
5.800000e+00
2.400000e+00
6.900000e+00
-9.200000e+01
6.700000e+00
3.300000e+00
7.800000e+00
-9.110000e+01
-3.400000e+00
1.100000e+00
-9.780000e+01
4.500000e+00
-9.440000e+01
-9.890000e+01
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3.051082 3.548918
7.551082 8.048918
-91.348918  -90.851082
-8.048918 -7.551082
-1.348918 -0.851082
-10.348918  -9.851082
-7.148918 -6.651082
-8.048918 -7.551082
-1.348918 -0.851082
-4.748918 -4.251082
-0.248918 0.248918
-99.148918  -98.651082
6.451082 6.948918
-2.548918 -2.051082
0.651082 1.148918
-0.248918 0.248918
6.451082 6.948918
3.051082 3.548918
7.551082 8.048918
-91.348918  -90.851082
-9.248918 -8.751082
-6.048918 -5.551082
-6.948918 -6.451082
-0.248918 0.248918
-3.648918 -3.151082
0.851082 1.348918
-98.048918  -97.551082
2.951082 3.448918
2.051082 2.548918
8.751082 9.248918
5.351082 5.848918
9.851082 10.348918
-89.048918  -88.551082
-1.148918 -0.651082
5.551082 6.048918
2.151082 2.648918
6.651082 7.148918
-92.248918  -91.751082
6.451082 6.948918
3.051082 3.548918
7.551082 8.048918
-91.348918  -90.851082
-3.648918 -3.151082
0.851082 1.348918
-98.048918  -97.551082
4.251082 4.748918
-94.648918  -94.151082
-99.148918  -98.651082

d. Hiéu luc phong triv (E%) sau 48 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

PO P00 PO 0O P00 O PO 0O OO PO, OO0 CP0O 0O OO0 OCO o
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Cong thtrc thi nghiém 8 25190 3149 386443 <2e-16 ***
Residuals 18 0 0
Signif. codes: 0 “***”0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
HSD Test for Catch
Mean Square Error: 0.008148148

E% std r se Min Max Q25 Q50 Q75
CT1 98.90000 0.10000000 3 0.05211573 98.8 99.0 98.85 98.9 98.95
CT2 98.80000 0.10000000 3 0.05211573 98.7 98.9 98.75 98.8 98.85
CT3 98.80000 0.10000000 3 0.05211573 98.7 98.9 98.75 98.8 98.85
CT4 95.50000 0.10000000 3 0.05211573 95.4 95.6 95.45 95.5 95.55
CT5 98.90000 0.10000000 3 0.05211573 98.8 99.0 98.85 98.9 98.95
CT6 97.86667 0.05773503 3 0.05211573 97.8 97.9 97.85 97.9 97.90
CT7100.00000 0.00000000 3 0.05211573 100.0 100.0 100.00 100.0 100.00
CT8 97.80000 0.10000000 3 0.05211573 97.7 97.9 97.75 97.8 97.85
DC 1.20000 0.10000000 3 0.05211573 1.1 1.3 1.15 1.2 1.25
Alpha: 0.05 ; DF Error: 18
Critical Value of Studentized Range: 4.955209
Minimun Significant Difference: 0.2582444
Treatments with the same letter are not significantly different.

E% groups
CT7100.00000
CT1 98.90000
CT5 98.90000
CT2 98.80000
CT3 98.80000
CT6 97.86667
CT8 97.80000
CT4 95.50000
bC 1.20000 e

diff lwr upr p adj

CT2-CT1 -1.000000e-01 -0.3582444 0.1582444 0.8998227
CT3-CT1 -1.000000e-01 -0.3582444 0.1582444 0.8998227
CT4-CT1 -3.400000e+00 -3.6582444 -3.1417556 0.0000000
CT5-CT1 -1.136868e-13 -0.2582444 0.2582444 1.0000000
CT6-CT1 -1.033333e+00 -1.2915777 -0.7750890 0.0000000
CT7-CT1 1.100000e+00 0.8417556 1.3582444 0.0000000
CT8-CT1 -1.100000e+00 -1.3582444 -0.8417556 0.0000000
DC-CT1 -9.770000e+01 -97.9582444 -97.4417556 0.0000000
CT3-CT2 -1.421085¢e-14 -0.2582444 0.2582444 1.0000000
CT4-CT2 -3.300000e+00 -3.5582444 -3.0417556 0.0000000
CT5-CT2 1.000000e-01 -0.1582444 0.3582444 0.8998227
CT6-CT2 -9.333333e-01 -1.1915777 -0.6750890 0.0000000
CT7-CT2 1.200000e+00 0.9417556 1.4582444 0.0000000
CT8-CT2 -1.000000e+00 -1.2582444 -0.7417556 0.0000000
DC-CT2 -9.760000e+01 -97.8582444 -97.3417556 0.0000000
CT4-CT3 -3.300000e+00 -3.5582444 -3.0417556 0.0000000
CT5-CT3 1.000000e-01 -0.1582444 0.3582444 0.8998227
CT6-CT3 -9.333333e-01 -1.1915777 -0.6750890 0.0000000
CT7-CT3 1.200000e+00 0.9417556 1.4582444 0.0000000
CT8-CT3 -1.000000e+00 -1.2582444 -0.7417556 0.0000000

o0 o0 oo oo e
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DC-CT3 -9.760000e+01 -97.8582444 -97.3417556 0.0000000
CT5-CT4 3.400000e+00 3.1417556 3.6582444 0.0000000
CT6-CT4 2.366667¢+00 2.1084223 2.6249110 0.0000000
CT7-CT4 4.500000e+00 4.2417556 4.7582444 0.0000000
CT8-CT4 2.300000e+00 2.0417556 2.5582444 0.0000000
DC-CT4 -9.430000e+01 -94.5582444 -94.0417556 0.0000000
CT6-CT5 -1.033333e+00 -1.2915777 -0.7750890 0.0000000
CT7-CT5 1.100000e+00 0.8417556 1.3582444 0.0000000
CT8-CT5 -1.100000e+00 -1.3582444 -0.8417556 0.0000000
DC-CT5 -9.770000e+01 -97.9582444 -97.4417556 0.0000000
CT7-CT6 2.133333e+00 1.8750890 2.3915777 0.0000000
CT8-CT6 -6.666667e-02 -0.3249110 0.1915777 0.9897844
DC-CT6 -9.666667e+01 -96.9249110 -96.4084223 0.0000000
CT8-CT7 -2.200000e+00 -2.4582444 -1.9417556 0.0000000
DC-CT7 -9.880000e+01 -99.0582444 -98.5417556 0.0000000
DC-CTS8 -9.660000e+01 -96.8582444 -96.3417556 0.0000000
1.4.4. Panh gia hiéu lwc ctia thudc hoéa hoc ngoai rirng trong Qué
a. Hiéu lyc phong triv (E%) 1 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Cong thtrc thi nghiém 3 559.1 186.4 37274 <2e-16 ***
Residuals 8 0.0 0.0
Signif. codes: 0 “***’0.001 “*** 0.01 “*> 0.05°.>0.1 ‘"1

E% std r se Min Max Q25 Q50 Q75
CT1 0.00.030.04082483 0.0 0.0 0.00 0.0 0.00
CT2 13.80.130.04082483 13.7 13.9 13.75 13.8 13.85
CT3 0.00.030.04082483 0.0 0.0 0.00 0.0 0.00
CT4 13.50.130.04082483 13.4 13.6 13.45 13.5 13.55
Alpha: 0.05 ; DF Error: 8
Critical Value of Studentized Range: 4.52881
Minimun Significant Difference: 0.1848879
Treatments with the same letter are not significantly different.

E%  groups

CT2 138 a
CT4 135 b
CTl 0.0 ¢
CT3 00 ¢

diff lwr upr p adj
CT2-CT1 1.380000e+01 13.6151121 13.9848879 0.0000000
CT3-CT1 2.960595e-16 -0.1848879 0.1848879 1.0000000
CT4-CT1 1.350000e+01 13.3151121 13.6848879 0.0000000
CT3-CT2 -1.380000e+01 -13.9848879 -13.6151121 0.0000000
CT4-CT2 -3.000000e-01 -0.4848879 -0.1151121 0.0036498
CT4-CT3 1.350000e+01 13.3151121 13.6848879 0.0000000
b. Hié¢u lyc phong triv (E%) 3 ngay sau thi nghi¢m

Df Sum Sq Mean Sq F value Pr(>F)

Cong thtrc thi nghiém 3 1051.3 350.4 35043 <2e-16 ***
Residuals 8 0.1 0.0
Signif. codes: 0 “***’0.001 “**> 0.01 “*>0.05 > 0.1 “’ 1
Mean Square Error: 0.01
Cong thure thi nghiém, means
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E%stdr se Min Max Q25 Q50 Q75
CT1 6.20.130.05773503 6.1 6.3 6.15 6.2 6.25
CT2 27.50.1 3 0.05773503 27.4 27.6 27.45 27.5 27.55
CT3 13.20.130.05773503 13.1 13.3 13.15 13.2 13.25
CT4 28.00.1 3 0.05773503 27.9 28.1 27.95 28.0 28.05
Alpha: 0.05 ; DF Error: 8
Critical Value of Studentized Range: 4.52881
Minimun Significant Difference: 0.2614709
Treatments with the same letter are not significantly different.

E% groups
CT4 28.0 a
CT2 275 b
CT3 132 ¢
CT1 62 d
diff lwr upr p adj

CT2-CT1 21.3 21.0385291 21.5614709 0.000000
CT3-CT1 7.0 6.7385291 7.2614709 0.000000
CT4-CT1 21.8 21.5385291 22.0614709 0.000000
CT3-CT2 -14.3 -14.5614709 -14.0385291 0.000000
CT4-CT2 0.5 0.2385291 0.7614709 0.001271
CT4-CT3 14.8 14.5385291 15.0614709 0.000000
c. Hiéu lyc phong trir (E%) 5 ngay sau thi nghié¢m
Df Sum Sq Mean Sq F value Pr(>F)

Cong thuc thi nghiém 3 12952 4317 431717 <2e-16 ***
Residuals &8 0 0
Signif. codes: 0 “***°0.001 “*** 0.01 “** 0.05 . 0.1 *’ 1
HSD Test for Catch
Mean Square Error: 0.01
Cong thure thi nghiém, means

E% std r se Min Max Q25 Q50 Q75
CT1 12.40.130.05773503 12.3 12.512.3512.4 12.45
CT2 82.50.130.05773503 82.4 82.6 82.45 82.5 82.55
CT3 14.6 0.1 30.05773503 14.5 14.7 14.55 14.6 14.65
CT4 75.50.1 3 0.05773503 75.4 75.6 75.45 75.5 75.55
Alpha: 0.05 ; DF Error: 8
Critical Value of Studentized Range: 4.52881

Minimun Significant Difference: 0.2614709
Treatments with the same letter are not significantly different.
E% groups

CT2 825 a
CT4 755 b
CT3 146 ¢
CTl 124 d
diff lwr upr p adj

CT2-CT1 70.1 69.838529 70.361471 O
CT3-CT1 2.2 1.938529 2.461471

CT4-CT1 63.1 62.838529 63.361471
CT3-CT2-67.9 -68.161471 -67.638529

0
0
0
CT4-CT2 -7.0 -7.261471 -6.738529 0
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CT4-CT3 60.9 60.638529 61.161471 0

2. SAUDUC NGON
2.1. Két qua phan tich dir liéu phong trir Siu duc ngon Qué ¢ rirng trong bang bién
phap lam sinh
a. Ty 1¢ bi hai (P%) truwdc khi phong trir
Df Sum Sq Mean Sq F value Pr(>F)

Cong thuc thi nghiém 4 29.13 7.283 3.311 0.0262 *
Residuals 25 54.99 2.200
Signif. codes: 0 “****0.001 “**>0.01 “*” 0.05°.> 0.1 *’ 1
Mean Square Error: 2.199667
Cong thuce thi nghiém, means

P% std 1 se Min Max Q25 Q50 Q75
CT1 22.00000 1.7888544 6 0.6054842 19.0 24.0 21.250 22.50 23.000
CT2 21.75000 0.5009990 6 0.6054842 21.2 22.6 21.425 21.70 21.900
CT3 24.25000 2.6303992 6 0.6054842 20.9 28.9 23.250 24.00 24.525
CT4 23.76667 0.6501282 6 0.6054842 22.9 24.9 23.600 23.65 23.850
CT5 23.38333 0.4535049 6 0.6054842 22.9 24.1 23.050 23.30 23.625
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 2.514796
Treatments with the same letter are not significantly different.

P% groups
CT324.25000 a

CT423.76667 a
CT523.38333 a
CT122.00000 a
CT221.75000 a
diff lwr upr p adj

CT2-CT1 -0.2500000 -2.76479571 2.264796 0.9983019
CT3-CT1 2.2500000 -0.26479571 4.764796 0.0954322
CT4-CT1 1.7666667 -0.74812905 4.281462 0.2668754
CT5-CT1 1.3833333 -1.13146238 3.898129 0.5017530
CT3-CT2 2.5000000 -0.01479571 5.014796 0.0519038
CT4-CT2 2.0166667 -0.49812905 4.531462 0.1612054
CT5-CT2 1.6333333 -0.88146238 4.148129 0.3394711
CT4-CT3 -0.4833333 -2.99812905 2.031462 0.9790240
CT5-CT3 -0.8666667 -3.38146238 1.648129 0.8473712
CT5-CT4 -0.3833333 -2.89812905 2.131462 0.9911707
b. Chi sé hai (R%) truwéc khi phong tri
Df Sum Sq Mean Sq F value Pr(>F)

Cong thurc thi nghiém 4 49.69 12.424 125.8 3.54e-16 ***
Residuals 25 2.47 0.099
Signif. codes: 0 “***’0.001 “**> 0.01 “** 0.05 > 0.1 °’ 1
Mean Square Error: 0.09873333
Cong thtre thi nghiém, means

R% std r se Min Max Q25 Q50 Q75
CT1 17.51667 0.4956477 6 0.1282792 16.6 17.9 17.425 17.65 17.875
CT2 16.76667 0.3983298 6 0.1282792 16.4 17.5 16.525 16.65 16.850
CT3 19.23333 0.1861899 6 0.1282792 18.9 19.4 19.200 19.25 19.375
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CT4 18.70000 0.2000000 6 0.1282792 18.4 18.9 18.600 18.70 18.875
CT5 20.43333 0.1211060 6 0.1282792 20.3 20.6 20.325 20.45 20.500
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.5327901
Treatments with the same letter are not significantly different.

R% groups

CT520.43333 a
CT319.23333 b
CT4 18.70000 ¢
CT117.51667 d
CT2 16.76667 ¢
diff lwr upr p adj

CT2-CT1 -0.7500000 -1.2827901 -0.2172098659 0.0029563
CT3-CT1 1.7166667 1.1838765 2.2494568008 0.0000000
CT4-CT1 1.1833333 0.6505432 1.7161234675 0.0000073
CT5-CT1 29166667 2.3838765 3.4494568008 0.0000000
CT3-CT2 2.4666667 1.9338765 2.9994568008 0.0000000
CT4-CT2 1.9333333 1.4005432 2.4661234675 0.0000000
CT5-CT2 3.6666667 3.1338765 4.1994568008 0.0000000
CT4-CT3 -0.5333333 -1.0661235 -0.0005431992 0.0496766
CT5-CT3 1.2000000 0.6672099 1.7327901341 0.0000058
CT5-CT4 1.7333333 1.2005432 2.2661234675 0.0000000
c. Ty I¢ bi hai (P%) 2 thang sau khi phong trir
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 4 5451 1362.8 6828 <2e-16 ***
Residuals 25 5 02
Signif. codes: 0 “***”0.001 “*** 0.01 “*> 0.05 > 0.1 “” 1
Mean Square Error: 0.1996
Cong thuc thi nghiém, means
P% std r se Min Max Q25 Q50 Q75
CT1 16.23333 0.4546061 6 0.1823915 15.9 17.1 15.925 16.10 16.275
CT2 15.85000 0.3834058 6 0.1823915 15.3 16.4 15.650 15.85 16.050
CT3 13.50000 0.3577709 6 0.1823915 13.1 14.1 13.300 13.40 13.650
CT4 13.11667 0.3488075 6 0.1823915 12.6 13.5 12.900 13.20 13.350
CT5 48.23333 0.6282250 6 0.1823915 47.2 49.1 48.125 48.20 48.500
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.7575382
Treatments with the same letter are not significantly different.
P% groups

CT548.23333 a
CT116.23333 b
CT2 15.85000 b
CT3 13.50000 ¢
CT413.11667 ¢
diff lwr upr p adj

CT2-CT1 -0.3833333 -1.140872 0.3742049 0.5804644
CT3-CT1 -2.7333333 -3.490872 -1.9757951 0.0000000
CT4-CT1 -3.1166667 -3.874205 -2.3591285 0.0000000
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CT5-CT1 32.0000000 31.242462 32.7575382 0.0000000
CT3-CT2 -2.3500000 -3.107538 -1.5924618 0.0000000
CT4-CT2 -2.7333333 -3.490872 -1.9757951 0.0000000
CT5-CT2 32.3833333 31.625795 33.1408715 0.0000000
CT4-CT3 -0.3833333 -1.140872 0.3742049 0.5804644
CT5-CT3 34.7333333 33.975795 35.4908715 0.0000000
CT5-CT4 35.1166667 34.359128 35.8742049 0.0000000
d. Chi s6 hai (R%) 2 thing sau khi phong triv

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 4 5962 1490.5 20361 <2e-16 ***
Residuals 25 2 0.1
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.0732
Cong thuce thi nghiém, means

R% stdr se Min Max Q25 Q50 Q75
CT1 11.41667 0.1471960 6 0.1104536 11.2 11.6 11.325 11.45 11.500
CT2 10.80000 0.3949684 6 0.1104536 10.4 11.3 10.450 10.75 11.125
CT3 11.50000 0.2683282 6 0.1104536 11.1 11.9 11.400 11.50 11.600
CT4 10.68333 0.2714160 6 0.1104536 10.4 11.1 10.500 10.60 10.850
CT5 46.33333 0.2065591 6 0.1104536 46.1 46.7 46.225 46.30 46.375
Alpha: 0.05 ; DF Error: 25
Critical Value of Studentized Range: 4.153363
Minimun Significant Difference: 0.4587539
Treatments with the same letter are not significantly different.
R% groups
CT546.33333 a
CT3 11.50000 b
CT111.41667 b
CT2 10.80000 ¢
CT410.68333 ¢
diff lwr upr p adj

CT2-CT1 -0.61666667 -1.0754206 -0.1579127 0.0046929
CT3-CT1 0.08333333 -0.3754206 0.5420873 0.9829629
CT4-CT1 -0.73333333 -1.1920873 -0.2745794 0.0007207
CT5-CT1 34.91666667 34.4579127 35.3754206 0.0000000
CT3-CT2 0.70000000 0.2412461 1.1587539 0.0012368
CT4-CT2 -0.11666667 -0.5754206 0.3420873 0.9431129
CT5-CT2 35.53333333 35.0745794 35.9920873 0.0000000
CT4-CT3 -0.81666667 -1.2754206 -0.3579127 0.0001860
CT5-CT3 34.83333333 34.3745794 35.2920873 0.0000000
CT5-CT4 35.65000000 35.1912461 36.1087539 0.0000000
2.2. Két qua phan tich dir liéu phong trir Sdu duc ngon Qué ¢ rirng trong bang bién
phap biy

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 2 8421 4211 71076 <2e-16 ***
Residuals 15 1 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.05924111
Cong thuc thi nghiém, means

S truong thanh std r se Min Max Q25 Q50 Q75
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CT1 12.83333 0.1036661 6 0.09936558 12.67 12.98 12.7975 12.835 12.8800
CT2 56.37667 0.4022769 6 0.09936558 55.85 56.86 56.2300 56.230 56.7025
CT3 8.46500 0.0717635 6 0.09936558 8.34 8.54 8.4525 8.465 8.5150
Alpha: 0.05 ; DF Error: 15

Critical Value of Studentized Range: 3.673378

Minimun Significant Difference: 0.3650073

Treatments with the same letter are not significantly different.

S truong thanh groups
CT2 56.37667 a
CT1l 12.83333 b
CT3 8.46500 c
diff lwr upr p adj

CT2-CT1 43.543333 43.178326 43.908341 0
CT3-CT1 -4.368333 -4.733341 -4.003326 0
CT3-CT2 -47.911667 -48.276674 -47.546659 0
2.3. Két qua phan tich dir liéu phong trir Sdu duc ngon Qué & rirng trong bang bién sinh
hoc
2.3.1. Hi€u luc phong trir trong phong thi nghiém
a. Hiéu lyc phong triv (E%) 1 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 6 1145.0 190.84 5528 <2e-16 ***
Residuals 35 1.2 0.03
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.03452381
Treatment, means
E% std r se Min Max Q25 Q50 Q75

CT1 8.233333 0.25819889 6 0.07585492 7.8 8.5 8.125 8.30 8.400
CT2 0.600000 0.14142136 6 0.07585492 0.4 0.8 0.525 0.60 0.675
CT3 6.133333 0.33862467 6 0.07585492 5.6 6.5 5.950 6.20 6.375
CT4 14.916667 0.09831921 6 0.07585492 14.8 15.1 14.900 14.90 14.900
CT5 1.3333330.17511901 6 0.07585492 1.1 1.6 1.225 1.35 1.400
CT6 0.000000 0.00000000 6 0.07585492 0.0 0.0 0.000 0.00 0.000
DC 0.000000 0.00000000 6 0.07585492 0.0 0.0 0.000 0.00 0.000
Alpha: 0.05 ; DF Error: 35
Critical Value of Studentized Range: 4.42074
Minimun Significant Difference: 0.3353349
Treatments with the same letter are not significantly different.

E% groups
CT4 14.916667 a

CT1 8.233333 b
CT3 6.133333 ¢
CT5 1.333333 d
CT2 0.600000 e
CT6 0.000000 f
DC 0.000000 f
diff lwr upr p adj

CT2-CT1 -7.633333e¢+00 -7.9686682 -7.2979984 0.00e+00
CT3-CT1 -2.100000e+00 -2.4353349 -1.7646651 0.00e+00
CT4-CT1 6.683333¢+00 6.3479984 7.0186682 0.00e+00
CT5-CT1 -6.900000e+00 -7.2353349 -6.5646651 0.00e+00
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CT6-CT1 -8.233333e¢+00 -8.5686682 -7.8979984 0.00e+00
DC-CT1 -8.233333e+00 -8.5686682 -7.8979984 0.00e+00
CT3-CT2 5.533333e+00 5.1979984 5.8686682 0.00e+00
CT4-CT2 1.431667e+01 13.9813318 14.6520016 0.00e+00
CT5-CT2 7.333333e-01 0.3979984 1.0686682 1.20e-06
CT6-CT2 -6.000000e-01 -0.9353349 -0.2646651 5.11e-05
DC-CT2 -6.000000e-01 -0.9353349 -0.2646651 5.11e-05
CT4-CT3 8.783333e+00 8.4479984 9.1186682 0.00e+00
CT5-CT3 -4.800000e+00 -5.1353349 -4.4646651 0.00e+00
CT6-CT3 -6.133333e+00 -6.4686682 -5.7979984 0.00e+00
DC-CT3 -6.133333e¢+00 -6.4686682 -5.7979984 0.00e+00
CT5-CT4 -1.358333e+01 -13.9186682 -13.2479984 0.00e+00
CT6-CT4 -1.491667e+01 -15.2520016 -14.5813318 0.00e+00
DC-CT4 -1.491667e+01 -15.2520016 -14.5813318 0.00e+00
CT6-CT5 -1.333333e+00 -1.6686682 -0.9979984 0.00e+00
DC-CT5 -1.333333e+00 -1.6686682 -0.9979984 0.00e+00
DC-CT6 3.552714e-15 -0.3353349 0.3353349 1.00e+00
b. Hiéu lwc phong trir (E%) 3 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 6 5960 993.3 15566 <2e-16 ***
Residuals 35 2 0.1
Signif. codes: 0 “***’0.001 “*** 0.01 “*> 0.05°.>0.1 ‘"1
Mean Square Error: 0.06380952
Cong thtrc thi nghiém, means

E% std r se Min Max Q25 Q50 Q75
CT1 31.500000 0.1788854 6 0.1031258 31.2 31.7 31.425 31.55 31.600
CT2 4.683333 0.3060501 6 0.1031258 4.3 5.2 4.525 4.65 4.775
CT3 25.116667 0.3488075 6 0.1031258 24.5 25.4 25.000 25.30 25.300
CT4 27.350000 0.2949576 6 0.1031258 26.9 27.8 27.300 27.30 27.450
CT5 5.416667 0.1722401 6 0.1031258 5.2 5.7 5.325 5.40 5.475
CT6 6.200000 0.2190890 6 0.1031258 5.8 6.4 6.150 6.30 6.300
DC 1.1333330.1861899 6 0.1031258 0.8 1.3 1.100 1.15 1.275
Alpha: 0.05 ; DF Error: 35
Critical Value of Studentized Range: 4.42074
Minimun Significant Difference: 0.4558922
Treatments with the same letter are not significantly different.

E% groups
CT131.500000 a
CT4 27.350000 b
CT325.116667 ¢
CT6 6.200000 d
CT5 5.416667 e
CT2 4.683333 f
DC 1.133333 ¢
diff lwr upr p adj

CT2-CT1 -26.8166667 -27.2725588 -26.360774 0.0000000
CT3-CT1 -6.3833333 -6.8392255 -5.927441 0.0000000
CT4-CT1 -4.1500000 -4.6058922 -3.694108 0.0000000
CT5-CT1 -26.0833333 -26.5392255 -25.627441 0.0000000
CT6-CT1 -25.3000000 -25.7558922 -24.844108 0.0000000
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DC-CT1 -30.3666667 -30.8225588 -29.910774 0.0000000
CT3-CT2 20.4333333 19.9774412 20.889226 0.0000000
CT4-CT2 22.6666667 22.2107745 23.122559 0.0000000
CT5-CT2 0.7333333 0.2774412 1.189226 0.0002749
CT6-CT2 1.5166667 1.0607745 1.972559 0.0000000
DC-CT2 -3.5500000 -4.0058922 -3.094108 0.0000000
CT4-CT3 2.2333333 1.7774412 2.689226 0.0000000
CT5-CT3 -19.7000000 -20.1558922 -19.244108 0.0000000
CT6-CT3 -18.9166667 -19.3725588 -18.460774 0.0000000
DC-CT3 -23.9833333 -24.4392255 -23.527441 0.0000000
CT5-CT4 -21.9333333 -22.3892255 -21.477441 0.0000000
CT6-CT4 -21.1500000 -21.6058922 -20.694108 0.0000000
DC-CT4 -26.2166667 -26.6725588 -25.760774 0.0000000
CT6-CT5 0.7833333 0.3274412 1.239226 0.0000992
DC-CT5 -4.2833333 -4.7392255 -3.827441 0.0000000
DC-CT6 -5.0666667 -5.5225588 -4.610774 0.0000000
c. Hi¢u lyc phong trir (E%) 5 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Cong thtrc thi nghiém 6 14848 2474.6 41.9 1.49¢-14 ***
Residuals 35 2067 59.1
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 59.06195
Cong thurc thi nghiém, means

E% std r se Min Max Q25 Q50 Q75
CT1 46.783333 20.3229345 6 3.137461 5.3 55.2 54.925 55.05 55.175
CT2 7.316667 0.1471960 6 3.137461 7.1 7.5 7.225 7.35 7.400
CT3 35.883333 0.3868678 6 3.137461 35.3 36.4 35.725 35.85 36.125
CT4 49.550000 0.1516575 6 3.137461 49.3 49.7 49.500 49.55 49.675
CT5 9.200000 0.1414214 6 3.137461 9.0 9.4 9.125 9.20 9.275
CT6 13.216667 0.1940790 6 3.137461 12.9 13.5 13.200 13.20 13.275
DC 0.500000 0.4000000 6 3.137461 0.0 0.9 0.150 0.65 0.775
Alpha: 0.05 ; DF Error: 35
Critical Value of Studentized Range: 4.42074
Minimun Significant Difference: 13.8699
Treatments with the same letter are not significantly different.

E% groups
CT4 49.550000 a
CT146.783333 a
CT335.883333 a
CT6 13.216667 b
CT5 9.200000 b
CT2 7316667 b
DC 0.500000 b
diff lwr upr p adj

CT2-CT1 -39.466667 -53.336565 -25.596768 0.0000000
CT3-CT1 -10.900000 -24.769899 2.969899 0.2064278
CT4-CT1 2.766667 -11.103232 16.636565 0.9955625
CT5-CT1 -37.583333 -51.453232 -23.713435 0.0000000
CT6-CT1 -33.566667 -47.436565 -19.696768 0.0000001
DC-CT1 -46.283333 -60.153232 -32.413435 0.0000000
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CT3-CT2 28.566667 14.696768 42.436565 0.0000041
CT4-CT2 42.233333 28.363435 56.103232 0.0000000
CT5-CT2 1.883333 -11.986565 15.753232 0.9994860
CT6-CT2 5.900000 -7.969899 19.769899 0.8333851
DC-CT2 -6.816667 -20.686565 7.053232 0.7216299
CT4-CT3 13.666667 -0.203232 27.536565 0.0556589
CT5-CT3 -26.683333 -40.553232 -12.813435 0.0000145
CT6-CT3 -22.666667 -36.536565 -8.796768 0.0002167
DC-CT3 -35.383333 -49.253232 -21.513435 0.0000000
CT5-CT4 -40.350000 -54.219899 -26.480101 0.0000000
CT6-CT4 -36.333333 -50.203232 -22.463435 0.0000000
DC-CT4 -49.050000 -62.919899 -35.180101 0.0000000
CT6-CTS 4.016667 -9.853232 17.886565 0.9692862
DC-CT5 -8.700000 -22.569899 5.169899 0.4562814
DC-CT6 -12.716667 -26.586565 1.153232 0.0902232
d. Hiéu lyc phong triv (E%) 7 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 6 27328 4555 104357 <2e-16 ***
Residuals 35 2 0
Signif. codes: 0 “***’0.001 “*** 0.01 “*> 0.05°.>0.1 ‘"1
Mean Square Error: 0.04364571
Cong thtrc thi nghiém, means
E% std  r  se Min Max Q25 Q50 Q75
CT1 74.65000 0.17606817 6 0.08528942 74.4 74.80 74.5250 74.700 74.8000
CT2 22.56667 0.20655911 6 0.08528942 22.3 22.80 22.4250 22.550 22.7500
CT3 45.40000 0.17888544 6 0.08528942 45.1 45.60 45.3250 45.450 45.5000
CT4 64.58333 0.23166067 6 0.08528942 64.3 64.80 64.3750 64.650 64.7750
CT5 9.24000 0.02280351 6 0.08528942 9.2 9.26 9.2325 9.245 9.2575
CT6 30.58333 0.14719601 6 0.08528942 30.4 30.80 30.5000 30.550 30.6750
DC 0.90000 0.35213634 6 0.08528942 0.3 1.30 0.8250 0.900 1.1250
Alpha: 0.05 ; DF Error: 35
Critical Value of Studentized Range: 4.42074
Minimun Significant Difference: 0.3770424
Treatments with the same letter are not significantly different.
E% groups

CT1 74.65000
CT4 64.58333
CT3 45.40000
CT6 30.58333
CT2 22.56667
CT5 9.24000
DC 0.90000 g

diff lwr upr p adj
CT2-CT1 -52.083333 -52.460376 -51.706291
CT3-CT1 -29.250000 -29.627042 -28.872958
CT4-CT1 -10.066667 -10.443709 -9.689624
CT5-CT1 -65.410000 -65.787042 -65.032958
CT6-CT1 -44.066667 -44.443709 -43.689624
DC-CT1 -73.750000 -74.127042 -73.372958
CT3-CT2 22.833333 22.456291 23.210376 0
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CT4-CT2 42.016667 41.639624 42.393709 0
CT5-CT2 -13.326667 -13.703709 -12.949624 0
CT6-CT2 8.016667 7.639624 8.393709 0
DC-CT2 -21.666667 -22.043709 -21.289624 0
CT4-CT3 19.183333 18.806291 19.560376 0
CT5-CT3 -36.160000 -36.537042 -35.782958 0
CT6-CT3 -14.816667 -15.193709 -14.439624 0
DC-CT3 -44.500000 -44.877042 -44.122958 0
CT5-CT4 -55.343333 -55.720376 -54.966291 0
CT6-CT4 -34.000000 -34.377042 -33.622958 0
DC-CT4 -63.683333 -64.060376 -63.306291 0
CT6-CT5 21.343333 20.966291 21.720376 0O
DC-CT5 -8.340000 -8.717042 -7.962958 0
DC-CT6 -29.683333 -30.060376 -29.306291 0
e. Hi¢u lyc phong trir (E%) 9 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 6 28747 4791 76864 <2e-16 ***
Residuals 35 2 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 ‘> 0.1 “’ 1
Mean Square Error: 0.06233333
Cong thtrc thi nghiém , means
E% std  r se Min Max Q25 Q50 Q75
CT1 82.3000000 0.3162278 6 0.1019259 81.9 82.7 82.100 82.25 82.550
CT2 37.7666667 0.3502380 6 0.1019259 37.4 38.4 37.600 37.65 37.850
CT3 56.6666667 0.2065591 6 0.1019259 56.3 56.9 56.625 56.70 56.775
CT4 72.2333333 0.1966384 6 0.1019259 72.0 72.5 72.100 72.20 72.375
CT5 22.6500000 0.1870829 6 0.1019259 22.4 22.9 22.525 22.65 22.775
CT6 41.2666667 0.1751190 6 0.1019259 41.0 41.5 41.200 41.25 41.375
DC 0.7666667 0.2581989 6 0.1019259 0.5 1.2 0.600 0.70 0.875
Alpha: 0.05 ; DF Error: 35
Critical Value of Studentized Range: 4.42074
Minimun Significant Difference: 0.4505879
Treatments with the same letter are not significantly different.

E% groups
CT1 82.3000000 a
CT4 72.2333333

CT3 56.6666667 ¢
CT6 41.2666667 d
CT2 37.7666667 e
CT5 22.6500000 f
DC 0.7666667 g
diff lwr upr  padj
CT2-CT1 -44.53333 -44.983921 -44.082745 0
CT3-CT1 -25.63333 -26.083921 -25.182745 0
CT4-CT1 -10.06667 -10.517255 -9.616079 0
CT5-CT1 -59.65000 -60.100588 -59.199412 0
CT6-CT1 -41.03333 -41.483921 -40.582745 0
DC-CT1 -81.53333 -81.983921 -81.082745 0
CT3-CT2 18.90000 18.449412 19.350588 0
CT4-CT2 34.46667 34.016079 34.917255 0
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CT5-CT2 -15.11667 -15.567255 -14.666079 0
CT6-CT2 3.50000 3.049412 3.950588 0
DC-CT2 -37.00000 -37.450588 -36.549412 0
CT4-CT3 15.56667 15.116079 16.017255 0
CT5-CT3 -34.01667 -34.467255 -33.566079 0
CT6-CT3 -15.40000 -15.850588 -14.949412 0
DC-CT3 -55.90000 -56.350588 -55.449412 0
CT5-CT4 -49.58333 -50.033921 -49.132745 0
CT6-CT4 -30.96667 -31.417255 -30.516079 0
DC-CT4 -71.46667 -71.917255 -71.016079 0
CT6-CT5 18.61667 18.166079 19.067255 0
DC-CT5 -21.88333 -22.333921 -21.432745 0
DC-CT6 -40.50000 -40.950588 -40.049412 0
2.3.2. Hiéu lwc phong trir SAu duc ngon bang tnudc sinh hoc ngoai rirng trong Qué
a. Hiéu lyc phong triv (E%) 1 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Cong thtrc thi nghiém 2 277.58 138.79 20819 2.99e-12 ***
Residuals 6 0.04 0.01
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.006666667
Cong thtrc thi nghiém, means

E% stdr se Min Max Q25 Q50 Q75
CT1 8.20.130.04714045 8.1 8.3 8.15 8.2 8.25
CT2 13.50.130.04714045 13.4 13.6 13.45 13.5 13.55
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.

E% groups
CT2 135 a
CTl 82 b
DC 00 ¢

diff lwr upr p adj

CT2-CT1 5.3 5.095448 5.504552 0
DC-CT1 -8.2 -8.404552 -7.995448 0
DC-CT2 -13.5-13.704552 -13.295448 0
b. Hiéu lyc phong triv (E%) 3 ngay sau thi nghi¢m
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 2 1188 594.2 89138 3.81e-14 ***
Residuals 6 0 0.0
Signif. codes: 0 “***’0.001 “**> 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.006666667
Cong thtre thi nghiém, means

E%stdr se Min Max Q25 Q50 Q75
CT1 16.50.130.04714045 16.4 16.6 16.45 16.5 16.55
CT2 28.00.1 3 0.04714045 27.9 28.1 27.95 28.0 28.05
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
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Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.
E% groups

CT2 280 a
CT1 165 b
DC 00 ¢

diff  lwr upr p adj

CT2-CT1 11.5 11.29545 11.70455 O
DC-CT1 -16.5-16.70455 -16.29545 0
DC-CT2 -28.0 -28.20455 -27.79545 0
c. Hiéu lyc phong trir (E%) 5 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 2 3683 1841 276198 1.28e-15 ***
Residuals 6 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.006666667
Cong thtrc thi nghiém, means

E% std r se Min Max Q25 Q50 Q75
CT1 36.20.130.04714045 36.1 36.3 36.15 36.2 36.25
CT2 47.40.1 3 0.04714045 47.3 47.5 47.35 47.4 47.45
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.

E% groups
CT2 474 a
CT1 362 b
DC 0.0 c

diff lwr  uprpadj
CT2-CT1 11.2 10.99545 11.40455 O
DC-CT1 -36.2 -36.40455 -35.99545 0
DC-CT2 -47.4 -47.60455 -47.19545 0
d. Hiéu lyc phong triv (E%) 7 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thuc thi nghiém 2 7443 3721 4085 3.95e-10 ***
Residuals 6 5 1
Signif. codes: 0 “****0.001 “**>0.01 “*> 0.05°.>0.1 *’ 1
Mean Square Error: 09111111
Cong thure thi nghiém, means
E% std r se Min Max Q25 Q50 Q75
CT1 60.06667 0.1527525 3 0.5510932 59.9 60.2 60.0 60.1 60.15
CT2 61.90000 1.6462078 3 0.5510932 60.0 62.9 61.4 62.8 62.85
DC 0.00000 0.0000000 3 0.5510932 0.0 0.0 0.0 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 2.391301
Treatments with the same letter are not significantly different.
E% groups
CT261.90000 a
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CT1 60.06667 a
DC 0.00000 b
diff lwr upr p adj

CT2-CT1 1.833333 -0.5579677 4.224634 0.1232378
DC-CT1 -60.066667 -62.4579677 -57.675366 0.0000000
DC-CT2 -61.900000 -64.2913010 -59.508699 0.0000000
e. Hi¢u lyc phong trir (E%) 9 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 2 11665 5832 874842 <2e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***’(0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.006666667
Cong thuc thi nghiém, means

E%stdr  se Min Max Q25 Q50 Q75
CT1 72.40.130.04714045 72.3 72.5 72.35 72.4 72.45
CT2 79.8 0.1 30.04714045 79.7 79.9 79.75 79.8 79.85
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00

E% groups

CT2 79.8 a
CT1 724 b
DC 0.0 c
diff lwr upr p adj

CT2-CT1 7.4 7.195448 7.604552 0

DC-CT1 -72.4 -72.604552 -72.195448 0

DC-CT2 -79.8 -80.004552 -79.595448 0

2.3.3. Hiéu lye phong trir Sdu duc ngon bang tnudc hos hoc ¢ trong phong thi nghiém
a. Hiéu lyc phong triv (E%) 12 gio sau thi nghiém

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 10 17793 1779.3 13655 <2e-16 ***
Residuals 22 3 0.1
Signif. codes: 0 “***>0.001 “**>0.01 “*> 0.05°.> 0.1 *’ 1
Mean Square Error: 0.130303
Cong thure thi nghiém, means

E% std r se Min Max Q25 Q50 Q75

CT1 71.76667 1.159023 3 0.2084091 71.0 73.1 71.10 71.2 72.15
CT10 79.60000 0.100000 3 0.2084091 79.5 79.7 79.55 79.6 79.65
CT2 72.40000 0.100000 3 0.2084091 72.3 72.5 72.35 72.4 72.45
CT3 85.20000 0.100000 3 0.2084091 85.1 85.3 85.15 85.2 85.25
CT4 81.40000 0.100000 3 0.2084091 81.3 81.5 81.35 81.4 81.45
CT5 79.80000 0.100000 3 0.2084091 79.7 79.9 79.75 79.8 79.85
CT6 82.70000 0.100000 3 0.2084091 82.6 82.8 82.65 82.7 82.75
CT7 79.20000 0.100000 3 0.2084091 79.1 79.3 79.15 79.2 79.25
CT8 80.40000 0.100000 3 0.2084091 80.3 80.5 80.35 80.4 80.45
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CT9 83.40000 0.100000 3 0.2084091 83.3 83.5 83.35 83.4 83.45
DC 0.00000 0.000000 3 0.2084091 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 22
Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 1.053622
Treatments with the same letter are not significantly different.

E% groups
CT3 85.20000 a
CT9 83.40000 b
CT6 82.70000 b
CT4 81.40000 ¢
CT8 80.40000 cd
CT5 79.80000 de
CT10 79.60000 de
CT7 79.20000 e
CT2 72.40000 f
CT1 71.76667 f
DC 0.00000 g

diff lwr upr p adj

CT10-CT1 7.8333333 6.7797111 8.88695556 0.0000000
CT2-CT1 0.6333333 -0.4202889 1.68695556 0.5585794
CT3-CT1 13.4333333 12.3797111 14.48695556 0.0000000
CT4-CT1 9.6333333 8.5797111 10.68695556 0.0000000
CT5-CT1 8.0333333 6.9797111 9.08695556 0.0000000
CT6-CT1 10.9333333 9.8797111 11.98695556 0.0000000
CT7-CT1 7.4333333 6.3797111 8.48695556 0.0000000
CT8-CT1 8.6333333 7.5797111 9.68695556 0.0000000
CT9-CT1 11.6333333 10.5797111 12.68695556 0.0000000
DC-CT1 -71.7666667 -72.8202889 -70.71304444 0.0000000
CT2-CT10 -7.2000000 -8.2536222 -6.14637777 0.0000000
CT3-CT10 5.6000000 4.5463778 6.65362223 0.0000000
CT4-CT10 1.8000000 0.7463778 2.85362223 0.0001632
CT5-CT10 0.2000000 -0.8536222 1.25362223 0.9997333
CT6-CT10 3.1000000 2.0463778 4.15362223 0.0000000
CT7-CT10 -0.4000000 -1.4536222 0.65362223 0.9466406
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CT8-CT10 0.8000000 -0.2536222 1.85362223 0.2549959
CT9-CT10 3.8000000 2.7463778 4.85362223 0.0000000
DC-CT10 -79.6000000 -80.6536222 -78.54637777 0.0000000
CT3-CT2 12.8000000 11.7463778 13.85362223 0.0000000
CT4-CT2 9.0000000 7.9463778 10.05362223 0.0000000
CT5-CT2  7.4000000 6.3463778 8.45362223 0.0000000
CT6-CT2 10.3000000 9.2463778 11.35362223 0.0000000
CT7-CT2 6.8000000 5.7463778 7.85362223 0.0000000
CT8-CT2 8.0000000 6.9463778 9.05362223 0.0000000
CT9-CT2 11.0000000 9.9463778 12.05362223 0.0000000
DC-CT2 -72.4000000 -73.4536222 -71.34637777 0.0000000
CT4-CT3 -3.8000000 -4.8536222 -2.74637777 0.0000000
CT5-CT3 -5.4000000 -6.4536222 -4.34637777 0.0000000
CT6-CT3 -2.5000000 -3.5536222 -1.44637777 0.0000010
CT7-CT3 -6.0000000 -7.0536222 -4.94637777 0.0000000
CT8-CT3 -4.8000000 -5.8536222 -3.74637777 0.0000000
CT9-CT3 -1.8000000 -2.8536222 -0.74637777 0.0001632
DC-CT3 -85.2000000 -86.2536222 -84.14637777 0.0000000
CT5-CT4 -1.6000000 -2.6536222 -0.54637777 0.0007674
CT6-CT4 1.3000000 0.2463778 2.35362223 0.0079562
CT7-CT4 -2.2000000 -3.2536222 -1.14637777 0.0000083
CT8-CT4 -1.0000000 -2.0536222 0.05362223 0.0727365
CT9-CT4 2.0000000 0.9463778 3.05362223 0.0000360
DC-CT4 -81.4000000 -82.4536222 -80.34637777 0.0000000
CT6-CTS  2.9000000 1.8463778 3.95362223 0.0000001
CT7-CT5 -0.6000000 -1.6536222 0.45362223 0.6288300
CT8-CTS5 0.6000000 -0.4536222 1.65362223 0.6288300
CT9-CT5 3.6000000 2.5463778 4.65362223 0.0000000
DC-CT5 -79.8000000 -80.8536222 -78.74637777 0.0000000
CT7-CT6 -3.5000000 -4.5536222 -2.44637777 0.0000000
CT8-CT6 -2.3000000 -3.3536222 -1.24637777 0.0000041
CT9-CT6 0.7000000 -0.3536222 1.75362223 0.4231584
DC-CT6 -82.7000000 -83.7536222 -81.64637777 0.0000000
CT8-CT7 1.2000000 0.1463778 2.25362223 0.0170664
CT9-CT7 4.2000000 3.1463778 5.25362223 0.0000000
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DC-CT7 -79.2000000 -80.2536222 -78.14637777 0.0000000
CT9-CT8 3.0000000 1.9463778 4.05362223 0.0000000
DC-CT8 -80.4000000 -81.4536222 -79.34637777 0.0000000
DC-CT9 -83.4000000 -84.4536222 -82.34637777 0.0000000
b. Hiéu lyc phong triv (E%) 24 gio sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 10 21080 2108 210796 <2e-16 ***
Residuals 22 0 0
Signif. codes: 0 “***’(0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.01
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 86.50.130.05773503 86.4 86.6 86.45 86.5 86.55
CT10 87.40.130.05773503 87.3 87.5 87.35 87.4 87.45
CT2 80.30.130.05773503 80.2 80.4 80.25 80.3 80.35
CT3 93.70.130.05773503 93.6 93.8 93.65 93.7 93.75
CT4 86.10.130.05773503 86.0 86.2 86.05 86.1 86.15
CTS5 88.20.130.05773503 88.1 88.3 88.15 88.2 88.25
CT6 88.40.130.05773503 88.3 88.5 88.35 88.4 88.45
CT7 88.90.130.05773503 88.8 89.0 88.85 88.9 88.95
CT8 86.90.13 0.05773503 86.8 87.0 86.85 86.9 86.95
CT9 88.60.130.05773503 88.5 88.7 88.55 88.6 88.65
DC 0.20.130.05773503 0.1 0.3 0.15 0.2 0.25
Alpha: 0.05 ; DF Error: 22
Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 0.2918822

Treatments with the same letter are not significantly different.

E% groups
CT3 93.7
CT7 889 b
CT9 88.6 ¢
CT6 884 «cd
CTS 882 d
CTI10 874 e

CT8 869 f
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CT1 865 g
CT4 86.1 h
CT2 803 i
DC 0.2 j
diff lwr upr p adj

CTI10-CT1 0.9 0.60811776 1.191882238 0.0000000
CT2-CT1 -6.2 -6.49188224 -5.908117762 0.0000000
CT3-CT1 7.2 6.90811776 7.491882238 0.0000000
CT4-CT1 -0.4 -0.69188224 -0.108117762 0.0026000
CT5-CT1 1.7 1.40811776 1.991882238 0.0000000
CT6-CT1 1.9 1.60811776 2.191882238 0.0000000
CT7-CT1 2.4 2.10811776 2.691882238 0.0000000
CT8-CT1 0.4 0.10811776 0.691882238 0.0026000
CT9-CT1 2.1 1.80811776 2.391882238 0.0000000
DC-CT1 -86.3 -86.59188224 -86.008117762 0.0000000
CT2-CT10 -7.1 -7.39188224 -6.808117762 0.0000000
CT3-CT10 6.3 6.00811776 6.591882238 0.0000000
CT4-CT10 -1.3 -1.59188224 -1.008117762 0.0000000
CT5-CT10 0.8 0.50811776 1.091882238 0.0000001
CT6-CT10 1.0 0.70811776 1.291882238 0.0000000
CT7-CT10 1.5 1.20811776 1.791882238 0.0000000
CT8-CT10 -0.5 -0.79188224 -0.208117762 0.0001572
CT9-CT10 1.2 0.90811776 1.491882238 0.0000000
DC-CT10 -87.2 -87.49188224 -86.908117762 0.0000000
CT3-CT2 13.4 13.10811776 13.691882238 0.0000000
CT4-CT2 5.8 5.50811776 6.091882238 0.0000000
CT5-CT2 7.9 7.60811776 8.191882238 0.0000000
CT6-CT2 8.1 7.80811776 8.391882238 0.0000000
CT7-CT2 8.6 8.30811776 8.891882238 0.0000000
CT8-CT2 6.6 6.30811776 6.891882238 0.0000000
CT9-CT2 8.3 8.00811776 8.591882238 0.0000000
DC-CT2 -80.1-80.39188224 -79.808117762 0.0000000
CT4-CT3 -7.6 -7.89188224 -7.308117762 0.0000000
CT5-CT3 -5.5 -5.79188224 -5.208117762 0.0000000
CT6-CT3 -5.3 -5.59188224 -5.008117762 0.0000000
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CT7-CT3 -4.8 -5.09188224 -4.508117762 0.0000000
CT8-CT3 -6.8 -7.09188224 -6.508117762 0.0000000
CT9-CT3 -5.1 -5.39188224 -4.808117762 0.0000000
DC-CT3 -93.5-93.79188224 -93.208117762 0.0000000
CT5-CT4 2.1 1.80811776 2.391882238 0.0000000
CT6-CT4 2.3 2.00811776 2.591882238 0.0000000
CT7-CT4 2.8 2.50811776 3.091882238 0.0000000
CT8-CT4 0.8 0.50811776 1.091882238 0.0000001
CT9-CT4 2.5 2.20811776 2.791882238 0.0000000
DC-CT4 -85.9 -86.19188224 -85.608117762 0.0000000
CT6-CT5 0.2 -0.09188224 0.491882238 0.3819340
CT7-CT5 0.7 0.40811776 0.991882238 0.0000009
CT8-CT5 -1.3 -1.59188224 -1.008117762 0.0000000
CT9-CT5 0.4 0.10811776 0.691882238 0.0026000
DC-CT5 -88.0 -88.29188224 -87.708117762 0.0000000
CT7-CT6 0.5 0.20811776 0.791882238 0.0001572
CT8-CT6 -1.5 -1.79188224 -1.208117762 0.0000000
CT9-CT6 0.2 -0.09188224 0.491882238 0.3819340
DC-CT6 -88.2 -88.49188224 -87.908117762 0.0000000
CT8-CT7 -2.0 -2.29188224 -1.708117762 0.0000000
CT9-CT7 -0.3 -0.59188224 -0.008117762 0.0405387
DC-CT7 -88.7-88.99188224 -88.408117762 0.0000000
CT9-CT8 1.7 1.40811776 1.991882238 0.0000000
DC-CT8 -86.7 -86.99188224 -86.408117762 0.0000000
DC-CT9 -88.4 -88.69188224 -88.108117762 0.0000000
c. Hi¢u lyc phong trir (E%) 36 gio sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Treatment 10 25217 2522 297205 <2e-16 ***
Residuals 22 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.008484848
Treatment, means

E% stdr se Min Max Q25 Q50 Q75
CT1 91.23333 0.1527525 3 0.0531816 91.1 91.4 91.15 91.2 91.30
CT10 91.90000 0.1000000 3 0.0531816 91.8 92.0 91.85 91.9 91.95
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CT2 91.70000 0.1000000 3 0.0531816 91.6 91.8 91.65 91.7 91.75
CT3 98.40000 0.1000000 3 0.0531816 98.3 98.5 98.35 98.4 98.45
CT4 90.40000 0.1000000 3 0.0531816 90.3 90.5 90.35 90.4 90.45
CT5 98.40000 0.1000000 3 0.0531816 98.3 98.5 98.35 98.4 98.45
CT6 100.00000 0.0000000 3 0.0531816 100.0 100.0 100.00 100.0 100.00
CT7 97.60000 0.1000000 3 0.0531816 97.5 97.7 97.55 97.6 97.65
CT8 94.20000 0.1000000 3 0.0531816 94.1 94.3 94.15 94.2 94.25
CT9 100.00000 0.0000000 3 0.0531816 100.0 100.0 100.00 100.0 100.00
DC  0.00000 0.0000000 3 0.0531816 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 22
Critical Value of Studentized Range: 5.055549
Minimun Significant Difference: 0.2688622
Treatments with the same letter are not significantly different.

E% groups
CT6 100.00000 a
CT9 100.00000 a
CT3 98.40000 b
CT5 98.40000 b
CT7 97.60000
CT8 94.20000
CT10 91.90000 e
CT2 91.70000 e
CT1 91.23333 f
CT4 90.40000 ¢
DC 0.00000 h

diff lwr upr p adj
CT10-CT1 6.666667e-01 0.3978045 0.93552885 0.0000005
CT2-CT1 4.666667¢-01 0.1978045 0.73552885 0.0001310
CT3-CT1l 7.166667¢+00 6.8978045 7.43552885 0.0000000
CT4-CT1 -8.333333e-01 -1.1021955 -0.56447115 0.0000000
CT5-CT1 7.166667¢+00 6.8978045 7.43552885 0.0000000
CT6-CT1 8.766667¢+00 8.4978045 9.03552885 0.0000000
CT7-CT1 6.366667¢+00 6.0978045 6.63552885 0.0000000
CT8-CT1 2.966667¢+00 2.6978045 3.23552885 0.0000000
CT9-CT1 8.766667¢+00 8.4978045 9.03552885 0.0000000

o o



DC-CT1 -9.123333e+01
CT2-CT10 -2.000000e-01
CT3-CT10 6.500000e+00
CT4-CT10 -1.500000e+00
CT5-CT10 6.500000e+00
CT6-CT10 8.100000e+00
CT7-CT10 5.700000e+00
CT8-CT10 2.300000e+00
CT9-CT10 8.100000e+00
DC-CT10 -9.190000e+01
CT3-CT2 6.700000e+00
CT4-CT2 -1.300000e+00
CT5-CT2 6.700000e+00
CT6-CT2 8.300000e+00
CT7-CT2 5.900000e+00
CT8-CT2 2.500000e+00
CT9-CT2 8.300000e+00
DC-CT2 -9.170000e+01
CT4-CT3 -8.000000e+00
CT5-CT3 -1.421085e-14
CT6-CT3 1.600000e+00
CT7-CT3 -8.000000e-01
CT8-CT3 -4.200000e+00
CT9-CT3 1.600000e+00
DC-CT3 -9.840000e+01
CT5-CT4 8.000000e+00
CT6-CT4 9.600000e+00
CT7-CT4 7.200000e+00
CT8-CT4 3.800000e+00
CT9-CT4 9.600000e+00
DC-CT4 -9.040000e+01
CT6-CTS 1.600000e+00
CT7-CT5 -8.000000e-01
CT8-CT5 -4.200000e+00
CT9-CT5 1.600000e+00
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-91.5021955 -90.96447115 0.0000000
-0.4688622 0.06886218 0.2786748
6.2311378 6.76886218 0.0000000
-1.7688622 -1.23113782 0.0000000
6.2311378 6.76886218 0.0000000
7.8311378 8.36886218 0.0000000
54311378 5.96886218 0.0000000
2.0311378 2.56886218 0.0000000
7.8311378 8.36886218 0.0000000
-92.1688622 -91.63113782 0.0000000
6.4311378 6.96886218 0.0000000
-1.5688622 -1.03113782 0.0000000
6.4311378 6.96886218 0.0000000
8.0311378 8.56886218 0.0000000
5.6311378 6.16886218 0.0000000
2.2311378 2.76886218 0.0000000
8.0311378 8.56886218 0.0000000
-91.9688622 -91.43113782 0.0000000
-8.2688622 -7.73113782 0.0000000
-0.2688622 0.26886218 1.0000000
1.3311378 1.86886218 0.0000000
-1.0688622 -0.53113782 0.0000000
-4.4688622 -3.93113782 0.0000000
1.3311378 1.86886218 0.0000000
-98.6688622 -98.13113782 0.0000000
7.7311378 8.26886218 0.0000000
9.3311378 9.86886218 0.0000000
6.9311378 7.46886218 0.0000000
3.5311378 4.06886218 0.0000000
9.3311378 9.86886218 0.0000000
-90.6688622 -90.13113782 0.0000000
1.3311378 1.86886218 0.0000000
-1.0688622 -0.53113782 0.0000000
-4.4688622 -3.93113782 0.0000000
1.3311378 1.86886218 0.0000000
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DC-CT5 -9.840000e+01 -98.6688622 -98.13113782 0.0000000
CT7-CT6 -2.400000e+00 -2.6688622 -2.13113782 0.0000000
CT8-CT6 -5.800000e+00 -6.0688622 -5.53113782 0.0000000
CT9-CT6 -1.421085e-14 -0.2688622 0.26886218 1.0000000
DC-CT6 -1.000000e+02 -100.2688622 -99.73113782 0.0000000
CT8-CT7 -3.400000e+00 -3.6688622 -3.13113782 0.0000000
CT9-CT7 2.400000e+00 2.1311378 2.66886218 0.0000000
DC-CT7 -9.760000e+01 -97.8688622 -97.33113782 0.0000000
CT9-CT8 5.800000e+00 5.5311378 6.06886218 0.0000000
DC-CT8 -9.420000e+01 -94.4688622 -93.93113782 0.0000000
DC-CT9 -1.000000e+02 -100.2688622 -99.73113782 0.0000000
d. Hiéu lwc phong triv (E%) 48 gio sau thi nghiém

Df Sum Sq Mean Sq F value Pr(>F)
Treatment 8 25435 3179 317933 <2e-16 ***
Residuals 18 0 0
Signif. codes: 0 “***”0.001 “*** 0.01 “*>0.05°.>0.1 ‘"1
Mean Square Error: 0.01
Treatment, means

E% std r se Min Max Q25 Q50 Q75
CT1 98.70.130.05773503 98.6 98.8 98.65 98.7 98.75
CT10 97.1 0.1 3 0.05773503 97.0 97.2 97.05 97.1 97.15
CT2 98.50.130.05773503 98.4 98.6 98.45 98.5 98.55
CT3 98.6 0.1 3 0.05773503 98.5 98.7 98.55 98.6 98.65
CT4 95.10.130.05773503 95.0 95.2 95.05 95.1 95.15
CTS5 98.30.130.05773503 98.2 98.4 98.25 98.3 98.35
CT7 99.50.130.05773503 99.4 99.6 99.45 99.5 99.55
CT8 97.30.130.05773503 97.297.4 97.25 97.3 97.35
DC 0.30.130.05773503 0.2 0.4 0.25 0.3 0.35
Alpha: 0.05 ; DF Error: 18
Critical Value of Studentized Range: 4.955209
Minimun Significant Difference: 0.2860891
Treatments with the same letter are not significantly different.

E%  groups

CT7 995 a
CTl 98.7 b
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CT3 98,6 b
CT2 98.5 bc
CT5 983

CT8 973 d
CT10 97.1 d
CT4 951 e
DC 03 f

diff lwr upr  padj

CT10-CT1 -1.6 -1.88608914 -1.31391086 0.0000000
CT2-CT1 -0.2 -0.48608914 0.08608914 0.3166369
CT3-CT1 -0.1 -0.38608914 0.18608914 0.9401756
CT4-CT1 -3.6 -3.88608914 -3.31391086 0.0000000
CT5-CT1 -0.4 -0.68608914 -0.11391086 0.0028896
CT7-CT1 0.8 0.51391086 1.08608914 0.0000004
CT8-CT1 -1.4 -1.68608914 -1.11391086 0.0000000
DC-CT1 -98.4 -98.68608914 -98.11391086 0.0000000
CT2-CT10 1.4 1.11391086 1.68608914 0.0000000
CT3-CT10 1.5 1.21391086 1.78608914 0.0000000
CT4-CT10 -2.0 -2.28608914 -1.71391086 0.0000000
CT5-CT10 1.2 0.91391086 1.48608914 0.0000000
CT7-CT10 2.4 2.11391086 2.68608914 0.0000000
CT8-CT10 0.2 -0.08608914 0.48608914 0.3166369
DC-CT10 -96.8 -97.08608914 -96.51391086 0.0000000
CT3-CT2 0.1 -0.18608914 0.38608914 0.9401756
CT4-CT2 -3.4 -3.68608914 -3.11391086 0.0000000
CT5-CT2 -0.2 -0.48608914 0.08608914 0.3166369
CT7-CT2 1.0 0.71391086 1.28608914 0.0000000
CT8-CT2 -1.2 -1.48608914 -0.91391086 0.0000000
DC-CT2 -98.2-98.48608914 -97.91391086 0.0000000
CT4-CT3 -3.5 -3.78608914 -3.21391086 0.0000000
CT5-CT3 -0.3 -0.58608914 -0.01391086 0.0357238
CT7-CT3 0.9 0.61391086 1.18608914 0.0000001
CT8-CT3 -1.3 -1.58608914 -1.01391086 0.0000000
DC-CT3 -98.3 -98.58608914 -98.01391086 0.0000000
CT5-CT4 3.2 2.91391086 3.48608914 0.0000000
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CT7-CT4 4.4 4.11391086 4.68608914 0.0000000
CT8-CT4 2.2 191391086 2.48608914 0.0000000
DC-CT4 -94.8 -95.08608914 -94.51391086 0.0000000
CT7-CT5 1.2 091391086 1.48608914 0.0000000
CT8-CTS5 -1.0 -1.28608914 -0.71391086 0.0000000
DC-CTS -98.0-98.28608914 -97.71391086 0.0000000
CT8-CT7 -2.2 -2.48608914 -1.91391086 0.0000000
DC-CT7 -99.2-99.48608914 -98.91391086 0.0000000
DC-CT8 -97.0-97.28608914 -96.71391086 0.0000000

2.3.4. Hiéu lyc phong trir SAu duc ngon bang tudc hoa hoc ngoai rirng trong Qué
a. Hiéu lyc phong triv (E%) 1 ngay sau thi nghiém

Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 990.1 495.1 74261 6.59¢e-14 ***
Residuals 6 0.0 0.0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.006666667
Treatment, means

E% std r se Min Max Q25 Q50 Q75
CT1 17.30.130.0471404517.217.417.2517.3 17.35
CT2 25.10.130.04714045 25.0 25.2 25.05 25.1 25.15
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.

E% groups

CT2 251 a
CT1 173 b
DC 0.0 c
diff lwr upr p adj

CT2-CT1 7.8 7.595448 8.004552 0

DC-CT1 -17.3 -17.504552 -17.095448 0

DC-CT2 -25.1 -25.304552 -24.895448 0

b Hiéu luc phong trir (E%) 3 ngay sau thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
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Treatment 2 2642 1321 198140 3.47e-15 ***
Residuals 6 0 0
Signif. codes: 0 “***”(0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.006666667
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 32.40.130.04714045 32.3 32.532.3532.432.45
CT2 39.30.130.04714045 39.2 39.4 39.25 39.3 39.35
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.
E% groups
CT2 393 a
CT1 324 b
DC 0.0 c
diff lwr upr p adj

CT2-CT1 6.9 6.695448 7.104552 0
DC-CT1 -32.4-32.604552 -32.195448 0
DC-CT2 -39.3 -39.504552 -39.095448 0
¢ Hiéu lwc phong trur (E%) 5 ngay sau thi nghiém

Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 12644 6322 948318 <2e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***”(0.001 “**> 0.01 “*> 0.05°.>0.1 “° 1
Mean Square Error: 0.006666667
Treatment, means

E% std r se Min Max Q25 Q50 Q75
CT1 71.20.130.04714045 71.1 71.3 71.15 71.2 71.25
CT2 85.80.130.04714045 85.7 85.9 85.75 85.8 85.85
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
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Treatments with the same letter are not significantly different.

E% groups
CT2 858 a
CT1 712 b
DC 00 ¢

diff Iwr upr p adj
CT2-CT1 14.6 14.39545 14.80455 O
DC-CT1 -71.2 -71.40455 -70.99545 0
DC-CT2 -85.8 -86.00455 -85.59545 0

3. PHONG TRU 03 LOAI REP

3.1. Két qua phan tich dir liéu phong trir 03 loai rép hai Qué & rirng trong bing bi¢n
phap lam sinh

a. Mat dj sau trwéc khi phong trir

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 8 90.08 11.259 139.1 <2e-16 ***
Residuals 45 3.64 0.081
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.08096296
Cong thtrc thi nghiém, means
Mat do sau stdr se Min Max Q25 Q50 Q75
CT1 20.10000 0.3847077 6 0.1161629 19.4 20.5 20.100 20.10 20.325
CT2 21.45000 0.2738613 6 0.1161629 21.1 21.8 21.250 21.45 21.650
CT3 19.41667 0.1722401 6 0.1161629 19.2 19.7 19.325 19.40 19.475
CT4 20.70000 0.1788854 6 0.1161629 20.4 20.9 20.625 20.75 20.800
CT5 18.31667 0.3371449 6 0.1161629 18.0 18.9 18.100 18.20 18.450
CT6 18.85000 0.2588436 6 0.1161629 18.6 19.3 18.650 18.85 18.900
CT720.71667 0.2401388 6 0.1161629 20.3 20.9 20.625 20.80 20.900
CT8 22.50000 0.2366432 6 0.1161629 22.1 22.8 22.425 22.55 22.600
CT9 18.88333 0.3868678 6 0.1161629 18.5 19.4 18.600 18.75 19.200
Alpha: 0.05 ; DF Error: 45
Critical Value of Studentized Range: 4.606285
Minimun Significant Difference: 0.5350796
Treatments with the same letter are not significantly different.
Matdo groups
CT822.50000 a
CT221.45000 b
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CT720.71667 ¢

CT4 20.70000

CT1 20.10000 d

CT319.41667 e

CT9 18.88333  ef

CT6 18.85000 fg

CT5 1831667 g

diff lwr upr p adj

CT2-CT1 1.35000000 0.814920415 1.885079585 0.0000000
CT3-CT1 -0.68333333 -1.218412918 -0.148253749 0.0041037
CT4-CT1 0.60000000 0.064920415 1.135079585 0.0176953
CT5-CT1 -1.78333333 -2.318412918 -1.248253749 0.0000000
CT6-CT1 -1.25000000 -1.785079585 -0.714920415 0.0000000
CT7-CT1 0.61666667 0.081587082 1.151746251 0.0133474
CTS8-CT1 2.40000000 1.864920415 2.935079585 0.0000000
CT9-CT1 -1.21666667 -1.751746251 -0.681587082 0.0000001
CT3-CT2 -2.03333333 -2.568412918 -1.498253749 0.0000000
CT4-CT2 -0.75000000 -1.285079585 -0.214920415 0.0011798
CT5-CT2 -3.13333333 -3.668412918 -2.598253749 0.0000000
CT6-CT2 -2.60000000 -3.135079585 -2.064920415 0.0000000
CT7-CT2 -0.73333333 -1.268412918 -0.198253749 0.0016197
CT8-CT2 1.05000000 0.514920415 1.585079585 0.0000028
CT9-CT2 -2.56666667 -3.101746251 -2.031587082 0.0000000
CT4-CT3 1.28333333 (0.748253749 1.818412918 0.0000000
CT5-CT3 -1.10000000 -1.635079585 -0.564920415 0.0000010
CT6-CT3 -0.56666667 -1.101746251 -0.031587082 0.0305468
CT7-CT3 1.30000000 0.764920415 1.835079585 0.0000000
CTS8-CT3 3.08333333 2.548253749 3.618412918 0.0000000
CT9-CT3 -0.53333333 -1.068412918 0.001746251 0.0513419
CT5-CT4 -2.38333333 -2.918412918 -1.848253749 0.0000000
CT6-CT4 -1.85000000 -2.385079585 -1.314920415 0.0000000
CT7-CT4 0.01666667 -0.518412918 0.551746251 1.0000000
CT8-CT4 1.80000000 1.264920415 2.335079585 0.0000000
CT9-CT4 -1.81666667 -2.351746251 -1.281587082 0.0000000
CT6-CTS 0.53333333 -0.001746251 1.068412918 0.0513419
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CT7-CTS 2.40000000 1.864920415 2.935079585 0.0000000
CT8-CT5 4.18333333 3.648253749 4.718412918 0.0000000
CT9-CTS 0.56666667 0.031587082 1.101746251 0.0305468
CT7-CT6 1.86666667 1.331587082 2.401746251 0.0000000
CT8-CT6 3.65000000 3.114920415 4.185079585 0.0000000
CT9-CT6 0.03333333 -0.501746251 0.568412918 0.9999999
CT8-CT7 1.78333333 1.248253749 2.318412918 0.0000000
CT9-CT7 -1.83333333 -2.368412918 -1.298253749 0.0000000
CT9-CT8 -3.61666667 -4.151746251 -3.081587082 0.0000000
b. Ty I¢ cay bi hai (P%) truwdc khi phong trir

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 8 9269 1158.7 468.9 <2e-16 ***
Residuals 45 111 2.5
Signif. codes: 0 “***”0.001 “*** 0.01 “*>0.05°.>0.1 ‘"1
Mean Square Error: 2.471
Cong thtrc thi nghiém, means

P% stdr se Min Max Q25 Q50 Q75
CT1 20.13333 0.4926121 6 0.6417424 19.5 20.7 19.725 20.25 20.475
CT2 59.78333 0.6765107 6 0.6417424 58.9 60.9 59.425 59.85 59.900
CT3 60.31667 0.3763863 6 0.6417424 59.6 60.7 60.325 60.40 60.475
CT4 63.00000 1.4142136 6 0.6417424 61.0 65.0 62.250 63.00 63.750
CT5 45.66667 0.2581989 6 0.6417424 45.3 45.9 45.475 45.75 45.875
CT6 57.78333 0.1602082 6 0.6417424 57.5 57.9 57.725 57.85 57.900
CT7 61.00000 4.3817805 6 0.6417424 53.0 64.0 59.750 63.00 64.000
CT8 63.21667 0.1471960 6 0.6417424 63.1 63.5 63.125 63.20 63.200
CT9 48.45000 0.2880972 6 0.6417424 48.1 48.9 48.250 48.45 48.575
Alpha: 0.05 ; DF Error: 45
Critical Value of Studentized Range: 4.606285
Minimun Significant Difference: 2.956049
Treatments with the same letter are not significantly different.

P%  groups

CT8 63.21667 a
CT4 63.00000 a
CT761.00000 ab
CT3 60.31667 abc



49

CT2 59.78333 bc

CT6 57.78333 ¢

CT9 48.45000 d

CT5 45.66667 d

CT120.13333 ¢

diff Iwr upr p adj

CT2-CT1 39.6500000 36.69395149 42.6060485 0.0000000
CT3-CT1 40.1833333 37.22728482 43.1393818 0.0000000
CT4-CT1 42.8666667 39.91061815 45.8227152 0.0000000
CT5-CT1 25.5333333 22.57728482 28.4893818 0.0000000
CT6-CT1 37.6500000 34.69395149 40.6060485 0.0000000
CT7-CT1 40.8666667 37.91061815 43.8227152 0.0000000
CTS8-CT1 43.0833333 40.12728482 46.0393818 0.0000000
CT9-CT1 28.3166667 25.36061815 31.2727152 0.0000000
CT3-CT2 0.5333333 -2.42271518 3.4893818 0.9995920
CT4-CT2 3.2166667 0.26061815 6.1727152 0.0237379
CT5-CT2 -14.1166667 -17.07271518 -11.1606182 0.0000000
CT6-CT2 -2.0000000 -4.95604851 0.9560485 0.4208264
CT7-CT2 1.2166667 -1.73938185 4.1727152 0.9132548
CT8-CT2 3.4333333 (0.47728482 6.3893818 0.0122921
CT9-CT2 -11.3333333 -14.28938185 -8.3772848 0.0000000
CT4-CT3 2.6833333 -0.27271518 5.6393818 0.1021941
CT5-CT3 -14.6500000 -17.60604851 -11.6939515 0.0000000
CT6-CT3 -2.5333333 -5.48938185 0.4227152 0.1465552
CT7-CT3 0.6833333 -2.27271518 3.6393818 0.9975789
CT8-CT3 2.9000000 -0.05604851 5.8560485 0.0582486
CT9-CT3 -11.8666667 -14.82271518 -8.9106182 0.0000000
CT5-CT4 -17.3333333 -20.28938185 -14.3772848 0.0000000
CT6-CT4 -5.2166667 -8.17271518 -2.2606182 0.0000246
CT7-CT4 -2.0000000 -4.95604851 0.9560485 0.4208264
CT8-CT4 0.2166667 -2.73938185 3.1727152 0.9999996
CT9-CT4 -14.5500000 -17.50604851 -11.5939515 0.0000000
CT6-CTS 12.1166667 9.16061815 15.0727152 0.0000000
CT7-CT5 15.3333333 12.37728482 18.2893818 0.0000000
CTS8-CT5 17.5500000 14.59395149 20.5060485 0.0000000
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CT9-CTS 2.7833333 -0.17271518 5.7393818 0.0792955
CT7-CT6 3.2166667 0.26061815 6.1727152 0.0237379
CT8-CT6 5.4333333 2.47728482 8.3893818 0.0000110
CT9-CT6 -9.3333333 -12.28938185 -6.3772848 0.0000000
CT8-CT7 2.2166667 -0.73938185 5.1727152 0.2871859
CT9-CT7 -12.5500000 -15.50604851 -9.5939515 0.0000000
CT9-CTS8 -14.7666667 -17.72271518 -11.8106182 0.0000000
c. Mt do sdu sau 6 thang phong tru

Df Sum Sq Mean Sq F value Pr(>F)
Cong thtrc thi nghiém 8 6451 806.4 10290 <2e-16 ***
Residuals 45 4 0.1
Signif. codes: 0 “***”0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.07837037
Treatment, means

Matdo stdr se Min Max Q25 Q50 Q75
CT1 11.833333 0.1751190 6 0.1142879 11.6 12.1 11.725 11.85 11.900
CT2 10.116667 0.3371449 6 0.1142879 9.5 10.5 10.100 10.15 10.275
CT3 5.500000 0.1414214 6 0.1142879 5.3 5.7 5.425 5.50 5.575
CT4 10.500000 0.1414214 6 0.1142879 10.3 10.7 10.425 10.50 10.575
CT5 4.550000 0.1870829 6 0.1142879 4.3 4.8 4.425 4.55 4.675
CT6 5.233333 0.1966384 6 0.1142879 5.0 5.5 5.100 5.20 5.375
CT730.483333 0.1722401 6 0.1142879 30.2 30.7 30.425 30.50 30.575
CT8 31.466667 0.2658320 6 0.1142879 31.2 31.8 31.225 31.45 31.675
CT9 29.750000 0.5890671 6 0.1142879 29.1 30.8 29.425 29.65 29.875
Alpha: 0.05 ; DF Error: 45
Critical Value of Studentized Range: 4.606285
Minimun Significant Difference: 0.5264427
Treatments with the same letter are not significantly different.

Mat do groups

CT8 31.466667 a
CT730.483333 b
CT9 29.750000 ¢
CT1 11.833333
CT4 10.500000 e
CT2 10.116667 e

o
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CT3 5.500000 f

CT6 5233333 f

CT5 4.550000 ¢

diff lwr upr p adj

CT2-CT1 -1.7166667 -2.2431094 -1.1902239 0.0000000
CT3-CT1 -6.3333333 -6.8597761 -5.8068906 0.0000000
CT4-CT1 -1.3333333 -1.8597761 -0.8068906 0.0000000
CT5-CT1 -7.2833333 -7.8097761 -6.7568906 0.0000000
CT6-CT1 -6.6000000 -7.1264427 -6.0735573 0.0000000
CT7-CT1 18.6500000 18.1235573 19.1764427 0.0000000
CT8-CT1 19.6333333 19.1068906 20.1597761 0.0000000
CT9-CT1 17.9166667 17.3902239 18.4431094 0.0000000
CT3-CT2 -4.6166667 -5.1431094 -4.0902239 0.0000000
CT4-CT2 0.3833333-0.1431094 0.9097761 0.3238833
CT5-CT2 -5.5666667 -6.0931094 -5.0402239 0.0000000
CT6-CT2 -4.8833333 -5.4097761 -4.3568906 0.0000000
CT7-CT2 20.3666667 19.8402239 20.8931094 0.0000000
CT8-CT2 21.3500000 20.8235573 21.8764427 0.0000000
CT9-CT2 19.6333333 19.1068906 20.1597761 0.0000000
CT4-CT3 5.0000000 4.4735573 5.5264427 0.0000000
CT5-CT3 -0.9500000 -1.4764427 -0.4235573 0.0000159
CT6-CT3 -0.2666667 -0.7931094 0.2597761 0.7723038
CT7-CT3 24.9833333 24.4568906 25.5097761 0.0000000
CT8-CT3 25.9666667 25.4402239 26.4931094 0.0000000
CT9-CT3 24.2500000 23.7235573 24.7764427 0.0000000
CT5-CT4 -5.9500000 -6.4764427 -5.4235573 0.0000000
CT6-CT4 -5.2666667 -5.7931094 -4.7402239 0.0000000
CT7-CT4 19.9833333 19.4568906 20.5097761 0.0000000
CT8-CT4 20.9666667 20.4402239 21.4931094 0.0000000
CT9-CT4 19.2500000 18.7235573 19.7764427 0.0000000
CT6-CTS 0.6833333 0.1568906 1.2097761 0.0033416
CT7-CT5 25.9333333 25.4068906 26.4597761 0.0000000
CT8-CT5 26.9166667 26.3902239 27.4431094 0.0000000
CT9-CT5 25.2000000 24.6735573 25.7264427 0.0000000
CT7-CT6 25.2500000 24.7235573 25.7764427 0.0000000
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CT8-CT6 26.2333333 25.7068906 26.7597761 0.0000000
CT9-CT6 24.5166667 23.9902239 25.0431094 0.0000000
CT8-CT7 0.9833333 0.4568906 1.5097761 0.0000079
CT9-CT7-0.7333333 -1.2597761 -0.2068906 0.0012889
CT9-CT8 -1.7166667 -2.2431094 -1.1902239 0.0000000

d. Ty I¢ bi hai (P%) sau 6 thang phong trir

Df Sum Sq Mean Sq F value Pr(>F)

Treatment 8 24141 3018 2931 <2e-16 ***
Residuals 45 46 1

Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 . 0.1 *’ 1
Mean Square Error: 1.029481

Treatment, means

P% stdr se Min Max Q25 Q50 Q75

CT1 20.11667 0.2926887 6 0.4142225 19.6 20.4 20.100 20.10 20.325
CT2 19.90000 0.3633180 6 0.4142225 19.5 20.4 19.600 19.90 20.125
CT320.11667 0.2926887 6 0.4142225 19.6 20.4 20.100 20.10 20.325
CT4 17.00000 1.6733201 6 0.4142225 14.0 19.0 17.000 17.00 17.750
CT5 15.31667 0.2041241 6 0.4142225 15.1 15.7 15.225 15.30 15.300
CT6 13.65000 0.1516575 6 0.4142225 13.5 13.9 13.525 13.65 13.700
CT7 66.46667 0.2503331 6 0.4142225 66.2 66.8 66.250 66.45 66.650
CT8 65.56667 0.1861899 6 0.4142225 65.3 65.8 65.450 65.60 65.675
CT9 53.00000 2.4494897 6 0.4142225 50.0 57.0 51.500 53.00 53.750

Alpha: 0.05 ; DF Error: 45
Critical Value of Studentized Range: 4.606285
Minimun Significant Difference: 1.908027

Treatments with the same letter are not significantly different.

P% groups

CT7 66.46667 a
CT8 65.56667

CT9 53.00000 b
CT120.11667 ¢
CT320.11667 ¢
CT2 19.90000

CT4 17.00000 d
CT5 15.31667 de
CT6 13.65000 e

diff lwr upr p adj
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CT2-CT1 -2.166667¢-01 -2.124693 1.6913601 0.9999878
CT3-CT1 2.842171e-14 -1.908027 1.9080267 1.0000000

CT4-CT1 -3.116667e+00
CT5-CT1 -4.800000e+00
CT6-CT1 -6.466667¢+00
CT7-CT1 4.635000e+01
CT8-CT1 4.545000e+01

CT9-CT1 3.288333e+01

-5.024693
-6.708027
-8.374693
44.441973
43.541973
30.975307

CT3-CT2 2.166667¢-01 -1.691360

CT4-CT2 -2.900000e+00
CT5-CT2 -4.583333¢+00
CT6-CT2 -6.250000e+00

CT7-CT2 4.656667¢+01
CT8-CT2 4.566667¢+01
CT9-CT2 3.310000e+01

CT4-CT3 -3.116667¢+00
CT5-CT3 -4.800000e+00
CT6-CT3 -6.466667¢+00

CT7-CT3 4.635000e+01
CT8-CT3 4.545000e+01
CT9-CT3 3.288333e+01

CT5-CT4 -1.683333e+00
CT6-CT4 -3.350000e+00

CT7-CT4 4.946667¢+01
CT8-CT4 4.856667¢+01
CT9-CT4 3.600000e+01

CT6-CTS5 -1.666667¢+00

CT7-CT5 5.115000e+01
CT8-CT5 5.025000e+01
CT9-CT5 3.768333e+01
CT7-CT6 5.281667¢+01
CT8-CT6 5.191667¢+01
CT9-CT6 3.935000e+01

-4.808027
-6.491360
-8.158027
44.658640
43.758640
31.191973
-5.024693
-6.708027
-8.374693
44.441973
43.541973
30.975307
-3.591360
-5.258027
47.558640
46.658640
34.091973
-3.574693
49.241973
48.341973
35.775307
50.908640
50.008640
37.441973

-1.2086399 0.0001027
-2.8919733 0.0000000
-4.5586399 0.0000000
48.2580267 0.0000000
47.3580267 0.0000000
34.7913601 0.0000000
2.1246934 0.9999878

-0.9919733 0.0003450
-2.6753066 0.0000000
-4.3419733 0.0000000
48.4746934 0.0000000
47.5746934 0.0000000
35.0080267 0.0000000
-1.2086399 0.0001027
-2.8919733 0.0000000
-4.5586399 0.0000000
48.2580267 0.0000000
47.3580267 0.0000000
34.7913601 0.0000000
0.2246934 0.1228790

-1.4419733 0.0000272
51.3746934 0.0000000
50.4746934 0.0000000
37.9080267 0.0000000
0.2413601 0.1306989

53.0580267 0.0000000
52.1580267 0.0000000
39.5913601 0.0000000
54.7246934 0.0000000
53.8246934 0.0000000
41.2580267 0.0000000

CT8-CT7-9.000000e-01 -2.808027 1.0080267 0.8323285
CT9-CT7 -1.346667¢+01 -15.374693 -11.5586399 0.0000000
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CT9-CT8 -1.256667¢+01 -14.474693 -10.6586399 0.0000000

3.2. Két qua phan tich dir liéu phong trir 03 loai rép hai Qué ¢ rirng trong bang bién
phap vat ly
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 3 1562.5 520.8 4120 <2e-16 ***
Residuals 20 2.5 0.1
Signif. codes: 0 “***’(0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.1264075
Treatment, means
S6 truong thanh stdr se Min Max Q25 Q50 Q75
CT1 32.79833 0.1678591 6 0.1451479 32.58 32.98 32.6675 32.815 32.9400
CT2 20.21667 0.1385159 6 0.1451479 20.05 20.42 20.1200 20.210 20.2925
CT3 13.91000 0.6620876 6 0.1451479 12.93 14.98 13.7100 13.940 14.0125
CT4 12.27667 0.1410910 6 0.1451479 12.11 12.43 12.1575 12.280 12.4025
Alpha: 0.05 ; DF Error: 20
Critical Value of Studentized Range: 3.958293
Minimun Significant Difference: 0.574538
Treatments with the same letter are not significantly different.
S6 truong thanh groups
CT132.79833 a
CT220.21667 b
CT313.91000 ¢
CT4 12.27667 d
diff lwr upr padj
CT2-CT1 -12.581667 -13.156205 -12.007129 0e+00
CT3-CT1 -18.888333 -19.462871 -18.313795 0e+00
CT4-CT1 -20.521667 -21.096205 -19.947129 0e+00
CT3-CT2 -6.306667 -6.881205 -5.732129 0e+00
CT4-CT2 -7.940000 -8.514538 -7.365462 0e+00
CT4-CT3 -1.633333 -2.207871 -1.058795 7e-07
3.3. Két qua phan tich dir liéu phong trir 03 loai rép hai Qué & rirng trong bing bi¢n
phap hoa hoc
3.3.1. Hi¢u lyc thudc sinh hoc trong phong thi nghiém
a. Hiéu luc phong triv (E%) sau 4 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 5 26149 5230 30172 <2e-16 ***
Residuals 12 2 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.1733333
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 90.0 1.0 3 0.2403701 89.0 91.0 89.50 90.0 90.50
CT2 89.50.130.2403701 89.4 89.6 89.45 89.5 89.55
CT3 85.50.130.2403701 85.4 85.6 85.45 85.5 85.55
CT4 20.00.1 3 0.2403701 19.9 20.1 19.95 20.0 20.05
CT5 20.00.1 3 0.2403701 19.9 20.1 19.95 20.0 20.05
DC 0.00.030.2403701 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 12
Critical Value of Studentized Range: 4.750231
Minimun Significant Difference: 1.141814
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Treatments with the same letter are not significantly different.
E% groups
CT1 90.0
CT2 89.5
CT3 85.5
CT4 20.0
CT5 20.0
DC 00 d
diff lwr upr padj
CT2-CT1 -0.5 -1.641814 0.6418135 0.6872622
CT3-CT1 -4.5 -5.641814 -3.3581865 0.0000002
CT4-CT1 -70.0 -71.141814 -68.8581865 0.0000000
CT5-CT1 -70.0 -71.141814 -68.8581865 0.0000000
DC-CT1 -90.0-91.141814 -88.8581865 0.0000000
CT3-CT2 -4.0 -5.141814 -2.8581865 0.0000007
CT4-CT2 -69.5 -70.641814 -68.3581865 0.0000000
CT5-CT2 -69.5 -70.641814 -68.3581865 0.0000000
DC-CT2 -89.5-90.641814 -88.3581865 0.0000000
CT4-CT3 -65.5 -66.641814 -64.3581865 0.0000000
CT5-CT3 -65.5 -66.641814 -64.3581865 0.0000000
DC-CT3 -85.5-86.641814 -84.3581865 0.0000000
CT5-CT4 0.0 -1.141814 1.1418135 1.0000000
DC-CT4 -20.0 -21.141814 -18.8581865 0.0000000
DC-CT5 -20.0-21.141814 -18.8581865 0.0000000
b. Hiéu lyc phong trivr (E%) sau 8 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 5 26067 5213 30667 <2e-16 ***
Residuals 12 2 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
Mean Square Error: 0.17
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 100.0 0.0 3 0.2380476 100.0 100.0 100.00 100.0 100.00
CT2 100.0 0.0 3 0.2380476 100.0 100.0 100.00 100.0 100.00
CT3 99.0 1.0 3 0.2380476 98.0 100.0 98.50 99.0 99.50
CT4 45.30.130.2380476 45.2 45.4 45.25 45.3 45.35
CT5 43.30.130.2380476 43.2 43.4 43.25 43.3 43.35
DC 0.00.030.2380476 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 12
Critical Value of Studentized Range: 4.750231
Minimun Significant Difference: 1.130781
Treatments with the same letter are not significantly different.
E% groups

CT1100.0 a
CT2100.0 a
CT3 990 a

b

c

o 60 o e

CT4 453
CT5 433
DC 00 d
diff lwr upr padj
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CT2-CT1 -1.421085e-14 -1.130781 1.1307813 1.0000000
CT3-CT1 -1.000000e+00 -2.130781 0.1307813 0.0950122
CT4-CT1 -5.470000e+01 -55.830781 -53.5692187 0.0000000
CT5-CT1 -5.670000e+01 -57.830781 -55.5692187 0.0000000
DC-CT1 -1.000000e+02 -101.130781 -98.8692187 0.0000000
CT3-CT2 -1.000000e+00 -2.130781 0.1307813 0.0950122
CT4-CT2 -5.470000e+01 -55.830781 -53.5692187 0.0000000
CT5-CT2 -5.670000e+01 -57.830781 -55.5692187 0.0000000
DC-CT2 -1.000000e+02 -101.130781 -98.8692187 0.0000000
CT4-CT3 -5.370000e+01 -54.830781 -52.5692187 0.0000000
CT5-CT3 -5.570000e+01 -56.830781 -54.5692187 0.0000000
DC-CT3 -9.900000e+01 -100.130781 -97.8692187 0.0000000
CT5-CT4 -2.000000e+00 -3.130781 -0.8692187 0.0007448
DC-CT4 -4.530000e+01 -46.430781 -44.1692187 0.0000000
DC-CT5 -4.330000e+01 -44.430781 -42.1692187 0.0000000
c. Hiéu lyc phong trir (E%) sau 12 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Treatment 3 15085 5028 1005634 <2e-16 ***
Residuals 8 0 0
Signif. codes: 0 “***°0.001 “*** 0.01 “** 0.05 . 0.1 *” 1
Mean Square Error: 0.005
Treatment, means

E% std r se Min Max Q25 Q50 Q75
CT3 100.0 0.0 3 0.04082483 100.0 100.0 100.00 100.0 100.00
CT4 55.50.130.04082483 55.4 55.6 55.45 55.5 55.55
CTS5 55.10.130.04082483 55.0 55.2 55.05 55.1 55.15
DC 0.00.03 0.04082483 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 8
Critical Value of Studentized Range: 4.52881
Minimun Significant Difference: 0.1848879
Treatments with the same letter are not significantly different.

E% groups

Catch groups
CT3100.0 a
CT4 555 b
CT5 551 ¢
DC 00 d

diff lwr upr padj
CT4-CT3 -44.5 -44.6848879 -44.3151121 0.0000000
CT5-CT3 -44.9 -45.0848879 -44.7151121 0.0000000
DC-CT3 -100.0 -100.1848879 -99.8151121 0.0000000
CT5-CT4 -0.4 -0.5848879 -0.2151121 0.0005519
DC-CT4 -55.5 -55.6848879 -55.3151121 0.0000000
DC-CT5 -55.1 -55.2848879 -54.9151121 0.0000000
d. Hiéu luc phong triv (E%) sau 24 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)

Treatment 2 12962 6481 9722 2.94e-11 ***
Residuals 6 4 1
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
HSD Test for Catch
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Mean Square Error: 0.66
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT4 80 130.4714045 79 81 79.5 80 80.5
CT5 81 130.4714045 80 82 80.5 81 81.5
DC 0 0304714045 0 0 0.0 0 0.0
Alpha: 0.05 ; DF Error: 8
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 2.045516
Treatments with the same letter are not significantly different.
E% groups
CT5S 81 a
CT4 80 a
DC 0 b
diff lwr upr p adj
CT5-CT4 1 -1.045516 3.045516 0.3554449
DC-CT4 -80-82.045516 -77.954484 0.0000000
DC-CTS5 -81-83.045516 -78.954484 0.0000000
e. Hi¢u luc phong trir (E%) sau 48 gio thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 20000 10000 5.135e+30 <2e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 1.947303e-27
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT4 100 03 2.547746e-14 100 100 100 100 100
CTS5 100 032.547746e-14 100 100 100 100 100
DC 0 032.547746e-14 0 0 0 0 O
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.52881
Minimun Significant Difference: 1.099853e-13
Treatments with the same letter are not significantly different.
E% groups
CT4 100 a
CT5 100 a
DC 0 b
diff lwr upr p adj
CT5-CT4 0-1.105517e-13 1.105517e-13 1
DC-CT4 -100 -1.000000e+02 -1.000000e+02 0
DC-CT5 -100 -1.000000e+02 -1.000000e+02 0
3.3.2. Hiéu lyc thudc sinh hoc ngoai rirng trong
a. Hiéu lyc phong triv (E%) sau 1 ngay thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 6306 3153 472979 2.55e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.006666667
Treatment, means
E% std r se Min Max Q25 Q50 Q75
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CT1 56.50.1 3 0.04714045 56.4 56.6 56.45 56.5 56.55
CT2 55.80.1 3 0.04714045 55.7 55.9 55.75 55.8 55.85
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.
E% groups
CTIl 565 a
CT2 558 b
DC 00 ¢
diff lwr upr p adj
CT2-CT1 -0.7 -0.9045516 -0.4954484 0.0001081
DC-CT1 -56.5-56.7045516 -56.2954484 0.0000000
DC-CT2 -55.8 -56.0045516 -55.5954484 0.0000000
b. Hiéu lwc phong trir (E%) sau 3 ngay thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 10443 5221 783200 <2e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “*> 0.05°.>0.1 ‘"1
Mean Square Error: 0.006666667
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 72.90.1 3 0.04714045 72.8 73.0 72.85 72.9 72.95
CT2 71.6 0.1 3 0.04714045 71.5 71.7 71.55 71.6 71.65
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.
E% groups
CT1 729 a
CT2 71.6 b
DC 00 ¢
diff lwr upr  padj
CT2-CT1 -1.3 -1.504552 -1.095448 2.7e-06
DC-CT1 -72.9 -73.104552 -72.695448 0.0e+00
DC-CT2 -71.6 -71.804552 -71.395448 0.0e+00
c. Hiéu lyc phong trir (E%) sau 5 ngay thi nghi¢m
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 13097 6548 19451 3.67e-12 ***
Residuals 6 2 0
Signif. codes: 0 “***”0.001 “*** 0.01 “** 0.05°.>0.1 “’ 1
Mean Square Error: 0.3366667
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 82.01.0 3 0.3349959 81.0 83.0 81.50 82.0 82.50
CT2 79.8 0.1 3 0.3349959 79.7 79.9 79.75 79.8 79.85
DC 0.00.03 0.3349959 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
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Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 1.453612
Treatments with the same letter are not significantly different.
E% groups
CTIl 82.0 a
CT2 79.8 b
DC 0.0 ¢
diff lwr upr p adj
CT2-CT1 -2.2 -3.653612 -0.7463876 0.0084047
DC-CT1 -82.0-83.453612 -80.5463876 0.0000000
DC-CT2 -79.8 -81.253612 -78.3463876 0.0000000
d. Hiéu luc phong trie (E%) sau 7 ngay thi nghiém
Df Sum Sq Mean Sq F value Pr(>F)
Treatment 2 18490 9245 1386725 <2e-16 ***
Residuals 6 0 0
Signif. codes: 0 “***’0.001 “*** 0.01 “*> 0.05°.>0.1 ‘"1
Mean Square Error: 0.006666667
Treatment, means
E% std r se Min Max Q25 Q50 Q75
CT1 96.1 0.1 3 0.04714045 96.0 96.2 96.05 96.1 96.15
CT2 96.2 0.1 3 0.04714045 96.1 96.3 96.15 96.2 96.25
DC 0.00.030.04714045 0.0 0.0 0.00 0.0 0.00
Alpha: 0.05 ; DF Error: 6
Critical Value of Studentized Range: 4.339195
Minimun Significant Difference: 0.2045516
Treatments with the same letter are not significantly different.
E% groups
CT2 962 a
CT1 96.1 a
DC 00 b
diff lwr upr p adj
CT2-CT1 0.1 -0.1045516 0.3045516 0.3554449
DC-CT1 -96.1 -96.3045516 -95.8954484 0.0000000
DC-CT2 -96.2 -96.4045516 -95.9954484 0.0000000



