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LOI CAM DOAN

To1 xin cam doan cong trinh nghién ctru khoa hoc nay 1a cia ¢4 nhan toi.
Céc s6 lidu, két qua va hinh anh trong luan an nay 1a do toi truc tiép thuc hién
va xtr Iy. Pong thoi, t6i xac nhan da duoc phép sir dung mot phan két qua tir dé
tai Quy gen cAp Qudc gia: “Nghién citu khai thac va phat trién nguon gen cdy
Thiy ting (Glyptostrobus pensilis (Staunton ex D. Don) K. Koch) tai mét so
tinh Tdy Nguyén”, ma s6: NVQG-2021/DT.12 do TS. Luu Thé Trung 1am chu
nhiém va to6i 1a cdng tac vién chinh.

Cac s6 liéu va két qua trinh bay trong luén 4an 13 hoan toan trung thyc va

chua timg duoc ai cong bd trén bat ky cong trinh nao khéc.

Ha Noi, ngay thang nam 2025
Tac gia

Giang Thi Thanh
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LOI CAM ON
Tac gia xin bay to long biét on sdu sic va kinh trong dén TS. Nguyén Puc
Kién, TS. Ngb Vin Cam di danh nhiéu thoi gian cong strc dé hudng dan, dinh

hudng cho tac gia trong qua trinh thyc hi¢n luan an.

Tac gia xin chan thanh cam on Ban Lanh dao Vién Khoa hoc Lam nghiép
Vi¢t Nam; Ban Khoa hoc, Pao tao va Hop tac quéc té d3 tao diéu kién cho tac
gia trong sudt qua trinh hoc tap, nghién ctru tai Vién. Tac gia xin chan thanh
cam on Vién Khoa hoc Lam nghiép Nam Trung B va Tay Nguyén — don vi
chu tri thuc hién dé tai va TS. Luu Thé Trung - chti nhi¢m dé tai da tao diéu
kién vé thoi gian va hd trg nhan luc trong qua trinh tac gia thyc hién cac ndi
dung luan an. Téc gia ciing xin chan thanh cam on Vién Nghién ctru Giéng va
Cong nghé sinh hoc Lam nghiép 1a don vi noi tac gia sinh hoat hoc thuat da

giup do tac gia trong qua trinh thuc hién luan an.

Tac gia xin chan thanh cam on tap thé can b va nhan vién Ban quan 1y Khu
bao ton loai — sinh canh Thong nudc di ho trg hién trudng nghién ctru, thu thap
s6 liéu hién truong dé tac gia hoan thanh luan an.

Tac gia xin gui 101 cam on chan thanh t6i cac anh chi ddng nghiép da hd tro
tac gia trong qua trinh trién khai cac ndi dung luén 4n va c6 nhimg dong gop
quy bau gilp tac gia hoan thanh luan an.

Cubi cung tac gia xin chan thanh cam on sy dong vién, gitip d& cia gia dinh
va ban bé, dong nghiép!

Ha Noi, Ngay thang nam 2025
Tac gia

Giang Thi Thanh
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MO DAU
1. Tinh cép thiét ciia d@ tai

Theo cong bd trén The world flora online (WFO) [93] va Plants of the World
Online (Kew) [84], Thuy tung (Glyptostrobus pensilis (Staunton ex D.Don)
K.Koch)) thudc ho Hoang dan (Cupressaceae), 1a loai duy nhat con ton tai thudc
chi Glyptostrobus va dugc xem nhu héa thach séng ctia nganh hat tran (Fagen
va cOng su, 2005) [55], (Ma va cong su, 2004) [77], va duoc biét dén véi cac
tén khac nhu Shui song [tiéng Trung Qudc]; Chinese deciduous cypress,
Canton water pine (tiéng Anh); Thong nudc, H'ral (tiéng Viét) (The Plant List,
2020) [92].

Thuy tung 14 loai cdy gd quy hiém va dang bi de doa & cap rat nguy cip (Nghi
dinh 84/2021/ND-CP [3], Sach do Viét Nam, 2007 [34], Danh lyc 6 Vi¢t Nam,
2024 [7], IUCN Red List, 2011 [95]), do kich thudc quan thé nhd, moi trudng
song bi thay d6i va khong c6 tai sinh ty nhién (Nguyén Huy Son va cong su,
2006) [29], va day 1a loai ddc biét can wu tién bao ton tai Viét Nam (Bao Huy,
2010) [1].

Theo khdo st trén thi trudng hién nay, gia gd thily ting c6 gia dao dong tir
vai chuc triéu dén hang trim triéu ddng mdi mét khéi tiy thude vao loai gd,
kich thudc, va chét luong. G Thuy tung c6 gia tri kinh té cao 14 nhd cac dic
diém nhu khong mdi mot, khong cong vénh, c6 van thé, mau sic dep va do bén
cao. Pac biét, gS c6 mui thom nhe, phu hop véi nhiéu nguoi. Mat khac, g5
Thuy ting duoc nhidu ngudi wu chudng béi yéu té tdm linh, tin ngudng. Nhu
cau str dung gd Thuy tung cao 1a mot trong nhimg nguyén nhan dan dén loai
nay bi khai thac trai phép va c6 nguy co tuyét chung.

Trude thuc trang nguy cdp cta loai Thuy ting, tai Viét Nam cac hoat dong
béo ton loai cling di duoc trién khai tir rat sém, thong qua cac hoat dong diéu

tra thong ké sb luong ca thé, phan b, sinh thai, tai sinh loai Thay tung (Nguyén



Ngoc Lung va cong su, 1992) [19]; (Nguyén Hoang Nghia, 1997) [23]; (Bao
Huy, 2010) [14]; (Tran Vinh 2011) [35]. Va thanh 14p tram quan Iy bao vé Thuy
tung tir naim 1987 (Bao Huy, 2010) [14], dén ndm 2011, d thanh 14p Ban quan
1y Khu bao ton loai - sinh canh Théng nudc, nham bao vé nghiém ngit 162 cay
Thily tiing ty nhién duy nhat hién nay & Viét Nam. Bén canh d6 cac nghién ciru
vé dic diém sinh hoc, nhan gidng sinh dudng va gay trong Thuy tung phan tan
cling nhu nghién ctru danh gia da dang di truyén Thuy ting di budc dau dugce
tién hanh phuc vu cho muyc dich hoat dong bao tdn loai.

Tuy nhién, cac két qua nghién ciru diéu tra thong ké, ddnh gia thuc trang sinh
trudng, phat trién cua céc ca thé Thay tung tu nhién da dugc thuc hién tir kha
1au va chua duoc cap nhat. Nghién ctru danh gia da dang di truyén loai Thay
ting chi moi thyc hién véi sé luong ca thé nho. Céc két qua nghién ctru nhan
gidng van con mot s6 han ché nhu: Nghién ctru nudi ciy in vitro Thuy ting c6
ty 16 mAu soéng va ty 18 mau ra ré thap. Nghién ctru gidm hom Thuay ting c6 ty
1¢ hom ra ré thap, thoi gian giam hom kéo dai. Phuong phap ghép trén ré tho
cay me mic du cho két qua kha quan, tuy nhién, ddy méi chi 1a két qua nghién
ctru budc dau, do do, chua phan anh duoc diy du hiéu qua cua cac phuong phap
nay. Nhu vy dé cung cép cdy gidng phuc vu cho cong tac bao ton loai, viéc
nghién ciru hoan thién k¥ thuat nhan giéng vo tinh Thily ting trong diéu kién
hat Thuy tung 1ép va chua tim thdy cAy tai sinh tir hat [23] 1a rat can thiét. Bén
canh d6, nghién ctru vé& gay trong Thily ting chi mai c6 cong bd cua Tran Vinh
(2016) [36] vé két qua trong thir nghiém cay Thiy ting ghép trén gbc But moc
tai mot s6 vung khac nhau cta tinh Dak Lak va tai hai dia diém c6 phan b6 tu
nhién chinh. Nghién ctru gay trong Thuy tung chua quan tim dén diéu kién lap
dia trong ring ciing nhu ché d6 cham soc dé dam bao diéu kién tét nhat cho
cay sinh truong, phat trién.

Do vay, “Nghién cttu b sung co sé khoa hoc dé bio ton va phat trién



cay Thuy tung (Glyptostrobus pensilis (Staunton ex D. Don) K. Koch) tai
TAy Nguyén” nhim dénh gia hién trang quan thé, mic do da dang di truyén
ctia toan bo ca thé Thuy ting tu nhién con lai & Viét Nam ciing nhu hoan thién
duoc k¥ thuat nhan gidng, gy trong loai cay ndy 1a rat can thiét.

2.'Y nghia khoa hoc va thyec tién ctia luin 4n

Y nghia khoa hoc:

Luan an di bo sung thong tin vé hién trang quan thé Thuy tung tai Tay
Nguyén, da dang di truyén ctia quan thé Thily ting tu nhién, b6 sung co so khoa
hoc cho nhan giéng va bao ton ngudn gen Thuy ting tai Tay Nguyén.

Y nghia thuc tién:

D3 xac dinh dugc k¥ thuat nhan gidng Thiy tung tir nudi cdy in vitro; bd
sung mot sb ki thuat dé nang cao hiéu qua nhan giéng Thuy ting tir gidm hom;
ap dung thanh cong k¥ thuat nhan gidng bang ghép trén ré thd dé mé rong phat
trién loai Thuy tung va dé xudt mot sd giai phap bao t6n ngudn gen Thuy ting
tai Tay Nguyén.

3. Muc tiéu nghién ctru

Muc tiéu chung: B6 sung co so khoa hoc dé bao t6n va phat trién ngudn gen
cay Thuy tung tai Tay Nguyén.

Muc tiéu cu thé:

- Panh gia dugc thuc trang quan thé Thiy ting ty nhién va tréng & Tay
Nguyeén.

- Panh gia duoc da dang di truyén cta toan bo c4 thé Thiy tung ty nhién.

- Hoan thién duoc k¥ thuit nhan giéng cay Thay ting bang phuong phap nudi
cAy in vitro va gidm hom, d6ng thoi phat trién dugc k¥ thudt nhan gidng cay
Thily ting bang phuong phap ghép trén ré thd cay Thuy ting ty nhién.

- Xac dinh dugc mot sb bién phap k¥ thuat trong va cham séc cdy Thiy ting
tai Tay Nguyén.



- Pé xuit duoc mot sb bién phap bao t6n va phat trién ngudn gen Thiy ting
tai Tay Nguyén.
4. Nhirng diém méi ciia ludn an
- Luan 4n d4 nghién ctru danh gia da dang di truyén va mdi quan hé di truyén
clia toan bo ca thé Thily ting tu nhién tai TAy Nguyén.
- Pai xéc dinh duoc moi truong dé tao cdy Thiy ting hoan chinh trong nudi
cdy in vitro véi ty 18 ra ré dat cao (54,5%), mé ra mot bién phéap k¥ thuat nhan
gidng vo tinh hiru hiéu cho bao t6n loai.
5. Pbi twong nghién ctru
- Hai quéan thé Thuy ting tu nhién tai xa Ea Dring va xa Krong Nang, tinh Dak
Lk
- Cay Thuy ting trong tap trung va trong phan tan trén cac tinh Tay Nguyén.
6. Pham vi nghién ciru

Vé dia diém nghién ciru:
- Luan 4n trién khai tai khu vic phan b ty nhién ciia Thuy ting: x3 Ea Dring
(trude 1/7/2025 1a xa Ea Ral, huyén Ea H'Leo) va xa Krong Nang (trudc
1/7/2025 1a Trap K'so, xa Ea HO, huyén Krong Nang), tinh Pak Lak.
- X4c dinh loai siu hai trén Thuy ting va phan tich da dang di truyén loai dugc
thuc hién tai phong thi nghiém Trung tdm Nghién ctru Bao vé rung, va phong
thi nghiém Sinh hoc phan ttr, Vién Nghién ctru Giéng va CNSH Lam nghiép,
Vién Khoa hoc Lam nghiép Viét nam
- Céc thi nghi€ém nhan giéng mo, hom duoc thuc hién tai vuon vom cua Vién
Khoa hoc 1am nghi€ép Nam Trung B6 va Tay Nguyén, phong thi nghiém nuoi
cdy mo té bao ciia Truong Pai hoc Pa Lat.
- Khu vuc trong Thily tung tai cac tinh Ty Nguyén: Gia Lai, Pk Lk va Lam
Pong.

Vé thoi gian: Cac ndi dung dugc thyc hién tir 2021 — 2025.



Vé ngi dung nghién civu:
- Panh gia da dang di truyén chi thuc hién d6i voi 163 cay Thuy ting trong do
159 cay Thuy tung tu nhién tai TAy Nguyén bang 10 chi thi phan tir ISSR.
- K§ thuat nhan gidng Thuy tung chi nghién ctru k§ thuat nhin giéng bang nudi
cdy in vitro, bang gidm hom va bang ghép trén ré tha.
- K§ thuat trong va chiam séc chi nghién ciru anh hudng cia d tan che va phan
bén dén sinh truong cta ciy trong.
7. B cuc luan 4n

Luan an gém 131 trang (khong ké phan phuy luc): Sir dung 36 tai liéu tiéng
Viét, 70 tai liéu tiéng Anh. Luan 4n c6 31 bang, 28 hinh anh, 4 céng trinh cong
b6,
- M6 dau: 5 trang.
- Chuong 1: Tong quan van dé nghién ctru: 19 trang.
- Chuong 2: N6i dung, vat li¢u va phuong phap nghién ctru: 23 trang.
- Chuong 3: Két qua nghién ctru va thao luan: 66 trang.
- Két luan, ton tai va kién nghi: 4 trang.
- Céc cong trinh d3 cong bd lién quan dén luan an: 1 trang.

- Tai li¢u tham khdo: 13 trang.



Chuong 1
TONG QUAN VAN DE NGHIEN CUU

1.1. Pic diém hinh thai Thiy tung

Dic diém hinh thai loai Thay ting d3 dugc nhiéu tac gia nghién ciru, trong
d6 trén thé gi61 nhu Debreczy va cong su, 2011 [52], Coffman, 2021 [49] va &
Viét Nam nhu Nguyén Hoang Nghia (2004) [24], Bao Huy, 2010 [14], Tran
Vinh, 2011 [35]. Qua d6, dic diém hinh thai Thy ting duwoc mé ta nhu sau:
- Than: Cay gb trung binh dén to, than cao dén 30 m hay hon, dudng kinh than tir
0,6 - 1 m hay hon. V6 Thuy tung day (2 - 3 cm), vé nit doc theo tirng mang to
nho khac nhau. R& thd Thuay ting c6 dang hinh dau gbi, mau nau do, mém, kich
thude to nhé khac nhau, chiéu cao cta ré tir 20 - 60 ¢cm, chiéu rong cua ré tir 20
- 30 cm. R& thé moc xung quanh gdc trong pham vi ban kinh téi 7 m.
- La: ¢6 2 dang: ¢ canh khong mang nén, 14 ¢6 hinh dui, dai 0,6 - 1,3 cm, xép
thanh 2 - 3 day; ¢ canh mang ndn, 14 c¢6 hinh vay, dai 0,4 cm va khong rung.
- Nén: Nén don tinh, cing gdc, moc riéng 1& & dau canh. Non duc nho, ¢6 dang
hinh cu hodc hinh trimg, duong kinh tir 2 - 3 mm. Khi con non, nén duc cd
mau xam tring, khi gia va chin c6 mau niu den, mdi ndn duc cb tir 6 dén 16
vay 14 bao tr xép xodn ¢ xung quanh ndn. Nén cai 16n hon nén duc, moc &
nhimg canh thap hon. Nén cai c6 dang hinh qua 1 hozc hinh trimg, dai tir 12
dén 22 mm, rong tr 10 dén 15 mm. Khi nén cai con non c6 mau xanh, khi chin
c6 mau nau sdm, thudng ¢ 6 - 9 vay, cac vay xép xit nhau, mdi vay mang 1
hat.
- Hat: mdi nén chira tir 7 - 8 hat. Hat ¢6 mau nau sam, hinh bau duc hoic elip,

mong, dai tir 5 - 6 mm, rong tir 2,5 - 3,5 mm. Hat c6 canh dai khoang 3 mm.



Hinh 1.1. Hinh thai cAy Thiy tung (Tran Vinh, 2011 [35])

a: Than; b: V6; c: L4 trén canh khong mang non;

d: L4 trén canh mang nén; e: Non cai; f: Non duc; g: Hat; h: RE tho.



1.2.Nghién ctru ngoai nwéc
1.2.1. Pic diém phan b va thuc trang quan thé

Thuy tung ¢6 phan bd & Lao (cao nguyén Nakai, Khammouane), Trung Qubc
(Phtic Kién, Quang Pong, Quang Tay, Hai Nam, Giang Tay, T Xuyén, Van
Nam) va Viét Nam (Pak Lik) (Averyanov va cong sy, 2009) [38]. Ngoai ra,
Thuly ting con dugce trong swru tap tai vaon thuc vt Christchurch (Christchurch
Botanic Gardens (New Zealand) va vuon thuc vat cua dai hoc California (My)
Database (Conifers.org, 2016) [50], (IUCN red list) [67].

Vé thyc trang quan thé

Tai Lao, Thuy tung 1an dau tién dugc phat hién nim 1990 tai cao nguyén
Nakai, tinh Khammouane. Nam 2007 d phat hién quan thé Thuy ting tu nhién
tai khu bao ton qudc gia Nakai-Nam Theun, véi s6 luong ca thé 1a 563 cay. Cho
dén nay, mic du mét sb ca thé bi mat do viéc xay dung ho chira thuy dién va
khai thac gb trai phép, ddy van 1a quan thé Thiy tung ty nhién dep nhat trén thé
gidi, voi nhitng ca thé c6 chiéu cao trén 30 m (Michelle, 2017) [79], (Gretchen,
2015) [48]. Mic du chua c6 danh gia mirc d6 bao tén qubc gia, Thuy ting s&
duoc danh gia & cAp nguy co tuyét chung (Averyanov va cong su, 2014) [37].

Tai Trung Qudc, Thily ting phan bd rai réc trong cac quan thé & do cao dao
dong tir 31 - 1980 m (Fagen va cdng su, 2005) [55], (Xingtong va cong su, 2019)
[96]. Mot s6 cay Thuy tung 16n duoc bao ton trong khudn vién cua cac ngdi dén,
doc theo bo dé va xung quanh céc ngdi lang trong cac khu rung Fengshui linh
thiéng c6 gia tri vé mit vin héa. Do nhan t6 lich st va anh hudng cua hoat dong
con nguoi qua cac thoi dai ma sé luong ca thé dan bi suy giam va ¢ vao trang
thai c6 nguy co tuyét chung ngoai tw nhién. Nam 1999, chinh phu Trung Qubc
cong bd Thuy tung thudc loai phai bao ton cap I (Fagen va cong su, 2005) [55].
Thuy tung 12 loai sinh vat ¢6, ciu tric va dién tich quan xa d3 bj suy giam manh.

Bao vé noi song 1a khau quan trong nhat ddi v6i Thuy ting hién nay, nhiam ting



cudng bao vé tinh da dang di truyén.
1.2.2. Pic diém sinh hoc

Dac diém sinh thdi

Thuy tung 13 loai ciy wa sang, wa am, thuong phat trién thuan loai ven song
sudi. Nhiét do binh quan tir 15 - 22°C, nhiét do qua cao hodc qua qua thép co
anh huong dén sinh trudng cta loai cdy nay. Luong mua trung binh nim tir
1.500 - 2.000 mm, luwong mua 16n c6 lgi cho Thuy tung sinh trudéng. Thuy ting
thich img voi nhiéu loai dat khac nhau nhu dat d4 voi, dat thit, dat cat, pH tir
5,6 dén 8,5, dat cang sau va do phi cao Thuy ting sinh trudng cang tét. Dudi
tan cdy khong thiy cdy con tai sinh. Cdy con rat nhay cam véi anh sang, cay
moc dudi bong rAm sinh trudng yéu 6t va dé bi bénh. Cay con Thuy ting chiu
duoc nude nhung néu ngdm trong nude 1au ngay 14 va ngon bi héo vang, cay
s& bi chét. R& coc kém phat trién chi phat trién ré bén (Han, 1996) [57], (Fagen
va cong su, 2005) [55], (Thomas va cong su, 2011) [95].

Céc nghién ciru vé dic diém sinh hoc cta loai Thay tiung duoc tién hanh &
Trung Qudc tir nhitng ndm 1980. Két qua da chi ra rang ché d6 ngap va mic do
ngap nude 1a yéu t6 co ban anh hudng t6i sinh truong va phat trién cta Thay
tung. Trong mdi truong thuan loi, Thiy ting sinh trudong véi toc do nhanh va
déu trong 10 nam dau. Thuy tung con 1a loai chiu khé véi nudc ngdp man, khi
con nhé chung 6 thé chiu duoc d6 man 0,28% (Xing, 1980) [100].

Trong mdi truong tu nhién, Thiy tung thuong sinh trudng trong cac quan
thé thuan loai, tuy nhién cling c6 thé phan bd cing véi cic loai thude chi
Sterculia, Pterocymbium, Litsea, Magnolia, Ficus va Dipterocarpus. Trén céac
1ap dia kho thoang hon, c6 thé xuat hién cac loai thudc chi Elaeocarpus va
Syzygium trong 1am phan (Averyanov va cong su, 2009) [38], Nguyén Tién
Hiép va cong sy, 2004) [58]. O Viét Nam va Lao, Thity tung phan bd trong cac

quan thé nhd, rdi rac, ¢ cac vung dam lay va rung ngap nudc theo mua (Thomas,
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2019) [94], (Averyanov va cOng su, 2009) [38].

Trong mot nghién ctru cta Cindy (2019) [47] cho thdy, trong 1dm phan Thuy
ting, cau trac phan ting kha don gian, cac céa thé ty nhién c6 tudi tho trung binh
tir 15 - 357 nam, trung binh 85 nim. So v&i quan thé Thuy ting & Viét Nam,
thanh phﬁn thuc vat ¢6 su khac biét, chi s6 Shannon-Wiener trung binh & tinh
Phuc Kién 13 0,26 cho thiy murc 6 da dang thap hon so v6i & Viét Nam (trung
binh 1,97). Két qua nghién ctru cling d phat hién dugc 18 cay Thiy ting tai sinh
tai khu vuc nghién ctru, diéu nay ching to kha ning tai sinh ctia Thuy ting cuc
ky kém va quan thé ctia né dang suy giam, mic du vay quan thé nay sinh trudng
turong d6i khoe manh hon so véi quan thé & Viét Nam.

Bdc diém cau tric di truyén quan thé

Niam 2004, Fagen va cong su da nghién ciru cau tric quan thé va da dang di
truyén ctia 170 ca thé tir 14 quan thé Thay ting tai Nam va Pong Nam, Trung
Quéc bang 10 moi ISSR. Két qua cho thay mirc do da dang di truyén ctia Thiy
ting kha thap, véi: PPB = 10,2%, N. = 1,070 va Hyo, = 0,058 & cap do quan thé;
PPB = 24,7%, N. = 1,140 va Hy, = 0,122 & cap do loai. Sy khac biét di truyén
dang ké gitra cac vung 1a 16,10%, (phan tich Amova, P <0,005), giita cac quan
thé trong cc vung cu thé 1 29,76% (P < 0,0002) va giira cac ca thé trong quan
thé 1a 54,14% (P < 0,0002). Mirc do khac biét di truyén cao giira cac quan thé
cling duoc phat hién dua trén phan tich da dang di truyén N; 1a Gsr=51,36% va
chi s6 da dang ctia Shannon 13 1= 52,54% (Fagen va cong sy, 2005) [55]. Nguyén
nhan dan dén muirc d6 da dang di truyén thap co thé do kich thudc quan thé nho
va mdi truong séng bi thu hep. Mirc d6 da dang di truyén rat thap ¢ ca quan thé
trong va tu nhién so v4i cac loai cay hat tran khac (Wu va cong su, 2011) [98].

Nam 2019, Xingtong va cong su [96] di nghién ctru da dang di truyén quan
thé cua 14 quan thé Thuay ting tai Trung Qudc, Viét Nam va Lao. Két qua cho

thay, da dang di truyén trong cic quan thé thap va co su khac biét 1on giira cac
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quan thé do ¢6 su cach ly vé mit dia 1y, do d6, mdi khu vuc nén dugc cong
nhén 12 mot xuat x{ riéng biét khi 1ap ké hoach cho céac hanh dong bao tdn. Két
qua nghién ctru ciing chi 1, su da dang di truyén 16n nhat 13 trong cac quan thé
Lao. O Viét Nam, cac quan thé nho va bi c¢6 14p do hoat dong nong nghiép hoic
d6 thi hoa va hau hét cac ca thé gia cdi, khong c6 kha ning sinh san (Averyanov
va cong su, 2009) [38].
1.2.3. Nhén gidng va giy trong

Cdc nghién ciru nhén giong vé tinh

Vé nhan giong in vitro Thity ting

Nam 2007, Li va cong su [70] da phat trién cac k§ thuat nudi cay in vitro
Thuy tung, két qua nhu sau.
+ Str dung mau thi nghiém 14 chdi bén cta ciy gidng in vitro 100 ngay tudi. Choi
phat sinh trong méi truong khong c6 hormone hoic ndng do hormone thap. Moi
truong tao choi 14 méi trudng MS chira 0,5 mg/l Zeatin, 5,0 mg/1 vitamin C va
0,3% sucrose. Sau 20 va 35 ngay, sb lugng choi trung binh c6 thé dat t&i 4,19 va
hé s nhan choi 3,965. Str dung mdi trudng MS chira 0,1 mg/l GAs, 0,5 mg/l
vitamin C va 0,3% sucrose dé kéo dai chéi. Cac mau ra ré voi ty 16 58,3% trén
mai truong AMS b sung 0,5 mg/l a-naphthalene axit axetic (NAA), 5,0 mg/l
vitamin C va 0,1% sucrose trong 2 thang (Li va cong su, 2007) [70].
+ MAu thi nghiém dugc ct tir cdy mot nim tudi trong moi truong DCR bo sung
5,0 mg/l vitamin C va 3% sucrose va chdi bén phat sinh trong 1 thang. S6 choi
trung binh c6 thé dat 2,368 va hé s6 nhan chdi 1,956. Cac mau ra ré voi ty 1é
26,6% (Li va cong su, 2007) [70].

Nam 2008, Li va cong sy [71] da tiép tuc nghién ctru nhan gibéng in vitro Thuy
ting tir hat Thiy ting trong mdi truong MS. Hat gidng nidy mam sau 60 ngay.
Khi mam dai 6 cm, cay chuyén vao mdi trudng phan hod co bd sung cac chat

kich thich nhu BA, GA; dé thuc chdi thtr cAp phat trién. Khi choi nach phat trién
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ciy vao méi trudng MS co bo sung IBA, NAA dé cho chdi ra ré. Ty 1¢ cdy sdng
khi chuyén ra vuon uvom dat ty 1¢ 70% (L1 va cong su, 2008) [71].

Nam 2022, Lu va cong su [74] dd nghién ctu tai sinh choi tir mo seo than
mam. Thir nghiém nay mam ctia hat gidng & cac giai doan phat trién khac nhau.
Két qua cho théy, cac hat duoc léiy mau & giai doan chua truong thanh vao
thang 10 cho thay ty 1& ndy mam cao nhét (19,2%) va tao ra cdy con khi nudi
cdy trén moi truong ¥ Duchefa Culture Research (DCR). Sau d6, cat thin mam
clia cdy va cdy trén moi trudng tao mo seo va tao chdi (CSIM), bao gdm mdi
truong co ban Murashige va Skoog (MS) dugc bd sung 2 mg/l 6-benzyl adenine
(6-BA) va 0,5 mg/l axit a-naphtalen acetic (NAA). M6 seo c6 ngudn goc tir
hypocotyl sau d6 duoc sir dung 1am nguyén liéu ban dau dé tai sinh choi. Két
qua cho thdy, trung binh c¢6 2,4 chdi bat dinh c6 thé duoc tai sinh tir mot mod
seo c6 nguodn gdc tir hypocotyl. Hon nita, hon 15 chdi bat dinh thu dugc tir mot
chdi bat dinh tai sinh gdn mot phan mo seo c6 ngudn gdc hypocotyl, khi duoc
cay chuyén trén méi trudng CSIM. Sau khi ra ré va thich nghi trong 60 ngay,
cay con duoc dua trd lai khu vuc bao ton, hinh thanh rimg Thuy tung (Lu va
cong su, 2023) [74].

Vé nhan giong bang gidm hom Thity ting

Nghién ctru ctia Li va cong sy, 2007 [70] vé k¥ thuat nhan gidng bang phuong
phap gidm hom Thuly ting, kiém tra nhiéu yéu t6 khac nhau bao gdm: tudi ctia
cdy me, vi tri cat hom va gia thé. Phuong phap bd tri thi nghiém goém cac loai
hormone, ndng do va thoi gian xir Iy. Hom Thuy tung duoc cat tir phan dinh sinh
trudng ctia ciy tir hat 1 hodc 2 nim tudi, ngdm hom trong dung dich IBA 2000
ppm trong 30 gidy hoac trong dung dich NAA 100 ppm trong 2 gid trude khi
dua vao moi trudong da pearlite : than bun = 3 : 7 thi ty 1& ra ré ctia hom & céc
nghiém thirc trén co thé dat 85% (Li va cong su, 2007) [70].

Niam 2008, nhom nghién ctru ctia Li va cong sy [71] di tiép tuc tién hanh céac
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thi nghiém giam hom Thuy tung dé dénh gia anh huong cta ndng d6 chat diéu
hoa sinh truong thuc vat, ché d6 cham soc (tudi nude), thanh phﬁn gia thé va
thoi gian cit hom dén su ra r& cta hom. Két qua cho thiy hom Thuy ting c6
thé ra ré véi ty 18 39% khi sir dung thudc ABT 150 ppm trong gia thé 70% dat
va 30% than bun. Két qua ciing chi ra rang thoi gian cat hom t6t nhat trong nam
la mua xuan (Li va cong sy, 2008) [71].

Cdc nghién ciru nhan giong hivu tinh

Tir nam 2014, cac nha khoa hoc Trung Qudc d thu thap hat gidng Thuy ting
tir nhidu quan thé tu nhién, thir nghiém va xay dung hudng dan k¥ thuat nhan
gidng Thuy tung bang hat. Hat Thuy tung dugc thu héi, phoi trong nang nhe,
xtr 1y hat bang cach ngam trong thudc tim 0,5% trong 20 phiit 1di rira sach; sau
d6 duoc gieo trén ludng dat pha cat dd dugc xur Iy bang hoa chat bromogeramine
0,1%. Sau ba tuan, hat s& nay mam. Sau hai dén ba thang, cay giéng Thuy ting
s& phat trién dat chiéu cao 15 cm, dugc bing va cdy chuyén vao tai bau c6 kich
thudc 20 cm x 30 cm véi thanh phﬁn rudt bau 1a than bun, cat va dat mat vuon
wom. Cay con dugc dem trong rimg khi dd 3 nam tudi s& c6 ty 16 sdng cao [88].

Tai Lao, tir ndm 2017 cac nha khoa hoc d3 tién hanh nhan giéng Thuy ting
bang hat, tuy nhién két qua chua duoc cong bd. Theo thong tin c4 nhan tir Philip
Thomas va Lé Canh Nam (2021) thi ty 1¢ hat chac va c6 kha niang ndy mam rat
thap. Nguyén nhan ban dau dugc danh gia c6 thé 1a do quan thé cdy me con tré
(7 nim tudi). Hién nay tai Lao dd xay dyng vuon vom. Nam 2007, Gretchen d
thu hai khoang 100.000 hat nhung chi thu dugc khodng hon 1.000 cay con
(Michelle, 2017) [79], (Gretchen, 2015) [48].

Cdc nghién ciru gdy trong

O Pong Nam Trung Quéc, Thuy tung dugc trong rong rii xung quanh cac
canh dong laa va song sudi dé 6n dinh dong chay va déi khi dé 14y gd. Ngoai

ra, Thuy tung cling c¢6 ¥ nghia vin hoa, thudng duoc trong xung quanh cic ngdi
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lang va dén tho va lam qua ting cho nhimg ngudi xay nha méi (Thomas, 2019
[94]; Paula va cong sy, 2022 [83]). Do duoc trong rong rai nén phan bd tu nhién
cta loai ndy rat khé xac dinh (Wu va cong su, 2020) [97].

Thoi gian qua, nhiéu dia phuong cua Trung Qudc (Phac Kién, Ho6 Nam,
Quang Pong, Quang Tay, Giang Tay) da din gidng dé giy trong hon 200.000
c4 thé truong thanh, tuy nhién do chua cha ¥ dén diéu kién méi truong song
nén Thiy tung sinh truong kém (IUCN red list) [67]. Dé gay trong c6 hiéu qua
truée hét phai chon méi trudng trong thich hop, dan giéng tir nhiéu ving khac
nhau dé tang tinh da dang di truyén, dong thoi ¢ thé cho thu phan chéo dé co
duoc thé hé ciy con hitu thy, khoé manh (Xueying va cong su, 2006) [101].
Ngoai ra, con phai lam tot cong tac tuyén truyén, gido duc, ngin chin su chat
pha bira bii dé gop phan bao ton thanh cong loai Thily ting tai Trung Qudc
(IUCN red list) [67].

Shengping va cong sy (2003) [87] dd danh gia vé sinh trudong ctia Thuy ting
trong nam 1965 tai H6 Bic (xuat xir Vi Han) cho thdy Thuy ting chdng chiu
t6t voi sdu bénh, sinh truong kha tét. Sau 34 nam trong, chiéu cao vat ngon
(Hyy) trung binh dat 14,6 m (twong duong 0,43 m/nam) va duong kinh ngang
nguc trung binh (D, 3) dat 21,9 cm (twong duong 0,64 cm/nam).

1.3. Nghién ctru trong nuéc
1.3.1. Pic diém phén bo va thuc trang quan thé

Thuy tung dugc phat hién 1an dau tién ¢ Viét Nam vao ndm 1955 & budn Mil,
xd Ea HO, tinh Pak Lak (Nguyén Hoang Nghia, 1997) [23]. Dua vao hoa thach
cta loai cAy nay da duoc tim thay ¢ Ninh Binh, Lai Chau va Pik Lik cho thay,
trude ddy Thiy tung di co phan bd kha rong, khap tir Bic dén Nam (V@i Vian
Can va cong sy, 1985) - dan theo Nguyén Hoang Nghia, 1997) [23]. Nam 1992,
Nguyén Ngoc Lung va cong su [19] di diéu tra phan bd, sinh thai va tai sinh

loai Thuy tung tai Pik Lak, qua d6 ghi nhan Thay tung tip trung ¢ 2 diém
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chinh 12 Trap KSo, huyén Krong Ning (nay 1a x3 Krong Ning) va tai dap Ea
Ral huyén Ea H’ Leo (nay 1a x3 Ea Dring), cic c4 thé c6 tinh trang sinh truéng
kém. Bdo cdo ciing dé cap dén dic diém sinh thai, 1am hoc cua loai, d3 x4c dinh
thanh phan cac loai cdy tham gia t6 thanh ring véi loai Thuy ting. Nam 2004,
Nguyén Pirc T6 Luu va cong sy [20] khi nghién ctru vé Thong Viét Nam cho
rang Thity ting chi duoc biét c6 phan bd tu nhién & Pak Lik. Trong mot nghién
ctru khac, Averyanov va cong su (2009) [38] budc dau di khao sat sy phan bd
ctia loai Thily ting ¢ Viét Nam va cho biét tai Trap Kso (nay la xa Krong Nang)
c6 34 c4 thé va tai Ea Ral (nay 1 xd Ea Drang) d3 ghi nhan 75 ca thé.

Nhu vy, cc nghién ciru vé phin bd ciia cac tac gia trong nudc vé Thiy ting
cho thay loai nay chi con lai mét s6 luong nho ca thé phan bd rai rac ¢ Pak Lik.

Theo Nghi dinh sé 84/2021/ND-CP ngay 22 thang 9 niam 2021 cua Chinh
phu vé quan 1y thuc vat rimg, dong vat rimg nguy cap, quy, hiém va thuc thi
cong udc vé budn ban qudc té cac loai dong vat, thuc vat hoang di nguy cap,
Thuy tung thudc nhom IA, 1a loai cam khai thac tai Viét Nam. bay ciing 1a loai
0 c6 gia tri kinh té rat cao, thudng dugc dung trong ché tac 46 my nghé va noi
that cao cép.

Gd Thuy ting c6 gia tri kinh té cao 1a nho cac dic diém nhu khong mdi mot,
khong cong vénh, c6 van thd, mau sdc dep va do bén cao. Dic biét, g5 cO mui
thom nhe, phtt hop véi nhiéu ngudi. Mui huong gb Thuy tung dé chiu, gitp thu
gidn, thoai mai. Cang dung nhiéu nim d6 min va bong ctia gd cang cao. Mit
khac, g Thuy ting duoc nhiéu ngudi wu chudng béi yéu té tam linh, tin ngudng.
Nhiéu ngudi quan niém rang gbd Thuy ting c6 thé dem lai may mén, tai 1oc, thinh
vuong cho gia chu khi sir dung cac san pham nhu tuong phat, vong trang sirc.

Trén thi truong, gd Thity ting duoc chia thanh 2 loai gdm gd Thily tiing xanh
va gd Thuy ting d6. Go Thuly tung xanh: do Thuy ting ngam sau dudi 16p bun

dat, ving dam lay nudc dong trong nhiéu nim gitp tao ra nhitng duong van
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dam sic nét, mau xanh thdm ty nhién nhu thach bich, loai gb nay rat hiém va
c6 gia rat cao. GO Thuy tung do: do séng trong méi truong kho rao, gb Thuy
tung do c6 mau do hodc nau sim, van gd thudng nho, thinh thoang diém nhiing
d6m sam trén than cua khéi gd, loai ndy thudng cé gia thap hon. Theo khao sat
gia trén thi trudng hién nay, 1m?® gd Thity tung dudng kinh 80 cm c6 gia tir 250
— 300 triéu dong.

Vé canh quan va méi truong

Bén canh nguy co tuyét ching cua loai, gb co gia tri kinh té cao, cay Thuy
ting con c6 dang dep, do d6 thuong duoc trong lam canh trong cic cong trinh
kién trac, cong vién, khu d6 thi, sin vuon. Ngoai ra, Thily ting con duoc trong
xung quanh bd ao, mai taluy dé bao vé dat, chong x6i mon va sat 16 dat (Bao
Huy, 2010) [14].

Vé céng tdc bdo ton lodi Thity tiing

Tai xa Ea Drang: Tram Quan 1y bao vé Thuy tung dugc xay dung vao khoang
1994 do hat kiém 1am huyén Ea H’leo (nay thudc xd Ea Dring) quan 1. Ngay
05/05/1994, UBND tinh Pik Lik da phé duyét Quyét dinh sé 157/QD-UB vé
viéc thanh 1ap khu bao vé quan thé Thong nudc (Glyptostrobus pensilis) voi
dién tich 50 ha. Khu vuc bao vé dugc khoanh béng hang rao kém gai, tuy nhién
cac vu khai thac trai phép nhu cit gd, sin bat dong vat ring, dao boi ré, gdc
ciy cil van dién ra, trong nim 2009 1a 22 vu (Bao Huy, 2010) [14] .

Tai x3 Krong Nang: Ngay 24/03/1987 UBND tinh Pak Lak ban hanh Quyét
dinh vé viéc khoanh cdm khu rimg Trap KSo thudc huyén Krong Ning (nay
thudc xa Kréng Ning) 1a khu rirg bao vé ngudn gen cay thong nudce véi dién
tich 96,81ha. Ngay 20/05/1987 Chi cuc kiém 1am tinh Dik Lak ban hanh Quy
ché quan 1y rimg cam Trap KSo, trong d6 quy dinh chirc nang nhiém vu cia
Tram quan 1y bao vé ring thudc Hat kiém 1am huyén Krong Ning (nay thudc

x4 Krong Ning). Tuy nhién, tai khu vuc nay van thuong xay ra chay ring vao
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mua kho do ngudi dan dét riy ¢ ving 1an can, hay bom nudc tudi ca phé dan
dén khé han hodc vao rung bat ong. Bén canh do, tinh trang ngudi dan vao khu
vuc dao béi gbe Thity tiing van con phd bién (Bao Huy, 2010) [14].

Trudc yéu cau vé thyc trang nguy cip cta quan thé Thay ting tai Viét Nam,
ngay 24/3/2011 Uy ban nhéan dan tinh Pak Lik di ban hanh Quyét dinh s6 760/
QD-UBND v viéc Thanh lap Ban quan 1y Khu bao ton loai - sinh canh Thong
nudce. Voi s6 lugng cdy Thily ting tu nhién 13 162 cay.

1.3.2. Pic diém sinh hoc

Thuy tung d3 dugc nhiéu tac gia mo ta nhu Pham Hoang Ho, 1999 [12]; Tran
Hop 2002 [13]; Nguyén Birc T6 Luu, 2004 [20]; Nguyén Hoang Nghia (2004,
2006) [24,25], Sach d6 Viét Nam (2007) [34] déu cho thay day 1a cay gb 16n,
rung 14, c6 tan hinh no6n hep, moc uu thé trong mot ) rung dam lﬁy ram nhiét
déi, dong nudce thudong xuyén.

Ving phan bd Thuy ting c6 tang tham muc day (nho nhat 1a 50cm), diéu nay
lién quan dén Iira chon dja diém nhén gidng, trong; ham luong acid formic trong
dat ngap nudc Thiy ting cao; nghién ctru vé mdi quan hé sinh thai loai c6 nhan
dinh trudc ddy Thuy tung 13 quan thé thuan loai (phat hién 50 gbc Thuy
tung/1.000m?) (Bao Huy va cong su, 2010) [14].

Nam 2002, Nguyén Huy Son va cong su [28] da thuc hi¢n du an "Piéu tra
danh gia diéu kién 1ap dia, dic diém 1am hoc va tai sinh loai Thuy ting & Viét
Nam" do quy nghién ctru International Foundation for Science (IFS) ciia Thuy
Pién tai tro. Dy an két ludn rang do tac dong cua con ngudi, moi trudong sdng
ctia Thay tung di bi bién dong manh, quan thé Thuy ting suy giam nhanh chong
ca vé s6 luong va chét luong. S6 cdy mang non kha it va phan bé rai rac. Moi
noén co tir 7 dén 12 hat nhung hau hét 13 bat thu, hat khong c6 phéi va khong co
kha ning nay mam. Qua trinh tai sinh ty nhién bang hat hau nhu khong xuét

hién trong sudt thoi gian dai di qua va c6 thé ca trong tuwong lai.
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Tran Vinh (2011) [35] trong Luén 4n tién sy “Nghién ctru mot sé dic diém
sinh hoc, sinh thai va nhan gidng lam co so bao ton loai Thuy tung
(Glyptostrobus pensilis (Staunt.) K.Koch) tai Viét Nam” dd mo ta kha day du
cac dic diém hinh thai, phan b va sinh canh loai Thuy ting tai Viét Nam. Bén
canh do, bang viéc két hop giita viéc thu thap sb liéu theo dai tai hién truong
va giai phau, phan tich trong phong thi nghiém, tac gia da chi ra nguyén nhan
chinh din dén tinh trang hat bat thy, khong c6 tai sinh ty nhién bang hat cua
Thily ting tai cdc khu phan b chinh 13 do phan 16n nén duc c¢6 hat phan bi hur
nén khong c6 kha nang thu phan cho noan ctia nén cai.

Vé da dang di truyén

Nam 2010, Vi Binh Duy va cong su [7] da phan tich da dang va quan h¢ di
truyén cta 40 mau 14 hodc vo thin tir 40 cdy Thuy ting thudc 2 quan thé &
huyén Krong Nang va huyén Ea H’leo (nay la xa Krong Nang va xa Ea Drang),
tinh Pak Lak sir dung 10 moi ISSR dé danh gida mirc d6 da hinh va mbi quan
hé di truyén giita cac ca thé. Két qua cho thay: Tong s6 21 allele da duoc xéac
dinh, v&i s6 allele trung binh cho mdi locus 1a 2,1. Gia tri PIC (Polymorphic
Information Content) dao dong tir 0,008 dén 0,229, trung binh 0,122. Ty 1 phan
tram locus da hinh chiém 80%. Két qua phan tich UPGMA chi ra rang co 3
nhoém phan biét nhau, trong d6 quan thé & Ea H’Leo (nay 1a Ea Dring) c6 2
nhém va 1 nhém thudc Krong ning. Trong quan thé & Ea H’leo (nay 1a Ea
Dring), c6 mot nhom gdm 3 cé thé c6 mdi quan hé rat gan giii v6i hé sb tuong
dong di truyén > 90%.

Nghién ctru vé da dang di truyén ctia quan thé Thuy tung & Pak Lik cho thy
murc d6 da dang di truyén thap va co sy trao doi thong tin di truyén giira hai
quan thé Thuy ting tai huyén Krong Nang va huyén Ea H’leo (nay 1a x3 Krong
Ning va xi Ea Dring). Can tiép tuc nghién ctru da dang di truyén cta loai Thuy

ting & Viét Nam va Trung Qudc 1am co s& dé nghién ciru di thyc Thay ting tir
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Trung Qudc vé (Bao Huy va cong su, 2010) [14].

Theo két qua phan danh gia tinh da dang di truyén cua loai Thiy tung cua
Tran Vinh (2011) [35] bang 9 m6i RAPD cho 31 méiu Thuy tung cho thay trong
49 loai phan doan ADN dugc nhan ban, c6 12 loai phan doan da hinh, chiém
24,5%. Két qua nghién ctru cho thay ty 1& phan tram da hinh giita 31 ca thé
Thily tung 1 rat thap. Két qua phan tich méi quan hé di truyén giira cac mau
Thuy ting ciing cho thy, hé sb twong dong di truyén timg cip mau nam trong
khoang tur 0,84 -1,00, c6 nghia sy khac biét vé di truyén gilta cac ca thé nam
trong khoang tir 0,0 - 0,16. Diéu nay cho thdy 31 c4 thé Thiy ting tai xi Ea HO,
huyén Krong Nang (nay la xa Krong Nang), xa Ea Ral, huyén Ea H’leo (nay la
x4 Ea Drang) c6 murc d6 da dang di truyén rat thap.

1.3.3. Nhén giong va giy trong

Vé nhén giong in vitro Thity tiing

Ngay tr nam 2007, da dugc nhom tac gia thuoc Khoa Nong Lam truong
dai hoc Pa Lat thuc hién nhan giéng Thuy tung béng nuoi céy in vitro. Két
qua nghién ctu cho thdy miu duoc 1dy tir chdi ngon va ddt than cay Thuay
ting tu nhién, xur 1y bang Javel 2% trong 30 phut cho két qua tot véi ty 18
khéng nhiém 70%. Mai trudng WPM bé sung 0,5 mg/IBA 1 cong thirc phu
hop cho viéc nhan nhanh chdi cay Thuy tung. Méi truong nudi cdy co 30 g/l
duong va 8 g/l agar 1a moi trudng phu hop cho sy phat trién chdi Thay ting
nudi cdy in vitro. Méi truong WPM bo sung 0,5 mg/l IBA sau 8 tudn nudi ciy
chi ra callus, nhung chua hinh thanh duoc cdy con (Nguyén Thanh Sum va
cong su, 2007) [30].

Nguyén Puc Thanh va cong sy (2012) [31] dd thanh cong trong viéc tao va
nhan ciy Thuy tung hoan chinh trong diéu kién in vitro va dua ra moi truong
dat. Moi truong WPM véi 0,5 mg/l BA; 0,2 mg/l NAA; 0,2 g/l myo — inositol;
20 g/l duong sucrose; 2 g/l than hoat tinh va 8 g/l thach 1a moi trudng phu hop
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cho nhan chéi. Str dung méi truong WPM voi IBA va NAA (<2 mg/l) ¢o ty 16
ra ré tir 1,28% dén 2,04%. Tién xir 1y chdi voi ham lugng IBA 4 mg/l di ting
ty 18 ra ré, nhung ciing chi dat 5,55%.

Theo Tran Vinh (2011) [35], khir tring mAu Thiy ting bing axit benzoic
0,3% trong 120 phut va HgCl, 0,1% trong 10 phut cho ti 1&é mau sach 52,9% va
ti 16 mau bat chdi méi 44,1% cao hon so véi cac cong thtrc khéac. Pa xac dinh
duoc cong thirc moi truong thich hop cho viée tao da chdi va nhan chdi Thiy
ting 1a: MS™ b6 sung 1,0 mg/l BAP + 0,5 mg/l IBA + 30 g/l dudng saccarose +
8 g/l agar cho ti I¢ mau tao da chdi > 90%, sé chdi trung binh/mAu 2,5 va chiéu
cao chdi 2,5 cm sau 8 tuan nudi cay. Vat liéu thich hop cho giai doan nhan nhanh
chdi Thuy ting in vitro 1a doan than hoic doan gde chdi voi kich thude mau cay
0,5 cm. Chdi Thuy tung da cam tGng tao ré 23,5% trén méi truong khoang 1/2MS
b6 sung 30 g/l dudng + 8g/1 agar sau 2 thang nudi vai 4 1an cdy chuyén, tuy nhién
cac chdi ndy van chua ra ré.

Vé nhan giong bang gidm hom Thity ting

Nam 1998, Vién KHKT Néng Lam nghiép Ty Nguyén da tién hanh thi
nghiém gidm hom Thuy ting. Thi nghiém dugc b tri trén nén cat va xir 1y bang
hai loai hoa chat kich thich ra ré 1a IBA va NAA, tong s6 216 hom. Sau 4 thang
thi nghiém cho thay ty 1¢ hom ra ré trung binh 14 17,1%, c6 cong thtic trén 20%,
cong thirc d6i ching khong ra ré. Nam 2004 Trung tdm Nghién ctru thyuc
nghi¢m Lam sinh Lam Béng thudc Vién Khoa hoc Lam nghié¢p Viét Nam da
giam 3,500 hom Thuy ting, tuy nhién ty 16 ra ré rat thap, chi c6 7 hom ra ré va
tao thanh cay (din theo Tran Vinh, 2011) [35].

Nam 2011, Tran Vinh [35] d3 tién hanh cac nghién ctru: Anh hudng cia
chit diéu hoa sinh truong IBA va NAA dén su ra ré ciia hom & cac néng do
1000 ppm dén 4000 ppm; Anh hudng cta loai hom va ciy ca thé dén kha ning

ra ré cia hom Thuy tung véi 3 loai hom: Hom ngon, Hom giitta va Hom goc;
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Anh hudng cia gia thé dén kha ning ra & ciia hom Thay tung voi cac cong
thire thi nghiém: 10% tro tréu + 90% cat min; 20% tro trau + 80% cat min; 30%
tro trdu + 70% cat min; 40% tro trdu + 60% cat min va 100% cat min cho thay:
Giam hom Thuy tung véi viée xir Iy bang dung dich IBA 3000 ppm, sir dung
hom ngon, gidm trong mdi trudng 30% tro trdu + 70% cat min c6 ty 1¢ séng dat
trén 33% va ty 1é ra ré dat 20% sau 9 thang xir 1y, cao hon so véi cac cong thic
khac. Moi truong 20% tro trau + 80% cat min c6 chiéu dai ré coc va sb 1& cap
1 cao nhit.

Nim 2016, Ngb Van Cam va cong sy [4] d nghién cru nhan gidng bang
hom Thuy ting véi dung dich IBA 1.000 ppm cho ty 18 ra 1& cao nhat (66,7%)
va hom nira héa gd cho ty 18 ra ré 51% sau 100 ngay, véi loai hom héa gb tir
gbc cdy me ngd do [5]. Va ciing theo tac gia ndy, mua vy gidm hom Thuy ting
t6t nhat 1a mua kho ¢ Tay Nguyén.

Nhdn giong bang phirong phdp ghép

Ghép trén gdc But moc: Ciing theo Tran Vinh (2011) [35], ghép chdi Thiy
ting trén gdc ghép But moc cho ty 1& ghép thanh cong 14 66,1%. Két qua nghién
clru nay di tao ra hon 1.000 ciy ghép, sd cdy nay di dugc dem trong tai cac
tram bdo v€ Thuy tung va mdt s6 noi khac co diéu kién sinh thai tuong déng dé
danh gia vé sinh trudng, phat trién.

Nam 2018 — 2019, Tran Ptc Trong [33], can bo ki thuat cua Ban quan 1y
khu bao ton loai va sinh canh Théng nude phdi hop véi nhom nghién ctru cua
Vién Khoa hoc Lam nghiép Nam Trung Bo va Tay Nguyén da thir nghiém ghép
Thuy ting trén ré thd cta cay me, v6i 25 1é thd duoc ghép ap mit va 15 1& tho
duoc ghép ném canh ¢ Trap Kso (nay 1a x4 Krong Niang) va 40 ré tho ¢ Ea Ral
(nay 1a xd Ea Driing) cho mdi phuong phap ghép. Thoi gian theo ddi 1a 12 thang.
Két qua cho thdy phuong phép ghép 4p mat trén ré thd 13 kha thi dé bao ton in
situ va phuc hoi cac quan thé Thuy tiing, cdy con c6 ty 1& song cao (82%).
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Vé trong thir nghiém Thily tung

Tt nam 2013, nhém nghién ciu cua Vien KHLN Nam Trung bo va Tay
Nguyén di thanh cong trong viéc nhan gidng Thiy ting bang gidm hom, di tao
ra dugc hon 200 cay con Thuy tung trong vuon wom (nam 2016) sau d6 dem
trong thir nghiém tai 3 dia diém (khu bao ton Thily tung tai xa Ea Ral, huyén
Ea H'Leo (nay 1 xd Ea Drang) va tai Trap K'so, huyén Krong Nang (nay 1a xa
Krong Ning) tinh Pak Lik; Tram thuc nghiém Kon Ha Nung, huyén KBang
(nay 14 x4 Kbang), tinh Gia Lai. Tuy nhién, ty 1¢ song trung binh chi con 70,3%
sau 1 nam, trong d6 ty 1& song dat cao nhat 1a tai x3 Ea Ral (nay 13 x3 Krong
Ning) (81,9%) va thap nhat 1a tai Trap Kso (nay 1 x4 Ea Dring) (58,3%). Budc
dau xac dinh nguyén nhan gay chét ddi v6i cay Thiy ting c6 thé chu yéu 1a do
thiéu nudc vao mua kho. Két qua thir nghiém trong bao ton chwa thé khang dinh
do thoi gian theo ddi con ngén, tuy nhién ciing da c6 nhitng két qua budc dau
cho thay kha ning thich nghi ctia cdy con khi dugc tréng ra moi trudng tu nhién.

Niam 2016, Tran Vinh va cong su [36] tiép tuc cong bd két qua tréng thor
nghiém cay Thuy tung ghép trén gdc But moc tai mot s6 ving khac nhau cta
tinh Pak Lak va tai hai dja diém c6 phan bd tu nhién chinh. Két qua cho thay
cay Thuy tung ghép trén gbc But moc c6 kha ning thich nghi tt khi tréng ra
ngoai thyc dia & diéu kién trén can. Ty 1€ séng binh quan sau 2 nam tréng dat
57%. Sau 28 thang, dudong kinh gbc trung binh dat 3,5 - 4,6 cm; chiéu cao ciy
dat 1,2-1,8 m. Ngoai ra, Thiy tung c6 thé sinh trudng tdt & ngoai khu vyc phan
bd tuy nhién (Lék, Buon Ma Thudt, ...), cdy ua sang, khong thich hop vai diéu
kién bi che bong.
1.4. Nhén dinh vé két qua va dinh hwéng nghién ciru phuc vu béo ton

Co6 thé thay cac nghién ctru vé dic diém sinh hoc, nhan gidng va ky thuat gay
trong Thuy ting d3 dugc nhiéu tac gia trong va ngoai nudce nghién ciru trong

thoi gian vira qua. Tuy nhién bao ton 13 mot qua trinh thudong xuyén lién tuc,
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do d6 dé tiép tuc hoan thién cac co s¢ khoa hoc cho viéc bao tén va phat trién
ngudn gen loai Thily ting ¢ nudc ta, trong thoi gian toi can tiép tuc thuc hién
mot s6 nghién ctru bd sung bao gdm:

- Diéu tra dénh gid thuc trang qudn thé: Tir nam 2011 véi su thanh 1ap Ban
quan 1y Khu bao ton loai - sinh canh Thong nude cung véi mot s hoat dong
nghién ctru thi cong tac bao ton ngudn gen loai cdy nay di dat duoc nhiéu két
qua. Tuy nhién tir sau ndm 2011, sy bién dong cta quan thé chua dugce danh
gi4 lai nham cung c4p thong tin chi tiét vé tinh hinh sinh truong, phat trién cia
céc ca thé, tir 46 dé ra chién luoc bao ton loai thi didu tra danh gia thuc trang
quan thé 13 rat can thiét.

- Panh gid da dang di truyén ciia quan thé: Cho dén nay, cac nghién ctru méi
chi tién hanh phan tich da dang di truyén véi mot sb lugng ca thé han ché nén
chua phan anh hét mtrc d6 da dang di truyén cta loai. Dé c6 thé xay dung chién
lrge bao ton loai cay ndy mot cach hitu hiéu, can thiét phai phén tich ciu trac
di truyén cua toan bd quan thé Thuy ting, dong thdi xac dinh mirc do quan hé
di truyén giira cac ca thé dé co thé xay dung cic quan thé bao ton cé tinh da
dang di truyén cao.

- Nghién ciru nhén giong vo tinh:

+ Nghién ctru nhan giéng in vitro Thuy ting: Mic du & Viét Nam, cac nghién
ctru nhan giéng Thuy tung bang phuong phép in vitro di dugc tién hanh tir ndm
2007, tuy nhién cho dén nay cac két qua nghién ctru 1a chua hiéu qua, véi ty 18
ra ré thap, chi dat 5,55%. Do vy, tiép tuc nghién ctru nhan gibéng in vitro, dic
biét x4c dinh dugc anh hudng cia chat diéu hoa sinh trudng 18n kha ning hinh
thanh ré cay Thuy Tung 13 cin thiét, nhdm tao ra ngudn giéng sd luong 16n
phuc vu cong tic bao ton va phat trién loai cay nay.

+ Nghién ctru nhan gidng bang hom Thuy ting: Cac két qua nghién ctru gidm

hom trudc day hau hét cho ty 1¢ ra ré thip, thoi gian giam hom kéo dai (9 thang)
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[35], hodc str dung loai hom tré héa tir gbc cay me nga do [5], 1a rat kho dé ap
dung bai sé lugng hom nay khong nhiéu. Bén canh d6, cac nghién ctru nhan
gidng bang hom chua quan tdm dén thoi gian xir Iy hom, kich thudc hom va
giam hom vao mua mua cho ty 18 ra ré thap. Hon thé nira hién nay, ngoai viéc
st dung cac chat diéu hoa sinh truong don 1¢, hdn hop céc chat diéu hoa sinh
truong thue vat ciing duoc ap dung kha phd bién. Nam 2018, Yusnita va cong
su d3 nghién ctru nhan gidng bang hom cay Mén do (Syzygium malaccense (L.)
Merr. & Perry) [106], két qua cho thdy hdn hop IBA 1.000 ppm + NAA 1.000
ppm lam ting cuong ty 1é ra ré, chiéu dai ré cao hon, hinh thai ré& tot hon va
gitip rit ngin thoi gian hinh thanh 1& so véi sir dung IBA hoic NAA. Seif va
cong su (2022) [86] ciing di tim ra hon hop IBA 4.000 ppm + NAA 1.000 ppm
1a t6t nhat dé gidng bang hom ciy Sung my (Ficus Carica L.), voi chiéu dai ré
va chat luong ré t6t hon khi xtr 1y hom bang IBA hodc NAA. Dua trén co sé
d6, nghién ctru hdn hop chat diéu hoa sinh truong thuc vat trong gidm hom
Thuly ting nham ning cao hiéu qua nhéan giéng 1a c6 thé ap dung.

+ Cac nghién ctru giai doan trude da bude dau cho thiy phuong phap ghép trén ré
thd cay me tu nhién 13 hudng di c6 trién vong. Tuy nhién nghién ctru méi chi tién
hanh & quy mé nhé véi thoi gian theo ddi ngan. Vi vdy, viéc nghién ctru hoan
thién ky thuat ghép trén ré thé cay me tu nhién 1a can thiét dé bao ton in situ.

- Nghién ciru bé sung kj thudt trong va cham séc cdy Thiy ting: Bén canh cong
tac bao ton in situ thi cong tac bao ton ex situ ciing ¢ vai trd rat quan trong. O
Viét Nam, méi chi c6 mot s6 két qua trong thir nghiém cay Thuay tung ghép trén
gbc But moc tai Dak Lak. Dé thuc hién thanh cong viéc bao ton ex sifu ciing
nhu phat trién loai cdy ndy thi viéc nghién ctiru bd sung k¥ thuat giy trong va

chiam soc ciy Thuy ting 1a rat can thiét.
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Chuong 2

NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Noi dung nghién ciru
2.1.1. Nghién ciru thwe trang quan thé Thiy tung
- Pénh gi4 thyc trang quan thé Thiy ting tu nhién.
- Panh gia thyc trang gay trong Thay ting tai TAy Nguyén.
2.1.2. Panh gia da dang di truyén ciia Thily tung tw nhién bang ky thuit
phan tir ISSR
- Giam dinh loai Thuy ting bang DNA barcode.
- Phan tich méi quan hé di truyén va cdu trac di truyén cta 2 quan thé Thiy
tung duy nhét con lai ¢ Viét Nam.

Phén tich mtrc do sai khac, moi quan hé di truyén gitra cac ca thé duge nghién ctlru.

2.1.3. Nghién ciru bd sung ky thuit nhan giéng Thily tung
Nghién ctru k¥ thuat nhan gidng Thay ting bang nudi cdy in vitro.

Nghién ctru bd sung ky thuat nhan gidng Thiy ting bing gidm hom.

Nghién ctru k¥ thuat nhan gidng Thuy ting bang ghép trén 1é tha.

2.1.4. Nghién ciru k¥ thuit trong va chim séc cAy Thity tung

Nghién ctru anh hudng cua do tan che dén sinh truong cia ciy trong Thuy ting.

Nghién ctru ky thuat bén phan cho ciy trong Thiy ting.
2.1.5. Pé xuat mot so bién phap bdo ton va phat trién ngudn gen Thiy tiing
tai Tay Nguyén
2.2. Vat liéu nghién ctru
2.2.1. Vit liéu nghién ciru thwe trang quan thé Thiy tung

D6i twong nghién ctru 13 2 quan thé Thuy ting ty nhién tai xd Ea Drang va
xd Krong Ning, tinh Dak Lik va toan bo cay Thuy ting trong phan tan tai cac
tinh: Gia Lai, Pak Lik va LAm Pong.
bénh gia tinh hinh sau duc than gay hai trén Thuy tung: Vat liéu nghién ctru
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13 toan bo cdy Thuy tung d3 duoc ghép trén géc But moc, cdy trong tir hom
nim 2014 va ciy ghép trén ré thd nim 2022 tai xa Ea Dring va xa Krong Ning,
tinh Dik Lak.

2.2.2. Vit liéu nghién ciru d4anh gia da dang di truyén quan thé Thiy tung

Vit liéu nghién ciru 1 mau 14 non va 14 banh té cia 163 cdy Thily tung, trong
d6 bao gom toan bo 159 cdy ty nhién va 4 cdy ghép trén gbc But moc trong
niam 2014 tai 2 dia diém Ea Drang (141 ciy ty nhién va 3 ciy ghép trén gbc
But moc) va Krong Ning (18 cdy tu nhién va 1 cay ghép trén gdc But moc) tai
tinh Dék Lak.

2.2.3. Vit liéu nghién ciru bo sung k¥ thuit nhin giong Thily tung

Vit liéu nghién ctru k¥ thut nhan giéng Thay ting bang nudi cdy in vitro va
giam hom la cac doan chdi non duge tré hoa tix 2 cay me tu nhién tai Ea Drang,
bak Lik.

Vit liéu nghién ctru k¥ thudt nhan giong Thiy tung bang ghép trén ré tho:
Vit liéu ghép 13 canh va mat ghép tir 4 cAy me tai xa Ea Drang, tinh Dak Lak.
R& thd dé ghép 1a toan bo ré thé Thuy tung dat tiéu chuan ghép trén ving phan
b6 ctia quan thé. RE thd dé ghép c6 hinh thai sinh truong tét: Khong ¢ dau
hiéu ton thuong ¢ vd, khong 161 1dm va siu bénh hai va cao hon muc nuée khu
vuc.

2.2.4. Vit liéu nghién ciru ky thuit trong va chim séc cAy Thily tung

Dbi voi ndi dung danh gia mot sé mo hinh trong Thiyy ting trong tap trung
tai Tay Nguyén va anh huong cua phan bon téi sinh truong ctia cdy Thuy tung,
vat liéu nghién ctru 1a cay ghép trén gbe ghép cay But moc (Taxodium distichum
(L.) Rich.) 1 nam tudi ¢6 chiéu cao 25 - 30 cm. Cay khoe manh, 14 xanh tuoi.
Hom ghép 13 hdn hop cac ciy me khac nhau.

D6i v6i ndi dung nghién ctru anh hudng ciia d6 tan che dén sinh trudng cay

trong Thuy ting, vat liéu nghién ctru 1a cdy hom, 12-18 thang tudi, c6 chiéu cao
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12 - 15 cm, cay sinh trudng khoe manh.
2.3. Phuong phap nghién ciru
2.3.1. Cach tiép cin

Lu4n an duogc thuc hién vi mot s6 cach tiép can sau:
2.3.1.1. Tiép cin ké thira

Ké thira cac két qua nghién cru vé nhan giéng va giy trong d co trén thé
gidi va Viét Nam.
2.3.1.2. Tiép cin hé thong

Trén co s xem xét toan dién cac dic diém vé phan bd, hinh thai, sinh thai,
tai sinh, da dang di truyén, nhan gidng va giy trong dé dé xuat mot sb bién phap
béo ton ngudn gen Thuy ting tai TAy Nguyén.

Cac budc tién hanh cua luan an dugc so do hoa ¢ hinh 2.1

XAC PINH VAN PE NGHIEN CUU

Tong hop va phan | |
tich cac tai liéu da co
[ I : I |
Nghién ctru bd | |Danh gid da dang| | Nghién ctru bo Nghién ctru ky
sung thyc trang di truyén toan bo sung ky thuat thuat trong va
quan thé Thuy ca thé Thuy tung | |nhan giong Thuay cham soc cay
tung O Viét Nam tung Thuy tung
Y v v 7
v

Pé xuat bién phap bao ton

Hinh 2.1. So' d0 cac budc nghién ciru ciia luin 4n

2.3.2. Phwong phap nghién ciru thue trang quan thé Thiy ting

2.3.2.1. Ddnh gid thuc trang quan thé Thiiy ting tw nhién
- Thu thap tong két cac nghién ciru, thyuc trang vé cdy Thuy ting théng qua cac
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ngudn tai liéu trong va ngoai nude; Thu thap cac sb lidu, tai liéu, van ban, ban do
lién quan dén cong tac quan 1y bao ton cay Thuy ting hién nay tai tinh Dak Lak.
- Trén cac khu vuc ¢6 Thay ting phan bd, tién hanh diéu tra chi tiét vé dic
diém ciu triic tAng cdy gd ciia 1am phan noi chung va loai Thuy ting ndi riéng
dé danh gia hién trang 1am phan.
Thoi gian thyc hién: thang 2 - 6/2022.
- Piéu tra thuc trang 1am phan: Sir dung phwong phap diéu tra 1am hoc theo
phuong phap 6 tiéu chuan (OTC). Thiét 1ap OTC tam thoi ¢6 dién tich 10.000m?
(100mx100m).
+ Pibu tra tang cdy gd 16n: Tir OTC 10.000m?, chia thanh 4 6 2.500m>
(50mx50m), tién hanh diéu tra toan bo cdy c6 Puong kinh ngang nguc (D) 3) >
6cm. Tong s6 6 do dém 1a: 4 x 3 =12 6.
+ Diéu tra ting cay dudi tan: Tir OTC 10.000 m? 1ap 5 6 100m? (10mx10m)
g6m 04 6 64 goc va 01 6 ¢ tam, tién hanh diéu tra toan bd cac ciy c6 Puong
kinh ngang nguc (Di3) < 6cm va Chiéu cao vat ngon H,, >2m; Tong sb 6 do
démla: 5x3=156.
+ Diéu tra cdy buyi va tham thuc bi: Trén OTC 10.000 m? diéu tra thanh phan
loai cdy bui va tham thuc bi.
- Piéu tra thuc trang quan thé Thily ting:
Phurong phdp diéu tra: Do dém tét ca cac cdy Thuy ting tu nhién 2 quan thé.
Phwong phdp thu thédp sé liéu:
- Toa dd6 GPS, do cao: Po bang may GPSMAP 78; Tén loai. Cac chi tiéu sinh
truong: D, 3: Po bang thude day do dudng kinh ¢ ké vach dén mm, H,,: Po
bang may do cao Blumeleiss;
- MO t& hinh thai cay Thily ting ty nhién (159 cdy) gdm cac chi tiéu:
+ Pham chit: Theo Tiéu chuin quéc gia TCVN 12509-2: 2018 (B6 Khoa hoc va
Cong nghé, 2018) vé Rimg trong - Rimg sau thoi gian kién thiét co ban - Phan 2:
Nhom loai cdy sinh trudong cham [2] gdm: Tét: Cay khoe manh, tan déu, khong bi
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sdu bénh, Trung binh: Ciy c6 mét phan 14 bi vang, 1éch tan; Xau: Cay cdi coc, it 14,
kho hodc cut ngon.

+ Phat sinh chdi méi: 1: c6 chdi méi; 0: khong c6 chdi méi tai thoi diém thang
6/2022

+ Ra ndn duc, qua nén: 1: c6 ra nén duc, qua nén; 0: khong cé non duc, qua
noén tai thoi diém thang 6/2022

Phwong phdp xir 1y 56 liéu:

- Xac dinh thanh phan thuc vat khu vuc nghién ctru:

Str dung phuong phap chuyén gia dé dinh danh thyc vét: Xac dinh tén thuc
vat dua vao dic diém hinh théi, dic biét 1a hinh thai co quan sinh san va so sanh
voi céc tai lidu lién quan. Moi loai thuc vat duge x4c dinh tén (tén thong thuong,
tén khoa hoc), ho (ho pho thong, ho khoa hoc).

- Xac dinh cAu tric to thanh loai
Céu trac to thanh ciia quan thé duoc xac dinh thong qua cac chi s6 quan

trong IV% (Curtis va Mc Intosh, 1951), qua cong thurc sau:

V) + 0 + V)
o= Gf i Vi (2.1)
N% =" 4100,G% = 2 x100; F% =7 x100 2.2)
N G F

ni 1a mat dg cua loai trong tat ca cac 6 diéu tra.

N 1a mat d6 cua tit ca cac loai trong tat ca cac 6 diéu tra.
gi 14 tong tiét dién ngang cua loai trong tat ca cac 6 diéu tra; Chi s6 nay duoc
tinh thong qua sb liéu diéu tra vé dudng kinh cay D, 3 bang cong thirc:
gi= 7T . (51.3)2

G la Tong tiét dién ngang cua tat ca cac loai trong tat ca cac 6 dicu tra.

Véi: (2.3)

fi 1a sO 6 diéu tra xuat hién cua loai.

F 1a tong so 6 xuat hi¢n cua tat ca cac loai.
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Néu: IV% > 3 % thi loai d6 duoc tham gia vao cong thuc to thanh.
- Panh gia hién trang quan thé Thiy ting
+ Ty 1 cay Tét, Trung binh, Xau = (2S6 cay Tét, Trung binh, Xau / £S6 cay
diéu tra) x 100%. (2.4)
+ Ty 1é ciy ra chdi = (2S6 cdy ra chdi/ =S4 cay diéu tra) x 100% (2.5)
+ Ty 18 cdy ra nén duc, qua nén= (XS4 cay ra non duc, qua nén/ =SH cay diéu
tra) x 100% (2.6)
+ Mo ta phan bd sb cdy theo cap kinh N/D va cép chiéu cao N/H theo thyc tédé
danh gia thyc trang sinh truong cua loai.
2.3.2.2. Ddnh gid thwc trang gdy trong Thiiy tiung ¢ Tdy Nguyén

Phuwrong phdp diéu tra: Do dém tt ca cac ciy Thiy tung trong phan tan tir nim
2000 dén 2022 tai céc tinh: Gia Lai, Pdk Lak va Lam Pong. Thoi gian thuc
hién: thang 7/2022.

Phirong phdp thu thdp s6 liéu: Diéu tra thu thap thong tin vé cac cAy Thuy ting
trong tai cac tinh: Gia Lai, Pk Lik va Lam Dong gom:

- Toa dd GPS diém trong: Po bang may GPSMAP 78; Nam trong;

- Ngudn gdc cay trong: Tir hom, tir cdy ghép trén gde but moc;

- Céc chi tiéu sinh trudong: D 3: Po bang thudce day do duong kinh c6 ké vach
dén mm, H,,: Po bang may do cao Blumeleiss;

- Pham chat: Theo Tiéu chuan qudc gia TCVN 12509-2: 2018 vé& Rimg trong -
Rumg sau thoi gian kién thiét co ban - Phan 2: Nhom loai cdy sinh trudng cham [2]
gém: Tét: Cay khoe manh, tan déu, khong bi sau bénh, Trung binh: Cay c6 mot
phﬁn 14 bi vang, l1éch tan; XAu: Cay cai coc, it 1a.

Phwong phdp xit Iy sé liéu: Ty 1& cdy Tét, Trung binh, Xau = (2S6 cay Tét,
Trung binh, X4u / £S6 cay diéu tra) x 100%. (2.7)
s _Ddnh gia tinh hinh sau duc than gay hai trén Thiy tung:

Thoi gian: Tt thang 2/2024 - 6/2024.




31

- Danh gida mirc do sdau hai: Dua trén phan loai mac do thiét hai, xac dinh:
Ty 1€ thiét hai (P%) P% = (n/N) x 100 [45], (2.8)
Trong d6: n 13 s6 cy bi sau duc than; N 13 tong s6 cdy di diéu tra.

Chi sb hai trung binh (DI) DI = (Zn; x v;)/N [45], (2.9)
Trong do: n; 14 s6 cay bi hai & chi sb thiét hai thr i; v; 1a chi s6 hai cép I;

N 1a tong s6 cdy da diéu tra.

- Xdc dinh loai sau duc than: Thu 30 mau canh Thiy tung tir cay cé tur 2

dén 5 16 do sdu duc trén than, dai 0,8m, cac mau duoc dua vé phong thi

nghiém tai Trung tam Nghién ctru Bdo vé rung, Vién Khoa hoc Lam nghiép

Viét nam. M6 ta dic diém ctia sdu truong thanh va so sanh véi cac khoa phan

loai cua Yakovlev, 2014 [102]; Yakovlev va Witt, 2017 [104].

2.3.3. Phwrong phap nghién ciru danh gia da dang di truyén quan thé Thity ting
163 miu 14 dugc thu cho vao tai nilong va van chuyén téi phong thi

nghiém Sinh hoc phan tir (Vién Nghién ctru Giéng va CNSH Lam nghiép),

béo quan & 4°C cho dén khi tach chiét DNA.

2.3.3.1. Phwong phdp tich chiét DNA tong sé
Trong nghién ctru ndy, bd Kit Thermo duoc st dung dé tién hanh tach chiét

thu DNA t6ng s6 ctia 163 mau 14. Kiém tra chét luong san pham DNA cac mau

Thily ting thu duoc bang phuong phéap dién di trén gel agarose 0,8 % va tién

hanh quan sat trén may soi gel stir dung tia UV. Tién hanh do nong do va do

tinh sach ctia mau DNA tong s6 thu duoc bang may do quang phd hap thy Nano
drop. Nhitng miu DNA dat nong d6 > 20 ng/pl va do tinh sach tir 1,8 - 2,0 du
diéu kién dé st dung cho phan tng chudi tring hop PCR.

2.3.3.2. Ung dung DNA barcode dé giam dinh loai Thuy tung
Trudc khi phan tich bang chi thi ISSR, lwa chon mot sé mau DNA di duoc

tach chiét 1am khuon dé nhan ban tai cac ving gen luc lap gém rbcL va matK.
Phan tmg PCR dugc thuc hién véi tong thé tich 50 pl bao gdm 25 pl Dream

Taq Hot Start Mastermix, 2 pl méi xudi (F) 10 uM, 2 pl moi nguoc (R) 10 pM,
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5 ul DNA tong s6, 16 pl nude deion. Chuong trinh chay PCR duoc tién hanh
theo chu trinh nhiét: 4 phut & 94°C, 36 chu ky (1 phat 30 & 94°C, 60 gidy ¢ T,
(nhiét d6 gan moi), 1 phit 30 & 72°C) va & 72°C trong 10 phit.

Bang 2.1. Trinh tw mdi cac viing gen luc lap duoc sir dung nghién ciru

| | Nhigt 4o
STT Tén moi Trinh tw moi (5’ - 3°) gan moi
(Tm)
L rebL rbcL-IFI  CGAATTCCTCCTGCTTATTC 50,8°C
rbcl-R ~ TCACAAGCAGCAGCTAGTTCAGGACTC 61,9°C
2 matk 445mF  AAGGAATGGATGGATGGAATAGTCT 55,6°C

1209mR  CACCCTGAGATGTCACAAAA 52,6°C

Kiém tra san pham PCR bang phuong phap dién di trén gel agarose 1,8% va
tinh sach san pham PCR bang GeneJET PCR Purification Kit. Qua trinh tinh
sach san phém PCR thyc hién theo hudng din ctia nha san xuét theo cac budc
nhu sau: B6 sung dém Binding vao san pham PCR véi ty 18 1:1, dao déu va
quan sat mau ctia hdn hop dung dich. Chuyén dung dich 1én ¢t tinh sach va ly
tam trong 30 gidy véi téc 46 10000 vong/phut rdi loai bo dung dich da qua cot.
B6 sung dém rira (d3 bo sung ethanol) 1én cot tinh sach va ly tam tir 30-60 gidy
voi tbe do 10000 vong/phut. Loai bé dong chay di qua cot va dit cot tinh sach
tré lai dng ban dau. Ly tAm cot tinh sach rdng thém 1 phut véi 10000 vong/phit
dé loai bo hoan toan dém rtra con sot lai. Chuyén cot tinh sach sang Ong
eppendorf 1,5ml mdi, b6 sung 50 ul dém Elution 1én mang cua cot tinh sach va
ly tam 1 phat 10000 vong/phut. Loai bo ¢t tinh sach va bao quan san pham
PCR tinh sach & -20°C dé sir dung cho giai trinh tw DNA. Sau d6, san pham tinh
sach s& duoc doc trinh tur cac ving gen véi ca chiéu xudi va nguoc.

Két qua giai trinh tu cac viing gen dugc dbi chiéu voi nhau theo 2 chiéu nham
loai bo cac vi tri 16i do doc trinh tur va phat hién cac da hinh nucleotide don. Str
dung phan mém Bioedit dé phan tich murc d6 sai khac va mdi quan hé cac mau

Thuy tung dugce phan tich.
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Phwong phdp xi 1y s6 lidu:

Céc doan trinh ty gen luc lap rbcL va matK sau khi giai trinh ty duoc ddi chiéu
theo 2 chidu nham loai bé cac vi tri 16i do qua trinh doc bang phan mém BioEdit
va tién hanh phan tich mic do sai khac cling nhu mdi quan hé cac mau duoc
phan tich va so sanh véi trinh ty hién c6 trén Ngan hang gen Qudc té (NCBI).
2.3.3.3. Khuéch dai gen bang phdn trng PCR-ISSR

Viéc danh gia mirc do da dang di truyén va ciu tric quan thé caa 2 xuat x{
Thuy tung béng 10 chi thi ISSR (Isshiki va cong su, 2008) [66] v6i trinh tu va
nhiét d6 gan moi cu thé duoc thé hién & Bang 2.2. Phan tmg PCR duoc thuc hién
v6i tong thé tich 20 pl gdm 10 pl Dream Taq Hot Start Mastermix, 2 pl moi
ISSR 10 pM, 2 pl DNA téng s6 va 6 ul nude deion. Cac bude PCR-ISSR dugc
tién hanh nhu sau: 94°C trong 5 phut; 1ap lai 35 chu ky gdm 94°C trong 30 gidy,
Tm trong 45 gidy, 72°C trong 1 phut 30 gidy); két thiic 72°C trong 10 phut.

Bang 2.2. Trinh tw moi ISSR dwore sir dung thwe hién phan ing PCR

STT Ténmdi Trinh tu mdi (5’ - 3°) Nhiét a6 gan mdi (Tm)
1 UBC808 AGAGAGAGAGAGAGAGC 48,8°C
2 UBC8I1 GAGAGAGAGAGA GAGAC 46,8°C
3 UBC818 CACACACACACA CACAG 51,0°C
4 UBC823 TGTGTGTGTGTGTGTGGA 54,2°C
5 UBC840 GAGAGAGAGAGAGAGAYT 50,0°C
6 UBC843 CTCTCTCTCTCTCTCTGA 48,6°C
7 UBC851 GTGTGTGTGTGTGTGTCTG 53,9°C
8 UBC855 ACACACACACACACACG 51,4°C
9 UBC856 ACACACACACACACACYA 52,8°C
10 UBC881 GGG TGGGGT GGGGTG 59,3°C

(Theo Isshiki va cong su, 2008) [66]

Thuc hién phan tmg PCR-ISSR cho 163 mau Thay ting di duoc tach chiét
DNA téng s6 c¢6 nong do > 20 ng/ul, do tinh sach tir 1,8-2,0 va ¢ bang trén
ban gel sang, rd nét va khong bi dit gdy. Sau khi két thuc chudi phan ing PCR-

ISSR, san pham thu dugc kiém tra trén gel agarose 1,8% trong dung dich dém
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1X TAE va nhudém bang Redsafe. Ban gel duoc chay ¢ hiéu dién thé 70V trong
70 phut va duoc quan sat bang may soi gel sir dung tia UV. Két qua thu duoc
so sanh v&i thang DNA chuan 1 kb ctia Thermo Scientific.

Phwong phdp thu thip sé lidu:

Céc doan khuéch dai tir viée st dung chi thi ISSR dugc tinh diém theo ma
tran dang nhi phan trong d6: 0 - phan doan DNA khong xuat hién va 1 - phan
doan DNA xuét hién

Phwong phdp xir 1y 56 liéu

- Céc chi s da dang di truyén dugc tinh toan bang phan mém POPGENE
v1.32 (Yeh va cong su, 1997) va GelAlex gom:
+ S6 luong alen quan sat duoc (N,): N, = (1/K)¥X | n; (2.10)
Trong do: K: Sd lugng locus; n: So lugng alen trén mdi locus
+ S6 lugng alen c6 hiéu luc (N.): N. = 1/(1 —h) = 1/}, p? (2.11)
Trong d6:  p;: Tan sb xuat hién cta alen tht i trong mét locus;

h =1-Y p?: Ty 1& di hgp mong doi cho 1 locus

+ He s6 da dang di truyén Ne; (h): h=Y"h; /L (2.12)
Trong nhiéu nghién ctru vé di truyén quan thé, chi s nay thuong duoc so sanh
véi ty 18 di hop tir mong doi (expected heterozygosity - He), do gidng nhau hoan
toan vé ban chat toan hoc.
Trong d6: L: Tong sb locus; h;: chi s6 di hop tir & locus thir j
+ Chi sb da dang di truyén Shannon (I): I=— Y (p; x Ln(p;)) (2.13)
Trong d6: p;: Tan suat xuat hién cua alen thit i trong quan thé; Ln: logarit tyr nhién.

S6 bang DNA da hinh

+ Phén tram da hinh (PPB): (PPB) B T6ng s6 biang DNA thu duoc

x 100 (2.14)

+ Chi s6 da dang ngudn gen ctia tong cac ngudn giong (Hr): Hr=1—Y(p?) (2.15)

Trong d6: p;: Tan suat xuat hién cta alen tht i trong qun thé.

Ht—-Hg
Hr

+ Chi s6 sai khéc di truyén N gitta cac ngudn gidng (Gsr): Gsr = (2.16)
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Trong d6: Hr: Chi s6 da dang ngudn gen cua tong cic ngudn giong;
Hs: Chi s6 da dang ngudn gen trong ting ngudn gidng.
+ Chi s6 trao d6i gen gitra cac ngudn giong (Np): N = 0,5 x I-Gsr (2.17)

GsT
Trong d6: Gsr: Chi s6 sai khac di truyén theo N.; (1978) giira cac ngudn giéng.
- Phan tich phuong sai phan tir (AMOVA), mitc do twong dong va quan hé di
truyén gitra cac mau Thuy tung bang phan mém GenAlex.
- Phan tich toa d6 chinh PCoA thé hién muc d6 khac biét di truyén giita cac
xuat xit Thily tung bang phin mém GenAIEx v6.51b2 (Peakall va cong su,
2000).
- Xay dung cdy quan hé di truyén bang phan mém MEGA X (Kumar va cong
su, 2018) theo phuong phap nhom cip khong trong sé6 UPGMA va gia tri
Bootrap voi s6 lan 1ap lai 1000 lan.
2.3.4. Phuong phap nghién ciru bo sung k§ thuit nhan giong Thily ting
2.3.4.1. Nghién civu ky thudt nhan giéng Thiiy ting bang nudi cdy in vitro
a. Nghién ciru anh huéng ciia logi chat khik trimg va thoi gian khir tring ciia mau cdy.
Céc choi ngon di cat bo phan 14 duogc rira so bd dudi voi nude chay, sau do
rira sach bang dung dich xa phong loang 1%, rira lai bang nudc sach nhiéu lan.
Kich thuéc doan chdi: dai 3 - 5 cm, dudng kinh 1 - 1,5 mm. Ngam chdi trong
dung dich Viben - C 0,4% trong 30 phiit d¢ loai nguén nidm ban dau. Sau d6 xur
1y khir tring mau trong box cdy vo tring: mau dugc sat khuan bang con 70%
trong thoi gian 1 phit, loai bo con, rira sach con bang nudc cat vo trung 3 1an.
Phwong phdp bé tri thi nghiém: Thi nghiém duoc bd tri theo kiéu ngau nhién
2 yéu td, gdm 3 loai chat khir tring: TCCA 50%, Javen 50% va HgCl, & 2 nong
dd khac nhau: HgCl, 0,1% va HgCl, 0,15% va 2 cong thure thoi gian khir trung:
15 phat va 20 phut. Mdi cong thic ¢6 15 miu. Téng sé mau thi nghiém: 4 loai
chat khir tring x 2 cong thirc thoi gian khir tring x 15 mau/cong thic x 3 1an

lap = 360 mau. Tat ca mau duogc nudi cdy trong moi truong WPM (Woody plant
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medium) co ban, pH=6. Cac mau thi nghiém dugc cham soc trong phong nudi
cdy dudi anh sang dén led véi cudng do chiéu sang 2.500 lux, thoi gian chiéu
sang 14 gid/ngay, nhiét do phong nudi cdy 25°C + 2°C. Po dém sé liéu sau khi
két thuc thi nghiém: 8 tuan.

Phwong phdp thu thdp s6 liéu: Dém s6 mau khong bi nhiém, sé mau bat chi.

Bang 2.3. Cong thirc loai chit khir tring va thoi gian khir tring miu

KY hiéu cong thitc  Loai chat khir tring  Thoi gian Khir tring

CTl1 TCCA 15 phut
CT2 TCCA 20 phut
CT3 HgCl, 0,1% 15 phut
CT4 HgCl; 0,1% 20 phut
CT5 Javen 15 phut
CT6 Javen 20 phut
CT7 HgCl, 0,15% 15 phut
CT8 HgCl, 0,15% 20 phut

b. Nghién ciru anh huéng ciia nong dé chdt kich thich sinh truéng dén qud trinh
nhdn nhanh choi.

Ké thira két qua nghién ctru ctia Nguyén Dtrc Thanh va cong su (2012), st
dung méi truong WPM lam moi truong co ban cho céc nghién clru nhan nhan
chdi va cho ra ré Thuy tung.

Chon cic mau Thuay ting dat tiéu chuan bat choi tir thi nghiém khir tring
mau, cit thanh doan c6 kich thude 0,5 - 1,0 cm cdy 1én céc cong thirc moi trudong
nhén chdi.

Phwong phdp bo tri thi nghiém: Thi nghiém duoc bd tri theo kiéu ngau nhién
1 nhan t6, moi truong str dung 1a WPM bo sung chat diéu hoa sinh trudng thyc
vat BA (6-Benzyl adenine) ¢ cac néng do 0,2; 0,5; 0,7 va 1 mg/l. Téng s6 mau
thi nghiém: 4 cong thirc x 15 mau/cong thirc x 3 1an lap = 180 mau.

Céc cong thirc méi trudng déu b sung thém: 8 g/l agar + 30 g/l dudng sucrose.

Céc mau thi nghi¢m dugc cham séc trong phong nudi cay voi dudi anh sang deén
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led véi cuong do chiéu sang 2.500 lux, thoi gian chiéu sang 14 gid/ngdy, nhiét do
phong nudi cdy 25°C = 2°C. Do dém s6 lidu sau khi két thuc thi nghiém: 8 tuan.

Bang 2.4. Cong thirc mdi trwromg nhan nhanh chdi

Ky hi€u cong thirc MGoi truwong
CT1 WPM + BA 0,2 mg/1
CT2 WPM + BA 0,5 mg/1
CT3 WPM + BA 0,7 mg/l
CT4 WPM + BA 1 mg/l

Phwong phdp thu thdp s6 liéu: S6 chdi: dém s6 chdi tao dugce trén mdi cum chdi;
Chiéu cao chdi: Po béng thude do chinh cac dén 0,1cm cho tit ca cac chdi thu dugc;
Mo ta hinh thai mau thi nghiém: (++): Chdi map, vuon cao va c6 mau xanh
dam; (+): Chdi manh, c6 mau xanh; (-): Chdi 6 mau vang, mot sb chdi bi héo.
c. Nghién ciru dnh hwong cia chdt diéu hoa sinh truong 1én kha ning hinh
thanh ré cay Thuy Ting

Chon cac chdi Thuay tung dat tiéu chuan map, vuon cao va c6 mau xanh dam
tir thi nghiém nhén nhanh chéi, c6 chiéu cao tir 2 - 3 cm cdy chuyén sang céc
moi trudng cd bd sung chat diéu hoa sinh trudng dé kich thich tao ré. Mau Thiy
ting dugc cdy trong méi trudng nhan gidng in vitro bd sung chat kich thich
sinh truong NAA hodc IBA va dat trong tdi 6 ngdy. Sau d6 cic mau cy s&
duoc chuyén qua moéi trudng ¥4 WPM + Vermiculite khong b sung céc chat
diéu hoa sinh truong trong 8 tuan.

Phwong phép bé tri thi nghiém: Thi nghiém dugc bd tri theo kiéu ngiu nhién
1 nhan t5, méi trudng sir dung 1& WPM bd sung cac chat diéu hoa sinh trudng
thuc vat IBA va NAA & cac nong do 10, 20, 30, 40 ppm. Dbi ching 1 moi
truong WPM khong bd sung chat diéu hoa sinh truéng. Tong sé mau thi
nghiém: 9 cong thirc x 15 mau/cong thic x 3 1an lap = 405 mau.

Phwong phdp thu thdp s6 liéu: Dém sd mau ra 18, s6 ré trén mdi choi ra ré.

Chiéu dai re: Po bang thudc do cm chinh xac dén 0,1cm cho tat ca cac re co
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chiéu dai tr 0,2 cm trd 1én.

Bing 2.5. Cong thirc méi truong ra ré

Ky hi€u cong thirc MGéi truong
MTI WPM + NAA 10 ppm
MT2 WPM + NAA 20 ppm
MT3 WPM + NAA 30 ppm
MT4 WPM + NAA 40 ppm
MTS5 WPM +1BA 10 ppm
MT6 WPM +1BA 20 ppm
MT7 WPM + IBA 30 ppm
MTS WPM + IBA 40 ppm
Pbi chimg (DC) WPM

Phwong phap xir Iy 56 liéu:

+ Ty 1€ mau sach = ¥ s mau sach/ £S6 mau x 100 (2.18)
+ Ty 1 mau bat chdi = £ s6 miu bat chdi/ S6 mau x 100 (2.19)
+ S6 chdi TB/miu = £S6 chdi ciia cac miu / £SO mau (2.20)

+ Chiéu cao chdi TB = ZChiéu cao chéi cua cic mau / £S6 chdi do dém (2.21)
+ Ty 16 mau ra r& = (2S6 mau ra ré / S6 mau dua vao thi nghiém) x 100 (2.22)
+ S6 ré TB/méu (Ntb) = 2S4 ré clia cac mau ra ré / XS6 mau ra ré (2.23)
+ Chiéu dai ré TB (Ltb) = XChiéu dai ré cia cdc miu ra r& / £S6 miu do dém (2.24)
+ Chi s6 ra ré (Ri) = Ntb x Ltb (2.25)
Danh gia su khac bi¢t gilta cac cong thirc thi nghiém tir cac chi tiéu theo
ddi bang phuong phap phan tich phuong sai (Anova) 1 hodc 2 nhan td. St
dung tiéu chuan tiéu chuan Duncan, hodc tiéu chudn tham s Kruskal-Wallis,
dé xac dinh cong thirc t6t nhat. Phuong phap kiém tra theo tiéu chuan tham s
Kruskal-Wallis nay dugc ap dung trén co s& dung lwong mau nho (Bao Huy,
2007) [15], khi ty 1é mAu ra ré thap.
2.3.4.2.Nghién civu bé sung ky thudt nhin giong Thiiy ting bang giam hom
Cay Thuy tung 1y hom c6 dudng kinh (D, 3) va chiéu cao (Hvn) 1an luot 1a
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(D13: 60,8 cm; Hvn: 16m) va (D, 3: 63 cm; Hvn: 18 m). Céc chat diéu hoa sinh
truong s dung gdom: IAA, IBA, NAA va GA; ¢ dang dung dich véi cic ndng
d6 khac nhau. Gia thé giam hom 13 dét thit duoc loai bo ré cdy va cat min sach
v6i ti 1€ 1a cat sach 50% + dat thit 50%.

a. Nghién citu anh hwéng ciia ciia nong do IBA va thoi gian xir Iy hom dén kha
nang ra ré ciia hom Thiy ting

Phwong phdp bé tri thi nghiém: Thi nghiém duogc bd tri theo khdi ngiu nhién
2 nhan td, gém chit diéu hoa sinh trudng thuc vat IBA ¢ céac néng do khac nhau
tir I1: 500, 12:1000, 13: 1.500 ppm va thoi gian xir Iy hom gom: T1: 2 gid, T2:
4 gid va T3: 6 gio. Kich thudc hom: dai 10 - 12cm. Mdi cong thuc st dung 35
hom. Téng s6 hom thi nghiém: 9 cong thirc x 35 hom / cong thirc x 3 1an lip =
945 hom. Thoi gian thi nghiém: tr 3/2021 - 5/2021.

Céc thi nghiém dugc bd tri, theo ddi va cham soc mot cach dong déu dudi didu
kién: Mtic do che sang 50%, Tudi phun suong tu dong, duy tri d6 4m luéng gidm
hom 14 80 - 85%. Do dém s6 liéu sau khi két thic thi nghiém 60 ngay.

Bang 2.6. Cong thirc nong d9 IBA va thoi gian xir Iy hom

o . Nong d§ IBA (ppm)
Thoti gian xur ly hom (gio)
500 1.000 1.500
2 I1T1 I2T1 I3T1
4 1172 1272 1372
6 I1T3 1273 I3T3

Phwong phdp thu thdp s6 liéu: Dém s6 hom song, s6 hom ra ré.
b. Nghién ciru dnh hwéng ciia nong do IBA va kich thuée hom dén két qua gigm
hom Thuy tung

Phwong phdp bé tri thi nghiém: Thi nghiém duogc bd tri theo khdi ngiu nhién
2 nhan t6 gdm chét diéu hoa sinh truong IBA vé6i cac nong d6 I1: 1.000 ppm:;

12: 1.500 ppm; I3: 2.000 ppm va kich thuéc hom véi ba mue K1: dai 6 (£ 1)cm;
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K2: dai 12 (= 1)em; K3: dai 18 (= 1)cm. Thoi gian ngdm hom 1a 2 gio. Moi
cong thirc str dung 40 hom. Tong s6 hom thi nghiém 1a: 40 hom/cong thirc x 9
cong thire x 3 1an 1ip = 1.080 hom. Thoi gian thi nghiém: tir 11/2021 - 1/2022
Céc thi nghiém dugc bb tri, theo ddi va cham séc mot cach dong déu dudi
diéu kién: Mirc do che sang 50% va tudi phun swong tu dong duy tri d6 4m &
80 - 85%. Po dém s6 liéu sau khi két thiic thi nghiém 60 ngay.
Bang 2.7. Cong thirc nong dd IBA va kich thuéc hom

: . Nong dj IBA (ppm)
Kich thudc hom (£ 1 cm)
500 1.000 1.500
6 [1K1 12K1 13K1
12 I1K2 12K2 13K2
18 I1K3 12K3 13K3

Phwong phdp thu thdp so liéu: Dém s6 hom séng, s6 hom ra ré, s6 ré/hom.
Chiéu dai ré&: Po chiéu dai ré bang thudc do chinh x4c dén 0,1cm
c. Nghién ciru anh hiedng ciia hon hop chdt diéu hoad sinh trudong dén kha nang
ra ré cia hom Thily tung.

Phwong phdp bo tri thi nghiém: B6 tri thi nghiém theo khdi ngau nhién 1
nhan t6 14 hdn hop chat diéu hoa sinh truéng gdm hdn hop IBA 1.000 ppm phdi
hop voi NAA, hoic IAA hodc GA3 & cac nong do khac nhau tir 200 ppm dén
1.000 ppm. D6i chimg 13 IBA 1000 ppm. Thoi gian ngdm hom 13 2 gid. Mdi
cong thirc sir dung 30 hom. Téng s6 hom thi nghiém la: (3 x 5 +1) cong thirc x
3 1an 1ap x 30 hom/céng thirc = 1.440 hom. Kich thudc hom: dai 10 - 12cm.
Thoi gian thi nghiém: tr 9/2022 - 1/2023.

Céc thi nghi¢m dugc bd tri, theo ddi va cham séc mot cach déng déu dudi
diéu kién: Mtrc do che bong 50% va tudi phun suwong tu dong duy tri do am la
80 - 85%. Po dém s6 liéu sau khi két thiic thi nghiém 120 ngay.

Phwong phap thu thdp so liéu: Pém s6 hom song, s6 hom ra re, s6 ré/hom.
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Chiéu dai ré: Po chicu dai ré bang thudc do chinh xac dén 0,1cm.

Bang 2.8. Cong thirc hdn hop chit diéu hoa sinh truéng

Ky hi€u cong thirc Hon hop chit diéu hoa sinh trwéng
CT1 IBA 1.000 ppm + NAA 200 ppm
CT2 IBA 1.000 ppm + NAA 400 ppm
CT3 IBA 1.000 ppm + NAA 600 ppm
CT4 IBA 1.000 ppm + NAA 800 ppm
CT5 IBA 1.000 ppm + NAA 1.000 ppm
CTé6 IBA 1.000 ppm + IAA 200 ppm
CT7 IBA 1.000 ppm + IAA 400 ppm
CT8 IBA 1.000 ppm + IAA 600 ppm
CT9 IBA 1.000 ppm + IAA 800 ppm
CT10 IBA 1.000 ppm + IAA 1.000 ppm
CT11 IBA 1.000 ppm + GAj3 200 ppm
CT12 IBA 1.000 ppm + GA3 400 ppm
CT13 IBA 1.000 ppm + GA3; 600 ppm
CT14 IBA 1.000 ppm + GA3; 800 ppm
CT15 IBA 1.000 ppm + GA; 1.000 ppm

Déi chimg (DC) IBA 1.000 ppm

Phwong phap xir Iy 56 liéu:
Ti 1& hom sbng (S%) = (£S6 hom séng / £S6 hom duogc gidm) x 100 (2.26)
Ty 1& hom ra r& (R%) = (2S6 hom ra ré / £S6 hom dugc giam) x 100 (2.27)

J’_

J’_

J’_

J’_

J’_

S6 1& TB/hom (Ntb) = =S4 ré ctia cac hom ra ré / £S6 hom ra r&
Chiéu dai TB & (Ltb) = ZChiéu dai r& ctia cac homraré / ZS6 homraré  (2.29)
Chi s6 ra ré (Ri) = Ntb x Ltb

(2.28)

(2.30)

banh gia su khac biét gitra cac cong thirc thi nghiém tur cac chi tiéu theo

ddi bang phuong phap phan tich phuwong sai (Anova) 1 hodc 2 nhan t6. St

dung ti€u chuan ti€u chuan Duncan, hoac ti€u chuan tham s6 Kruskal-Wallis,

dé xac dinh cong thirc t6t nhat. Phuong phap kiém tra theo tiéu chuan tham s

Kruskal-Wallis nay dugc ap dung trén co s& dung lwong mau nho (Bao Huy,

2007) [15], khi ty 16 hom ra ré thap.
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2.3.4.3. Nghién civu kj thudt nhén giong Thiiy ting bing ghép trén ré thé

Phwong phdp bé tri thi nghiém: Thi nghiém dugc bd tri theo kiéu 1 nhan t6
1a cac phuong phap ghép, gdm Ghép mat Thuy ting kiéu ctra s6 trén ré thé cua
cay me (goi tat 1a ghép mat) va Ghép ap canh Thuy ting trén ré thd clia ciy me
(goi tat 13 ghép ap canh). Thi nghiém duoc bd tri trén 2 khu vuc phan bd gdm
Ea Dring va Krong Ning. Mdi phuong phap ghép ¢ Ea Dring thi nghiém trén
80 ré tho va ¢ Krong Ning 1a trén 20 ré tha. Tong s6 mau thi nghiém trén 200
ré thd. Phat don thuc bi, loai bo day leo, duong si va v¢ sinh sach quanh géc 1é tho
cay Thay ting. Thi nghiém bat dau tir thang 10/2021 dén thang 6/2024.

KV thuat ghép (&p dung k¥ thuat ghép cay an qua, Phan Ngudng Tinh va
cong su, 2007) [32].

- Phuong phap ghép ap canh Thuy tiung trén ré thd clia cdy me.

Canh ghép: Tir 4 cay me khoe manh, sinh trudng tot tai xa Ea Drang. Canh
dé ghép 1a canh banh té, mau xanh xen k& nhitng vach nau, 14 to, mam ngu to.
Kich thuéc canh ghép: dudng kinh 8 — 10 mm, dai 8 - 10 cm, c¢6 4 — 6 mit ngu.
- Phuong phéap ghép mét Thuy tung kiéu ctra s6 trén ré thd cua ciy me

Mit ghép: Tir 4 cdy Thuy ting me tai x4 Ea Drang & trén, 1y mat ghép trén
canh tuong ty nhu phuong phap ghép 4p canh. Kich thudc kham ghép: 3 — 4
cm x 3 cm, ¢6 2 — 4 mat ngu.

Cham séc cay ghép: Cay ghép dam bao do thong thoang, khong bi day leo,
c6 dai che phu cac gdc ghép.

Thu thap s6 liéu: 1 thang/lan vao nam thir nhat va 6 thang/lan vao nam thi hai.

Phwong phdp thu thép sé liéu:

+ Ty 1é séng (%): Dém sb cay song theo cac thoi gian thi nghiém.
+ Chiéu cao/dai chéi ghép (H, cm): Do tir vi tri nay chdi dén dinh sinh truong

bang thudc day chinh xac dén 0,1 cm
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+ Puong kinh gdc choi ghép (Do, mm): Do tai vi tri nay chdi bang thudc Panme
dién tir chinh xac dén 0,1 mm

+ Chét luong sinh truong cua cdy ghép: Panh gia dua vao hinh théi, theo 3
cap, T6t: choi sinh trudng tot, c6 mau xanh tuoi; Trung binh: mot phan chdi
ghép sinh truong kém, mau hoi nga vang; Xau: chdi ghép sinh truéng kém,
mau vang hodc hoi nga sang nau.

Phwong phdp xi 1y s6 liéu

+ Ty 1& séng = (£S6 cdy soéng / S0 cay ghép) x 100% (2.31)
+ Sinh truéng dudng kinh gbe (Do), chiéu cao (H,,) trung binh theo thoi gian:
Dors=(£S6 Dy / S6 cay do dém) (2.32)
Hrs= (2S6 Hyn / 2S6 cdy do dém) (2.33)

Panh gia su khac biét gitra cac cong thire thi nghiém tir cac chi tiéu theo doi bang
tiéu chuan Kruskal-Wallis dé xac dinh cong thic t6t nhat. (Bao Huy, 2017) [15].
2.3.5. Phwong phap nghién ciru k¥ thuit trong va chiim séc ciy Thily ting
2.3.5.1. Ddnh gid mét so6 mé hinh trong Thiiy ting trong tdp trung tai Tay Nguyén

Thily ting dugc trong ndm 2023 trén 4 mo hinh:

- Thay tung trong trén dat c6 canh tac ciy ndng nghiép ngin ngay tai Gia Lai.
Mat do: 450 cay/ha (cu ly 4,7 x 4,7 m) d6i voi cay Thuy tung. Dién tich trong:
01 ha. Loai cdy trong xem gdm: Nam thr nhat sau khi trdng Thuay tung, trong
xen Khoai lang (Ipomoea batatas (L.) Lam) 4 thang (tir thang 6 — 10). Dén
thang 1 nam sau da trong xen Ot (Capsicum frutescens L.), thoi gian canh tac
12 thang.

- Thay ting xen voi cdy Mic ca (Macadamia integrifolia Maiden & Betche)
5 nam tudi tai LAm Déng. Mat d9: 225 cay/ha (cu ly 4,7 x 4,7 m) ddi v6i mdi
loai Thuy ting va Méc ca. Dién tich trong: 01 ha.

- Thuy tung theo 15 tréng dudi tan rimg Thong ba 14 (Pinus kesiya Royle ex

Gordon) 44 nam tudi tai Lam Pong. Dién tich 16 tréng: tir 1000 m? trd 1én. Dién
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tich tréng: 0,5 ha.

- Thuy tung theo 18 tréng duéi tan rimg Bach dan (Eucalyptus microcorys
F.Muell.) 63 nim tudi tai LAm Pong. Dién tich 15 tréng: tir 1.000 m? trg 1én.
Dién tich trong: 0,2 ha.

Xac dinh diéu kién lap dia trong Thuy ting:

- Thu thap cac dir liéu vé khi hau (tir 2019 — 2023): Nhiét do khong khi trung
binh hang nim, tong lwong mua trung binh hang nam va sb thang c6 luong mua
> 60 mm (theo Koppen—Geiger climate classification, thang kho cé lugng mua
< 60 mm) tir nién giam thong ké nam 2023 ciia Cyc thong ké tinh Lam Pong
va tinh Gia Lai

- Thu thép céc dir liéu vé dat: PO cao so voi myuc nudc bién: Po bang méy
GPSMAP 78; Bo ddc: Po bang may Sunto; Loai dat: Theo hé théng phan loai
FAO — UNESCO; b6 day tang dat: Po bang thudc day cé ké vach dén mm;
Thanh phan co giéi dat, 6 pHKCI va ham luong Hitu co tong s6 (%), N tong
sO (%), P205 dé tiéu (mg/100g), K20 dé tiéu (mg/100g): Phan tich tai Vién
Khoa hoc Nong Lam nghi¢p Tay Nguyén.

Thoi gian theo doi: 12 thang.

Phirong phdp diéu tra: Diéu tra theo mau. Trén mdi mé hinh, do dém 50 cay
dai dién, khong 1ap lai.

Phwong phdp thu thip sé liéu: Ty 1& song: Pém s cdy song; Sinh truong
duong kinh gbe (Do - mm): Po bang thuéc kep Panme c6 d6 chinh xac dén 0,1
mm; Chiéu cao cdy (H,, - cm): Po bang thudc day co ké vach dén mm.

Phwong phdp xir 1y s6 liéu
+ Ty 1& séng = (S0 cdy séng / £SO cdy trong) x 100% (2.34)
+ Sinh truéng dudng kinh gbe (Do), chiéu cao (H,,) trung binh theo thoi gian:

Dors= (£S6 Dy / S6 cay do dém) (2.35)

Hrg= (£S6 Hy, / 2S6 cay do dém) (2.36)
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2.3.5.2. Nghién ciru anh hwong ciia dj tan che dén sinh truwéng cdy trong
Thuy tung

Phuong thirc trong: Trong vao 18 tréng, cach gbe cdy gb 16n 4 — 5 m.

Cay trong trén cac u dat nhan tao, dam bao nudc ngap nhu nhau, va khong
ngap lén gdc cdy vao miia nude cao nhat trong nam. Pat: La dat thit, thoat nudc
t6t. Pat dugc sang qua 16 sang 1 cm dé loai bo tap chét trudce khi tron gia thé va
dugc khir tring bang thude tim (KMnO4) néng do 0,1% véi lugng phun 10 lit
trén 100m?. Xo dira: St dung loai xo dira ECO N1, véi thanh phén N>0,15%;
P205 > 0,06%; K20 > 0,07%; CaO = 2,2 mg/kg; Axit Humic: 0,41%; pH: 6,0 -
6,5; EC: 1,2 - 1,8 mS/cm; P 4m: 50 + 5%; Mau sic: Nau sAm. Phan hitu co: La
loai phan bo hoai. Véi ty 18: 70% dat + 20% xo dira + 10% phan hitu co.

Cac cong thue do tan che: < 0,25; > 0,25 — 0,50; > 0,50 — 0,75; > 0,75; sb
cay trong theo mdi do tan che 13 25 cay.

Thoi gian nghién ctru: 18 thang. Dung luong mau: 98 cay.

Cham soc cdy trong: Phat don thuc bi, 1am co quanh gdc cdy 3 thang 1 1an.

Phwong phdp thu thip sé liéu: Ty 1& song: Pém s cdy song; Sinh trudng
duong kinh gbe (Do - mm): Po bang thuéc kep Panme c6 d6 chinh xac dén 0,1
mm; Chiéu cao cdy (Hy, - cm): Po bang thudc diy c6 ké vach dén mm; Pham
chét cay phan theo 3 cap a: Cay khoe manh, xanh tot, c6 chdi moi phat sinh; b:
Cay khoe manh, xanh t6t, khong c6 chdi méi phat sinh; ¢: Cay vang 13, khong
6 chdi moi phat sinh. Ghi chu céc cay bi chét, kho/cut ngon, sau bénh hai, ...

Phwong phdp xir 1y s6 liéu
+ Ty 1& séng = (S0 cdy séng / £SO cdy trong) x 100% (2.37)
+ Sinh truéng dudng kinh gbe (Do), chiéu cao (H,,) trung binh theo thoi gian:

Dors= (£S6 Dy / S6 cay do dém) (2.38)

Hrg= (£S6 Hy, / 2S6 cay do dém) (2.39)
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Danh gia su khac biét gitra cac cong thire thi nghiém tir cac chi tiéu theo doi bang
tiéu chuan Kruskal-Wallis dé x4c dinh cong thirc tot nhat. (Bao Huy, 2017) [15].
2.3.5.3. Anh hwéng ciia phén bon t6i sinh truwéng ciia cdy Thiiy ting

Phwong phdp bé tri thi nghiém: Thi nghiém 1 nhan t6 theo phuong phap ngau
nhién day du véi 5 cong thire bon phan, mdi cong thire duogc lap lai 3 1an. Mdi cong
thirc bon phan chia 1am 2 1an, 1an dau bon sau khi trong 3 thang, 14n 2 bén sau
1an dau 9 thang véi loai phan va luong phan mdi 1an bén duoc thé hién ¢ bang
2.9. Dung luong mau: 50 cay/cong thirc.

Thoi gian nghién ctru: 12 thang.

Bang 2.9. Cong thirc loai phan, lwong phan

Cong thirc thi nghiém Loai phan, lwgng phan (g/cay)

27 guré + 175g supe lan + 25 g kali

BPl (Tuwong duong 12,5 gN +12,5g P + 12,5 g K)
BP2 27 guré + 350 g supe lan + 25 g kali
(Tuwong duong 12,5 g N +25 gP + 12,5 g K)
BP3 54 g uré + 175 g supe lan + 25 g kali
(Tuong duong 25 gN+12,5gP + 12,5 gK)
BP4 54 g uré + 350 g supe lan + 25 g kali
(Tuong duong 25 gN +25 g P+ 12,5 g K)
Déi chimg (DC) Khéng bon

Phwong phdp thu thip sé liéu: Ty 1& sdng: Dém s6 cdy sdng; Sinh trudng
duong kinh gbe (Do - mm): Po bang thudc kep Panme c6 d6 chinh xac dén 0,1
mm; Chiéu cao cdy (Hy, - cm): Po bang thudc ddy c6 ké vach dén mm; Pham
chat cay phan theo 3 cép a: Cay khoe manh, xanh tbt, c6 choi mai phat sinh; b:
Cay khoe manh, xanh tdt, khong c6 chdi méi phat sinh; c: Cay vang 1a, khong
c6 choi méi phat sinh. Ghi chu céc cy bi chét, kho/cut ngon, siu bénh hai, ...

Phwong phdp xir 1y s6 liéu
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+ Ty 1& séng = (S0 cdy séng / £SO cdy trong) x 100% (2.40)
+ Sinh trudng dudng kinh gdc (Do), chiéu cao (H,y) trung binh theo thoi gian:
Dors = (2S6 Dy / S6 cay do dém) (2.41)
Hrg= (£S6 Hy, / 2S6 cay do dém) (2.42)

Danh gia sy khéc biét giita cc cong thire thi nghiém tir cac chi tiéu theo ddi bang
tiéu chuan Kruskal-Wallis dé xac dinh cong thirc tot nhat (Bao Huy, 2017) [15].
2.3.6. Phuwong phap nghién ciru dé xuat mdt sé bién phap bio ton ngudn
gen Thuy tung tai Tay Nguyén

Dua trén céc tai lidu ké thira va két qua nghién ctru vé thuc trang quan thé
Thuy tung; da dang di truyén ngudn gen; bién phap k¥ thuat nhan giéng va gay

trong dé xuat mot s6 bién phap bao ton loai Thuy tung tai Tdy Nguyén.
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thue trang quan thé Thily ting tai TAy Nguyén
3.1.1. Thue trang quan thé Thiiy tang tw nhién
< Panh gia thue trang 1Am phin

Tai Ea Drang, thanh phan ciy g 16n gém 20 loai (chi tiét & Phy luc 1).
Trong d6 Thuy ting c6 mat do 70 cdy/ha, chiém 6,82% tong sb cdy gd xuat
hién trén 1 hecta, voi tan sudt xuat hién 13 6,25% tan suét xuat hién cua tat ca
céc loai trong 1am phan. Cong thirc to thanh loai ciy gb tai Ea Dring noi co
Thily ting phan bo:

29,96% Trom Pierre + 18,60% Bui trung b + 13,50% Vung + 7,41% Thuy
ting + 3,91% Ba gac + 3,55% Soc long +3,22% Ca chic + 3,08% Bui sp +
3,05% Tram kién kién + 13,74% Loai khéc.

Thanh phan tang cdy dudi tan gdm 11 loai (chi tiét & Phuy lyc 2), trong d6 7
loai ¢6 chi sb quan trong IV% > 3. Tir day, xay dung duoc cong thire to thanh
tang cay dudi tan nhu sau:

28,81% Vung + 23,16%Trom Pierre + 20,84% Bui trung bd + 5,14% Ba gac +
5,01% Sén duong + 4,98% Boi 101 cubng dai + 4,44% Soc 1ong + 7,62% Loai
khéc.

Thanh phan cay bui chu yéu gom: Trom pierre (Sterculia pierre Gagnep),
Vung (Careya sphaerica Roxb), Ba gac (Melicope aff. Triphylla), Tram kién
kién (Syzygium aff. syzygioides (Miq.) Merr. & Perry), Bui trung bo (Ilex
annamensis Tardieu), Cé lao (Eupatorium odoratum L), Mua 14 tron
(Melastoma candidum D. Don).

Thuc bi gdm cac loai chinh: Choai (Stenochlaena palustris Burm. f. Bedd),
Moén (Aglaonema sp), Nap am (Nepenthes mirabilis (Lour.) Druce), Sung leo

(Ficus laevis), May nudc (Calamus palustris), Dau riéu (Floscopa glomerulata),
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Budm bac (Mussaenda dinhensis Pierre ex Pitard), Bong bong 14 mac (Lygodium
microphyllum), Rau tau bay (Erechtites valerianaefolia (Wolf.) DC), Day hoang
dang (Fibraurea sp), Bong bong leo (Lygodium japonicum), Dtra rimg (Pandanus
multidrupaceus), Choc gai (Scirpus mucronatus), Cam cu (Hoya diversifolia).

Tai Krong Ning, thanh phan ciy g 16n gom 10 loai (chi tiét Phu luc 3).
Trong d6, Thuay tung c6 mat do 2 cay/ha, chiém 0,94% tong s6 cay gb xuat hién
trén 1 hecta, voi tan sudt xuat hién 1a 10,00% tan suat xuat hién cua tat ca cac
loai trong 14m phan. Cong thirc t6 thanh loai cay gb tai Krong Nang noi ¢6 Thay
tung phan bé:

29,50% Tram rung +19,49% Bui trung bo + 13,71% Vung + 13,63% Trom
Pierre + 8,99% Thuly tung + 7,01% Sén duong + 8,21% Loai khac.

Két qua diéu tra cho thdy, tai Krong Nang khong xut hién ting cy dudi tan.
Thanh phan thuc bi chinh gom céc loai nhu Bong bong leo (Lygodium
Jjaponicum), Cam cu (Hoya diversifolia), Cam cu (Hoya diversifolia), Coi miii
dui (Scirpus mucronatus), Nhi can (Utricularia sp.), Cé nan (Eleocharis sp);
Céi dui miii (Scirpus mucronatus L.), Rau muong (Ludwidgia perennis), Co
ho1 (Ageratum conzoides L).

Két qua phan tich cho thiy sy thay ddi vé da dang thanh phan loai cay gd
16n tai hai khu vuc 1a Ea Drang va Krong Nang qua thoi gian: tai Ea Drang da
dang thanh phan loai cay gd 16n di tang 1én 20 loai, ciu trc to thanh loai ciing
c6 su thay doi voi mat do Thay ting chiém 6,82%, véi tan suat xuat hién 1a
6,25% so v6i két qua danh gia thuc trang 1am phan nam 2011 (Tran Vinh,
2011)[35] chi ¢6 10 loai, trong d6, mat do0 Thuy tung chiém 54,32%, véi tan
suat xuat hién chiém 15% tan suat xuét hién cia tat ca cac loai trong 1am phan.
Nguoc lai, tai Krong Nang da dang thanh phﬁn loai cay gS 16m gidm chi con 10
loai so véi nam 2011 1a 13 loai.

% Thure trang quén thé tu nhién

Hién nay quan thé Thuy ting ty nhién ¢ Viét Nam chi con lai tai xd Ea Dring
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va xa Krong Ning, tinh Pak Lak.

Tai Ea Dring, c6 141 cdy, phan b tap trung trong khu bao ton nghiém ngit
thudc Ban quan ly Khu bao ton loai — Sinh canh Thong nudce, toa do UTM x:
463349 - 465373; y: 1463061 - 1463147, 6 do cao tur 550 dén 582 m so véi mat
nude bién, chu yéu sinh sdng trén dat ngap nude (12 thang/nam) véi do day
tAng mun cao (trén 1m), thyc bi day (chiém 64,08% tong sb lugng ca thé). Day
1a khu vyre Thiy tiing con nhiéu nhét so véi cac diém phan b khac.

Tai Krong Ning, c6 18 cdy, trong d6 c6 14 cdy phan b tap trung trong khu
bao ton nghiém ngit thuéc Tram Quan 1y Bao vé Thong nude Trip Kso, va 4
cay phan tan rai rac trong vuon hd gia dinh, toa dd UTM x: 475525 - 479201;
y: 1429860 — 1437759, & d6 cao tir 713 dén 742 m so v6i mat nude bién.

Nhu vay s6 luong ca thé trong quan thé Thuy ting tai Viét Nam con lai 1a
159 cay.

wr G

Hinh 3.1. Quén thé Thily ting tw  Hinh 3.2. Cy Thity ting tw nhién
nhién tai Ea Drang tai Krong Nang
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Theo Nguyén Hoang Nghia (1997) [23], s6 luong ca thé Thuy tung tai
Krong Ning 12 32 cdy. Nhu vy trong vong 25 nam, sd luong cay tai khu vuc
nay di giam 14 cdy. Theo Bao Huy (2010) [14], s6 luong cay Thuy ting tu
nhién tai Tay Nguyén nim 2010 1a 254 cay, dén cudi nim 2012 sb luong con
lai 162 cay.

Mic du tir nam 2011 d4 thanh 13p Ban quan 1y Khu bao ton lodi-sinh canh
Thong nude theo Quyét dinh s6 760/ QD-UBND ngay 24/3/2011 cta Uy ban
nhan dan tinh Pak Lak va tinh trang chit pha bat hop phap da chim dat nhung
sO lwong ca thé van bi suy giam tir 162 cdy con 159 cdy, trong d6 tai Ea Dring
giam 1 cdy va tai Krong Nang giam 2 cay. Két qua diéu tra nam 2022 cho thay
hoat dong canh tac néng nghiép tap trung & khu vuc xung quanh din dén phan
bon va thude bao vé thuc vat déu chay xudng hd di tac dong dén moi truong
nudc ciing ¢6 thé dan dén Thiy ting bi chét hodc suy giam chat lugng.

Két qua diéu tra pham chat cdy Thuy tung tai 2 khu vuc phan bd tu nhién
vao thang 6 nam 2022 dugc thé hién ¢ Bang 3.1.

Bang 3.1. Chit lwong cAy Thity tung tw nhién tai tinh Pik Lik (6/2022)

Khu viee Ea Drang  Khu vuwee Krong Nang

Chi tiéu quan sat S6 lugng Ty 1€ S6 lugng Ty 1€
(ciy) (%) (cay) (%)
Tt 131 86,75 7 38,89
Pham chiat  Trung binh 17 11,26 4 2222
Xejiu 3 1,99 7 38,89
Phat sinh Clzlf}lm m,01 150 99,34 18 100,00
chdi méi 0B OV 1 0,66 - -
cho1 méi
Co non 121 80,13 12 66,67
Nondye  Khong co 30 19,87 6 33,33
non
C6 qua 105 69,54 13 72,22

Qua nén Khong co qué 46 30,46 5 27,78
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Ttr bang 3.1 cho thiy, hau hét cac ca thé trong quan thé tai Ea Dring déu c6
trién vong sinh truong: Ty 18 cay c6 pham chat tot cao (chiém 86,75%) va hau
hét cay trong 1am phan nay déu c6 phét sinh chdi méi (chiém 99,34%). Ty 1é
cdy c6 ra nén duc cao (chiém 80,13%), va ra qua non (chiém 69,54 %), tuy
nhién chua ghi nhan cay con Thily ting tai sinh tir hat trong 1am phan.

Tai Krong Ning, sinh trudng cta cac cdy Thuy tung kém hon 1am phan Ea
Drang. Pham chat cta cdy Thuy tang kha thap, chil yéu 1a trung binh va xau
(chiém 61,11%), tuy nhién, 100% cay Thuy ting trong 1am phan nay déu c
phat sinh chdi méi. Mic du cay van ra nén dyc (chiém 66,67%) va ra qua nén
(chiém 72,22%), tuy nhién ciing chua ghi nhan ciy con Thiy ting tai sinh tir hat
trong 1am phan.

Nhu véy, hau hét cac ca thé Thuy ting déu co phat sinh chdi méi, day 1a
nguon vt lidu tot dé tiép tuc nghién ctru hoan thién va phat trién k¥ thuat nhan
gidng vo tinh loai trude thuc trang cdy Thuy tung tu nhién van ra ndn, van cé
qua nén nhung chua ghi nhan cay tai sinh tir hat trong 1am phan.

Nghién ctru vé cau triic quan thé Thay ting ty nhién, két qua cho thay:

BIEU PO PHAN BO N/D TAI EA DRANG
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Hinh 3.3. Bi¢u @6 phéan bo so cay theo cap kinh tai Ea Dring
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Tai Ea Drang, sb luong Thuy tung con lai trong 1am phan 14 nhitng cay gb
16n c¢6 duong kinh tir 30 cm tré 1én dén 130 cm véi duong kinh trung binh cia
quan thé 1a 58,1 cm, trong d6 cap kinh tir 30 cm dén 40 cm c6 27 cay, chiém
17,88%. Phan 16n cac cay tap trung & cap kinh tir 50 cm dén 70 cm 1a 96 cay
chiém 63,58%. O céac cip kinh tir 80 cm dén 90 cm c6 21cdy, chiém 13,91%.
Tir cAp kinh tir 100 cm trd 1én ¢6 7 cdy chiém 4,64%. Bén canh 0, su thiéu hut
ciy & cac cap kinh 10 cm va 20 cm, va cac cap kinh tir 30 cm dén 70 cm ¢6 xu
hudng ting dan cho thay 1am phan dang thiéu nhém cay nho do khong co cay
con tai sinh. Két qua diéu tra 2011 (Tran Vinh, 2011) [35] cho thiy cau tric
phan bd sd cay theo cap kinh cua loai trong 1am phan nay c6 dang 1éch trai voi
ty 1& cay c6 duong kinh tir 20 — 40 cm 1a 115 cay chiém ty 18 52,5%. Vé sinh
truong chiéu cao, trong 14m phan c6 121 cdy Thuy ting c6 chiéu cao tir 16 dén
18 m, chiém 80,13%. Nhu véy hién nay quan thé Thuy ting nay dang gia di va
thiéu hut 16p cdy nho thay thé. Do d6 dé bao ton quan thé nay, bén canh viéc
bao vé nghiém ngit cac cay Thiy ting ty nhién, viéc trong bd sung sb luong
ca thé vao quan thé 1a rat can thiét.

BIEU PO PHAN BO N/D TAI KRONG NANG
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Hinh 3.4. Biéu d6 phan bo so6 ciy theo cip kinh tai Krong Ning
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Két qua diéu tra cho thiy, quan thé Thuy tung tai Krong Nang ciing con lai
v6i nhitng cay & cap kinh 16n tir 50 cm trd 1én d&én 170 cm, véi duong kinh
trung binh ctia quan thé 12 86,7 cm, 16n hon 1am phan ¢ Ea Dring, tuy nhién sb
cay con lai trong 14m phan 14 rat it, cac cap kinh tir 10 cm dén 40 cm, 100 cm,
120 cm, 130 cm, 150 cm va 160 cm khong c6 cdy. Cac cap kinh tir 50 cm dén
90 cm c6 13 cay chiém 72,22%. Céc cap kinh con lai chi tir 1 dén 2 cdy chiém
27,78%. Su thiéu hut cdy & cac cap kinh nho cling nhu su phan b rai rac ¢ cac
cap kinh cho thay trong quan thé khong c6 cdy Thuy ting tai sinh, bén canh dé
quﬁn thé d3 bi tac dong manh, dan dén cAu tric phan bd bi pha v, khong theo
quy luat. So sanh véi bao cdo cua Tran Vinh (2011) [35] véi s6 cdy & cac cap
kinh 40 cm dén 70 cm 1a 18 cay chiém ty 1& 60%, cac cap kinh tir 100 cm dén
150 cm chi tir 1 dén 3 cay chiém ty 18 40%. Bén canh d6, nghién ctru sinh
trudng chiéu cao ciia Thuy tung trong 14m phan nay ciling cho thdy, hau hét cay
c6 chiéu cao tir 16 dén 18 m, chiém 66,67%. Nhu vay, Thuy ting tai 1dm phan
nay ciing khong chi bi tac dong manh vé cdu tric phan bd ma con dang ngay
mot gia di. Do do, bén canh viéc bao vé nghiém ngit 18 ca thé hién tai, viéc
trong bd sung dé ting sb luong ca thé vao quan thé ciing nhu nghién ciu diéu
kién moi truong séng 1a nhu cau cap thiét dé bao ton quan thé Thuy ting nay.
3.1.2. Thue trang gy trong Thiy tang ¢ TAy Nguyén

Thiy tung duoc trong tai khu bao ton loai Thily tung tai xi Ea Dring va x4
Krong Ning, tinh Pak Lik, va trong suu tap, trong 1am canh tai cac ho gia dinh
trén toan Tay nguyén tir nhirng nam 2000 — 2022 1a 200 cay. Trong do, cay
trong tir hom 13 36 cay va ciy trong tir cdy ghép trén cdy but moc 13 164 cay.
Phan 16n céc ciy trong déu sinh trudng phat trién tot. Cac ciy ghép trén gbc
But moc c6 sinh truéng tét (chiém 81,71%). Bén canh do, cay trong c6 ngudn

gdc tir gidm hom ciing sinh trudng t6t dat 55,56%, ty 1& cay sinh truéng xau chi
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2,78%. Két qua nay cho thdy phuong phap nhan gidng bang hom hay ghép trén

But moc dem lai hi€u qua cao dé€ gay trong va bao ton loai cay nay.

Bang 3.2. Sinh trwéng va chat hrong ciia Thity ting trong mét s6 mo hinh

trong phén tan tai TAy Nguyén

Sé Pham chit (cy)
Stt  Pia diém ~ Tudi  Di3(cm) Hyn (m) Ghi cha
cay . p
Té6t TB Xéu
1 Nguon goc ciy con: Ghép trén goc But moc
xa Ea Drang, Khu vye
1.1 o 9 8  1548+207 928+0,56 8 1 - ngap
tinh Dik Lik. .
theo mua
xa Ea Drang, Gan
1.2 o 8 8 1981+240 998+0,93 8 - - muong
tinh Dik Lik. .
nuoc
xa Krong Khu vuce
1.3 Nang, 51 10 9424062 4,85+026 26 20 5 ngap
tinh Pik Lik. nuéc
xd Ea Drang, 10,75 + Gan bo
1.4 o 2 9 21,50 +2,50 2 - -
tinh Pik Lik. 0,25 a0
phuong Tan Trén dat
. 11,75 + .
1.5 Lap, 30 10 28,00+2,34 0.7 30 - - bang, co
tinh D4k Lék. tu6i am
Gan
phuong Tan
1.6 L 10 1,5 3,15+031 228+035 6 4 - muong
ap,

nuoc
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Sé Pham chit (ciy)
Stt  Pia diém ~ Tudi  Di3(cm) Hyn (m) Ghi chi
cay . .
Tot TB Xau
tinh Dak Lik.
x4 Quang Trén dat
1.7 Ph, 4 2 325+0,43  2,50+0,20 4 - - bang, cb
tinh Dik Lak. twoi am
2 Nguon goc ciy con: Gidm hom
phuong Hoi Trén dat
2.1 Phu, 11 9 527+046 3,59+020 8 2 1 bang, it
tinh Gia Lai. tudi am
Gan
x4 Ia Hrung, feuon
2.2 3 8 2217+1,92  9,67+0,17 3 - - nudc thai
tinh Gia Lai. sinh hoat
gia dinh
phuong Xuan
Huong — Da Trén dat
2.3 Lat, 3 22 6,27+2,19 447+1,29 3 - - bang, it
tinh Lam tw6i am
Déng.
phuong Cam Trén mo
Ly — Pa Lat, dat noi &
2.4 11 22 1331+0,95 540+0,17 2 11 - N
tinh Lam giua ao
Pong. nudec.
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Sé Pham chit (cay)
Stt  Pia diém ~ Tudi  Di3(cm) Hyn (m)
cay . ‘
Tét TB Xau
Phuong Cam
Ly —ba Lat,
2.5 1 5 8,6 8,5 1 - -
tinh Lam
Pong.

Ghi chu

Gan
muong

nudc.

Sai so: la so sau dau +

Nhitng ciy Thay tung trong gan ngudn nudc nhu bo muong, bd ao hay ngudn
nudc thai sinh hoat gia dinh, phan 16n ciy c6 sinh truong tét. Cu thé tai xa Ea
Drang, Dik Lik, cy trong ngay gan muong nudc, sau 8 nim tudi, dudng kinh
ngang nguc dat 19,81 cm va chiéu cao vat ngon dat 9,98 m. Khi Thuy tung
duoc trong ¢ bo ao tai Ea Dring, Pak Lik, sau 9 nim, duong kinh ngang nguc
trung binh dat 21,5 cm va chiéu cao dat 10,75 m. Khi Thuy tung duoc tré)ng
ngay muong nudc thai sinh hoat cuia gia dinh, tai xa Ia Hrung, tinh Gia Lai, sau
8 nam tudi, Thuy ting ciing dat sinh trudng duong kinh ngang ngyuc va chiéu
cao tot voi gid tri lan luot 12 22,17 cm va 9,67 m.

Nhitng cdy Thay tung trong xa ngudn nudc, nhung duoc tudi am thuong
xuyén vao mua kho, cdy van sinh truong tt. Cu thé, tai xa Quang Phi, tinh
Pik Lk, chi sau 2 ndm trong, dudng kinh ngang nguc trung binh 3,25 cm va
chiéu cao viit ngon trung binh 2,50 m. Sau 10 nim, Thuay ting tréng tai phuong
Tan Lap, tinh Pik Lak, duong kinh ngang nguc trung binh dat 28,00 cm va
chiéu cao vut ngon trung binh dat 11,75 m.

Khi trong Thay ting ¢ ving ngap nude thuong xuyén, ciy sinh trudng cham
hon so véi cay trong gan ngudn nudc nhu by muong, b ao. Cu thé, cdy trong

tai vi tri ngap nudc thuong xuyén tai xa Ea Dring, Pik Lak, duong kinh ngang
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nguc chi dat 15,48 cm va chiéu cao vit ngon 1a 9,28 m. Chi ti€u nay thép hon
s0 v&i cdy trong gan muong nudc trong cung mot thoi diém, voi cing ngudn
vat liéu.

Tir két qua diéu tra cho thay, dé mo rong phat trién loai Thuy tung & Tay

Nguyén, c6 thé trong Thily ting ¢ nhimg noi gan ngudn nudc, hoic noi chit

dong nguon nude tudi d€ dam bao luong nudce cho cay sinh trudng tot vao mua

Hinh 3.5. Thity tung trong tai TAy Nguyén
a. Cay 1,5 tudi tai phuong Tan Lap, tinh Pak Lak
b. Cay 8 nam tudi tai xa Ea Drang, tinh Pak Lik
c. Cay 21 nam tudi tai Phuong Cam Ly — Pa Lat, tinh LAm Ddng

¢ Tinh hinh sdu hai trén Thiy tung

Két qua diéu tra d ghi nhan loai siu duc than Zeuzera multistrigata Moore,
(thude bd Lepidoptera, ho Cossidae) gay hai trén cac cay Thuy tung ghép trén
gbc But moc 10 nam tudi, cdy trong tir hom 10 ndm tudi va cy ghép trén ré
thd 2 nam tudi tai 2 khu vuc xa Krong Nang va xa Ea Drang. Muc d6 thi¢t hai

do sau duc than gy ra ¢ 2 khu vuc xa Krong Nang va xa Ea Drang 1a khac
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nhau. O khu vuc Krong Nang murc d9 thié¢t hai nang (2 < DI <3) véi ty 1€ cay
bi hai P% = 94,1% va chi s6 hai trung binh DI = 2,18. Nguoc lai, ¢ khu vuc Ea
Drang muc do thiét hai nhe (0 < DI < 1) voi P% = 14,29 % va DI = 0,14.
Nguyén nhan cua sy khac biét nay la do & khu vyc Krong Nang co thé do su
lay lan manh mé€ cta sau dyc than tir vuon ciy cong nghi¢p va cay nong nghiép
sang rung Thuy tung.

Sau dyc than thudc gidng Zeuzera 1a mot trong nhing lodi con tring gy hai
nguy hiém trén cac loai cay trong (Chi va cong su 2022a) [42], (Chi va cong sur
2022b) [43], (Fekrat va Farashi 2022) [56], (Chi va cdng sy 2023b) [46]. Trong
doé loai Z. multistrigata da dugc ghi nhan gay hai trén céc loai cay cong nghi¢p
va ndng nghiép nhu: Phi lao (Casuarina equisetifolia) & Trung Qudc (Jinshui
va cong sy 1988) [68], gdy hai 2 loai Persea Bombycina va Litsaea polyantha
& An Do (Baruah va Saikia 2020) [39]. O Viét Nam, Z. multistrigata da hai
nghiém trong ddi voi cac loai bach dan Eucalyptus spp (Chi va cong sy 2022a)
[42]. Do d6, viéc quan y loai sau hai nay rt can dugc quan tim dé c6 thé bao

t6n va phat trién thanh céng cdy Thuy ting tai Viét Nam.
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Hinh 3.6. Tri€éu chirng cta sau duc than Zeuzera multistrigata gay hai trén
Thuy tung
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3.2. Panh gia da dang di truyén ciy Thiy ting
Phén tich da dang di truyén ctia toan bo ca thé Thily tiing ty nhién lam co s&
cho viéc dé xuat chién lugce bao ton 1a hoat dong c6 ¥ nghia khoa hoc va thyuc

tién 16n cho viéc bao ton va phat trién loai.

Hinh 3.7. Miu 14 Thily ting dwoc sir dung dé nghién ciru

3.2.1. Két qua tach chiét DNA tdng s6 ciia cac miu Thiiy ting

DNA tong s6 cta 163 mau Thay tung thu tai tinh Pak Lak duoc tach chiét
va két qua duoc kiém tra trén ban gel agarose qua Hinh 3.8. Két qua thu duoc
cho thiy, DNA tong sd ctia 163 mau Thuy tung thu duoc c6 bang chinh sang,
0 nét, khong bi dut gay.

Néng do va do tinh sach cua DNA téng s6 163 mau Thuy tung thu tai tinh
Pik Lik sau khi duoc kiém tra va trinh bay cu thé & Phu luc 3. Két qué thu
duoc cho thay, cac mau déu c¢6 ndng d6 > 20 ng/ul, cac chi s6 OD260 nm / 280
nm dat gid tri bang 1,8 - 2,0. Nhu viy, cac DNA téng s6 mau Thiy ting thu
duoc déu co chat luong tot va du diéu kién dé st dung cho céc thi nghiém

nghién ctru tiép theo.
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Hinh 3.8. Két qua dién di DNA tong s6 ciia cac miu Thiy tung

3.2.2. Ung dung DNA barcode dé giam dinh loai Thuy tung

Luya chon mdi quan thé nghién ctru 2 mau DNA tién hanh khuéch dai ving
gen rbcL va matK. Tai vung gen rbcL cho kich thudc khoang 900 bp va vung
matK c6 kich thudc khoang 750 bp (Hinh 3.9).

Hinh 3.9. Két qua khuéch dai viing gen
a. Vung gen rbcL, b. Vung gen matK

Tai vung gen rbcL, két qua cho théy 4 mau dugc phan tich c6 rat it su sai

khac vé trinh ty viing gen phan tich nén c6 muc d6 tuwong dong cao vé mit di
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truyén, dao dong trong khoang 99.6% dén 99,9%. Khi tién hanh so sanh trinh
tur thu duoc véi ngan hang gen thu duoc két qua trong dong dén 98,03% loai
Glyptostrobus pensilis (mau JF725918.1) dugc phan tich tai viing gen rbcL.

Do6i véi ving gen matK, két qua cho thdy 4 miu dugc phan tich c6 su khac
biét vé trinh tyu tai mot s6 vi tri bi mat doan hay tai mot s6 vi tri bi thay thé &
cudi trinh ty. Mirc d6 twong ddng ctia 4 mau nghién ctru cao (90%), dao dong
trong khoang 98,5% dén 99,6% va khi so sanh voi ngan hang gen thu duoc két
qua tuong dong 89,85% Glyptostrobus pensilis (mau IN657263.1) dugc phan
tich tai ving gen matK. Két qua nay cho thiy cac quan thé Thay tung ¢ Viét
Nam va Thay tung tai Trung Qudc va Lao 1a cing 1 loai. Do d6, trong chién
luge bao ton Thiy tung, cd thé nghién ctru dé di thuc ngudn gidng Thiy ting
tir cac quan thé khac ¢ Trung Qudc hodc Lao dé lam ting tinh da dang di truyén.
3.2.3. Panh gia da dang di truyén ciia quan thé Thiy ting hién cé & Viét
Nam
3.2.3.1. Két qud khuéch dai ciia chi thi ISSR

DNA tong s6 st dung cho phan tng ISSR duoc tinh sach va pha lodng dé
1am khuon cho phan tmg khuéch dai gen v6i 10 moi ISSR. Két qua phan tich
san pham PCR trén gel agarose theo phuong phép dién di da thu duoc 245 bing,
trong doé c¢6 198 phan doan da hinh chiém ty 1€ 80,81%.

Bang 3.3. Mirc d6 da hinh ciia 10 moi ISSR

STT | Mdéi | PPB | PIC | N,
1 |UBC808| 90,5| 0,745| 1,45
2 |UBCS811| 87,55| 0,734| 1,46
3 |UBC818| 854| 0,696| 1,43
4 |UBC823| 84,7| 0,675| 1,42
5 |UBC840| 82.6| 0,778 | 1,42
6 |UBC843| 804 0,648| 1,39
7 |UBC851| 78,1| 0,676 | 1,35
8 |UBC855| 756/ 0,637 1,32




63

STT | Moéi | PPB | PIC | N,
9 |UBC856| 74,8| 0,568| 1,31
10 |UBC881| 68,5 0,569| 1,24
Trung binh 80,81 | 0,665| 1,379

Céc phan doan dugc nhan 1én ¢6 kich thudc dao dong tir 300 bp dén 2100
bp, ) phan doan moi chi thi dat tir 8 dén 13 véi trung binh dat 11. Hinh 3.10
1a két qua khuéch dai ciia mot sé mau sir dung moi ISSR trén ban gel agarose

thong qua chay dién di.

10 11 12 13 14 15 16 17 18 MK

Hinh 3.10. Két qua khuéch dai sir dung moi UBC 856.
(MK: marker 1 Kb, 1-18: Mau DNA Thiy tung dai dién)

3.2.3.2. Mirc d% da dang di truyén quan thé Thiiy tiing

Bang 3.4 trinh bay mtrc do da dang di truyén ctia hai quan thé Thay ting
duoc nghién ctru bang chi thi ISSR, trong d6 quan thé Ea Dring thé hién sy da
dang di truyén cao hon so v6i quan thé Krong Niang. Gid tri trung binh ctia cac
chi s6 da dang di truyén cta hai quan thé Thay tung 1an luot 1a N, = 1,767; N,
=1,379; 1=0,365; H. = 0,233 va PPB = 80,81%.

Sb alen quan sat dugc (N,) ciia quan thé Ea Dring 1a cao nhét dat 2,000
trong khi quan thé Krong Nang c6 sb alen thap hon 13 1,533. Bén canh do, s6
alen c6 ¥ nghia (N.) ndm trong khoang 1,347 (Kréng Niang) dén 1,417 (Ea

Dring) va c6 thé thiy & ca hai quan thé nghién ctu N, luén 16n hon N.. Hé s6
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da dang di truyén N ciia hai quan thé nam tir 0,207 dén 0,260, hé s6 Shannon
nam tir 0,321 dén 0,409.
Bing 3.4. Thong s6 da dang di truyén ciia hai quén thé Thiy ting nghién ctru

Chi s6 da dang di truyén

Quin the S6
uan the N
mau PPB

Na Ne I He
(%)

Ea Drang 144 2,000+0,000 1,417+0,049 0,409+0,030 0,260+0,023 94,05

Krong Nang 19 1,533+0,117 1,341+0,053 0,321+0,039 0,207+0,028 67,06

Trung binh 1,767+0,063 1,379+0,036 0,365+0,025 0,233+0,018 80,81

Na —sbalen quan sat d}rqc; N, — sd alen ¢6 y nghia}; He - hé s6 da dang di truyén Nei; I —hé
s0 Shannon; PPB — phan tram da hinh. Sai s0: 1a s0 sau dau +

So sanh véi mot s6 loai thong khéc, tinh da dang di truyén cua Thuy tung
(st dung k¥ thuat ISSR, v6i1 163 mau, I =0,365) tuong duong so véi loai Thong
hai 14 det (Pinus krempfii) tai Ty nguyén (st dung k¥ thuat SSR, v6i 70 mau,
1=0,377) [27] va thap hon nhiéu so véi Thong xuan nha (Pinus cernua) tai Son
La (str dung k¥ thuat ISSR, v6i 71 mau, I = 0,483) [9].

Két qua phan tich cau tric quan thé Thay ting (Bang 3.5) nhan thay hai
quan thé nghién ctru c6 tinh da dang di truyén ¢ mirc d trung binh vdi chi sb
da dang nguon gen trung binh trong hai quan thé Hg = 0,2334, chiém 95,23%
da dang ngudn gen cta hai quan thé Hy = 0,2451. Chi sd sai khac di truyén Ggr
giita hai quan thé duoc tinh cho két qua chi s6 Gsr dat 0,0480 chimng t6 chi co
4,80% (< 10%) su sai khac di truyén giita cac miu nghién ctru. Tl gia tri Gsr
thu duoc, gia tri Ny, duoc tinh toan va dat 9,9074 cho théy giira cac mau va giira
hai quan thé Thay ting nghién ctru c6 sy trao doi gen 16n. Chi sé nay cao hon

két qua nghién ctru trude diy ctia Wu va cong su (2011) véi loai Thuy ting
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thudc quan thé ty nhién (N, = 0,1238) va quan thé trong (N, = 0,1055) tai
Trung Qudc. Pidu niy c6 thé giai thich cac ca thé Thiy tung tir 2 quan thé ty
nhién & nude ta c6 mdi quan hé twong ddi gan giii vé mat di truyén, c6 thé 2
quan thé hién nay con ton tai c¢6 thé dugc phan chia tir 1 quan thé ban dau, duoc
phan tach do céc tac nhan mat rimg.

Bang 3.5. Cac chi s6 da dang ciia hai quén thé Thiy ting

Cac thong sb Mean + SD

S6 luong mau 163

Hr 0,2451 +£0,0296
Hs 0,2334 £ 0,0262
Gsrt 0,0480

N 9,9077

Hr — Chi s6 da dang nguon gen cua cac quan thé, Hs — Chi s6 da dang gen trung binh trong
quén thé, Gsr — Chi s6 sai khac di truyen Nei giita cac quan thé, N — Chi s6 trao doi gen
giita cac quan thé. Sai so: 13 s6 sau diu +

Két qua phan tich AMOVA (Bang 3.6) cho thdy hau hét cac ca thé déu nam
trong cung quan thé, chiém tdi 94%.

Bing 3.6. Phan tich phwong sai phan tir cia mau Thiiy tung

AMOVA Ty 1€

Giira cac quan thé 6%

Trong quan thé 94%

PhiPT 0,058, P > 0,001

Doi voi cac loai cay ring noéi chung, mure do sai khac vé mat phan tur gian
tiép phan anh h¢ thong sinh san cia loai va thuong doi véi céc loai ¢6 hinh thue

sinh san qua thu phan chéo thi gia tri AMOVA giita cic c4 thé trong cling mot
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quan thé 1a rat cao (>75%). Thily ting 14 loai cay sinh san hiru tinh duoc thu
phan nho gié va két qua phan tich cho thdy muc do sai khac vé mit phan tir
giita cac c4 thé trong ciing quan thé rat cao, dat 94% nhung mirc do sai khéac
giita 2 quan thé nghién ctu lai rat thap. So voi 4 quan thé Thong hai 14 det
(Pinus krempfii) tai Tdy nguyén, muc do thay doi phan tir gitra cac quan thé 1a
11,94% va giita cac thé trong quan thé 13 88,06% [27], hay so v&i 3 quan thé
Bach xanh (Calocedrus macrolepis) tu nhién tai TAy Nguyén, muc d6 thay d6i
phan tr gitta cac quan thé 1a 36,33% va giita cac thé trong quan thé 13 63,67%
[18]. Chimg t6 2 quan thé Thily ting nay c6 murc d6 sai khac vé mat di truyén
khong cao. Bén canh d6, cac cdy Thily tung hién nay & nude ta phan b roi rac
va nhiéu cay bi chét, khong xuat hién cay tai sinh trong nhitng nim gan day va
chat lugng hat thu dugc kém. Vi vay, trong thoi gian téi ngoai viée bao tdn tai
chd cac cay hién co thi can duy tri da dang di truyén va cai thién kha ning sinh
san cua loai ndy thong qua viéc trong cdy moi va xay dung vuon thyc vat tap

hop céac cé thé tir cac quan thé tu nhién khéac nhau.

3.2.3.3. Mirc d6 twong dong va khodng cdch di truyén giiva 2 quan thé Thiiy
tung nghién ciru

Céc gia tri vé mirc d6 twong dong di truyén va khéc biét di truyén (khoang
cach di truyén) gitta hai quan thé nghién ctru duoc dua ra trong Bang 3.7. Tir
két qua phan tich chi ra rang gid tri vé mutc do twong dong di truyén gitra hai
quﬁn thé nay la cao, 1én t61 97,0%. Gid tri ciia sy khac biét di truyén gifra hai

quan thé Thiy tung khong 16n, chi dat 0,031.
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Bing 3.7. Khoang cach di truyén (trén vach) va mirc do twong dong

(dwdi vach)

Quin thé Ea H'Leo Krong Nang
Ea Drang - 0,031
Krong Nang 0,970 -

So sanh murc do twong dong di truyén ciia 2 quan thé Thuy tung 1 97,0%,
cao hon nhiéu so v6i 5 quan thé Thong xudn nha (Pinus cernua) tai Son La (st
dung k¥ thuat ISSR, véi 71 mau) c6 muc do twong ddng di truyén dao dong tir
57,5% dén 84,2% [9], hay so véi 4 quan thé Thong hai 14 det (Pinus krempfii)
tai Ty nguyén (st dung k¥ thuat SSR, v6i 70 mu), c6 murc do twong dong di
truyén dao dong tir 59% dén 100% [27], va 3 quan thé Bach xanh (Calocedrus
macrolepis) tai Tdy Nguyén (str dung k¥ thuat ISSR, v&i 70 mau), c6 muac do
tuong dong di truyén 1a 90% [18].

Nguoc lai, vé khoang cach di truyén giira 2 quan thé Thay ting 1a 0,031,
thap hon so véi 5 quan thé Thong xudn nha nay véi khoang cach di truyén dao
dong tir 0,162 dén 0,453 [9], hay 3 quan thé Bach xanh (Calocedrus
macrolepis) tai TAy Nguyén c6 khoang cach di truyén 1 0,102 [18].
3.2.3.4. Két qud phén tich méi quan hé di truyén giita cdc méu Thiiy tiing

Quan hé di truyén giira cac ca thé duoc xay dung dua trén hé sb twong dong
va phan nhém UPGMA bang phan mém MEGA X, trong d6 163 mau Thuy
ting thudc hai quan thé Ea Dring va Krong Ning duoc phan ra lam cdc nhém
v6i cac mau dan xen nhau.

O muc d6 quan thé, 163 mau Thuy tung c6 thé chia thanh 3 nhanh, nhanh
thr nhat chi bao gdm 1 cdy E80 duy nhat, diéu nay cho phép nhan dinh ciy E80
c6 su khac biét di truyén 16n véi cac mau con lai. Nhanh tha hai bao gom 17

ciy tir ca 2 quan thé trong d6, phan 16n 1a cac cdy thudc quan thé Ea Drang
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(16/17). Nhanh thr 3 bao gom tat ca cac ca thé con lai dén tir ca 2 quan thé
nghién ctru (Hinh 3.11). Mac du vay, su phan tach nay 1a khong thyc sy rd rang.
Cay E80 c6 thé mang mot bién di dot bién, diéu nay 1am ndi bat gia trj bao tén
riéng biét cua ca thé nay trong chién luge bao tén gen. Viée phan nhoém khong
rd rang ciing chi ra rang qua trinh chon loc ty nhién hodc cach ly sinh san chua

du lau dé tao ra cac dong di truyén riéng biét rd rang.
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Hinh 3.11. Cay pha h¢ 163 mau Thiiy tung dua trén hé s6 twong dong di truyén

Phén tich toa do chinh trong quan hé di truyén gitta 163 mau Thuy tung
(Hinh 3.12) cho thiy, c6 sy phan bd di truyén gan nhau va bao trum 1én nhau,
chtg to gitra cac mAu c6 su trao doi gen rat 1on. Két qua nay ciing phu hop

v6i két qua phan tich ¢ Bang 3.7.
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Hinh 3.12. Két qua phén tich toa d9 chinh trong quan hé di truyén ciia cac

mau Thiiy ting dwoc nghién ctru

Khoang cach di truyén giita cic ca thé Thiy tung nghién ctu 13 trong doi
thap, dao dong tir 0,001 — gin nhu khong c6 sy sai khac (vi du: giita cay T2 va
cay T3) dén 0,023 (gitra cay E80 va E99). Khoang cach di truyén thap phan anh
mirc d6 da dang di truyén hep — mot yéu t 1am gia ting nguy co suy giam st
sdng quan thé néu xay ra cac bién doi moi trudng dot ngdt. Viée str dung hé
thdng moi c¢6 mirc d6 da hinh cao hon (nhu SSR) véi s6 lwong méi 16n hon s&
gitip khang dinh r& hon vé quan hé di truyén giita cac ca thé c6 mdi quan hé di
truyén gan giii duoc xac dinh trong nghién ctru nay.

Nhu vay, két qua phan tich cac chi s6 da dang di truyén, cdy phan loai va
toa ¢ phan b di truyén ctia cac mau Thuiy ting thudc hai quan thé Krong Ning
va Ea Dring déu cho két qua tuwong ty nhau. Quan thé Ea Drang c6 sy da dang
di truyén cao hon va cidc mau cua hai quin nay co sy dan xen, chong lap 1an

nhau, thé hién su trao d6i nguon gen 16n gitra mau trong cung quan thé va gitra
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cac mau & ca hai quin thé. Diéu nay cho thdy quan thé Ea Dring c6 thé dong
vai tro 13 “ngudn gen trung tim” cho céc hoat dong phuc hdi va nhan gidng.
Két qua nay khang dinh hai quan thé Thay ting con lai duy nhat tai Viét
Nam c6 mdi quan hé di truyén kha gan giii, vi vy, viéc bao ton téi da cac ca
thé hién c6 (bao ton in situ) 1a rat can thiét. Bén canh do, ap dung két qua nghién
ctru vé mdi quan h¢ di truyén ctia toan bd ca thé ty nhién hién nay dé lua chon
cac nhom cdy me c6 khoang cach xa nhau vé dé xay dung cac quan thu bao ton
ex situ, két hop voi nhap ndi thém ngudn gen tir Lao va Trung Qudc tir do cai
thién mirc d6 da dang di truyén twong d6i han hep cia loai cay nay.
3.3. Nghién ctru bd sung k¥ thuit nhin giéng Thity tung
3.3.1. Nghién ciru k§ thuit nhan giéng Thiy ting bang nudi ciy in vitro
3.3.1.1. Nghién ciru dnh huéng cia logi chdt khir triing va thoi gian khir
tring ciia mau cdy

Trong nudi cdy in vitro, khir tring 1a khau quan trong bac nhit vi n6 tao dugc
ngudn mau sach cho cac nghién ctru tiép theo. Vi Thuy ting, cac nghién ciru
trudc day cho thay ty 16 mau sach va ty 1& mau bat choi thap.

Dé t6i vu phuong phap khir tring nhiam tao dugc sé luong mau sach 16n, 3
loai chat khir triung: TCCA 50%, Javen 50% va HgCl, & 2 ndng d6 khac nhau:
HgCl, 0,1% va HgCl, 0,15% vai cac khoang thoi gian khir trung 1a 15 phut va
20 phut di duoc thir nghiém. Cac mAu sau khi khir tring dugc cdy vao moi
truong nudi cdy va theo ddi sau 2 thang. Két qua phén tich Anova cho thiy, ca
2 nhan t6 loai chat khir tring va thoi gian khtr tring déu ¢6 anh huong dén ty
16 mau sach va ty 1& mau bat chdi (véi P-value < 0,05) (Bang 3.8).

Vé loai chat khir tring mau

Két qua xép nhom Duncan cho thay hai loai chat khir tring HgCl, 0,15% va
TCCA cho ty 18 méu sach t6t nhat va chua c6 sy khac biét gitra 2 loai chat khir

ndy. Tuong tu, danh gia ty 16 mau bat chdi cho thay 3 loai chét khir tring t6t
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nhat 1a HgCl, 0,1%, Javen va TCCA. Nhu vay, loai chat khir tring cho dong
thoi ty 16 mau sach va ty 16 mau bat chdi cao nhat 1a TCCA (Phu luc 9).
Bang 3.8. Két qua phén tich phwong sai anh huéng ciia loai chat khir

triung va thoi gian khir trung ciia miu cay

] P-value
Nhan to - - -
Ty 1€ mau sach (%) Ty 1€ mau bat choi (%)
Loai chét khur trung 0,0001 0,0001
Thoi gian khur trung 0,0001 0,0001

Vé thoi gian khir tring madu
Tuong tu khao sat loai chat khir tring, két qua khao sat vé thoi gian khu
trung mau cho thay, khtr tring mau ¢ 20 phut cho ty 1& mau sach va ty 1& mau
bat chdi tot nhat. Nhu vay khtr tring mau ¢ 20 phut 13 pht hop dé tao mau sach
in vitro cho chdi Thuy tung (Phu luc 9).
Bing 3.9. Két qua anh hwéng ciia dong thoi loai chat khir trung va thoi

gian khir tring ctia miu cay

Tyle Tyl

Ky hiéu Loai chat Thoi gian SO mAuthi  méiu mau bat
cong thire khir truing  Kkhir trung nghiém sach choi
(o) (o)
CT1 TCCA 15 phut 45 62,22° 40,00°
CT2 TCCA 20 phut 45 82,22* 46,67
CT3 HgCl, 0,1% 15 phut 45 35,564 24.,44¢
CT4 HgCl, 0,1% 20 phut 45 55,56 51,112

CT5 Javen 15 phut 45 53,33¢ 40,00°
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Tyl Tyl

Ky hi¢u Loai chat Thoigian SO miAuthi  miu m?lll‘b@t
cong thure khir trung  Kkhir trung nghiém sach choi
(“o) (“o)
CTé6 Javen 20 phut 45 57,78 48,89
CT7 HgCl, 0,15% 15 phut 45 62,22° 8,89¢
CT8 HgCl, 0,15% 20 phut 45 80,00? 26,67¢
P-value 0,0001 0,0001

Nhitng s6 ¢6 chir theo sau giong nhau thi khong khéc biét cé y nghia thong ké.

Pdnh gia anh huéng ciia dong thoi logi chat khir tring va thoi gian khir
triing mau

Ttr két qua phan tich ¢ bang 3.9 cho thdy, ca ty 16 mau sach va ty 16 mau bat
chdi déu c6 su khac biét trén cac cong thire thi nghiém (Phu luc 9). Str dung
HgCl, 0,15% va TCCA trong 20 phut cho ty 16 mau sach dat cao nhat 1an luot
1a 80,00% va 82,22%. Tuy nhién vé ty 1é mau bat choi, xir Iy mau bang HgCl,
0,1% trong 20 phit 14 cao nhat (51,11%) va ty 1é nay 1a khong c6 sy khac biét
1 rét véi TCCA trong 20 phut (46,67%). Véi chat khir tring HgCl, 0,15%, ty
16 mAu bat choi kha thap chi 8,89 —26,67%, va ¢ nghiém thirc nay, hau hét cac
chdi Thuy ting chuyén dan sang mau den va bj chét. Tir két qua phan tich trén
c6 thé két luan rang, st dung TCCA trong 20 pht 14 thich hop dé khtr tring
mau Thiy ting. Ngudn mau khong nhiém s& duoc sir dung cho cac thi nghiém
tiép theo.

Nhu vay, phuong phap khtr tring tot nhét 13 st dung TCCA va thoi gian khtr
trung 13 20 pht cho ty 1¢ mau sach dat cao nhat 82,22% va ty 1& mau bat chdi
1a 46,46%. Két qua nay cao hon so voi cac két qua nghién ciru trude day
(Nguyén Thanh Sum va cong su, 2007 [30]; Tran Vinh, 2011 [35]; Nguyén
Ptrc Thanh va cong su, 2012 [31]) st dung cac loai hoa chat khir trung khac
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nhu Javel, axit benzoic va HgCl,. Pong thoi, quan sat hinh thai mau cho théy,
mau sau khi khtr tring trén loai chét khir tring 1 TCCA van duy tri duoc mau

sic chdi xanh, khong bi tham den nhu khi sir dung HgCl, 0,15%.

Hinh 3.13. Khir tring miu Hinh 3.14. Miu khée bat chdi sau
khi khir trung

3.3.1.2. Nghién ciru dnh hwéng ciia nong dp chit diéu hoa sinh trwéng dén
qud trinh nhén nhanh choéi

Str dung mdi truong WPM dé khao sat anh huong ctia BA dén qua trinh nhan
nhanh chdi. Két qua cho thdy Méi truong WPM bd sung BA & cac ndng d6 0,2;
0,5; 0,7 va 1 mg/l sau 2 thang theo ddi, s6 chdi trung binh/mau trén cac cong
thirc thi nghiém dao dong tur 1,14 chdi/mau dén 1,31 chdi/mau, tuy nhién chi
ti€u nay la khong khéc biét gitra cac cong thire thi nghi¢m (voi P-value > 0,05).
Nguoc lai, do dém chiéu cao chdi cho thdy chiéu cao chdi trung binh trén cac
nghiém thuce 1a c6 khéc biét rd (voi P-value < 0,05), dao dong tir 3,69 cm dén
4,51 cm (Phu lyc 10). Cong thirc tot nhat 1a CT4 (B sung 1mg/l BA) cho chiéu
cao chdi trung binh cao nhét 4,51 cm.

Panh gia vé mat hinh thai, két qua theo ddi cho thiy, & CT2 cac chdi, to,
khoe, thang. O CT1 va CT3 hinh thai chdi kém hon, mic du 14 van xanh tuoi

nhung & CT1, cac chdi chii yéu nho, trong khi & CT3, cac chdi phan 16n cao
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nhung gay. Hinh thai choi kém nhit 1a & CT4, 14 nho bi bién dang ¢ phan gbc
va chdi ¢6 mau vang. Két qua nay chi ra rang, str dung nong do BA cao thi chdi
s& cao nhung co strc song kém. Tir két qua phan tich trén cho thy sir dung moi
truong WPM b6 sung BA 0,5 mg/l 1 pht hop dé nhin nhanh chéi Thiy tung.
Bang 3.10. Két qua dnh huéng ciia ndng do chat diéu hoa sinh truwéng

dén qua trinh nhan nhanh choi

KV hiéu S6 miu S6 chdi Cl}iéu cao Chit
0613’ thire MOoi trwong thi trung binh/  choi trung lwgng
g nghiém mau (choi) binh (cm) choi
WPM
CTl1 45 1,14+0,05 3,78°+0,08 +
+ BA 0,2 mg/l
WPM
CT2 +BA 0,5 45 1,31+£0,02 3,87 +0,09 ++
mg/1
WPM
CT3 45 1,17+0,05  3,69°+0,07 +
+ BA 0,7 mg/1
WPM
CT4 45 1,17+0,10  4,51* 0,31 -
+ BA 1 mg/l
P-value 0,2609 0,0345

Nhirng 50 ¢6 chir theo sau giong nhau thi khéng khac biét c6 y nghia thong ké.
Sai so: la s6 sau dau £ i

++: cfzéi mdp, yvieon cao va co mau xanh dam

+: choi gay, co mauxanh

- : choi co mau vang, mot so choi b héo

Benzyladenine (BA) la mot cytokinin dugc st dung rong rai trong cac hé

théng vi nhan gidng, thuong dugc sir dung dé nhan nhanh chdi trong nhan giéng
in vitro [76]. Pablo Alonso va cong su (2010) cling da tim ra BA 44,4 uM dé
nhan chdi loai Thong (Pinus pinea L.) 13 tot nhat [82]. Mot vi du khac: Nguyén
Thanh Danh va Vuong Pinh Tuin (2008) ciing di dung BA 2,0 mg/l dé nhan
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chdi cay Thanh that (dilanthus triphysa (Dennst) Alson) trong nhan giéng in
vitro [6]. Co ché tac dong cua BA ¢ day chinh la sy hoat hoa su phéan chia té
bao d¢ hinh thanh nén té bao méi, cdc chdi méi dugce hinh thanh.

So sanh vdi bao cdo cua Lu va cong sy (2023) [74], méi trudng toi wu dé
nhan chdi 12 méi truong MS bo sung 2 mg/l BA va 0,5 mg/l NAA, trung binh
5,03 choi trén mdi mau thi két qua nghién ctru nay c6 sb chdi trung binh trén
mdi mau thap hon, diéu nay duogc giai thich 1a do ngudn mau ban dau cua thi
nghiém trong nghién ctru cta Lu va cong sy (2023) [74] 1a tir chdi ctia hat mam,
c6 tudi sinh 1y thap, trong khi mau sir dung trong Bao cdo nay 1a ciy me tu

nhién c6 tudi sinh 1y cao, do d6 anh hudéng dén kha nang tai sinh choi cua mau.

s i TR
Lol aatiod ali Lol oMo Lol ol

o=

Hinh 3.15. Choi Thiy ting trén méi trueong WPM b(f) sung 0,2 mg/l; 0,5
mg/l; 0,7 mg/l va 1,0 mg/l BA sau 2 thang nuéi cay trong in vitro

3.3.1.3. Nghién civu anh hwong ciia chét diéu hoa sinh trwéng lén kha ning
hinh thanh ré ciy Thiiy Ting

Xac dinh méi truong nudi ciy va chat diéu hoa sinh truong thuc vat dé cho
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ra ré& 12 mot khau quan trong dénh gia su thanh cong trong nhan giéng in vitro.
Céc nghién ctru vé nhan gidng in vitro Thuy ting trude day chi méi dimg lai &
viéc tim ra dugc moi trudng nhin nhanh chéi.

Moi truong WPM duoc cho 13 phu hop dé nhan gidng mot sb loai cay than
g [76]. Vi du, Mohammed va cong su (2017) di nghién ctru nhan gidng in
vitro loai Soi (Quercus suber L.), két qua cho thay ty 16 mo seo hinh thanh cao
nhat trén méi trudng WPM [79]. M6t vi du khac, Phi Thi Cam Mién va cong
su (2019) ciing tim ra méi truong WPM 14 thich hop tao ré bat dinh Xéo tam
phan (Paramignya trimera) trong diéu kién thity canh in vitro [22]. Nam 2009,
Poan Thi Mai va cong su ciing d3 tim ra moi trudng thich hop tao ré cay Lat
hoa in vitro 1a YAWPM+ IBA 1,0mg/1 [21]. O hau hét cac loai cdy 14 kim, IBA
va NAA la nhitng auxin dugc str dung phé bién nhét dé tao ré bt dinh [85].

Dé b6 sung k¥ thuat nhan gidng in vitro Thiy ting, nghién ctru khao sat trén
moi trudng WPM bo sung chat diéu hoa sinh trudng IBA va NAA & cac nong
d6 khac nhau 13 can thiét. Két qua cho thay, khi bd sung IBA vao méi truong
nudi cdy, sau 2 thang theo ddi, khong xuét hién ré trén cac mau thi nghiém. Va
dbi chimg (khong b sung chat diéu hoa sinh trudng) ciing khong ra ré. Nhu
vay c6 thé khang dinh NAA 1a phu hop d kich thich ra r& Thuy ting trong
nhan gibéng in vitro.

Bang 3.11. Két qua anh hwéng ciia chét diéu hoa sinh truwéng 1én kha

niing hinh thanh ré& cay Thiy Tung

S6 miu Ty 1§

cIﬁ(rf htll:?:,:c Moi trudng thi raré Sl;)i;;/t;::;lng CEE(TI:;‘ ' Chiséraré
g nghiém (%) u
WPM
MT1 45 22,98°  1,50+0,27 1,02+0,21  1,55°+0,44
+ NAA 10 ppm
WPM
MT2 45 25,76°  1,67+0,29 1,31+021 2,11°+047

+ NAA 20 ppm
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;3 en Sé mflu TS’]@ A X s A N
clggghtllil’:’c M&éi trwomg thi raré S&;E};‘:{:lg CE‘E:I:;I ' Chisbraré
nghiém (%)
WPM
MT3 45 54,55 2,84+030 1,86=+0,15 5,03*=+0,56
+ NAA 30 ppm
WPM
MT4 45 22,73%  2,50+043 1,50+0,14 3,73%°+0,74
+ NAA 40 ppm
P-value 0,0042 0,0239 0,0150 0,0009
WPM
MTS5 45 - - - -
+1BA 10 ppm
WPM
MT6 45 - - - -
+ IBA 20 ppm
WPM
MT7 45 - - - -
+ IBA 30 ppm
WPM
MT8 45 - - - -
+ IBA 40 ppm
Déi chung
WPM 45 - - - -
(DC)

Nhitng s6 cé chit theo sau giong nhau thi khong khéc biét cé y nghia thong ké.
Sai so: la so sau dau +

Veé ty 1€ ra ré, cac cong thirc thi nghiém khac nhau thi ty 1€ ra ré ciia mau

cling khac nhau. Khi nong do NAA ting tir 10 ppm dén 30 ppm twong tng ty

1¢ ra ré ciing tang tr 22,98% 1én 54,55%. Tuy nhién khi nong do NAA ting lén

40 ppm thi ty 1& nay lai giam xuéng con 22,73%. Két qua phan tich Anova ciing

cho thay anh hudng rod rét cua cac nong do NAA dén ty I¢ ra ré ciia mau (voi

P-value < 0,05). Két qua xép nhom Duncan ¢ do tin cdy 95% vé ty 18 ra ré ciia

mau Thuy ting chi rd cong thitc MT3 (mdi truong WPM bo sung NAA 30

ppm) 1a tot nhét, véi ty 16 ra ré 1a 54,55% (Phu lyc 11).
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Tiép tuc danh gia mot s6 chi tiéu sinh truong ré ciia mau ciing cho thay, sb
ré trung binh/mau, chiéu dai ré va chi s6 ra ré déu tdt nhéat & cong thirc MT3.
Sau 2 thang theo ddi, s ré trung binh dao dong tir 1,50 dén 2,84 ré/mau. Chiéu
dai ré tir 1,02 dén 1,86 cm. Chi s6 ra ré tir 1,55 dén 5,03. Két qua kiém tra theo
tiéu chuan tham s6 Kruskal-Wallis ciing cho thay rang, sé ré trung binh/mau,
chiéu dai ré trung binh va chi s6 ra ré 1a khac biét (v6i P-value < 0,05). Trong
d6 cong thirc MT3 (moi truong WPM b sung NAA 30 ppm) 1a t6t nhit véi s6
ré trung binh la 2,84 ré&/mau; chiéu dai ré 1a 1,86 cm va chi sb ra ré dat 5,03
(Phu luc 11).

Nhu véy, cong thirc méi trudng dé kich thich ra r& mau Thuiy ting 13 WPM
c6 bd sung NAA 30 ppm, v6i ty 1& ra ré cao 54,55%. Mic du két qua nay khac
biét khong dang ké so voi nghién ctru caa Li va cong sy, 2007 [70] (st dung
mai truong MS ¢6 bd sung 0,5 mg/l NAA, ngudn vat liéu 1a chdi bén tir cay
gidng in vitro 100 ngay tudi, cac mau ra ré voi ty 1& 58,3%), tuy nhién két qua
nay 1a pht hop dé nhan giong & Tay Nguyén trong diéu kién ngudn vat lidu 1a
chdi non dugce tré hoa tir cay me tu nhién.

LV

Hinh 3.16. Choi Thiiy ting & 2 giai doan khac nhau

a. Giai doan cam ung; b. Giai doan ra ré
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WPM + 30 ppm NAA WPM + 40 ppm NAA

Hinh 3.17. Ré cay Thiiy tung trén méi truong WPM'bf‘) sung 10 ppm; 20
ppm; 30 ppm; 40 ppm NAA sau 2 thang nudi cay trong in vitro

3.3.2. Nghién ciru bo sung ky thuat nhan giéng Thiiy tung bing giaim hom
3.3.2.1. Nghién ciru anh hwong ciia nong dp IBA va thoi gian xiv I hom dén
khd ning ra ré ciia hom Thiiy tiing

Nong do cua IBA va thoi gian ngdm hom anh huong rat 16n dén kha ning
song ctia hom. Thi nghiém nham khao sat ngudng thdi gian tot nhit dé ngdm
hom, nhim dam bao ty 1 séng ciing nhu ty 18 ra ré cua hom. Két qua phén tich
anh huéng cta timg nhan t6 nong d6 IBA va thoi gian xu Iy dén kha ning ra ré
ctia hom Thuy tung duogc thé hién & bang 3.12 nhu sau:

Vé nong do IBA

Sau 2 thang theo doi, ndng d6 IBA khac nhau anh hudng rd rét dén ty 1¢ sdng

ctia hom (v6i P-value < 0,05) va khi ndng do IBA cang ting thi ty 18 sdng cta
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hom cang giam. Tuy nhién ty 1& hom ra ré 1a chua c6 su khac biét rd giita cac
ndéng d6 IBA (véi P-value > 0,05). Két qua xép nhém Duncan & d6 tin cdy 95%
vé ty 16 hom song tot nhit 13 & IBA 500 ppm (Phu luc 12).

Bang 3.12. Két qua phén tich phwong sai anh hwéng ciia tirng nhén to:

Nong do IBA va Thoi gian xir Iy dén kha ning ra ré ciia hom Thiy ting

P-value
Nhan to Ty 1¢ hom song Ty 1¢ hom ra ré
(“o) (“o)
Nong do IBA 0,0001 0,4193
Thot gian xtr Iy hom 0,0001 0,1743
Vé thoi gian xit Iy hom

Két qua theo ddi sau 2 thang cho thay, thoi gian xtr Iy hom khac nhau anh
huong rd rét dén ty 16 séng ctia hom (v6i P-value < 0,05) va khi thoi gian xu 1y
hom cang ting thi ty 1 sdng ctia hom cang giam. Tuy nhién ty 18 hom ra ré I3
chua co su khac biét 1 giira cac cong thire (v6i P-value > 0,05). Két qua xép
nhém Duncan ¢ d6 tin cdy 95% cho thiy vé ty 1¢ hom sbng t6t nhat 1a & thoi
gian xur Iy hom 2 gi¢ (Phu luc 12).

Padnh gid su tae dong dong thoi ciia nong dé IBA va thoi gian xit Iy hom dnh
hwéng dén ty 1é song va ty 1é ra ré ciia hom Thity tiing

Két qua phén tich phuong sai 2 nhan nhan t6 nong d6 IBA va thoi gian xir Iy
hom, sau 2 thang theo doi 945 mau thu duge nhu sau: Khi néng do IBA va thoi
gian xtr Iy hom cang tang thi ty 1& song ctia hom cang giam va ty 1 hom ra r&
cling giam.

Tir bang 3.13 cho thay, khi xir Iy hom & ndng d6 thap va thoi gian ngin, mic
du cho ty I¢ séng cao, nhung ty 1¢ ra ré lai dat thép. Bén canh do, khi xtur Iy hom

& nong do cao trong thoi gian ngén hodc xir Iy hom ¢ ndng do thap trong thoi
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gian qué dai s& gdy e ché sinh truong, dan dén ty 16 hom séng va ra ré thap.
Sau 2 thang theo dbi, ty 18 sdng thay doi tir 11,43% dén 82,86%, ty 1& hom ra
ré tir 0,95% dén 34,29%.
Bang 3.13. Két qua anh hwéng ciia Nong dd IBA va thoi gian xir Iy hom
dén kha ning giam hom Thiiy tang (3/2021-5/2021)

Nong @0 Thoigian S0 hom

cngthge  TBA el i GO R
(ppm) (gi0) nghiém

11TI 500 2 105 85,712 6,67
1172 500 4 105 82,86* 30,48°
11T3 500 6 105 66,67 22,86%
2T1 1000 2 105 80,00 34,29°
12T2 1000 4 105 29,52¢ 4,76
12T3 1000 6 105 23,81 0,95¢
I3T1 1500 2 105 73,33% 24,76
13T2 1500 4 105 26,67¢ 6,67
I3T3 1500 6 105 11,434 1,91¢

P-value 0,0001 0,0008

Nhirng 50 c6 chir theo sau giong nhau thi khéng khdc biét c6 y nghia thong ké.
Sai so: la s6 sau dau +

Két qua phan tich Anova ciing cho thiy anh hudng dong thoi ciia ndng do
IBA va thoi gian xir Iy hom 13 khac nhau 5 rét dén ty 18 séng (voi P-value <
0,05) va ty 16 hom ra ré& (v6i P-value < 0,05). Két qua phan nhom tim cong thirc
t6t nhat bang tiéu chuan Duncan & d tin cay 95% cho thay, xir Iy hom Thuy
ting & ndng do IBA 500 ppm va ngam hom trong 4 gid dem lai ty 18 séng cua

hom cao nhét 13 82.86% véi ty 1&¢ hom ra ré ciing dat 30,48%; bén canh do, c6
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thé xir 1y hom Thuy ting ¢ ndong do IBA 1000 ppm va ngdm hom trong 2 gid
cling dem lai ty 1& sdng ctia hom cao 80,00% v&i ty 1¢ hom ra ré dat cao nhat
34,29% (Phy Luc 12).

Nhu vay, két qua nghién ctru d3 tim ra céng thirc xir Iy hom 1a IBA 500 ppm
trong 4 gid hay IBA 1.000 ppm trong 2 gid cho ty 18 ra ré dat tir 30,48% dén
34,29%. Két qua nay thap hon rat nhiéu so v&i két qua nghién ciru cua Li va
cong su (2007) [70] xu 1y hom voi IBA 2000 ppm trong 30 gidy hodc trong
dung dich NAA 100 ppm trong 2 gid thi ty 1é ra ré ctia hom dat 85%. Nguyén
nhan duoc giai thich 1a do ngudn hom mau. Hom mau trong thi nghiém cua Li
va cong su (2007) [70] duogc 14y tir cay hat 1 - 2 nim tudi ¢ d6 non tré cao hon
mau duoc st dung trong thi nghiém nay (12 nhimg hom duoc tré hda dau canh
trén cdy me moc ty nhién) do d6 kha ning ra ré cia hom kém hon. Hon nita,
theo Li va cong sy (2007) [70], sy khac biét dang ké vé ty 16 ra ré ctia hom da
duoc tim thay gitta cac kiéu gen, nhu vay, viéc chon loc cdy me dé lay hom c6
tiém niang dem lai hiéu qua nhan gidng cao hon. Bén canh dé, két qua nghién
ctru ctia Ngb Van Cam va cong su, 2016 [5] cho thay, cong thirc tot nhat cho
ra ré Thuy tiing cao nhat dat 66,67% 1a IBA 1.000 ppm, ciing cao hon rat nhiéu
so v6i nghién ctru ndy. Piéu ndy ciing ¢ thé duoc giai thich twong tu nhu trén,
1a do ngudén mau ldy hom. Trong thi nghiém ctia Ngd Van Cam va cong su,
ngudn mau 1a hom dugce tré hoa tir gbc cay me (cdy me ngd d6 di moc choi
moi), do d6 tudi ciia hom tré hon rat nhiéu so v6i hom trong thi nghiém nay.
Tuy nhién loai hom nay rat it va kho ap dung dé san xuat cay giéng vai s6 lugng
16n. Nén nghién ctru nhan gidng bang hom sir dung loai hom tré hoa & dau canh
thuc su ¢6 y nghia.
3.3.2.2. Nghién ciru dnh huéng ciia nong dp IBA va kich thwéc hom dén
két qua giam hom Thiiy tiing

Anh huéng ctia d6ng thoi ndng do IBA va kich thude hom dén két qua giam
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hom Thuy ting dugc danh gia thong qua ty song, kha ning ra ré ctia hom, ciing
nhu sy sinh trudng cta ré hom, trén co s& d6 lya chon cong thurc chit diéu hoa
sinh trudong va kich thuéc hom phti hop nhit dé nhan gibng. Véi thoi gian xir
1y hom 13 2 gio, thi nghiém dugc b tri theo khdi ngiu nhién day du 2 nhan tb
3 1an lap 40 hom/cong thirc x 9 cong thic x 3 lan lap.

Két qua phan tich anh hudng cua timg nhan t6 ndng d6 IBA va kich thuéce
hom dén kha ning ra ré& ctia hom Thuy ting duoc thé hién & bang 3.14 nhu sau:

Bang 3.14. Két qua phén tich phwong sai anh huéng ciia tirng nhan to:

Nong dd IBA va Kich thuwéc hom dén kha ning ra ré ciia hom Thity ting

] P-value
Nhan to - 5
Ty 1€ hom song (%) Ty 1€ hom ra reé (%)
Nong do IBA 0,0002 0,0001
Kich thuéc hom 0,0001 0,0169
Vé nong do IBA

Khi néng d6 IBA cang ting thi ty 18 séng ctia hom cang giam va ty 1é hom
ra ré ciing giam. O cic nong do IBA khac nhau thi ty 18 song ctia hom va ty 18
hom ra ré 1a khac nhau (voi P-value < 0,05) (Phu luc 13). Trong d6 nong do
IBA t6t nhat 1a 1.000 ppm.

Vé kich thude hom

Tuong ty danh gid anh hudng cua chit diéu hoa sinh trudng thuc vat, anh
hudng cua kich thude hom ciing duge danh gia qua ty 18 séng va ty 16 hom ra
ré. Tir két qua phan tich Anova, kich thudc hom khac nhau c6 anh huong dang
ké dén ty 18 sdng va ty 1¢ ra r& ciia hom véi cac gid tri P-value < 0,05, khi hom
qua nho hodc qué 16n déu 1am giam ty 16 hom ra r&. Kich thuc hom tot nhat 1a

hom c6 chiéu dai 12 cm va duong kinh tir 1 - 2 mm.
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Anh hwéng ciia dong thoi nong d chat diéu hoa sinh trweong thuce vt va kich
thwée hom dén hiéu qua gidm hom

Anh hudng cua dong thoi ndong do IBA va kich thude hom dén hiéu qua gidm
hom duogc danh gia thong qua ty 16 hom sbng, ty 16 hom ra ré, s ré trung binh
trén hom, chiéu dai ré trung binh va chi s6 ra ré. Két qua duoc thé hién & Bang
3.15.

Két qua phan tich Anova cho thdy, ty 1& hom sbng va ty 18 ra ré cia hom
Thuy ting & cac cong thirc thi nghiém khac nhau 1a khac biét c6 y nghia théng
ké & do tin cay 95%, véi céac gia tr1 P-value < 0,05. Két qua phan nhom tim
cong thic tot nhat bang tiéu chuan Duncan & do tin cay 95% cho thay, nong do
IBA 1.000 ppm véi loai hom ¢ kich thuéc hom dai trung binh 12 cm 13 tot
nhit va khac biét v6i cac cong thirc con lai vai ty 18 hom séng 13 67,50% va ty
1¢ hom ra ré 14 25,83% (phu luc 13).

Kiém tra bang tiéu chuan phi tham sé Kruskal-Wallis vé chi s6 ra ré ctia hom,
két qua phan tich cling chi ra rang chi sb ra ré ctia hom trén cac cong thirc thi
nghiém la khac biét véi gia tri P-value < 0,05. Trong d6, su dung IBA 1.000
ppm v&i kich thuéc hom dai 12 cm va kich thudc hom dai 18 cm 13 t6t nhat véi
chi s ra 1& 1an luot 1 51,13 va 65,94. Tuy nhién, khi sir dung IBA 1.000 ppm
twong tmg véi kich thuéc hom dai 18 cm cho ty 16 hom séng va ty 18 hom ra ra
1& thap hon so v6i hom c6 kich thuéc hom dai 12 cm. Do d6, cong thirc tt nhat

dé giam hom Thuy ting 1a IBA 1.000 ppm va kich thudc hom dai 12 cm.
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Hinh 3.18. Hom thi nghiém

a. IBA 1000 ppm + Hom dai 12 cm
b. IBA1500 ppm + Hom dai 12 cm

Nhu vay, nghién ctru dd tim ra chat diéu hoa sinh truong IBA 1000 ppm va
kich thudc hom dai 12 cm 1a tot nhat. Kich thudc hom nay ciing phu hop véi
két qua nghién ctru gidm hom ciia mot sb loai cay 1a kim khac nhu d6i véi
Thong caribaea (Pinus caribaea Morelet) 1a hom cap 1, dai 10 - 15 cm [17],
cac loai Bach xanh (Calocedrus macrolepis Kurz), Po mu (Fokienia hodginsii
(Dunn) A.Henry & H.H.Thomas), Thong do (Taxus wallichiana Zucc) ciing st
dung vat liéu 1a hom dai 10 — 15 cm [26].
3.3.2.3. Nghién civu anh hwéng ciia hén hop chét diéu hoa sinh trwéng dén
kha néng ra ré ciia hom Thiiy ting

Hién nay, bén canh vié¢c st dung céc chit diéu hoa sinh truong don 1¢ dé
nhan gidng bang hom céc loai thuc vat than g, hdn hop cac chét diéu hoa sinh
truong thuc vat cting duoc ap dung kha pho bién. Cu thé, nam 2018, Yusnita
va cong su dd nghién ctru nhan giéng bang hom cdy Man do (Syzygium
malaccense (L.) Merr. & Perry) [106], két qua cho thdy hdn hop IBA 1.000
ppm + NAA 1.000 ppm lam ting cudng ty 1é ra ré, chiéu dai r& cao hon, hinh

thai r& tot hon va gitip rat ngan thoi gian hinh thanh ré so voi sir dung IBA hodc
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NAA. Seif va cong su (2022) [86] ciing da tim ra hon hop IBA 4.000 ppm +
NAA 1.000 ppm 14 tot nhét dé gidng bang hom cdy Sung my (Ficus Carica L.),
v6i chiéu dai ré va chat luong ré t6t hon khi xir Iy hom bang IBA hoic NAA.
Dua trén co s¢ d6, nghién ctru hdn hop chat diéu hoa sinh trudng thuc vt trong
giam hom Thuy ting nhim nang cao hiéu qua nhan gidng 1 c6 thé ap dung.

Mic khac, theo Ngd Van Cam (2017) [4], giam hom Thuy ting vao cac thang
mua kho (thang 3 va thang 12) c6 ty 1& hom ra ré cao hon cac thang mua mua
(thang 6 va thang 9) v6i chat diéu hoa sinh trudng IBA 1.000 ppm. Do do, dé
nang cao ty 1é ra ré cia hom Thily ting vao mua mua, nghién ctru thir nghiém
stt dung hdn hop IBA 1.000 ppm véi IAA, NAA va GAsz ¢ cac nong do khac
nhau tir 200, 400, 600, 800 va 1.000 ppm 1a can thiét.

Két qua nghién ctru anh hudng ctia hdn hop chét diéu hoa sinh trudng thuc
vét dén kha ning ra ré cia hom Thuy ting duoc danh gia qua ty 16 song, ty 18
ra r&, so ré trén hom, chiéu dai ré dai nhit ciing nhu cac chi s ra ré. Két qua

duogc trinh bay ¢ Bang 3.16.
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- Nhém hén hop IBA 1000 ppm phéi hop véi NAA & cdc nong dé tir 200 ppm
dén 1000 ppm

Két qua phan tich Anova vé ty 16 hom sdng va ti 16 hom cho thay c6 su khac
nhau rd rét gita cac cong thic thi nghiém vé ti 16 hom séng (P-value < 0,05),
tuy nhién chua c6 sy khac nhau rd rét gitta cac cong thire thi nghiém vé ti 18
hom ra ré (P-value > 0,05). Két qua phan nhém tim cong thirc tot nhat bang tiéu
chuan Duncan ¢ d9 tin cay 95% da xac dinh dugc cong thire IBA 1.000 ppm +
NAA 400 ppm cho ty 1¢ hom séng cao nhat dat 61,11% (Phu luc 14).

Két qua kiém tra thong ké theo tiéu chuan phi tham sé Kruskal-Wallis vé chi
s6 ra ré cho thay co su khéac biét giira cac cong thie thi nghiém (véi P-value <
0,05). Cong thirc c6 chi sb ra ré tot nhat IBA 1.000 ppm + NAA 400 ppm dat
23,80. Sau d6, khi nong dd6 NAA ting 1én thi chi sb ra r& giam xudng. Thap
nhat 1a cong thiae IBA 1.000 ppm + NAA 1000 ppm véi chi so ra 1& chi 3,90
(Phu luc 14).

Nhu vay, IBA 1.000 ppm + NAA 400 ppm pht hop nhét trong cac cong thic
thi nghiém hdn hop IBA 1.000 ppm phdi hop voi NAA & cac nong do khéc.

- Nhém hén hop IBA 1.000 ppm phéi hop véi IAA 6 cdc nong dé tir 200 ppm
dén 1.000 ppm

Két qua phan tich Anova vé ty 18 hom sdng va ty 1¢ hom ra ré trén cac cong
thirc thi nghiém la chua cé su khac biét véi nhau va chua cé su sai khac dang
ké so véi dbi chung (P-value > 0,05).

Két qua kiém tra theo tiéu chuan phi tham s6 Kruskal-Wallis vé chi s6 ra &,
cho thay c6 su khac biét vé chi sd ra ré & cac cong thirc thi nghiém (voi P-value
< 0,05). Cong thtrc t6t nhat 1a IBA 1.000 ppm + IAA 800 ppm cho chi sé ra ré
dat cao nhat 38,95 (Phu luc 14).

- Nhém hén hop IBA 1.000 ppm phoi hop véi GAs & cdc nong dé tir 200 ppm
dén 1.000 ppm
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Sau 4 thang theo ddi, chua ghi nhan hom ra ré & cac cong thirc thi nghiém
hdn hgp IBA 1.000 ppm va GA3 Do d6, hon hop IBA 1.000 ppm véi GA; chua
phu hop dé str dung trong nhéan giéng bang hom Thuy tung (Phu luc 14).

So sanh hai cong thirc gidm hom tét nhat 1a IBA 1.000 ppm + NAA 400
ppm va IBA 1.000 ppm + IAA 800 ppm vé céc chi tiéu ti 16 hom ra ré va chi s6
ra ré& cho thdy, mac du ti 16 hom ra ré khong sai khac (véi P-value > 0,05), tuy
nhién chi s6 ra r& c6 su khac nhau 5 rét giita 2 cong thirc thi nghiém (véi P-
value < 0,05). Nhu vay, khi nghién ctru hdn hop cac chit diéu hoa sinh trudng
IBA, IAA va GA; trong gidm hom Thuy tiing, cong thirc phi hop nhét 1a hdn
hop IBA 1.000 ppm + IAA 800 ppm.

Tir két qua sé liéu gidm hom & céc thi nghiém trén cho thay, thoi diém lay
hom c6 anh hudng dén két qua giam hom Thuy tung. Di v6i hom tré hoa ¢ dau
canh, khi xr Iy hom bang IBA 1.000 ppm, hom ldy vao thang 3 (ty 1& ra ré
34,29%) cao hon liy hom vao thang 11 (ty 16 ra ré 25,83%) va thap nhat 1 vao
thang 9 (ty 1¢ ra ré 3,33%). Do d6, khi giam hom Thily tung vao thang 3, nén st
dung IBA 1000 ppm; khi gidm hom Thity tung vao thang 9, sir dung hon hop
IBA 1000 ppm + IAA 800 ppm 1a tot nhét.
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Il‘,u“ =4

Hinh 3.19. Hom Thiy ting ra mo seo varar

a. IBA 1.000 ppm + NAA 200 ppm — 1.000 ppm

b. IBA 1.000 ppm + IAA 200 ppm — 1.000 ppm

c. IBA 1.000 ppm + GA3 200 ppm — 1.000 ppm

d. IBA 1.000 ppm + NAA va IAA 200 ppm — 1.000 ppm

on

3.3.3. Nghién ciru k§ thuit nhan giéng Thiy ting bang ghép trén ré thé

Hinh 3.20. Vit liéu ghép
a. Mit ghép b. Canh ghép
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3.3.3.1. Ty Ié song va chit lwong cdy ghép

Ty 1& song 1a chi tiéu quan trong dé danh gia hiéu qua ctiia phuong phap nhan
gidng. Két qua ty 18 séng trén 200 mau ghép, sau 22 thang cho thay voi 2
phuong phéap ghép, trén 2 khu vuc khac nhau c6 anh hudng rd rét dén ty 16
song. Két qua nhu sau:

Tai khu vuc Krong Niang, ty 16 sdng ctia mau ghép rat thap (ghép ap mit chi
con 3 cdy va ghép ap canh con 4 cay trén tong sd 40 cay ghép) sau 22 thang.
Do do, trong bdo cdo nay, chi phan tich danh gia cay ghép tai khu vuc Ea Drang.

Qua quan sat cho thdy, nho quan thé Thuy ting khu vuc Ea Dring ¢ chét
luong sinh trudng tbt, cay khoe manh, 14 xanh twoi, muc nudc 6n dinh hon va
s6 luong ré thd dé ghép co chét luong cao hon Krong Niang.

Tai khu vuc Ea Drang, phuong phap ghép mat cho ty 1¢ séng cao, dat 52,5%
trong khi phuong phap ghép canh chi dat 40,0% sau 22 thang. Diéu nay c6 thé
duoc giai thich 13 ghép mat Thuy tung trén ré thd co dién tich tiép xtc giita
kham ghép va ré thé (kich thude kham ghép: 3 —4 cm x 3 cm) 16n hon so véi
ghép ap canh Thily tung trén ré thé (dudng kinh canh ghép: 8 — 10 mm), vi vay
ghép mat cho két qua tét hon. Két qua ndy ciing phu hop véi Phan Ngudng
Tinh va cong sy, 2007 [32] khi hai ca thé gbc ghép va canh ghép c6 dién tich
tiép xtic 16n thi ty 1& sdng cao va ndy mam nhanh.

Bing 3.17. Ty 1é song chat lwong ciia ciy ghép Thiiy ting theo phwong
phap ghép sau 22 thang

£ox o o 1A A Chit lwgng cay
Phwong phap ghép S0 matt thi Ty l(;e Song
nghi¢m (%) Té6t TB  Xbu
Ghép mat 80 52,5% 28,6% 42,9% 28,6%

Ghép ap canh 80 40,0% 50,0% 25,0% 25,0%
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Phén 16n cac cdy ghép déu c6 sinh trudng tir trung binh dén tét chiém tir
71,4% dén 75%. Trong d6, & phuong phap ghép ap canh, ty 18 cay sinh trudng
t6t 1a cao nhat (chiém 50%) trong khi & phwong phap ghép mat, ty 1& nay chi
dat 28,6%. Nguoc lai, ty 1& cdy c6 chat lugng sinh truong xau ¢ phuong phap
ghép ap canh 1a 25%, thip hon phuong phap ghép mat 1a 28,6%. Bén canh do,
hinh thai than cay ciling cho thiy, sau 22 thang ¢ phuong phap ghép ap canh c6
100% cay ghép déu phat trién thanh cay, trong khi & phuong phap ghép mat co
21,43% cay ghép c6 than nam ngang mat dat.

Hinh 3.21. Cay ghép Thiy tung
a, b, c. Ghép me'it; d, e, f. Ghép ap canh
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3.3.3.2. Sinh trwéng ciia ciy ghép trén ré thé

Panh gia sinh truong ciia cay ghép trén ré thé qua duong kinh gbe va chiéu
cao cdy. Két qua theo ddi trén 200 méiu ghép vé sinh truéng duong kinh gbe
trung binh (Dg) va chiéu cao trung binh (H,,) cua cdy ghép theo hai phuong
phap ghép ¢ hai khu vuc thi nghiém 1a Ea Dring va Krong Nang cho thay: Sau
3 thang tudi, canh ghép va mat ghép bat dau bat chdi. Sau 22 thang sinh truong
duong kinh gbe va chiéu cao cdy ghép Thuy tung tai 2 khu vuc theo 2 phuong
phap ghép nhu sau:

O Krong Nang, chi con 4 cay, mdc du su bién dong vé céc chi tiéu sinh
trudng rat 16n, tuy nhién két qua ciing chi ra rd rang cay ghép tir phuong phap
ghép ap canh (Do= 6,04 mm; H,, = 58,67 cm) t6t hon phuong phap ghép mat
(Do = 0,3 mm; H,, = 30cm).

O khu vuc Ea Dring, két qua phan tich cho thy cay ghép ap canh sinh trudng
(Do= 12,48 mm, H,, = 83,59 cm) cao hon rat nhiéu so véi cay ghép mit (Do =
6,96 mm va Hy, = 39,20 cm) (Phu luc 15).

Bing 3.18. Sinh trwéng dwong kinh goc (Do, mm) va chiéu cao (Hyn cm)

cAy ghép Thity tung sau 22 thang tudi

Phwong phap ghép Dwﬁng(ﬁllﬁl) goc Dy Chiéu cao Hy, (cm)
Ghép mit 6,96° + 1,52 39,20° + 6,81
Ghép &p canh 12,48*+ 1,13 83,59*+ 11,21
P-value 0,00038 0,00015

Nhirng s0 ¢o chir theo sau giong nhau thi khéng khac biét c6 y nghia thong ké.
Sai so: la s6 sau dau +

Nhu vay, danh gia vé ty 1¢ séng va sinh trudng ciy ghép Thily sau 22 thang
cho thiy, mic du phuong phap ghép mat co ty 1é sdng cao, tuy nhién phuong

phap ghép ap canh cho cdy sinh trudng tot ca vé duong kinh, chiéu cao va chat
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luong cdy ghép. Piéu nay co thé dugc giai thich 1 do & phuong phap ghép ap
canh, co sy két ndi ddy du ciia mach gd va libe, do d6 canh ghép duoc cung cp
day da nude va chit dinh dudng trong khi ghép mit thi chi c¢6 két ndi phan
tugng tang va libe nén mét ghép duoc cung cip chét dinh dudng nhiéu hon (do
dién tich tiép xtic tuong tang va libe 16n hon) nhung khong dugc cung cip nhidu
nuée qua két néi mach gd nén phat trién kém hon so véi ghép canh.

V& hinh thai than cdy, mic du phuwong phap ghép ap canh co ty 18 song thap
hon, tuy nhién sau 22 thang theo ddi, hau hét nhitng cdy ghép phat trién theo
phuong thang ding, d3 hinh thanh chdi vuot va co trién vong phat trién thanh
cdy. Nguoc lai, & phwong phap ghép mit, 21,43% cdy c6 xu huéng nim ngang,
tuy nhién véi ty 1¢ séng cao, ddy 1 diém uu viét nham cung cép vat liéu da tré
hoéa cho cong tac gidng, dem lai hiéu qua cao trong san xuét.

Tai khu vuc Krong Ning, ty 1¢ séng va sinh truong cua ciy con thip hon tai
khu vuc Ea Dring, nguyén nhan c6 thé 1 do anh hudng cua chét lugng ré tho
dé ghép. Phan 16n cac cdy me Thily ting tai Krong Nang 1 nhitng cay & cp
kinh 16n tir 50 - 170cm, chét lugng sinh trudng cua cdy me trong quan thé kha
thap voi hinh thai than chu yéu 13 trung binh va xdu do d6 chét luong ré tho dé

ghép cling kém hon.
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Hinh 3.22. Hinh thai ciy Thay tung
a, b: Ghép mat ¢, d: Ghép ap canh

e, g: Cay Thuy tung ghép ap canh sau 22 thang
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3.4.Nghién ciru k§ thuit trong va chiim séc cAy Thily ting

3.4.1. Panh gia mt s6 mo hinh trong Thiiy tung trong tip trung tai Tay

Nguyén

Nam 2023, Thuy tung duoc & Gia Lai va Lam Pong, gdm cac mé hinh

trong trén dat co canh tac cdy nong nghi¢p ngan ngay, trong xen vdi cdy Mac ca

(Macadamia integrifolia Maiden & Betche), trong theo 15 trong dudi tan rimg

Thong ba 14 (Pinus kesiya Royle ex Gordon) va theo 18 trong dudi tan rimng

Bach dan (Eucalyptus microcorys F. Muell.) véi ngudn gbc cay tir cdy ghép

trén géc But moc. Trong do, diéu kién 1ap dia tréng trén 4 mo6 hinh nhu sau:

Bang 3.19. Piéu kién lap dia cic md hinh trong Thily tung nim 2023

M6 hinh
Stt Chi tiéu Trongxen 8, Trongdubi o o dusi
cay nong xen Mic tanA rung tan rirng
n‘ghlep‘ ca Thonrg ba Bach dan

ngan ngay l1a :

I Khi hau (2019 —2023)

Nhiét d¢ khong khi trung
1 binh hang nam (46 C) 22,5 18,4 18,4 18,4
Téng lwong mua trung
2 binh hang nam (mm) 1.800 1.987 1.987 1.987
3 So thang c6 lugng mua > 7 8.4 8.4 8.4
60 mm

1 Dit

1 Do cao (do) 720 1507 1510 1407

2 Do dbc (do) 5 0 10 0

3 Do day tang dat (cm) >150 65 55 65
Dat feralit DAt feralit DAt feralit Dit feralit

4 Loai dit do Vépg do Vépg do Vépg do Vépg
phattriecn  phattrien  phat trien phat trien

trén da trén da trén da trén da
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M6 hinh

Trong xen

Trong duéi

Stt Chi tiéu AL n Trong s Trong duéi
cay nong Z tan rung P
nghiép xen Mac Théng ba tan rung
BNEP ca h Bach dan
ngan ngay l1a :
bazan bazan bazan bazan
\ A  re 2k Thit nhe Thit nang Thit ndng Thit nhe
5 Thanh phan co gioi dat (xép) (chat) (rét chit) (xép)
6 bo pHKCL 4,46 4,67 4,87 4,41
7 Hitu co tong s6 (%) 5,80 4,40 1,48 2,68
8 N tong s6 (%) 0,22 0,15 0,06 0,08
9 P,0s dé tiéu (mg/100g) 11,33 1,20 0,05 0,05
10 K>O dé tiéu (mg/100g) 25,81 4,34 2,72 1,63




101

Hinh 3.23. Thity tung trong tip trung nim 2023.

a. Thuy ting 12 thang tudi trong trén dat c6 canh tac cay nong nghiép
ngan ngay.

b. Thuy ting 12 thang tudi trong xen voi ciy Méc ca.

c. Thily ting 12 thang tudi trong theo 15 tréng dudi tan Thong ba 4.

d. Thay ting 12 thang tudi trong theo 16 trdng dudi tan Bach dan.

Két qua ty 18 sdng va sinh trudng ctia Thuy ting nhu sau:
Bang 3.20. T¥ 1¢ sng va sinh truong ciia cac md hinh Thiy tung trong

tip trung & giai doan 12 thang tudi

M6 hinh Ty 1€ séng (%) Do (mm) Hyn (cm)
Irong xen cdy nong 72,92 11,07+0,47 54,26 +2,54
nghiép ngan ngay
Trong xen Mic ca 75,00 8,14+ 0,44  4324+239
Trong dudi tin rimg 76,19 8124028 3931 +24l1

Thong ba la
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M6 hinh Ty 1¢ song (%)  Do(mm) Hyn (cm)

Trong dudi tan rimg

Bach dan 55,88 7,84 £0,29 40,53 £ 2,25

Sai so: la s6 sau dau +

Két qua danh gia ty 1¢ séng va sinh truong cua Thily ting trong trén dat c6
canh tac cdy nong nghiép ngin ngay cho thay: Sau 12 thang, ty 1¢ séng cua
Thily tung trong trén dat cé canh tic cdy nong nghiép ngan ngay dat 72,92%,
cac chi tiéu duong kinh géc va chiéu cao 1an luot 1a 11,07 mm va 54,26 cm.
Sinh truong ctia Thay tung trong mé hinh nay 13 tot nhat so véi cdc mo hinh
trong xen khac. Nguyén nhan dugc giai thich 1a do khu vuc ¢6 ham lugng chat
hiru co téng s6 cao nhat trén cac mo hinh thi nghiém: 5,8%, voi dam (N) téng
s6: 0,22%; lan (P,0s) dé tiéu: 11,33 (mg/100 g); kali (K,0) dé tiéu: 25,81
(mg/100 g). Hon thé nita do co tang dét canh tac day, dat duoc cay x6i trén
toan bd hién trudng giup cho hé ré cta cdy phat trién tot.

Trén md hinh Thiy tung trong xen Mic ca (tai thoi diém trong cdy Mic ca 5
nim tudi), ty 1¢ sdng cua Thuy ting trong xen véi cdy Mic ca sau 12 thang 1a
75%, dudng kinh gdc va chiéu cao cdy ¢ thoi diém 12 thang tudi 1an luot dat 13
8,14 mm va 43,24 cm. C6 thé thiy sinh truong ctia Thuy ting & mo hinh trong
xen Mac ca kém hon so v6i mé hinh trong xen cdy nong nghiép ngin ngay.
Nguyén nhan duoc giai thich 1a do c6 tang dat canh tac chi 45cm, v6i thanh
phan co gidi 1a dat thit ning, co két cau chat nén hé r& phat trién kém hon. Hon
nira, day 1a khu vuc ¢6 ham lugong chét hitu co téng s6 12 4,40%, thép hon so
v6i khu vuc trong trén dat co canh tac cdy nong nghiép ngan ngay. Trong do
ham luong céc nguyén t da lwong ciing thap hon, voi N tong s 12 0,15%; P,0s
dé tiéu: 1,20 (mg/100 g) va K,O dé tiéu: 4,34 (mg/100 g).

Trén mo hinh Thuy tung trong theo 16 trong dudi tan rimg Thong ba 14 (Pinus
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kesiya Royle ex Gordon), ty 1¢ song ctia Thuy ting trong theo 16 trong dudi tan
rirng Thong ba 14 sau 12 thang dat 76,19%, cac chi tiéu sinh truéng duong kinh
gbc va chiéu cao cting d6 tudi dat 1an luot 14 8,12 mm va 39,31 cm. Nguyén nhan
cta su sinh trudng chdm nay c6 thé 1a do do tan che cua rimg Thong ba 14 1am
cay Thuy ting sinh trudng kém, ngoai ra dat dudi rimg Thong ba 14 13 dat c6 két
c4u chat va ham luong chat hiru co tong s6 1 thap 1,48%, ham luong cac nguyén
t6 da luong ciing rat thap, vai N tong s 1a 0,06%; P,0s dé tiéu 13 0,05 (mg/100
g) va K,O dé tiéu 14 2,72 (mg/100 g) ciing lam cay sinh trudng kém.

Trén mo hinh Thiy tung trong theo 18 trong dudi tan ring Bach dan
microcorys (Eucalyptus microcorys F. Muell.): sau 12 thang, ty 1 séng chi dat
55,88%, céc chi tiéu sinh truéng duong kinh gdc va chiéu cao lan luot dat 7,84
mm va 40,53 cm. C6 thé thdy ty 18 séng ciia Thuy ting trong m hinh nay 1a
thap nhét so v6i cac mo hinh khac, nguyén nhan cé thé 1a do sy thoai hoa dat
va tinh ddu trong 14 Bach dan khi rung 1a méi trudng khong phu hop voi Thiy
tung. Sinh trudéng ctia Thuy tung trong md hinh nay 1a cham, tuong duong voi
mo hinh trong duéi 16 tréng dudi tan rimg Thong ba 13 ¢ thé do dét rimg bi
thoai hoéa, ham lugng chat dinh dudng thap, cu thé 1 ham luong chat hiru co
téng s 1a 2,68%, N tong s 1 0,08%; P,0s dé tiéu 1a 0,05 (mg/100 g) va K,0
dé tiéu 1a 1,63 (mg/100 g).

Ttr két qua do dém ty 18 song, cling nhu danh gia sinh trudng cua cdy trong
trén 4 mo hinh trén cho thay: Thuy ting c6 thé trong bao ton ngoai khu vuc
phan bd cta loai, trén dat khong ngap nude. Co thé trong Thuy tung trén dat
nong nghiép dé tan dung khong gian dinh dudng ciing nhu ché do cham soc khi
canh tac ciy nong nghiép. Co thé trong xen Thuy ting theo 16 trong trén dat
tréng cdy cong nghiép Mic ca, hoic trong xen Thuy tung theo 16 trong dudi tan
rimg Thong 3 14, tuy nhién can tiép tuc nghién ctru ché d6 cham soc (bén phan,

tudi nudce, ...) dé nang cao ty 1€ song, tao diéu kién thuan lgi cho cay sinh
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truong, phat trién trong mua kho ¢ giai doan dau tréng rimeg.
3.4.2. Nghién ciru anh hudng ciia dd tan che dén sinh truwéng ciy trong
Thuy tung

Nghién ctru anh hudng cia d6 tan che nham xac dinh vi tri trong phu hop
cho sinh truéng cta cay con trong giai doan dau phat trién.

Tai khu vuc phan bd tu nhién cta loai, dat thuong xuyén bi ngdp nudc, tﬁng
tham muc day 65 - 75 cm, do do dé tré)ng Thuy tung tai khu vuc nay can da"lp
dAt tao thanh céc u dat c6 duong kinh 50cm, ddm bdo nudc ngap nhu nhau, va
khong ngap lén gdc cdy vao mua nudc cao nhét trong nam. Do d6, nhan t6 thd
nhudng va dé am dat duoc coi 1a c6 anh hudng nhu nhau dén ty 16 sdng va sinh

truong cua Thuy tung trén cac cong thuc thi nghi¢m.

5 2 I 5

Hinh 3.24. Ciy thity tung trén cic u dit & cic do tan che khac nhau

Két qua nghién ctru anh hudng ciia do tan che dén sinh trudng ctia Thuy ting
trong tai khu vuc phan bd cia loai duoc thé hién qua ty 1 sdng, sinh trudng

duong kinh gde va chiéu cao cdy sau 18 thang theo ddi nhu sau:
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Tir két qua ty 18 sdng cta cay trong & Bang 3.21 cho thiy, cdy trong 6 DTC2
cho ty 1¢ séng cao nhit, dat 53,57%, tiép theo sau 1a DTC1 va PTC3 lan lugc
1 40% va 20%. Thap nhat 1a DTC4, chi 10%. Diéu nay cho thay, do tan che
anh huong 16n dén ty 18 séng ctia cay. Ty 18 séng t6t nhat & do tan che 0,25 -
0,5.

Sau 18 thang, & cac do tan che khac nhau, duong kinh gdc trung binh cta
Thuy ting 13 khong khac biét (v6i P-value > 0,05), trong khi d6 chiéu cao vit
ngon trung binh 1a c6 khac biét rd (véi P-value <0,05). Do tan che tot nhét 1a
0,25 — 0,5, cho dudng kinh gdc trung binh cua cdy trong dat 8,48 mm va chiéu
cao vat ngon dat dén 63,36 cm. Tiép theo 1a d6 tan che tir < 0,25 v6i cac gia tri
duong kinh gdc trung binh va chiéu cao vat ngon trunh binh 1an luot 13 7,94
mm va 47,89 cm. Thép nhét 1a & d6 tan che > 0,75 véi céc chi tiéu theo ddi lan
luot 1a Dy: 4,5 mm va Hy,: 20 cm (Phu luc 16)

Dénh gia chat lugng cdy trong ciing cho thiy, 6 PTCI, ty 1¢ cdy sinh truong
t6t dat 15,63%. O DTC2, ty 1 nay dat cao nhat 34,38%. Nguoc lai ¢ DTC3,
cht yéu céac cay sinh trudng 13 trung binh (12,5%) va & DTC4, chu yéu cay
trong sinh truong trung binh hoic yéu (3,13%). Nhu vay, ¢ do tan che 0,25 —
0,5 cho chat lugng cdy trong tot nhat véi ty 18 cdy khoe manh chiém ty 18 cao
nhat (34,38%).

Ttr két qua phan tich ty 18 séng, chat luong cdy trong va sinh truong dudng
kinh géc cling nhu chiéu cao cay cho théy, dd tan che tot nhat 13 0,25 — 0,5. Sau
18 thang, ty 1é séng dat 53,57%, phan 16n cdy sinh truong khoe manh (chiém
34,38% tong so cy thi nghiém) véi duong kinh goc trung binh cao nhét 8,48
mm va chiéu cao cao nhét 1 54,79 cm. Piéu ndy ciing phi hop v6i két luan cua
Fagen va cong sy (2005) [55] va Han (1996) [57] rang cdy con Thuy ting can
c6 du anh sang mit troi, cdy moc dudi bong ram sinh trudng yéu 6t va dé bi

bénh. Cindy va cong su (2019) [46] ciing khuyén cdo ring can cd bién phap
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kiém soat mat do tang dudi tan dé€ cung cap du anh sang, dam bao sy song sot

ctia cdy gidng Thuy ting trong viéc bao ton loai.

1 ]

Hinh 3.25. Cay Thiy tung tir hom
a. 6 thang tudi; b. 18 thang tuoi

3.4.3. Nghién ciru ky thuat bon phan ciy trong Thiy tung

Két qua diéu tra diéu kién lap dia khu vuc tréng Thuy tung cho théy: Nhiét
d6 khong khi trung binh hang niam 18,4°C. Tong luong mua trung binh hang
nam 1.987 mm va s6 thang c6 lwong mua > 60 mm 1a 7 thang. Chu yéu 13 loai
dét feralit do vang c6 thanh phﬁn co gidi thit nang, dJ cao so vdi mat nude bién:
1.500 m, d6 day tang dat: 65 cm, pHKCI: 6,28. Tham thyc vét cha yéu cac loai
Coé lau (Saccharum arundinaceum Retz.), Don kim (Bidens pilosa L.) va Co 14
gimg (Axonopus compressus (Sw.) P. Beauv.), v6i do che phu 1én dén 80%.
Bén canh d6, trong mua kho, ciy trong khong duge tudi nudc,

Sau 3 thang trong, bat dau thu thap s liéu vé ty 1¢ sdng, sinh trudng cua cay

trén cac cong thire thi nghiém. Két qua sau 12 thang nhu sau:
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Béang 3.22. Sinh trwong Thiy tung theo cac cong thirc bon phan sau 12

thang tai thanh phd Pa Lat, tinh Lam Pong

Séeiv TV 16 Pham chit (%)
Cong il M
, thi song Do (mm) H (cm)
thire hié o Tét Trung Xau
nghifm (%) bin
BP1 150 77,78 8,53*+£0,32 39,24+148 9048 4,76 4,76
BP2 150 55,56  7,26*°+0,30 36,93+1,59 80,00 13,33 6,67
BP3 150 55,56  7,46*°+0,26 37,07+0,62 86,67 6,67 6,67
BP4 150 60,71 7,98°+035 39,41+249 8824 588 5,88
Déi
ching 150 63,64 6,76°+0,50 32,14+221 7857 14,29 7,14
(DC)
P-value 0,0047 0,0857

Nhitng s6 ¢6 chit theo sau giong nhau thi khong khéc biét cé y nghia thong ké.
Sai so: la s6 sau dau +

Két qua theo di trén 5 cong thirc bon phén, sau 12 thang, ty 1¢ song & BP1
1a cao nhat 77,78%, va thap nhéat 1a BP2 va BP3, chi 55,56%. Viéc giit lai thuc

bi khi b tri thi nghiém c6 vai tro giit Am cho dat, tuy nhién do mua kho kéo dai

(6 thang), trong khi cdy trong chua ldy duogc nudc tir thung ling va ciing khong

dugc tudi bd sung nude vao mua khod 1a nguyén nhan cha yéu lam ty 1€ song

ctia Thuy ting trén ca 4 cong thirc bon phan va d6i chimg déu thap (< 80%).

Pénh gia sinh trudng cdy tréng trén cac cong thirc thi nghiém theo chi tiéu

duong kinh gbc va chi€u cao cay nhu sau:

Sinh trudng duong kinh cua cdy trong trén cac nghiém thic déu cé ting,

trong d0, cdy trong & cac cong thirc ¢6 bon phan déu cho sinh truong duong

kinh t6t hon cong thirc d6i chimg. Tai thoi diém thang thir 12, sinh truong cua
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cay trén cac nghiém thic dao dong tir 6,76 — 8,53 mm. Két qua phan tich phi
tham s6 Kruskal-Wallis cho thdy, sinh truéng duong kinh gbe & cac cong thic
thi nghiém bon phan 1a khac biét voi P-value < 0,05, trong d6 cong thirc bén
phan BP1 14 cao nhat dudng kinh gbc dat 8,53 mm. Thap nhat 1a cong thirc d6i
ching chi dat 6,76 mm (Phu luc 17).

Tuong tu sinh trudng dudng kinh gdc, chiéu cao cdy déu ting sau 12 thang
theo ddi. Sau 12 thang, chiéu cao ciy trung binh dao dong tir 32,14 — 39,24 cm.
Trong d6, & cong thirc BP1 va BP4 ¢6 sinh truéng chiéu cao cy trung binh cao
hon cac cong thirc con lai. Tuy nhién, su khac biét nay 1a khong dang ké (véi
P-value > 0,05) (Phu luc 17).

Két qua theo ddi chat lugng sinh trudng cy trong trén cac cong thirc thi
nghiém sau 12 thang cho thiy, phan 16n cac ciy trong trén cac cong thirc thi
nghiém déu c6 pham chat tét, cao nhat 1a & cong thirc BP1(90,48%), tiép theo
1a BP4, BP3 va BP2. Thap nhét 1 cong thic ddi chimg, chi 78,57%.

Tir két qua phan tich ty 1 séng, chat luong cdy trong ciing nhu cac chi tiéu
sinh trudng cia cdy cho thiy, cong thirc bon phan BP1 (27 g uré + 175g supe
lan + 25 g kali (Twong duong 12,5 g N+ 12,5 g P+ 12,5 g K) 1a tot nhét, sau
12 thang ty 1& séng 1a 77,78%, cdy khoe manh, 14 xanh tot dat trén 90%, duong
kinh gbc trung binh 13 8,53 mm va chiéu cao trung binh 14 39,24 cm. Tuy nhién,
két qua danh gia chi méi & budce dau, can tiép tuc theo ddi dé co két luan khoa
hoc chinh xac hon.

3.5. P& xuit mjt s6 bién phap bao ton ngudn gen Thiiy ting tai Tay Nguyén

Hién nay, & Viét Nam chi con 159 cé thé Thuy tung tu nhién, phan bo tai 2
quan thé tai x3 Ea Drang, va xa Kréng Niang, tinh Pak Lak. Nam 2011, d4 thanh
1ap Ban quéan 1y Khu bao ton loai-sinh canh Thong nude va tinh trang chit pha,
14n chiém dat rimg da chidm dut, tuy nhién dén nay sé luong ca thé Thiy ting

tu nhién van tiép tuc suy giam. Bén canh d6, danh gia da dang di truyén cua tat
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ca 159 ca thé tu nhién cho thay murc do da dang thap. Dé bao ton va phat trién
ngudn gen quy hiém nay, trong thoi gian tdi can tién hanh mot sé bién phap
béo ton phat trién dudi day:

3.5.1. Ting cwong cong tac bao ton in situ

Tai hai quén thé tu nhién, dinh ky cham séc phat don, chét bo day leo quén

quanh than cay, tao diéu kién thuéan lgi cho cay sinh truong, phat trién.
Er /L

Hinh 3.26. Phat don day leo quin quanh thin cAy Thiy tiung tai Ea
Drang

Bén canh vi¢c bao v¢ nghiém ngat quﬁn thé Thuy tung tu nhién hién co, can
c6 giai phap trong bd sung dé tao thé hé cay duoc tré hoa thay thé lua cay gia
cdi bang cach 1y hom canh dd dugc tré hoa cia cidy me va ghép lai vao ré tho
cdy me dé tao thanh quan thé ciy méi dugc tré hoa (c6 thé ghép 3 - 4 canh ghép
vao ré thd cdy me sau d6 chon léy 1 cay sinh trudng tdt nhat dé lai va loai bo
cac cay khac). Bén canh do, c6 thé lién tuc trong cdy méi c6 ngudn gde tir gidm
hom hoidc ghép trén goc But moc dé tao quan thé da dang vé cip tudi, va tré
héa quan thé ty nhién.

3.5.2. Xay dung cac khu béo ton ex situ va thiic diy trong rirg phén tin

Bén canh cong tac bao ton in situ thi viéc xay dung cac khu bao ton ex situ

cho Thily tiing 1a rat can thiét. Giai phap tdi uru nhat 1a bao ton ex sifu cia toan
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bd 159 cdy me bang cach nhan gidng hom dugc tré hoa hoic ghép trén gbc
ghép But moc. Pé duy tri cdu triic di truyén quan thé, can thiét phai trong mot
s6 luong cdy con dong déu cua cac cdy me. Trong trudng hop khong thé bao
t6n in situ toan bd s6 ca thé nay thi can bao ton s6 luong ca thé nhiéu nhét c6
thé, it nhat 1a 20 ca thé, trong d6 wu tién nhimng ca thé c¢6 khoang cach di truyén
xa nhau. Bén canh do, can theo ddi vat hau dé danh gia kha ndng tai sinh béng
hat khi méi trudng song ctia cic ca thé da thay doi khac biét so v6i quan thé tu
nhién.

Bén canh viéc xdy dung cac quan thé bao ton ex situ tip trung thi mot giai
phap c6 hiéu qua dé bao ton loai cay nay 1 thuc day xa hoi hoa cong tac bao
t6n bang cach nhan giéng va cung cp cay giong voi day du thong tin pha hé
cho ngudi dan, dong thoi hudéng dan ngudi dan k§ thuat trong. Céac ciy va dia
diém trong can duoc dua vao co so dit liéu theo ddi phuc vu cong tac bao ton
va phat trién.

3.5.3. Tiang cwong da dang di truyén loai Thity ting

Trén thé gi6i, Thuy tung c6 phan bd ¢ Lao, Trung Qudc va Viét Nam. Trong
d6, quan thé & Lao duogc cho 13 quan thé ty nhién dep nhét thé gidi va c6 muc
d6 da dang di truyén cao hon cac quan thé khac. O Trung Qudc, Thuy ting da
dugc trong rong rai. Két qua phan tich di truyén ciing cho thay quan thé Thuy
ting & Viét Nam hoan toan twrong dong voi quan thé ¢ Lao va Trung Qudc. Do
d6 c6 thé xdy dung phuong an hop tac dé trao d6i ngudn gen Thily ting cac
quan thé ¢ Lao hodc Trung Quéc dé 1am ting da dang di truyén quan thé bang
cach 14y hat cua cac cay me hodc cdy hom hodc canh ghép tai cac nudc nay dé
tao cdy gidng mdi va trong trong khu vuc phan bd tu nhién cua loai ciing nhu

trong cac khu bao ton ex situ.
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3.5.4. Pay manh gido duc va truyén thong bao ton Thiy ting

DPay manh hoat dong gido duc va truyén théng gitip nang cao nhan thirc va
huy dong su tham gia cua cong dong dong vai tro then chét trong chién luoc
bao ton loai, ddng thoi pho bién cac kién thire, ki thuat dé phat trién ngudn gen
cay Thuay tung tai Ty Nguyén. Mot sé noi dung hoat dong cu thé duoc dé xuat
bao gdm: (1) Tang cudng cung cap kién thirc khoa hoc vé loai Thay ting: Xay
dung bo tai liéu pho thong va chuyén sau vé loai Thay ting, bao gom: Pic
diém phan loai, sinh thai hoc, hi¢n trang quﬁn thé va nguyén nhan dan dén nguy
co tuyét chung trong tu nhién. Cac tai liéu nay s& dugc chuyén tai thong qua
cac hoat dong nhu: T6 chic cac budi tham quan, hoc tip ngoai khoéa tai khu
béao ton, bién soan cac video, poster va sich anh phuc vu gido duc trong truong
hoc va truyén théng cong dong, xdy dung chuyén muc riéng trén cic nén tang
mang x3 hoi, website ctia co quan chirc niang dé phd bién kién thirc. (2) Truyén
thong vé chinh sach va phap luat lién quan dén bao ton loai: Phbi hop véi co
quan kiém 1am, chinh quyén dia phuong dé pho bién cac quy dinh phéap luat
lién quan dén bao vé loai nguy cap nhu Thuy ting (Nghi dinh 06/2019/ND-CP,
Luat Lam nghiép 2017, v.v.), tip trung vao cac ché tai xir phat di v6i hanh vi
chit pha, khai thac trai phép. Cac hoat dong co thé bao gdm san xuat va phat
song cac chuyén muc truyén hinh, phong su, toa dam trén dai phat thanh —
truyén hinh dia phwong; phat to roi, ap phich tai cac diém trudng, tram kiém
lam, UBND xa va noi cong cong; xay dung ndi dung truyén thong sb phat hanh
qua Zalo, Facebook va cac nhém cong dong dan cu. (3) Pho bién k¥ thuat nhan
gidng va trong rimg Thuy tung: T6 chirc cac khoa tap huin, dao tao ngan han
cho can bo 1am nghiép va ngudi dan vé k§ thuat nhan gidng vo tinh ciing nhu
k¥ thuat trong rimg va cham séc Thiy ting. Cac hoat dong co6 thé tién hanh
nhu: huéng dan thyc hanh tai hién trudong vuedn wom va rimg trong thi nghiém;

cung cap tai liéu hudng dan k¥ thut bang hinh anh va video; xy dung mé hinh
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thi diém trong rimg Thuy tung tai cac cong dong ban dia dé nhan rong va lan
toa mo hinh.

Viéc trién khai dong bd cac hoat dong trén khong chi nang cao hiéu biét cua
nguoi dan vé gid trj cta loai Thuy ting ma con gop phan ting cudng gidm sat
cong dong, giam thiéu cac hanh vi vi pham va thuc day vai tro chu dong cua

cong dong trong cong tac bao ton va phat trién bén vimg loai cay quy hiém nay.
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KET LUAN, TON TAI VA KIEN NGHI

1. Két luan

1.1. Thuec trang quén thé Thiy ting tai Tay Nguyén

- S6 luong Thily ting tu nhién tai TAy Nguyén con lai 1a 159 cdy. Tai Ea Drang c6
141 cay, cac ca thé c6 trién vong sinh trudng t6t. Tai Krong Ning c6 18 cdy, cc ca
thé dang trong tinh trang sinh truong kém véi hinh thai than chu yéu 13 trung binh
va xdu (chiém 61,11%).

- Bén canh quan thé ty nhién, tai TAy Nguyén con c¢6 200 cay Thuy ting trong
phan tan. Thay tung sinh trudng tot khi duoc trong & gan ngudén nude hodc
duoc tudi am thudng xuyén, c6 thé dat ting truong dudng kinh tir 2,5 dén 2,8
cm/nam. Thily ting sinh trudng kém hon khi dugc trong & noi khong dugce tudi
am hoic bi ngap thudng xuyén.

- Thuy tiing tréng phan tan tai xd Krong Nang va tai x4 Ea Drang bi sau duc
than Zeuzera multistrigata gdy hai. O khu vuc Krong Nang muc do thiét hai
nang voi ty 18 cay bi hai P% = 94,1% va chi s6 hai trung binh DI =2,18. O khu
vuc Ea Drang muac do thiét hai nhe vdi1 P% = 14,29 % va DI =0, 14.

1.2. Pa dang di truyén quan thé Thiiy ting tw nhién tai Tay Nguyén

- Céc quan thé Thay tung ty nhién ¢ Tay Nguyén c6 muc do da dang di truyén
kha thép.

- Cac chi s6 da dang di truyén ciia hai quan thé Thay tung 1a s6 alen quan sat
duge N, = 1,767; sb alen co y nghia N. = 1,379; h¢ s6 Shannon I = 0,365; hé s6
da dang di truyén H, = 0,233 va phan trim da hinh PPB = 80,81%.

- Khoang cach di truyén giira cac ca thé Thuy tung nghién ctu 1a twong dbi
thap, dao dong tir 0,001 dén 0,023.

- Muc d6 tuong dong di truyén cao 97,0% dong nghia véi su khac biét di
truyén gifta hai quin thé tai Ea Dring va Krong Ning, tinh Pak Lk 1a khong

16m, chimh té ching c6 cung ngudn gbc, xuat x1r.
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- Trinh ty vang gen luc lap rbcL va matK cta quan thé Thuy ting tai Tay
Nguyén c6 mirc do twong dong rat cao voi trinh ty trén ngan hang gen NCBI
cho thiy chiing cung 1a loai Thuy ting tai Lao va Trung Qubc. Do d6, co thé
xdy dung phuong an hop tac trao d6i ngudn gen tir cac nude ndy vé Viét Nam
dé bo sung ngudn gen cho quan thé Thuy ting & Viét Nam.

1.3. Ky thudt nhan giong in vitro Thiiy tiing

- Loai chat khir tring 1a TCCA va thoi gian khir tring 13 20 phat cho ty 16 mau
sach dat cao nhét 82,22% va ty 1¢ mau bat choi 14 46,46%.

- MOi truong WPM + BA 0,5 mg/1 1a phu hop dé nhan nhanh chéi Thiy tung,
v6i b chdi trung binh/ mau 1a 1,31 chdi va chiéu cao chdi dat 3,87 cm.

- Moi truong WPM + NAA 30 ppm la thich hop dé kich thich ra r& Thay ting,
voity 1€ ra ré dat 54,55%.

1.4. Ky thudt nhan giong hom Thiiy ting

- Vao mua kho (thang 3): Str dung hom Thuy ting dai 11 — 12 c¢m, ngdm gdc
hom trong dung dich IBA 1.000 ppm trong 2 gid cho két qua cao nhat véi ty 1é
hom ra r& dat 34,29%, va chét luong bo ré tdt.

- Vao mua mua (thang 9): St dung hdn hop chét diéu hoa sinh truéng IBA
1.000 ppm + IAA 800 ppm cho két qua kha quan véi ty 1& hom ra ré 20%, cao
hon 15 rét so v6i cong thire sir dung IBA 1.000 ppm chi dat 3,3%, va chat lugng
bo 1 tét.

1.5. Ky thudt ghép trén ré thé cdy me

- Sau 22 thang, tai khu vuc Ea Dring, phuong phap ghép mit cho ty 1& song
52,5% cao hon so v6i ghép ap canh 40,0%. Tuy nhién ciy ghép bang phuong
phéap ghép 4p canh trén ré thé cy me tu nhién sinh truéng (Dp = 12,48 mm,
H,, = 83,59 cm) tot hon phuong phap ghép mét (Do= 6,96 mm va Hy, = 39,20

cm).
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1.6. Ky thudt trong va chim séc cay Thiiy ting
- Ddi véi phuong thirc trong dudi tan cdy me, do tan che tot nhat dé trong 1a <
0,5, sau 18 thang, ty 1& song dat 53,57%, duong kinh gbc trung binh cao nhat
dat 8,48 mm va chiéu cao 1a 63,36 cm.
- Ddi voi phuong thic trong thuan loai trén dat tréng, cong thirc bon phan tbt
nhat: 27 g uré + 175g supe lan + 25 g kali, sau 12 thang, ty 1& song dat 77,78%,
duong kinh gbc dat 8,53 mm va chiéu cao 13 39,24 cm.
1.7. Dé xudit mgt s6 bién phdp bdo ton nguon gen Thiiy tung tai Tdy Nguyén
- Tiép tuc bao vé nghiém ngit quan thé Thuay ting ty nhién hién co.
- Tang cudng bao vé moi truong séng cta quan thé Thuy ting tu nhién dé cay
sinh trudng phat trién tot, dong thoi co giai phap quan 1y, cai thién chat luong
moi truong nudce, han ché tinh trang d6 thudc bao vé thue vat Xuéng ho.
- Xay dung cac khu bao ton ex situ tai Pak Lak, Gia lai, Lam Pong, véi sb
luong c4 thé nhiéu nhat c6 thé va uu tién cac cay co khoang cach di truyén xa
nhau. Két hop voi theo ddi vat hau dé danh gia kha nang tai sinh bang hat cua
loai.
- Tang cudng da dang di truyén loai Thuy tung théng qua xay dung phuong an
hop tac trao d6i ngudn gen Thiy ting cac quan thé & Lao hodc Trung Qudc dé
lam ting da dang di truyén quan thé.
- Pay manh gido dyc va truyén thong bao tén Thiy tung
2. Ton tai

Mic du dd c¢6 nhiéu ¢b ging, tuy nhién do han ché vé thoi gian, luan 4n van
con mot s6 ton tai nhu sau:
- Chua hoan thién duoc ché @6 cham soc, huan luyén ciy nhan gibéng in vitro
cho dén khi cay dat tiéu chuan xudt vuon.
- Thoi gian theo ddi cac thi nghiém k¥ thuét trong va chdm séc con ngin nén

két qua moi chi 1a budc dau. Hon nira chua nghién ctiu dugc ché do tudi am
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vao mua kho & Tay Nguyén.
3. Kién nghi

Dé bao ton ngudn gen Thuy tung tai TAy Nguyén mét cach hiru hiéu, chung
t61 c6 mot sd kién nghi nhu sau:
- Quan Iy nghiém ngit hai quan thé Ea Driang va Krong Nang, duy tri s6 lugng
c4 thé hién c6 va bd sung cac thé hé khac tudi (trong tir cdy hom, ghép trén ré
thd, ...) nham tao ra quan thé da dang vé cip tudi, trén co s¢ do6 tré hda quan
thé, nang cao tinh da dang di truyén ciing nhu kha ning tién héa cia loai.
- Nghién ctru di thue mét sé ngudn gen Thuy ting tir cic nudc khac két hop
v6i ngudn gen ban dia dé xay dung cac khu bao ton chuyén chd Thuay ting trén
mot s6 1ap dia thich hop tai TAy Nguyén nham béo ton va cai thién mirc d6 da
dang di truyén loai cay nay.
- Tiép tuc cham soc, bao vé, va theo ddi danh gia tinh hinh sinh trudng cta
cac mo hinh trong tap trung va phan tan Thuy tung d3 xay dung nham phat trién

ngudn gen loai cdy nay tai Ty Nguyén.
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Phu luc 4. Két qua giai trinh tw gen cic miu siu duc thian Thiy tung

Zeuzera multistrigata FPRC151 PP893044
Zeuzera multistrigata FPRC155 PP893046
Zeuzera multistrigata FPRC154 PP893045
Zeuzera multistrigata MF491642

Zeuzera leuconotum KC791485

Zeuzera sp. KX861709

Zeuzera sp. KJ380851

Zeuzera coffeae ON862826

Zeuzera sp. KF492184

Zeuzera sp. JN287266

79

Zeuzera sp. KXB61125

4{ Zeuzeranr. coffeae KP233793

Zeuzera pyrina MW306040
Zeuzera lineata AB935217

95

99 [ Neurozerra conferta FPRC38
82 Zeuzera conferta OL587937

Euzera aeglospila HQ952094
Zeuzera caudata AB935221

Zeuzera sp. PP409487

4|7—Zeuzera indica JN287264
2, Zeuzera sp. KF492183

Zeuzera borneana AB935218

0.02

Brevicyftara cyclospifa HQ951839



X

Phu luc 5. Danh sich miu Thiiy tung phan tich da dang di truyén

STT Ky hiéu Pia diém thu miu STT Ky hiéu Dia diém thu miu
1 El Ea Drang 35 E37 Ea Drang
2 E2 Ea Drang 36 E38 Ea Dring
3 E3 Ea Drang 37 E39 Ea Drang
4 E4 Ea Drang 38 E40 Ea Dring
5 E5 Ea Drang 39 E41 Ea Driang
6 E6 Ea Drang 40 E42 Ea Drang
7 E7 Ea Drang 41 E43 Ea Drang
8 ES8 Ea Drang 42 E44 Ea Drang
9 E10 Ea Drang 43 E45 Ea Dring
10 Ell Ea Drang 44 E46 Ea Drang
11 E12 Ea Drang 45 E47 Ea Drang
12 E13 Ea Drang 46 E48 Ea Dring
13 El4 Ea Drang 47 E49 Ea Drang
14 E15 Ea Drang 48 E50 Ea Driang
15 El6 Ea Drang 49 E51 Ea Drang
16 E17 Ea Drang 50 E52 Ea Dring
17 E18 Ea Drang 51 E53 Ea Dring
18 E19 Ea Drang 52 E54 Ea Drang
19 E20 Ea Drang 53 E56 Ea Dring

20 E21 Ea Drang 54 E57 Ea Drang
21 E22 Ea Drang 55 Es8 Ea Dring
22 E23 Ea Drang 56 E60 Ea Drang
23 E24 Ea Drang 57 Eé61 Ea Dring
24 E25 Ea Drang 58 E62 Ea Drang
25 E26 Ea Drang 59 E63 Ea Dring
26 E27 Ea Drang 60 E64 Ea Drang
27 E28 Ea Drang 61 E65 Ea Driang
28 E29 Ea Drang 62 E66 Ea Drang
29 E30 Ea Drang 63 E67 Ea Drang
30 E32 Ea Drang 64 E68 Ea Dring
31 E33 Ea Drang 65 E69 Ea Drang
32 E34 Ea Drang 66 E70 Ea Dring
33 E35 Ea Drang 67 E71 Ea Drang
34 E36 Ea Drang 68 E72 Ea Dring




STT Ky hiéu Pia diém thu miu STT Ky hiéu Dia diém thu miu
69 E73 Ea Drang 105 El11 Ea Drang
70 E74 Ea Drang 106 El112 Ea Drang
71 E75 Ea Drang 107 E113 Ea Drang
72 E76.1 Ea Drang 108 El114 Ea Drang
73 E76.2 Ea Drang 109 E115 Ea Dring
74 E77 Ea Drang 110 El16 Ea Drang
75 E78 Ea Drang 111 E117 Ea Dring
76 E79 Ea Drang 112 E118 Ea Dring
77 E80 Ea Drang 113 E119 Ea Dring
78 E81 Ea Drang 114 E120 Ea Drang
79 E83 Ea Drang 115 El121 Ea Drang
80 E84 Ea Drang 116 E122 Ea Drang
81 E85 Ea Drang 117 E123 Ea Drang
82 E86 Ea Drang 118 E124 Ea Drang
83 E87 Ea Drang 119 E125 Ea Drang
84 ES88 Ea Drang 120 E126 Ea Drang
85 E89 Ea Drang 121 E129 Ea Drang
86 E91 Ea Drang 122 E130 Ea Drang
87 E92 Ea Drang 123 E131 Ea Drang
88 E93 Ea Drang 124 E132 Ea Drang
89 E%4 Ea Drang 125 E133 Ea Drang
90 E95 Ea Drang 126 E134 Ea Drang
91 E96 Ea Drang 127 E135 Ea Drang
92 E97 Ea Drang 128 E136 Ea Drang
93 E98 Ea Drang 129 E137 Ea Dring
94 E99 Ea Drang 130 E138 Ea Dring
95 E100 Ea Drang 131 E139 Ea Drang
96 E101 Ea Drang 132 E140 Ea Drang
97 E102 Ea Drang 133 El41 Ea Drang
98 E104 Ea Drang 134 E142 Ea Drang
99 E105 Ea Drang 135 E143 Ea Drang
100 E106 Ea Drang 136 El144 Ea Drang
101 E107 Ea Drang 137 E145 Ea Drang
102 E108 Ea Drang 138 E146 Ea Drang
103 E109 Ea Drang 139 E147 Ea Drang

104 E110 Ea Drang 140 SP1-118 Ea Drang




xi

STT Ky hiéu Pia diém thu miu STT Ky hiéu Dia diém thu miu
141 SP4-C130 Ea Drang 153 T9 Kréng Nang
142 EBMO07 Ea Drang 154 T10 Krong Nang
143 EBMO01 Ea Drang 155 T11 Krong Nang
144 EBMO02 Ea Drang 156 T12 Kréng Nang
145 Tl Krong Nang 157 T13 Krong Nang
146 T2 Krong Nang 158 T14 Krong Nang
147 T3 Krong Nang 159 T15 Krong Nang
147 T4 Krong Nang 160 T16 Krong Nang
149 T5 Krong Nang 161 T17 Krong Nang
150 T6 Krong Nang 162 T127 Kréng Nang
151 T7 Krong Nang 163 T57 - BM Krong Nang
152 T8 Krong Nang

Phu luc 6. Két qua khuéch dai viing gen luc lap

Vung gen rbclL, kich thudc khoang 900 bp  Vung MatK c6 kich thude khoang 750 bp
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Phu luc 7. Phén tich phwong sai phan tir ciia mau Thiy tung

Input as Binary Distance Matrix for Calculation of PhiPT

Data
Data Sheet 163
No. Samples 163
No. Pops 2
No. Regions 1
No. Permutations 999
No. PW Pop Permutations 999

Percentages of Molecular Variance _ among pops
6%

NO 33.571

SSTOT 947.497

Pop Ea Drang Krong Nang

n 144 19

SSWP 841.181 88.526
Summary AMOVA Table

Source df SS MS
Among Pops 1 17.790 17.790
Within Pops 161 929.707 5.775
Total 162 947.497

Stat Value P(rand >= data)
PhiPT 0.058 0.003

PhiPT max 0.747

Phi'PT 0.078

Probability, P(rand >= data), for PhiPT is based on standard permutation across the full data set.

PhiPT = AP/ (WP + AP) = AP/ TOT
Key: AP = Est. Var. Among Pops, WP = Est. Var. Within Pops

Est. Var.

0.358
5.775
6.132

%
6%
94%
100%
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Phu luc 8. Phén tich céc chi s6 da dang di truyén quén thé

Band Frequencies, Allele Frequencies and Estimated Diversity by Pop for Binary (Haploid)

Data
Data
Data Sheet 163
No. Loci 45
No. Samples 163
No. Pops. 2

Band Frequency, Allele Frequency (p & q), Samples Size, No. Alleles, No. Effective Alleles,
Information Index, Diversity and Unbiased Diversity

Mean and SE over Loci for each Pop

Pop N Na Ne I h uh

Ea Drang Mean 144.000  2.000 1.417 0.409 0.260 0.261
SE 0.000 0.000 0.049 0.030 0.023 0.023

Krong Nang Mean 19.000 1.533 1.341 0.321 0.207 0.219
SE 0.000 0.117 0.053 0.039 0.028 0.029

Grand Mean and SE over Loci and Pops

N Na Ne | h uh

Total Mean 81.500 1.767 1.379 0.365 0.233 0.240

SE 6.625 0.063 0.036 0.025 0.018 0.019
Percentage of Polymorphic Loci
Population %P
Ea Drang 100.00%
Krong Nang 71.11%

80.805

Mean 85.56%
SE 14.44%

Na = No. of Different Alleles

Ne = No. of Effective Alleles =1/ (p"2 + q2)

I = Shannon's Information Index = -1* (p * Ln (p) + q * Ln(q))
h = Diversity = 1 - (p”2 + q”2)

uh = Unbiased Diversity = (N / (N-1)) * h

Where for Haploid Binary data, p = Band Freq. and q =1 - p.



Xiv

Band Patterns for Binary (Haploid) Data

Data Sheet Data 163

No. Loci 45
No. Samples 163
No. Pops. 2

Total Band Patterns for Binary (Haploid) Data by Populations

Population Ea Drang Krong Nang

No. Bands 45 37
No. Bands Freq. >= 5% 37 37
No. Private Bands 8 0
No. LComm Bands (<=25%) 0 0
No. LComm Bands (<=50%) 0 0
Mean h 0.260 0.207
SE of Mean h 0.023 0.028
Mean uh 0.261 0.219
SE of Mean uh 0.023 0.029

No. Bands = No. of Different Bands
No. Bands Freq. >= 5% = No. of Different Bands with a Frequency >= 5%
No. Private Bands = No. of Bands Unique to a Single Population

No. LComm Bands (<=25%) = No. of Locally Common Bands (Freq. >= 5%) Found in 25%

or Fewer Populations

No. LComm Bands (<=50%) = No. of Locally Common Bands (Freq. >= 5%) Found in 50%

or Fewer Populations

h = Diversity =1 - (p”2 + q"2)

uh = Unbiased Diversity = (N / (N-1)) * h

Where for Haploid Binary data, p = Band Freq. and q =1 - p.
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Phu luc 9. Nghién ctru anh hwéng ciia loai chat khir triung va thoi gian khir
tring ciia miu ciy.

9.1. Két qué phén tich ANOVA vé ty 1¢ miu sach theo tirng nhin t6 loai chit khir tring va thoi
ian khir trung

Source Sum of Squares _ |Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:Loai chat khu trung 0.297778 3 0.0992593 36.37 0.0000
B:Thoi gian khu trung 0.145185 1 0.145185 53.20 0.0000
RESIDUAL 0.0518519 19 10.00272904

TOTAL (CORRECTED) 0.494815 23

Két qua xép loai vé ty 1¢ miu sach theo loai chit khir tring
Method: 95.0 percent Duncan

Loai chat khu trung Count |LS Mean LS Sigma Homogeneous Groups
HgCl2 0,1% 6 0.455556 [0.021327 (X

Javen 6 0.555556 [0.021327 X

HgCI2 0,15% 6 0.711111 [0.021327 X

TCCA 6 0.722222 |0.021327 X

Két qua xép loai vé ty 1¢ miu sach theo thoi gian khir tring
Method: 95.0 percent Duncan

Thoi gian khu trung Count [LS Mean LS Sigma Homogeneous Groups
15 12 0.533333 [0.0150805 |X

20 12 0.688889 [0.0150805 X

9.2. Két qua phan tich ANOVA vé ty 1& miu sach theo hdn hop 2 nhén t6 loai chét khir tring
va thoi gian khir trung

Source Sum of Squares  |Df |Mean Square | F-Ratio P-Value
Between groups  |0.468148 7 0.0668783 40.13 0.0000
Within groups 0.0266667 16 10.00166667

Total (Corr.) 0.494815 23

Két qua xép loai vé ty 1¢ miu sach theo hon hgp 2 nhin tb loai chit khir tring va thoi gian khir

trung

Method: 95.0 percent Duncan

Hon hop Count |Mean Homogeneous Groups
CT3 3 0.355556 (X

CT5 3 0.533333 X
CT4 3 0.555556 XX
CT6 3 0.577778 XX
CT7 3 0.622222 X
CT1 3 0.622222 X
CT8 3 0.8 X
CT2 3 0.822222 X

9.3. Két qua phén tich ANOVA vé Ty 1é miu bat chdi theo ting nhén t6 loai chit khir tring
va thoi gian khir trung

Source Sum of Squares __ |Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:Loai chat khu trung 0.276111 3 0.092037 22.98 0.0000
B:Thoi gian khu trung 0.135 1 0.135 33.70 0.0000
RESIDUAL 0.0761111 19 10.00400585

TOTAL (CORRECTED) 0.487222 23




Xvi

Két qua xép loai vé Ty 1& mAu bat chdi theo théi gian khir trung
Method: 95.0 percent Duncan

Thoi gian khu trung Count [LS Mean LS Sigma Homogeneous Groups
15 12 0.283333 [0.0182708 |X
20 12 0.433333 [0.0182708 X

Két qua xép loai vé Ty 1& miu bat chdi theo loai chat khir tring
Method: 95.0 percent Duncan

Loai chat khu trung Count |LS Mean LS Sigma Homogeneous Groups
HgCl2 0,15% 6 0.177778 [0.0258388 |X

HgCl2 0,1% 6 0.377778 [0.0258388 X

TCCA 6 0.433333 [0.0258388 X

Javen 6 0.444444 [0.0258388 X

9.4. Két qua phan tich ANOVA vé T¥ 1¢ mau bat chdi theo hén hop 2 nhén t6 loai chit khir

trung va thoi gian khir trung

Source Sum of Squares __ |Df |Mean Square | F-Ratio P-Value
Between groups  |0.448704 7 0.0641005 26.63 0.0000
Within groups 0.0385185 16 10.00240741

Total (Corr.) 0.487222 23

Két qua xép loai vé Ty 1é miu bat chdi theo hdn hgp 2 nhén t6 loai chit khir trang va thoi gian

khir trung

Method: 95.0 percent Duncan

Hon hop Count |Mean Homogeneous Groups
CT7 3 0.0888889 |X

CT3 3 0.244444 X
CT8 3 0.266667 X
CT1 3 0.4 X
CT5 3 0.4 X
CT2 3 0.466667 XX
CT6 3 0.488889 XX
CT4 3 0.511111 X
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Phu luc 10. Nghién citu anh hwéng ciia ndng do chat diéu hoa sinh truwéng

dén qua trinh nhan nhanh choi.

10.1. Két qua phén tich ANOVA vé chiéu cao chdi theo nong d9 chit didu hoa sinh truén

Cong Count |Average |Standard deviation |Coeff. of variation |Standard error |Minimum Maximum |Range

thuc

CT1 3 3.78199 |0.129784 3.43161% 0.0749305 3.70417 3.93182 0.227652
CT2 3 3.86586 |0.162677 4.20804% 0.0939215 3.75417 4.0525 0.298333
CT3 3 3.69331 |0.124196 3.36274% 0.0717048 3.55909 3.80417 0.245076
CT4 3 4.50568 |0.534054 11.8529% 0.308336 3.95455 5.02083 1.06629
Total 12 3.96171 0.417371 10.5351% 0.120485 3.55909 5.02083 1.46174
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value

MAIN EFFECTS

A:Cong thuc 1.22829 3 0.40943 4.76 0.0345

RESIDUAL 0.687892 8 0.0859865

TOTAL (CORRECTED) 1.91618 11
Két qua xép loai vé chiéu cao chdi theo nong d chit diéu hoa sinh truwdng
Method: 95.0 percent Duncan

Cong thuc |Count |LS Mean LS Sigma Homogeneous Groups

CT3 3 3.69331 0.169299 (X

CT1 3 3.78199 0.169299 (X

CT2 3 3.86586 0.169299 (X

CT4 3 4.50568 0.169299 X
10.2. Két qua phan tich ANOVA vé s6 choi theo ndng dd chit diéu hoa sinh truwéng

Cong |Count |Average |Standard deviation |Coeff. of variation Standard error |Minimum Maximum  |Range
thuc

CT1 3 1.14141 0.0941144 8.24542% 0.054337 1.08333 1.25 0.166667
CT2 |3 1.31313 {0.0349909 2.66469% 0.020202 1.27273 1.33333 0.0606061
C13 |3 1.17172 |0.0837912 7.15115% 0.0483769 1.08333 1.25 0.166667
CT4 |3 1.16667 [0.166667 14.2857% 0.096225 1.0 1.33333 0.333333
Total |12 1.19823 [0.114475 9.55366% 0.0330461 1.0 1.33333 0.333333
Source Sum of Squares __|Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:Cong thuc 0.0543886 3 0.0181295 1.62 0.2609
RESIDUAL 0.0897612 8 0.0112202
TOTAL (CORRECTED) 0.14415 11
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Phu luc 11. Nghién ctru 4nh hwéng ciia chat diéu hoa sinh trwéng 1én kha

niing hinh thanh ré cay Thiy Tung

11.1. Két quéa phan tich ANOVA vé ty 1é ra ré

Source Sum of Squares  |Df |Mean Square |F-Ratio P-Value
MAIN EFFECTS

A:MOI TRUONG 0.214087 3 0.0713623 13.78 0.0042
B:LAN LAP 0.00488789 2 0.00244395 0.47 0.6452
RESIDUAL 0.0310778 6 0.00517964

TOTAL (CORRECTED) 0.250053 11

Két qua xép loai vé ty 18 ra ré

Method: 95.0 percent Duncan

Cong thuc |Count |LS Mean LS Sigma Homogeneous Groups

MT4 3 0.227273 0.0415517 X

MT1 3 0.229798 |0.0415517 |X

MT2 3 0.257576 |0.0415517 |X

MT3 3 0.545455 |0.0415517 X

11.2. Két qua phén tich vé s6 ré trung binh

Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error [Minimum___ |Maximum __|Range
MTI |8 1.5 0.755929 50.3953% 0.267261 1.0 3.0 2.0
MT2 |9 1.66667  10.866025 51.9615% 0.288675 1.0 3.0 2.0
MT3 |19 2.84211  1.30227 45.8206% 0.298761 1.0 5.0 4.0
MT4 |8 2.5 1.19523 47.8091% 0.422577 1.0 4.0 3.0
Total |44 2.29545  11.23099 53.6271% 0.185578 1.0 5.0 4.0

Két qua xép loai theo Kruskal-Wallis Test vé s6 ré trung binh
Kruskal-Wallis Test

Sample Size  |Average Rank
MT1 |8 14.5
MT2 |9 16.2778
MT3 |19 27.8158
MT4 |8 24.875

Test statistic = 9.44007 P-Value = 0.0239767

11.3. Két qua phan tich vé chiéu dai ré
Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error [Minimum | Maximum __|Range
MTI |8 1.01625 10.589405 57.998% 0.208386 0.35 2.0 1.65
MT2 |9 1.30556  10.639553 48.987% 0.213184 0.45 2.3 1.85
MT3 |19 1.855 0.638144 34.4013% 0.1464 0.9 3.5 2.6
MT4 |8 1.495 0.387409 25.9136% 0.13697 1.0 2.15 1.15
Total (44 1.52466  10.65884 43.2123% 0.0993239 0.35 3.5 3.15

Két qua xép loai theo Kruskal-Wallis Test vé chiéu dai ré
Kruskal-Wallis Test

Sample Size | Average Rank
MTI1 (8 12.6875
MT2 (9 18.5
MT3  [19 28.9737
MT4 (8 21.4375

Test statistic = 10.4511 P-Value = 0.0150955



Keét qua phan tich vé chi so ra ré
Summary Statistics

XiX

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum _ |Maximum __ |Range
MTI |8 1.54875  11.23699 79.8705% 0.437344 0.5 3.99 3.49
MT2 |9 2.11111  11.40485 66.5457% 0.468284 0.5 4.5 4.0
MT3 |19 5.03211 2.45702 48.8268% 0.563678 1.0 11.0 10.0
MT4 |8 3.72625  [2.09561 56.239% 0.740909 1.5 7.8 6.3
Total (44 3.56386  12.45213 68.8052% 0.369672 0.5 11.0 10.5

Két qua xép loai theo Kruskal-Wallis Test vé chi s6 ra ré

Kruskal-Wallis Test

Sample Size | Average Rank
MTI1 (8 10.625
MT2 9 15.3889
MT3  [19 30.0789
MT4 (8 24.375

Test statistic = 16.4079 P-Value = 0.000935231
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Phu luc 12. Nghién ciru Anh huéng ciia nong do IBA va thoi gian xir Iy hom
dén kha ning ra ré ciia hom Thity ting

12.1. Két qua phan tich ANOVA vé ty 1¢ sdng ciia hom theo tirng nhén t6 nong d9 IBA va thoi
ian xi ly hom

Source Sum of Squares |Df [Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:NONG DO IBA 8731.07 2 4365.53 24.08 0.0000
B:THOI GIAN 10062.6 2 5031.29 27.75 0.0000
C:LAN LAP 943311 2 47.1655 0.26 0.7735
RESIDUAL 3626.3 20 [181.315

TOTAL (CORRECTED) 225143 26

Két qua xép loai vé ty 1¢ sdng ciia hom theo nhin t6 thoi gian xir Iy hom
Method: 95.0 percent Duncan

THOI GIAN Count |LS Mean |LS Sigma |Homogeneous
Groups

T3 9 33.9683 4.48844 X

T2 9 46.3492 4.48844 X

T1 9 79.6825 4.48844 X

Két qua xép loai vé ty 1é song ciia hom theo nhan to ndng do IBA
Method: 95.0 percent Duncan

NONG DO IBA |Count |LS Mean |LS Sigma |Homogeneous
Groups

13 9 37.1429 4.48844 X

12 9 44.4444 4.48844 X

11 9 78.4127 4.48844 X

12.2. Két qua phan tich ANOVA v& ty 1& ra ré ciia hom theo tirng nhin t6 ndng do IBA va thoi
ian xir ly hom

Source Sum of Squares __ |Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:LAN LAP 131.217 2 65.6085 0.31 0.7374
B:NONG DO IBA 385.185 2 192.593 0.91 0.4193
C:THOI GIAN 809.675 2 404.837 1.91 0.1743
RESIDUAL 4241.87 20 [212.094

TOTAL (CORRECTED) 5567.95 26




XX1

12.3. Két qua phan tich ANOVA vé ty 1¢ séng ciia hom theo hdn hop 2 nhén t6 nong d IBA va
thoi gian xir Iy hom

Source Sum of Squares __|Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:LAN LAP 943311 2 47.1655 0.70 0.5105
B:HON HOP 21344.2 8 2668.03 39.68 0.0000
RESIDUAL 1075.74 16 [67.2336

TOTAL (CORRECTED) 225143 26

Két qua xép loai vé ty 1¢ song ciia hom theo hdn hop 2 nhén t6 ndng dd IBA va thoi gian xir ly
hom
Method: 95.0 percent Duncan

HON HOP Count  |LS Mean |LS Sigma | Homogeneous Groups
13T3 3 11.4286  14.73405 X

12T3 3 23.8095 14.73405 XX

1372 3 26.6667 |4.73405 X

1272 3 29.5238 |4.73405 X

11T3 3 66.6667  14.73405 X

13T1 3 73.3333  14.73405 XX

12T1 3 80.0 4.73405 XX

11T2 3 82.8571 [4.73405 X

11T1 3 85.7143 [4.73405 X

12.4. Két qua ANOVA vé ty 1¢ ra ré ciia hom theo hdn hop 2 nhin t6 ndng do IBA va thoi gian

xir ly hom
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A:LAN LAP 131.217 2 65.6085 0.81 0.4619
B:HON HOP 4142.1 8 517.763 6.40 0.0008
RESIDUAL 1294.63 16 [80.9146
TOTAL (CORRECTED) 5567.95 26

Két qua xép loai vé ty 1¢ ra ré ciia hom theo hdn hop 2 nhan té nong do IBA va thoi gian xir ly

hom

Method: 95.0 percent Duncan

HON HOP_|Count LS Mean |LS Sigma | Homogeneous Groups
12T3 3 0.952381 [5.19341 [X
13T3 3 1.90476  15.19341 (X
12T2 3 4.7619 5.19341 |X
13T2 3 6.66667 5.19341 XX
11Tl 3 6.66667 15.19341 [XX
11T3 3 22.8571 |5.19341 XX
13Tl 3 24.7619  |5.19341 X
11T2 3 30.4762 [5.19341 X
12T1 3 34.2857 [5.19341 X
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Phu luc 13. Nghién ciru anh hwéng ciia nong do IBA va kich thuéc hom
dén két qua giAm hom Thiiy tung

13.1. Két qua phan tich ANOVA vé ty 1é song ciia hom theo tirng nhin t6 ndng dd IBA va kich
thudc hom

Source Sum of Squares Df |Mean Square | F-Ratio | P-Value
MAIN EFFECTS

A:NONG DO IBA 2246.3 2 1123.15 13.90 0.0002
B:KICH THUOC 8475.46 2 4237.73 52.46 0.0000
C:LAN LAP 6.01852 2 3.00926 0.04 0.9635
RESIDUAL 1615.74 20 [80.787

TOTAL (CORRECTED) 12343.5 26

All F-ratios are based on the residual mean square error.

Két qua xép loai vé ty 1é song ciia hom theo nhan to ndng do IBA
Method: 95.0 percent Duncan
NONG DO IBA Count  |LS Mean |LS Sigma | Homogeneous Groups

3 9 37.5 2.99605 X
2 9 53.0556 2.99605 X
1 9 59.1667 2.99605 X

Két qua xép loai vé ty 1¢ sbng ciia hom theo nhén t6 kich thuéc hom
Method: 95.0 percent Duncan
KICH THUOC Count  |LS Mean |LS Sigma | Homogeneous Groups

3 9 25.0 2.99605 X
2 9 60.0 2.99605 X
1 9 64.7222 2.99605 X

13.2. Két qua phan tich ANOVA vé ty I¢ ra ré ciia hom theo tirng nhan t6 nong do IBA va kich
thuéc hom

Source Sum _of Squares Df Mean Square F-Ratio P-Value
MAIN EFFECTS

A:NONG DO IBA 1106.02 2 553.009 26.87 0.0000
B:KICH THUOC 207.407 2 103.704 5.04 0.0169
C:LAN LAP 7.40741 2 3.7037 0.18 0.8366
RESIDUAL 411.574 20 20.5787

TOTAL (CORRECTED) 173241 26

All F-ratios are based on the residual mean square error.

Két qua xép loai vé ty 1¢ ra ré ciia hom theo nhin t6 nong do IBA
Method: 95.0 percent Duncan
NONG DO IBA Count _|LS Mean _|LS Sigma | Homogeneous Groups

3 9 1.38889 1.51213 X
2 9 3.33333 1.51213 X
1 9 15.8333 1.51213 X

Két qua xép loai vé ty 1é ra ré ciia hom theo nhin t6 kich thwéc hom
Method: 95.0 percent Duncan
KICH THUOC Count  |LS Mean |LS Sigma | Homogeneous Groups
1 9 3.88889 1.51213 X

3 9 6.11111 1.51213 XX

2 9 10.5556 1.51213 X
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13.3. Két qua phan tich ANOVA vé t 1¢ séng ciia hom theo hdn hop 2 nhén t6 nong d IBA va
kich thuéc hom

Source Sum of Squares __ |Df |Mean Square _|F-Ratio _|P-Value
MAIN EFFECTS

A:CONG THUC 11264.4 8 1408.04 20.99 0.0000
B:LAN LAP 6.01852 2 3.00926 0.04 0.9562
RESIDUAL 1073.15 16 167.0718

TOTAL (CORRECTED) 12343.5 26

Két qua xép loai vé ty 18 séng ctia hom theo hén hop 2 nhén t6 ndng d IBA va kich thwéc hom
Method: 95.0 percent Duncan

CONG THUC |Count _ |LS Mean _ |Homogeneous Groups
13K3 3 10.0 X

11K3 3 30.8333 X

12K3 3 34.1667 XX

13K2 3 46.6667 XX

13K1 3 55.8333 XX

12K1 3 59.1667 XX

12K2 3 65.8333 XX

11K2 3 67.5 XX

11K1 3 79.1667 X

13.4. Két qua phén tich ANOVA vé ty 1é ra ré ciia hom theo hén hop 2 nhén t6 nong do IBA
va Kkich thuéc hom

Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS

A:CONG THUC 1636.57 8 204.572 37.02 0.0000
B:LAN LAP 7.40741 2 3.7037 0.67 0.5254
RESIDUAL 88.4259 16 15.52662

TOTAL (CORRECTED) 1732.41 26

Két qua xép loai vé t§ 18 ra ré ciia hom theo hdn hop 2 nhén t ndng do IBA va kich thwéc hom
Method: 95.0 percent Duncan

CONG THUC [Count  [LS Mean _ |Homogeneous Groups
13K1 3 0.0 X

12K 1 3 0.0 X

13K3 3 1.66667 X

13K2 3 2.5 XX

12K2 3 3.33333 XX

12K3 3 6.66667 XX

11K3 3 10.0 XX

11K 1 3 11.6667 X

11K2 3 25.8333 X
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13.5. Két qua phén tich vé s6 ré ciia hom theo hdn hop 2 nhén té nong do IBA va kich thwéc hom
Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum __ |Maximum __ |Range
1K1 |14 1.5 0.650444 43.3629% 0.173838 1.0 3.0 2.0
11K2 |27 2.66667  |1.54422 57.9082% 0.297185 1.0 6.0 5.0
I11K3 |16 4.375 3.00832 68.7616% 0.75208 1.0 10.0 9.0
12K1 |1 0.0 0.0 0.0 0.0
12K2 |4 1.0 0.0 0.0% 0.0 1.0 1.0 0.0
12K3 |8 2.25 2.37547 105.576% 0.839855 1.0 8.0 7.0
I3K1 |1 0.0 0.0 0.0 0.0
I3K2 |3 1.33333  10.57735 43.3013% 0.333333 1.0 2.0 1.0
I3K3 |2 1.0 0.0 0.0% 0.0 1.0 1.0 0.0
Total |76 2.51316  |2.14472 85.3397% 0.246016 0.0 10.0 10.0

Két qua xép loai theo Kruskal-Wallis Test vé s6 ré ciia hom theo hdn hop 2 nhan t6 ndng do
IBA va kich thwéc hom
Kruskal-Wallis Test

Sample Size | Average Rank
1K1 |14 29.4643
11K2 |27 44.2593
11K3 |16 53.5
2K1 |1 1.5
12K2 |4 18.0
12K3 |8 34.125
I3K1 |1 1.5
I3K2 |3 26.1667
I3K3 |2 18.0

Test statistic = 25.7405 P-Value=0.00116323

13.6. Két qua phan tich vé chiéu dai ré ciia hom theo hdn hop 2 nhan t6 ndng do IBA va kich
thuéc hom
Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum __ |Maximum __ |Range
I11IK1 |14 2.55714  12.42763 94.9354% 0.648812 1.0 9.0 8.0
11K2 27 13.5926  120.313 149.441% 3.90923 1.0 80.0 79.0
I11K3 |16 12.5938 110.7412 85.2901% 2.68531 1.0 31.0 30.0
12K1 |1 0.0 0.0 0.0 0.0
12K2 |4 1.375 0.478714 34.8155% 0.239357 1.0 2.0 1.0
12K3 |8 1.9625 1.40808 71.7491% 0.49783 1.0 5.0 4.0
I3K1 |1 0.0 0.0 0.0 0.0
I3K2 |3 5.73333  |5.40494 94.2721% 3.12054 0.2 11.0 10.8
I3K3 |2 2.5 0.707107 28.2843% 0.5 2.0 3.0 1.0
Total |76 8.52237 [14.0741 165.143% 1.61441 0.0 80.0 80.0

Két qua xép loai theo Kruskal-Wallis Test vé chiéu dai ré ciia hom theo hén hop 2 nhan to n?)ng
d IBA va kich thwéc hom
Kruskal-Wallis Test

Sample Size | Average Rank
1K1 |14 27.1071
11K2 |27 45.6296
11K3 |16 53.125
12K1 |1 1.5
12K2 |4 18.375
12K3 |8 24.0625
I3K1 |1 1.5
I3K2 |3 39.6667
I3K3 |2 38.25

Test statistic = 26.1058 P-Value =0.00100738
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13.7. Két qua phan tich vé chi s6 ra ré ciia hom theo hdn hop 2 nhén t6 nong d9 IBA va kich
thudc hom
Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation _ |Standard error |Minimum | Maximum _|Range
1K1 (14 4.29286  |5.02386 117.028% 1.34268 1.0 18.0 17.0
11K2 (27 51.1296  [96.6924 189.112% 18.6085 1.0 400.0 399.0
11K3  [16 65.9375  [72.5695 110.058% 18.1424 1.0 217.0 216.0
2K1 |1 0.0 0.0 0.0 0.0
12K2 |4 1.375 0.478714 34.8155% 0.239357 1.0 2.0 1.0
12K3 |8 4.4 5.0506 114.786% 1.78566 1.0 16.0 15.0
I3K1 |1 0.0 0.0 0.0 0.0
I3K2 |3 9.4 11.2907 120.114% 6.51869 0.2 22.0 21.8
I3K3 |2 2.5 0.707107 28.2843% 0.5 2.0 3.0 1.0
Total (76 33.8092  [70.8817 209.652% 8.13069 0.0 400.0 400.0

Két qua xép loai theo Kruskal-Wallis Test vé chi s6 ra ré ciia hom theo hdn hop 2 nhén t6 nong
do IBA va kich thuwéc hom
Kruskal-Wallis Test

Sample Size | Average Rank
1K1 |14 27.0357
11K2 |27 45.6667
11K3 [16 54.6563
12K1 |1 1.5
12K2 |4 14.5
12K3 (8 27.5
I3K1 |1 1.5
I3K2 |3 34.5
I3K3 2 27.75

Test statistic = 28.1584 P-Value = 0.000445056
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Phu luc 14. Nghién ciru anh hwéng ciia hn hop chat diéu hoa sinh truwéng
dén kha ning ra ré ciia hom Thily ting

Nhom 1
14.1.1. Két qua phin tich ANOVA vé t 1¢ sdng ciia hom theo hdn hop chit diéu hoa sinh trudng
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A:CONG THUC 0.216049 5 [0.0432099 3.74 0.0360
B:LAN LAP 0.0319753 2 10.0159877 1.39 0.2945
RESIDUAL 0.115432 10 [0.0115432
TOTAL (CORRECTED)  [0.363457 17

CONG THUC [Count  |LS Mean Homogeneous Groups
DC 3 0277778  [X

CT5 3 0.466667 | XX

CT4 3 0477778  |XX

CT3 3 0.533333 X

CTl1 3 0.588889 X

CT2 3 0.611111 X

14.1.2. Két qua phan tich ANOVA vé ty 1¢ ra ré ciia hom theo hon hop chit diéu hoa sinh

Két qua xép loai vé ty 1¢ sng ciia hom theo hdn hop chit diéu hoa sinh truwéng
Method: 95.0 percent Duncan

trudéng
Source Sum of Squares Df  |Mean Square F-Ratio  |P-Value
MAIN EFFECTS
A:CONG THUC 0.102778 5 0.0205556 1.82 0.1966
B:LAN LAP 0.00703704 2 0.00351852 0.31 0.7392
RESIDUAL 0.112963 10 ]0.0112963
TOTAL (CORRECTED) 0.222778 17

14.1.3. Két qua phan tich vé s6 ré ciia hom theo hén hgp chit diéu hoa sinh truéng

Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum _ |Maximum __ |Range
CTl1 6 1.83333  ]1.60208 87.3863% 0.654047 1.0 5.0 4.0
CT2 21 2.85714  11.68184 58.8643% 0.367007 1.0 6.0 5.0
CT3 18 1.5 0.514496 34.2997% 0.121268 1.0 2.0 1.0
CT4 15 1.2 0.414039 34.5033% 0.106904 1.0 2.0 1.0
CT5 6 1.0 0.0 0.0% 0.0 1.0 1.0 0.0
DC 3 1.0 0.0 0.0% 0.0 1.0 1.0 0.0
Total |69 1.81159 ]1.28653 71.0164% 0.15488 1.0 6.0 5.0

Két qua xép loai theo Kruskal-Wallis Test vé 56 ré ciia hom theo hén hop chit diéu hoa sinh

trudéng
Kruskal-Wallis Test
Sample Size | Average Rank
CT1 |6 32.75
CT2 |21 48.6429
CT3 |18 34.5
CT4 |15 26.1
CT5 |6 20.5
DC 3 20.5

Test statistic = 22.0324 P-Value = 0.000516236
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14.1.4. Két qua phan tich vé chiéu dai ré ciia hom theo hdn hop chét diéu hoa sinh truéng
Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation _ |Standard error |Minimum | Maximum _|Range
CT1 6 7.45 421319 56.5529% 1.72003 3.2 15.5 12.3
CT2 |21 8.88571 14.38603 49.3605% 0.957111 4.9 18.8 13.9
CT3 18 7.78333  [3.51036 45.101% 0.8274 3.8 13.8 10.0
CT4 15 5.52 3.61153 65.4263% 0.932493 2.0 10.6 8.6
CTS |6 39 2.30043 58.9855% 0.939149 1.8 6.0 4.2
DC 3 7.53333  [3.09892 41.1362% 1.78916 5.5 11.1 5.6
Total |69 7.24928  [3.99498 55.1087% 0.480939 1.8 18.8 17.0

Két qua xép loai theo Kruskal-Wallis Test vé chiéu dai ré ciia hom theo hdn hop chit diéu hoa
sinh truéng
Kruskal-Wallis Test

Sample Size | Average Rank
CT1l |6 34.0
CT2 |21 42.2857
CT3 |18 37.8333
CT4 |15 27.8
CT5 |6 17.25
DC 3 40.5

Test statistic = 10.027 P-Value =0.0744727 > 0.05

14.1.5. Két qua phan tich vé chi s ra ré ciia hom theo hén hgp chit diéu hoa sinh trwéng
Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum __ |Maximum __ |Range

CTl1 6 12.9833  |11.5541 88.9919% 4.71695 3.2 35.0 31.8
CT2 21 23.8 15.8177 66.461% 3.45171 7.8 56.4 48.6
CT3 18 12.3 8.11491 65.9749% 1.9127 3.8 27.6 23.8
CT4 15 7.64 7.44195 97.4077% 1.9215 2.0 21.2 19.2
CT5 6 3.9 2.30043 58.9855% 0.939149 1.8 6.0 4.2

DC 3 7.53333  [3.09892 41.1362% 1.78916 5.5 11.1 5.6

Total |69 13.9087 112.7364 91.5717% 1.53329 1.8 56.4 54.6

Két qua xép loai theo Kruskal-Wallis Test vé chi so ra ré ciia hom theo hén hgp chit diéu hoa
sinh truéng
Kruskal-Wallis Test

Sample Size _|Average Rank
CT1l |6 35.0
CT2 |21 50.0
CT3 |18 36.4167
CT4 |15 22.8
CT5 |6 12.25
DC 3 28.0

Test statistic = 25.499 P-Value =0.000111584



Nhom 2

14.2.1. Két qua phén tich ANOVA vé t 1& song ciia hom theo hdn hop chit diéu hoa sinh trudng

Xxviii

Source Sum of Squares Df |Mean Square F-Ratio P-Value
MAIN EFFECTS

A:CONG THUC 0.0311111 5 0.00622222 0.69 0.6415
B:LAN LAP 0.00777778 2 0.00388889 0.43 0.6607
RESIDUAL 0.09 10 ]0.009

TOTAL (CORRECTED) 0.128889 17

14.2.2. Két qua phan tich ANOVA vé ty 1¢ ra ré ciia hom theo hén hop chit diéu hoa sinh

trudéng
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A:CONG THUC 0.0516667 5 0.0103333 1.26 0.3514
B:LAN LAP 0.0114815 2 0.00574074 0.70 0.5188
RESIDUAL 0.0818519 10 |0.00818519
TOTAL (CORRECTED) 0.145 17

14.2.3. Két qua phan tich vé s6 ré ciia hom theo hén hgp chit diéu hoa sinh truéng

Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation _ |Standard error |Minimum | Maximum _|Range
CT6 9 1.66667 1.0 60.0% 0.333333 1.0 3.0 2.0
CT7 9 2.0 0.866025 43.3013% 0.288675 1.0 3.0 2.0
CT8 9 2.66667 0.5 18.75% 0.166667 2.0 3.0 1.0
CT9 18 3.0 1.32842 44.2807% 0.313112 1.0 5.0 4.0
CT10 [I5 2.6 1.0556 40.5999% 0.272554 1.0 4.0 3.0
DC 3 1.0 0.0 0.0% 0.0 1.0 1.0 0.0
Total |63 242857 11.14602 47.1891% 0.144385 1.0 5.0 4.0

Két qua xép loai theo Kruskal-Wallis Test vé s6 ré ciia hom theo hdn hop chit diéu hoa sinh

trudéng
Kruskal-Wallis Test
Sample Size | Average Rank
CT6 9 20.5
CT7 9 25.5
CT8 9 36.5
CT9 18 39.75
CT10 [15 353
DC 3 9.5

Test statistic = 14.7092 P-Value =0.0116798

14.2.4. Két qua phan tich vé chiéu dai ré ciia hom theo hdn hop chit diéu hoa sinh truwéng
Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation  |Standard error |Minimum |Maximum |Range
CT6 9 7.4 1.96723 26.5842% 0.655744 5.8 10.0 4.2
CT7 9 10.4333  [8.4571 81.0584% 2.81903 1.0 20.5 19.5
CT8 9 7.9 3.61974 45.8195% 1.20658 3.2 11.2 8.0
CT9 18 129167 4.48661 34.7351% 1.05751 8.4 21.2 12.8
CT10 [15 8.06 4.24547 52.6733% 1.09618 3.7 15.8 12.1
DC 3 7.53333  [3.09892 41.1362% 1.78916 5.5 11.1 5.6
Total |63 9.64444  [5.14906 53.3889% 0.648721 1.0 21.2 20.2
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Két qua xép loai theo Kruskal-Wallis Test vé chiéu dai ré ciia hom theo hdn hop chit diéu hoa
sinh truéng
Kruskal-Wallis Test

Sample Size | Average Rank
CT6 9 23.6667
CT7 9 32.6667
CT8 9 27.6667
CT9 18 45.0
CT10 |15 25.3
DC 3 23.5

Test statistic = 14.1068 P-Value =0.0149451

14.2.5. Két qua phan tich vé chi s ra ré ciia hom theo hén hop chit diéu hoa sinh trwéng
Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation __|Standard error |Minimum | Maximum _|Range

CT6 9 14.0667 [11.9528 84.9727% 3.98427 5.8 30.0 24.2
CT7 9 27.3667 26.8371 98.0648% 8.94568 1.0 61.5 60.5
CT8 9 22.6333  [12.4227 54.8866% 4.14089 6.4 33.6 27.2
CT9 18 38.95 18.9056 48.5382% 4.4561 8.4 63.6 55.2
CT10 [15 24.34 21.0477 86.4735% 5.43448 3.7 63.2 59.5
DC 3 7.53333  [3.09892 41.1362% 1.78916 5.5 11.1 5.6

Total |63 26.4349  120.442 77.3297% 2.57546 1.0 63.6 62.6

Két qua xép loai theo Kruskal-Wallis Test vé chi so ra ré ciia hom theo hén hgp chit diéu hoa
sinh truéng
Kruskal-Wallis Test

Sample Size | Average Rank
CT6 9 21.5
CT7 9 29.0
CT8 9 32.1667
CT9 18 44.3333
CT10 [I5 29.0
DC 3 13.0

Test statistic = 15.0073 P-Value=0.0103313

Nhom 3

14.3.1. Két qua phin tich ANOVA vé ty 1& sdng ciia hom theo hdn hop chit diéu hoa sinh truwéng

Source Sum of Squares  |Df |Mean Square |F-Ratio  |P-Value
MAIN EFFECTS

A:CONG THUC 0.0651852 5 0.013037 3.42 0.0464
B:LAN LAP 0.00333333 2 0.00166667 0.44 0.6578
RESIDUAL 0.0381481 10 ]0.00381481

TOTAL (CORRECTED) 0.106667 17

CONG THUC [Count  |LS Mean _ |Homogeneous Groups
CT14 3 0.144444 X

CT15 3 0.144444 X

CT12 3 0.166667 | XX

CT13 3 0.177778 [ XXX

DC 3 0.277778 XX

CT11 3 0.288889 X

Két qua xép loai vé ty 1¢ sdng ciia hom theo hdn hop chit diéu hoa sinh truwéng
Method: 95.0 percent Duncan



XXX

So sanh 2 cong thirc CT2 va CT9

14.4.1. Két qua phan tich vé s6 ré ciia hom

Summary Statistics

Count  |Average |Standard deviation | Coeff. of variation _ |Standard error |Minimum | Maximum _|Range
CT2 |21 2.85714  11.68184 58.8643% 0.367007 1.0 6.0 5.0
CT9 18 3.0 1.32842 44.2807% 0313112 1.0 5.0 4.0
Total (39 2.92308 [1.51109 51.6953% 0.241968 1.0 6.0 5.0
Két qua xép loai theo Kruskal-Wallis Test vé s6 ré ciia hom
Kruskal-Wallis Test

Sample Size | Average Rank
CT2 |21 19.1429
CT9 |18 21.0
Test statistic = 0.270389 P-Value = 0.603071
14.4.2. Két qua phan tich vé chiéu dai ré ciia hom
Summary Statistics

Count |Average |Standard deviation | Coeff. of variation _ |Standard error |Minimum | Maximum _|Range
CT2 |21 8.88571 [4.38603 49.3605% 0.957111 4.9 18.8 13.9
CT9 18 12.9167  14.48661 34.7351% 1.05751 8.4 21.2 12.8
Total (39 10.7462  [4.82438 44.894% 0.772519 4.9 21.2 16.3
Két qua xép loai theo Kruskal-Wallis Test vé chiéu dai ré ciia hom
Kruskal-Wallis Test

Sample Size | Average Rank

CT2 |21 13.7857
CT9 |18 27.25
Test statistic = 13.6627 P-Value = 0.000218606
14.4.3. Két qua phén tich vé chi s ra ré ciia hom
Summary Statistics

Count _|Average |Standard deviation | Coeff. of variation Standard error _|Minimum __ |Maximum __ |Range
CT2 |21 23.8 15.8177 66.461% 345171 7.8 56.4 48.6
CT9 18 38.95 18.9056 48.5382% 4.4561 8.4 63.6 55.2
Total (39 30.7923  [18.7117 60.7673% 2.99626 7.8 63.6 55.8

Kruskal-Wallis Test

Sample Size | Average Rank
CT2 |21 15.5
CT9 |18 2525

Test statistic = 7.14463 P-Value =0.00751716

Két qua xép loai theo Kruskal-Wallis Test vé chi s6 ra ré ciia hom
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Phu luc 15. Nghién ctru ki thuit nhan giéng Thiy ting bang ghép trén ré

tho

15.1. Két qua phan tich sinh truwéng vé dwong kinh

Summary Statistics

Count |Average |Standard | Coeff- of Standard | Minimum (Maximum  |Stnd. Stnd.
deviation__|variation error skewness | kurtosis
D ghep ap canh |32 12.475 [8.60064 68.943% 1.52039 2.1 33.5 2.06517 ]-0.353042
D Ghep mat 42 6.95952 17.31881 105.162% 1.12932 0.3 42.5 8.37037 [17.4433
Total 74 9.34459 18.31055 88.9343% 0.966082 0.3 42.5 6.13318  [5.72062
Két qua xép loai theo Kruskal-Wallis Test vé duong kinh
Kruskal-Wallis Test
Sample Size | Average Rank
D ghepap canh |32 47.6719
D Ghep mat 42 29.75
Test statistic = 12.617 P-Value = 0.000381986
15.2. Két qua phan tich sinh truwéng vé chiéu cao
Summary Statistics
Count |Average |Standard Coeff. of Standard | Minimum |Maximum |Stnd. Stnd.
deviation variation error skewness | kurtosis
H ghep ap canh |32 83.5938 [63.3907 75.8318% 11.206 9.0 235.0 2.39079 10.269744
H Ghep mat 42 39.2024 144.1225 112.551% 6.80825 1.0 185.0 5.12521 14.49395
Total 74 58.3986 157.3595 98.2207% 6.66791 1.0 235.0 5.02906  2.45974

Két qua xép loai theo Kruskal-Wallis Test vé chiéu cao
Kruskal-Wallis Test

Sample Size | Average Rank
H ghepap canh |32 48.3594
H Ghep mat 42 29.2262

Test statistic = 14.3858 P-Value = 0.000148925
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Phu luc 16. Nghién ctru anh hwéng ciia dd tan che dén sinh trwéng ciy

trong Thiy tung

16.1. Két qua phan tich sinh trwéng vé duong kinh

Summary Statistics

Count |Average |Standard |Coeff. of |Standard |Minimum |Maximum |Range |Stnd. Stnd.
deviation |variation  |error skewness  |kurtosis

DTC1 |10 7.94 3.8024 47.8891% [1.20242 2.1 13.7 11.6 0.332872  |-0.63212
DTC2 |15 8.48 5.31268 62.6495% |1.37173 |3.6 24.0 20.4 3.09424 3.59623
DTC3 |5 6.46 1.32778 20.5539% 10.593801 |4.3 7.6 3.3 -1.21401 0.869056
DTC4 |2 4.5 0.282843 [6.28539% 0.2 4.3 4.7 0.4
Total |32 7.74688 |4.28877 55.3613% |0.758154 |2.1 24.0 219 45313 6.29253
Két qua xép loai theo Kruskal-Wallis Test vé dwong kinh
Kruskal-Wallis Test

Sample Size  |Average Rank
DTCI |10 18.5
DTC2 |15 16.9667
DTC3 |5 16.0
DTC4 |2 4.25
Test statistic = 3.92429 P-Value = 0.269752
16.2. Két qua phan tich sinh truwéng vé chiéu cao
Summary Statistics

Count |Average |Standard |Coeff. of  |Standard  |Minimum |Maximum |Range |Stnd. Stnd.

deviation |variation  |error skewness |kurtosis

DTC1 |9 47.8889 |21.7626 [45.444%  [7.2542 20.0 85.0 65.0 0.535138 |-0.639912
DTC2 |14 63.3636 [31.7845 |50.1621% [9.58339 33.0 140.0 107.0 [1.93912 [1.72665
DTC3 |4 34.25 4.34933 [12.6988% |2.17466 30.0 40.0 10.0 0.677314 [-0.0149263
DTC4 |2 20.0 0.0 0.0% 0.0 20.0 20.0 0.0
Total |26 50.1923  [27.3818 |54.5537% |5.37001 20.0 140.0 120.0 |3.2007  [3.32907

Két qua xép loai theo Kruskal-Wallis Test vé chiéu cao
Kruskal-Wallis Test

Sample Size | Average Rank
DTC1 |9 13.4444
DTC2 |14 17.1818
DTC3 |4 9.25
DTC4 |2 2.0

Test statistic = 8.3659 P-Value =0.0390238
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Phu luc 17. Nghién ctru k¥ thuét boén phén ciy trong Thiy ting

17.1. Két qua phan tich sinh truwéng vé dwong kinh

Summary Statistics

Count |Average |Standard |Coeff. of |Standard |Minimum |Maximum |Range |Stnd. Stnd.

deviation |variation |error skewness  |kurtosis

BP1 (21 8.53333 |1.48133 |17.3593% [0.323252 (5.9 11.9 6.0 0.727591 |0.117425
BP2 |15 7.26 1.17765 [16.2211% |0.304068 |5.7 9.4 3.7 0.197947 1-0.91401
BP3 |15 7.46 0.995562 13.3453% |0.257053 |5.8 9.2 3.4 -0.0232328 |-0.593002
PB4 (17 7.97647 |1.45066 |18.1867% [0.351837 (5.5 10.3 4.8 0.359824  |-0.894057
DC 14 6.76429 |[1.85788 |27.466% [0.496538 (4.4 11.7 7.3 2.42355 2.41307
Total |82 7.68659 [1.52192 119.7997% [0.168068 (4.4 11.9 7.5 1.73761 0.139452
Két qua xép loai theo Kruskal-Wallis Test vé dwong kinh
Kruskal-Wallis Test

Sample Size | Average Rank
BP1 |21 54.5714
BP2 |15 35.6
BP3 |15 39.3333
PB4 |17 46.2647
DC 14 24.75
Test statistic = 14.9953 P-Value = 0.00471089
17.2. Két qua phan tich sinh truwéng vé chiéu cao
Summary Statistics

Count |Average |Standard |Coeff. of Standard |Minimum |Maximum |Range |Stnd. Stnd.

deviation |variation error skewness |kurtosis

BP1 (21 39.2381 |6.789 17.3021% 1.48148 |21.0 51.0 30.0 -1.50261 |1.51415
BP2 |15 36.9333 16.16982 [16.7053% 1.59304 |29.0 49.0 20.0 0.517999 |-0.680547
BP3 |15 37.0667 |2.40436 [6.48659% 0.620803 [33.0 43.0 10.0 1.3764 1.33463
PB4 (17 394118 |10.2838 [26.0933% 2.4942 25.0 60.0 35.0 1.03571 [-0.416872
DC 14 32.1429 |8.26352 [25.7087% 220852  |19.0 47.0 28.0 0.241848 [-0.717106
Total (82 37.2439 |7.57279 ]20.333% 0.836275 [19.0 60.0 41.0 0.845822 [1.29018

Sample Size | Average Rank
BP1 |21 50.8333
BP2 |15 40.3667
BP3 |15 39.4
PB4 |17 44.0294
DC 14 27.8929

Test statistic = 8.16452 P-Value = 0.0857342

Két qua xép loai theo Kruskal-Wallis Test vé chiéu cao
Kruskal-Wallis Test
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Phu luc 18. Cac phiéu diéu tra

PHIEU PIEU TRA O 2.500 m?

I. M6 ta 6 2.500 m? (50m x 50 m)

Tiéu khu Ngay diéu tra:
Khoanh Nguoi diéu tra:
Thanh phan thyc bi:
Thanh phan cdy buyi chu yéu:
Toa dd X: Y:
I1. Didu tra 6 tiéu chuin
TT | Tén loai cy gd DL3 | Hvn Phim chit Ghi chu
(cm) (m)
PHIEU DPIEU TRA O 100 m?
I. M6 ta 6 100 m? (10m x 10 m) Ngay diéu tra:
Tiéu khu Nguoi diéu tra:
Khoanh
Toa do X: Y:
IL. Diéu tra 6 tiéu chuin
A1 ae D1,3 x £ s
TT Tén loai Hvn>2m Pham chat Ghi chu

(cm)
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PHIEU PIEU TRA MO TA HINH THAI THAN CAY

Stt | ID | D1,3 | Hvn Choi Né6n due Qua Pham chat
(cm) (m) 1 ¢6 chdi mdi; . 1 ¢6 nodn duc; 1 c6 ra qua non; Tét: Cay khoe manh, tan déu,
0: Khong ¢6 choi méi | 0: Khong co 0: Khong c6 qua | khong bi sau bénh, .
non duc non Trung binh: Cay c6 mot phan
la b1 vang, léch tan;
Xau: Cay coi coc, it 14, kho
hodc cut ngon.
1
2
3
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