BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT
VIEN KHOA HQC LAM NGHIEP VIET NAM

NGUYEN THI THUY NGA

NGHIEN CUU CO SO KHOA HQC SAN XUAT
CHE PHAM VI SINH VAT PA CHUNG PE GIEO UOM VA
TRONG THONG NHU'A (Pinus merkusii Jungh. Et de Vriese)
TREN PAT THOAI HOA O MIEN BAC VIET NAM

LUAN AN TIEN ST LAM NGHIEP

HA NOI - 2016




BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT
VIEN KHOA HQC LAM NGHIEP VIET NAM

NGUYEN THI THUY NGA

NGHIEN CUU CO SO KHOA HQC SAN XUAT
CHE PHAM VI SINH VAT PA CHUNG PE GIEO UOM VA
TRONG THONG NHU'A (Pinus merkusii Jungh. Et de Vriese)
TREN PAT THOAI HOA O MIEN BAC VIET NAM

LUAN AN TIEN Si LAM NGHIEP

Chuyén nganh dao tao: Quan ly Tai nguyén rung

Ma so: 62 6202 11

NGUOI HUONG DAN KHOA HQC: PGS. TS. PHAM QUANG THU

HA NOI - 2016




LOI CAM DOAN

Luan 4n dugc hoan thanh trong Chuong trinh ddo tao Tién sy khoa 24
(2012- 2016), tai Vién Khoa hoc Lam nghi€p Viét Nam.

T6i xin cam doan day 1a cong trinh nghién ctru cua riéng toi va c6 ké
thira cac cong trinh nghién ctru trude cé lién quan dén lun an.

Cac s6 liéu, két qua, nghién ctru trong luan an trung thuc va chua timg

c6 ai cong bd, trong bat ky cong trinh nao khac.

Ha Noi ngay 12 thang 05 nam 2016

Tac gia luan an

Nguyén Thi Thuy Nga



LOI CAM ON

Ludn dn dwgce hoan thanh véi sw givip dé ciia cdc thdy gido, cdc co quan
doan thé, cdc ban dong nghiép va su ing hé dong vién 1om nhat tir gia dinh téi,
qua ddy t6i xin dwgc bay t6 10ng cam on sdu sdc ciia minh.

T6i xin bay t6 10ng biét on ch@n thanh va sdu sdc tdi thdy gido PSG. TS
Pham Quang Thu, nguoi thay tam huyét da tan tinh hwéng dan, dong vién
khich 1é, danh nhiéu thoi gian, céng sirc dinh hwdng nghién ciru cho t6i trong
suot thoi gian thwc hién ludn an.

T6i xin tran trong cam on Ban giam doc Vién Khoa hoc Lam nghiép Viét
Nam, Ban Bado tao va Hop tdc quoc té, Lanh dao Trung tam nghién ciru Bdo vé
rung dd tao diéu kién tot cho téi trong suot qua trinh hoc tdp tai Vién.

Téi xin tran trong cam on Tong Céng ty Lam nghiép, Déng Triéu,
Quang Ninh, da giup t6i thuc hién mo hinh thuc nghiém, ngoai hién truong.

Téi xin bay t6 sw cam on sdu sdc t6i cac dong nghiép thuéc Trung tam
nghién citu Bdo vé rimg Vién Khoa hoc Lam nghiép Viét Nam, dd tham gia ho
tro’ toi trong qud trinh thuc hién mot s6 thi nghiém tai trung tam va da co
nhitng y kién dong gép quy bau gitip t6i hoan thién ludn an.

Cudi cting nhung vé ciing quan trong t6i giri tam 10Ny dn tinh téi gia dinh
16i, bé me hai bén ndi, ngoai va ddac biét la cho”‘ng va cdc con toi luon la nguén

déng vién 1om da truyén nhiét huyét cho t6i hoan thanh ludn én nay.

Tac gia ludn dan

Nguyén Thi Thuy Nga



MUC LUC

070 ) (07N 10 ). [T i
DANH MUC CAC KY HIEU VA VIET TAT.......c..cocoocvmmnnrnreeersrnnens, v
DANH MUC BANG BIEU.....ccuuuiiiriiiieriieeeiiieeereneerreneesssnnennees vii
DANH MUC HINH....cuiiuiiiiiiieiieriieeieieeerteereneesneersneessneesens ix
Y (0 57N 0P 1
2. MUC TIEU, POI TUQNG VA PHAM VI NGHIEN CUU................... 4
2.1.1. MUC tieU tONG QUAL. . ......oorrrererererereeeeeneesesesseeeesssnenns eeeneeeeennn b
2.1.2. MIUC HHEU CU thE ..ottt ettt et e e, 4
2.2. B6i tugng va pham vi NghIeN CUU. .....c..vvveveererereeeeeeee e, 4
3.3. CAU tIUC CUA TUAN AN cvoveveeeeeee ettt eeeeee e e e e et et ee e e eeeneeens 6
CHUONG 1. TONG QUAN VAN PE NGHIEN CUU .....cocoooovvereiennn. 7
1.1. TINH HINH NGHIEN CUU O NGOAINUOC.........c.cccoovvvrvirrnnns 7
1.1.1. Nghién clru v& nAm cONE SINN. ......oevvveeereieeeeeeeeeeee e, 7

1.1.2. Nghién ctru vé vi sinh vat noi sinh sinh IAA kich thich ting trudng thuc
A2 1 TR SR OUPPRRPRIN 8

1.1.3. Nghién ctru vé vi sinh vat phan giai phdt phat kho tan.................... 10
1.1.4. Nghién ctru vi sinh vat d6i khang v&i nAm gay bénh. ..........ccco........ 11
1.1.5. Nghién ctru vé vi sinh vat ¢b dinh nito ttr do. ...o.c.veevveeeevereecreeenee, 14
1.1.6. Sir dung ché pham vi sinh vat hdn hop. .....cocevveeeeveeieeiiesesseeene, 17
1.1.7. Nghién ctru vé gieo trong ThONg Nhua. .........c.ocuevveevevrvensieesesnenes 18
1.2. TINH HINH NGHIEN CUU O TRONG NUOC...........cc.coerrrernnnn, 20
1.2.1. Nghién ctru v& ndm cOng Sinh. .......ccoeeveeveevererieesessssessesseseseesnennns 20
1.2.2. Nghién ctru vé VSV ndi sinh sinh tong hop IAA kich thich ting trudng.
..................................................................................................................... 21
1.2.3. Nghién ctru vé vi sinh vét phan giai ph6t phat.........c..cccvvevrrvrevenene, 22
1.1.4. Nghién ctru vi sinh vat d6i khang v6i ndm gay bénh..........ccco........ 23
1.2.5. Nghién ctru vé vi sinh vat ¢d dinh nito twr do. .....occvveveeveeveeeeeeeeenee, 25
1.2.6. St dung ché pham vi sinh VAt hdn hop. ....cvvveeeeieeeseceeeeeenees 27
1.2.7. Nghién ctru vé gieo trong ThoNg Nhua..........c.cceevrveeveevererrerireeenenns 32
1.2.8. Nghién ctru vé dit thodi hod, bac mau ..............coecvueeeieeeinn. ., 33
CHUONG 2. PIA PIEM - THOI GIAN - VAT LIEU - NQI DUNG VA
PHUONG PHAP NGHIEN CUU........ccocooiiiiiieeeeeeeeeeeeee e, 36
2.1. Dia @iém nhiln CHU .........o.cooovveveverceeceee e 36
2.2. Thoi gian va vat liéu nghién cliru............ccoco oo, 37
2.3. NOi dung nghi€n ClU. ..........coooiviiiiiiii e 37
2.3.1. Nghién ctru tuyén chon ching vi sinh VAt ..........cocceveeevreeeeeereeeeeae, 37



2.3.2. Nghién ctru dac diém sinh hoc cac chung vi sinh véat ¢o6 hi¢u luc cao.38

2.3.3. Nghién ctru tao ché pham vi sinh vat da ching.............cccocevvveveenee. 38
2.3.4. banh gia anh huong cua ché pham vi sinh vat da chung t&i cdy Thong
nhua va dat thoal hod, bac MAU. .......ccceeviiiiiiiiii s 38
2.4. Phuwong phap nghi€n clu............ccooiiiiiiiiii e 38
2.4.1. Phuong phap nghién ctru tuyén chon chiing VSV . ..o, 38
2.4.2. Phuong phap nghién ctru dic diém sinh hoc cac ching VSV.......... 43
2.4.3. Phuong phap nghién ctru tao ché pham vi sinh vat da chung. ......... 47
2.4.4. Phuong phap danh gia anh huong cua ché pham vi sinh vét da chung toi
cay Thong nhyua va dat thodi hod, bac mau ........cccceevviivii i, 49
CHUONG 3 KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua tuyén chon cac chung vi sinh Vit ¢ ich. ......ccooveeeevveereeeee, 53
3.1.1 Két qua tuyén chon ndm cong sinh c6 hi¢u luc cao cho cay Thong nhya.
..................................................................................................................... 53
3.1.2. Két qu phan 1ap va tuyén chon VSV ndi sinh ciy Thong nhya c6 kha
nang sinh tong hop IAA va doi khang nam gay bénh............cc.coeeinn, 55

3.1.3. Két qua phan lap va tuyén chon vi sinh vat phan giai photphat khoé tan.
..................................................................................................................... 65
3.2. Pic diém hinh thai va sinh hoc céc ching vi sinh vat co6 hi¢u luc cao73

3.2.1. Piac diém hinh thai cac ching vi sinh vat ¢6 hiéu luc cao. .............. 73
3.2.2. Piac diém sinh hoc cac chung vi sinh vat ¢é hiéu lyc cao................ 76
3.2.3. Pinh danh dén loai cic ching VSV ¢6 hoat tinh cao............c.......... 87
3.3. Nghién cuu tao ché pham VSV da ching.............cccoeevevieeinn.... 92
3.3.1. Két qua nghién ctru sy twong tac cua cac VK trong ciing hdn hop. 92
3.3.2. Két qua nghién ctru x4c dinh gia thé tao ché pham........................ 92
3.3.3. Két qua nghién ctru hoat tinh cac chung VSV trong ché pham. ...... 96
3.3.4. Két qua nghién ctru thoi gian bao quan ctia ché pham...................... 97

3.4. Két qua danh gia anh huong cua ché pham VSV da chiing téi ciy Thong
nhua va dat thodi hod, bac MaAU. .......ccccceeiviiii e, 101
3.4.1. Hiéu qua ctia ché pham vi sinh vét da ching t6i cay Thong nhua. 101
3.4.2. Hiéu qua ctia ché pham vi sinh vt da chung dén dat thoai hoa bac mau.

................................................................................................................... 106
KET LUAN VA KIEN NGHI ....oiiiiiie e 113
Lo KU TUAN . e 113
2 KEEN NENT oo 114
Tai liéu tham khao tiéng Vit Nam .........cocceeevverireiieeeeesesessesesneseens 116
Tai liéu tham Khao tiéng NUGC NZOAL .....c..veeveeeeeeseeeeeeeeeeeee s 120



DANH MUC CAC KY HIEU VA VIET TAT

Ky hi¢u
Tir viét tit
BT

CFU
CPVSV
CT

C/N
DDVK
D+s

Dg

b/C

bK

Fpr
FAO

GA

Hvn

IAA
OM
Nts

Pb

Pcs

Pg
PGL
P20s
PZOS TS

Giai nghia day du

Bao tu

Pon vi hinh thanh bao tir

Ché pham vi sinh vat

Cong thuc

Ty s6 cac bon trén nito

Dung dich vi khuan

Duong kinh trung binh ctua vong phan giai
Puong kinh goc cay

Pbi ching

Duong kinh

Hé s6 bién dong

Food and Agriculture Organization (T6 chirc LHQ vé
luong thuc va nong nghiép)
Gibberellin

Chiéu cao vit ngon

Chiéu cao vt ngon trung binh
Indole-3-acetic axit

Ham luong mun tong sd

Ham luong nito tong sd

Ty 1€ bi bénh

Ty 1€ cong sinh

Phan giai

Phan giai lan

Phét pho dé tiéu

Phét pho tong s6



KHCN Khoa hoc cong nghé

K20 g Kali dé tiéu

K50 ¢ Kali téng sb

Lsd Khoang sai di
MDTB Mat dd té bao

N Dung luong mau
NCS Nam cong sinh

NS NOoOi1 sinh

SL S6 luong

SLVSV S6 luwong Vi sinh vat
B Trung binh

TN Thi nghiém

VSV Vi sinh vat
UNESCO United Nations Educational, Scientific and Cultural

Organization (Té chirc LHQ vé gido duc, khoa hoc

va van hoa)
VSVBK Vi sinh vat d6i khang
VSVNS Vi sinh vat noi sinh
VKNS Vi khuan ndi sinh
VK Vi khuan
Vvk Vong e ché cua vi khan khang nam bénh

Vi



DANH MUC BANG BIEU

Bang 3.1: Két qua chiéu cao cdy Thong nhua duge nhiém nidm khac nhau sau
B0 N0AY oo e et e re e 51
Bang 3.2: Két qua phan 1ap ching vi khuan noi sinh cdy Théng nhya 53
Bang 3.3: Két qua phan lap cac chung VK khac nhau NS cdy Thong nhura.. 57
Bang 3.4: Két qua tuyén chon chung vi khuan ndi sinh cay Thong nhya sinh

ONE NOP TAA. ..ottt et 59
Bang 3.5 : Két qua tuyén chon VK noi sinh cdy Thong nhya d6i khang nAm
Fusarium oxysporum gay bénh th6i ¢6 18 thong ............coceevvveevreisseeeen, 62
Bang 3.6: Piac diém cac chung VK phan giai 1an .......cccooevvevreivsrsseeseeiennn, 65
Bang 3.7: Hiéu luc phan giai phét phat kho tan ciia VK theo thoi gian. ....... 67
Bang 3.8: Hiéu luc phéan giai phdt phat khé tan cta cac ching VK .............. 69
Bang 3.9: Ham lugng NH4+ trong dich nudi cay cac ching vi khuan tuyén

[¢] 10§ VOO PR PETRR PP 71
Bang 3.10: Hinh thai té bao va gram cta cac ching VK ¢ ich .................... 81

Bang 3.11: Két qua mat do TB va ham lugng IAA dugc sinh ra,khi nu6i ¢ cac
mO1 trrdng KhAc Nhau. ......coooviiiiiii e 76
Bang 3.12: Anh hudng ciia méi truong dinh dudng dén mat do té bao VK d6i
khang ndm gay thdi co ré thong 84
Bang 3.13: Anh huéng cia méi truong dinh dudng dén mat do té bao VK
phan gidiphSt phat KNO taN. .....c..eveeeeeereeieeiceeeeeese s 79
Bang 3.14: Anh huéng cia méi truong dinh dudng dén mat do té bao VK ¢
a0 0 15 0 1 oSO PEERR 80
Bang 3.15: Anh hudng ciia thoi gian nhén sinh khbi d¢én mat do té bao VK 82

Bang 3.16: Anh hudng ciia nhiét d6 mi trudng nhan sinh khéi dén mat do té

DAO VK ..o re e aba e aree s 83
Bang 3.17: Anh huong cua d6 pH dén mat d6 t€ bao VK .....ccocvvvvvveereennne. 86
Bang 3.18: Xac dinh tén cac ching VSVduya trén trinh ty phan doan 16S rDNA
........................................................................................................................ 88

vii



Bang 3.19: Mat do bao tir ciia VSV san xuat ché pham sau khi hop chung .. 92

Bang 3.20: Mat do té bao cac ching VSV sau 2 tudn phdi tron ................... 93
Bang 3.21: Hoat tinh sinh hoc ctia VSV sau khi hop chung. ............ccceeenne. 96
Bang 3.22: Mat d0 bao tir ciia cac chung vi sinh vt tai cac thoi gian khac nhau.
........................................................................................................................ 97
Bang 3.23: S6 liéu thi nghiém vuon vom ddi v6i Thong nhya Pinus merkusii
...................................................................................................................... 101
Bang 3.24: S liéu thi nghiém ring trong doi v6i Thong nhya Pinus merkusii
...................................................................................................................... 104

Bang 3.25: Tinh chét 1y hoa dt thoai hoa, bac mau trudc va sau khi thi nghiém
trONE TRONE NAIA. ...ttt s st en st es s 107
Bang 3.26 :Thanh phan va mat do té bao VSV tong sb ciia cac mau dat rimg
trude va sau khi thi nghi€m. ........ccccoviiiiiii 108
Bang 3.27: S6 lugng chung loai Nam noi cong sinh ciia dat thoai hoa, bac mau

trudc va sau khi trong ThONG NRUA. ....c.cveeveeveevereeeeeeessesseeeeeeenessessee s 111

viii



Hinh 3.1:

Hinh 3.2:

Hinh 3.3:
Hinh 3.4:
Hinh 3.5:
Hinh 3.6:
Hinh 3.7:
Hinh 3.8:
Hinh 3.9:

Hinh 3.10:
Hinh 3.11:
Hinh 3.12:
Hinh 3.13:
Hinh 3.14:
Hinh 3.15:
Hinh 3.16:
Hinh 3.17:
Hinh 3.18:
Hinh 3.19:
Hinh 3.20:
Hinh 3.21:
Hinh 3.22:
Hinh 3.23:
Hinh 3.24:
Hinh 3.25:
Hinh 3.26:

DANH MUC HINH

Bi€u do chiéu cao cay Thong nhya dugc nhiém nam sau 30

ngay

Két qua phan 1ap VSV NS cay Thong nhwa ¢ céc vi tri khac

nhau

Chung vi khuan QI1

Chung vi khuan CI6

Chung vi khuin QI8

Chuang vi khuan QI26

Chung vi khuan QI24

Chung vi khuan QI23

Hoa chat IAA xay dung dudng chuan
Puong chuan IAA

NCS phan lap VKNS

Nhan sinh khéi ching VK

Li tam chung VK

Ong nghiém chira dich IAA

Chung QI24 d6i khang nam F. oxysporum
Chung QI16 dbi khang nim F. oxysporum
Chung QI25 d6i khang nim F. oxysporum
Chung QI1 d6i khang nam F. oxysporum
Chung QI9 d6i khang nam F. oxysporum
Néam F. oxysporum

Khuan lac cac chung VK phan giai phdt phat
Khuan lac chang vi khuan N5.1

Khuan lac chiung vi khuan N2.1

Khuan lac ching vi khuan N6.1

Khuan lac ching vi khuan B7.1

Khuan lac ching vi khuan N2.3

52
54

60
60
60
60
60
60
60
60
60
60
60
60
62
62
62
62
62
62
68
68
68
68
68
68



Hinh 3.27:
Hinh 3.28:
Hinh 3.29:
Hinh 3.30:
Hinh 3.31:
Hinh 3.32:
Hinh 3.33:
Hinh 3.34:
Hinh 3.35:

Hinh 3.36:

Hinh 3.37:

Hinh 3.38:

Hinh 3.39:

Hinh 3.40:

Hinh 3.41:

Hinh 3.42:

Hinh 3.43:

Hinh 3.44:

Hinh 3.45:

Hinh 3.46:

Hinh 3.47:
Hinh 3.48:

Chung vi khuan B2.1

Chung vi khuan V3.2

Chung vi khuan V4.

Chung vi khuan B8.3

Chung vi khuan N2.1

Chung vi khuin N2.3

Bao tir ndm P. tinctorius

Thé qua nam P.tinctorius

Anh huéng ctia moi truong dinh dudng dén sinh trudng cta
chung QI; va Qlg

Anh huéng ctia moi truong dinh dudng dén sinh trudng cia
chung QI16 va Q124

Anh huéng ciia moi truong dinh dudng dén sinh trudng cia
chung N2.1 va N2.3

Anh huéng ctia mdi truong dinh dudng dén sinh trudng cua
chung V3.2 va chung V4.2

Anh huong cua thoi gian nhan sinh khdi téi sinh truong ciia
cac ching vi khuan

Anh huong cta nhiét o nhan sinh khéi t6i sinh trudng cua
cac chung VK

Anh huéng ctia d6 pH dén sinh truong cua cac ching vi
khuan

San pham PCR phan doan 16SrDNA trén bang gen cua cic
chung VK

Khuan lac chung P. fluorescens (QI1)

Té bao chang P. fluorescens (QI1)

Té bao chang P. fluorescens (QI1)

Khuan lac ching B. subtilis (Q124)

Té bao chang B. subtilis (Q124)

Té bao chung B. subtilis (QI24)

71
71
71
71
71
71
72
72

75

76

78

79

81
82

85

89
89
89
89
89
89



Hinh 3.49:
Hinh 3.50:
Hinh 3.51:
Hinh 3.52:
Hinh 3.53:
Hinh 3.54:
Hinh 3.55:

Hinh 3.56:

Hinh 3.57:
Hinh 3.58:
Hinh 3.59:
Hinh 3.60:
Hinh 3.61:

Khuan lac chung B. cenocepacia (N2.1)

Té bao chung B. cenocepacia (N2.1)

Té bao chung B. cenocepacia (N2.1) dang phan chia
Khuan lac ching A. beijerinskii (V4.2)

Té bao chung A. beijerinskii (V4.2)

Té bao chung A. beijerinskii (V4.2)

Céc ching vi khuan cing ton tai va phat trién trén moi
truong

Quy trinh san xuét ché pham vi sinh vat da ching dé gieo
wom va trong ciy Thong nhua.

Ché pham da chung vi sinh vat

Thi nghiém nhiém ché pham Thong nhua sau 2 thang

Thi nghiém nhiém ché pham cho Thong nhua sau 8 thang
Pit thoai hoa bac mau trude khi trong ring thi nghiém
Cay Thong nhua sau 1.5 nam tudi (hinh a- d6i chimg, hinh
b — bén ché pham da chung VSV).

Xi

89
89
89
89
89
89
90

97
98
101
101
103

104



MO DAU
~ 1L.PATVANBE. S

Thong 1a cay trong Lam nghiép, duoc gay trong & hau khap cac tinh
trung du va mién nai nude ta. Cay théng dugc coi 1a cdy loai trong chi yéu,
v6i dién tich dung thtr ba sau bach dan va keo. Theo quyét dinh s6 3135/QD-
BNN-TCLN ngay 06/8/2015 cua Bo Noéng nghiép va Phat trién nong thén
cong bd s6 liéu hién trang rung toan quéc nam 2014 1a 13,796 tri€u ha dat do
che phu khoang 40,96%. Dién tich rung trong thong cac loai la khoang
400.000 ha (chiém gan 12% tong dién tich ring trong trong ca nudc). Loai
thong dugc trong chii yéu 1a Thong nhya (Pinus merkusii), Thong dudi ngua
(Pinus massoniana), Thong ba I4 (Pinus kesyia), thong dugc chon 13 cay phd
bién nhu vay vi dac diém sinh vét hoc va gia tri ma thong mang lai. Thong
mang lai gia tri 16n vé mat kinh t& nhu: cung cip nguyén vat liéu cho nganh
khai thac than (g6 tru mo), nganh xay dung, nganh cong nghiép lam gidy, gd
bao bi, nhira thong con dugc dung trong nhiéu nganh cong nghiép nhu son,
vécni, vat liéu cach dién va cac mit hang ti€éu dung khac, thong nhua la loai
cay cho nhya nhiéu nhit. O nudce ta hién nay Thong nhya dugc tréng vO1 muc
dich chu yéu 1a khai thac nhya, ngoai ra, rimg thong nhua con c6 y nghia vé
bao v¢ moi truong. V& mit xa hoi tréng rung Thong nhya tao cong viéc, tang
thu nhap cho nguoi dan lam nghé rimg.

Céc loai cay hat trAn n6i chung va thong néi riéng, 1ong hit ¢ ré kém
phat trién, nén trong tu nhién c6 qua trinh cdng sinh bat budc v4i ndm. Soi
nam giup cay trong hap thy nudc va dinh dudng khoang tét hon. Viée gieo
wom gay trong cay Thdng nhua, bat budc phai co su gop mat ctia ndm cong
sinh. Vai trd ciia ndm cong sinh d6i véi cay trong ciing duoc quan tim va
nghién ctru tir rat 1au, Quy trinh k¥ thut gico wom thong do Bo Lam nghiép
nay 1a B6 Nong nghiép va Phét trién néng thon ban hanh nim 1983 da quy
dinh tiéu chuan, chat lugng ciy thong con khi xuat vuon phai c6 nam ré. Dé
dat duoc didu d6 cic co so san xuat phai st dung 10% dat mit rimg thong da
khép tan tron véi thanh phan rudt bau, ¢é c6 ngudn nam cong sinh. Viéc 1am

nay da gay nén nhiéu bat loi nhu sau:



- Nam cong sinh khong duoc tuyén chon,

- Mang theo mam su, bénh dic biét bénh 16 ¢b ré va bénh rom 14 thong,
- Hé sinh théi caa rieng théng khep tan bi anh huong nghiém trong,

- Chi phi rat Ién,

Ngoai ra, viéc gieo wom va gay trong thong ¢ nudc ta hién nay con
gip nhiéu kho khin va tré ngai. Gieo wom thong tai vuon wom con méc
nhiéu bénh nhu: bénh vang coi do cdy thong khéng c6 ndm cong sinh, bénh
théi ¢6 1é, bi chét nhiéu do nam Fusarium spp. Ty Ié cay con bi chét & vuon
wom do ndm Fusarium spp. gdy ra wdc tinh tir 40% dén 50% (Nguyén Sy
Giao,1996). Ngoai ra, ¢ ring trong thong cling hay bi bénh rom 14 thong,
sau rom thdng. Khong nhitng thé nang suét ring trong théng hién nay con
han ché, cay thong sinh trudng phat trién kém, kéo theo stc @& khang yéu,
dé bi bénh va sy tin cong caa nhiéu loai sau va bénh.

Trén thé gi6i cling nhu & nudc ta, di sit dung cac san pham c6
nguodn gdc vi sinh vat (VSV) dé bo sung vao bau wom cdy con, cling nhu
trong rumg thong, viéc 1am nay da mang lai loi ich kinh té cao hon va than
thién v4i moi truong, nham ting ning suat gia tri cua cdy trong va lam giam
hién tuong thoai hoa dat. CAc loai thong va mot sb loai cay trong khac, co
mdi quan hé cong sinh véi ndm, nam 1am nhiém vu hap thu nuéc va dinh
dudng cho cay, dbi khang voi nim gay bénh, chinh nhd méi quan hé nay,
ma cay thdng song duoc trong nhimg diéu kién khi hau khic nghiét, dat
thoai hoa, nghéo chat dinh dudng.

Nhiéu nghién ctru cho thay, cdy Thong nhya co thé song va sinh
truéng phat trién trén dat trong doi ni troc, dat thodi hoa, can cbi, dat nghéo
dinh dudng. Theo s6 liéu cia FAO/UNESCO (2011) [7], trén thé gidi co
hang ty ha dat bi bac mau, tdp trung nhiéu nhat & Chau A, Chau Phi, Chau
My, dic biét 1a cac qudc gia dang phat trién. Hién nay trén thé gidi co
khoang 25% dién tich dat dang thoai hoa nghiém trong — voi nhiéu biéu hién
nhu x6i mon, thiéu nude va suy giam mirc do da dang sinh hoc, khoang 8%
dién tich dat bi thoai hoa & muc vira phai, 36% bi thoai héa nhe hodc 6n

dinh, dién tich dat duoc cai thién chat luong chi chiém 10%. Két qua tinh



toan cho théy, tdc d6 bac mau hién tai khoang 5 - 7 triéu ha/nam, dién tich
dat canh tac trén dau ngudi giam nhanh tir 0,5 ha/ngudi xudng con 0,2
ha/nguoi. O Viét Nam, theo thong ké ciia Bo Nong nghiép va Phat trién
néng thon, ca nude c¢6 21 triéu ha dat canh tic nong - 14m nghiép. Trong do
phan 16n dién tich dat c6 ham luong dinh dudng thap, dic biét c6 t6i 9,34
triéu ha dat hoang hod, (chiém khoang 28% tong dién tich dat dai trén toan
quéc), trong dé c6 5,06 triéu ha dét chua str dung va 2 triéu ha dat dang duoc sur
dung bi thoai hoa ning (Quyét dinh s6 272/QD-TTg ngay 27/2/2007). Thuc té
hién nay & nudc ta cdy Thong nhua duoc trong vai dién tich 16n tai cac lap dia
thoai hda, nghéo chat dinh dudng.

Hién nay trén thi truong phan bon nudc ta, phan vi sinh vt ¢ dinh dam
duoc ban dudi cac tén thuong pham sau ddy: Phan nitragin chira vi khuan nét
san ciy dau tuong, Phan rhidafo chtra vi khuan nét san cay lac, Azotobacterin
chtra vi khuan hat dam ty do. Azozin chtra vi khuan hat dam tir khong khi séng
trong rudng la, loai phan nay co thé tron véi hat giong lta. Cac san pham hién
dang luu hanh ngoai thi truong chua dam bao vé mat do va hoat luc cua
chang vi sinh, do vi sinh vt 1a nhiing té bao song can c6 diéu kién thich hop
vé chit mang va diéu kién ngoai canh. Hau hét cac ché pham VSV chua
dugc chon loc va tap hop nhiéu chung VSV ¢6 ich, khong nhitng thé céac
chang VSV hau hét chi ¢6 1 cong dung nhat dinh. Ngoai ra cac ché pham vi
sinh vat & nudc ta, chil yéu phuc vu cho phat trién cay Nong nghiép va cay
an qua, nhiing loai phan VSV riéng cho cdy 1am nghiép con it hodc rat han ché.
Phat trién cdy Lam nghiép va cai tao dat thoai hoa Lam nghiép, 1a can thiét
va quan trong trong viéc phat trién kinh té, xa hoi, bao vé méi truong va dic
biét 1a phat trién nghé ring. Dé khac phuc nhiing ton tai trén toi tién hanh
nghién ctru ludn an “Nghién ciru co sé khoa hoc sin xudt ché phim vi sinh
vit da chiing dé gieo wom va trong Thong nhwa (Pinus merkusii Jungh.
Et de Vriese) trén dit thodi hod & Mién Bic Viét Nam”.



2. MUC TIEU, POI TUQNG VA PHAM VI NGHIEN CUU

2.1. Muc tiéu nghién ctru

2.1.1. Muc tiéu tong qudt

- Xac dinh dugc co s& khoa hoc san xuét ché phém vi sinh vat da chung
(gdm nam ngoai cong sinh, vi khuan sinh IAA (Indole-3-acetic axit) va ddi
khang ndm gy bénh, vi sinh vt phan giai phét phat kho tan va ¢ dinh nito
tu do) dé gieo wom, gay trong Thong nhya nham ting sinh trudng, han ché
bénh thdi co ré va cai tao dat thoai hoa.

2.1.2. Muc tiéu cu thé

-Tuyén chon dugc chung nam ngoai cong sinh, thudc loai Pisolithus
tinctorius, phan 1ap va tuyén chon vi khuan noi sinh cdy Thong nhya, ¢ kha
nang sinh tong hop IAA va ddi khang voi nAm Fusarium oxysporum gay
bénh thdi cd ré cdy Thong nhwa; phan 1ap va tuyén chon Vi sinh vat phan
giai phot phat kho tan va ¢6 dinh nito tu do ¢6 hiéu luc cao.

- Xéc dinh duoc dic diém sinh hoc cta cac chung VSV tuyén chon.

- Xac dinh duoc co sé khoa hoc tao ché phém VSV da chung,

- San xuat dugc ché pham VSV da ching c6 kha ning ting sinh truéng, han
ché bj bénh dbi véi cay Thong nhwa & vudn wom va rimg trong, cai tao dat
thoai hoa, bac mau.

2.2. Poi twong va pham vi nghién ciru.

2.2.1. Péi twong nghién ciru

- Nam ngoai cong sinh Pisolithus tinctorius

- Vi khuan noi sinh cdy Thong nhua sinh tong hop IAA va d6i khang véi
nam gy bénh thdi co ré cay thong, Pseudomonas fluorescens; Bacillus
subtilis.

- Vi sinh vat phan giai phdt phat kho tan va ¢ dinh nito tu do, duoc phan
lap tir dat rimg, Burkholderia cenocepacia, Azotobacter beijerinskii.

2.2.2. Pham vi nghién ciru

- Luén 4n nghién ctru vé vi khuan ndi sinh ciy thong; va mot sb vi khuan tu

do phan lap tir d4t thoai hod, bac mau.



- Thir nghiém ché pham vi sinh vét da chung véi cdy con Thong nhya &
vuon wom dén 8 thang tudi.

- Thi nghiém nhiém ché pham vi sinh vét da ching cho cdy Thong nhya tai
rimg trong trén dat thoai hoa tai Pong Triéu, Quang Ninh.

- Danh gia vé sinh trudng ctia cdy Thong nhwa, danh gia tinh chat vat 1y, va
mat d6 vi sinh vat ctia dat rimg trong cay Thong nhwa duoc nhiém ché pham
vi sinh vat da chung khi cay con 1 tudi va 1,5 tudi.

3. Y NGHIA KHOA HQC VA THUC TIEN CUA LUAN AN

3.1. Y nghia khoa hoc

Luan an 1a mdt cong trinh khoa hoc nghién cuu kha déy du vé dic
diém sinh hoc ctia mét s6 chung vi khuan c6 ich ndi sinh cdy Thong nhya va
mot sb vi sinh vat tu do phan 1ap duoc tur dat. Cong trinh da dua ra duoc co so
khoa hoc tao ché phém vi sinh vat da chung bon cho Thong nhya, tang sinh
truong, han ché bi bénh ¢ vudn wom va rimg trong. Ché pham vi sinh vat da
chiing c6 kha ning cai tao dét thoai hod, bac mau.

3.2. Y nghia thyec tién

Két qua nghién ctru ciia luan 4n dua ra cach gieo wom cdy Thong
nhya tai vuon wom, hiéu qua, khoa hoc phu hop voéi thuc tién san Xuét va
bao vé mdi truong, khong phai str dung 10% tang dat mat rimg thong dé tron
v6i thanh phan rudt bau.

Két qua luan 4n ciing d3 gép phan nang cao hiéu qua rimg trong Thong
nhuya, sinh truéng tdt, han ché ty 16 bénh, ting hiéu qua kinh té gbp phan cai tao
dét thoai hod bac mau.

3.4. Nhirng dong gop méi caa luan an

- Lan dau tién phan 1ap va tuyén chon dugc 2 chung vi khuén
Pseudomonas fluorescens, Bacillus subtilis néi sinh cdy Thong nhua, c6 kha
nang sinh téng hop IAA vira c6 kha ning d6i khang v6i ndm F.oxysporum

gy bénh théi c6 ré cady Thong nhua.



- Lan dau tién phan lap va tuyén chon dugc 2 ching vi khuan
Burkholderia cenocepacia, Azotobacter beijerinskii c6 kha nang phan giai
phét phat kho tan vira ¢ kha nang c¢b dinh nito ty do.

- Tao ché pham vi sinh vat da chung cho cdy Thong nhya c6 kha nang
kich thich sinh truéng, c¢6 dinh dam, phong trir nAm gay bénh théi cd r& va
cai tao dat thoai hoa bac mau, thay thé viéc sur dung 10% dat mat rung thong
khi gieo vom va thay thé viéc str dung phan NPK bén 16t khi trong rimg.

3.5. Céu tric ciia luin an.

Luén 4n bao gom 3 chuong

- Chuong 1: Tong quan cac van dé nghién ciru.

- Chuong 2: Pia diém, thoi gian, ndi dung, vat liéu va phuong phép nghién

- Chuong 3: Két qua nghién ctru.
- Két luan va khuyén nghi
- Tai liéu tham khao

- Phan phuy luc



CHUONG 1. TONG QUAN VAN PE NGHIEN CUU
1.1. TINH HINH NGHIEN CUU O NGOAI NUGC
1.1.1. Nghién ctru vé nam cgng sinh

NAam cong sinh 1a cac loai ndm c6 kha ning cong sinh véi ré cua cay,
khéng gay hai cho cdy chii ma nguoc lai cung cap cac chit dinh dudng cho
cdy chu, gitp cay chi sinh trudng va phat trién t6t. Nam cong sinh di duoc
cac nha nghién ctru vi sinh vat quan tdm tir rat sém, & Venezuela, ngudi ta
lay 16p dat mat ctia cac ring trong thong da khép tan tron véi dat ciia vudn
wom dé tao rudt bau gieo wom cdy con, ndm cdng sinh cha yéu & day 1a loai
Thelephora terrestric. Tir nhitng nam 1980, bao tir nAm Pisolithus tinctorius
duoc bang Georgia cia My nhiém cho cay thong con ¢ vuon uwom. Marx va
dong tac gia (1982) [64] da nghién ctru, duoc ché pham P. tinctorius da duoc
san xuat va ban rong rii ngoai thi trudng, hau hét cac ciy con gieo uom déu
duoc nhidm ché phdm nay trén quy mé 16n. Cac thé qua nim cong sinh con
duogc thu hai trén nhiéu ving sinh thai khic nhau, nudi tréng cho 1én hé soi,
nhiém cho céc cdy con & dang thé soi hay bao tir, két qua cho thdy, c6 tac dung
10 1ét, cac cdy duoc bon ndm cong sinh cho ting trudng vuot troi. Tuy nhién
viée str dung nidm cong sinh ctia tc gia méi chi & dang don 1¢, chi ¢6 1 ching
vi sinh vét 13 ndm cong sinh, két qua mang lai hiéu qua chua cao.

Vao nam 1986 ¢ Phap, da tién hanh nhiém nim ngoai cong sinh cho cac
cay con ¢ vuon wom nhiam 2 myc dich: ting sinh trudng cua cdy, nang cao hiéu
qua cua viéc trong rimg va nang cao kha ning san xuat nim an (Le Tacon et
al., 1986) [59]. Cac két qua thi nghiém nhiém ndm cong sinh cho céc loai cay
con & vuon wom, hau hét cac cong trinh nghién ctru déu tip trung vao mot sb
loai cy, dic biét 1a cac loai cay 1a kim, cac loai nAm cong sinh duoc cha ¥
nhiéu la P. tinctorius, Lacaria laccata va Laccaria bicolor.

Theo Marx va dong tac gia (1989) [65], bao tir ndm P. tinctorius dugc
thu tir thé qua cta ndm & nhiéu ving sinh thai khac nhau, cong sinh véi

nhiéu loai cdy chii, dé tao cho ché pham bang bao tir c6 tinh da dang vé mat



sinh hoc hon ché ph:flm brling hé soi. Hon tam triéu cAy con, d3 duoc nhiém
ché pham bing hé soi va nhiéu triéu cdy con di duoc nhiém ché phim bang
bao tir, cho két qua sinh trudng vuot troi. Tuy ché phim nay di c6 vu diém
1 1ét so voi cac ché pham chi c6 1 loai vi sinh vét nhung chiing cling ton tai & 1
loai ndm thu ¢ nhidu ving sinh thai, chwa c6 nhiéu ching vi sinh vét khac nhau
trong ché phdm. Nhiéu cong trinh nghién ctiru vé san xuat ché pham vi sinh
vat va nhiém ché pham cho cdy con & vudn wom tip trung vao cac loai cay
14 kim véi cac loai nAm nhu P. tinctorius va L. laccata va L. bicolor. Hién
nay thé qua ndm P. tinctorius dugc thu hai & cac vuon wom di dugce nhiém
nam cong sinh du dé san xuat mdi nam 100 triéu cay con phuc vu cho
chuong trinh tréng rimg cua qubc gia. S. Fracchia va dong tac gia (2004) [74]
1a nhimg nha nghién ctru ngudi Achentina cho ring nim cong sinh ciing anh
hudng téi su nay mam bao tir nam khéac bang nhimg con duong khac nhau nhu
gian tiép théng qua su twong tac hodc truc tiép boi nhitg hop chét ngoai bao
hodc su phat trién nhanh ciia quan thé.

Véi su tmg dung phd bién, ndm men ciing cho thay trién vong dé 1am
tang sy ndy mam bao tir cia ndm cong sinh, hay trc ché sy ndy mam cta vai
loai nAm bénh chtra trong dat boi sy canh tranh nhu kiém soat sinh hoc,
Marques va dong tac gia (2006) [63] cho rang, st dung nim cong sinh 1am
ngan can su ndy mam bao tir ciia cac nAm gy bénh khac.

1.1.2. Nghién ctru vé vi sinh vat ndi sinh sinh TAA Kich thich ting truéng
thue vat.

Cac chat kich thich tang truong thuc vat 1a nhitng chét tu nhién duoc
san xuat bai cac vi sinh vat noi sinh. Ching c6 tac dung kich thich hoic wc
ché mot sé qua trinh sinh ly, sinh héa & thyc vat va vi sinh vat. Brakel va
Hilger (1965) [36] cho rang, vi khuan Azotobacter cé thé san sinh ra axit
indol-3-acetic (IAA) I chét ting truong thuc vat khi duoc nudi ciy ¢ moi
truong nhan tao ¢ thém hoé chat tryptophan. Hennequin va Blachere (1966)
[48] d3 tim thay, chi mot luong nho cua IAA khi nudi cdy vi khuan



Azotobacter trong moéi truong khong co tryptophan dugc thém vao.
Chandramohan va Mahadevan (1968b) [38] d3 phan 14p dugc vi khuan sinh
IAA tang trudng thuc vat tir cay Bong.

Azcorn va Barea, (1975) [34] cho rang, vi khuan thudc chi Azotobacter
cd kha ning téng hop auxin, cytokinin va cac vi chat khac, dugc phan 1ap trén
cay ca chua, nhirng chat kich thich sinh truong thuc vat, c6 thé phan lap duoc
& ré hoic & than cay thuc vat bac cao. Eklund (1970) [41] da chang minh, sy
hién dién cua Azotobacter chroococcum trong ving ré, than cay Ca chua va
Dua chudt c6 twong quan véi ting ty 1& nay mam va phat trién cua cay.

Vi khuan ndi sinh c6 mit trong nhiéu loai cay trong va thuc vt hoang
dai, hdu hét chung déu c6 kha ning c¢d dinh dam nhu: Azospirillum,
Burkholderia, Pseudomonas, Azotobacter (Govindarajan et al., 2006), [44].
Nhiéu loai vi khuan noi sinh thudong duoc tim thiy trong nhiing cdy ngii coc
quan trong, chung c6 kha ning sinh tong hop IAA, ddi khang voi ndm gay
bénh, chung kich thich cdy ting truéng va lam ting ning suat cdy trong
(Muthukumarasamy et al.., 2002) [68].

Theo Spaepen va dong tac gia (2007) [75] cho rang, ¢6 su twong quan
r0 rang gitra mat do vi khuan noi sinh va chat kich thich sinh trudng thuc vat
IAA. Hon nira, nghién ctru con cho thidy IAA ciing c6 thé 1a mot trong
nhiing yéu t6 c6 thé anh hudng tryc tiép tdi sinh 1y cta vi khuan. Nhitng nim
trudc day nhiéu nha khoa hoc cho réng IAA dugc san suét boi vi sinh vat chi 1a
chit chuyén héa thir cAp. Nhung gin day nha nghién ctru Stijn va Jos (2010)
[76] cho rang, VSV ndi sinh nhur nhitng nha may khong 16, san xuat IAA ting
kich thinh sinh trudng thue vat. Ruben va dong tac gia (2012) [72] cho réang,
c6 mit ctia cac vi sinh vat sinh IAA s& 1am ting san lugng ciy trong mot
cach 1 rét, ngodi ra, nghién ctru con cho thdy IAA c6 nong d6 ngoai sinh

qua cao ciing khong tbt cho su phat trién cta ciy trong.



1.1.3. Nghién ciru vé vi sinh vat phan giii phot phat khé tan.

Vi khuan phan giai 1an 1a loai vi khuan séng trong dét, c6 kha ning
phan giai 1an kho tan trong dat thanh 1an dé tan, cay tréng co thé sir dung
dugc. Johri va dong tac gia (1999) [52], da phan 1ap va mo ta dic diém cua
khoang 4.800 chung VSV c¢6 kha ning phan giai phdt phat khé tan. Tuy
nhién, cac tac gia chi dimg & mo ta dic diém cua cic chung, ma chua tng
dung nhimg ching vi sinh vat phan giai phdt phat nay vao san xuit phan vi
sinh. Khi nghién ctru vé vi sinh vat dat, Alan (2000) [33] cho rang, vi sinh
vat dat dong vai trd quan trong trong viéc hap thu va qua trinh bién ddi cua
cac chat dinh dudng trong dat. DPéi véi phdt pho, vi sinh vat dat c6 anh
huong nhiéu dén qua trinh bién ddi phét pho, dic biét vi sinh vat ¢ thé phan
giai phdt pho tir cac hop chét phdt pho c6 trong dat. Ngoai ra, trong ban than
cac loai vi khuan con chira mot luong phdt pho, d6 13 ngudn dinh dudng
dang ké cho cay trong. Nhiéu nghién ctru vé vi sinh vat dat nhan thay, mot it
lugng phét pho c6 sin 1a nhan t6 dong vai trd quan trong nhét trong qua
trinh phat trién cua cdy trong trén dit 4o ¢ phia Pong Nam Trung Qudc.
Ngoai ra, nghién ctru con cho rang, kha ning phéan giai phdt phat cua cac Vi
sinh vat ¢ cac loai dat 1a rat khac nhau. Ho ciing di phan lap duoc nhiing
loai vi sinh vat phan giai phdt phat ¢ trong vuon ciy an qua, trén dat do o
Chang Chen, Trung Qudc.

José va dong tac gia (2001) [53] cho rang, cac chung vi khuan phan
giai phdt phat kho tan duoc phan lap tir cac ngudn khac nhau ¢ hiéu luc phan
giai phét phat kho tan khac nhau va chat luong cua VK phén giai phdt phat
kho tan tét 1a cac VK duoc phan 1ap tir dat, hop chit cac bon, nitrogen. Viée
st dung vi sinh vat phan giai phdt phat kho tan, khong nhiing c6 tac dung cai
tao dat, ma con lam ting luong phét pho cho cdy trong va dem lai két qua tot
cho mua vu.

Timmusk va dong tac gia (2005) [81] di nghién ciru, loai vi khuan co

tén la Paenibacillus 1a loai khong gay bénh cho nguoi dugc phan lap trong
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ré cAy va trong dat, 1a loai gram duong, té bao hinh que, né chuyén dong nhd
roi peritrichous c6 kha ning phan giai phét phat kho tan trong dat rat 1o,
ngoai ra nd con c6 kha ning sinh tong hop chit kich thich ting truéng thyuc
vat. Qua nghién ctru cua cac nha khoa hoc trén thé giéi cho thay, cung mot
chung vi sinh vét c6 thé c6 nhiéu chirc ning nhu vira ¢6 kha ning phan giai
lan vira ¢6 kha nang sinh tong hop IAA. Céc vi sinh vat c6 kha ning hoa tan
phét phat kho tan thanh dé tan bao gém, céc chi thudc nam soi, tdo lam, xa
khuan, vi khuan, cac nghién ctru cho thay, cic chung c6 ngudn goc tir vi
khuan c6 hoat tinh cao va theo thoi gian it bi mét di hoat tinh.

1.1.4. Nghién ctru vi sinh vat doi khang véi nam giy bénh.

Vi sinh vét d6i khang 1 cac loai vi sinh vét séng trong dat hodc trong
cay (endophytes) c6 kha ning sinh cac chat khang sinh, 1am han ché hodc gay
tr& ngai cho sy sinh séng va phat trién ciia cac loai nAm va sinh vat khac (nhu
cac loai vi khuan, tuyén tring, xa khuén...) giy bénh cho cay.

Trén thé gidi dd c6 rat nhiéu nha khoa hoc di sdu vao nghién ctru vi
khun, dic biét 1 vi khuan noi sinh séng trong mo thuc vat, c6 kha nang tao
ra chit khang sinh quan trong dé phong trir mot sé bénh trén cdy trong, trong
do co6 cay nong nghiép va cay 1am nghiép. Alecxander Fleming (1928), tinh
co phat hién ra quan hé ddi khang giira nAm Penicillinum notatum véi khuan
Staphylococus aureus va da tim ra chat khang sinh dau tién 1a Penicillin.
Hién nay, trén thé gidi co khoang 13.000 chat khang sinh tu nhién, trong d6
c6 hon 3.000 chét do thuc vét tao ra, hon 9.000 chat khang sinh do VSV
tong hop dugc va hang ngan dan chat 1a khang sinh ban tong hop. Chanway
(1996) [39] tién hanh phan lap va dinh danh cac loai VK song & trong mo ctia
thuc vat cua 2 loai thong: Thong radiata (Pinus radiata) va Thong do (Thuija
plicata). Chanway ciing cho rang, VK noi sinh thic day qua trinh sinh truéng
cua cay chu, vi da tao ra mot hang rao kiém soat sinh hoc b?mg viéce tiéu diét
truc tiép cac mam bénh xam nhiém vao cdy chi hodc tao thanh mot hé thong

ngan chan sy xam nhi€ém ctia mam bénh.

11



Co ché tac dong chinh ctia ndm Trichoderma la ky sinh (Harman va
Kubicek, 1998) [46] va tiét ra cac khang sinh trc ché cac loai nim gy bénh
(Sivasithamparam va Ghisalberti, 1998). Ngoai hiéu qua truc tiép trén C4c tac
nhéan giy bénh cay, nhiéu loai Trichoderma con dinh cu & bé mit ré cay gitp hap
thy cac chét dinh dudng cho cdy. Nhiéu dong ndm d kich thich su ting truong
cla cdy, gia ting kha ning hap thu dinh dudng, cai thién ning sut cy va gitp
cay khang dugc bénh (Harman et al., 2004) [47].

Joseph va dong tac gia (1997) [54] da tmg dung VSV dbi khang nam
gy bénh, bang cach tiém chung VK vao ciy dé cay kich thich sinh truong
va kiém soat bénh cua cay trong. Céc thi nghiém duogc thuc hién véi 2 cay,
la Ca chua va Dua chudt da dem lai hiéu quéa Gc ché mot sd loai mam bénh
va giam muc do bi bénh. Mam bénh duge st dung trong nghién ctru bao
gom: Pythium ultimum, Rhizoctonia, Fusarium oxysporum, Pseuodomonas
syringe, Colletotrichum orbiculore, Erwinia teracheiphila va thé kham do
virus ¢ cay Dua chudt.

Yuparet (1999) [79] dd phan 1ap va tuyén chon, mot sd loai VK séng
trong md cua cdy c6 c6 kha ning san xudt ra chat khang sinh L-
Asparaginase. Tac gia da phan lap duoc 657 loai vi khuan tir nhiing cdy than
thao, dé san xuét ra L- Asparaginase, c6 220 loai vi khuan ¢ hiéu lyc manh
da dugc dua vao tht nghiém. Chung khuan CMU- HB - 631, tao ra chat
khang sinh L- Asparaginase 16n nhat trong méi truong CMC, pH=7. Sir
dung ngudn giéng 0.2% sé luong vi khuan nudi ciy trong tu lic & nhiét do
25°C thoi gian 48 gio voi toc do lic 175 vong/phat, vi khuan ndy sinh
truéng va sinh ra chat khang sinh L- Asparaginase.

Zhang va dong tac gia (2001) [82] d& nghién ctru dé tao ra sirc dé khang
trong cdy lac, nham 1am cham viéc phat trién bénh dom 14 bang cach, sir dung
vi khuén kich thich sinh truong va kim hdm su phat trién ctia nAm bénh. Araujo
va dong tac gia (2002), da nghién ctru cac loai vi khuan sdng trong mé thuc

vat, dé tim ra cac chat khang sinh, kiém ché cic ngudén bénh & cay trong
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bang phuong phap sinh hoc nham lam giam bét tac dong dén moi truong.
Trong d6 nhém nghién ciru dd phén 14p vi sinh vét noi sinh trén cac giéng cam,
quyt dé tiéu diét va te ché cac bénh ndm trén cac lodi cdy ndy, qua d6 tim duoc
cac bién phap phong trir sinh hoc bénh cho thuc vat, théng qua qua trinh trao
ddi chét ctia cac vi sinh vat noi sinh cay chu.

Nghién ctru cua Xavier va Germida (2003) [78] chi ra rang, nhiém
chung vi khuan Bacillus pabuli d3 lam ting sy ndy mam bao tir ciia ndm cong
sinh cdy ho dau Glomus clarum ciing nhu su phét trién cua ciy ho dau.
Katsunori Noguchi (2004) cho rang, mot ché pham vi sinh vat khi bon vao
dat dugc goi 1a ¢6 hi€éu qua khi thé hién duoc cac diém sau: thay doi tinh
chat vat 1y cta dat bao gdm céu tuong, d6 4m dat, thay doi hoa tinh dat thé
hién trén ham lugng dinh dudng va chit hitu co ting. Nghién ctru ciing chi
ra rang VSV trong ché pham ndy con c6 kha ning trc ché nam gay bénh cho
mot s6 loai cdy trong ndng nghiép.

Co ché tac dong co thé tir mot vai chat kich thich sinh trudng hodc su
tuong tac gitta cac VSV (Frey et al,. 2007) [43], mot vai vi khuan
nhu Bacillus subtilis duoc st dung nhu mot loai khang sinh sinh hoc chdng
lai su tan ph4 cia ndm méc trong san xuét, vdi kha ning wc ché sy phat trién
cua hé soi cling nhu sy ndy mam bao tir. Bén canh d6, vi khuan lién két véi
cdy chi san sinh vai loai chat khang sinh chang han nhu nystatin
tir Streptomyces noursei tiéu diét va han ché sy ndy mam bao tir nam gay
bénh.

Li va dong tac gia (2011) [60] cho rang vi khuan Paenibacillus c6 mot
kha ning doc dao bao vé cdy giéng Ca chua tir bénh héo xanh vi khuan. Héo
xanh vi khuan 1a do Ralstonia solanacearum, mét loai vi khudn gay bénh
cho thyc vat. Chavez va dong tac gia (2012), cho rang vi khuan gay bénh
héo xanh R. solanacearum xam nhép vao cdy qua ré, vi khuan vao trong bd
mach va cac mach xylem, khi n6 phat trién, nhan 1én, nd ngan chan vi¢c van

chuyén nudc va chat dinh dudng. Vi khuan P. polymyxa c6 thé ngin chin
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bénh héo xanh vi khudn nay bang cach chiém hitu va hinh thanh mot mang
sinh hoc xung quanh ré& cua cdy gidng ca chua, ngin chin 16i vao cia vi
khuan gay bénh héo xanh R. solanacearum.

1.1.5. Nghién ctru vé vi sinh vt ¢ dinh nito tu do.

Vi sinh vat ¢b dinh nito 1a nhém vi sinh vat ¢6 kha nang chuyén hoa
khi nito doi dao trong khong khi (79%), thanh dang NH4+ cung cép cho cdy.
C6 nhiéu loai vi sinh vat c6 kha ning ¢ dinh nito tir khong khi. Pang chi y
c6 cac loai: tao lam (Cyanobacterium), vi khuan Azotobacter,
Bradyrhizobium, Rhyzobium; xa khudn Actinomyces, Klebsiella. Phan 16n
cac loai vi khuan c¢6 dinh dam thudng séng cong sinh voi cac ciy ho dau,
chung xam nhép vao ré cay va sdng cong sinh trong do6, tao thanh cac ndt
san ¢ ré cay. Cac loai vi khuin ndy, st dung chat hiru co cua cay dé sinh
truong, dong thoi hut dam tir khong khi dé cung cap cho ciy, mot phan tich
luy lai trong co thé chung. Vi khuan ¢b dinh N tu do gdm: Vi khuan cb dinh
nito tu do hiéu khi: (Azotobacter va Beijerinskia sp.); Vi khuan c¢6 dinh nito
ky khi (Vi khuan thudc nhoém Clostridium).

Hellrigel va Uynfac (1986) di tim ra hai nhém vi sinh vat ¢6 dinh
nito, d6 1a nhom vi sinh vat ¢b dinh nito tw do va hoi sinh, nhém vi sinh vat
cong sinh ¢ dinh. Nha bac hoc An Do Stacké (1893) da phan lap dugc mot
loai vi khuan & rudng laa nuéc pH rat chua co kha ning ¢ dinh nito phan
tar, vi khuan duoc dat tén 1a Beijerinskii. Vi khuan Beijerinskii c6 hinh cau,
hinh bau duc hozc hinh que, gram &m khéng sinh nha bao, hiéu khi, mot s6
loai ¢ tiém mao c6 kha ning di dong duoc, kich thudc té bao dao dong 0,5
— 2,0 x 1,0 — 4,5(um), khuan lac rat nhay, 15i, khdng mau hoic mau nau ti
khi gia, khdng tao nang xac. Vi khuan Beijerinskii c6 kha nang dong hda tot
cac loai duong don, duong kép, ctr tiéu tén 1 gam duong gluco n6 ¢ kha
ning c¢d dinh duoc 5 — 10 mgN. Khéc véi vi khuan Azotobacter, vi khuan

Beijerinskii c6 tinh chdng chiu cao vai acid, nd ¢ thé phat trién & moi truong
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pH= 3, nhung van phaét trién & pH trung tinh hozc kiém yéu, thich hop & d6 am
70 — 80% & nhiét do 25 — 28°C.

Beyjeirinck (1901) [35] di phan lap duoc tir dat mot loai vi sinh vat
c6 kha ning cb dinh nito phan tir cao, ong dat tén cho l0ai vi sinh vat nay 1a
Azotobacter. Vi khuan Azotobacter khi nudi cdy ¢ méi truong nhan tao
thuong biéu hién tinh da hinh, khi con non ¢6 tiém mao, c6 kha nang di dong
dugc nho tiém mao. La vi khuan hinh cau (song cau khuan), gram am khong
sinh nha bao, hao khi, c6 kich thuéc té bao dao déng 1,5 — 5,5 (um), khuan
lac mau trang trong, 16i, nhay. Khi gia khuan lac c6 mau vang luc hoic mau
nau tham, té bao duoc bao boc 16p vo day va tao thanh nang xac, gap diéu
kién thuan lgi nang xac nay s& nut ra va tao thanh cac té bao mai, vi khuan
Azotobacter thich (ng véi pH 7,2 — 8,2, nhiét d6 28 — 30°C, d6 am 40 —
60%. Azotobacter dong hoa tét cac loai dudng don va duong kép, cir tiéu ton
1 gam dudng glucozo no6 ¢ kha niang dong hoa dugce 8 — 18 mg N. Ngoai ra
Azotobacter con c6 kha ning tiét ra mot sé vitamin thuéc nhém B nhu B1,
B6..., mdt s6 acid hitu co nhu: acid nicotinic, acid pentotenic, biotin, auxin.

Céc tac gia Maryenko (1964) [67] va Arun (2007) nghién ctiru cho
rang, mat do vi khuan Azotobacter trong viing gan ré cua cay trong co mat
d6 cao hon cac ving dat hoang. Ho da phéan 1ap va tuyén chon mot sé chung
vi sinh vat ¢6 dinh nito tao phan bén sinh hoc bon cho cay trong nhu laa,
ngd, mia va rau. Két qua thu duogc rat kha quan vé su tong hop nito tir khi
quyén cua cac loai cay trdng ndy, qua dé di thuc day su ting trudng cua cac
loai cdy trong. Ngoai ra, tac gia con khang dinh rang, cac loai phan bon sinh
hoc ¢6 kha nang tong hop nito rat 6n dinh, khéng gay hai cho méi trudng va
dam bao chat luong ndng san sach.

Cay ho dau co6 kha nang phuc hoi va duy tri do phi cua dat, da dugc
con nguoi biét dén tir rat 1au. Péc tinh quy gia cia cay ho ddu c6 duoc 1a do
cdy c6 kha ning cong sinh v6i mot loai vi khuan séng trong ndt san cia ré

cdy. Nam 1868 nha khoa hoc nguoi Ha Lan M.W. Beijrinck da phan lap
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dugc vi khuan sbéng cong sing trong nét san cdy bo dau, ong dit tén 1a
Bacillus Radicola. Cudi nam 1889 nha khoa hoc nguoi Bac B. Fank dé nghi
d6i tén vi khuan nay 1a Rhizobium thudc chi Rhizobium. Loai vi khuan nay
c6 kha nang c¢d dinh nito khi troi thanh dam hop chét. Trong qua trinh cong
sinh véi cdy ho d4u, vi khuan cung cip hop chat dam cho dét va cdy, con cay
cung cip cac san pham quang hop cho vi khuan. Hang nam vi khudn nét san
ctia cdy ho dau cung cap cho dat khoang 80 triéu tin dam, twong duong véi
lugng phan dam hoa hoc ma cac nha may trén thé gidi san xuét ra cing thoi
diém. Kha nang lam giau dam cho dat tuy thudc vao cac loai cay dau do:
Nhu cay dau diia, cay dau rang ngua ¢d dinh dugc 45 - 552 kg N/ha/nam,
cay bau Ha Lan ¢d dinh duoc 52 - 77 kg N/ha/ndm, cay Pau xanh ¢ dinh
dugc 63 - 342 kgN/ha/nam, cay Dau tuong ¢d dinh duoc 179kgN/ha/nam,
cay Medicago c6 dinh dugc 504 kgN/ha/nam. Ché pham vi khuan not san da
dugc san xuét tir rat 1au trén thé gidi. Nam 1896 ¢ Dt 1an dau tién ché ra
loai ché ra loai ché pham goi 1a Nitrazin, & My san xuat ra ché pham
"Nitroculture", & Anh san xuét loai ché phélrn Nitrobacterin. Td1 nay hau hét
cac nude déu sur dung ché phém vi khuan ndt san cho cay ho dau, dac biét la
cdy dau tuong. Ngoai ra, con c6 mot sd vi sinh vat khac cling c6 kha ning cb
dinh dam khi tro1 khi séng cong sinh véi thuc vat, do la vi khuéan lam
(Cyanobacteria) cong sinh véi béo hoa dau c6 kha nang c¢6 dinh duoc 20 - 30
kgN/ha/vu & la ngdp nude. Bén canh d6 con c6 mot sé loai Frankia (xa
khuan) séng cong sinh v6i 7 ho bao gdm 160 loai thuc vat than gb cling hinh
thanh ndt san va c6 kha nang ¢ dinh dam khi troi.

Nha bac hoc nguoi Nga Vinogratxkii (1939) dd phan 1ap tuyén chon
dugc mot loai vi khuan yém khi, ¢ kha ning cb dinh nito phan tir cao, tac
gia dat tén cho loai vi khuan nay la vi khuan Clostridium. Vi khuan Clostridium
dong hda tot tat ca cac ngudn thirc an nito vo co va hitu co, cr 1 gam duong
gluco thi dong hoa dugc 5 — 12 mgN, day 1a loai truc khuan gram duong, kich
thudc té bao dao dong 0,7 — 1,3 x 2,5 — 7,5 (um) khuan lac thuoc nhém S, mau
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trang duc, 1i, nhay. Vi khuan Clostridium it man cam véi méi truong, nhat la
mdi truong thira P, K, Ca va ¢6 tinh 6n dinh véi pH, nd c6 thé phat trién ¢ pH
4,5 -9, d6 am thich hop 60 — 80%, nhiét d6 25-30° C. Vi khuan Clostridium co
rat nhiéu loai khac nhau: Clostridium butyrium; Clostridium beijerinskii;
Clostridium pectinovorum...

Theo Timmusk (1999) [80]; vi khuan Paenibacillus duoc phan lap
trong ré cay va trong dit c6 kha ning cb dinh nito tu do, thuc day kich thich
tang truong thyc vat san xuat enzym thuy phan, san xuét thudc khang sinh
chéng lai vi sinh vat gdy hai cho con ngudi va gay bénh thuc vat. Ngoai ra no
cling c6 thé giup cdy hap thu phét pho va ting cuong do xdp dat, vi khuan nay
c6 mot vai trd quan trong trong hé sinh thai va tiém ning trong céng nghiép.

Huo va dong tac gia (2010) [50] cho rang, vi khuan Paenibacillus 1a
mét loai vi khuan cb dinh dam gram duong, ky khi, cé kich thudc bao tur 0,6
- 3,0 um 1a mot loai vi khuén chiu nhiét do cao c6 thé ung dung san xuét ché
phém vi sinh vat bon cho cac vung khi hau c¢6 nhiét d cao va dét can ci.
Sartaj va Wani (2012) [73] d nghién ctru va cho rang, vi khuan Azotobacter
chroococcum 1a thanh phan khong thé thiéu giup cho sy mau m& cua dit,
chung nhu nhitng nha may nhé tong hop nito, auxin, cytokinin va cac chat
GA nho d6 tang sinh trudng va ning xuit ciy trong noéng san rat dang ké.
Khi nudi cdy vi khudn A. chroococcum ¢ 28°C thi kha ning tong hop nito 13
16n nhit. Tuy nhién & nhiét do 15°C - 25°C chung vi khudn nay van c6 kha
nang tong hop nito nhung khong cao. Khi & nhiét d6 thap 10°C - 15°C chung
vi khuan trén tong hop nito rat kém.

1.1.6. Sir dung ché pham vi sinh vat hon hop.

Phan bon vi sinh duoc san xuit dau tién tai Puc tir nhiing ndm 1896 va
dat tén 1a Nitragin. Nhitng nim sau viéc san xuat phan vi sinh dugc phat trién &
mot sd nudc nhu & My (1986), Canada (1905), Anh (1910) va Thuy dién
(1914), nhimg ndm sau d6 mot s6 loai ché pham nhu Rhizobium ciing duoc

phat trién. De va dong tac gia (1988) [40] di san xuat ché pham nim cong
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sinh duéi dang vién nén bang bao tir cta cic loai nam P. tinctorius va
Scleroderma spp, dé nhiém cho cac loai cay 14 kim va cac loai thong, két qua
rat rd khi dudng kinh cta cac cay con duoc nhiém ché pham ting hon so véi
d6i chumg 14 75% sau 16-18 thang tudi.

Nha nghién ctru nguoi Nam Phi Lubanza va dong tac gia (2013) [61]
cho rang ché pham vi sinh vat hdn hop bao gdm Azospirillum va Rhizobium c6
kha ning thuc day sy phat trién va ting san luong cua cdy trong. Ché pham hdn
hop vi sinh vét nay c6 thé duoc st dung nhu phan bon hod hoc, ngoai ra ching
khong c6 anh huong xau dén méi truong. Ung dung ché pham hdn hop vi sinh
vat nay giam thiéu viéc str dung phan bon hoa hoc, loai ché pham nay da duoc
str dung thuong mai & mot sO nude phat trién.

Olubukola va Bernard (2012) [70] hai nha khoa hoc nguoi My da
nghién ctru ché pham hdon hop cac loai vi sinh vat khac nhau tao phan bon.
Phén bon hdn hop vi sinh vat gdm vi khuan kich thich sinh truéng thuc vat,
vi sinh vat di khang bénh va vi khuéan chéng lai sy xam hai cua sau bénh.
Tuy nhién ché pham vi sinh vat nay dang tim cach tiép can thi truong, tac
gia ciing dua ra mot sd vi du vé sy thanh cong khi st dung ché pham, ngoai
ra, ché pham ciing dugc ban cii dén viée hop tac qubc té dé san xuat cac loai
ché pham sinh hoc khong gay hai méi trudng.

1.1.7. Nghién ciru vé gieo trong Thong nhura.

Thong nhua c6 ving phan bd kha rong, tir mién Nam Trung Qudc,
Lao, Campuchia, Thai Lan, Phillippin dén Indonesia va mién Pong
Myanmar. Ching dugc trong tir rat lau & nhiéu nudc thudc khu vuc Pong
Nam A nhu Viét Nam, Lao, Campuchia, Philippines, Malaysia va Indonesia.
Céc nghién ctru cho rang, Thong nhua thuong phan bd & phia nam duong
xich dao, trong day Barisian Sumatra, né dugc tim théy o do cao 800-
2000m, & cac vung thao nguyén, rung cay la rong tai sinh sau khi bi nguodi
dan ban dia d6t. Cac khu rimg Thong nhua phat trién t6t nhat dugc tim thay

xung quanh H6 Toba ¢ mién Bac. Thong nhua con 1a loai cdy ua sang chiu
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nhiét d6 cao va chiu han tét, ching phat trién tdt trén ca dat cat va dat do, tai
sinh ty nhién tét, ddc biét 13 khu vuc ring bi tan pha do dot. O Viét Nam,
cay Thong nhua 13 loai ciy chii yéu duoc trong trén khu vuc dat tréng, doi
nui troc hoac ram rap, rung Thong nhya, c6 kha nang bdo vé moi truong,
chéng x61 mon va sat 1o dat. Cac nghién ctru cho rang trong 5 nim dau cay
Thong nhya sinh truéng cham, sau d6 sinh trudng rat nhanh va sau 15 nim
c6 thé thu hoach nhya.

Pousujja va dong tac gia (1986) [71] tai Pan Mach, nghién ciru vé bao
quan hat giéng, gieo wom va trong cdy Thong nhwa ¢ khu vuc chau A. Hat
Thong nhua thu vé can bao quan lanh, hat co6 thé bao quan lanh dugc 2-3 nam,
tac gia cho rang, cay Thong nhua pht hop véi nhitng ving dat kho bac mau, do
am thap. Tai Indonesia, Hidayat va Christian (2003) [49], dd nghién ctu vé
gieo wom cdy Thong nhua & vuon wom, két qua sau khi gieo wom khoang 7
ngay hat gidng bat ddu nay mam, sau 12 — 15 ngay thi 80% sd hat gidng da nay
mam hét, ciy cao khoang 5-7 cm cdy ciy vao bau. Khi gico wom ciy trong
vuon uvom, nhém nghién ctru co st dung ndm ngoai cong sinh bon cho cy, sau
thoi gian 12- 18 thang, luc d6 cay Thong nhua da tudi dé dua di trong rimg.

Theo Jungh (2012) [55], dién tich rung Thong nhua dang bi thu hep
bai bi tan pha dé trong cdy néng nghiép. Chinh phu An D ¢6 canh béo rang,
Thong nhya 13 loai can duoc bao ton va giy trong rong, voi loi ich sinh thai
vé bao vé mdi trudng ma rimg Thong nhua mang lai, dic biét 13 rimg Thong
nhua khu vuc & Arunachal Pradesh, An Do dang bi canh bao nguy co mat
rung.

Nhitng nim gan day, Trung tdm nghién ctru Lam nghiép qubc té
(CIFOR) thuc hién nghién ctru 1ap dia va quan 1y rung trong, trong dé co
nghién ciru quan 1y lap dia rimg trong thong nhya. Cac nghién ciru dugc tién
hanh & cac nudc nhu Brazil, Cong G6, Nam Phi, Indonesia, Trung Quéc, An
Do va Viét Nam. Két qua cho rang bién phap xt Iy 1ap dia khac nhau va cac

loai ciy trong khac nhau di c6 anh huong rat khac nhau dén do6 phi coa dat,
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trong d6 xir 1y 1ap dja dé trong cay thong nhya khac nhau thi d phi cta dat
rimg Thong nhya khac nhau, ning suét rimg trong Thong nhua phu thudc
l6n vao cac bién phap lam sinh va xur ly 1ap dia khac nhau. Ngoai ra khi
nhan giéng gy trong Thong nhwra nhiéu nudc di st dung cac loai ndm cdng
sinh nhu P. tinctorius, Boletus granulatus, Scleroderma spp., Thelephora
terrestris, Cenoccocum graniforme, Amantita spp., va Rhizopogon spp....
gay nhiém vao dit vom hat, cay con s& c6 bd r& t6t va sinh trudng nhanh.

1.2. TINH HINH NGHIEN CUU O TRONG NUGC
1.2.1. Nghién ctru vé nam cgng sinh.

Pham Quang Thu (2004) [26], ché phim ndm cong sinh da duoc thir
nghiém cho cdy thong con, bach dan, keo, phi lao & vuon wvom va cho thong
& rimg trong bude dau di co két qua tét. Co khoang hon 1000 ha rimg trong
thong nhiém ché phém nam cong sinh tai mot s6 khu vuc thudc tinh Béc
Giang va Lang Son thudc Cong ty Lam nghiép Pong Bic, ciing cho két qua
kha quan. Nhung ché pham nay con & dang tho va chua tong hop nhiéu
chuing vi sinh vat ¢ ich.

Pham Quang Thu va Pang Nhu Quynh (2007) [28], da diéu tra thu thap
duoc 33 loai nAm ngoai cOng sinh voi thong va bach dan trong do: co6 16 loai
cong sinh vdi thong; 14 loai cdng sinh véi bach dan va 3 loai cdng sinh véi ca
thong va bach dan. Pa phan 1ap thanh cong 16 loai trong d6: 7 loai cong sinh véi
thong; 6 loai cong sinh véi bach dan; 3 loai cong sinh véi thong va bach dan.

Pham Quang Thu va Pang Nhu Quynh (2008) [29], d& nghién ciru
nam cong sinh véi cay Bach dan, cac tac gia cho ring, c6 khoang 400 loai
nam cong sinh véi Bach dan, tuy nhién khong phai lic nao dat tréng rimg
cling c6 san nadm ngoai cong sinh thich hop véi Bach dan. Do d6 céc tac gia
can nghién ctru tuyén chon loai ndm cong sinh tot nhat. Theo d6 tac gia da
tim ra 4 loai sinh trudng nhanh, 8 loai sinh truéng trung binh va sinh truéng
chdm c6 3 loai. Loai c6 sinh truong hé soi nhanh nhét 1a Macrolepiota
rhacodes; loai moc cham nhat 1a Tricholoma ustale; hau hét cac sgi ndm

phan 1ap duoc déu moc ¢ murc d6 trung binh.
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Trong giai doan 1970 dén 1985, Nguyén Sy Giao va dong nghiép da
nghién cttu tap trung chi yéu vé thanh phan loai nim cdng sinh ddi véi cac
loai thdng. Téac gia da nghién ctru, ché pham nam cong sinh dé nhiém cho
cdy con & vudn wom chéng bénh vang coi, c6 hiéu qua nhit dinh nhung
chua thuc sy san xuét dugc ché pham ¢ dang thuong pham dé gieo wom hay
gay trong thong. Nam cong sinh cy thong c6 mot vai tro hét sirc quan trong,
d3 duoc cac nha quan 1y quan tAm tir rat som, Quy trinh k¥ thuat gieo wom
thong do bo Lam nghiép nay 1a bo Nong nghiép va phat trién néng thon ban
hanh nim 1983 da quy dinh tiéu chuan, chit luong cdy thong con khi xuét
vuon phai ¢ ndm ré. Khi gieo vom théng tai vudn uom, cic co s& san xuat
déu st dung 16p dat mit cta cac ring trong thong da khép, tan tron voi dat
dong bau nham liy ngudn nim cong sinh c6 trong ty nhién. Viéc 1lam nay nhu
xem don gian, song né ciing gay ra nhiéu bat loi nhu: khi dao 16p dat mat da
anh huong dén moi truong séng cua cac rimg trong da khép tan, mang theo
khong it nguon bénh san co trong ty nhién; nguén nam cong sinh khong dugc
tuyén chon, hiéu qua khong cao, chi phi rat 16n va giy 6 nhiém méi truong.
1.2.2. Nghién ciru vé VSV ngi sinh sinh tong hop IAA kich thich ting
truéng.

Nguyén Kim Anh va ddng tac gia (2008) [1], dd nghién ctru phan 1ap
dugc 8 chung vi khuan Azotobacter tir 30 mau dat. Trong d6 c6 6 ching c6
hoat tinh sinh tong hop IAA, chiing BKS5 sinh tong hgp IAA manh nhat 1én toi
4,313ug/ml sau 3 ngay nudi ciy va lén t6i 6,24pg/ml sau 5 ngay nudi cdy, &
nhiét @6 28 — 30° C, lic 200 vong/ phut. DS Kim Nhung va Vii Thanh (2011)
[15] da phéan 1ap vi sinh vat ndi sinh tir cdy mia c¢6 kha nang sinh IAA. Trong
s 12 dong vi khuan Azospirillum sp. va 14 dong vi khuan
Gluconacetobacter sp. da dugc khao st thi c6 2 dong vi khuan A1 va G10
vira c6 kha ning téng hop IAA vira c6 kha ning c6 dinh dam dat & muc cao.
Luong TAA cua dong Al dat 17,748 pg/ml; G10 dat 2,710 pg/ml va luong
dam Al dat 8,098 pg/ml; G10 dat 8,772 pg/ml. Tran Thanh Phong va Cao
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Ngoc Diép (2011) [16] da phan 1ap duoc 49 dong vi khuan noi sinh trén cay
dua, tuyén chon duoc 9 dong déu c6 3 dic tinh t6t nhu ¢d dinh dam, kha nang
phan giai 1an va sinh tong hop IAA. Nguyén Thi Huynh Nhu va dong tac gia
(2013) [16] da nghién ctru phan 1ap va tuyén chon vi sinh vat noi sinh trén
cdy chudi co kha ning sinh IAA. Trong khi d6 cac dong vi khuan trén méi
truong NFb cho két qua tong hop IAA tt hon, hai dong D1 va D5 cho két
qua cao nhat véi ndong do IAA 1an luot 1a 3,16 pg/ml va 3,07 pg/ml. So sanh
muc do tuong déng chudi nucleotide 16S tDNA, dong N12 duoc xac dinh 1a
vi khuan Achromobacter sp. voi do twong ddng 97%, dong D1 1a loai
Pseudomonas aeruginosa véi do tuong dong 94%.

1.2.3. Nghién ciru vé vi sinh vét phén giai phdt phat

O Viét Nam da nghién ctru vé cac VSV phan giai phdt phat nhu: Pham
Vin Toan va dong tac gia tir nam 1996 dén nam 1998, da phan 1ap dugc 100
chung c6 hoat tinh phan giai 1an. Bon phan hitu co vi sinh vat lam cdy sinh
trudng t6t hon, 1am ting ning suat lta 21,6% va ddi véi lac 1a 23,7% [31].
Theo Pham Vian Toan va cong su (2004) [32] vi khuan ndt san co tac dung
nang cao nang suét lac vo 13,8-17,5% & cac tinh phia Bac va mién Trung.
Céac két qua nghién ciru cling cho thdy st dung phan vi khuan nét san két
hop v6i1 lugng dam khoang tuong duong 30-40 kgN/ha mang lai hi¢u qua
kinh té cao, ning sut lac dat trong trudng hop nay cé thé tuong dwong nhu
khi bén 60 va 90 kgN /ha. Hiéu luc ctia phan vi khuan ndt san thé hién dic
biét rd nét trén ving dat nghéo dinh dudng va vung dat méi trong lac. Loi
nhuan do phan vi khuan ndt san xac dinh dat ting 9,8 lan.

Pham Viét Cudng (2004) [2] di phéan 1ap dugc 80 ching vi khuan
phan giai lan trong d6 c6 24 ching c6 kha niang phéan giai phdt phat manh
(duong kinh vong phan giai >10mm chiém 30%), 34 chung c6 kha ning phan
giai phét phat trung binh (duwong kinh vong phan giai tir 6 — 10 mm chiém
42,5%) va 22 ching c6 kha ning phan giai phdt phat yéu (duong kinh vong

phan giai dudi 5,5 mm chiém 27,5%). Tac gia da nghién ctru san xuat phan
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bon vi sinh vét da chung (c6 vi sinh vat phan giai phdt phat) két qua cho thay
dam hitu co, P,0s d& tan va K,0O d& tan déu tang 1én sau 2 nam thi nghi¢m.
Cay ca phé co tdc do ting truong chiéu dai canh, duong kinh canh nhanh hon,
cdp 14 hinh thanh nhiéu hon, han ché qua rung, qua mot nhan va ty 18
tuoi/nhan thip. Pham Vin Toan va dong tac gia tir nim 1996 dén nam 1998,
da phan 1ap dugc 100 chung cé hoat tinh phan gidi 1an. Bon phan hitu co vi
sinh vat lam cdy sinh truong t6t hon, 1am ting ning suat lta 21,6% va dbi voi
lac 1a 23,7%.

Nguyén Thi Thiy Nga va Pham Quang Thu (2009) [14] vé6i 30 mau
dat rung thu dugc & cac tinh mién Béic Viét Nam da phan 13p duoc 30 ching
vi sinh vat c6 kha nang phan giai lan. Trong dé c6 15 chung c6 hi¢u luc
phan giai 1an rat cao, chiém 50% tong sé chung phéan lap duoc. Cac ching
PGLgns, P9.2, P1.4, P1.1, c6 duong kinh vong phan giai phdt phat cao (co
duong kinh vong phan giai > 2,2 cm). Két qua phan tich dinh luwong ciing
cho thay ching PGLgys, c6 kha ning phan giai photpho dé tiéu 16n nhat, t&i
497.62ppmP, gap khoang 12 1an so voi di chimg. Sau d6 13 cac chung P1.4,
P1.1, P7.1 phan gidi dugc lugng photpho > 420ppmP. Dinh danh dugc 3
chung, P1.1, P1.4 va PGLgp;3 trong d6 c6 2 chung trung nhau do 1a chung P1.1,
P1.4 la loai Burkholderia cenocepacia, PGLgys la loai Burkholderia tropicalis.
1.2.4. Nghién ciru vé VSV d6i khang v6i nam giy bénh

Pham Van Mach (1991) [18] da st dung cac chung Tricoderma spp.
va xa khuan Streptomyces spp. dé phong chdng bénh thdi cb 1& cdy thong
con & vuon wom. Cac ching nAm va xa khuan duoc phan 1ap tir dat. Pham
Quang Thu va Tran Thanh Trang (2002) [25] d& phan 1ap va tuyén chon VK
d6i khang v6i ndm gy bénh ciy thong con ¢ vudn wom, véi 12 loai cay
dung lam mau dé phan 1ap VK d3 phéan 1ap dugc 70 chung VK khéac nhau va
da tuyén chon dugc 11 chiung VK c6 hiéu luc doi khang véi nam gay bénh
théi cb ré F. oxysporum. Cac nha khoa hoc thudc linh vuc bao vé thuc vat

d6i v4i cac cay trong nong nghiép da thu dugc nhimg két qua dang khich 18
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trong viéc phan lap va tuyén chon cac vi sinh vét c6 kha nang tc ché su phat
trién cua vi khuan gay bénh héo xanh cac cay: lac, ca chua, dau... va mot )
nam bénh hai ciy bong va mot sd loai nAm bénh khac.

Nguyén Thi Thiy Nga va Pham Quang Thu (2006) [12] d4 dung ndm
Colletotrichum truncatum thir nghiém diét trir cé ngoai lai xam hai ring tai
phong thi nghiém. Tac gia da str dung bao tir vo tinh nAm C. truncatum nong
d6 10*-10° bao tir /1ml dung dich c6 kha ning gy bénh cho Co lao va cay
Mai duong trong diéu kién phong thi nghiém. Sau 48 gio nhiém nam, 100%
cdy bi bénh va trén 50% dién tich 14 bi chét hoai d6i vai C6 1ao va gan 100%
dién tich 14 bi chét hoai d6i voi cay Mai duong.

Nguyén Thi Thity Nga va Pham Quang Thu (2006) [13], ciling di phan
1ap duoc 56 ching vi khuan khac nhau tir 10 loai cay gb va dé tuyén chon dugc
12 ching VK c6 kha ning sinh khang sinh tic ché su phat trién clia nam gay
bénh soc tim Ludng. Tuy thudc vao dic diém ctia mdi chung ma cb phuong
thitc rc ché ndm bénh khac nhau. C6 chung VK moc trim 18n soi nAm tiéu diét
hoan toan soi ndm ciing c6 chung tao nén cac vong khang nam hiéu lyc diét
nam cang cao khi dudng kinh vong khang nim cang 16n. Nguyén Hoang Nghia
va Pham Quang Thu (2006) [17] d& cao vai tro cta vi khuan néi sinh cay keo
lai trong viéc kich khang bénh loét than canh cdy keo lai do ndm
Colletotrichum gloeosporioides.

Pham Quang Thu va Nguyén Thi Thity Nga (2007) [27] d3 phan 1ap
duoc 113 ching VK tir 15 miu bach dan khong bi bénh, trong d6 c6 22
chung c6 dic diém hoan toan khac nhau. Tuyén chon dugc 5 chung VK co
kha niang d6i khang v6i ndm Cryptosporiopsis eucalypti gdy bénh dom 1a
bach dan, duong kinh vong trc ché tir 20,03 mm dén 22,0 mm. Vii Van DPinh
(2009) [4] di phan 1ap duoc 30 ching khuan ndi sinh ciy keo lai & 5 cap
bénh khac nhau, trong d6 c6 3 chung khuan dbi khang voi nim
Colletotrichum gloeosporioides d6 1a chung BO3, PO1, XO2. Trong qué trinh

nghién ctru str dung vi sinh vét ndi sinh dé tang cuong tinh kich khang dbi voi
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bénh kho canh ngon Keo tai tuong, Vii Van Pinh (2012, 2014) [5], [6], da phan
lap duoc 40 ching vi sinh vit ndi sinh c6 kha ning khing nim C.
gloeosporioides. T két qua thir hiéu luc cac ching vi sinh vat ndi sinh v6i nAm
kho canh ngon keo lai C. gloeosporioides, tac gia da chon dugc 5 chung c6
hiéu luc khang nam rat manh, (PO1, KPT, LC, X02, B03), cac chung nay déu
c¢6 vong tc ché 16n hon 20 mm.

Lé Nhu Kiéu va dong tac gia (2010) [8], phan 1ap va tuyén chon mét sb
ching vi khuan Ralstonia solanacearum gay ra bénh héo xanh lac va vimg dé
san xudt cac ché pham vi sinh d6i khang tmg dung trong san xuét lac va vimg.
10 chung vi khuan phén 1ap va tuyén chon duoc c6 hoat tinh d6i khang véi Vi
khuan R. solanacearum, an toan dbi véi cdy trong va dong vat méu nong.
Trong do, chung CXS5 thudc chi Bacillus va PX1 thudc chi Pseudomonas vira
c6 kha ning kiém soat bénh héo xanh vi khuan do R. solanacearum trén ca lac
va vimg. Ching CX5 lam giam ti 1¢ vimg chét héo 1a 66.64% va lac 1a 74.41%
so ddi chimg; v6i ching vi khuan PX1 ti 18 nay 13 71.31% va 61.3%, vira ¢6
kha ning kich thich sinh truong cdy trong, do d6 chung c6 tiém ning cao trong
san xuat ché pham vi sinh d6i khang. Ciing theo Lé Nhu Kiéu va dong tac gia
(2011) [10], da tuyén chon duoc 06 chung nam Botryodiplodia theobromae
Pat1a TC1, QN1, MS1, YC1, MI2; cac chung nay déu co doc tinh cao, gdy chét
100% cay cao su trong diéu kién thi nghiém nha ludi; hai chung vi khuan C6
Ia Bacillus subtilis va S1 la Bacillus amyloliquefaciens dam bao an toan sinh
hoc va c6 kha ning d6i khang véi 06 ching nidm Botryodiplodia theobromae
Pat da chon, dudng kinh vong tc ché tuong ung tir 13-15 mm va 14 -16 mm.
Chung vi khuan C6 va S1 c6 kha ning 1am giam ti 16 chét ciy cao su vuon wom
tir 100% xudng con 10,8% va 15,5% trong diéu kién nha ludi.

1.2.5. Nghién ctru vé vi sinh vat c6 dinh nito tw do.

Nito 12 nguyén t6 dinh dudng quan trong khong chi véi cdy trong ma

ngay ca doi véi vi sinh vat, ngudn du trit nito trong tu nhién rat 16n chi tinh

riéng trong khdng khi nito chiém khoang 78,16% thé tich. Ngudi ta udc tinh
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trong bau khong khi bao trum 1én 1ha dt dai chira khoang 8 triéu tan nito,
luong nito nay c6 thé cung cip dinh dudng cho cdy trong hang chuc triéu
nam néu nhu cay trong dong hoa dugc chung. Trong co thé cac loai vi sinh
vat chira khoang 4,1015 ty tin nito. Cay trong ciing nhu cac loai dong vat va
ngudi khong ¢ kha niang dong hoa truc tiép ngudn nito ty do tir khong khi
nhung tt c4 ngudn nito trén cdy trong déu khong tu dong hoa duge ma phai nho
vi sinh vat. Hang nim, cy trong lay di tir dat hang trim triéu tin nito, bang cach
boén phan con nguoi da tra lai cho dat khoang hon 40%, luong thiéu hut con lai
co ban duoc bd sung bang nito do hoat dong séng cta vi sinh vat. O nude ta
phéan bon vi sinh da dugc nghién ctru tir nhitng nam 1960, tuy nhién lugng phan
bon vi sinh duoc san xuat nhitng nim sau ndy chua dap img duoc nhu cau cia
s&n Xuat.

Lai Chi Qudc va dong tac gia (2012) [23] da tuyén chon va nhan dién
vi khuan ¢é dinh dam (c6 kha ning hoa tan phdt phat va kali) duoc phan lap
tir vat liéu phong hoa cuia ving nai da hoa cuong tai ndi cam, tinh An Giang.
28 dong vi khuan duoc phan lap trén méi truong Aleksandrov tir hai muoi
mau vat liéu phong hoa cua da hoa cuong déu c6 kha niang téng hop
ammonium trong moi trudng Burk’s, trong d6 c6 5/28 dong tong hop NH,
cao. Hon hop vi sinh vat cia mot sb dong nhu, Rhizobium tropici, Bacillus
subtilis, Rhizobium multihospitium da gitup cho cac loai nhu hanh 14 va mong
toi phat trién chiéu cao, ting trong luong va ning suat.

Tran Thanh Phong va Cao Ngoc Diép (2012) [21], d4 phéan 1ap va md
ta dac diém hinh thai cua 31 chang vi khuan cb dinh dam néi sinh trong ré
cdy ngd trén moi trudng khong c6 dam Nfb. Ca 31 ching phén 1ap dugc déu
c6 kha ning sinh tong hop 1AA, tuyén chon dugc 9 ching c6 phan tng tdt
voi1 su sinh truong, tich luy chlorophyll, N, P va duong tinh v&i gen nifH
(C6, C10, C13, C14, C18, C23, C29, C30, C31). Trong s6 d6 da giai trinh tu
gen 16S duoc 3 chang C14, C23, C31 Ia nhitng chung cho hoat tinh ¢é dinh

dam, kha ning san xuat IAA cao va duong tinh voi gen nifH d6 1a cac chung
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Pseudomonas nitroreducens C14, Burkholderia cenocepacia C23,
Pseudomonas entomophila C31. Khi nhiém céac chung nay vao hé ré cay lam
tang s6 14 23 — 33%; chiéu dai 14 18,8 — 38,5%, chiéu cao ciy 29,5 — 44,2%;
duong kinh gbc than 24,3 — 31,5%; chiéu dai ré 24,2 - 25.9%; khdi luong ré
21,9 — 27%; sinh khéi twoi 41,8-53,5%, sinh khéi kho 48.8 — 58,8% ; tich luy
diép luc tong sd ting 69,4 - 84,9%; tich lity N trong 14 ting 35,4 — 54,2%; tich
luy P tang 30,5 — 36,1% so véi dbi ching.

Pinh Thuy Hang va Tran Triét (2009) [7] da nghién cru qua trinh c6
dinh nito trong rimg ngdp man Can Gid ¢ su tham gia ciia cac vi sinh vat,
Cac tac gia cho rang, trAm tich trong rimg ngdp min thudng bi han ché vé
nito va photpho. Nito ¢ dang khi hoa tan 1a ngudn du trit 16n tai ving sinh
thai nay, do vay cac vi sinh vét c¢b dinh nito co vai tro vo cing quan trong &
day. Tai ring ngdp man Can Gio da xac dinh dugc ham luong nito tong s6
cao nhit & 2-3 cm bé mit trAm tich va giam dan theo dd sau, thé hién sy
doéng gop cua nito rira troi tir dat lién doi voi tram tich bé mat va vai tro cia
vi sinh vat ¢b dinh nito ban dia trong viéc duy tri nguén nito & 16p trAm tich
dudi bé mat. Thong qua phuong phap khir acetylene, nitrogenase dugc xéac
dinh hau nhu khong c6 hoat tinh ¢ tram tich bé mit ma tip trung cha yéu o
d6 sau dudi 5 cm, 14 noi c6 mdi truong thiéu 6xy. Phan tich gen xac dinh
muc d§ da dang cao cua VSV ¢ dinh nito & ca 16p trAm tich bé mat va 16p
tram tich sdu dudi 5 cm, trong d6 cac nhom vi khuan ky khi nhu
Desulfovibrio hay Geobacter chiém wu thé. Piéu nay cho thdy su khac biét
1 rét ctia quan thé VSV cd dinh nito ¢ rimg ngap min so véi cac ving ré lia
hay cac cdy ho dau, noi co cac loai hiéu khi (Rhizobium, Agrobacter ...)
chiém wu thé.

1.2.6. Sir dung ché pham vi sinh vat hon hop.

Phén bon vi sinh 13 cac san pham c6 chira vi sinh vat & dang dang hoat

dong hodc & dang ngi, cic san pham nay thuong chira cac vi sinh vat co ich

nhu c¢6 kha ning c¢d dinh dam, phan giai phot phat, kich thich ting trudng
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thuc vat. Pham Quang Thu (2004) [26] nghién ctru ché pham hdn hop bao
gdm bao tir hitu tinh ndm P. tinctorius va mot sb vi sinh vat chirc ning khac.
Ché pham dang nay di dugc mot s6 co s& san xudt mua va st dung nhiém
cho bach dan PN, giy trong trén cac 1ap dia thodi hoa, rat nghéo chat dinh
dudng, cho két qua sinh truéng vé duong kinh va chiéu cao khac biét rd rét
v6i cong thirc d6i chimg. Hién nay c6 khoang hon 1000 ha bach dan duoc
nhiém ché phadm ndm cong sinh trong tai mot sé khu vuc thudce cong ty Lam
nghiép Pong Bic & tinh Bic Giang va Lang Son. Pham Quang Thu (2011)
khi danh gia hiéu qua ctia phan bon hdn hop (trong d6 c6 vi khuan phan giai
phét phat) két qua thu duoc dbi véi keo lai chiéu cao ting 1,6 lan, dudng
kinh c6 ré tang 1,4 1an va trong lugng kho ting 1,4 1an; con d6i v6i Keo tai
tugng chiéu cao tang 1,6 1an, dudong kinh co ré tang 2 lan, trong lugng kho
tang 1,6 1an. Ngoai ra tao dugc mdi quan hé gitta cdy chu va VK gitp cho
cdy khang bénh tét hon. Riéng ddi voi Thong caribe ché pham hdn hop co
anh huong 16 rét dén sinh truong va ty 1¢ bi bénh: chiéu cao ting gap 1,2 lan,
ty 1& bi bénh giam tir 30% xudng con tir 2- 3%.

Theo Pham Vin Toan va dong tac gia (2004) [32]. Két qua thir, khao
nghiém cho thay phan VSV da chung, chitc ning c6 kha ning gia ting sinh
khéi va nang suét ciy trong Nong nghiép. Su ting ning suit duoc xac nhan
ngay ca khi giam 10-30% luong dinh dudng khoang N,P. S6 liéu tong két két
qua khao nghiém déng rudng dién rong va mo hinh trinh dién tai mot s6 dia
phuong cho thiy phan VSV da ching chtrc ning c6 kha ning gia ting sinh
khéi va nang sut cdy trong. Sy ting ning suat dugc xac nhan ngay ca khi
giam mot phan dinh dudng khoang (N,P). Két qua khao nghiém ciing xac
dinh phén vi sinh vét da ching khong nhitng dem lai loi ich vé mdt cung cép
dinh dudng cho cay tréng ma con co tdc dung tich cuc trong viéc han ché
bénh ving r& & cac cdy trong thir nghiém. VSV chic ning c6 tac dung ting

nang suat va giam ty 18 bénh ving ré trung binh 36,58% va 77,48% ddi voi

28



khoai tdy; 19,7 3 % va 62,57% d6i voéi lac, 16,42% va 77,63% dbi véi ca
chua, tang 13,5% ning suat dbi voi tiéu.

Pham Quang Thu va Nguyén Thi Thuy Nga (2011) [30] di nghién
ctru str dung vi sinh vat va cdy che phii nhdm nang cao ning suit cua ciy
Keo lai va cai tao dat sau luan ky bach dan. Két qua bon 16t 20g vi sinh +
trong c6t khi, Keo lai cho duong kinh tai vi tri 1,3m cua cdy Keo lai ting
22%, chiéu cao vat ngon ciia cay Keo lai ting khoang 12%, ty 1& song dat
98%. Do pH dit tré lai trung tinh, ham lugng mun tang tir 2 dén 3 1an, ham
luong 1an tong sd ting gip 2 lan, luong dam tong sb ting 3 lan. Tang 4
chuing vi sinh vat ¢ dinh nito v&i mat d6 bao tir tang tu 2 x 10? dn 6 x 10°
CFU/1 gam dat. Vi sinh vat phan giai lan ting 2 chung véi mat do bao tir ting
tir 2 x 10> #n 8 x 10* CFU/1 gam d4t. Mét d6 bao tir chung vi nim ting tir 8 x
10° dén 6 x 10° CFU/1 gam dit, voi s luong ting 3 chung. Céc ching xa
khuén ting 3 chung véi mat do bao tir tang tir 1,3 x 10° dén 8 x 10° CFU/1 gam
dat. Tang 7 ching vi khuan v6i mat do bao tir tang tir 1 x 10° dén 2,5 x 10’
CFU/1 gam dat. Pham Quang Thu va dong tac gia (2010) san xuat ché pham
vién nén MF1 va MF2, khi bon 40g MF1cho cay thong & ring trong két qua
tang chiéu cao 1a 16% va duong kinh 13 40% so véi d6i ching, bon 40g ché
pham MF2 cho cdy bach dan ¢ rimg trong két qua ting chiéu cao 55% va dudn
kinh 38% so voi d6i ching. O ca 2 loai ché pham déu giam ty 18 bi bénh cla
cay trong.

Lé Nhu Kiéu va dong tac gia (2011) [9] nghién ctru, to hop cua cac
ching VSV dé san xuét phan hiru co vi sinh da chirc nang cho cay ché. Két qua
thu dugc 4 chung vi sinh vat ¢6 ich va an toan sinh hoc, do6 1a cac chung Al1 cé
kha nang c¢d dinh nito, chung KT7 c6 kha nang kich thich sinh truong thuc vat,
ching PI6 c6 kha nang phan giai 1an, ching DK 14 c6 kha niang tc ché nim
gdy bénh théi ¢6 ré. Ché pham vi sinh vat da chung d3 1am giam ty 1 chét &

cay ché 1én dén 50,6%.
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Tran Thanh Phong va Cao Ngoc Diép (2011) [20] bon phan hitu co —
vi sinh b6 sung 150 kg N/ha cai thién ning suét, chit lugng Cay Dtra va ca
ham lugng dudng chit trong dat twong dwong v4i bon 300 kg N/ha. Phan
hitu co — vi sinh khong nhiing tao thanh mdt 16p thuc bi vira han ché bdc
thoat nudc, gitlr am vao mua khé vira han ché doc tinh cua dat phén ma con
1a loai phan bon tbt cho cdy Dira, tiét kiém dugc 50% luong phan dam hoa
hoc va cai thién ning suit cy Dira.

Lé Nhu Kiéu va dong tac gia (2012) [11] ciing nghién ctru phan vi
sinh da chirc ning cho cdy cao su két qua ning xudt mu cao su so véi bon
phan NPK tir 31,34% dén 46,26%, giam sir dung phan khoang 20 - 40%
NPK. Ning xuit mu cao su ting 15,6% so voi ddi chimg bén vé co.

Cao Ngoc Piép va Nguyén Thi Mong Huyén (2015) [3], d3 nghién
ctru phan 1ap duoc 36 dong VK tir cac mau ré cdy Khoai lang trong & huyén
Hon Pét, tinh Kién Giang. Tt ca cac dong vi khuan nay déu c6 dang hinh
que va c6 kha niang chuyén déng. Thyuc hién cic phép thtr sinh hoa di xac
dinh dugc cac dong KL9, KLL11,KL39a, KLL39b la cac vi khuén ndi sinh ¢6
du 3 dic tinh t6t 1a ¢6 dinh dam, hoa tan 1an kho tan, tong hop IAA. Khi giai
trinh tu doan gen 16S-DNA cua 4 dong vi khuan nay, nhan dién duogc ching
KL9 Ia loai Burkholderia sprentiae d6 twong dong 99%; dong KL39a 14 loai
Burkholderia ambifaria do6 tuong dong 99%; dong KL39b la loai
Enterobacter cloacae do twong dong 99%; dong KL11 1a loai Klebsiella
pneumoniae do tuong dong 99%. Bén dong vi khudn cé cac dic tinh tét nay
dugc dé nghi dua vao san xuat phan vi sinh cho cay khoai lang trong trén dét
phén ving Hon Dit.

Ché pham xur Iy phu phé phdm ndng nghiép, ché pham sinh hoc nim
d6i khang Trichoderma ngoai tic dung san xuat phan bén hiiu co sinh hoc,
hay st dung nhu mdt loai thudc bao vé thuc vat thi con c6 tac dung dé xtr Iy
i phan chudng, phan gia suc, vo ca phé, chat thai hitu co nhu rom, ra, ric

thai hitu co rat hiéu qua. Ché pham sinh hoc BIMA (c6 chtra Trichoderma
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sp.) ctia Trung TAm Céng nghé Sinh hoc TP. H6 Chi Minh, ché pham Vi-
PK ctia Cong ty thude sat trang Viét Nam dang duoc néng dan TP. HO Chi
Minh va khu vuc Pong bang Song Ciru Long, Péng Nam B st dung rong
rdi trong viéc 0 phan chudng bon cho ciy trong. Viéc sir dung ché pham sinh
hoc ndy dd day nhanh tdc d6 1 hoai phan chudng tir 2 — 3 1an so voi phuong
phap thong thudng, giam thiéu 6 nhiém méi trudng do mui héi thdi cta phan
chudng. Ngudi néng dan lai tin dung duge ngudn phan tai chd, vira dap tng
dugc nhu 6 cau Gmng dung ting kha ning khang bénh cho ciy trong do tac
dung ctia nim d6i khang Trichoderma c6 chira trong trong phan. Cac ché
phém sinh hoc cua Vién Sinh hoc nhiét d4i nhu BIO-F, ché phém sinh hoc
chtta cac vi sinh vat do nhéom phan ldp va tuyén chon: xa khuan
Streptomyces sp., nim mbc Trichoderma sp. va vi khuan Bacillus sp..
Nhiing vi sinh vat trén trong ché pham sinh hoc c6 tac dung phan huy nhanh
cac hop chat hiru co trong phan lon, ga va bo, gy mat mui hoi. Trude do,
ché phém sinh hoc BIO-F da duogc su dung dé san xuat thanh cong phan bon
hitu co vi sinh tir bun day ao, vo ca phé va xu 1y rac thai sinh hoat. Ché
pham sinh hoc tng dung phong trir sdu bénh VINEEM 1500 EC 1a san pham
ciia Cong ty thudc sat tring Mién Nam, dugc chiét xuit tir nhan hat Neem
(Azadirachta indica A. Juss) c6 chira hoat chit Azadirachtin, c6 hiéu luc
phong trir nhiéu loai sau hai trén cdy trong nhu lGa, rau mau, cdy cong
nghiép, cdy an trai, cdy canh. Bang k¥ thuat cong nghé sinh hoc, cac nha
khoa hoc Vién khoa hoc noéng nghiép Viét Nam da nghién ctru va san xuét ra
7 loai ché phém thudc nhom thude trir sdu sinh hoc nhu ché phém vi sinh BT
(Bacciluss thuringiensis) c6 ngudn gbc vi khuan, phé diét sdu rong va hiru
hiéu di voi céc loai sdu nhu sdu cudn 14, sdu to, sdu xanh, siu khoang, sau
an tap. Khoa Nong nghiép va Sinh hoc tmg dung (Pai hoc Can Tho) ciing d
nghién ctru va dua ra 02 ché pham sinh hoc Biobac va Biosar c¢6 kha ning

phong trir 02 bénh thudng gap trén lha 1a ddm van va chay 14.
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1.2.7. Nghién ctru vé gieo trong Thong nhua
> Phdn b6 Théng nhua:

O nudc ta cdy Thong nhya phan bd tir Bic vao Nam: Quang Ninh,
Son La, Ngh¢ An, Ha Tinh, Quang Binh, Quang Tri, Thira Thién Hué,
Quang Nam, Binh Thuan, Kon Tum, Lam Déng. Thong nhya 1a cay gb 1o,
cao t&1 20 - 25m, duong kinh than 40 - 50 cm. Thong nhya 1a loai cay ua
sang, va chiu han. Cay sinh truéng trén ca dat cat, dat do, dat nhe, d& thoat
nudc; dat phong hoa tir ¢4 me sa thach, sa phién thach. Tuy nhién, Théng
nhya cling co thé moc trén dat ddi nui troc, can cdi, soi da, ngheo kiét, kho
han, cay thich tmg véi cac loai dat chua pH (3,5-5).
> Nhadn giong Théng nhiea:

Can thu hat Thong nhra tir nhitng ndn dé chin day du coa cdy me & do
tudi 18-35, sinh trudng khoé, hinh thai dep, cao to, khong bi sau bénh va
chua chich nhya. Thoi vu thu hai hat gidng ¢ céac tinh phia Bic thuong tir
giita thang 8 dén giira thang 9. Khi gieo thong nhya, st dung cac loai nAm
cong sinh nhu P. tinctorius, Scleroderma spp., gay nhiém vao dat wom hat,
cdy con s& co bo ré tot va sinh truong nhanh. Trén thyc té hién nay gieo
Thong nhya cac co sé san xuat phai sit dung 10% dat mat rimg thong da
khép tan dé tron véi thanh phan rudt bau dé co6 ngudn nam cong sinh. Viéc
lam nay di gay nén nhiéu bat lgi nhu sau: ndm cong sinh khong duoc tuyén
chon, mang theo sau, bénh dic biét bénh 1o ¢b ré va bénh rom 14 thong, hé
sinh thai cua ring thong khép tan bi anh huéng nghiém trong, chi phi rat
I6n. Theo Nguyén Sy Giao, (1996) [69] ty 1& cay con bj chét & vuon wom do
nam Fusarium spp, gy ra udc tinh tir 40% dén 50%. Theo Nguyén Xuan
Quat, (1985) [22] tiéu chuan yéu cau chat lugng cay con Théng nhwa dem di
trong, 4p dung dung tiéu chuan cua Bo LAm nghiép, cay dem trong trén dat
c6 trang cdy bui, trang coé cao hoic trang co thap, hay troc trui & cac ving cé
ché ¢6 mua mua khac nhau, déu cho ty 1¢ séng cao va sinh truong phat trién

tét. Bén dic diém vé moi truong va yéu cau dinh dudng cua cdy con Théng

32



nhya ¢ tudi vuon wom 1a thanh phan co gidi, mun, do chua va 1an cua dat
hay hdn hop rudt bau, trong d6 d6 chua va Ian 1a 2 chi tiéu quan trong nhat.
> Tréng va cham séc Thong nhiea:

Cay Thong nhya con 1- 1,5 tudi, dat chiéu cao 20-25 cm 1a c6 thé dua
trong, thoi vu trong théng nhwa & cac tinh phia Bic thich hop nhit 13 vao
khoang cudi mua dong, dau mua xuén, lac nay nhi¢t do 4m dan va c6 mua
phun. Thong nhya, duge trdng véi muc dich chu yéu 1a 1ay nhwa, dong thoi
con dap ung yéu cau phil xanh dat trong, ddi nii troc, bao vé dat, chdng x6i
mon, rimg cdy Thong nhya thudn loai, trong dé khai thac nhya, mat do 6n
dinh & giai doan trudng thanh khoang 1.000 cay/ha. Bé phong bénh vang coi
va bénh rom 14 thong ¢ thong con can xir Iy hat bang thudc diét nAm va vi
khuan.

1.2.8. Nghién ciru dat thoai hoa, bac mau.

Thoai hoa dat dai 13 ddu hiéu chung cia su suy giam nhat thoi hoic
thudong xuyén kha nang san xuat cia dat dai (UNEP, 1992). Hoic c6 thé dinh
nghia thodi hoa dat Ia nhiing qua trinh thay di cac tinh chat ly, hoa, sinh hoc
cua dat dan dén dat giam hozc mat kha nang thuc hién chic nang ciia minh.
Nhitng loai dat xau, dat bac mau, dat thoai hoa thuong mang nhitng nhuoc
diém gay hai cho cay trong nhu dat bi mat tang canh tac, nghéo kiét dinh
dudng, dic biét 1a nghéo chat hitu co, bi khd han, chai cang hoic bi ngap
ing nudc, bi chua hod, man hoa... do vay ma hiéu qua san xuat thap. Dé co
thé tiép tuc canh tac dugc trén ving dat bac mau dua lai hiéu qua kinh té can
phai cai tao dat bac mau bang céc bién phap tong hop nhu luan canh ciy
trdng, tham canh hop ly, phan bén, thuy loi...

Nhan xét

Vi sinh vat c6 vai tro quan trong trong h¢ sinh thai Nong 1am nghiép,
bao gdm cac nhom chinh sau: nhém VSV dét ¢d dinh nito ty do cung cép
cho cdy trong va dinh dudng khoang cho dit, nhom VSV tao ra chat kich
thich sinh truong thuc vat IAA cho cdy, nhom VSV phén giai cac hop chét
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phét phat kho tan thanh d& tan, nhém VSV d6i khang v6i nam gay bénh.
Qua nhiing két qua nghién ctru vé hiéu qua st dung ché pham vi sinh vat &
Viét Nam va nudc ngoai cho thiy, phan bon hiru co vi sinh ¢ tac dung tot
dén sy sinh truong, phat trién, nang suit cdy trong, giam gia thanh, nang cao
hiéu qua trong trot va cai tao moi truong dat canh tac. Tuy nhién, theo cac
chuyén gia, nghién ctru trién khai ché pham sinh hoc phuc vu néng nghiép &
nude ta con han ché do cac co so thuc nghiém vé cong ngh¢ sinh hoc con
nho hep, tdn mat, ) luong it 61, hau hét cac nghién ctru méi chi dung lai ¢
quy mo phong thi nghiém hay san xudt thir cho cidc mé hinh chir it duoc
thuong mai hoa. Ngoai ra, cac san pham hién dang luu hanh ngoai thi trudng
chwa dam bao vé mat do va hoat luc cua chung vi sinh do VSV 1a nhiing té
bao sdng can c6 diéu kién thich hop vé chit mang, diéu kién ngoai canh. Cac
ché pham VSV chua duoc chon loc va tdp hop nhiéu chung VSV ¢6 ich,
khong nhimg thé cac chimg VSV hau hét chi c6 1 cong dung nhét dinh, dong
thoi, qua trinh van chuyén céac loai ché pham, bao quan dén ngudi sir dung
khong dam bao. Mot van dé khac khong kém phan quan trong 14 ngudi nong
dan chua dugc tap huin nén chua hiéu thiu dao vé vai trd va cach sit dung
phéan bén hitu co vi sinh. Dua trén ngudn tai nguyén doi dao vé than bun,
phosphorit va cac phu pham nong nghiép & nudc ta, can khuyén khich s
dung cac nguyén liéu ndy 1am chat nén va chat phu gia dé phat trién phan
bon vi sinh, ché pham vi sinh, dung ching thay thé dan céc loai phan hoé
hoc trong ndéng nghiép theo xu hudng chung cta thé giéi.

Maic du vay cac ché phém VSV ¢ nudc ta chu yéu phuc vu cho phat
trién cdy Nong nghiép va cdy an qua. Dé phat trién cdy Lam nghiép va cai
tao dat thoai hoa Lam nghiép 1a can thiét va quan trong trong viéc phat trién
kinh té, xa hoi va bao vé moi truong va dic biét 1a phat trién nghé rimg. Dé
dap umg yéu cau trén can san xuat ché pham VSV da ching gdm ndm ngoai
cong sinh véi cdy Thong nhya, phan lap va tuyén chon nhiing vi sinh vat ndi

sinh cdy Thong nhua c6 kha nang sinh chat kich thich sinh truéng IAA, phan
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1ap va tuyén chon vi sinh vat c6 kha niang phan giai lan, vi sinh vat c6 kha
ning d6i khang vi sinh vat gy bénh thdi cb ré cdy thong va vi sinh vat cb
dinh nito. Pay la nhiing ching vi sinh vat c6 nhiing dic diém tét cua cac
chung vi sinh vat ban dia, trén co s& d6 phan lap tuyén chon cac chung co
hoat tinh sinh hoc va thich nghi cao voi1 diéu kién sinh thai 1a vung d4t thoai
hoa & mién Bac Viét Nam. Qua d6 nghién ciru co sé khoa hoc tao ché pham
hdn hop vi sinh vat da ching, dé gieo wom va gay trong Thong nhuya trén dét
thoai hod nghéo dinh dudng, nham tang sinh truong va han ché bénh cua cay
Thong nhua, dap ing dugc nhu ciu tao ra nhimng cdy con chat luong cao cho
cong tac trong rimg, tao rimg Thong nhya sinh trudng phat trién tt it bi sau
bénh hai. Ché pham vi sinh vat da ching gép phan ting d6 4m dét, ting mat
d6 vi sinh vat trong dét cai tao dat bac mau lam giam qua trinh thoai hoa dat,

va sa mac hoa ¢ mién Bac Viét Nam.
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CHUONG 2. PIA PIEM - THOI GIAN - VAT LIEU - NQI DUNG VA
PHUONG PHAP NGHIEN CU'U.

2.1. Pia diém nghién ciru
2.1.1. Dia diém thi nghiém

- Lu4n an duogc tién hanh tai phong thi nghiém, Trung tdm nghién ctu Bao
vé rung, Vién khoa hoc lam nghi€p Viét Nam.

- Thtr nghiém chat luong ché pham duoc tién hanh tai vuon wom Vién Khoa
hoc Lam nghiép Viét Nam.

- Thir nghiém chét lugng ché pham tién hanh bon ché pham cho cdy Théng
nhuya tai Quang Ninh.

2.1.2. Pdc diém Vi tri dia ly khu veec nghién cizu thie nghiém ché pham.

Vi tri dia Iy Péng Triéu, tinh Quang Ninh:

Pong Triéu la huyén cira ngd phia Tay cua tinh, nam ¢ phia Tay tinh
Quang Ninh (Toa d6 21°01° dén 21° 13° vi d6 Bic va tir 106°26° dén
106°43’kinh d6 Pong). Thi tran huyén ly tir cach thanh phé Ha Long 78km,
cach thanh phé Udng Bi 25km, cach Ha Noi 90km. Phia Bac giap huyén Son
Pong va Luc Nam tinh Bac Giang bang vong cung ntii Dong Triéu. Phia Tay
gidp thi x& Chi Linh, tinh Hai Duong, ranh gidi la song Vang Chua. Phia
Nam giap huyén Kinh Mén, thuéc Hai Duong, ranh gigi 1a Kinh Thay va
song Pa Bac. Phia Pong Nam giap huyén Thuy Nguyén thudc thanh phd
Hai Phong, ranh gidi ciing 1a song Ba Bac va huyén Kinh Mon tinh Hai
Duong. Phia déng giap thanh phb Udng B, ranh gidi 1a séng Tién Yén.

Khi hau Pong Triéu, tinh Quang Ninh:

Khi hau Pong Triéu tuong dbi 6n hoa, nhiét do trung binh nam 1a
23°C, do 4m 81%, lugng mua trong 1a 1809mm, thép hon nhiéu huyén trong
tinh.C6 hai hudng gié mua chinh: (1) Gié Péng Nam: Xuét hién vao mua
mua thoi tir bién vao mang theo hoi nudc va gdy ra mua 16n. (2) Gié mua
Pong Bac: Xuat hién vao mua kho tir thang 10 nam trude dén thang 4 nam

sau, gi6 Pong Bac vé thuong lanh va mang theo gié rét. Bao: Hang nam,
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thuong chiu anh huong truc tiép cua 3-5 tiép cua 3-5 con bio vai cap gio tur
cap 8 dén cip 10, giat trén cap 10.

Tai nguyén rieng:

Niam 2014, Pong Triéu hién c6 17.415,56 ha dat co rung, ty 1é che phu
cua rimg dat 43,9%, trong d6 dét rimg san xuat 6034,01 ha chiém 34,65% dién
tich dat co rung, ring phong ho c6 10870,15 ha chiém 62,42% dién tich ring,
rimg dac dung c6 511,4 ha chiém 2,94% dién tich ring. Cu thé: rieng phong ho
tap trung & cac xa An Sinh, Trang Luong, Binh Khé, Hong Thai Pong, Hong
Thai Tay. Rung dic dung c6 & x4 Trang Luong. Rung san xuat tap trung & xa
An Sinh, Trang Luong, Binh Khé, Hong Thai Pong, Hong Thai Tay, Mao
Khé, Thuy An, Nguyén Hu¢, Hoang Qué, Yén Tho.

2.2. Thoi gian va vat liéu nghién ciru

2.2.1. Thoi gian nghién curu

- Noi dung nghién ctru dugc tién hanh tir nim 2010 dén 2015.

2.2.2. Vat ligu nghién caru

- Canh Thong nhya duong kinh 1- 2cm thu tir nhiing cdy Thong nhua khoé
manh, sinh trudng tbt, tai rung Thong nhya Dong Triéu, Quang Ninh.

- 30 mAu dat rimg thu dugc ¢ cac tinh mién Bac Viét Nam, trong d6 10 mau
thu tai Pong Triéu Quang Ninh, 10 mau thu tai Ba Vi Ha Noi, 10 méu thu tai
Pai Lai Vinh Phuc. D6 siu tng dat thu mau tir 10 — 20 cm.

- Tap doan nam ngoai cong sinh dugc luu trir tai Trung tdm Bao v¢ rung,
Vién Khoa hoc Lam nghiép Viét Nam.

- Apatit, mun, dat sét ...

2.3. Noi dung nghién ctru.

2.3.1. Nghién citu tuyén chon chiing vi sinh vit

- Tuyén chon ndm cong sinh c6 hi¢u lyc cong sinh cao.

- Phan lap va tuyén chon VSV néi sinh cidy Thong nhya c6 kha niang sinh
tong hop IAA va ddi khang ndm gay bénh thdi ¢ ré.

- Phén lap va tuyén chon VSV phan giai ph6t phat kho tan va b dinh nito tu do.
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2.3.2. Nghién ciru dic diém sinh hoc cdc chiing vi sinh vit cé hiéu luc cao.
- Piac diém hinh théi hoc céac chung vi sinh véat ¢6 hiéu luc cao.
- Pic diém sinh hoc cua cac chiing vi sinh vat ¢6 hi€u lyc cao (nghién ctru moéi
trudng nudi cdy, thoi gian nudi cdy, nhiét 46 nudi cdy, pH moi truong nudi cdy).
- Pinh loai c4c chung vi sinh vat.
2.3.3. Nghién civu tao ché pham vi sinh vit da chiing.

- Nghién ctru su tuong tic ciia cac vi sinh vat trong cing ché pham,

- Nghién ciru gia thé tao ché pham,

- Nghién ctru hoat tinh ctia cac loai VSV trong ché pham,

- Nghién ctru mat d6 VSV t6i uu va thoi gian bao quan ctia ché pham.
2.3.4. Panh gid anh hwéng ciia ché pham vi sinh vit da chiing t6i cdy
Thong nhwa va dit thodi hod, bac mau.
- Panh gia hiéu qua cta ché pham véi cdy Thong nhua
Thtr nghiém cay Thong nhya tai vuon wom.
Thir nghiém cdy Thong nhuya tai rimg trong.
- Panh gia anh huong cia ché pham vi sinh vat da chiing t6i dat thoai hod, bac mau.
Phén tich cac chi tiéu 1y hoa cua dat trong trude va sau khi thi nghiém.
Phén tich cac chi tiéu VSV cuia dat trong trudc va sau khi thi nghiém.
2.4. Phuong phap nghién ciru.
2.4.1. Phwong phdp nghién civu tuyén chon chiing VSV .
2.4.1.1. Phurong phdp tuyén chon ndm ngoai cong sinh cé hiéu hyc cao.
Thi nghiém nudi trong cay Thong nhya, trong binh thuy tinh & méi truong
nhan tao:
- Xt Iy hat Thong nhya, bang mot s6 hoa chat: theo phwong phap Normand
& Fortin (1982) sir dung 30% H,0, hodc c6 thé sit dung con 70% hoic
NaOCl 5%. Pé dat hiéu qua cao da tién hanh khir tring bé mit bang phuong
phap kép, lan dau xur 1y hat bang H,0, 30% tir 5-30 phat va sau d6 dung
HgCl;, 1% khtr trung trong 5 phut, ria sach lai bﬁng nude cit 2-3 1an.
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- Khi hat d3 duoc khir tring st dung cac dung cu vo tring cdy hat trén cac dia
petri c6 san moi truong PDA, (Malajczuk va Hartney 1986 [62] nham loai bo
nam tap va vi khuan xam hai truéc khi dua vao cac binh tam gic hodc ong
nghiém da duoc cdy nam. Sau khoang 2-3 ngay lua chon nhitng hat nit nanh
khong nhiém ndm va khuén cho vao binh tam giac di cdy sin nim.
- Thi nghiém véi 8 chung nam cong sinh, mdi ching thir trén 30 binh tam
giac miu dbi chimg chi c6 moéi trudng PDA khéng c6 ndm cong sinh. Danh
gia hiéu lyc cia nAm cong sinh thong qua kha ning sinh trudng cta cdy con
so v6i cay con ddi chung, bing cach do chiéu cao cdy con sau 30 ngay,
nham tuyén chon loai ¢6 hiéu luc cao véi Thong nhya (Wong va dong tac
gia 1989) [83].

Két qua thu duoc duge xir Iy trén phan mém SPSS 15.0.
2.4.1.2. Phwong phdp phan Idp, tuyén chon vi sinh vét ndi sinh cdy Théng nhwa
sinh tong hop IAA va doi khéng véi nam gdy bénh théi cé ré cdy thong.
* Phén 1ap VSV ndi sinh

Chon cay Thong nhua khdée manh, sinh trudng tdt, khong bi bénh, cit canh
banh té duong kinh canh 1 — 1,5 cm va chiéu dai canh khoang 7- 8 cm. Rira
sach mau trén voi nudc sach. Ngdm cic mau ndy trong con 70%, thoi gian 1
phat dé khir trung, 14y ra rira sach bang nudc cat, khir tring tiép bang HgCl,
1% ngam trong 1 phdt, roi rira lai bang nudc cat 3- 4 1an. Sau d6 1ay ra va ho
nhanh qua ngon lira dén coén. Cit canh mAu thanh nhitng miéng nho ¢ kich
thudc 0,5 — Imm?. Tién hanh ngam nhimg miéng nhé nay trong dng nghiém
chira mo6i méi trudong PBS (Phosphate buffered saline), & mdi 6ng nghiém
cho 1 gam mau. Pua cic miu ndy vao lic & 200 vong/phit v6i nhiét do 28°C
trong thoi gian 24 gio. Phan 13p VK, dugc thuc hién theo phuong phép pha
lodng toi han, pha dén ndng do 10°. Dung pipet ldy 10 ul dung dich pha
lodng & nong d6 10 cho dén 10® nho vao hop 1ong chira méi truong PDA
(Potato Dextrose Agar), trang déu trén mat thach, & moi néng do thuc hién

trén 3 hop 10ng, dat cac hop 16ng nay trong tu dinh 6n & 28°C. Theo ddi sur
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xuat hién cta cac khuan lac sau 48 gid, dém s luong chung vi khuan co
trong hop 16ng dua vao su khac nhau vé hinh thai, mau sic, kich thude, mod
ta dic diém cua céc ching vi sinh vat ndi sinh. Tién hanh tach tung khuan
lac riéng & ciy truyén trén cac dia petri chira moi trudng PDA méi dé nhan
duoc té bao vi khuén thuan.

* Phuong phép tuyén chon VSV ndi sinh ciy thong sinh tdng hop IAA cao.

+)Phuong phap dinh tinh: Cac chung VSV sau khi lam thuan duoc
nudi cdy lic, trén moi truong NB (nutrient broth) ¢ 28°C, téc do lic 200
vong/phut. Sau 4 ngay, ldy dich vi sinh vat trén, nudi ciy trong méi trudng
GPB (v6i ty 16 1ml dich v6i 10ml méi truong GPB) & 28°C, tde do lic 200
vong/ phut, trong 2 ngdy. Ly tam ¢ téc d6 5000 vong /phut trong 10 phit dé
loai bo khuan. Liy dich trong d3 ly tim pha vé6i thudc thir Salkowski véi
ham luong 1ml dich véi 4ml thude thir (thude thir Salkowski dugc pha 0,5M
FeCI3 2ml va HCIO, 35% 98ml). Néu thay dich d6i mau hong do IAA tho
da duoc sinh ra.

+) Pinh luong IAA: DPinh luong IAA bang d6 thi chuan IAA. Chuan
bi cac 6ng nghiém co chira sdn 10ml nuéc cat, hat & mdi éng nghiém lan
luot 12 0, 50, 100, 200, 400, 600,... 1400, 1600ul nudc cat bo di, dong thoi
bd xung luong dich IAA tuong tmg (ndng do IAA 13 0,05%), d6i chung 1a
2ml nuée cit bd xung 8ml thude thir. Dya vao chi sé OD (mat do quang) va
noéng d6 IAA trong dung dich dé dung d6 thi dudng chuan IAA tinh khiét.
Lay dich di ly tim pha vé&i thudc thir ham luong (Iml dich véi 4ml thude
thir Salkowski), so mau trén may so mau budc & séng 530nm va tinh két qua
theo d0 thi chuan IAA tinh khiét. (Thi nghiém duoc lap lai 3 lan).

* Phuong phép tuyén chon ching VSV noi sinh ddi khiang ndm giy bénh

thdi o ré
Thi nghiém dugc tién hanh theo phuong phap nudi cay kép trén cing
mot dia Petri. Vi khudn ndi sinh di thuan dugc cdy vao chinh gitta hop 16ng co

chira méi trudng PDA (Potato Dextrose Agar) (mdi chung khuan duoc thir
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nghiém trén 10 hop léng va duogc lap lai 3 le‘in). Nubi trong ti dinh 6n c6 nhiét
d6 28°C. Sau 2 ngay cdy nam gay bénh thdi cb ré théng F. oxysporum ¢ 3 diém
gan mép hop 16ng di cdy vi khuan, theo ddi su phat trién cta vi khudn va nim
bénh. Sau 7 va 10 ngay danh gia hiéu luc cta vi khuan d6i v6i ndm gay bénh F.
oxysporum bang viéc do duong kinh vong e ché (Jinwn Kim, 2000) [51].
Vong tic ché cua vi khuan dbi véi ndm bénh duoc tinh theo cong thic:

V = D(mm) — d(mm).

V(mm) la duong kinh trung binh vong tc ché;

D(mm) 1a dudng kinh trung binh tinh theo 2 chiéu cta vong tc
ché duoc tinh tir tim hop 16ng dén mép ngoai khuan lac F. oxysporum;

d(mm) 13 duong kinh trung binh ctia khuan lac vi khuan tinh
theo 2 chiéu vudng goc.

Hiéu luc dbi khang dugc tinh theo 4 cép:

Hiéu luc yéu (V<5mm);

Hi¢u luc trung binh (5Smm <V(mm) <10mm);

Hi¢u lyc cao (10mm <V(mm) <20mm) va

Hiéu luc rat cao (V(mm) >20mm).
2.4.1.3. Phwong phdp phdn Idp, tuyén chon cdc ching VSV phdn gidi
photphat khé tan va vi sinh vdt ¢é dinh nito tw do

* Phuong phéap phén 1ap vi sinh vat phan giai phdt phat kho tan.

Lay 10g dat hoa v6i 90ml nudce cat dung khudy tir khudy déu trong 10
phut, dé lang. Phan 1ap vi khuan phan giai phdt phat khoé tan ciing dugc thuc
hién theo phuwong phap pha lodng t6i han, pha dén nong do 10™. Dung pipet
ldy 10 ul dung dich pha lodng ¢ ndng d6 10 cho dén 10 nho vao hop 16ng
chtra moi truong phéan giai 1an (c6 chira hop chat 1an kho tan Cas(POy) voi ty
18 0,5%) va nudi trong ta 4m 25-30°C trong 3-5 ngay. Quan sat thidy VK moc
rai rac trén hop 16ng, moi truong ban dau c6 mau trang duc, néu 1a VK phan
giai lan s& tao ra mdi truong xung quanh nd mot vong rat trong, tach riéng

tung chuing tao ra cadc vong trong sudt sang moi truong dinh dudng moi va
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ghi ky hiéu cho timg ching. Sau khi ciy xong cat giit mau trong ti dinh on ¢
nhiét do 25°C (Marx va Kenney 1982) [64]; Marx, 1991 [66]; Kuek, 1994
[57].

* Phuong phap tuyén chon céc ching vi khuan phén giai photphat khé tan.

+) Phuong phéap xac dinh, dinh tinh: Ciy cac chung vi khuan phan lap
dugc 1én moi trudng phan giai 1an ¢ chira Cag(PO,),, nudi vi khuén trong ti
dinh 6n co6 nhiét do 25 - 30°C trong 5 - 8 ngay. bé tuyén chon duoc cac
chung c6 hiéu luc phan giai 1an cao tién hanh do duong kinh vong phan giai
1an theo 2 chiéu vudng goc, lay trung binh. Hiéu luc phan giai dugc danh gia
thong qua duong kinh vong phan giai (D+g):
Hiéu luc thép: D1g<5 mm;
Hiéu lyc trung binh: Smm < D <10 mm,;
Hiéu luc cao: Drg>10mm,
+) Phuong phap xac dinh, dinh lwong ham luong 1an dé tiéu: Cac
chung phan giai 1an dd duoc phan 1ap thuan khiét dua vao nudi trong moi
truong Pikovskaya khong co6 Agar. Ciy vi khudn vao cac binh méi truong da
khr tring, tién hanh lic & 200 vong/phut, & nhiét do 28°C. Sau khi nudi
khuan duoc 120 gid, tién hanh ly tam ¢ 5000 vong/phut trong 20 phit dé loc
boé VK phan giai lan 13y dich trong, so mau ¢ budc séng 430 nm, dung dich
d6i chung 12 moi truong Pikovskaya khong co Agar.

* Phuong phép phan 1ap vi sinh vat ¢b dinh nito tu do.

Tir cac chung vi sinh vat ¢ kha ning phén giai phét phat kho tan phan
lap dugc tir phuong phap trén, cdy trén moi truong nitrogen — free mineral
media (NFMN) nuéi trong ta 4m 25-30°C trong 3-5 ngdy, quan sat thiy VK
moc rai rac trén hop 16ng, c6 mau trang trong, khuan bong. Tién hanh cay
riéng timg chung tao ra cic vong trong sudt sang mdi truong Yeast Mannitol

Agar (YMA) dé tao d6 thudn, nudi giir mau trong ti dinh 6n & nhiét d6 25°C.
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* Phurong phép tuyén chon vi sinh vat ¢d dinh nito.

Khi da phan 1ap duoc cac ching vi sinh vat ¢d dinh nito, ching ta
tuyén chon chiing bang cach nudi ciy trong mdi trudng NFMN khong c6
Agar, tir 3 — 5 ngay, ¢ nhiét do 28°C, lic 200 vong/phut. Ly tdm dich ¢
5000vong/ phut trong 20 phut dé loc bo vi khuan ldy dich trong kiém tra
ham lugng nito bang phuong phép Kjeldahl. Cac ching c6 kha ning cb dinh
nito manh dya vao phan tmg mau véi thudc thir Nessler.

2.4.2. Phwong phdp nghién civu diic diém sinh hoc cdc chiing VSV.
2.4.2.1. Phwong phdp nghién civu déic diém hinh thdi, dic diém sinh hod cia
cdc chung vi sinh vat.

* Phuong phap nghién ctru chiing nAm thudc loai Pisotlitus tinctorius

+ Chup anh mau, tién hanh mo ta dac diém hinh thai bén ngoai vé mau
sdc tAn nam, phién nam, cuéng nam, cac dau hiéu nhu vong nam, bao nim, tan
du trén tan nam, theo (Largent et al,. 1977) [58].

+ Stur dung céc dung cu nhu kinh hién vi quang hoc, lam kinh, lamen,
dung dich shear dé soi bao ti, chup anh va mo ta bao tir cia nam.

* Phuong phap nghién curu dac diém hinh thai vi khuin

Chuan bi lam kinh, nhudém mau vi sinh vat va quan sat vi sinh vat
bang kinh hién vi dién tir quét JSM 5410-LV (Jeol, Nhat ), md ta bao ti,
chup anh lvu mau. Nhuém mau vi khuan bang thudc nhudm rose bengal va
quan sat béng kinh hién vi dién tir c6 do phong dai 10.000 lan, mo ta hinh
dang, do kich thudc bao tir va chup anh. Dinh lugng vi sinh vét bang phuong
phap dém truc tiép bang budng dém Breeed hodc dém truc tiép bang phuong
phap pha lodng t6i han 107, 10, 10, 10°
* Phuong phép x4c dinh dic diém sinh hod cua vi khuan:

+ Xac dinh gram vi khuan: Nho 1 giot KOH 3 % lén lam kinh, 13y

mot vong que cdy sinh khdi té bao nudi trong 24 gid, danh tan khéi té bao
trong giot KOH, dung que ciy nhic 1én, néu thdy c6 d6 dinh 1a vi khuan

gram am, khong c6 do két dinh 1a vi khuan gram duong. Phuong phap
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nhudém gram, 1am tiéu ban vét boi véi chung vi sinh vat thuan khiét sau 24
id nudi cdy, cb dinh trén ngon lira dén cén. Nhudm tiéu ban bang dung dich
tim két tinh (Crystal violet) trong 1 phit, rira bang nudc cat voi dong chay
nhe. C6 dinh tiéu ban bang dung dich Lugol (KI+I) trong 1 phut, rira bang
nuéc cat véi dong chay nhe va thdm kho. Rira tiéu ban bang con trong 30
gidy cho dén khi vira mat mau. Nhom mau bd sung bang safranin (Farlin
acid) trong 1 phut, rira nhe bang nudc cat dé kho ty nhién. Soi tiéu ban dudi
kinh hién vi quang hoc & do phong dai 100 1an. Néu té bao bat mau xanh tim
1a Gram duong, mau hong 1a gram am.

+ X4c dinh kha nang hinh thanh bao ti: Kiém tra ching vi khuan c6
kha ning hinh thanh bao tir bang phuong phap ndi soi bao tir biang sdc nhiét:
Vi khuan duoc nudi cay trén moi truong thach 72 gid, sau d6 hoa tan hoan
toan mot vong que cdy sinh khdi té bao vi khuan Gram duong trong ong
nghiém chira 4,5 ml nudc mubi sinh 1y. Tién hanh u cic dng ndy trong bé 6n
nhiét ¢ nhiét d6 80°C trong 15 phit. Sau d6 gat dich trong cac dng nghiém
da sdc nhiét 1én dia thach petri c6 chira méi truong HKTS 1% da khir tring,
u 6 30°C trong 24 — 48 gio. Néu trén dia thach xuét hién khuan lac chung to
vi khuan van phat trién tré lai va khang dinh chung d6 c¢6 kha ning hinh
thanh bao tir va nguoc lali.
2.4.2.2. Phwong phdp nghién ciru diéu kién nhan sinh khoi ciia cdc chiing Vi
sinh vdt c0 ich.

* Phuong phap xac dinh moi truong nhan sinh khdi vi khuén.

+ Phuong phéap x4c dinh méi truong nhan sinh khéi chung vi sinh vét noi
sinh cdy thong sinh tong TAA: VK duoc nudi ciy & 28°C, toe do lic 200
vong/phat trén 3 loai moi truong: moi truong 1: gi duong, méi truong 2:
GPB (Glucose Phosphate Broth), méi truong 3: PBS (Phosphate Buffered
Saline). Sau 120 gi¢ xac dinh s6 luong t bao VK bang phuong phap pha loing

td1 han.
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+ Phuong phap x4c dinh méi truong nhan sinh khdi chung VSV dbi khang
nam gay bénh théi cb r& cay thong: Vi khudn dugc nudi cdy ¢ 28°C, toc do
lic 200 vong/phut trén 3 loai moi trudng: moi truong 1: PD (Potato
dextrosed), méi truong 2: King’s B (Pseudomonas Agar Base), moi truong
3: PBS (Phosphate Buffered Saline). Sau 72 gio xac dinh sb lugng té bao
VK bang phuong phap pha lodng téi han.

+ Phuong phap xac dinh méi trudng nhan sinh khéi ching VSV phan giai
photphat kho tan: Cac chung vi khuan phan giai photphat duoc nudi ciy &
28°C, tbc do lic 200 vong/phut trén 3 loai méi truong dinh dudng: moi
truong 1: PD; méi truong 2: nude chiét khoai tiy c6 thém mot sé thanh phan
nguyén t6 khoang va moi trudng 3: Pikoskaya. Sau 72 gio xac dinh s luong
té bao vi khuan bang phuong phép pha loang t&i han.

+ Phuong phép xac dinh moi truong nhan sinh khéi ching VSV ¢d dinh nito
tw do: Vi khuan duoc nudi céy & 28°C, tde do 1ac 200 vong/phut trén 3 loai
moi trudong dudng: moi truong 1: Asby, moi truong 2: NFMN, moi truong
3: AT. Sau 72 gio xac dinh s luong té bao VK bang phuong phép pha loang
té1 han.

* Phuong phap x4c dinh thoi gian nhan sinh khdi cic chung VSV.

VK duoc nudi cy trén moi truong tot nhat duge tim thdy ¢ nghién
ctru trén, & 28°C, lic & 200 vong/phut. Sau cac thoi gian 48 gio, 72 gid, 96
gid, 120 gio va 144 gid lay miu ra xac dinh s6 lugng té biao VK bang
phuong phép pha lodng t&i han.

* X4c dinh nhiét d6 moi trudng nhan sinh khdi cic chiing VSV,

Thi nghiém duoc thyc hién trén moi trudng tot nhat duoc tim thiy ¢
nghién ctru trén, 1ic 200 vong/phat; nudi & cac nhiét do 17°C, 20°C, 23°C,
25°C, 28°C, 30°C, 33°C va 35°C. Sau thoi gian nudi cdy 72 gid, xac dinh sb
luong té bao vi khuan bang phuong phap pha lodng téi han.
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* X4c dinh 36 pH mdi trudong nhan sinh khdi, cia cic ching VSV,

Thi nghi¢ém dugc thuc hién trén moi truong t6t nhat duge tim théy o
nghién ctru trén. Piéu chinh pH moi trudong & céc tri s6 5; 5,5; 6; 6,5; 7; 7,5 ; 8.
Nudi cdy ¢ 28°C, ic 200 vong/phut, sau thdi gian 72 gid, xac dinh sb luong té
bao vi khuan bang phwong phép pha lodng t6i han.
2.4.2.3. Phwong phdp dinh danh mét sé loai cé hiéu luc cao
Tach chiét ADN

Cac chung VSVNS dugc nudi cay 2 ngay trén méi truong thich hop.
L4y 1 vong que cay khan ty vao éng eppendorf vo tring, thém 500 pl 2xSSC
vao mdi ong. Lic déu va gitr & 99°C trong 10 phdt. Ly tm 13.000 vong/phut
trong 2 phat. Hat bo phan dich va tién hanh ria té bao 1 1an bang nudc cat vo
trung. Thém khoang 100 pl hat thuy tinh ¢6 dwong kinh 0,2-0,5 mm (Roth,
Puc), 100 pl dung dich phenol/chloroform (ty 1& 1:1) va 100 ul nudc cat vo
tring. Lac ¢ 1.400 vong/phdt trong 10 phdat trén may Thermocomfort
(Eppendorf, Pirc) sau d6 ly tim 13.000 vong/phut trong 10 phut. Liy phan dich
trong phia trén cé chira ADN lam khuén cho phan ung PCR.

ADN sau khi tach chiét duoc giir ¢ diéu kién -20°C.
DPinh danh VSVNS bang gidi trinh te

Phan doan rADN cua VSVNS dugc khuyéch dai trén thiét bi
GeneAmp® PCRSystem 9700 (PE Applied Biosystem, M¥) v&i chuong trinh
nhiét duoc thiét 1ap véi pha bién tinh & 94°C trong 2 phut ké tiép 1a 35 chu
ky nhiét (94°C trong 30 gidy, 52°C trong 30 gidy va 72°C trong 1 phut). Qua
trinh khuyéch dai duoc hoan tit & 72°C trong 7 phut va sau d6 san pham
PCR duogc bao quan ¢ 10°C.

San pham PCR sau khi khuyéch dai duogc tinh ché bang QIAEX Il
(Qiagen, Dtrc) theo khuyén céo cua hang. Trinh ty ADN dugc doc bang
phuong phap “dideoxy chain termination” vai viéc st dung kit AmpliTaq
(Amersham) theo huéng dan cua hiang. May doc trinh tu, model 377 cua

hang Applied Biosystem duoc sur dung. Cac chudi ADN dugc so sanh Vi
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GeneBank thdng qua giao dién tim kiém BLAST nucleotide-nucleotide dit
tai National Center for Biotechnology Information, Bethesda, My
(http://www.ncbi.nIm.nih.gov). Cac chudi lién quan dugc chuyén tai vé sau
d6 xtr Iy bang phan mém BioEdit (Hall, 1999).[45]

2.4.3. Phwong phdp nghién civu tao ché pham vi sinh vit da chiing.
2.4.3.1. Phuong phdp nghién cuu sy twong tdc cua cdc vi sinh vdt trong
cuing hon hop.

Thi nghiém duoc tién hanh theo phuong phap nudi ciy kép trén cing
mot dia Petri. Trén mdi dia petri ¢6 chita mdi truong PDA (Potato Dextrose
Agar) dugc vach chia 1am 4 phan. Trén mdi phan dia Petri dyoc ciy mot loai vi
khudn khéc nhau (thi nghiém trén 10 Petri, va duoc lap lai 3 1an), nudi trong ti
dinh 6n c6 nhiét 6 28°C. Sau céc thoi gian 3 ngdy, 6 ngdy va 9 ngay, kiém
tra su ton tai cua ching bang cach do dudng kinh khuan lac theo 2 chiéu
vubng goc.
2.4.3.2. Phuong phdp nghién ciru gid thé tao ché pham.

Bao tir hiru tinh ndm P. tinctorius, sinh khdi dung dich cac ching vi
sinh vat: VSV sinh IAA, VSV phan giai 1an. VSV ddi khang v6i nAm bénh va
VSV ¢6 dinh nito (dung dich cc chiing vi sinh vét khi nhan sinh kh6i mat do
bao tir dat tdi thiéu 1a > 107) cung tron v6i cac chat mang dwa vao thir nghiém
v6i 10 kg nguyén liéu véi cac thanh phan & 4 cong thic theo bang dudi dy:

* Nghién ctru chat mang tao ché pham vi sinh vét da chung ding bon cho cay

Thong nhwa rimg trong:

Céng Bot Mun | DAt Potassium BT DDVK DD DDVK DDVK
thiee | apatit | (%) | sét polyacry nam Pt | sinh IAA | VK PK nam | cb dinh
(%) %) | lamide (%) | (g) (%) | (%) | PGL | gaybénh i
(%) (%) to (%)
CT1 40 40 10 0,025 2,5 2,5 2,5 2,5
CT2 35 35 10 0,05 5 5 5 5
CT3 35 | 35 10 0,05 5 5 5 5
CT4 40 | 40 10 0,025 2,5 2,5 2,5 2,5
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* Nghién ctru chat mang tao ché pham vi sinh vat da ching diing cho cay con

Thong nhya tai vudon uom:

Cong | Bot | Muon | Pat | BT DD VK | DDVK | DDVK PK | DDVK cb
thire | apatit | (%) | sét | nAm Pt | sinh IAA | PGL | niAmgiy | dinh ni
(%) (%) | (9) (%) | (%) (%) | bénh (%) | to(%)
CT1 45 45 0,025 2,5 2,5 2,5 2,5
CT2 40 40 0,05 5 5 5 5
CT3 40 | 40 | 0,05 5 5 5 5
CT4 45 | 45 | 0,025 2,5 2,5 2,5 2,5

Sau khi tao ché pham da chung vi sinh vat, tién hanh danh gia su ton
tai t& bao cta cic chung vi sinh vat ¢ cac cong thic phdi tron khac nhau
trong cac ché pham hdn hop. Sau khi phéi tron ché pham vi sinh vét duoc 2
tudn, dung ché phém vi sinh vat d6 phan lap tr¢ lai cac ching vi sinh vat,
bang phuong phap pha lodng téi han va ciy trang trén moi truong thich hop
voi1 tung loai vi sinh vat.
2.4.3.3. Phuwong phdp kiém tra lai hoat tinh ciia cdc ching vi sinh vdt trong
ché pham.

Tién hanh phan 1ap lai tir ché pham vi sinh vat da chung v&i cac moi
truong khac nhau: Moi trudng NB véi vi sinh vt sinh tong hop TAA; moi
truong Pikovskaya ddi voi VSV phan giai phét phat kho tan, mdi trudng
Kings’ B ddi voi vi khuan dbi khang nam gay bénh va méi truong NFMN véi
vi sinh vat ¢b dinh nito tu do sau thoi gian 4 tuan, 8 tudn, 12 tuan, 16 tuan,
kiém tra sy tOn tai ciia cdc vi khuan va hoat tinh ctia cac chung vi khuén.
2.4.3.4. Phuong phdp nghién ciru thoi gian bdo quan ciia ché pham.

Ché pham da chung VSV dugc thir nghiém bao quan theo 2 cach:

+ B4o quan ¢ nhiét do phong,

+ Bao quan trong diéu kién phong nhiét d6 (15 — 20°C).

Sau thoi gian 1,5 thang, 3 thang, 4,5 thang va 6 thang tién kiém tra su

ton tai cia cac chung vi sinh vat.
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2.4.4. Phwong phdp dinh gid danh hwéng ciia ché phdam vi sinh vit da
chiing t6i cdy Théng nhwa va dit thodi hod, bac mau

2.4.4.1. Phuong phdp ddnh giG hiéu qua ciia ché phdam vi sinh vit da ching voi
cdy Thong nhua

* Phuong phap danh g¢ia anh hudéng cua ché phém vi sinh vat da chiung

do1 véi cay Thong nhua & vudn uwom.

- Thi nghiém duoc tién hanh trén Théng nhua, v6i 5 cong thirc, mdi cong
thue 40 cay con, thi nghiém lap lai 3 lan, thi nghiém duoc b tri theo khdi
ngiu nhién day du. Bau trong cay co kich thude 11 x 15 cm. Thanh phan
rudt bau: bao gdm dat bot (liy tai Pai Lai, Vinh Phuc) va cic luong ché
pham khac nhau. Khir tring dat bang phoi dudi nang truc tiép 3 ngay.

Cong thire 1: dat tron 1% lan, nhu dong bau trong san xuét (ddi chimg)
Cong thire 2: bon 1 gam ché pham VSV da chung/bau,

Cong thirc 3: bon 2 gam ché pham VSV da ching /bau,

Cong thirc 4: bon 3 gam ché pham VSV da ching /bau,

Cong thirc 5: bon 2 gam ché pham MF1/bau, (ché pham danh cho cay thong
ctia dé tai CNSH).

- Thu thap s6 lidu & cac mdc thoi gian 2 thang, 4 thang, 6 thang va 8 thang:
do chiéu cao, do dudng kinh gdc, xac dinh ty 1é bi bénh, ty 18 cong sinh cia
cay con & cac cong thuc thi nghiém.

* Phuong phap danh gi4 4nh hudng cua ché phim vi sinh vat da chung dbi

vo1 cay Thong nhua & ring tréng.

Thi nghiém duoc tién hanh véi Thong nhya & ring trong 0,5 ha voi 5 cong
thire, mdi coéng thic 50 cdy duogc trong theo khdi 5 hang mdi hang 10 cay,
khoang cach 3 x2m, thi nghiém 1ap lai 3 lan.

- Cong thire 1: bon 200 g NPK(20.20.15)/cay nhu trong rimg thong thuong

- Cong thire 2: bon 20 gam ché pham VSV da ching/cay

- Cong thirc 3: bon 40 gam ché pham VSV da chung/cay

- Cong thirc 4: bon 60 gam ché pham VSV da chung/cay

- Cong thirc 5: d6i chimg khong bon gi
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Thu thap s liéu & cac mdc thoi gian 1 tudi va 1,5 tudi: do chiéu cao,
do duong kinh gdc, xac dinh ty 18 sdng & cac cong thirc thi nghiém.
2.4.4.2. Panh gid anh hudng ciia ché pham vi sinh vit da ching dén dat
thoai hoa bac mau.

Tién hanh lay miu dét cta cac cong thirc thi nghiém: Pat duogc lay ¢
d6 sau tang dat 5- 15cm. Mdi mau dat dugc ldy ¢ 5 diém ctia mot cong thirc
(trong d6 4 diém & 4 goc va 1 diém giira cong thirc), cach xa goc ciy Thong
nhya 20cm.

* Phuong phap phan tich cac chi tiéu 1y, hod cua dat trong trude va sau khi
thi nghiém.

- Phan tich chi tiéu mun (%) theo phuong phap Walkley- Black.

- Phan tich chi ticu Bam (%) theo phuong phap Kjeldhall.

- Phan tich chi tiéu P,O5 (%) theo phuong phap Tric quang/Photometry.

- Phan tich chi tiéu K,0 (mg/100g dét) theo phuong phap Quang ké/Flame photometer.

* Phuong phap phan tich cac chi ti€u vi sinh vat cua dat tréng trudc va sau

khi thi nghiém.

- Phuong phap xac dinh thanh phan va mat do cac chung VSV ¢b dinh nito:
St dung phuong phap pha lodng téi han & cap tir 10° dén 10°. Ciy dung
dich huyén phu trén cac dia c¢6 chira moi trudong NFMN nudi ¢ nhiét do 25-
28°C. Sau 2-3 ngay dém sb luong khuan lac, tach riéng timg chung sang moi
truong méi dé tao ching thuan. Cac chung thuan khiét dua vao nudi cay
trong moi trudng NFMN khong c6 Agar, tir 3 — 5 ngdy, & nhiét do 28°C, lac
200 vong/phit. Ly tam dich & 5000vong/ phut trong 20 phut dé loc bo vi
khuan 13y dich trong kiém tra ham luong Nito bang phuong phéap Kjeldahl.

- Phuong phap x4c dinh thanh phan va mat do vi sinh vat phan giai lan:
Thuc hién theo phuong phap pha lodng t6i han, pha dén ndng d6 10°. Ding
pipet lay 10pl dung dich pha loing & nong d6 10 cho dén 10™ nho vao hop
16ng chira moi truong phan giai 1an (c6 chira hop chét 1an kho tan Caz(PO,)
Vi ty 16 0,5%) va nudi trong ta 4m 25-30°C trong 3-5 ngay. Quan sat thy vi
khuan moc rai rac trén hop 10ng, mdi trudng ban dau c6 mau tring duc, néu

la vi khuan phan giai lan s€ tao ra moi truong xung quanh né6 mdt vong rat
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trong, tach riéng timg chung tao ra cac vong trong sudt sang méi trudng dinh
dudng mai va ghi ky hiéu cho ting chuing.

- Phuong phap x4c dinh thanh phan va mat do té bao vi nim tong s co trong
dat: Str dung phuong phép pha lodng t6i han ¢ cap pha lodng thich hop tir
10 dén 10°. Ciy dung dich huyén phu trén cic dia thach c6 chita moi
truong PDA- Rose Bengal (moi truong PDA cé 30 - 50ug/ml Rose Bengal
va 50-100 pg/ml streptomycin); nudi cay & nhiét do 25-30°C. Sau 2-3 ngay
dém sb luong khuan lac.

- Phuong phap xac dinh thanh phan va mat d6 xa khuan tong sb: Str dung
phuong phap pha lodng t6i han & cp pha lodng thich hop tir 102 dén 10™.
Cay dung dich huyén phu trén cac dia thach c6 chira méi trudng nudc bot
dau tuong va dudng glucose sau do nudi cdy ¢ nhiét do 25-30°C sau 2-3
ngay dém s6 lugng khuén lac.

- Phuong phép xé4c dinh thanh phan va mat d6 vi khuan tong s ¢ trong dat:
St dung phuong phép pha lodng t6i han & cap pha lodng thich hop tir 107
dén 10°. Ciy dung dich huyén phu trén cac dia thach c6 chira méi truong
(chiét dat va duong glucose) sau d6 nudi cdy ¢ nhiét do 25-30°C sau 2-3
ngay dém s6 lugng khuén lac.

- Phuong phap xé4c dinh thanh phan va mat do nim noi cong sinh trong dat:
tach bao tir nAm ndi cong sinh tir dat, sir dung k¥ thuat sang uét qua ray két
hop voi ly tam trong dung dich duong sucrose 50% (Daniel va Skipper,
1982; Tommerup, 1992). Phan loai nam ndi cong sinh, bao tir dugc quan sat
mo ta, do kich thudc trén kinh hién vi quang hoc BX50, md ta cac dic diém
hinh dang, mau sdc, vach té bao, cAu trac bé mat, kich thudc cta bao tir.

* Thu thap va tinh toan so6 liéu doi vl ca vudn wom va rung trong.

- Ty I¢ bi bénh: 1a ph?m tram sb cay bi bénh so vdi téng s6 cay diéu tra, duoc

Ph=2x100
tinh theo cong thirc sau: N

Trong d6:  Pb la ty I¢ bi bénh (%),
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n 1a s0 cdy bi bénh,
N Ia tong so cay dieu tra

- Ty 1€ cOng sinh: 1a phan tram s6 cdy cdng sinh so vdi tong sO cay diu tra,

ni
duoc tinh theo cong thirc sau: Pcs = Fﬂoo Trong d6:
i

Pcs 1a ty 1¢ cong sinh (%)

n 14 sé cay cong sinh,

Ni 1a tong s6 cay diéu tra.
Noi nghiép: Két qua thu dugc duoc xir Iy trén phan mém SPSS 15.0, xur Iy
s6 liéu, phan tich phuong sai, so sanh tri trung binh giira cac cong thic bang

bang phan mém phan mém Ecxel va Genstat 5.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Két qua tuyén chon céc chiing vi sinh vt cé ich.

3.1.1 Két qud tuyén chon ndm céng sinh cé higu lwc cao cho ciy Thong nhua.

Tuyén chon nim cong sinh dya vao tdp doan nim ngoai cong sinh
duoc luu gitr tai Trung tdm nghién ctru Bao v¢ thuc vat rung — Vién Khoa
hoc Lam nghiép Viét Nam. C6 8 loai nam dudi day da duogc dua vao thu
nghiém cong sinh véi cdy Thong nhwra bang phuong phép invitro. Sau khi
hat Thong nhua dugc khir tring, niit nanh cdy vao binh tam giac da san nim
cong sinh. Cac loai ndm cong sinh khac nhau khi hinh thanh ré nAm cong
sinh véi 1& cdy ciling khac nhau. Chiéu cao cuia cdy Thong nhya sau thoi gian
30 ngay nhiém nam cong sinh khac nhau cho két qua duoc trinh bay tai
Béang 3.1.

Bang 3.1: Két qua chiéu cao cAy Thong nhuwa dwoe nhiém nam khac
nhau sau 30 ngay.

STT | Ky hiéu | Cdc logi nim céng sinh | H, (cm) | Sai tiéu chudn
chiing

1 Ptl Pisolithus tinctorius 4,7367 0,05615
2 Sc2 Scleroderma cepa 4,2360 0,04665
3 An2 | Agaricus nivensis 4,1180 0,06564
4 LI1 Laccaria laccata 3,8340 0,07449
5 Ls3 Lepista sordida 3,6633 0,04068
6 Mp4 | Macrolepiota procera 4,1133 0,04016
7 Mrl | Macrolepiota rhacodes 3,0567 0,07451
8 Sc4 Suillus collinitus 4,1053 0,04682

Doi chiung khong c6 nAm 2,6367 0,07214
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Chiéu cao cay Thong nhwa sau 30 ngay nhiém nim
(cm)
5,00
4,50
4,00
3,50
3,00
2,50
2,00
1,50 @ (cm)
1,00
0,50

Hinh 3.1: Biéu dd chiéu cao cAy Thong nhwa dwge nhiém nam sau 30
.. hgay , ,
Sau 30 ngay nhiém nam tién hanh do chi€u cao cay Thong nhya, két

qua cho thdy sinh trudng vé chiéu cao trung binh ctia cac mau thi nghiém so
v6i doi ching da c6 su khic biét hoan toan, cing trong méi truong dinh
dudng nhu nhau nhung khi c6 ndm ngoai cong sinh thi qua trinh chuyén hoa
cac chat cho cay t6t hon, ndm da gitp cac ré cua ciy hut cac chat dinh
dudng tot va chung ting trudng vé chiéu cao tét hon cdy khong dugc nhiém
nam.

Hinh 3.1 cho thiy, ching nim Pt thudc loai P. tinctorius cong sinh
v6i cdy Thong nhwa cho chiéu cao 13 4.7 cm (ting 55% so véi dbi ching)
cao nhat trong 8 loai nam cong sinh dua vao thtr nghiém. Tiép theo 1a ching
Scleroderma cepa cho Thong nhwa chiéu cao 14 4.2 cm (ting 50% so véi ddi
chtng). Ching M. rhacodes mang lai chiéu cao thip nhat so voi 8 ching
trén nhung c6 chiéu cao vuot troi so vai dbi ching 1a 23%. Két qua trén cho
thdy ndm cong sinh 13 thanh phan v6 cling quan trong trong gieo trong ciy
Thong nhya. Chiing nam Pt1 thudc loai P. tinctorius duogc lua chon cho nhimg
nghién ciru tiép theo dé san xuat ché pham vi sinh vat da chung phuc vu gieo

wom va giy trong cdy Thong nhuya.
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3.1.2. Két qua phan 1ap va tuyén chon VSV ndi sinh cAy Thong nhwa cé kha
niing sinh tong hop IAA va déi khang nam giy bénh
3.1.2.1. Két qua phdn Idp vi sinh vt néi sinh cay Théng nhiea.

V6i 10 mau canh thong tir nhitng cay Thong nhya khoé manh khong
bi bénh thu dugc ¢ Pong Triéu - Quang Ninh va 10 mau canh Thong nhwa
khoé¢ manh khong bi bénh thu tai Pai Lai — Vinh Phtc. Két qua phan lap
VSVNS cay Thong nhya dugc trinh bay & Bang 3.2.

Bang 3.2: Két q}lé’l han 1ap chiing vi khuin ndi sinh cdy Thong nhua
S | Ky So Ky hi¢u chiing phan lap dwoc

T | hiéu | chiin | Phin vé Twong ting Phan gb
T | Miu g

1| C1 3 ClI2,CI3 Cl4

2 | C2 2 CI3 Cl4

3] C3 5 Cl4,CI5 CI3 Cl7,Cl6

4 | C4 3 |[CIL,CI5 Cl7

5] C5 5 |Cl4 CI3, CI5, CI7 Cl6

6 | C6 4 |CI1 ClI7 Cl2, ClI5

7| C7 3 |Cl1 Cl7, Cl6

8 | C8 5 |CI2 Cle, CI5, CI6 Cl7

91 C9 2 Cl1 Cl4

10| C10 4 |CI1 Cl2, Clyg Cl10

11| Q1 5 |CI11,QI8 |QI11 Cl12, QI13
12| Q2 6 |QIL, QI9 QI10, QI14,QI15 | Ql4

13| Q3 4 | QI17 QIl16, QI19 Ql18

14| Q4 7 Ql19, QI8 QI15, QI20, Q121 | QI22, QI23
15| Q5 5 |QI11, QI20 | QlI6, QI20 Ql24

16 | Q6 4 1QI16 Ql22, QI25 QI26

17| Q7 5 |QI25 Ql1, Ql24 Ql12, QI17
18| Q8 6 |QI3,QI26 |QI13, Ql2, QI28 Q130
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19| Q9 4 Q11,0131 [QI32 QI33
20| Q10 | 5 |QI30,QI34 | QI35 QI8 QI36
Téngsd | 87 28 38 21

S6 liéu & Bang 3.2 cho thiy, véi 20 miu canh cay Thong nhya da
phan 1ap duoc 87 ching VK ndi sinh trong d6 c¢6 38 ching vi khuan c6 hinh
thai khac nhau. Cac ching vi khuan noi sinh ndy phan bd ¢ tat ca cac phan
ctia cdy gd nhung thanh phan vi khuan phan bd khong dong déu ¢ cac tang
ciia cdy gb. Phan vo thu duoc 28 chung (chiém 32% tong s6 chung thu
dugc), phan tugng tang thu duoc 38 chung (chiém 42% tong sb chung thu
duoc), phan gb thu duoc 21 ching (chiém 24% tong sd ching thu dugc).
Nhu vay s6 vi khuan ndi sinh cay thong duoc tip trung cha yéu & phan

tuong tang cta cdy (Hinh 3.2).

@ Phan vo

QS

Hinh 3.2: Két qua phén lap VSV NS ciy Thong nhwa & céc vi tri khac
nhau.
Nhin vao hinh 3.2 cho thdy, vi sinh vat ndi cAdy Thong nhya da tap

u Tuwong tang

Phan gb

trung chi yéu ¢ phan tuong ting cta cdy chiém 42% tong s6 vi vinh vt thu
duoc, két luan nay cho théy khi phan lap vi sinh vat ndi sinh thuc vat nén tap
trung tai cac ving tuong tang clia cdy.

Pic diém khuan lac cia cac chiing VSV phan 1ap dugc c¢6 khac nhau vé
mau sdc va sy phat trién cta ching, két qua mo ta so bd dugc trinh bay tai Bang

3.3.

56



Bang 3.3: Pic diém hinh thai va tinh chat nudi ciy ciia mot so chiing

VKNS phén 13p tir cAy Thong nhua.

ST | Tén Pic diém ciia khuan lac
T | chiung
1 QI1 | Mau tréng duc, khuan lac day, min, bong, moc déu
2 CI2 | Méau nau xam, khuan lac moéng, moc tua dua, hoi san & vién khuan
lac
3 CI3 | Mau kem nhat, khuan lac mong, moc tua, san & gilia khuan lac.
4 Cl4 | Mau nau vang, Khuan lac binh thuong, moc min.
5 CI5 | Mau tréng sira, khuan lac binh thuong, moc tua ¢ 2 vién
6 Cl6 | Mau tréng sira, khuan lac mong, moc min
7 Cl7 | Mau tréng duc, khuan lac rat day, moc lan rong
8 ClI9 | Mau tréng nga, khuan lac trung binh, moc sun sun
9 | CI10 | Mau nga vang, khuan lac mong, hinh tron dong tim
10 | CI11 | Mau vang tuoi, khuan lac méng moc map mé
11 | CI12 | Mau xanh nhat, khuan lac trung binh, khuén lac xu xi
12 | CI13 |Mau tréng nga, khuan lac trung binh, moc tua tua
13 | QI8 | Mau trang duc khuan lac ddy, moc san tua & vién.
14 | QI9 | Mau trang hoi duc, khuan lac day, moc min.
15 | QI10 | Mau vang tuoi khuan lac binh thuong, moc hoi san.
16 | QI11 | Mau hoi xam, khuan lac méng, moc tron
17 | QI12 | Mau xanh nhat, khuan lac binh thudng moc min
18 | QI13 | Mau vang sam khuén lac binh thuong, hoi kho & gilta moc cac hat
san,
19 | QI14 | Mau trang duc, khuan lac binh thuong, hoi c6 tua & vién.
20 | QI15 | Mau vang, day vura phai, moc lan rong
21 | QI16 | Mau xanh lam khuan lac binh thuong, moc min.
22 | QI17 | Mau vang nghg, khuan lac binh thuong, moc min.
23 | QI19 | Mau nau nhat, khuan lac binh thuong, moc min.
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24 | QI20 | Mau nau d6 khuan lac binh thuong, moc san hinh rang cua.

25 | QI21 | Mau nau sam khuan lac binh thuong, moc min.

26 | QI23 | Mau hé)ng nhat, khuan lac binh thuong, moc min.

27 | QI24 | Mau tim nhat nhat, khuan lac mong, hoi san, moc lan.

28 | QI25 | Mau vang kem, khuan lac day, moc min.

29 | QI26 | Mau kem khuan lac day, moc déu min.

30 | QI27 | Mau vang kem nhat, khuan lac binh thuong, moc chum.

31 | QI29 | Mau nu dat, khuan lac mong, moc min.

32 | QI30 | Mau trang duc, moc day va bong

33 | QI31 | Mau hoi xam, khuan lac méng, moc tron

34 | QI32 | Mau vang, day vira phai, moc lan rong

35 | QI33 | Mau trang trong, day, moc sun sun

36 | QI34 | Mau dat, nudi dai c6 soc xanh thim & gitia, khuan lac binh

thuong, c6 san ¢ vién

37 | QI35 | Mau trang trong, moc mong

38 | QI36 | Mau nga vang, moc dﬁy khuan lac moc min

Qua két qua Bang 3.3 cho thay vi khuan noi sinh cdy Thong nhua rat
phong phu, dugc dic trung voi nhiéu mau sic khac nhau: tr mau tring
trong, tréng duc, dén vang nhat, vang sim, xanh nhat, xanh lam vv..., tir hinh
dang va d¢ day khuan lac. Tuyén chon céc chiing c6 kha ning sinh tong hop
IAA cao va hiéu luc 16n trong ddi khang v&i nAm gay bénh théi co 1é dugc
tuyén chon tir 38 chung vi sinh vét nay.
3.1.2.2. Két qua tuyén chon vi sinh vit cé khd ndng sinh tong hop 144

Céc chung vi khuan dua vao thir nghiém kha ning sinh tong hop IAA.
Két qua cho thiay 25/38 ching c6 phan tmg duong tinh véi thudc thir
Salkowski. Cac dich cua thubc thir 1an lugt chuyén doi mau hong, ham
luong IAA thd da dugc sinh ra. Tuy nhién v61 ham lugng sinh IAA cua céac
chung 13 khac nhau do viy mau sic ctia thudc thir ciing khac nhau. Bé dinh

luong duoc kha ning sinh tong hop IAA thi nghiém duoc tiép tuc véi cac
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nghién ciru dé xac dinh ham luong IAA dugc sinh ra & mdi chung khuan.
Dung d6 thi duong chuén va x4c dinh kha ning sinh téng hop IAA cua cac
chung vi khuan két qua duoc trinh bay ¢ Bang 3 .4.

Bang 3.4: Kha ning sinh IAA clia mot s6 chiing VKNS ciy Thong nhua.

STT | Ténching | Phan tng v6i thuée | Ham hrong IAA thu
thir SalkowskKi dwoc (mg/l)

1 QIl + 11,872
2 Cl2 + 0,64
3 CI3 + 0,576
4 Cl4 + 1,952
5 CI5 + 5,344
6 Cl6 + 2,944
7 Cl7 + 0,48
8 CI9 - 0

9 CI10 - 0
10 Cl11 - 0
11 Cl12 - 0
12 CI13 - 0
13 QI8 + 15,328
14 QI9 + 0,064
15 QI10 + 0,48
16 QIl11 + 0,48
17 Ql12 + 1,792
18 QI13 + 0,64
19 Ql14 + 4,416
20 QI15 - 0
21 QI16 + 4,784
22 QI17 + 0
23 QI19 + 1,696
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24 QI20 T 0,832
25 QI21 T 1,76
26 QI23 - 3,36
27 Q124 + 9,312
28 QI25 + 5,312
29 QI26 + 0,352
30 Q127 T 2,944
31 Q129 + 0,864
32 QI30 - 0
33 QI31 - 0
34 QI32 - 0
35 QI33 - 0
36 QI34 + 3,36
37 QI35 - 0
38 QI36 - 0
Chu thich:

(+) C6 phan vmg dwong tinh véi thuéc thie Salkowski, 1én mau tim hong
nghia la c6 sinh téng hop 144
(-) Khéng cé phdn iing véi thudc thir Salkowski nghia la khéng sinh tong hop IAA.
Qua két qua Bang 3.4, cac chung vi khuan ndi sinh c6 kha ning sinh tong
hop TAA, ¢ 25 chung phan g duong tinh véi thude thir, khi dua vao thir nghiém
chiing déu c6 kha ning sinh tong hop IAA, nhung kha nang sinh tong hop IAA cua
cac ching 1a khac nhau. C6 nhimg ching rit manh nhu ching QI8 (Hinh 3.5),
chiing QI1 (Hinh 3.3), c6 kha ning téng hop duogc 15,382 va 11,872 mglAA/I, tuy
nhién c6 nhimg chung chi c6 kha ning tong hop IAA nhung két qua tong hop dugc
khong dang ké QI26 (Hinh 3.6) chi tong hop duoc 0,352 mglAA/L. Ching QI1 va
ching QI8 dugc chon dua vao cho cac nghién ctu tiép theo. Dudi day 1a mot sd

hinh anh cta céc ching vi khuén sinh TAA.
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Hinh 3.9: Hoa chat IAA xay Hinh 3.10: Pwong chuin Hinh 3.11: NCS phéan lap

1AA. VKNS

Hinh 3.12: Nhan sinh khéi  Hinh 3.13: Li tAm chiing VK Hinh 3.14: Ong nghi¢m
chiing VK chira dich TIAA .

dung dwong chuin
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3.1.2.3. Két qua tuyén chon VSV néi sinh cay Théng nhuwa doi khang nam
gdy bénh théi cé ré.

Trong 38 chung vi khuan dugc tim thay khi phéan 1ap vi sinh vat noi
sinh cdy Thong nhya, dua vao thir nghiém kha niang wc ché ndm F.
oxysporum gy bénh théi cd r& cay Thdng nhya. Két qua thi nghiém thu
duoc sau 7 ngay va 10 ngay thir nghiém, duoc trinh bay ¢ Bang 3.5.

Bang 3.5 : Hoat tinh khang nam F. oxysporum giy bénh théi c6 ré thong
cia VKNS cidy Thong nhua

STT | Tén chiing | Pwong kinh trc ché | Pwong kinh e ché
(mm) sau 7 ngay (mm) sau 10 ngay
1 Ql1 16,6 20,1
2 CI2 6,2 9,3
3 CI3 0 0
4 Cl4 0 0
5 CI5 13,4 15,5
6 Cl6 9,1 11,5
7 Cl7 0 0
8 CI9 12,5 14,6
9 Cl10 10,4 13,3
10 Cl11 0 0
11 Cl12 8,2 9,1
12 Cl13 2,3 4,5
13 QI8 11,4 17,7
14 QI9 14,2 15,2
15 QI10 0 0
16 QI11 0 0
17 QI12 5,2 10,3
18 QI13 0 0
19 Ql14 0 5,13
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20 Ql15 12,5 19
21 Ql16 5,2 20,5
22 QI17 0 0
23 QI19 0 0
24 QI20 10,2 18,5
25 QI21 13,6 19,3
26 Q123 12,3 17,3
27 QI24 8,1 22,1
28 QI25 4,2 9,4
29 Q126 0 0
30 QI27 13,2 17,1
31 QI29 15,3 18,2
32 QI30 0 0
33 QI31 143 18,5
34 QI32 0 0
35 QI33 125 14.3
36 QI34 0 0
37 QI35 0 0
38 QI36 0 0

Trong 38 ching vi khuan (VK) ndi sinh cay théng c6 23 chung (chiém
60% tong sd chung phan lap) c6 kha ning (¢ ché ndm F. oxysporum gay
bénh théi c6 r& cdy Thong nhwra, trong d6 3 chung c6 kha ning ¢c ché va
tiéu diét nAm giy bénh, d6 1a nhimg chung QI1, QI16, QI24, (dudong kinh
vong tic ché tir 20-22 mm). C6 13 ching dugc phan lap khong c6 kha niang
trc ché bénh, khi dua vao thir nghi¢m khuan va nAm bénh cung moc tran lan,
hodc ndm bénh moc trum 1én khuén, c¢6 3 ching c6 kha nang khang nam
bénh yéu, ¢ 6 ching c6 kha niang khang ndim bénh & mutrc do trung binh va

13 chung c6 kha ning khang va tiéu diét nAm bénh 1a rat tét.
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Théng qua nghién ctru tuyén chon VSV ndi sinh cdy Thong nhira c6 kha ning
sinh tong hop IAA va dbi khang nim gay bénh cho thong, cac ching QI1, QI8, QI16,
QI24 d3 duoc lya chon vi cac uu diém ma ching mang lai. Ching QI1 ¢6 kha ning
sinh tong hop IAA rat manh dat 11,872 mg/l IAA, va chiing con c¢6 kha ning khang
nam bénh thdi ¢b 1é cdy thong ciing rit manh dat vong (e ché 20,1mm sau 10 ngay
thi nghiém (Hinh 3.15). Ching QI8 c6 kha ning sinh tong hop IAA rit manh dat
15,328mg/l IAA va ching con c¢6 kha ning khang ndm bénh théi ¢ ré cdy thong
ciing kha dat vong tc ché 17,7mm sau 10 ngay thi nghiém. Ching Q116 c6 kha ning
khang nim bénh thdi ¢b & cay thong ciing rét manh dat vong tc ché 20,5mm sau 10
ngay thi nghiém Va ¢6 kha nang sinh tong hop IAA kha dat 4,784mg/l IAA (Hinh
3.16). Ching QI24 c6 kha ning tc ché nim F. oxysporum gay bénh théi co ré
cdy Thong nhya manh duong kinh vong phan giai 16n nhat 14 22,1mm va ¢6 kha
ning sinh tong hop IAA kha dat 9,312/1 IAA (Hinh 3.15). ). Khi chi nuéi cay
ching nam gay bénh théi cd ré cdy Thong nhya khong ¢ vi khuan khéng
nam, nim gy bénh di moc kin khong c6 vong dbi khang (Hinh 3.12) Vi vy
4 vi khuan QI1, QI8, QI16, Q124 duoc Iyra chon cho nghién ciru tiép theo.

Hinh 3.15: Ching QI24d6i  Hinh 3.16: Chiing QI16 d6i  Hinh 3.17: Chiing QI25 d6i
khang nim F, oxysporum  khang nAm F. oxysporum khang nAm F. oxysporum

Hinh 3.18: Ching QI1 d6i  Hinh 3.19: Chiing QI9 ddi Hinh 3.20: Nim

khang nAm £, oxysporum khang nAm F. oxysporum  Foxysporum khéng ciy VK
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3.1.3. Két qua phén 1ap va tuyén chon vi sinh vt phan giai photphat khé tan.

3.1.3.1. Phdn ldp vi sinh vét phdn gidi phot phat khé tan

Tir 30 miu dat ring thu dugce & cac tinh mién Bac Viét Nam da phan

1ap 35 chung vi sinh vat ¢ kha niang phan giai 1an. Ky hiéu ching, mat do té

bao, thoi gian hinh thanh vong phan giai va mot sé dic diém hinh thai cua

cac chung vi sinh vat phan giai lan dugc trinh bay & Bang 3.6.

Bang 3.6: Dic diém hinh thai va tinh chit nudi cy ciia cac chiing vi
khuan phan giii lan

TT | Ky Matdd |Thoi | Dic diém cia khuan lac
hiéu | (CFU/g) |gian
chiing (ngay)

1 N1.1 [2,8x10° 2 Mau hoi xam, khuan lac mong.

2 | N1.2 [2,0x 10 3 Mau vang, day vira phai

3 | N1.3 [5,0x10° 2 Mau trang trong, day.

4 | N2.1 [4,9x10° 4 Mau vang kem, mit khuan lac sanh, mong,

moc zich zic, hoi tua.

5 N2.3 |3,6 x 10’ 3 Mau vang, khuén lac day, moc tron déu

6 | N3.2 [3,0x10° 2 Mau hoi hong, khuan lac mong

7 | N4.2 [6,0x 10’ 2 Mau trang duc, moc day va bong

8 | N41 |6,0x10° 3 Mau hoi xam, khuan lac mong

9 | N5.1 [4,7x10’ 3 Mau vang, mép gon song, khuan lac mong
10 | N6.1 |[5,0x 10° 3 Mau trrfmg duc, khuan lac day, moc tron

déu

11 | N9.2 [4,1x 10’ 3 Mau hoi nga xanh, khuén lac day

12 | N10.2 [ 1,8 x 10’ 2 Maiu trang nga, day trung binh

13 | B1.1 |3,2x 10’ 3 Mau nga vang, day trung binh

14 | B2.1 [1,0x10° 2 Mau trang sau chuyén sang vang, mong
15 | B3.1 |55 X 3 Mau nga vang, khuan lac méng

10’
16 | B4.3 |[4,0x10’ 2 Mau vang, khuan lac day
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17 | B5.1 |3,0x 10’ 3 Mau vang, khuan lac mong

18 | B6.1 [2,0x10° 4 Mau do, khuan lac méng

19 | B7.1 [3,2x10’ 4 Mau xanh, khuan lac day trung binh.

20 | B7.2 |4,0x10° 2 Mau vang nhat, khuan lac day.

21 | B8.1 |6,1x10’ 2 Mau nga vang, hoi c6 van, khuan lac
mong

22 | B8.3 [3,0x10° 4 Mau trang duc, khuan lac day

23 | B9.1 [45x10’ 3 Mau vang sam, khuan lac mong

24 | B9.2 |1,0x10° 3 Mau tim, khuan lac trung binh

25 | V1.1 |45 X 3 Mau trang nga, khuan lac trung binh

10’

26 | V1.2 |1,0x10’ 2 Mau nga vang, khuan lac mong

27 | V2.2 |55x10’ 3 Mau vang tuoi, khuan lac trung binh

28 | V2.3 [4,0x10° 3 | Mau xanh nhat, khuan lac xu xi

29 | V3.2 [2,9x10’ 4 Mau héng, ctmg, khuan lac day, kho, moc
mui

30 | V4.2 [5,2x10’ 3 Mau tréng trong, khuan lac moc nhanh
day, bong min

31 | V5.1 [2,8x10° 2 Mau trang duc, moc day va bong

32 | V6.1 |7,2x10° 3 Mau hoi xam, khuan lac mong.

33 | V7.3 [3,2x10° 2 Mau vang, day vira phai

34 | v8.2 [1,9x10° 4 Maiu trang trong, day.

35 | V9.1 [2,6x10° 3 Mau vang, mat khuan lac sanh, mong

Qua Béng 3.6 cho thiy 35 ching vi sinh vat da dugc phan 1ap c6 kha

nang phan giai 1an. Cac ching phan giai 1an ¢6 mau sic kha phong phu, mau

trang, vang, xanh nhat, xanh, xdm, nau, hong v v.... Hinh dang cta cac

chung khuan cling khac nhau kha 1o rang, c6 loai khuan lac day, c6 loai

khuan lac mong, c6 loai moc theo hinh gon song, ¢é loai mat khuan lac nhin
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nheo wv..., s& luong khuan lac dat duoc & céc chung cling c¢6 su khac nhau.
Chung c6 sb lugng khuan lac cao nhu ching BS.1, N4.2 ¢6 t6i 6,0 x 10
CFU/1g dit, V2.2 ¢6 5,5 x 10" CFU/1g d4t. Mot sb ching c6 sb lwong khuan
lac rat it d6 1a cac ching N1.2, B8.3 chi ¢ s6 lugng khuan lac tir 2,5 — 3,5 X
10" CFU/1g dit (chi bang 1/1000 so v&i chung c6 s6 bao tir khuan 16n nhat).
Nhu vay c6 thé thiy rang c6 nhitng mau dat luong khuan phan giai 1an 1a rat
16n nhung lai c¢6 nhitng mau dat khong c6 hodc rat it vi khuin phan giai lan.
Céc ching vi sinh vat da dugc phan lap, nudi cdy thuan khiét va tuyén chon
chung c6 hi¢u lyc cao.

3.1.3.2. Tuyén chon cdc ching VSV phan giai phot phdt khé tan.

+) Tuyén chon thong qua phuong phap, do duong kinh vong phan giai.

Véi 35 ching VSV c6 kha ning phan giai phdt phat khé tan thi
nghiém dugc tién hanh trén moi truong Pikovskaya & cac khoang thoi gian
khac nhau 13 1,3,5,7 ngay tién hanh do duong kinh vong phan giai phdt phot
phat kho tan két qua duoc trinh bay & Bang 3.7.

Bang 3.7: Kha ning phén giai phot phat khé tan ciia VK theo thoi gian.

Ky hi¢u
Puwong kinh vong phan giii tinh theo thoi gian
TT | ching
(mm)
VSV Y \ \ hY
1 ngay 3 ngay 5 ngay 7 ngay

1 |N1.1 2,0 6,0 8,0 12,5
2 |N1.2 5,0 9,8 15,2 17,5
3 |N13 1,5 6,5 8,3 9,5
4 |N2.1 6,5 13,2 19,5 23,0
5 |N23 5,0 12,0 17,5 21,0
6 |N3.2 2,0 4,6 5,6 6,8
7 | N4.2 4,2 10,5 16,0 8,9
8 |N4.1 2,4 3,2 4,4 5,6
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9 |[N5.1 8,0 14,0 16,4 17,0
10 | N6.1 3,0 8,0 11,0 18,5
11 | N9.2 2,4 4,2 5,0 8,5
12 | N10.2 2,0 6,5 10,0 17,6
13 |Bl.1 3,0 7,0 12,5 16,6
14 |B2.1 2,0 6,0 8,0 11,0
15 |B3.1 5,0 9,8 17,2 17,5
16 | B4.3 1,5 6,4 8,6 10,5
17 |B5.1 0 2,4 4,1 4,4
18 |B6.1 0 1,8 2,8 5,0
19 |B7.1 5,0 10,4 16,6 17,1
20 |B7.2 5,0 8,2 10,2 15,2
21 |B8.1 2,0 5,3 8,2 9,3
22 | B8.3 0 3,2 5,1 5,6
23 |B9.1 2.0 6,1 8,0 8,0
24 | B9.2 5,0 9,8 17,2 18,0
25 | V11 1,5 6,3 6,6 7,8
26 V1.2 2,0 6,0 8,0 9,5
27 | V2.2 0 2,0 4,6 5,3
28 | V2.3 0 2,1 3,0 4,8
29 | V3.2 0 6,0 9,0 19,2
30 (V4.2 4,2 10,5 14,8 20,2
31 |V51 0 1,5 2,6 2,6
32 | V6.1 0 2,0 2,8 2,8
33 | V73 0 2,2 4,0 8,8
34 |V8.2 0 6,5 9,0 14,2
35 [Val 4,0 10,3 12,8 14,6
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Trong s 35 ching VSV c¢6 kha niang phan giai phét phat khoé tan, c6
18 chung c6 kha nang phan giai lan cao, c6 duong kinh vong phan giai > 10
mm, (chiém 51,4 % tong s6 chung phan 1ap duoc); co 8 ching c6 kha ning
phan giai phdt phat & mic do trung binh (chiém khoang 22,8 % tong s6 ching
phan 1ap duogc); c6 9 chung ¢ kha ning phan giai lan & mic d6 yéu (chiém
khoang 27 % tong sb chung phan 1ap duogc); co téi 13 chung c6 kha ning
phan giai l4n rat cao dudng kinh vong phan giai >15 mm.
+) Két qua tuyén chon vi sinh vat phan giai phdt phat kho tan trén trén may
so mau Quang phd c6 budc séng 430nm

Nhu vay sb ching vi sinh vat phan giai 1an duoc phan 1ap, déu c6 kha
nang phan giai 1an, nhung & nhitng mic do khac nhau. Liy 13 chung c6
duong kinh vong phan giai cao nhat dua vao nghién ctru dinh luong bang so
mau trén may Quang pho co budc séng 430nm, tinh luong l1an duoc sinh ra
tir cac chung vi khuan. Két qua duogc trinh bay tai Bang 3.8

Bing 3.8: Kha ning phén giai phot phat khé tan ciia cic chiing VK

ST PK vong pg sau7 | Nong dd lan dé tiéu
Ky hi¢u chiing .
T ngay(mm) (ppm)
Mau doi chung
khong ciy vi khuan 4395
1 N1.2 17.5 367,62
2 N2.1 23.0 420,13
3 N2.3 21.0 427,75
4 N5.1 17,0 288,00
5 N6.1 18,0 202,37
6 N10.2 17,6 271,32
7 B1.1 16,6 344,00
8 B3.1 17,5 305,63
9 B7.1 17,0 346,62
10 B7.2 15,2 374,00
11 B9.2 18,0 243,63
12 V3.2 19,2 335,26
13 V4.2 20,2 410,03
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C6 2 chung N2.3, N2.1 c¢6 duong kinh vong phén giai cao nhat tir 21-
23mm va ndng d6 1an d& tiéu > 420ppm gip khoang 10 1an so véi dbi ching.
Céc chung vi khuan khi dugc phan tich dinh tinh dudng kinh vong phan giai
ctia luong 1an dé tidu di cho két qua kha chinh x4c. Két qua ndy mot 1an nita
lai dugc khang dinh, khi dua 13 ching c6 vong phan giai cao nhat vao phan
tich dinh lugng bang so mau trén may quang phd ¢ budc séng 430nm it co
su khac biét khi dung két qua cua phan tich dinh tinh, cc ching c6 vong
phan giai 16n dong thoi ciing 13 nhitng ching ¢6 ham lugng 1an dé tiéu 16n.
Dua trén dudng kinh vong phéan giai va ndng d6 lan dé tiéu duoc phan giai
da tuyén chon duoc 2 ching ¢ hoat tinh phan giai 1an cao nhat, 13 nhimg
ching N2.3 (Hinh 3.26) va ching N2.1(Hinh 3.23) dua vao thuc hién cac
nghién ctru tiép theo. Dudi day 13 mot sé hinh anh khuan lac ching vi khuan
phan giai phdt phat kho tan (Hinh 3.21 — 3.26):

Hinh 3.21: Cac chiing VK Hinh 3.22: Chiing vikhuan  Hinh 3.23: Chiing vi khuén
phén giai phot phat khé tan N5.1 N2.1

Hinh 3.24: Chiing vikhudn  Hinh 3.25: Chiing vi khuin  Hinh 3.26: Chiing vi khuin
Né.1 B7.1 N2.3
3.1.3.3. Két qua tuyén chon cdc chiing vi khudn c6 dinh nito
Véi 35 ching vi khuan phan giai 1an duoc phan 1ap tir dat thu thap ¢

cac tinh phia Bic, tiép tuc thir nghiém kha ning ¢ dinh nito. Két qua tuyén
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chon cac chung c6 kha niang c¢d dinh nito manh dua vao phan Gmg mau véi
thudc thtr Nessler bang phuong phép Kjeldahl. Thir nghiém kha ning cb
dinh nito cua cac ching duoc trinh bay tai Bang 3.9.

Bang 3.9: Kha ning cb dinh nito ciia cc chiing vi khuan.

TT Ham lrong NH4+ Mirc d6 c¢6 dinh nito
Ky hi¢u (mg/ml)
chiing
1 N1.1 2,05 Trung binh
2 N1.2 0 Khoéng c6 dinh N2
3 N1.3 1,08 Yéu
4 N2.1 3,12 Manh
5 N2.3 3,04 Manh
6 N3.2 0 Khoéng c6 dinh N2
7 N4.2 0 Khéng cb dinh N2
8 N4.1 1,76 Yéu
9 N5.1 0 Khéng c6 dinh N2
10 NG.1 0 Khéng ¢ dinh N2
11 N9.2 1,32 Yéu
12 | N10.2 2,12 Manh
13 B1.1 0 Khéng c6 dinh N2
14 B2.1 1,02 Yéu
15 B3.1 2,08 Trung binh
16 B4.3 2,14 Trung binh
17 B5.1 1,34 Yéu
18 B6.1 0 Khong ¢ dinh N2
19 B7.1 0 Khong ¢ dinh N2
20 B7.2 0 Khéng ¢ dinh N2
21 B8.1 0 Khéng cb dinh N2
22 B8.3 2,14 Trung binh
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23 B9.1 1,34 Yéu

24 B9.2 0 Khéng c6 dinh N2
25 V1.1 3,05 Manh

26 V1.2 2,76 Trung binh

27 V2.2 1,08 Yéu

28 V2.3 2,14 Trung binh

29 V3.2 3,34 Manh

30 V4.2 4,18 Manh

31 V5.1 0 Khéng c6 dinh N2
32 V6.1 1,46 Yéu

33 V7.3 0 Khéng ¢ dinh N2
34 V8.2 0 Khéng ¢ dinh N2
35 V9.1 3,21 Manh

Thong qua két qua & Bang 3.9 cho thay kha ning c6 dinh nito ctia cac
chung vi khuan 13 rat khac nhau. C6 21/35 chung (chiém 60%) cac ching co
kha ning c¢d dinh nito. Tuy nhién ¢ nhimg chung c6 kha ning c¢é dinh nito
ndy ciing c6 su khac biét dang ké, c6 7 ching (chiém 33% nhiing chiing c6
kha nang cd dinh nito) véi hoat tinh ¢ dinh nito manh > 3,0 mg/ml NH,";
co 8 chung ¢d dinh nitovédi hoat tinh yéu < 2 mg/ml NH,"; ¢6 6 chung véi
hoat tinh ¢ dinh nito & muc d6 trung binh trong khoang 2- 3 mg/ml NH,".
Dua vao két qua ¢ bang trén, 2 chung V2.3 va V4.2 dugc chon dua vao cac
nghién ctru tiép dé dua vao san xuat phan vi sinh da chiing.

Qua viéc nghién ciru tuyén chon ching vi khuan vira c6 kha ning
phan giai phét phat kho tan vira c6 kha nang ¢b dinh nito, két qua cho thay:
Chung N2.1 ¢6 kha ning phan giai phdt phat kho tan, duong kinh vong phan
giai dat 23 mm ndng d6 1an d& tiéu dat 420,13ppm va c6 kha niang cb dinh
nito manh dat 3,12 mg/ml NH4" (Hinh 3.27) Chung N2.3 c6 kha ning phan
giai phdt phat kho tan, dudng kinh vong phan giai dat 21 mm ndng d6 1an dé
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tiéu dat 427,75 ppm va c6 kha ning ¢ dinh nito manh dat 3,04 mg/ml NH4*
(Hinh 3.32). Ching V3.2 (Hinh 3.28) c6 kha ning cb dinh nito manh dat
3,34 mg/ml NH4" va c6 kha ning phan giai phét phat kho tan, duong kinh
vong phan giai dat 19,2 mm ndng do 1an dé tiéu dat 335,26 ppm. Ching
V4.2 c6 kha nang ¢ dinh nito manh dat 4,18 mg/ml NH4" va c¢6 kha ning
phan giai phét phat kho tan, duong kinh vong phan giai dat 20,2 mm nong
d6 1an dé tiéu dat 410,03 ppm (Hinh 3.29). Véi nhitng wu diém trén 4 chung

N2.1, N2.3, V2.3 va V4.2 dugc lya chon dua vao cac nghién citu tiép.

Hinh 3.27: Chiing vi khuén Hinh 3.28: Chiing vi Hinh 3.29: Chiing vi khuén
B2.1 khun V3.2 V4.2

Hinh 3.30: Chiing vikhudn  Hinh 3.31: Chiing vi khuidn  Hinh 3.32: Chiing vi khuén
BS8.3 N2.1 N2.3

3.2. Pic diém hinh thai va sinh hoc cac chiing VSV ¢6 hiéu e cao
3.2.1. Ddc diém hinh thdi cdac chuing vi sinh vdt co hiéu luc cao.

3.2.1.1 Pdc diém hinh thdi ciia nam cong sinh co hiéu lyc cong sinh cao.
Qua nghién ctru ndm P.tinctorius cong sinh cdy Thong nhya cho thay

dic diém cua loai c6 thé qua hinh cau hodc gan cau, c6 duong kinh tir 2,9 -

17,5cm, mau ndu, c¢6 cac vét nit mau den trén tan, thé qua c6 cudng va ré mau

vang, cudng dai 1,5-4,5cm, dudng kinh 1,2-3,5cm, cuéng nim thudn dai cam
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sdu vao 1ong dat (Hinh 3.34). Khi chin nit ra, & phia trén dé lai bén trong mot
khdi bot mau vang. Soi trén kinh hién vi cho thay bao tir cia ndm P. tinctorius
¢6 hinh cau, c6 gai xung quanh, kich thudc bao tir 8-12pum (Hinh 3.33). Nam
thuong moc tap trung 2- 3 thé qua gan nhau & rimg thong, moc cach gdc ciy
thong khoang 1 — 2m, rirng c6 do tan che tan 0,4 — 0,6.

n ‘,‘):q;; 5

'.')'~9 ‘ al’

Hinh 3.33 : Bao tir nAm P. Hinh 3.34: Thé qua nam
tinctorius P.tinctorius
3.2.1.2. Bac diem hinh thai, sinh hod cua cac chung vi khuan hiéu lyc cao.

Tir két qua tuyén chon cac chung VSV ¢6 ich duoc trinh bay & trén, 8
ching vi khuan c6 hoat tinh tot nhat da duoc tuyén chon nghién ctru dic diém
hinh thai va dic diém sinh hoa. Trong d6 2 chung QI1 va chung QI8 sinh tong
hop IAA cao nhit. Ching QI16 va ching QI24 tao vong phan giai khang ndm
bénh c6 dudng kinh 16n nhat. Chung N2.1 va ching N2.3 ¢6 kha nang phan giai
phét phat kho tan 16n nhat. Ching V3.2 va ching V4.2 kha ning c¢b dinh nito
cao nhat.

Tir cac phuong phap da trinh bay ¢ trén 8 ching vi khuan duoc thir
nghiém gram, nhudm té bao mé ta hinh anh do kich thuéc két qua duogc trinh

bay & Bang 3.10.
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Bang 3.10: Hinh thai té bao va gram ciia cac chiing vi khuan co ich.

to hon & gitra

STT | Ching | Gram Hinh dang té bao Kich
thude té
bao (um)

1 | Qn - | Hinh que dai, c6 rAu dau, mot bén dau | 1,4 x 4,1
nhon.

2 QI8 - | Hinh hat gao dai, mot dau bang, mot | 1,6 x 2,7
dau nhon.

3 | Ql16 + | Hinh que ngin, hai dau té bao déu| 1,8x2,8
nhau.

4 Ql24 - Hinh que ngan, c6 16p dinh nhay, hai | 0,9 x 2,2
dau déu nhau.

3) N2.1 - Hinh que dai, c6 16p 16ng min bao phu, | 1,1x 3,1
mot bén dau hoi nhon, mot bén dau b.%mg.

6 N2.3 + Hinh hat gao ngén, hai dau té bao déu| 1,8x2,8
nhau.

7 V3.2 - Hinh que cong cong, mdt dau hoi| 0,7x1,5
nhon

8 | V4.2 - | Hinh que dai, hai bén dau bang, phinh | 0,9 x 3,2

Két qua clia bang 3.10 cho thay, hinh dang té bao cia cac chung vi khuan

cling kha khac biét chiém phan 16n 1a cac t€ bao vi khuan hinh que c6 cac kich

thudc va hinh dang khéc nhau, ¢ 2 ching c6 hinh hat gao dai, day la hinh dang

phd bién. Trong khi d6 c6 1 ching c6 hinh dang té bao hinh que cong, day 1a mot

loai hinh dang té bao hiém gdp hon 2 hinh dang cua cac loai con lai.
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3.2.2. Pdc diém sinh hoc cdc chiing vi sinh vit cé hiéu luc cao.
3.2.2.1. Anh hwong ciia méi truong nhan sinh khoi dén mdt dg té bao Vi
khudn sinh tong hop IAA.

Mbi chiing vi khuan sinh truéng va phat trién tot ching déu phai cé mot moi
truong phtt hop nhét dinh. Thir nghiém v6i cac loai méi truong khac nhau gitp phat
hién méi trudng nudi dudng thich hop nhat véi tuy loai vi khuan. Khi thir nghiém
mdi trudng phit hop ching vi khudn sinh téng hop IAA véi 3 loai mdi trudng dua
vao thir nghiém: méi trudng gi dudng, mdi truong GPB, moi truong SPA. Két qua
sy phat trién ciia cac ching khuan duoc trinh bay ¢ Bang 3.11.

Bang 3.11: Anh hudéng cia moi truong dinh dudng dén sinh truéng va
sinh tong hop IAA cia ching QI1va QI8.

T Mbi trweong dinh Chung QI1 Chung QI8

T dudong MD TB HL IAA MD TB HL 1AA tho
(CFU/mI) | thd (mg/l) | (CFU/mI) (mg/l)

1 | Mbi truong gi duong | 5,7 x 10° 12,52 8,5 x 10’ 9,35

2 | Mbi truong GPB 3,21 x 10° 10,25 4,1 x 10° 11,41

3 | Méi trudng SPA 4,7 x 10° 9,74 9,7 x 10’ 10,20

Cac ching khuan duogc cdy vao 3 méi truong khac nhau, ban dau
chung déu ¢ dang dich trong va 16ng, sau thoi gian nudi 120 gio véi toe do
l4c 200 vong/phut, & nhiét do 28°C, cac dich khuén tré nén duc va dic sanh,
nhu vy trén ca 3 moi truong dinh dudng cac ching khuan déu c6 kha ning
sinh trudng va phat trién. Nhung qua két qua ¢ Bang 3.11 cho thiy c6 su
khac nhau dang ké vé mat do té bao cia cac chung khi dugc nudi & cac moi
truong khac nhau. Ching QI1 dat mat do té bao hiru hiéu cuc dai 14 5,7 x 10°
(CFU/ml) va ham luong IAA duoc sinh ra 1a cao nhét dat 12,52mg/l khi
nudi cdy & moi truong gi duong. Tuy nhién ching QI8 phat trién tot nhat
trén moi truong GPB dat mat do té bao t6i vu 12 4,1 x 10° (CFU/mI) va ham
luong IAA duoc sinh ra 1a cao nhat dat 11,41mg/l. Tuy viy mat d té bao tdi
vu cua ching QI8 phét trién kém hon (dat 72%) so v6i mat do tdi wu cua

chung QI1. Ngoai ra méi truong gi duong cd gia ca canh tranh so voi céac
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moi trudng GPB, vi thé chung QI1 dugc chon trong san suat ché pham da
chung VSV. Mat d6 té bao toi vu cua 2 chung vi khuan QI1 va ching QI8

dugc nudi cdy trén moi trudng khac nhau thé hién thong qua hinh 3.35.
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Hinh 3.35: Anh hwéng ciia méi truong dinh dudng dén sinh truéng ciia
? chung QI1va QI8. , ’
3.2.2.2. Anh huong cua moi truong dinh duwong dén mdt do té bao chung vi

khudn doi khéng nam gdy bénh théi cé ré.

Dua vao két qua tuyén chon cac chung vi khuan dbi khang véi ndm
bénh & trén, chung vi khuan QI16 va Q124 d6i khang ndm giy bénh théi co
ré thong duoc dua vao nghién ctru. Thi nghiém dugc tién hanh khi nudi cay
cac chung vi khuan nay tai cic moi truong khac nhau, moi truong 1: PD,
moi truong 2: King’B, méi truong 3: PBS, két qua duoc trinh bay tai Bang
3.12

Bang 3.12: Anh hwéng ciia méi trudng dinh dudng dén sinh truwéng va

kha ning trc ché nam gy thdi co ré thong ciia chiing Q116 va Q124

TT Moi trwong dinh Ching QI16 Chung QI24
duéng MDPTB | PKvong | MPTB | PKvong
(CFU/ml) | tcché | (CFU/mI) | i ché
(mm) (mm)
1 | Mai truong 1 (PD) 4,2 x 10° 21,5 5,6 x 10° 22,5
2 | Méi truong 2 (King’B) | 2,41 x 10° 20,5 3,5 x 10° 20,5
3 | Méi truong 3 (PBS) 8,9 x 10 19,7 9,8 x 10’ 22,3
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Két qua nudi cay trén 3 méi truong khac nhau cho thiy & ca 2 chung
déu phat trién trén ca 3 moi truong, tuy nhién co6 sy khac nhau ro rét cua mat
dd bao tor & nhitng moi truong khac nhau, & méi truong 1 (PD) ca 2 chung
déu c6 két qua vuot troi. Chung Q116 khang nim bénh, dat mat do té bao 1a
4,2 x 10® (CFU/ml) khi nuéi cdy & moéi truong 1 (PD), va chi dat 2,41 x 10’
(CFU/ml) khi nudi cay & moi truong 2 (King’B), bang 42% so v&i khi nudi
cdy & moi truong 1, va mat do té bao kém hon hang trim lan khi nuéi cay &
moi truong 3 (PBS). Chung QI24 phat trién tot nhét trén moi trudng 1 (PD)
dat mat do té bao 1a 5,6 x 10° (CFU/ml) gip khoang 50 1an so véi khi nudi
cdy chung ¢ mdi trudong 3 (PBS). Chiing nay ciing phat trién kha tot trén moi
2 méi truong va phét trién t6t nhat trén moi trudng 1. Chimg to chung Q124
kha thich nghi khi thay d6i méi truong séng. Mit khac 2 ching QI16 va
QI24 déu phat trién rat tot trén moi truong PD nhung chung QI24 ¢6 kha
nang phat trién vuot troi hon. Ngoai ra méi truong PD 1a loai moi trudng
pho théng khi nudi cay khuan lic, gitp khuan phat trién tot va gia thanh
canh tranh tot so v&i cac loai moi truong khac. Moi truong phu hop cua

chung vi khuan QI16 va Q124 duoc thé hién thong qua Hinh 3.36.

600
500 +
400

300 uQlI16

uQIl24
200 1 Q

100 +~

Mat d¢ t& bao hiru hiéu CFU/ml

MT1(PD) MT2(King'B) MT3(PBS)
Madi trweong nudi cdy vi khuan khiac nhau

Hinh 3.36: Anh huwéng ciia méi trwong dinh dudng

dén sinh truémg cia chiing QI16 va Q124
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3.2.2.3. Anh huwong cia méi truong nhan sinh khoi dén mdt dé té bao vi
khuan phdn gidi phot phat khé tan.

Vi két qua tuyén chon cac ching vi khuan phéan giai phét phat kho
tan ¢ trén, chon 2 chung N2.1 va N2.3 dua tht nghiém véi 3 loai moi truong
khac nhau két qua dugc trinh bay tai Bang 3.13.

Bang 3.13: Anh huéng clia méi trwong dinh dwéng dén sinh truéng va
kha nang phén giii phot phat khé tan cta ching N2.1 va N2.3.

TT | MOi trweong dinh Chiing N2.1 Chiing N2.3
dudng Mat doté | Nong do | Matdo té | Nong dd
bao | 1an dé tiéu bao lan dé ticu
(CFU/ml) |  (ppm) (CFU/ml) (ppm)
1 | MT1 (PD) 9,4x10° | 380,12 6,4x 10° 401,23

2 | MT2 (nu6c khoai | 12,6 x 10° | 402,13 | 13,8x10° | 307,19
tay + vi khoang)

3 | MT3 (Pikoskaya) | 16,7 x10°| 428,04 |114x10°| 418,45

Nhin vao Bang 3.13 cho thay, chung N2.1 déu phat trién rat tét trén ca
3 méi trudng, diéu nay ching té rang chung nay dé nudi cdy thich nghi véi
nhiéu loai moi truong khac nhau. Tuy nhién ching dat mat do té bao dat cuc
dai khi dugc nudi cdy & moi truong 3 (mdi trudng Pikoskaya) mat do té bao
la 16,7 x 10® CFU/ml, nhung mat d6 & mdi truong 1 (PD) chung chi dat 9,4
x 10° CFU/ml (méat do té bao thap hon mot sé mii so v6i moi trudng 3).
Chung N2.3 ciing phat trién dugc trén 3 loai méi trudng, nhung phat trién
yéu hon chung N2.1, chung N2.3 dat mat do té bao cuc dai khi nuoi céy trén
moi truong 2 (nudc khoai tay + vi khoang). Su chénh 1éch vé mat do té bao
clia ca 2 chiing dua vao nghién ciru 1a khéng dang ké, tuy nhién moi truong
tbi thich ctia chung N2.1 13 méi trudng Pikoskaya, ctia chung N2.3 1a moi

truong nude khoai tdy + vi khoang. Du duoc nudi cdy trén 3 moi truong
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khac nhau, nhung ca 2 ching déu ¢ hoat lyc phan giai phét phat kho tan 1a

kha tdt, két qua kha rd rang khi duoc thé hién théng qua hinh Hinh 3.37.
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Hinh 3.37: Anh hwéng ciia méi trudng dinh dudng dén sinh truwéng ciia
9 chung N2.1 va N2.3. o ’
3.2.2.4. Anh huong cua moi truong nhdn sinh khoi dén mdt do té bao vi

khuan cé dinh N».

Véi két qua tuyén chon cac chung vi khuan c¢b dinh nito ¢ trén chung

V3.2 va ching V4.2 dugc dua nudi cdy thir nghiém voi 3 loai méi truong khac

nhau, méi truong 1: Asby, mdi truong 2: NFMN, méi truong 3: AT, két qua

dugc trinh bay tai Bang 3.14.

Bang 3.14: Anh huéng ciia méi trwong dinh dwéng dén sinh truéng va

kha niing c6 dinh nito ciia chiing V3.2 va chiing V4.2.

T | Méi trweong dinh dudng V3.2 V4.2
T Mat d6 té | Ham lwong | Mat do té | Ham lwong
bao NH4+ bao NH4+
(CFU/mI) (mg/ml) (CFU/mlI) (mg/ml)
1| MT1 (Méi truong Asby) | 7,3 x 10° 3,01 8,4x 10° 4,00
2 | MT2 (méi truong NFMN) | 11,6 x 10° 3,24 14,6 x 10° 4,15
3 | MT3 (mdi truong AT) 9,5 x 10° 3,18 11,5 x 10° 3,89
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S6 liéu ¢ Bang 3.14 cho thdy, 2 chung V3.2 va V4.2 dua vao tha
nghiém & cac moi trudng khac nhau nhung ching déu phat trién tét va dat
cuc dai khi dugc nudi trén moi truong NFMN, tuy ¢ cdc moi truong khac
chung déu phat trién nhung mat do té bao khong dat cuc dai. Cu thé chung
V4.2 khi nudi & moi trudng 1 mét do té bao dat 1a 8,4 x 108 CFU/ml (chi bang
57%) khi nudi ciy méi truong 2 mat do té bao toi da 1a 14,6 x 10° CFU/mI. Tuy
2 chung déu dat mat do té bao dat cuc dai khi duoc nuodi cdy & moi truong 2
(Moi truong NFMN), nhung mat do té bao cta ching V3.2 nho hon (chiém
80%) mat do té bao ctia ching V4.2. Thong qua d6 cling 1a mot goi y cho luén
an lya chon ching V4.2 dé phat trién ché pham vi sinh vat da chung. Du duoc
nudi ¢ 3 loai méi truong khac nhau nhung 2 chung déu vén giit nguyén hoat

tinh c¢b dinh nito tot. Két qua kha rd rang khi duogc thé hién & Hinh 3.38
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Hinh 3.38: Anh hwéng ciia méi truomg dinh dudng dén sinh truéng ciia
chuing V3.2 va chung V4.2.

3.2.2.5. Anh hudng cia thoi gian nhén sinh khéi dén mdt do té bao vi khuan.

Téc do phat trién cta cac loai VK 1a khac nhau theo thoi gian, ¢6 loai phat
trién rat nhanh & thoi gian dau va cham lai ¢ thoi gian sau, nhung ciing c6 loai
phat trién cham & thoi gian dau va ting toc rat nhanh & thoi gian sau. Vi vay

nghién ctu thoi gian dat mat do té bao hitu hiéu cta cac chung VK 1a can thiét,
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dé thuan loi cho viéc nhan sinh khéi VK san xuat ché pham, két qua thi nghiém
& cac thoi gian nudi cdy khac nhau dugc trinh bay & Bang 3.15.

Bang 3.15: Anh hwéng ciia thoi gian nhéan sinh khoi dén sinh truéng
cia cac ching vi khuan cé ich.

T| Thoi Mat dd té bao ciia cac ching VK (CFU/mI)

T| gian | Ql, Qls Qlys Qly N2.1 N2.3 V3.2 V4.2

1| 48 giv | 6,7x10" [ 3,0x10" | 82x10" | 6,9x10" | 1,7x10° | 9,0x10" | 8,2x10" | 7,9x10’

2| 72 gio | 1,3x10° | 1,5x10° | 48x10° | 56x10° | 9,8x10° | 75x10° | 3,8x10° | 1,4x10°

3| 96 gior | 2,3x10° | 1,3x10° | 3,0x10° | 2,8x10° | 4,7x10° | 22x10° | 6,0x10° | 8,8 x10°

4] 120 8 8 8 8 8 8 8 6
it 58x10 3,2x10 2,8x10 1,8x10 1,7x 10 4,1x10 2,8x10 48x10

5 144 8 7 7 7 8 8 7 7
o 2,0x10° | 38x10" | 9,8x10" | 72x10" |[15x10® |8,0x10° | 9,8x10" | 7,2x10

Vi céac thoi gian nhan sinh khdi cac ching VK khéac nhau thi mat do
té bao dat duoc 1a khac nhau, trong 8 chung dua vao nghién ctru két qua cho
thay phan 16n cic ching déu theo quy luat thoi gian tang thi mat do té bao
tdng, dat cuc dai ¢ thoi gian nhét dinh, sau d6 mat do té bao lai giam dan.
Trong 2 ngay dau (48 gid) nudi cdy mat do té bao VK co trong 1ml dung
dich ¢ ca 8 chung déu dat thap, chi tir 2,9 - 17 x 10" CFU/ml. Sau (72 gio)
c6 to1 4 ching dat mat do té bao tdi da 1a cac chung QI16, QI24, V2.1, V2.3,
voi mat d6 té bao hitu dat duoc 1a tir 4,8 — 9,8 x 10°® CFU/ml, sau d6 mat do
té bao giam nhe sau ngay thi 5 va thir 6 (144 gid) chi con 3,8 — 7,2 x 10’
CFU/ml. V61 khoang thoi gian 96 gio c6 2 chung ¢ dinh nito c6 mat do té
bao dat cuc dai. Tuy nhién ta thdy chung QI8 dat mat do té bao chi bang
55% so v&i mat do té bao chiing QI1 cung trong thdi gian 5 ngay (120 gio).
Chung QI16 dat mat do té bao tot da bang 86% so véi té bao chung QI24,
chung V2.3 dat mat do té bao tdi da b?mg 76% so vGi mat do té bao ching
V2.1 ching V3.2 dat mat d6 té bao tdi da bang 68% so véi mat do té bao
chung V4.2 cung trong thoi gian 3 ngdy (72 gid). Nhu vay két luan rang,
khong nhét thiét phai nu6i vi khuan qua dai chung chi dat mat do téi da khi

nudi cay tai mot thoi gian nhat dinh va mat do té bao s€ c6 biéu hién di
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xuéng néu thoi gian dugc nudi kéo dai thém, két qua nay rt ro khi dugc thé
hién & Hinh 3.39.

Mat do t& bao hiru hiéu CFU/ml
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Hinh 3.39: Anh hwéng ciia thoi gian nhan sinh khéi t6i sinh

truédng cua cac ching vi khuan.

3.2.2.6. Anh hwong cua nhiét do moi truong nhan sinh khéi dén mdt dé té bao VK.

Sy phu hop ctia nhiét d6 méi truong dén timg chung VK biéu hién &

kha nang sinh truéng ctia chiing (mat do té bao hiru hiéu trén 1 ml dung dich

nudi cy la 16n nhat), & mdi loai VK thi sy phi hop vdi cac nhiét do 1a khac

nhau dé dam bao dugc mat do té bao hitu hiéu t6i wu. Thi nghiém duoge thuc
hién trén 8 ché d6 nhiét d6 khac nhau 17°C, 20°C, 23°C, 25°C, 28°C, 30°C,
33°C va 35°C, két qua thi nghiém dugc trinh bay ¢ Bang 3.16

Bang 3.16: Anh hwéng ciia nhiét d méi truwong nhan sinh khoi dén sinh
trudng cua cac ching vi khuén.

T| tC Mat dd té bao ciia cac ching VK (CFU/ml)

T Qly Qlg Qlys Qly, N2.1 N2.3 V3.2 V4.2
1[17°C | 2,7x10" [ 21x10" | 8,2x10" | 6,9x10" | 1,7x10° | 9,0x10" | 8,4x10" | 7,9x 10’
2 [20°%C [10x10° | 15x10° | 1,2x10° | 2,2x10° [ 1,9x10° | 75x10" |28x10° | 1,4x10°
3123% [21x10° | 1,3x10° | 1,0x10° | 2,8x10° |2,7x10° | 1,2x10° | 3,0x10° | 2,8 x10°
4]25°C | 48x10° | 42x10° | 2,8x10° | 1,8x10° | 3,7x10° | 4,1x10° |28x10° | 4,3x10°
5127°C | 38x10° |28x10" |46x10° | 42x10° | 45x10° |3,8x10° |34x10° | 42x10°
6 | 30°C | 25x10° | 1,8x10° | 2,6x10° | 1,8x10° |3,8x10° |2,8x10° | 4,0x10° | 3,8x10°
7133°C [1,3x10° [ 1,3x10° [14x10° |1,7x10° | 1,3x10° | 2,3x10° | 2,8x10° | 3,7x10°
8 [35°C [ 1,4x10° [ 15x10° [1,8x10° |26x10° | 9,6x10" | 75x10" | 1,8x10° | 1,4x10°
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Thong qua két qua & bang 3.16 cho thdy du & mirc nhiét d6 nghién
ctru nao chung khun ciling phét trién nhung sy phat trién mat do té bao cho
két qua vo cung khic nhau, dé phan biét duoc 1d rang xem két qua Hinh
3.40.
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Hinh 3.40: Anh huéng ciia nhiét @9 nhén sinh khdi téi sinh truéng cia
) cac ching VK. )
Nhin vao két qua ¢ bi€u d6 trén cho thay cho thay & ngudng nhiét do

25°C - 27°C phén 16n céc chung vi khuan phat trién tét. O cac ngudng nhiét
d6 thap hon du cac ching vi khuan c6 phat trién nhung rat chdm. Nhu chung
QI1 & khung nhiét d6 lanh 17°C mét dd té bao hiru hiéu chi dat 2,7 x 107
CFU/ml, tuy nhién khi & mtrc nhiét d6 t6i thich 1a 25°C chiang phat trién
(gap 200 lan) so vé&i khung nhiét 17°C d6 méat t& bao hitu hiéu 4,8 x 10°
CFU/ml. Ching sinh tong hop IAA, QI8 phat trién t6t nhat dat té bao cuc
dai khi dugc nudi trong diéu kién 25°C, tuy nhién mét do t& bao thip hon so
voi chung QI1. Vi vay chung QI1 1a sy lya chon tdt nhat dé dua vao nghién
clru san xuat ché pham da ching VSV.

Khi nghién ctru chung QI16 va ching QI24 cho thdy, 2 chung vi
khuan khang nam nay phat trién t6t nhat khi dugc nudi & khoang nhiét do
25°C - 27°C. Tuy nhién chung dat mat do té bao t6i da khi duoc nudi & 27°C

va té bao giam dan khi nuéi & muc nhiét d6 cao hon. Chung QI16 c6 sb
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luong té bao t6i da cao hon ching QI24, tuy nhién ching QI24 lai c6 bién
d6 phat trién rong, phat trién t6t hon ching QI16 thich hop véi dai bién do
nhiét d¢ rong tir 20°C - 35°C. Trong khi chung QI16 chi thich hgp vdi nhiét
d6 25°C - 30°C. Thong qua két qua nay chung QI24 dugc wu thé hon, nén
lira chon chung vi khuin QI24 khang nidm gay bénh vao san xuat ché pham
vi sinh vét da ching.

So sanh gitta 2 ching vi khuan phén giai 1an N2.1 va N2.3 thong qua
biéu d6 trén cho théy, co su khac biét ro rét khi nuoi céy ¢ cac thang nhiét
d0 khac nhau. Chiing N2.1 dat mat d6 té bao toi thich khi ching dugc nudi
trong diéu kién moi truong 27°C, dat mat do té bao hiru hiéu 1a 4,5 x 108
CFU/ml. Trong khi chung N2.3 dat mat do té bao téi thich khi chung duoc
nudi trong diéu kién moéi truong 25°C, dat mat do té bao hiru hiéu 1a 4,1 x
10® CFU/mI. Ngoai ra, & cac muc nhiét do thap, chung phat trién cham dén
khi dat cuc dai & mot muc nhiét do nhat dinh. Ching N2.1 ¢6 wu thé dé lya
chon vao san xuat ché pham vi sinh vat da ching.

Thong qua két qua & hinh 3.40 cho thay, 2 chung ¢ dinh nito ciing c6
su khac biét vé nhiét do téi thich, dé chung khuan dat mat do té bao tdi da.
Chung V4.2 c¢6 bién d nhiét 6 16n, chiing ¢ thé phat trién tot trén dai nhiét
do tir 25°C - 33°C. Tuy nhién khi duoc nudi cdy trong khoang nhiét do tur
25°C - 27°C té bao hitu hiéu dat cuc dai 4,2 — 4,3 x 10® CFU/ml. Trong khi
chung V3.2, cling phat trién tot khi thir nghiém nhung nhiét do ti thich cta
chung khuan nay thap hon chung V4.2. Ching V3.2 chi phat trién tot va dat
lugng té bao cuc dai khi dugc nudi ¢ nhiét do 30°C. Chung V4.2 dugc lya
chon dua vao san xuat ché pham vi sinh vét da chiing.
3.2.2.7. Anh hueong cia dé pH méi trwong nhan sinh khoi dén mdt do té bao VK.

Po pH clia mdi trudng nudi cdy rat quan trong trong qua trinh sinh
truong va phat trién ctia cac ching vi sinh. Thi nghiém dugc thuc hién & 7 cip

do pH la: 5; 5,5; 6, 6,5;7 ;7,5 vas. Két qua duogc trinh bay & Bang 3.17
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Bang 3.17: Anh huwéng ciia d9 pH dén sinh truéng cilia cic chiing VK

T| b6 pH Mait dp té bao hiru hiéu ciia cac ching VK (CFU/mI)

T QI QI8 Ql16 QI24 N2.1 N2.3 V3.2 V4.2
1| pH=5 |0 0 0 29x10° [ 1,7x10° [9,0x10° [32x10° |53x10°
2| pH=5,5 [ 1,0x10" [15x10" [ 1,8x10° [ 1,6x10" [ 1,8x10" | 15x10° | 1,8x10° | 1,4x10°
3| pH=6 [ 1,8x10° [1,3x10° [3,0x10° | 2,6x10° [ 4,7x10° | 22x10° | 2,0x10° | 3,8x10°
4| pH=6,5 | 2,3x10° [ 3,2x10° | 28x10° |1,8x10° | 6,7x10° | 4,1x10° | 58x10° | 6,0x10°
5/ pH=7 [6,2x10° [55x10" [9,8x10° | 7,2x10° | 55x10° | 58x10° | 6,3x10° | 6,8 x 10°
6| pH=7,5 | 58x10° [ 58x10° [ 3,0x10° | 2,8x10° | 4,7x10° |52x10° | 3,0x10° | 1,8x10°
7| pH=8 [22x10° [2,0x10° [2,8x10° | 4,1x10° [1,6x10° |1,8x10° |1,8x10° |3,2x10°

Qu4 trinh nhan sinh khéi cta vi sinh vt noi riéng va vi khuan noi
chung, d6 pH méi trudng c6 anh hudng 16n téi qua trinh sinh tredng va phat
trién cta vi khuan, thé hién & mat do té bao hiru hiéu trong 1ml dung dich
ma chiing dat duoc. Trong trudng hop d6 pH thap (pH = 5) thi mat d6 té bao
trén 1 ml dung dich ctua 8 ching VK dat duoc la c6 su khac biét, c6 3 ching
gan nhu khong phat trién 5 chung con lai té bao phat trién nhung mat do rat
thap, chi dat duoc 2,9 10° CFU/mI — 5,3 x 10° CFU/ml. Ca 8 chung vi khudn
nay déu c6 mat do té bao cao hon khi nudi chiing & nhitng méi trudng co dd
pH khoang tur 6,6 — 7,5.

Chung QI1 dat mat do té bao cuc dai khi duogc nuoi & do pH=7-7,5
mat do6 té bao dat cuc dai 1a 5,8 — 6,2 x 10® CFU/ml, mat d6 té bao giam dan
khi pH tang 1én 8. Chung QI8 ciling dat mat do té bao cuc dai khi duoc nudi
& d6 pH= 7 — 7,5 mat do té bao dat cuc dai 14 5,5 — 5,8 x 10° CFU/ml, mat
d6 té bao giam dan khi pH ting 1én 8, chiing c6 xu hudng 1a phu hop nhit
khi pH =7,5.

Chung QI16 va QI24 dat mat do té bao cuc dai khi duoc nudi & do
pH= 7 mat do té bao dat cuc daila 7,2 — 9,8 x 10® CFU/ml. Tuy nhién ching
QI24 c6 bién dg thich hop véi dai pH rdng, chiing cho mat do té bao kha cao
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khi pH tir 6 - 7,5. Tuy nhién ching QI c6 bién do dai pH hep chung cho
mat d6 té bao cao khi pH =7.

Chung N2.1 dat mat do té bao cuc dai khi duoc nudi & do pH= 6,5
mat do6 té bao dat cuc dai 13 6,7 x 10" CFU/ml, mat do té bao giam dan khi
pH tang 1én 8. Chung N2.3 dat mat do té bao cuc dai khi duoc nudi & do
pH= 7 mat do t& bao dat cuc dai 14 5,8 x 10° CFU/ml, mat d6 té bao giam
dan khi pH ting 1én 8.

Chung V2.3 va V4.2 dat mat do té bao cuc dai khi duoc nuodi & do
pH= 7 mat d6 té bao dat cuc dai 1 6,3 — 6,8 x 10® CFU/ml. Tuy nhién ching
V4.2 c6 bién d0 thich hop voi dai pH rong, ching cho mat do té bao kha cao
khi pH tir 6 - 7. Tuy nhién chung V3.2 c6 bién d§ dai pH hep chung cho mat
d6 té bao cao khi pH = 6,5. Anh hudng ctia d6 pH nudi cdy 1én sy phat trién

ctia mat d6 té bao vi khuan dugc thé hién & Hinh 3.41.

_ 100

§ 90

5 80 H=5
_p =

& 70 _

_; 60 b W pH=5,5
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S 40 u pH=6,5
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w 30 i pH=7

<«Q@r

< 20 ’ | pH=7,5

2o i il l :

= T | [ A pH=8

o

QI1 QI8 QI16 QI24 N2.1 N2.3 V3.2 V4.2
Cac chung vi Khuin

Hinh 3.41: Anh huwéng ciia 46 pH dén sinh truéng ciia cic chiing vi khuin.
3.2.3. Pinh danh dén lodi cdc chiing VSV c6 hoat tinh cao.

Qua két qua nghién ctru ddc diém sinh hoc ctia 8 chung vi khuan c¢6 hoat
tinh cao, 4 ching vi khuan dai dién cho 4 dic diém tot nhét ciia ching da duoc
Iya chon dé san xuat ché pham vi sinh vét da chung. Véi méi trudng nudi ciy
don gian, mat do t& bao phat trién t6i da, 46 pH thich hop, nhiét do hop 1y, 4
ching vi khuan dugc lua chon 13 ching QI1, QI24, N2.1, V4.2 14 dua vao dinh
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danh dén loai. Thi nghiém duoc thyc hién bang phuong phap sinh hoc phén tir
tai phong thi nghiém vi sinh, Vién Nghién ctru Cong nghé Thuc pham. DNA cia
cac chung vi khuén (QI1, QI24, N2.1, V4.2) dugc tach chiét, phan doan 16S
rDNA cta cic vi khuan duoc khuyéch dai PCR bang cip modi 16S-8F va
16S1510R, san pham PCR ciia cac chung VSV duoc thé hién trén Hinh 3.42.

=3 800pb - 790pb

Hinh 3.42: San pham PCR phén doan 16S rDNA trén ban gel ciia cac
ching VK ‘
DNA cua phan doan 16S dugc gidi trinh ty bang phuong phap ‘dideoxy

chain termination’, cac chudi DNA cta cac ching VSV duoc so sanh d6 tuong
dong voi cac chudi DNA ciia cac ching vi sinh vat khac trén ngan hang Gen
(Genbank). Két qua xac dinh cac ching VSV duoc trinh bay & Bang 3.18.

Bang 3.18: Xac dinh tén cac chiing VSVdua trén trinh ty phan doan

16S rDNA

M3 sb trén . ) Dir li¢u

TT | Ching D¢ twong dong Loai 1

Genbank FIRI
Pseudomonas

1 QI1 | GU198115 | 100% (821/821 bp) VT320
fluorescens

2 QI24 | EU557030 | 100% (793/793 bp) | Bacillus subtilis VT322
Burkholderia

3 N2.1 | CP000959 | 100% (795/795 bp) _ \VT323
cenocepacia
Azotobacter

4 V4.2 | EF100165 | 99.5% (791/795bp) o \VVT324
beijerinskii
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Qua Bang 3.18 da cho thdy, ching QI1 ¢6 trinh tr ADN tuong dong
100% voi trinh ty ADN mi sd trén genbank GU198115 la loai
Pseudomonas fluorescens. Chung QI24 c6 trinh ty ADN twong dong
100% voi trinh ty ADN mi sb trén genbank EU557030 12 loai Bacillus
subtilis. Ching N2.1 ¢6 trinh tw ADN tuong dong 100% véi trinh tur
ADN mi s6 trén genbank CP000959 la loai Burkholderia cenocepacia.
Chuing V4.2 ¢c6 trinh ty ADN tuong dong 99.5% véi trinh ty ADN mé s6
trén genbank EF100165 la loai Azotobacter beijerinskii.

Chung QI1 duoc x4c dinh 14 loai P. fluorescens sinh tong hop IAA rat
manh tuy nhién trong qua trinh nghién ciru nhan thay rang chung nay con c6
kha nang khang nam F. oxysporum gay bénh thdi c6 ré cay Thong nhua loai
nay co té bao hinh que dai, c6 rdu dau, mot bén dau nhon, kich thudc té bao
1,4 x 4,1 um (Hinh 3.43 — 3.45)

Ching QI24, dugc x4c dinh 1a loai B. subtilis d6i khang nam F.
oxysporum gay bénh théi cb r& théng va co kha nang sinh tong hop IAA kha
t6t. Ngoai ra, chung B. subtilis con dugc biét dén nhu 13 nhan 6 kich thich
su sinh truéng cua thuc vat, giup thuc vat khang lai mot sé bénh nham ting
nang suat cay trong (Woitke va cong su, 2004; Smith va cong su, 1999). Khi
chung B. subtilis dugc bon vao ving 1é cy, chung s& séng noi sinh voi ré va
ngan chan hodc loai trir mdt s6 bénh hai vung ré (Dekkers va cong su, 1998),
bén canh do, chung nay con c6 kha ning kich thich, giai phong ra mot sb
chat dinh dudng tir dat cho cdy (Nautiyal va cong su, 2000, Idriss va cong
su, 2002). Chung B. subtilis, con c6 cac anh hudng khac dén strc séng cua
thuc vat, gitp thuc vat ddi phé voi cac diéu kién khong co loi, tir ngoai canh
nhu ciy trong & ving kho han hodc ving bi mudi hod c6 d6 min cao
(Bochow va cdng su, 2001). Chung B. subtilis con c¢6 kha nang tao ra cac
chét khang sinh nhu polymyxin, difficidin, subtilin, mycobaccillin, va
zwittermicin, trong do 2 chét sau c6 tinh khang nidm manh nhét (Pham Thi

Minh Kiéu va cong su 2009). Saman (2007), di tach chiét dugc chit hoa hoc
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tir dung mdi ethyl actate ciia ching vi khuan B. subtilis ¢6 kha niang khang
nam Sclerotium. Chung vi khuan B. subtilis c¢6 té bao hinh que ngin, c6 16p
dinh nhay, hai ¢au déu nhau, véi kich thuéce 0,9 x 2,2um (Hinh 3.46 — 3.48)

Ching N2.1 duogc xac dinh la loai B. cenocepacia, cé kha nang phan
giai 1an rat manh, tuy nhién trong qua trinh nghién ctru nhan thiy rang ching
nay con co kha niang cb dinh nito kha tbt. Mot s6 loai vi khuan trong chi
Burkholderia, duoc xac dinh 1a nhimng loai ¢ dinh dam trong d6 co loai B.
tropicalis (Vasconcelos, 2006) va B. tropica (Reis va cong su, 2004). Nhu
vay chang B. subtilis (N2.1) c6 ¥ nghia trong viéc tng dung ching dé san
xuat ché pham vi sinh vat nham ting nang suat cay trong. Chung vi khuan B.
cenocepacia cé té bao hinh que dai, c6 10p 16ng min bao phi, mot bén dau hoi
nhon, mot bén dau bang, voi kich thude 1,1 x 3,1um (Hinh 3.49 — 3.51)

Chung V4.2 dugc xéac dinh 1a loai A. beijerinskii c6 kha nang ¢ dinh
nito rat manh va c6 kha nang phan giai lan kha tot, so sanh voi két qua
nghién ciru trude cho thidy Abbas Akbari va cong su (2007) da phan 1ap va
tuyén chon mot sd ching Azospirillum sp ¢6 kha nang sinh téng hop TAA
kich thich sinh truong cidy laa my. Két qua 1a sy nhim cac chung
Azospirillum sp da lam ting duong kinh gdc laa, chiéu dai ré, trong luong
khé va sd luong 16ng ré so véi d6i chimg. Nhu vay ching V4.2 ¢6 ¥ nghia
trong viéc tng dung chiing dé san xuat ché pham vi sinh vat nham ting ning
suat cay trong. . Chung vi khuan A. beijerinskii c6 té bao hinh que dai, hai bén
dau bang, phinh to hon & gitta, véi kich thudc 0,9 x 3.2um (Hinh 3.52 —
3.55)

Ca 4 chung vi khuan QI1, QI24, N2.1 va V4.2 lan luot 1a cac loai
Pseudomonas fluorescens, Bacillus subtilis, Burkholderia cenocepacia,
Azotobacter beijerinskii, déu dat 1a nhitng chang vi sinh vat duogc sir dung
rong rai trong linh vuc san xuat phan vi sinh, 1 nhitng ching an toan sinh

hoc dd1 voi cay trong va dong vat mau nong.
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Hinh 3.43:Khuin lac
ching
P. fluorescens (QI1)

Hinh 3.46:Khuin lac
chung
B. subtilis (Q124)

Hinh 3.49:Khuén lac
ching
B. cenocepacia (N2.1)
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Hinh 3.44:T¢ bao chiing
P. fluorescens (QI1)
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Hinh 3.47: Té bao
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B. subtilis (Q124)
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Hinh 3.50: Té bao
ching
B. cenocepacia (N2.1)
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Hinh 3.45: Té bao chiing
P. fluorescens (QI1)

Hinh 3.48: Té bao chiing
B. subtilis (Q124)
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Hinh 3.51: Té bao chiing
B. cenocepacia (N2.1)
dang phén chia

Hinh 3.52:Khuin lac
chung
A. beijerinskii (V4.2)

Hinh 3.53: T¢ bao
chung
A. beijerinskii (V4.2)
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Hinh 3.54: Té bao chiing
A. beijerinskii (V4.2)



3.3. Nghién ciru tao ché pham da chiing VSV. 3
3.3.1. Két quad nghién cvru sy twong tac cua cac VK trong cung hon hop.

Céc ching vi khuan duoc nudi nudi cdy kép trén truong PDA sau C4c

thoi gian 3 ngay, 6 ngay va 9 ngay, két qua do dudng kinh khuén lac duoc

trinh bay & Bang 3.19

Bang 3.19: Puwong kinh khuin lac ciia cac chiing Vi khuéin thir nghiém

trong cung hén hep _
Pwong kinh khuan lac (mm)

TT | Chung vi sinh vat Sau 3 ngay | Sau 6 ngay | Sau 9 ngay
1 Pseudomonas fluorescens (QI1) 20,54 22,67 23,56
2 Bacillus subtilis (Ql124) 21,45 23,65 23,87

Burkholderia 22,67 24,53 26,23
3 cenocepacia (N2.1)
4 Azotobacter beijerinskii (V4.2) 21,05 23,13 25,2

Két qua & cic Bang 3.19 cho thdy, cac ching VSV van ton tai va phat
trién binh thuong trong cting mot moi truong nudi cdy, dudong kinh khudn lac
cta cac ching déu dat mirc do cao sau 9 ngdy nudi cy. Tuy nhién, ciing co
chiing vi khuan phat trién manh hon cac ching con lai, nhu chung vi khuan ¢
dinh nito Azotobacter beijerinskii phat trién manh nhat dudng kinh khuéan lac cta
ching 16n nhat dat 26,23 sau 9 ngay nudi ciy. Cac ching vi khuan khéc ciing phat trién
t6t khi duoc ciy vach trén cting trén moi dia méi truong (xem Hinh 3.55).

Hinh3.55: Cic chiing vi khuin cung ton tai va phat trién trén méi truong
3.3.2. Két qua nghién curu xdac dinh gid thé tao ché pham.

3.3.2.1. Ché phédm vi sinh vit da ching dimg cho rimg trong.
M&i chung vi khuan sinh truéng va phat trién tét ching déu phai c6 mot
mdi truong phit hop nhat dinh. Thir nghiém véi cac loai méi trudng voi ty 16 chat
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mang khac nhau, dé tim ra méi truong chat mang thich hop cac vi sinh vat, gia
thé dugc lva chon nghién curu 1a apatit, dét sét, mun véi chat gitr 4m Potassium
polyacrylamide. Két qua mat do vi sinh vat cta ché pham VSV cho rimg trong,
ton tai trong chit mang & cac cong thic khac nhau sau 2 tudn phdi tron duoc
trinh bay tai Bang 3.20.

Bang 3.20: Mat dd té bao cac chiing VSV sau 2 tuin phéi tron

Stt Mait do bao tir & cac cong thire thi
Chung vi sinh vat nghiém (CFU/1g)
CTl |CT2 CT3 CT4

1 | Pisolithus tinctorius (Pt) 1,1x 10" [ 9,2x10° [ 53x 10" |1,4x 10’
2 | Pseudomonas fluorescens (QI1) |5,3x 10" | 1,7x10° [ 1,1x 10° |6,5x 10’
3 | Bacillus subtilis (QI24) 9,3x10° [ 29x10° [ 2,2x10° |9,2x 10’
4 Burkholderia cenocepacia . 6 o ;

(N2.1) 92x10" |1,4x10° | 1,2x10° |34x10
5 | Azotobacter beijerinskii (V4.2) |1,2x10" [29x10° |55x 10" |2,3x10°

Trong ca 4 cong thirc chit mang véi cac ty 16 phdi tron khac nhau, cac
chung vi sinh déu ton tai véi mat d6 kha. Két qua ciing cho thiy, cac ching
vi sinh vat van ton tai binh thuong trong cing mdt ché pham. Nhung ¢
nhitg cong thirc c6 ty 18 phdi tron chat mang khac va luong vi khuan khac
nhau ciing c6 mat do té bao vi khuan giita cac cong thic khac nhau. O cong
thire 1 va 4 (khi dua vao tao ché pham 10% dung dich VSV cac loai) thanh
phan céc loai vi sinh vat thip hon rat nhiéu so véi cong thirc 2 va 3 (khi dua
vao tao ché pham 20% dung dich VSV céac loai). Nhu dién hinh & chung B.
subtilis (QI24) dbi khang nim gay bénh thdi co ré c6 mat do té bao t6i da 2,9
x 10° CFU/1g va 2,2 x 10° CFU/1g ché phim da chung VSV, khi dugc tron ty
1€ theo cong thirc 2 va 3, trong khi ¢ cong thirc 4 mat do té bao t6i da chi dat
9,2 x 10" CFU/1g ché pham vi sinh. Nhu vdy mat do té bao vi sinh vat ban
dau dua vao tron ché pham ciing vo clng can thiét ching phai dam bao mat

d6 cho phép thi ché pham vi sinh vat méi dam bao s6 luong té bao vi sinh vat.
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O cong thuc 2 tAt ca céac chuing vi sinh vat déu c6 mat d6 té bao cao
nhat, trong khi ¢ cong thuc 3 mat do té bao cta ca 5 chung vi sinh vat da
giam dang ké. Tuy & cong thirc 2 va 3 déu dua vao thi nghiém mat do vi sinh
vat ban dau 1a nhu nhau, nhu vay chat mang c6 anh hudng rat dang ké.
Thong qua d6 co thé két luan apatis rat phu hop dé 1am chit mang san xuét
ché pham vi sinh vat. Qua phén tich & trén cho thay cong thic chat mang
phl hop dé san xuét ché pham vi sinh vat da chung cho ciy thong ¢ rimg
trong 13 cdng thirc 2: V4i 10kg nguyén lidu trong d6 35% bot apatit, 35%
mun, 10% Potassium polyacrylamide, 20% tong s6 cac loai VSV (trong d6
0,05% bao tir hitu tinh nam P. tinctorius, 5% sinh khoi dung dich VSV sinh
IAA Ql, 5% sinh khdi dung dich VSV phan giai phét phat kho tan N2.1,
5% sinh khéi dung dich VSV d6i khang v6i nim bénh thdi cb ré ciy thong
QI24 va 5% sinh khéi dung dich VSV ¢b dinh nito V4.2).
3.3.2.2. Ché phédm vi sinh vit da ching ding cho vwon wom.

Ciing nhu thi nghiém san xuat ché pham vi sinh vat da ching cho rimg
trong, san xuat ché pham vi sinh vat da chiing cho vuon wom ciing can lira chon
chat mang va ty 1& sinh khéi vi sinh véat phii hgp. Ché pham cho rimng tréng can
phai c6 mot luong chat giit am Potassium polyacrylamide nhat dinh, giup cay
phat trién trong diéu kién khic nghiét, kho han, trén ving d4t thoai hoa bac mau.
Tuy nhién, khi tao cAdy vuon uwom thanh phan chit gir am Potassium
polyacrylamide lai khong can thiét, vi vay khi thiét ké cong thiic thi nghiém san
xut ché pham vi sinh vat da chiing cho cay thong ¢ vuon wom bao gom apatit,
dat sét, mun va sinh khoi cac loai VSV khac nhau. Két qua mat do vi sinh vat
ctia ché pham cho vudn wom ton tai trong chit mang, & cac cong thirc khac nhau

sau 2 tuan phdi tron duoc trinh bay tai Bang 3.21.
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Bang 3.21: Mat dd té bao cac chiing VSV sau 2 tuin phéi tron

Stt Mat dg bao tir & cac cong thirc thi nghiém
Ching vi sinh vat (CFU/1g)
CT1 CT2 CT3 CT4
1 Pisolithus tinctorius (Pt) 1,6 x10" |8,2x10° [6,3x10" |25x 10
2 Pseudomonas fluorescens (QI1) |4,3x 10" |1,7x10° |[8,1x 10" |6,5x 10’
3 Bacillus subtilis (Q124) 8,1x10° [39x10° |[35x10° |[6,2x10°
4 Burkholderia cenocepacia (N2.1) | 7,2x 10" [3,7x10° |23x10° |4,4x 10’
5 Azotobacter beijerinskii (V4.2) [54x10° |[7,5x10° |[9,7x 10" | 2,6 x 10°

Qua bang 3.21 cho thiy, nhimng cong thirc co ty 1é phdi tron chat mang
khac va lugng vi khuan khac nhau ciing c6 mat do té bao vi khuan gitra cac
cong thirc khac nhau. O cong thirc 1 va 4 (khi dua vao tao ché pham 10%
dung dich VSV cac loai) thanh phan céc loai vi sinh vét thap hon rat nhiéu
so v6i cong thirc 2 va 3 (khi dua vao tao ché pham 20% dung dich VSV cac
loai). Nhu chung Azotobacter beijerinskii (V4.2) ¢6 dinh nito c6 mat do té
bao tdi da dat 3,7 x 10° CFU/1g ché pham da ching VSV, khi dugc tron ty 16
theo cong thirc 2, trong khi & cong thirc 4 mat do té bao hitu hiéu chi dat 4,4 x
10" CFU/1g ché pham vi sinh. Ciing nhu khi tao ché pham VSV da ching cho
rimg trong, khi tao ché pham da chung VSV cho vuon wom luong vi sinh vat
can thiét 1a khoang 20% VSV cac loai dé mat do té bao VSV trong ché phém
dat tbi da.

So sanh gitra mat do té bao dat duoc gilta cong thirc 2 va 3 trén Bang
3.21 cho théy, ¢ cong thuc 2 tat ca cac chung vi sinh vat déu co mat do té
bao t6i da cao hon khi & cong thirc 3, mat do té bao cta ca 5 chung vi sinh
vat da gidm dang ké, mic du mat do vi sinh vat ban dau 13 nhu nhau, nhu
vay chat mang c6 anh hudng rat dang ké. Thong qua d6 c6 thé két luan
apatis rat phu hop dé 1am chit mang san xuét ché pham vi sinh vat. Qua
phan tich & trén cho thdy cong thirc cht mang phu hop 1a cong thic 2: V6i
10kg nguyén liéu trong d6 40% bot apatit, 40% mun, 20% tong s6 céac loai
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VSV (trong d6 0,05% bao tir hiru tinh nAm P. tinctorius, 5% dung dich
VSV sinh IAA Qly, 5% dung dich VSV phan giai phét phat khé tan N2.1,
5% dung dich VSV dbi khang v&i ndm bénh thdi c¢o ré cay Thong nhya Q124
va 5% dung dich VSV ¢b dinh nito V4.2).
3.3.3. Két qud nghién ciru hoat tinh cdc chiing VSV trong ché pham.

Viéc nghién cttu cac hoat tinh ctia nhimg chiing d6 khi cting ton tai v6i nhau
13 v6 clng can thiét va quan trong. Tién hanh phan 14p va tach riéng timg ching,
kiém tra hoat tinh sinh hoc nhur kha nang sinh IAA ctia ching P. fluorescens (QI1);
khé ning khang ndm bénh thdi ¢b ré cay théng chung B. subtilis (QI24); Kha ning
phan giai phdt phat kho tan ciia chiing B. cenocepacia (N2.1); kha nang c6 dinh nito
cua chung A. beijerinskii (V4.2) sau khoang thoi gian 4 tuan, 8 tuan, 12 tuan va 16
tuan phdi tron. Két qua nghién ctru dugc trinh bay & Bang 3.22.

Bang 3.22: Hoat tinh sinh hgoc cua VSV sau khi hgp chung.

Sau 4 tuan Sau 8 tuan Sau 12 tuin Sau 16 tuin
T Chiing vi sinh bK Hoat Hoat Hoat DK Hoat
. vong tinh | PKvong | tinh | PKvong | tinh . tinh
T vat vong pg
Pg (mg/ | pg (mm) | (mg/ | pg(mm) | (mg/ (mm) (mg/
(mm) ml) ml) ml) ml)
Pseudomonas
1 - 11,52 - 10,55 - 9,74 - 9,71
fluorescens(QI1)
Bacillus subtilis
2 22,03 - 20,2 - 19,1 - 18,6
(QI24)
Burkholderia
3 Cenocepacia 23,2 415,0 21,4 374,3 20,7 345,0 20,2 312,1
(N2.1)
Azotobacter
4 I - 4,06 - 3,98 - 4,01 ; 3,54
beijerinskii-V4.2

Tur cac Bang so6 liéu trén cho thay, hoat tinh sinh hoc clia cac chung vi
khuan déu c6 hoat luc giam nhe dan theo thoi gian. Tuy nhién nhin tong thé &
bang 3.22 cho thay du ¢ thoi gian 16 tuan hoat luc ctia ching van rat tot va dam
bao 14 nhitng chung vi khuan ¢ hoat lyc manh, chung van phét huy duoc nhiing
kha ning ctia chiing. Nhu chung B. cenocepacia (N2.1) phan giai phdt phat kho

tan, sau 8 tudn duong kinh vong phén giai van dat 1a 20,2 mm, nong do lan dé
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tiéu dat 1a 312,12 ppm ching t6 chiing van c6 kha ning phan giai ph6t phat kho
tan rat manh. Chung vi khuan P.fluorescens (QI1) sinh tong hop IAA, c6 két qua
tong hop IAA kha cao dat 9,718 mg/l, nhu vy thoi gian 4 thang, kha ning tong
hop IAA cia ching van t6t. Nhu vay, ¢ thé két luan rang khi dung cac ching
VSV ¢6 hoat tinh tot dé san xuat ché pham vi sinh vat da ching 14 hoan toan c6
co s& khoa hoc va dat két qua tot.

3.3.4. Két qua nghién ciru thoi gian bédo qudn ciia ché phim.

Mac du da nghién ctru dugc kha nang tdn tai cling nhu hoat tinh cua
cac vi sinh vat ¢6 ich, nhung mudn biét dugc thoi gian bdo quan cua ché
pham vi sinh vat dé dua ra khuyén cdo 13 can thiét dé giup ngudi dung sur
dung ché pham mot cach hiéu qua. Thi nghiém tién hanh véi 2 cach bao
quan khéac nhau: bao quan ¢ nhiét d§ phong (thoi gian thi nghiém tir thang 3
dén thang 9 nhiét do trung binh 1a 27,8°C) va bao quan trong phong lanh
nhiét d6 15 — 20°C va kiém tra mat d6 bao tir & cac mdc thoi gian 1,5 thang,
3 thang, 4,5 thang va 6 thang, dua ra két luan tot nhat vé thoi gian bao quan
chung, két qua duoc trinh bay tai Bang 3.23.

Bang 3.23: S ton tai cilia cac chiing VK trong cac théi gian bao quén

STT Nhiét do Mat d¢ té bao VSV sau céc thoi gian bio quéan
Tén chiing (CFU/1g)

1,5 thang 3 thang 4,5 thang 6 thang

1 | P. tinctorius (Pt) t’ thuong | 9,7x10" | 84x10" | 65x10" | 1,6x 10’

15-20°° | 98x10" | 87x10" | 73x10" | 4,6x10’

2 | P. fluorescens t” thuong | 2,3x10° | 1,9x10° | 7,1x10" | 1,4x10°
(Ql11) 15-20°¢ | 25x10° | 24x10° | 21x10° | 1,2x10°

3 t” thuong | 1,6x10° | 1,0x10° | 9,4x 10" | 8,6 x 10’

. g

B. subtilis (Q124) - . . . .
15-20 26x10° | 23x10° | 84x10" | 7,8x10

4 | B.cenocepacia t’ thuong | 9,2x10° | 6,8x10° | 32x10° | 2,4x10°
(N2.1) 15-20°° | 96x10° | 7,6x10° | 52x10° | 4,2x 10°

5 t’ thuong | 1,2x10° | 89x10" | 6,9x10" | 2.2x10’

A.bejerinski (V4.2)

15-20% | 32x10° | 28x10% | 85x 10" | 7,3x10’
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Két qua & cac bang trén cho thdy, du ¢ 2 cach bao quan khac nhau
nhung cac ching vi sinh vat van ton tai binh thuong trong cting ché pham, it
c6 su khac nhau gitra cac mat do té bao vi sinh vat. Tuy nhién, khi dugc bao
quan trong nhi¢t do lanh, mat do bao tir cia cac chung VSV sau 6 thang bao
quan 16n hon so véi cac chung VSV bdo quan & nhiét d0 phong, nhung sy
chénh 1énh khong dang ké, mat khéc trén thuc té san xuat ché pham VSV dé
gidm chi phi va thuan lgi cho ngudi st dung cach bdo quan ching trong
nhiét do phong tinh kha thi cao. Ngoai ra khi bao quan ché pham da ching
VSV trong nhiét o phong, mat do té bao hitu hiéu cua cac chung vi sinh vat
nhin chung it thay doi sau céc thoi gian bao quan khac nhau va c6 giam nhe
sau 6 thang bao quan. Nhu vay két luan ché pham da chung vi sinh vét co

thé bao quan & nhiét do phong, trong thoi gian 6 thang.
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Hinh 3.56: Quy trinh sin xuét ché pham vi sinh vat da chiing dé trong

cay Thong nhya.

| e

¢ oong
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Hinh 3.57: Quy trinh san xuét ché pham vi sinh vit da chiing dé gieo
wom ciay Thong nhua

l €oong

[ dong
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Hinh 3.58: Ché pham da chiing vi sinh vat

3.4. Két qua danh gia anh hwong cua ché pham VSV da chiing t6i
cay Thong nhya va dat thoai hoa, bac mau.
3.4.1. Hiéu qua cua ché phdam vi sinh vit da chung toi cdy Thong nhwa.

3.4.1.1. Hiéu qud cvia ché pham vi sinh vit da chiing t6i cdy Thong nhira 6 vieon wom.

S liéu do dém chiéu cao, dudng kinh gdc, ty 18 bi bénh, ty 1é cong sinh

cdy Thong nhua sau cac thoi gian khac nhau sir Iy qua phan mém Excel va

Genstat 5, cho thiy c6 sy khac nhau dang ké ¢ cac cong thire thi nghiém, két

qua duogc trinh bay tai Bang 3.24.

Bang 3.24: Hiéu qua ciia ché pham vi sinh vt da chiing dén sinh truéng

cia Thong nhwa P. merkusii & vwon wom.

S | CT thi | Sau 2thang | Sau 4 thang | Sau 6 thang | Sau 8 thang Pb Pcs

T | nghiém | Hyn | Dg | Hvn | Dg Hvn Dg Hvn Dg (%) | (%)

T (cm) | (mm) | (cm) | (mm) | (cm) | (mm) | (cm) | (mm)

1| CT1 595 | 1,22 | 7,88 | 1,66 | 12,28 | 2,26 | 17,43 | 2,95 | 22,2 | 235
2| CT2 | 643 | 132|988 | 1,92 | 16,78 | 2,92 | 20,63 | 3,12 | 4,62 | 89,5
3| CT3 | 7,14 | 1,74 | 1158 | 2,24 | 18,38 | 3,57 | 22,54 | 4,12 | 3,10 | 90,0
4| CT4 | 694 | 1,34 | 10,05 | 2,04 | 16,55 | 3,06 | 19,85 | 3,59 | 4,21 | 85,6
5| MF1 | 6,85 | 1,41 | 10,15 | 1,91 | 16,65 | 3,11 | 19,78 | 3,48 | 3,42 | 851
6 B 6,66 | 1,41 | 991 | 1,96 | 16,13 | 2,99 | 20,05 | 345 | 7,51 | 40,6
7| Lsd 1,73 | 0,72 | 150 | 042 | 0,127 | 0,22 | 0,27 | 0,32 | 1,72 | 2,36
8| Fpr | 0,050 | 0,08 | 005 | 005 | <0001 |<0,001 |<0,001 | <0,001 | <0,001 | <0,001
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Thong qua bang sd liéu trén cho thay, sau cac thoi gian thi nghiém co
su khac nhau dang ké ctia cac cong thirc bon ché pham da ching vi sinh vat
voi ty 1€ khac nhau. Qua 2 thang thi nghiém, cay Thong nhya ctia cac cong
thire dugce bon ché pham da chang vi sinh vét cao hon so v&i cong thirc ddi
chtng voi Fpr < 0,05 dé co sy sai khac vé chiéu cao ciia cic cong thirc thi
nghiém. Tuy nhién vi thoi gian thi nghiém ngin nén ciing chua c6 su khac
biét hoan toan vé duong kinh gdc cay.

Sau thoi gian 4 thang, thi nghiém ty 1& vé chiéu cao va dudng kinh
gbc ctia cdy Thong nhira & vuon wom co su khac biét rd rang sau 4 thang
chiéu cao cdy Thong nhwa & cong thirc 1 bon 1% lan nhu dong bau thong
thuong dat 7,884 cm, trong khi tai cong thirc 3 (bon 2 g ché phélm da chung
vi sinh vat) cho két qua 1a 11,883 cm (tang 47% so v&i ddi chimg, ting 17% so
vai cong thic 2, tang 15% so véi cong thic 4, dac biét cling tang 15% so voi
bon 2g MF1. Puong kinh gbc cta cdy Thong nhwa sau 4 thang, tai cong thirc 3
(bon 2 g ché pham da chung vi sinh vét) cho két qua 1a 2,24 mm (ting 35% so
v6i dbi chimg, tang 25% so voi cong thic 2, ting 16% so véi cong thirc 4, va
cling tang 16% so v41 bon 2g MF1).

Sau 8 thang thi nghiém cac cong thic CT2 (bén 1g) ché pham va cong
thire CT4 (bon 3 g) ché pham déu cho két qua khé cao ting chiéu cao cay
Théng nhya khoang hon 20% so véi dbi chimg, ké ca cong thirc bon ché
pham vién nén MF1 ciing cho két qua vé chiéu cao ting 20 % so voi doi
chtng. Tuy nhién tai céng thirc 3 bon (2g ché pham) chung cho chiéu cao
vuot trdi ting 24% so véi doi chimg va ting hon cac cong thirc bén vi sinh
mat do khac tir 15 — 18%. Pudng kinh gdc cdy Thong nhua tai cong thire 1
(d6i chtng) sau 8 thang dat 2,95 mm, trong khi tai cong thirc 3 (bon 2g) ché
pham da chung vi sinh vat cho két qua 1a 4,12 mm (ting 28% so v&i d6i
ching, tang 24% so vo1 cong thic 2, tang 15 % so véi cong thirc 4 va tang
16% so véi bon 2g MF1. Cay Thong nhua duoc bén 2g ché pham sau 8

thang c6 két qua chiéu cao va duong kinh gbc 1a cao nhat.
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Ty 1€ bi bénh cua cdy thong nhyua sau céac thoi gian thi nghiém co su
khac nhau kha r3. Cong thirc d6i chimg ty 18 bi bénh chiém hon 22%. Trong
khi cac cong thic khac duoc bon ché pham cé vi khuan khang nim bénh ty
1¢ giam han chi con tir 3 — 5 %, ty 1& nay khong dang ké khi san xuat cay
con. Ty 1é cong sinh con rd rang hon duge bon ndm cong sinh gan nhu cac
cdy Thong nhua déu cong sinh nidm c6 ich dé phat trién trong khi cong thirc

dbi chimg ty 1& cong sinh 13 0% (xem cac hinh 3.59, 3.60).

e

Hinh 3.60: Thi nghi¢m nhi&m ché pham cho Théng nhya sau 8 thing.
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3.4.1.2. Hiéu qua cia ché pham vi sinh vit da ching t6i cay Théng nhwa &
rimng trong.

S6 liéu do dém chiéu cao, dudng kinh gbc, ty 1é séng cay Thong nhuwa
sau cc thoi gian rimg 1 tudi va 1,5 tudi duogce sir Iy qua phan mém Genstat
5, qua phan tich sir 1y s6 liéu két qua cho thay co6 su khac nhau dang ké & cac
cong thirc thi nghiém, két qua dugc trinh bay tai Bang 3.25.

Bang 3.25: Hiéu qua ciia ché pham vi sinh vat da chiing dén sinh truwéng
ciua Thong nhya P. merkusii ¢ rirng trong.

ST | Cong Sau 1 nim tuoi Sau 1,5 nim tuoi Ty 1¢ song
T | thirc thi Hvn Dg Hvn Dg trung

nghiém (cm) (mm) (cm) (mm) binh (%)
1 CT1 24,29 8,48 29,18 11,41 90,0
2 CT2 25,46 8,80 30,54 13,11 94,4
3 CT3 28,89 11,39 34,62 13,92 98,9
4 CT4 27,38 10,37 32,43 14,55 95,6
5 CT5 21,80 8,76 27,37 10,08 80,0
6 B 25,51 9,66 30,83 12,61 91,8
7 Lsd 1,50 2,08 2,00 2,07 14,91
8 Fpr 0,001 0,013 < 0,001 0,001 0,05

Nhin vao Bang 3.25 trén cho thiy khi chiéu cao cay Thong nhua ¢ 1
tudi c6 chi s6 Fpr = 0,001 nhu vy di c6 su khac biét kha 16 rang giira cac
cong thirc thi nghiém. Nhu & cong thirc 3 bén 40 g ché pham da ching VSV
cdy c6 chiéu cao hoan toan vuot troi dat 28,89 cm (ting 6 %) so voi két qua
cong thirc 4 bon 60g ché pham da chung VSV c6 két qua gan sat né 1a 27,38
cm. Ciing & cong thire 3 bon 40 gam ché pham da ching vi sinh vat con co
két qua 16n hon nhiéu tang 32,5 % so véi cong thic ddi chimg khong bon gi
chiéu cao chi dat 1a 21,8 cm va ting so voi cong thirc ddi chimg bon NPK 14
19%. Cay 1 tudi tuy chiéu cao co két qua khac biét giira cdc cong thirc bén
vi sinh nhung dudng kinh gdc trong thi nghiém nay ciing ¢6 su khac nhau

nhung khong rd rang véi chi s Fpr = 0,013 va khoang sai dj kha 16n Lsd=
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2,08 cm. Puong kinh gbe cua cay Thong nhira 16n nhét ciing tai cong thic 3
dat 1,14 cm (ting tir 10 — 30 %) so voi cong thire ddi ching va cac cong
thirc khac) chi dat tir 0,85 dén 1 cm.

Khi cay dat 1,5 tudi su sai khac vé ty 1& bon ché pham giira cac cong
thirc thé hién 5 rang & ca vé chiéu cao vat ngon va dudng kinh gde cua cay.
Véi chi s6 Fpr < 0,001 va khoang sai di Lsd= 2 cm chi s vé chiéu cao vuot
troi cling & cong thire 3, bon 40 g ché pham da ching VSV dat 34,62 cm (ting
26% so v6i dbi chung khong bon gi, ting 19% so véi cong thic bon 1 d6i
chimg bon NPK, , ting 15% so v6i cong thiic 2, bon 20 g ché pham da ching
VSV, tang 7% so véi cong thirc 4 bon 60g ché pham da ching VSV). Puong
kinh gdc cua cdy Thong nhya sau 1.5 tudi tai cong thirc 4 (bén 60 g ché pham
da chung vi sinh vat) cho két qua 16n nhat gan dat 1,5 cm (tang 44% so vé6i doi
chimg khong bon gi, ting 27% so v&i cong thic 1, di chimg bon NPK, ting
10% so véi cong thiic 2, bon 20 g ché pham da ching VSV, 4% so véi cong
thirc 3 bon 40g ché pham da chang VSV).

Ty 18 séng cia cdy thong nhwa sau cac thoi gian thi nghiém co su
khac nhau kha rd. Cong thirc dbi chimg ty 18 sdng dat 80%. Trong khi cac
cong thirc khac duoc bon ché pham vi sinh vat da chung ty 1é song déu dat
cao hon dat tir 90 dén 98%. Cao nhét 1a cong thic 3 bon 40g ché pham da

chang vi sinh vat c¢6 ty 18 sdng cao nhat dat 99%.
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A

Hinh 3.62: Cy Théng nhya sau 1.5 nim tuoi (hinh a- ddi ching, hinh b
—bon ché pham da chiing VSV).
3.4.2. Hiéu qua cuia ché pham vi sinh vat da chung den dat thoai hod bac mau.

3.4.2.1. S thay doi tinh chatx ciia dat trong triee va sau khi thi nghiém.
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Phén tich tinh chat cta 5 cong thirc dat trong thi nghiém tai dat rimg
thoai hod bac mau trudc va sau khi thi nghiém trong Thong nhua két qua
dugc trinh bay tai Bang 3.26.

Bang 3.26: Tinh chat dat trwéc va sau khi trong Thong nhua.

STT Tén méu CT1 CT2 CT3 CT4 CT5
1 pH Truée TN 3,15 3,25 3,20 3,27 3,31
KCl Sau TN 3,16 3,26 3,60 3,63 3,23

2 pH Truwée TN 5,21 5,24 5,11 5,37 5,31
H20 Sau TN 5,23 6,29 5,12 6,20 5,33

3 oM Truée TN 1,65 1,79 1,75 1,42 1,59
(%) Sau TN 1,80 2,22 2,03 2,18 1,75

4 Nts Tru6c TN | 0,166 0,226 0,301 0,232 0,150
(%) Sau TN 0,360 0,386 0,362 0,292 0,213

5 C/N Truée TN 3,40 3,77 3,16 3,67 5,96
Sau TN 3,60 4,01 4,06 3,74 6,24

6 P,Os gt Truée TN | 15,08 17,09 14,81 12,63 13,17
(mg.kg™) Sau TN 17,13 23,54 16,16 16,38 15,34

7 K20 a Truée TN | 67,37 72,96 81,83 86,84 72,57
(mg.kg™) Sau TN 63,28 73,17 91,63 90,53 75,84

8 P,Os s Truée TN 0,12 0,31 0,05 0,17 0,34
(%) Sau TN 0,13 0,33 0,15 0,09 0,28

9 KO 1s Truée TN 0,62 0,68 0,86 0,91 0,93
(%) Sau TN 0,60 0,61 0,92 0,86 0,83

Su khac nhau vé tinh chat cua dat trong trude va sau khi thi nghiém
trong cay Thong nhua c6 bon ché phdm da ching VSV 13 rat rd rang. Nhu
d6 pH khi chua trong rimg va bén ché pham dat rat chua nhung khi duoc
trong rimg va bon ché pham dit tré lai trung tinh. Him lugng mun trude thi
nghiém thi rat nghéo nhung sau 1,5 nim tréng cay va bon ché pham VSV da
chung da dugc cai thién, ham lugng mun tang 1,2 lan nhu & cong thuc 2,
ham luong lan tong s ciing ting nhung khong dang ké nhung ham lugng
lan dé tiéu thi ting manh & cong thirc 2 va cong thirc 3 tang gan gap 1,2 dén

1,3 1an. Nhung & cong thuc 5 (d6i chimg) lwong 1an tong sb ting it. Ham
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luong dam téng sd cling ting dang ké & hau hét cac cong thirc thi nghiém.
Cong thirc 1 sau khi thi nghiém ham luong dam tong sb ting gan 1,5 1an so
voi trudce khi thi nghiém.

Qua Bang 3.26 cho ta thdy tinh chat cua dat thoai hoa bac mau dugc
trong ring Thong nhua va bon ché pham da chung VSV tinh chat vat Iy da
thay doi dat tré' nén toi xop hon. Nhu vay chat lugng ché pham da ching vi
sinh vat mang lai loi ich kha cao, 1am thay ddi tich cuc tinh chat cua dit.
3.4.2.2. Panh gid cdc chi tiéu vi sinh vit cia dat thi nghiém tréng Théng
nhira va bén ché pham da ching VSV.

+) Thanh phan va mat do té bao cua cac chung vi sinh vat tong sO cua cac

mau dat rimg, trude va sau khi thi nghiém.,

Phan tich chung vi sinh vat tong s6 cua cac mau dat rung thoai hoa,
bac mau trudc khi dua vao thi nghiém trong cay va sau 1,5 ndm trong cay

Thong nhya va bon ché pham da ching VSV véi cac ham luong khac nhau,

két qua duoc trinh bay ¢ Bang 3.27

Bang 3.27: Thanh phin va mat dd té bao VSV tong sb ciia cac miu dat

rirng trudc va sau khi thi nghiém.

Loai TN CT1 CT2 CT3 CT4 CT5
VSV SL SLVSV SL SLVSV SL SLVSV SL SLVSV SL SLVSV
chiing CFU/ chiing CFU/ chiing CFU/ chiing CFU/ chiing CFU/
1g dat 1g dat 1g dat 1g dét 1g dat
VSV | Trudce 3 3 3 ) ,
) 3 2,3x10 2 3,2x10 3 2,4x10 2 3,4x10 3 7,4 %10
Co TN
dinh Sau 3 . . . 3
4 | 84x10 3 7,9% 10 4 2,1x10 3 6,1x 10 3 | 46x10
nito TN
Truge 3 2 3 3 3
3 6,3x 10 2 3,2x 10 3 3,5x10 3 2,9% 10 3 |35x10
VSV TN
PGL Sau . . . . 5
N 4 7,1x 10 3 6,5x 10 4 | 38x10 5 1,8x 10 4 9,2x 10
Truge 2 3 3 3 3
N 2 8,3x 10 3 3,2x 10 3 51x10 3 1,2x 10 3 5,6 x 10
vi nim
Sau 4 5 5 5 5
N 5 2,9x 10 3 1,2x10 3 45x10 4 1,6 x 10 3 |36x10
xa |Truéc| 2 [75x10°| 2 [13x10°| 4 |25x10°| 2 |[49x10°| 2 | 92x10°
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khuén

TN

Sau
TN

6,3 x 10°

1,1x10°

4,8 x10°

8,1x10°

4,7 x 10*

Vi

khuén

Trudc
TN

2,5 x 10*

3,7x10°

52 x 10°

45x10*

8,1 x10°

Sau

2,7 x10°

4,2 x 10°

6,4 x 10°

2,5 x10°

7,5 x 10°

TN

Trude khi trong rimg thanh phan va mat do té bao ching ¢ dinh nito
ctia cac chiing/1g dat dat duoc 1a rat thap dao dong trong khoang tir 7,4 x 10
dén 3,2 x 10° CFU/1 gam dét. Thanh phan cac chung c6 dinh nito ciing it,
thu duoc 13 ching chung trong 5 mau dat. Qua phan tich trén cho thiy ring
v6i 5 mau dat trén dat thoai hoa bac mau, nghéo chat dinh dudng ham luong
vi sinh vat ¢b dinh nito thép, va chung loai it. Sau 1,5 nam tréng cay Thong
nhua va bon ché pham da ching VSV di tién hanh phan tich dat cho 5 cong
thure thi nghiém néu trén da thu dugc 18 chung ¢ dinh nito véi s6 luong bao
tur tang dang ké dat mat do té bao VSV cao nhét 1a 7,9 x 10* CFU/1 gam dat &
cong thirc 2. O cong thire 3 khi duoc bon 40 g ché pham da chung vi sinh vat
va tréng cay Thong nhya mat do té bao cling dat 2,1 x 10* CFU/1 gam dat
tang gap 100 lan so ban dau 1a 2,4 x 10° CFU/1 gam dit.

Céc ching VSV phén giai 1an dugc phan lap tir trong 5 mau dat chua
tréng rimg dua vao phan tich chi thu duoc 14 chung phan giai 1an. Mat d bao
tir ciia cac chung thu duoc ciing rat khac nhau nhu & cong thirc 2 sb lugng bao
tir thu duoc 13 it nhat chi dat 3,2 x 10> CFU/ 1gram dét, trong khi & cong thirc 1
sd lwong bao tir dat 13 6,3 x 10°CFU/ 1gram dit. Sau 18 thang cac trdng ciy
Thong nhya va bon ché pham da ching VSV két qua phan tich vi sinh vét phan
giai 1an ctia 5 cong thirc thi nghiém sé ching vi khuan di ting dang ké tir 14
chung trude khi thi nghiém da tang 1én 20 ching. Nhung su khac nhau kha 16 &
cac cong thire thi nghiém bon cac ham lugng vi sinh khac nhau. Nhu & cong
thirc 5 (d6i chimg) mat do vi khuan khi dugc tréng ciy che phi co s luong

bao tir ting khong dang ké tir 3,5 x10° dén 6,2 x 10° CFU/1 gam dat, trong khi
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& cong thire 3 khi duoc bon 40g ché pham da ching VSV mat d6 vi khuan da
tang nhiéu so ban dau, tir 3,5 x 10° @én 3,8 x 10 CFU/1 gam dat.

Khi phan tich két qua vé mat do té bao vi ndm cua cac ching/lg dat
dat duoc 1a rat thip dao dong trong khoang tir 8,3 x 10? dén 5,6 x 10° CFU/1
gam dat. Thanh phan cac chung nim thu dugc 12 chung trong 5 miu dit.
Qua phan tich trén cho thiy riang v4i 5 mau dat thi ham luwong vi sinh vat
thap, va chung loai it. Sau 18 thang trong cay Thong nhya va bon ché pham
da ching VSV tién hanh phén tich dat cho 5 cong thuc thi nghiém néu trén
d3 thu duoc 18 ching vi nim voi sé lugng bao tir ting dang ké. O cong thirc
3 khi dugc bon 40 g ché pham da chung vi sinh vat va trong cdy Thong nhya
mat do vi nAm di ting gap 100 lan so ban dau, tir 4,1 x 10° dén 4,5 x 10°
CFU/1 gam dat.

Tuy nhién khi phan tich mat do, thanh phan cta ndm tong s6 & hau hét
cac cong thirc trude khi thi nghiém trong rimg déu thiy xuat hién sy c6 mat
clia nam giy bénh thdi c6 ré cdy Thong nhwa Fusarium oxysporum, sau khi
trong rimg dugc bon ché pham VSV da ching & cc cong thire 2, cong thirc
3 va cong thirc 4 khong thdy xuét hién sy c6 mat loai ndm nay. Nhu vay co
thé ching minh rang sy gép mat ciia vi khuan tc ché ndm giy bénh thdi co
ré cdy Thong nhua trong ché pham vi sinh vat da chung d3 gop phan tc ché
hodc tiéu diét loai ndm gay bénh nay.

Cac ching xa khuan thu dugc voi s6 luong it mat do té bao chi giao
dong 1,3 x 10 dén 7 x 10°CFU/ lgram dat. Sau 18 thang cac cong thirc
dugc bon ché pham da ching VSV va trong Thong nhya tién hanh phan tich
xa khuan ctia 5 cong thire thi nghiém trén da thu duoc 16 chung xa khuan véi
sO luong bao tir ting dang ké. Nhu & cong thic 4 khi duoc bon 60 g ché pham
da chung vi sinh vat, mat do xa khuan da tang gép 100 14n so ban dau, tir 4,9 x
10° dn 8,1 x 10° CFU/1 gam dét.

Céc chiing vi khuan dugc phan 1ap trudc va sau khi thi nghiém trong

rung cd chung loai va so lugng 1a rat it, sO luong mat do t€ bao chi giao
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dong 3,7 x 10° dén 4,5 x 10°CFU/ 1gram dét. Sau 18 thang trong rimg va
bon ché pham da chung VSV tién hanh phan tich vi khuan ctia 5 cong thirc
thi nghiém cho thiy sb luong ching VK di tang dang ké tir 13 chung trudc
khi thi nghiém da tang l1én 22 chung sau khi trong cay va bén ché pham. O
hau hét cac cong thic khi duoc bon ché pham da chung VSV s luong va
thanh phan phan té bao cac ching vi khuan déu ting 1én. O cong thirc 4 khi
bon 60 g ché pham da chung VSV mat d6 vi khuan di ting nhiéu nhét trong
5 c¢ong thirc va so ban dau, tr 4,5 x 10 @én 2,5 x 10" CFU/1 gam dat.

+) Thanh phan va mat do t€ bao cua chiing nam nod1 cong sinh cua cac mau dat rung.

Két qua phan tich cac ching nAm noi cong sinh ciia cic mau dat rimg
thoai hoa bac mau trudc va sau khi thi nghiém trong cay Thong nhya va bén
ché pham da chung VSV dugc trinh bay ¢ Bang 3.28:

Bang 3.28: SO lwong chiing loai Nam ndi cong sinh ciia dat thoai hoa,
bac mau trudc va sau khi trong Thong nhua.

- Trwéc thi nghiém Sau thi nghiém
CT Mat do Mat do NCS
T Ky hiéu chiing , Ky hiéu chiing ,
NCS/1gdat /1gdat
Glomus sp3, Glomus
CQ1.1; Glomus 96
1 |CT1 . 26 spl, Acauspora spl,
S
P CQ1l1
Acauspora sp1, CQ2.1, Glomus sp1,
2 |CT2 P P 28 ? P 82
Glomus spl Acauspora spl
CQ2.1, CQ3.2,
Glomus sp1,
3 |CT3 CQ2.1 54 Acauspora sp1l, 74
Acauspora sp2,
Glomus sp2
CQ4.1,CQ4.2,
CQ4.1,
Acauspora sp1l,
4 | CT4 | Acausporaspl, 40 90
Glomus spl,
Glomus spl. _
Gigaspora spl
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Acauspora
Acauspora spl,
5 |CT5 36 spl,Glomus sp3, 41
Glomus sp3, ]
Gigaspora sp2

Phan tich ndm noi cong sinh trong 5 miu, cho 5 cong thirc trude khi
thi nghiém bon ché pham va trong ciy két qua thu dyoc 10 ching nam noi
cong sinh khac nhau. Sd lugng cac chung va mat do bao tu nim ndi cong
sinh trong mdi mau dat khac nhau 13 khéng gidng nhau, nhung nhin chung 13
chung loai va mat d6 bao tir it. Tuy nhién sau khi trong ring va bon ché
pham da chung VSV di c6 két qua rat kha quan mat ching loai ndm noi
cong sinh ting dot bién dat 21 chung. Sb luong bao tir ciing dugc cai thién
rat nhiéu nhu ¢ cong thic 1 va cong thire 3 thu duge 90-96 bao tir/100 gam
dat. Cac chung nam ndi cong sinh xuat hién & cac mau dat khac nhau rat
khac nhau c6 chung xuat hién ¢ nhiéu miu dat nhu chung Acauspora spl va
chung Glomus spl. O cong thitc 3 khi bon 40 g ché pham da ching VSV
mat d6 nim noi cong sinh tang vé chuing loai rat nhiéu, phan tich da thu
dugc 6 chung nam noi cong sinh khac nhau.

Thong qua phan tich cac chi s vi sinh cta 5 cong thirc dat thoai hoa
bac mau cho thay, thanh phan vé s6 luong va chung loai cac loai VSV nodi
chung va cac loai VSV ¢6 ich noi riéng déu rat nghéo nan, c6 thé ndi su co
mit cla cac vi sinh vat & day 1a rat hiém. Nhung khi duoc bon ché pham da
chung VSV va trong cdy Thong nhra tinh chit ctia dat d thay ddi khi c6 su
g6p mit cta kha nhiéu thanh phan va chiing loai VSV ¢6 ich. Pic biét hau
hét cac mau dit trude thi nghi¢m déu co su gOp mat cua nadm Fusarium
oxysporum, sau khi bén ché pham VSV da chung va trong rimg Thong
nhyal8 thang tudi khong thay xuat hién loai nAm gay bénh nay. Nhu vay c6
thé két luan rang khi dugc bon ché pham VSV da ching thanh phan va
chung loai vi nam téng s6, vi khuan té)ng s6, xa khuan téng s6, nAm noi cong
sinh tang 1én rd rét va khong thay xuat hién nam F.oxysporum gay bénh théi

co ré cay Thong nhya do cling 1a yéu to cai thién dat thoai hoa bac mau.
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KET LUAN VA KIEN NGHI

1. Két luan

1.1. Tuyén chon vi sinh vit va dic diém sinh hoc ciia chiing.

Tuyén chon duoc bd chung giéng vi sinh vat co6 hoat luc sinh hoc cao d6 la:
- Chung Pt1 thudc loai ndm Pisolithus tinctorius cong sinh Thong nhwa cho
chiéu cao ciy Thong nhya 4.7 cm tiang 55% so véi dbi ching.

- Chung QI1 14 loai P. fluorescens c6 kha ning tong hop IAA dat
11,872mg/l va {rc ché nam F. oxysporum gay bénh thdi co ré cay Thong nhya
v6i duong kinh vong @e ché 1a 20,1 mm. Nhan sinh khéi chung QI1 diéu
kién toi vu 13 moi truong gi dudng, thoi gian 120 gid (5 ngdy), nhiét do
25°C, d6 pH thich hop 7- 7,5.

- Chiing QI24 duoc xac dinh 14 loi B. subtilis vira c6 kha ning d6i khang ndm
F. oxysporum gy bénh théi ¢o r& Thong nhya, sau 10 ngay c6 duong kinh vong
trc ché ndm gy bénh 13 22 mm, vira c6 kha ning sinh téng hop IAA dat
5,312mg/l. Nhan sinh khéi ching QI24 véi diéu kién toi wu 1a moi truong
PD, thoi gian 72 gio (3 ngay), nhiét d6 27°C, d6 pH thich hop 7.

- Chung N2.1 12 loai B. cenocepacia c6 kha ning phan giai phdt phat kho
tan, duong kinh vong phan giai 1a 23,5mm, sinh nong d6 lan dé tiéu 1a 420
ppm, vira c6 kha niang cb dinh nito dat 2,12 mg/ml NH4+. Nhan sinh khéi
chang N2.1 véi diéu kién t6i wu 12 méi trudng Pikoskaya, thoi gian 72 gid (3
ngdy), nhiét d6 27°C- 30°C, d6 pH thich hop 6,5.

- Chung V4.2 1a loai A. beijerinskii c¢6 kha ning ¢ dinh nito dat 4,18 mg/ml
NH4+, vira c6 kha ning phan giai phdt phat khd tan, dudng kinh vong phan
giai 1a 17,2mm, sinh néng d¢ lan dé tiéu 271,32 ppm. Nhan sinh khéi chung
V4.2 véi diéu kién toi wu 1 moi trudng nudi cdy NFMN, thoi gian 96 gid (4

ngay), nhiét d6 25°C- 27°C d6 pH thich hop 6,5 — 7.
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1.2. Tao ché phém vi sinh vit da chiing.

- San xuit duoc 2 ché pham vi sinh vt sir dung cho vuon wom va rimg trong
tor cac chung vi sinh vat tuyén chon c6 hi€u qua cao bao quan ¢ nhi¢t do
phong trong 6 thang.

1.3. Tdc dung ciia ché phim VSV da chiing dén ciy Thong nhwa va dit
thodi hoa, bac mau.

- Xéc dinh duoc cong thuc s dung ché phém vi sinh vat cho bau wom la
2g/bau, chiéu cao cdy vuon uom ting 28% so véi dbi ching khong bon gi,
ting 24% so véi dong bau thong thuong cd 1% lan, ty 18 bi bénh giam chi
con 3-5%.

- Xac dinh duoc cong thirc st dung ché pham vi sinh vat cho rimg trong
Thong nhya 13 40 g/cay, cho chiéu cao cdy Thong nhua & rimg trong, dat
34,62 cm ting 26% so voi doi ching khong bon phan, ting 19% so véi doi
chimg boén phan NPK (20.20.15), duong kinh gdc cta cdy Thong nhua sau 1.5
tudi dat 1,5 cm ting 44% so voi d6i ching khéng bon phan, ting 27% so véi
d6i chtmg bén phan NPK (20.20.15).

- Hiéu qua ctia ché pham vi sinh vét da chung dén dat thoai hoa bac mau: Dat
tré nén toi xp hon v6i ham luong mun ting 1,2 1an, ham lugng 14n tong so
tang 1,3 1an. Tt ca cac chi tiéu vé thanh phan va mat do vi sinh vat déu ting
1én rd rét va khong thay xuét hién nam Fusarium oxysporum giy bénh thoi
co 1& cdy Thong nhua.

2. Kién nghi.

- Can nhan rong md hinh san xuat va st dung ché pham vi sinh vét da ching
cho cdy Thong nhya va céc loai cdy trong khac trong Lam nghiép ciing nhu
trong cac nghanh trong trot khac, mang lai hiéu qua kinh té va bao vé moi
truong.

- Can thoi gian dé theo ddi su sinh trudng va phat trién mo hinh rimg trong

Thong nhya khi dugc bon ché pham ¢ céc giai doan tiép theo.

114



DANH MUC CONG TRINH CONG BO LIEN QUAN PEN LUAN AN

- Nguyén Thi Thuy Nga, Pham Quang Thu (2009), Phéan lap, tuyén chon vi
sinh vat phan giai lan c6 hi€u lyc cao va dac diém sinh hoc cta chiing dé sén
xudt phan vi sinh cho ciy 1am nghiép. Tap chi khoa hoc lam nghiép, Vién Khoa
hoc Lam nghiép Viét Nam, s6 3, tr 1038 — 1045.

- Nguyén Thi Thuy Nga (2015), Phan 1ap, tuyén chon mét sé ching vi khuan
ndi sinh tao chat kich thich sinh truéng Indole-3-acetic axit (IAA) va do6i
khang ndm Fusarium oxysporum giy bénh théi cd 1é cay thong. Tap chi
khoa hoc lam nghiép, Vién Khoa hoc Lam nghiép Viét Nam, sb 3, tr 3948 -
3959.

- Nguyén Thi Thuy Nga (2015), Nghién ctru tao ché pham da chung VSV va
danh gia hiéu qua cta ché pham ddi v6i san xuét cay con Thong nhua (Pinus
merkusii) & vaon wom. Tap chi khoa hoc lam nghiép, Vien Khoa hoc Lam
nghiép Viét Nam, s 3, tr 3960 — 3968.

115



TAI LIEU THAM KHAO

N Tai liéu tham Kkhio tiéng Viét Nam N
1. Nguyén Kim Anh, Pham Thi Ngoc Anh, L& Thi Thuy, Nguyén Thi Quynh

Nhu, Pau Thi Tinh (2008), Phan lap va tuyén chon mot sd chung vi khuan
Azotobacter co hoat tinh Nitrogenaza va sinh téng hop IAA (Indol axetic
axit) tr dat thon Binh Ky - Hoa Quy — Ngii Hanh Son — Thanh Phd Pa
Nang. Hoi nghi nghién cieu khoa hoc lan thir 6, Pai hoc Da Nang.

2. Pham Viét Cuong (2004), Nghién ctru san suat phan bon vi sinh da ching
chirc nang cho cay cong nghiép & quy mo Pilot. Hoi nghi bao cdo khoa hoc.

3. Cao Ngoc Diép, Nguyén Thi Mong Huyén (2015), Phan 1ap va xac dinh
dic tinh vi khuan noi sinh trong ré cay khoai lang (Ipomoea batatas) trong
trén dat phén & huyén Hon dat, tinh Kién Giang. Tap chi khoa hoc Truong
Pai hoc Can Tho, phan B: Nong nghiép, Thay san va Cong nghé Sinh hoc,
50 36 tr 6-13.

4. Vi Van Dinh (2009), Tang cuong kha nang khang bénh cam tng cho cay
keo lai bﬁng st dung VSV néi sinh. Tap chi Khoa hoc Lam nghiép, s6 18, tr
91-96.

5. Vi Van Pinh (2012), Vai tro ctia vi khuan noi sinh trong sy kich khang
nam bénh Colletotrichum gloeosporioides trén Keo tai tugng trong & mot sb
ving mien Bic Viét Nam. Tap chi néng nghiép va Phat trién néng thén, sd
1, tr 876-880.

6. Vii Van Dinh (2014), Nghién ctru Gng dung Vi sinh vat ndi sinh dé ting
cuong tinh kich khang dbi véi bénh kho canh ngon Keo tai tuong (Acacia
mangium Willd) & mién Bic Viét Nam. Luan 4n tién si, Vién Khoa hoc LAm
nghi¢p Viét Nam.

7.Pinh Thuy Hang, Tran Triét (2009), Qua trinh ¢ dinh nito trong rimg
ngap min Can Giod va cac vi sinh vat tham gia. Tap chi Cong nghé sinh hoc,
Pai Hoc Su pham Pa Ning s6 7, tr 101-106.

8. Lé Nhu Kiéu, Tran Quang Minh, Lé Thi Thanh Thuy, Nguyén Van Huan
(2010). Phan 1ap va tuyén chon vi khuan dbi khang Ralstonia
solanacearum gay bénh héo xanh lac va vung. Tap chi Khoa hoc va Cong

116



nghé, tap 48, s6 3, tr. 33 — 41.

9. Lé Nhu Kiéu, Nguyén Van Huan, Lé Thi Thanh Thuy (2011), Nghién ctru
kha ning t6 hop clia cac ching vi sinh vat dé san xuit phan hiru co vi sinh
da chuc nang cho che. Tap chi Khoa hoc va Cong nghé Nong nghiép Viét
Nam, s6 02(23), tr. 133 — 138.

10. L& Nhu Kiéu, Nguyén Thi Thanh Tam, L& Thi Thanh Thuy (2012), Phan
1ap va tuyén chon vi khuan déi khang nim Botryodiplodia theobromae Pat
gy bénh chét kho canh cay cao su. Tap chi Khoa hoc va Céng nghé Nong
nghiép Viét Nam, sb 16/ 2012, 74 — 78.

11. Lé Nhu Kiéu, Lé Thi Thanh Thuy, Nguyén Vin Toan, La Tuén Anh,
bang Thuong Thao (2012), Panh gia hiéu qua phan hitu co vi sinh da chiic
nang dic chung cho cao su giai doan kién thiét co ban. Tap chi Khoa hoc va
Céng nghé Néng nghiép Viét Nam, s6 2 (32), tr. 60 - 65

12.Nguyén Thi Thuy Nga, Pham Quang Thu (2006), Budc dau nghién ciru
phong trir Co dai ngoai lai xAm hai rimg bang Nam Colletotrichum
truncatum (Schewein) Andrus & Moore. Tap chi khoa hoc lam nghiép —
Vién Khoa hoc Lam nghié¢pViét Nam, s6 4, tr 210 — 214.

13.Nguyén Thi Thuy Nga, Pham Quang Thu (2006), Phan 1ap va tuyén chon vi
khuan noi sinh thyc vét dé phong trir nAm Fusarium equiseti giy bénh soc tim &
cay Ludng, Tap chi Nong nghiép va phdt trién néng thén, sé 84.

14. Nguyén Thi Thuy Nga, Pham Quang Thu (2009), Phan 1ap, tuyén chon
vi sinh vat phan giai 1an c¢6 hiéu luc cao va dic diém sinh hoc cua chung dé
san xudt phan vi sinh cho cdy 1am nghiép. Tap chi Khoa hoc Lam nghiép -
Vién Khoa hoc Lam nghiép Viét Nam, s6 3 tr 1038-1045

15. P Kim Nhung, Vii Thanh Cong (2011), Khéo sat kha ning sinh tong
hop IAA va cb dinh dam cua vi khuan Gluconacetobacter sp. Va
Azospirillum sp. dugc phan lap tir cdy mia. Tap chi khoa hoc Pai Hoc Can
Tho, 6 18a tr 161-167.

16. Nguyén Thi Huynh Nhu, Nguyén Hiru Hiép, Nguyén Minh Déi, Tran
Nguyén Nhat Khoa va Thai Tran Minh Phuong (2013), Phan lap cac dong vi

117



khuan ndi sinh c6 kha nang tong hop IAA va ¢ dinh dam trén ciy chudi.
Tap chi Khoa hoc Trieong Pai hoc Can Tho Phan B: Nong nghiép, Thuy san
va Cong nghé Sinh hoc, s6 27 tr 24-31.

17. Nguyén Hoang Nghia va Pham Quang Thu, (2006), Vai trd ctia Vi sinh
vét ndi sinh trong co ché khang bénh loét than canh, do nAm Colletotrichum
gloeosporioides (Penz) Sacc. Gdy bénh hai d6i voi Keo, Tap chi Néng
nghiép va Phat trién néng thén, s 96, tr 70- 73.

18. Pham Vian Mach (1991), Gop phan nghién ciru bénh théi nhiin (Damping
off ) cdy con thong nhua (Pinus caribaea Morelet ) tai mot sd ving & mién
Bic Viét Nam. Ludn dn phé Tién s7, Vién Khoa hoc Lam nghiép Viét Nam.
19. Tran Thanh Phong, Cao Ngoc Diép (2011), Phan lap va dic tinh vi
khuan noi sinh trong cay khom (Ananas Comosus L.) trong trén dat phén
huyén Téan Phudc, tinh Tién Giang. Tap chi Cong nghé sinh hoc, Pai hoc
Can Tho s0 9 tr 125-132

20. Tran Thanh Phong , Cao Ngoc Diép (2011), Hiéu qua phan hitu co vi sinh
bon cho cay Khom trong trén dat phén huyén Tan Phudc, tinh Tién Giang. Tap
chi Cong nghé sinh hoc, Dai hoc Can Tho s 19b tr 179-186.

21. Tran Thanh Phong, Cao Ngoc Piép (2012), Phan lap, tuyén chon mot so
ching vi khuan cb dinh dam n6i sinh trong ré cay ngd tai mot s dia diém cua
tinh Dak Lak. Tap tri khoa hoc, Pai Hoc Can Tho sb 24b tr 234 - 241

22. Nguyén Xuan Quét (1985), Thong nhua & Viét Nam - yéu cau chat
luong cdy con va hdn hop rudt bau wong cay dé trong ring. Ludn dn Pho
Tién st khoa hoc nong nghiép, Vién Khoa hoc Lam nghi¢p Viét Nam.

23. Lai Chi Qudc, Nguyén Thi Don, Cao Ngoc Piép ndm (2012). Tuyén chon va
nhan dién vi khuan c6 dinh dam (C6 kha ning hoa tan 1an va kali) phan 13p tir
vat liéu phong hoa ciia ving nti d4 hoa cuong tai nii cam, tinh An Giang. Tap
chi Khoa hoc, Pai hoc Can Tho sb 24a tr 60-69.

24. Pham Quang Thu (1999), Ung dung ndm céng sinh dé san xudt cdy con
vweon wom, Tap chi Cong nghé thire pham va Nong nghiép s6 9, tr 414-415,

118



25. Pham Quang Thu, Tran Thanh Trang (2002), Phan lap va tuyén chon vi
khuan ddi khang voi nAm gy bénh ving ré trong cay Thong con, Théng tin
KHKT Ldm nghiép, Vién Khoa hoc Lam nghi¢p Viét Nam $6 3 tr2 — 5.

26. Pham Quang Thu (2004), San xuit phan vi sinh da chung, chtrc nang cho
mot s6 loai cdy trong 1am nghiép keo, Bach dan, Théng quy mé Pilot, B&o
cdo khoa hoc - Vién Khoa hoc 1am nghié¢p Viét Nam.

27. Pham Quang Thu, Nguyén Thi Thuy Nga (2007), Phan 1ap va tuyén
chon vi khuan noi sinh dé phong trir nAm Cryptosporiopsis Eucalypti
Sankaran & Sutton Gay bénh chay 14 bach dan. Thong tin khoa hoc ky thuat
Lam nghiép, s6 4, tr 479 - 485,

28. Pham Quang Thu, Pang Nhu Quynh (2007). Thanh phan loai nim ngoai
cong sinh v6i bach dan va thong. Tap chi Nong nghiép va Phdt trién nong
thon, s6 18, tr 73-80.

29. Pham Quang Thu, Piang Nhu Quynh (2008), Pic diém sinh trudong cia
hé soi va sy hinh thanh r& ndm cta mot s6 lodi ndm ngoai cong sinh véi bach
dan trong nudi cay thuan khiét. Tap chi Nong nghiép va Phat trién ndng thon.
50 9, tr 84-90.

30. Pham Quang Thu, Nguyén Thi Thiiy Nga (2011), Sir dung vi sinh vat dat
két hop cdy che phii nham nang cao ning suat cua cdy Keo lai va cai tao dat
sau luan ky bach dan. Tap chi Khoa hoc Lam nghiép, s 4 tr 1993-2002.

31. Pham Van Toan (1998), Nghién ctru ap dung cac giai phap cong nghé
méi nham mé rong viéc san xuat va ung dung phan bon vi sinh VSV ¢b dinh
Ni to, phan giai lan trong nong, 1am nghiép, Bdo cdo khoa hoc - Vién Khoa
hoc Nong Nghiép Viét Nam.

32. Pham Vian Toan, Tran TG Thuy, Nguyén Thu Ha, Pham Bich Hién,
Hoang Minh Tam, Nguyén Vin Thang, Trinh Vin My (2004), Nghién ctu
san xudt va st dung phan bén vi sinh vat da ching, chirc ning cho mot sb
cdy trong nodng, 1am va coéng nghiép, Tuyén tdp cdc cong trinh khoa hoc ky

thudt néng nghiép, Nha xuat ban Nong nghiép, tr. 213-227.

119



Tai liéu tham khio tiéng nwéc ngoai

33. Alan E. Richarson (2000), Protection for using soil microoganismr to improve
the aequisition of photphorus, Australian journal of lam physiologi 897-906.

34. Azcorn, R., Barea, J.M. (1975), Synthesis of auxins, gibberellins and
cytokinins by  Azotobacter vinelandi and Azotobacter beijerinckii related to
effects produced on tomato plants, Plant Soil, 43: 609-619.

35. Beijerinck, M.W. (1901), Uber ologonitrophile mikroben. Zentralbl.
Bakteriol. Parasitenkd. Infektionskr. 41: 561-582.

36. Brakel, J., Hilger F. (1965), Etude qualitative et quantitative de la
synthese de substances de nature auxinique par Azotobacter chroococcum in
vitro. Bull. Inst. Agron. Stns. Rech. Gembloux, 33: 469-487.

37. Chandramohan D, Mahadevan A. (1968a). Epiphytic microorganisms
and 1AA synthesis. Planta 81: 201- 205

38. Chandramohan D, Mahadevan A. (1968b). Indole acetic acid
metabolism in soils. Soil Biol.Biochem 4: 112 - 115

39. Chanway C.P., (1996). Endophytes: They are not just fungi, Canadian
Journal of Botany 74: 321-322.

40.De La Cruz RE, Bartolome HT & Aggangan NS. (1988), Pilot testing of
mycorrhizal tablets for pines and Eucalyptus in the Philippines. In: Proceedings
UNESCO Regional Workshop on Development and Production of Mycorrhizal
Inoculants. Biotech, UPLB College Lagun Philippines.

41. Eklund, E. (1970), Secondary effects of some Pseudomonads in the rhizosphere
of peat grown cucumber plant. In: Pharis R.P., Reid D.M., eds, Hormonal
Regulation of Development. Vol 3, Springer-Verlag, N.Y., p. 613.

42.Fries N. (1978). Basidiospore germination in some mycorrhiza forming
hymenomycetes. Transactions of the British Mycological Society 70: 319-324.

43. Frey, K. E., D. I. Siegel, and L. C. Smith (2007), Geochemistry of west
Siberian streams and their potential response to permafrost degradation,
Water Resour. Res., 43, 03406 - 03412.

120



44. Govindarajan M, Balandreau J, Muthukumarasamy R, Revathi G,
Lakshminarasimhan C. (2006) Improved vyield of micropropagated
sugarcane following inoculation by  endophytic Burkholderia
vietnamiensis, Plant Soil, 280, 239-252.

45. Hall, T. A. (1999), “BioEdit: a user-friendly biological sequence
alignment editor and analysis program for Windows 95/98/NT”, Nucleic
Acids Symporium Series, 41, pp. 95-98.

46. Harman, G. E. & C. P. Kubicek. (1998). Trichoderma and Gliocladium,
Vol. 2. Enzymes, Biological Control and Commercial Applications. Taylor
and Francis, London, UK.

47. Harman, G. E., R. Petzoldt, A. Comis & J. Chen. (2004). Interactions
between Trichoderma harzianum strain T22 and maize inbred line Mol7
and effects of this interaction on diseases caused by Pythium ultimum and
Colletotrichum graminicola. Phytopathology, 94:147-53.

48.Hennequin, J.R., Blachere, H. (1966), Recherches sur la synthese de
phytohormones et de composes phenoliques par Azotobacter et des bacteries
de la rhizosphere. Ann. Inst. Pasteur, 3: 89-102.

49. Hidayat Jajat va Christian P.Hansen. (2003) Flora of Cambodia and
Species Monographs Botanical Work by CTSP. Forest Gene Conservation
Strategy, CTSP, FA, DANIDA. No 1-8.

50. Huo, Z., X. Yang, W. Raza, Q. Huang, Y. Xu, and Q. Shen. (2010).
Investigation of factors influencing spore germination of Paenibacillus
polymyxa ACCC10252 and SQR-21.Applied Microbiology and
Biotechnology. 87(2): 527-536.

51. Jinwi Kim (2000), isolation and purification of antifulgal compound and
lactamase inhibitor from endophytic bacteria, MS thesis, SNU.

52. Johri JK, Surange S, Nautiyal CS (1999), Occurrence of Salt, pH, and
Temperature-Tolwrant, Phosphate-Solubilizing Bacteria in Alkaline Soils.
Cur Microbiol 4, 39:89.

121


http://www.springerlink.com/content/r4570405r1758632/
http://www.springerlink.com/content/r4570405r1758632/
http://www.springerlink.com/content/r4570405r1758632/
http://www.springerlink.com/content/r4570405r1758632/

53. José Mariano lguala, Angel Valverdea, Emilio Cervantesa and Encarna
Veldzquezb (2001), Phosphate-solubilizing bacteria as inoculants for
agriculture: use of updated molecular techniques in their study, 24, 561-568.
54. Joseph W. Kloepper, Sadik Tuzun, Geoffrey W. Zehnder, and Gang
Wei. (1997), Multiple Disease Protection by Rhizobacteria that Induce
Systemic Resistance—Historical Precedence, The American
Phytopathological Society; 4; 136-137

55. Jungh et de Vries (2012), Pinus merkusii Jungh et de Vries - a
vulnerable gymnosperm needs conservation. Department of Forestry, North
Eastern Regional Institute of Science & Technology (Deemed University),
Nirjuli - 791109, Arunachal Pradesh, India.

56. Jyotishman Deka, Sanjeeb Bharali , Anup Kr Das , Om Prakash Tripathi and
Mohamed Latif Khan. (2013) Mapping the Potential Distribution of Pinus
Merkusii Jungh Et De Vries. A Vulnerable Gymnosperm in Eastern Arunachal
Pradesh Using Maximum Entropy Model.

57. Kuek C. (1994), Inssues concerning the production and use of inocula of
ectomycorrhizal fungi in increasing the economic productivity of plantations.
Managerment of Mycorrhizas in Agriculture, Horticulture and Forestry.
Kluwer Academic Publishers, Dordrecht, 4, 221-230.

58. Largent D. (1977), How to Identify Mushrooms to Genus VI: Modern
Genera. Mad River Press Inc., Eureka.

59. Le Tacon F& Bouchard D. (1986), Effects of different ectomycorrhizal
fungi on growth of larch, Douglas fir, Scots pine and Norway spruce
seedlings in fumigated nursery soil. Acta Oecologica Applicata 7: 398-402.
60. Li, B., R. Yu, Q. Tang, T. Su, X. Chen, B. Zhu, Y. Wang, G. Xie, and G. Sun.
(2011). Biofilm formation ability of Paenibacillus polymyxa and Paenibacillus
macerans and their inhibitory effect against tomato bacterial wilt. African Journal of
Microbiology Research. 5(25): 4260-4266.

61. Lubanza Ngoma, Boipelo Esau and Olubukola Oluranti Babalola (2013),
Isolation and characterization of beneficial indigenous endophytic bacteria

122



for plant growth promoting activity in Molelwane Farm, Mafikeng, South
Africa. African Journal of Biotechnology 12(26) 4105 —4114.

62. Malajczuk. N & Hartney.V. J. (1986), ProcedLirc for inoculation of
micropropagated plantlets of F.ucntyptus laiiitil-  (iutensis  with
ectomycorrhizal fungi, and comparison witli seedling inoculation using
inoculum contained in a peat/ vermiculite carrier. Australian Forest
Researett 16, 199- 206

63. Marques D, Esteves Al, Xavier J, Almeida M, Humanes M (2006),
Marine Sponge Cliona celata as a potential bioindicator In: Alpoim MC,
Morais PV, Santos MA, Cristovao AJ, Centeno J, Collery P, Libbey J (eds).
Metal ions in biology and medicine, vol.9. Eurotext, Paris. pp. 451- 456.

64. Marx DH & Kenney DS. (1982), Production of ectomycorrhizal fungus
inoculum. In: Schenck NC (ed.), Methods and Principles of Mycorrhizal
Research. American Phytopathological Society, St Paul, 131-146.

65. Marx DH, Cordell CE, Maul SB & Ruehle JL. (1989), Ectomycorrhizal
development on pine by Pisolithus tinctorius in bare-root and container
seeding nurseries. New Forests 3: 45-56

66. Marx DH. (1991), The practical signficance of ectomycorrhizae in forest
establishment. In: Ecophysiology of Ectomycorrhizae of Forest Trees. The Marcus
Wallenburg Foundation Symposia Proceedings No. 7, 54-90.

67. Maryenko, V.G. (1964), Zavisimost lurozaja kukuruzyl balansa azota
Aztobacter chroococcum Vusbvijah monobakterialznoj kultury (Dependence of
maize klyeidl and nitrogen balance kon Azotobacter chroococcum in the
jkcodnitions of monobacterial Icultivatiions). Doktl ISHA. No. 99 pp. 399-
406, 2: 357-360.

68. Muthukumarasamy, R., Revathi, G., Seshadri, S., Lakshminarasimhan,
C., (2002), Gluconacetobacter diazotrophicus (Syn. Acetobacter
diazotrophicus), a promising diazotrophic endophyte in tropics. Current
Science 83, 137-145.

69. Nguyen Sy Giao (1996), Remarks on Mycorrhiza of some tree species in

123



VietNam. Proc. Inter. Workshop BIO- REFOR. Bangkok, 1996.

70. Olubukola O. Babalolal and Bernard R. Glick. (2012), Indigenous African
agriculture and plant associated microbes: Current practice and future transgenic
prospects. Scientific Research and Essays 2431- 2439.

71. Reungchai Pousujja. (N.C.) Jens Granhof and R.L. Willan (1986), Pinus
merkusii Jungh. & De Vriese. Including Pinus merkusiana Cooling and
Gaussen.

72. Ruben Puga-Freitas, Samir Abbad, Agnés Gigon, Evelyne Garnier-Zarli, and
Manuel Blouin. (2012), Control of Cultivable 1AA-Producing Bacteria by the
Plant Arabidopsis thaliana and the Earthworm Aporrectodea caliginosa. Applied
and Environmental Soil Science, 9, 307415 — 3074109.

73. Sartaj, A. Wani, (2012). “Effect of balanced NPKS, biofertilizer
(Azotobacter) and vermicompost on the Yield and Quality of Brown sarson
(Brassica rapal.)”, M. Sc Thesis, Sher-e-Kashmir University of
Agriculture Sciences and Technology, Kashmir, Shalimar, Srinagar.

74.S. Fracchia, Sampedro, J.M. Scervino, I.Garcia-Romera, J.A. Ocampo va A.
Godeas. (2004). Influence of Saprobe Fungi and Their Exudates on Abuscular
Mycorrhizal Symbioses. Balaban, Philadelphia/ Rehovot, 36, 169- 182.

75. Spaepen S, Vanderleyden J, Remans R. (2007), Indole-3-acetic acid in
microbial and microorganism-plant signaling. FEMS Microbiol Rev 31, 425 — 448.
76. Stijn Spaepen and Jos Vanderleyden. (2010), Auxin and Plant-Microbe
Interactions. Cold Spring Harbor Perspectives in Biology

77. Seed leaflet No 60 January (2002), Pinus merkussi Jungh, etde Vriese.
78. Xavier LJC, Germida JJ. (2003) Bacteria associated with Glomus clarum
spores influence mycorrhizal activity, Soil Biol Biochem 35, 471-478
79.Yuparet Puangmali (1999). Isolation and selection of some Herbal.
Endophytic Bacteria Capable of Producing L-Asparaginase.

80.Timmusk, S., B. Nicander, U. Granhall, and E. Tillberg. (1999),
Cytokinin  production by Paenibacillus polymyxa. Soil Biology and
Biochemistry. 31(13), 1847-1852.

124


http://www.bashanfoundation.org/salme/salmecytokinin.pdf
http://www.bashanfoundation.org/salme/salmecytokinin.pdf
http://www.bashanfoundation.org/salme/salmecytokinin.pdf

81.Timmusk, S., N. Grantcharova, E. Gerhart, and H. Wagner. (2005),
Paenibacillus polymyxa Invades Plant Roots and Forms Biofilms. Applied and
Environmental Microbiology. 71(11), 7292-7300.

82. Zhang S, Reddy MS, Kokalis-Burelle N, Wells LW, Nightengale SP,
Kloepper JW (2001) Lack of induced systemic resistance in peanut to late
leaf spot disease by plant growth-promoting rhizobacteria and chemical
elicitors. Plant Dis 85, 879-884

83. Wong, K. K. Y., Piche, Y., Montpetit, D . & Fotin, J. A. (1989), Colonization
of Pinus banksiana roots by Laccaria bicolor variants structural characterization.
Agriculture, Ecosystems and Environment 28, 557-567.

84. Http://lwww.ncbi.nlm.nih.gov

125


http://aem.asm.org/content/71/11/7292.short
http://aem.asm.org/content/71/11/7292.short
http://aem.asm.org/content/71/11/7292.short
http://www.ncbi.nlm.nih.gov/

