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TOM TAT

HUYNH VAN PHUC, Pai Hoc Nong Lam Thanh Phé Hd Chi Minh.
Thang 09/2006. “KHAO SAT TINH POI KHANG CUA NAM Trichoderma
spp. POI VOI Rhizoctonia solani, Fusarium oxysporum GAY BENH TREN
CAY LUA VA BAP”.

Hoi dong huéng dan: Ts. Pham Van Du

Ths. Nguyén Pirc Cuong

Lua (Oryza sativa L.) va bap (Zea mays L.) 1a hai loai cdy luong thuc chu
yéu, 6 tiém nang vé kinh té rat 16n tai Viét Nam. Tuy nhién, thiét hai vé nang suit
trén lba va bép do bénh hai héng nam rat 16m, trong do nidm Rhizoctonia solani
Kithn va Fusarium oxysporum la hai loai tdc nhan gay hai quan trong, dac biét &
giai doan cdy con. Mot s6 bién phap phong trir bang thudc hoa hoc c¢6 hiéu qua

khong cao, anh huong dén moi truong va strc khoé cong dong.
Mot s6 két qua dat dworc:

1. Phan lap 40 mau dat thu thap tai hai tinh Hau Giang va An Giang thu dugc 17
dong Trichoderma spp. (HGO1, HG02, HGO03, HG04, HGO5, HG06, HGO7, HGOS,
HGO09, HG10, AG01, AG02, AG03, AG04, AGO05, AG06, AGQ7).

2. Trong diéu kién phong thi nghiém, nam Trichoderma spp. (HG02, HG04 HGO,
HGO09 va AGOl) c6 kha ning ddi khang tot ddi véi ndm R. solani (LO1);
Trichoderma spp. (HG02, AGO1 HGO1, HG03 va AGO05) wc ché t6t d6i nam R.
solani (BO1); nadm Trichoderma spp. (HGO1, AG05, HG03, HG04 va HGO06) c¢6
hiéu qua ddi khang cao d6i voi nAm Fusarium oxysporum gy bénh trén cay bip
trén moi trudong dinh dudng (PDA).

3. Trong diéu kién nha luéi, 4p dung Trichoderma spp. (HG02 & HGO04), liéu luong
(10g/kg dat) co kha ning phong trir tot bénh ddém van trén cay lta (Rhizoctonia
solani), twong tu 4p dung Trichoderma spp. (AGO1 & HGO02), liéu luong (10g/kg

dat) co kha ning phong trir tot bénh chét cay con trén bip (Rhizoctonia solani).
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R. solani (BO1) ngoai nha ludi sau 2 ngay quan sat ti I¢ cay bénh
Bang 23. Kha ning phong trir cua Trichoderma spp. d6i véi ndm
R. solani (BO1) ngoai nha ludi sau 4 ngay quan sat ti I¢ cay bénh
Bang 24. Kha ning phong trir caa Trichoderma spp. d6i véi nAim
R. solani (BO1) ngoai nha ludi sau 6 ngay quan sat ti I¢ cdy bénh
Bang 25. Kha ning phong trir caa Trichoderma spp. d6i véi nAim
R. solani (BO1) ngoai nha ludi sau 2 ngdy quan sat i 1¢ cay chét.
Bang 26. Kha nang phong trir cua Trichoderma spp. d6i véi ndm
R. solani (BO1) ngoai nha ludi sau 4 ngay quan sat ti 1¢ cay chét .
Bang 27. Kha nang phong trir cua Trichoderma spp. d6i véi ndm

R. solani (BO1) ngoai nha ludi sau 6 ngay quan st ti 18 cay chét.
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PHAN 1: MO DAU

1.1. it van dé

Lua (Oryza sativa L.) va biap (Zea mays L.) 14 hai loai cdy lwong thuc quan
trong trén thé gidi, gop phan nudi séng hang ty ngudi va dem lai ngudn thu nhap
chu yéu cho cac nudc ndng nghiép. Viét Nam, véi dic diém khi hau nhiét d6i gio
mua, mua nhiéu, 4m d6 cao, rat thich hop cho viéc tréng hai loai cay tréng trén, mat
khac nguoi Viét Nam c6 truyén théng canh tac cay lia nudc va bap tir rat lau doi.
Tuy nhién, truéc xu thé canh tranh cta nén kinh té thi truong, ngudi nong dan
khong ngimg chon loc nhitng gidng méi, ngin ngdy, gia ting vong quay cua dét, s
dung nhiéu loai phan bon va thudc hoa hoc, da tao diéu kién cho dich bénh phat
trién.

Nam Rhizoctonia solani va Fusarium oxysporum 1a hai loai tic nhan gay
bénh cha yéu trén cdy lua va bip, chiung co kha ning t6n tai mot thoi gian rat dai
trong dat. Viéc phong trir bang phuong phap hoa hoc ¢6 hiéu qua khong cao, anh
huong dén moi trudng va st khoe cong ddng. Bién phap sinh hoc ngdy cang dong
vai trd quan trong trong viéc bao vé cdy trong, nam Trichoderma spp. 1a mot trong
nhimg tac nhan duoc quan tim nghién ctu, gitp phong trir bénh hai do nim
Rhizoctonia solani va Fusarium oxysporum. Nam Trichoderma spp. hién dién phd
bién trong ty nhién, ngoai kha ning phan huy cac hop chat c6 ngudn gbc tir thuc
vat, nam Trichoderma spp. con c6 kha ning tin cong nam gy hai trén cdy trong,
bﬁng cach cudn quanh nam bénh, phé huy té bao, han ché sy phat trién va hoat dong
ciia ndm bénh. Tir dinh huéng nghién ctru d6, ching toi tién hanh thyc hién dé tai
“Khao sit tinh ddi khang cia Trichoderma spp. d6i véi Rhizoctonia solani
Kiihn trén lda va bip. Buéc diau khao sat Fusarium oxysporum gy bénh théi

than ciy bip con”.



1.2. Muc tiéu nghién ciru

1. Phan lap mét s6 dong nAm Trichoderma spp. trén mau dat thu thap tai mot s6 dia
phuong thude hai tinh Hau Giang va An Giang.

2. Trac nghiém tinh di khang ctia ndm Trichoderma spp. d6i v6i nam Rhizoctonia
solani gay bénh trén laa va bap va ndm Fusarium oxysporum giy bénh thdi than
ciy bap con trén méi trudng (PDA).

3. Panh gia hiéu lyc phong trir ciia nAm Trichoderma spp. d6i v4i ndm Rhizoctonia

solani gay bénh trén lua va bap trong diéu kién nha luéi.



PHAN 2: TONG QUAN TAI LIEU

2.1. Pic diém chung ciia quin thé vi sinh vt trong dit

Céc loai vi sinh vat (VSV) ton tai trong dat rat da dang, gdm co: bacteria,
fungi, yeast, actinomycete, nematode, protozoa, virus. Phan 16n ching 1a nhimng
sinh vat co ich séng theo kiéu hoai sinh, chi mot sd rét it 1a ¢6 hai, gay bénh cho cay
trong séng theo kiéu vira ky sinh (gdy bénh cho thuc vat) vira hoai sinh (séng trong
dat). Chi riéng nganh nim c6 dén 100.000 loai nim c6 ich, sdng theo kiéu hoai sinh.
D6i v6i nAm giy bénh cho thuc vat thi c6 8.000 loai, phan 16n séng theo kiéu ban
hoai sinh (facultative saprophyte). Chi c6 16.000 loai vi khuédn c6 ich séng hoai sinh
va chi c6 khoang 80 loai vi khuan 13 c¢6 kha nang gy hai, song theo kiéu hoai sinh.
C6 hon 2.000 loai virus, trong d6 c6 khoang 1/4 s6 loai c6 kha ning gay bénh. C6
hon 2.000 loai tuyén tring, trong d6 c6 khoang 1/10 s6 loai ¢6 kha ning ky sinh
trén cdy trong. Nhu vay, s6 luong quan thé VSV c6 ich trong dit chiém wu thé hon
rat nhiéu so v6i VSV giy bénh ton tai trong dit.

2.2. Bénh hai trén hia, bap
2.2.1. Nam Rhizoctonia solani
2.2.1.1. Pic diém sinh hoc ciia nim Rhizoctonia solani

Néam Rhizoctonia solani (R. solani) ¢o rat nhiéu loai, ndm R. solani thudc 16p
nam bét toan (Deuteromyces), 1a loai gay hai pho bién trén nhiéu loai cay trong. O
giai doan sinh san hitu tinh loai nay c6 tén goi la Thanatephorus cucumeris thude
16p nAm dam (Basidiomycetes), duoc phat hién rit sém tir khi ¢ su ra doi cua kinh
hién vi boi Kithn, ndm phat trién nhanh, phan nhanh tai diém gan vach ngan giira
hai té bao va vudng goc voi soi ndm chinh (Mezies, 1970).

Nam R. solani thudc 16p ndm da nhan (multinucleate), dic tinh gitp phan
biét vdi nhom R. solani khac chi ¢6 hai nhan (binucleate) (Menzies, 1970).

O Nhat Ban nhiéu nam trudc ddy nadm gay bénh duge xac dinh 1a Hypochnus
sasakii shirai (Ou, 1983). Nhiéu nim sau nim duogc dit tén 1 R. solani palo 1a giai
doan v6 tinh ctia nAm pellicularia sasa shirai = corticium sasaki.

Néam R. solani thudc nhom nam trong dat, chiing sdng va phat trién trong dat,

xac b thuc vat sau khi thu hoach ma khong can c6 cay ky chu.



Nam R. solani sinh truéng rat d& dang trén cac loai moéi trudng phd bién, soi
nam khi con non khong mau, khi truéng thanh c6 mau nau vang nhat, duong kinh
8 — 12um, véi nhitng vach ngin khong lién tuc (Ou, 1983). Chung c6 thé dong dang
hay khéac nhau vé kich thuée, hinh dang, mau sdc va cach phan bd trén moi truong,
duong kinh hach nAm nho hon 1mm dén vai cm (Menzies, 1970). Khi nAm moc trén
moi trudng nudi cay cb kich thude soi ndm va hach ndm 16n hon so v6i soi nim
moc trén ky chu trong ti nhién (Ou, 1983). Hach ndm 1 mét cu trac phuc tap duogc
tao ra do cac sgi nAm cudn lai, ching c6 kha nang dugc duy tri stc séng trong diéu
kién moi trudng khong thuan loi nhu: kho han, thiéu thanh phan dinh dudng hay
hoa chat doc hai (Ghaffer, 1993). Nam R. solani trong ty nhién phan 16n sinh san
béng hinh thirc v6 tinh hién di¢n ¢ dang soi nam va hach nam.

Trén md ky cha hodc vach 6ng nghiém nudi cdy, cac soi nam ddi khi moc ra
nhirng té bao ngén, phinh to va phan nhiéu nhanh. Cac té bao d6, c6 thé c6 kha ning
lién quan t61 qué trinh gay bénh hoac tdi giai doan sinh san bao tir (Ou, 1983).

Theo Pham Hoang Oanh (1998), thoi gian bat dau tao hach nAm nhanh nhét
la sau khi nuoi céy va cham nhét 1a 240 gi0. Hach nam bam sat vao mo céy, bé mat
san sui, soi nam to, khéng mau, phan nhanh vuéng goc, diém phan nhanh & vi tri
1/3 cua té bao. Tai diém phan nhanh té bao moc ra mot doan ngén 10i co thét va tao
vach ngan dé hinh thanh té bao mai. Kich thude khong nhé hon 5um chiéu ngang,
soi nam rat dai, khi gia soi nam c6 mau nau den.

Hach ndm moc ndi trén bé mat ky chu, it hoac nhiéu c6 hinh tron nhung det
& phia dudi (Ou, 1983). Hach nim lan truyén chi yéu nhd nudc. N6 c6 kha ning
lan truyén theo hai chiéu, dig va ngang. Sy lay lan theo chiéu dting chu yéu tir be
14 1én 14 bang soi nam, con theo chidu ngang tir chdi nay sang chdi khac ciing bang
soi nAm nhung tir rudng nay sang rudng khac thi bang hach ndm (T6 Thi Thuy
Huong, 1993).

Khi hach ndm bam vao be 14 s& néy mam ra soi nam rat nhd, soi nAm c6 thé
xam nhap truc tiép qua biéu bi hay khi khong. Mudn x4m nhiém qua khi khong
khuén ty phai phat trién dé len vao mait trong ctia be 1a va xAm nhiém vao. Nhiét do

cho sy xdm nhidm cta ndm c6 thé xay ra 1a 23 — 25°C, nhung t6i hao nhat 1a 30 —



32°C, am do phai tir 96 — 97%. O 32°C ndm xa4m nhiém trong vong 18 gio (V3
Thanh Hoang, 1993).

Theo Santos (1970), thidy rang mét sb ngudn carbon nhu: innositol va
sorbitol cho ti 1€ phat trién ctia hé soi ndm cao nht.
2.2.1.2. Sw phan b va gy hai

Nam R. solani gay bénh dém vin trén la dugc tim thdy 1an dau tién tai Nhat
Ban vao ndm 1910. Nam 1934, bénh xuat hién ¢ Trung Qudc va ¢ nhiéu nude chau
A khac, sau d6 1a ¢ Brazil, Surinam, Venezuela, Madagasca va My.

Theo Kozada (1965), ghi nhan c6 188 loai thuc vat thude 32 ho, trong do co
20 loai co dai thudc 11 ho c6 thé bi tan cong do nam R. solani. Theo Tsai (1970),
nhan thay rang nim R. solani giy hai trén la ciing xAm nhiém trén 20 loai co thudc
11 ho.

Bénh do nam R. solani gy ra hién dién & Chau Au, Chau Phi va Chau A.
Bénh gay hai chu yéu ¢ nhitng vung nhiét déi va ban nhiét déi. Pac biét nghiém
trong trén bap trong ¢ cac thung ling c6 do sau 1100 — 1500m ciia An Po. Bénh
kha pho bién & Viét Nam. Bénh 1am giam 40% ning suat. Bénh phat trién manh khi
c6 mua nhiéu, 4m do cao (100%), nhiét do cao khoang 25 — 30°C, gieo trong voi
mat d6 day. Bénh gay hai ning ¢ giai doan cay con. Piéu kién thich hop cho sy phat
trién ctia ndm R. solani 1a: 4m d6 khong khi cao va nhiét do cao, trong ciy & mat do
day, bon nhiéu phan hoa hoc nhat 1a phan dam (Ou, 1985).

N4am bénh co trong dat, rom ra, xac cdy bénh. Nam R. solani gay bénh dém
van trén 1aa, bap con giy hai trén nhiéu loai cdy trong khac nhau, ké ca céc loai cdy
rung, cac bénh nhu: héo cdy con trén dau nanh, dau xanh, thudc 14, bénh dém van
trén bap, mia, bénh rung 16ng tiéu. Nam R. solani c6 kha ning truyén bénh chéo
giita cac loai cAy v6i nhau, bao gom nhiéu loai cdy trong va nhiéu loai co dai. NAm
duoc luu ton va lay lan ¢ hai dang: soi1 nim va hach nim, hach nim nay co thé luu
tdn & cac diéu kién khac nhau. O diéu kién khé, hach ndm c6 thé séng duogc 2 nam,
& diéu kién ngdp 7,5cm trong nudc hach ndm c6 thé séng dugc 1 — 4 théang, diéu

kién 4m hach ndm c6 thé séng duogc 7 thang (V6 Thanh Hoang, 1991).



Nam R. solani c6 kha ning ton tai trong diéu kién ty nhién kha lau khi
khong c6 mit cta ky cha. Chiing thuong ton tai dudi hai hinh thic:

e Mot 1a: hach ndm, khuan ty nam phat trién mot thoi gian dai hoac khi gdp
diéu kién bat loi thi cudn lai thanh mot khéi ctng goi 14 hach ndm (cuong
hach), kich thuéc hach nam tuy thuoc vao nhom nam. Khi gap diéu kién
thuan loi chiing ndy mam va bét ddu mét chu trinh sbng méi.

e Hai la: dang khuén ty sdng trén nhirg vét bénh cia cy da bi nhiém con sot
lai sau thu hoach.

Céc két qua nghién ctru cho thiy kha ning séng ciia hach nim thay doi tuy
theo diéu kién ctia moi truong nhu: nhiét do, am do, tinh chat hoa 1y cua dat. Mori
va Anraku (1971) nhan thdy kha ning hach nim niy mam 1a 60 — 70% khi hach
nam chon vui trong dat khong qua 1cm, hach ndm c6 ty 18 ndy mam 30 — 50% & do
sau hon lecm. SO lugng hach nam R. solani luu t6n trén dong rudng va ty 1& bénh
d6m van trén lia c6 méi twong quan rat chit trén nhicu hé théng khac nhau.

Hach ndm c6 kha ning nay mam nhiéu lan, nhitng 1an sau strc ndy mam giam
di, nhitng hach ndm bi phan cit c6 kha ning gdy bénh cho cay. Hach va soi nim rét
d& hinh thanh trén cic vét bénh nhat 1a diéu kién am, lac dau mau tréng, sau mau
nau do, duong kinh bién dong tir 1- 6mm (Ou, 1985).

Hemmi va Yokogi (1927) cho riang nhiét d6 t6t nhat cho soi nAm R. solani
phat trién 1a 30°C, nhiét do cao nhét 1a 40 — 42°C, ¢ nhiét d6 10°C soi nidm phat
trién rat it hodc khong phat trién. Hashiba va ctv (1974) cho thiy céc chung thu thap
& ving nhiét do cao thi phat trién tot trén moi trudng Potato Dextrose Agar (PDA) &
35°C va phat trién kém ¢ 12°C.

Endo (1931) da x4c dinh pH thich hgp cho su phat trién cia nam R. solani 1a
5,4-6,7;, pH thép nhét 13 2,5 va cao nhat 1a 7,8.

Trong nhiing nim gan ddy, bénh tré nén nghiém trong & hau hét cac qudc gia
trong lua trén thé giéi do viée sir dung cac gidng cao san, nhay chdi nhiéu va viéc
ap dung nhiéu phan bén, lam gia ting 4m do trong quan thé rudng laa. O Pong
Bﬁng Séng Ciu Long, bénh c6 mat & nhiéu noi, & tat ca cac vu lua, nhung gy hai
ning & vu hé thu hon. Trong nhitng nim gan ddy, bénh trd nén mén tinh trén rudng
l4a, nhat 13 & cac tinh Tién Giang, Long An, An Giang.

2.2.1.3. Trié¢u chirng bénh



Céc vét bénh to, bién dang, van vén xuét hién trén than, be 14, phién la. Bénh
con thn cong vao hat, lam hat phat trién kém, hat nhan nhim lai, trén vét bénh c6
nhiéu sgi nAm tra"lng va cac hach nAm mau nu tron. Bénh xuét hién trong giai doan
som thuong 1am cdy con héo ri. Theo Nguyén Thi Nghiém (1996), vét bénh dau
tién xuat hién trén rudng cé thé ¢ 14 hodc be. L4 bénh s& bién mau, dém bénh to
mau xanh nau. B& mit 14 ¢6 nhiéu nim tring két dinh nhiéu 14 lai v6i nhau, thiy vao
budi sang. L4 bi bénh dan dan chay kho, bénh ning lam 14 rung sém, cdy sinh
trudng kém.

Nam bénh tin cong phan thin gan mat dat, lam cdy con héo ri. Phan gbc va
1é cdy co cac vét bénh mau nau hoi do. Tran Thi Hanh Quyén (2002), cho biét 14
dém bénh c6 kich thude va hinh dang thay ddi, vét bénh c6 mau tréng Xam, vién
nau den, nhiéu vét bénh lién két lai v6i nhau, mit trén bong mém nhiin ra. Mit dudi
¢ mau xam dam, soi nAm bam dﬁy trén 1a lam cac 14 dinh lai véi nhau va nhiin ra,
14 dan dan chay khé, 1am ca cdy bi lui tan. Quan st trén kinh hién vi cho thay soi
nam non c6 mau tring, soi ndm gia c6 mau ndu vang, c6 vach ngin phan nhanh
vudng goc voi té bao me, doan nhanh méi phat trién duoc mot doan rdi mai tao vét
ngan, noi vach ngan soi nam bi co that lai, hach nAm c6 mau nau den, det bé mat
san sui va ¢6 nhiéu 16 nho, kich thudc 1 — 3um.

Trén dong rudng bénh thudng xuat hién khi lua dat 45 ngay tudi trd vé sau,
thudng nhét 13 khi lta & khoang 60 ngay tudi.

Vét bénh dau tién thuong ¢ be 14, ngang myc nudc rudng. Pdm ¢ hinh bau
duc, dai 1 — 3cm, c6 mau xam tréng hay xam xanh, vién ndu. M6 nhiém bi hu, chi
con biéu bi ngoai cua be, nén vét bénh 16m Xuéng, phén biéu bi con lai ap sat vao be
14 bén trong. Kich thuc va mau sac ddm bénh ciing thay ddi theo diéu kién moi
truong, néu troi am khuan ty s& phat trién nhu to tring trén bé mit vét bénh va co

thé lan nhiéu cm trong mot ngay.



2.2.1.4. Ky chu

Céac nhom khac nhau thi khong hoan toan c6 ky chu khac nhau rd rang,
nhung ciing gitp chung ta biét duge pham vi ky chi cuia mdi nhém khéac nhau, tao
diéu kién thuan loi trong dinh huéng nghién ctru: tao gidng cay khang, sinh thai, bd
tri cay trong thich hop (Burgess va ctv, 1994 va Agrios, 1997).

Nhitng nghién ctru vé sy sinh truéng & phong thi nghiém cho thdy ndm
R. solani ciing gdy hai trén nhirng ciy trong khéac, bao gdm cay bong vai, cai cu, laa
mi va khoai tay (Carling va ctv, 1994).

Néam R. solani 1a nguyén nhan gy nén mot s6 bénh phd bién trén ciy trong:
bénh héo ri cdy con, thoi ré, thdi than hay loét than & giai doan ciy con hodc trudng
thanh. Ngoai ra, ndm R. solani con 1a nguyén nhan giy bénh trén mét sé co quan
khac cua cdy nhu thdi trai ca chua, kho 14 hodc nhitng dom dic biét trén 13 ¢ gan
mit dat (Agrios, 1997).

2.2.2. Nam Fusarium oxysporum
2.2.2.1. Pic diém sinh hoc nam Fusarium oxysporum

Nam Fusarium 1a mot trong nhiing loai ndm gy thiét hai vé kinh té quan trong
nhat. Nam Fusarium sp. thudc 16p ndm bat toan (Deuteromycetes), giai doan sinh
san hiru tinh 13 Gibberella thudc 16p nAm nang (Ascomycetes). Fusarium gdém nhiéu
loai khac nhau, c6 kha ning gay nhiéu loai bénh trén nhiing cdy trong khac nhau.
C6 nhiéu loai san sinh ra doc t6 co6 doc tinh cao, c6 anh hudng dén dong vat song
hoang da, tht nudi va con ngudi (Marasas va ctv, 1984). Tuy nhién, c6 nhiéu loai

nam Fusarium 1a nAm hoai sinh sdng pho bién trong dat (Burgess va ctv, 1994).

Stt M0t s6 loai nAm Fusarium

Fusarium chlamydosporum
Fusarium compactum

Fusarium equiseti

Fusarium oxysporum

Fusarium pallidoroseum

Fusarium proliferatum

Fusarium sacchari var. subglutinans
Fusarium solani

Fusarium verticillioides
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2.2.2.2. Sw phan bd va giy hai



Nam nay phan b khip noi trén thé giéi, mot vai loai phan bd khip noi trong
khi nhitng loai khac c6 xu huéng xuét hién chu yéu ¢ ving nhiét doi, ban nhiét d6i
hay 6n déi.

Bang 2.1. Sy xuit hi¢n ciia nhirng loai nam Fusarium sp. lién quan dén ving

khi hau (Burgess va ctv, 1994)

Nhitng loai xuat hi€én hau  Nhirng loai xuat hi¢n &  Nhirng loai xuat hi¢n ¢ vung

hét cac ving khi hau vung 6n doi nhiét d&1 va ban nhiét doi
chlamydosporum acuminatum beomiforme”
equiseti avenaceum compactum
moniliforme crookwellense decemcellularge”
oXysporum culmorum longipes™
poae graminesrum
semitectum sambucinum
solani sporotrichioides
tricinctum subglutinans

Ghi chit: () Lodi bi gidi han ¢ ving nhiét déi am.

M6t vai nhém nam duge st dung nhu la loai chi thi su da dang nam trong
dat, nhung hau hét cac nha khoa hoc sit dung nam Fusarium sp. lam nam chi thi su
da dang. Viéc sir dung ndm Fusarium sp. c6 nhitng thudn loi quan trong 13 c6 rat
nhiéu loai, c6 hé thdng phan 1ap diy da va hoan héo.

Céc yéu t6 khach quan 1am ting sy phat trién ctia nAm Fusarium sp. 1a: bon
phan dam qué nhiéu, cac yéu t6 vé hé VSV ¢b trong dat, am do cua dat, nhiét do tdi
ru cho ndm Fusarium sp. phat trién 1a 27 — 30°C, tdi da 13 36 — 40°C va tdi thiéu 1a
7 — 8°C, nhung nhiét d6 thich hop cho sy xam nhiém Ia 35°C (Ou, 1985).

Nam Fusarium sp. gay nhiéu bénh trén cdy trong: bénh ngh&n mach (héo),
théi 1&, thdi than, thdi hat, thi trai. NAm Fusarium sp. séng phé bién trong dat, luu
ton dudi dang bao tir 4o hodc khuan ty séng trén xac ba thyuc vat du thtra hay nhirng
chat hitu co. Mot sb loai tao bao tir dinh bay trong khong khi, diy 1a nguyén nhan
gay ra nhiing bénh trén than, 14 va bong (Burgess va ctv, 1994).
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Nam Fusarium sp. tdn cong chil yéu vao bd 1 (Agrios, 1997). Dic biét, bénh
gy hai nang né trong diéu kién stress nudc, diung phan bon qua nhiéu hay ré cay bi
t6n thuong (Olsen va ctv, 2000).
2.2.2.3. Ky chii ciia nAm Fusarium sp.

Nam Fusarium sp. gay hai ¢ nhiéu loai cay ho dau, ho cam quit, khoai tay,
ca chua. NAm Fusarium sp. gdy hai & tit ca cac giai doan sinh truéng cua ciy,
nhung chi yéu 1a thoi ky cdy con (Porter va ctv, 1984; Vii Triéu Méan va Lé Luong
Té, 1998). Fusarium sp. 1a tic nhan gay bénh théi ré nguy hiém nhét trén dién rong
trén dau, ca chua (Nelson va ctv, 1981).

2.3. Bién phap phong triwr

Khong giéng nhu nhitng loai ky sinh khéc, ky sinh gdy hai ving ré ciy trong
thudng rat kho phat hién va phong tri kip thoi, 1y do 1a khi chung ta phat hién triéu
chtng thé hién trén cay (héo, vang 14, ...) thi ky sinh di tAn cong va hity hoai mot
phan mo6 cay ky chii ndm phia dudi mat dat, do d6 viéc phong tri bénh thuong ton
kém nhung khong mang lai hiéu qua cao. Vi vay can phai két hop nhiéu bién phap

phong tri dé mang lai hiéu qua kip thoi (Pham Vin Kim va ctv, 2000).

2.3.1. Bién phap canh tac
2.3.1.1. Lam dat

Pét 1a noi lvu ton cia nhiéu mam bénh khac nhau. Do d6, dat tré thanh
nguon du tri, tich lily va 1ay lan bénh. Khi cay bira dat, chiing ta da lam thay doi 1y
tinh, cdu tric, Am d6 va nhiét do cua dat tir d6 lam thay d6i diéu kién séng va phat
trién cia mam bénh trong dat. Khi cay dat, chung ta viii mam bénh xuéng sau dudi
d4t 1am cho ching chét hodc khé khin trong hoat dong gy hai cho cdy. Viéc cay ai
phoi dat trong mot thoi gian nhat dinh trong ndm c6 anh huéng kha quan trong doi
véi bénh cay (Pham Van Kim va ctv, 2000).

V¢ sinh déng rudng, chu y diét cé dai. Tré)ng vo1 mat do cay thich hop cho

tung giong va tirng mua vy, nén trong thua vao dau mua mua.
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2.3.1.2. Luan canh

Luan canh gitp chung ta cat dut ngudn luong thue cia mot sé ky chii chuyén
tinh, nho d6 1am giam bét sy nhan mat sé mam bénh. Luan canh con giup nhiing
ciy trong la tiét ra nhirng chét rc ché mam bénh cua hoa mau trdng trude do, ngoai
ra cac chat tiét tir ré cling co thé gitip kich thich sy phat trién ctia cac vi sinh vat d6i
khang trong dat (Pham Vin Kim va ctv, 2000).
2.3.1.3. Xen canh

Viéc tréng cdy xen canh dan dén giam mat do ky chu trén don vi dién tich,
giam bét su tiép xuc cia cac ré cay 1an nhau cua cdy nay véi cac cdy lan cén trén
cung mot loai cdy. Giam bét sy lay lan cua mam bénh & ré va cac mam bénh trong
dat, thuong dugc phan bd khong dong déu va thuong dudi dang luu ton, khi chung
chuyén sang dang hoat dong s& gy hai cho ciy trong do su tiép xuc véi 1& cua ky
cht, hodc do céac chat tur ré ky chu tiét ra kich thich. Do d6, khi xen canh s& lam
giam déng ké tinh trang kich thich nay, mam bénh chi ¢ dudi dang luu ton chir
khong gay hai (Pham Van Kim, 2000).
2.3.1.4. Sir dung giong khang

Nhiéu cong trinh nghién ctru vé giéng khang dbi voi bénh kho van & nhiéu
nudce trén thé gidi da cho thay chua c6 giéng lua ndo thé hién tinh khang bénh cao.
Phan tmg cua cac gidng laa déu ndm trong pham vi tir nhiém ning t6i twong d6i
chéng chiu (Vi Triéu Man va Lé Luong Té, 1998). Nhitng giéng thip cay, dé
nhanh nhiéu, 14 ding thuong nhiém bénh ning hon nhiing giéng cao cdy, dé nhanh
it (Ou, 1985).
2.3.2. Bién phap hoa hoc

C6 thé phong tri bénh ving r& vi mot s6 loai thude héa hoc nhu: khir dat véi
thubc Kitazin 10H (1-2 kg/cong). Khi c6 bénh mai xudt hién, c6 thé xit mot trong
cac loai sau: Copper B, Kitazin 50ND hoic Validacin. Tuy nhién viéc xt 1y dat

thudng rat ton kém va 1au dai s& c6 anh huong bét lgi dén su can bang sinh thai.
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2.3.3. Bién phap sinh hoc

Trong ty nhién t6n tai rat nhiéu sinh vat déi khang voi ndm R. solani nhu
nhém nidm dbi khang: Trichoderma spp., Gliocladium spp., Penicillium spp...,
nhém xa khuén: Streptomyces spp..., va nhém vi khuin d6i khang Baccillus
subtilis, Pseudomonas arguginos, Pseudomonas flluorecens.

Phong trir sinh hoc 1a mot bién phap thay thé bién phap hoa hoc trong phong
trir bénh cay khi st dung bién phap hoa hoc khong hiéu qua hay khong kinh té.
Tiém nang sir dung vi sinh vat ving ré dé thay thé hodc bo sung vao hoa chat diét
nam da duoc nhiéu tac gia dé& cap dén. Trong sb vi khuan ddi khang dugc nghién
ctru vé kha ning ap dung trong kiém soat sinh hoc thi Pseudomonas phat huynh
quang 1 mot trong nhitng nhom duoc quan tim nghién ctru nhiéu nhéat. Nhiéu
nghién ctru & An Do sir dung P. fluorescenes NBRI2650 trc ché mot s6 ndm trong
dat nhu Fusarium, Rhizoctonia, Pythium giy bénh trén nhiéu loai cay trong nhu dau
xanh, dua chudt, ca chua. Ngoai ra nguoi ta con 1én men P. fluorescenes trén co
chat 12 khoang bon cdy, day 1a hudng kha thi dbi véi nhitng nudc dang phat trién.
2.3.3.1 Str dung vi khuan d6i khang

Niam 1986, Mew va Rosales da tién hanh nhiing nghién ctru trong nha ludi
xur 1y hat gidng IR36 v6i dung dich chira mot dong vi khudn khong anh sang huynh
quang (In-b-17) va di ghi nhén ty 18 bénh dém van giam dang ké. Khi duoc dung dé
xtr Iy hat gidng (hat giéng dugc ngdm trong dung dich chua 10° té bao vi khudn.ml™
trong 24 gid trude khi gieo) cac dong vi khuan anh sang va khong anh sang huynh
quang da han ché duoc bénh va kich thich ting truong ciy lta. Viéc xtr 1y gidng
hodc phun Ién cay bang dung dich vi khuan Pseudomonas aurofaciens da lam giam
ty 1¢ bénh dém van va tiang nang suat tai IRRI (IRRI, 1976). Tir nam 1976 IRRI d4
tién hanh nghién ctru vé phong trir sinh hoc bénh dém van hai la. rat nhiéu dong vi
khuan da duoc thu thap tir ruong lta va duoc tric nghi¢m kha nang doi khang voi
nam gay bénh dém van qua thi nghiém invitro. Nhitng dong c6 hiéu lyc nhat duoc
tiép tuc khao nghiém trong nha ludi va ngoai dong rudng, két qua di chon ra mot sb
dong vi khuan co trién vong nhu: Basillus subtilis 33, Basillus subtilis 76,
Pseudomonas fruorescens 7-14, Pseudomonas cepacia 6854, P. cepacia 1821.

Theo Agrios (1997), chi vi khuan Pseudomonas séng ¢ vung ré, nhu vi

khuan nhom Fluorescens, P. putida, P. cepeaia va P.aureofaciens. Nhom vi khuan
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nay phong tri hau hét cic tdc nhan gdy bénh trong dit nhu nidm Pythium.
Pthythopthora, Rhizoctonia, Fusarium va Gaeumannomyec khi ap dung trén hat
gidng va tudi vao ré thi giup han ché dugc bénh chét héo cay con, thdi nhiin va gitp
ting ning suit trong cic mua trong.

2.3.3.2 Str dung nim doi khang

Trong nhiéu loai nim dit c6 tiém ning d6i khang, Gliocladium va
Trichoderma 1a hai giéng duoc st dung trong phong trir sinh hoc vi chiing 13 nhiing
loai ndm ky sinh hay dugc goi 1a siéu ky sinh tic 1a ndm ky sinh trén nAm. Hién
tugng ky sinh trén ndm gy bénh dém van trén lua R. solani boi Trichoderma spp.

Nghién ciru vé hién tuwong siéu ky sinh cua cic loai nim d6i khang
Manibhushanrao va ctv (1989), da quan sat thiy soi nam cta T. longibrachiatum
hinh thanh mét cdu tric nhé méc vao sgi ndm R. solani, sau d6 cudn quanh soi nAm
ky chu hodc moc ra nhirng to nam nho budc chat ky chu.

IRRI (1976), d3 bao cao rang cac dong Trichoderma spp. thu thap trén rudng
l4a thi pho bién & lta riy hon 1a lta nudce. Vi kha niang canh tranh cao céc tan du
thue vat trén dong rudng, cac dong Trichoderma co thé lam can kiét ngudn thirc dn
va do d6 trc ché ndm gay bénh dém van R. solani trong dat. Tuy nhién, cac tac dung
trc ché cling co thé thong qua cac hop chat do nAm ddi khang tiét ra.

O Viét Nam: Nhitng nghién ctru phong trir sinh hoc bénh dém van bét dau tir
nhimg nim cudi cta thap nién 1980. Trong thodi gian dau, cic nghién ciru chu yéu
tap trung vao viéc danh gia trong diéu kién phong thi nghiém va nha luéi tinh d6i
khéng cua tap doan VSV phan 1dp dugc trong ty nhién, trén co s¢ do xac dinh dugc
mot s6 dong vi khuan c6 kha ning di khang voi nAm R. solani, nhitng danh gia vé
hiéu lyc phong tri bénh dém van cua cac dong vi khuan d6i khang trong diéu kién
dong rudng da duoc thuc hién.

Truong Pai Hoc Can Tho da phan 1ap dugc 214 chiung vi khuén ¢6 ban kinh
vong vo khuan tir Imm tré 1én va trong vong 214 chung nay c6 hai ching c6 kha
nang doi khang dang ké 1a Pseudomonas cepacia TG17, Bacillus sp. TG19 véi ban

kinh vong v6 khuan 1an lugc 12 16,5 va 14,5mm ( Pham Vin Kim va ctv, 2000).
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2.4. Bi¢n phap sinh hoc trong bio vé ciy trong
2.4.1. Khai niém

Bién phap sinh hoc trong phong tri bénh cay 1a diéu khién moi truong, cay
trdng va vi sinh vat d6i khang mot cach thich hop, dé tao nén mot thé can bang sinh
hoc can thiét, gitip giam mat sd cia mam bénh xudng dudi ngudng gay hai. Nho do,
bénh cta ciy trong chi xuit hién & muc d6 nhe, khong giy anh huéng nghiém trong
vé mat kinh té. Bién phap sinh hoc khong c6 muc dich tiéu diét toan bd mam bénh
va cling khong c6 kha nang nay (Pham Van Kim va ctv, 2000).

Phong trir sinh hoc 1a mdt trong nhitng phuong phap méi c6 kha nang phong
trir bénh do ndm gay hai cao.

Phong trir sinh hoc bénh cay 1a viéc st dung mdt hoac mat s6 sinh vat (trur
con ngudi) dé khdng ché mam bénh hay lam giam kha ning sinh truéng va phat
trién cia mot tac nhan giy hai nao d6 (Cook va Baker, 1983). Phong trir sinh hoc
bénh cay c6 thé giai quyét mot s6 van dé sau:

e Sir dung ngudn nguyén liéu sin c6 trong ty nhién dé cai thién ning sut ciy
tréng.
e Han ché sy phat sinh tinh khang thudc cta cac tac nhan gay bénh.
e Han ché su 6 nhiém moi truong do sir dung nhiéu loai thudc hoa hoc cling
nhu sy ton luu cia chung trong dat, nudc va khong khi.
e Gilp can bang hé sinh thai.
2.4.2. Phong trir sinh hoc bénh hai vung ré

Theo Nguyén Tho (2004), nhiéu noi dang str dung ché pham EM (effective
micro-organism) dua vao dét, nham lam phong pht hoa hé thong vi sinh vat dat, bién
phap ndy di dem lai nhidu hiéu qua dang ké. Tuy nhién, bién phap ndy ciing co
nhitng mat han ché, vi ddi voi mdi loai cdy trong va dat déu co sin hé théng EM
tuong Ung cua ching, do diéu kién dat bi thoai hoa nén chiung khéng phat trién duoc,
nay ta dua hé thong EM vao dit nhung diéu kién séng cho ching khong duogc cai
thién, chung chi phat huy tdc dung mot cach han ché va chi ton tai mot thoi gian
ngan. Nhu vy thay vi dua hé thng EM vao dit ta bon nhiéu phan hiru co, han ché
tdi da tac dong co hai cua hoa chét, tao nén su can béng dinh dudng trong dét, dan
dan mai trudng sdng duoc cai thién, quan thé VSV c6 ich s& duoc phat trién mot cach

tu nhién phong pht, twong tmg véi ting loai cay trong mot cach bén viing. Bon phan
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hitu co d3 1am ting s lwong chung loai va vi khuin amén héa, vi khuan khoang hoa,
xa khuan va cac loai nim co ich rat & réch (Nguyén Pang Nghia, 2003). Ngoai ra
bon phan hitu co sinh hoc di 1am ting sy hoat dong cua vi sinh vat d6i khang (Mai
Van Trj va Nguyén Thi Thiy Binh, 2003).

Nhiéu cong trinh chimg minh hi¢u qué cua viéc bon phan hiru co sinh hoc
1am ting vi sinh vat c6 ich, vi sinh vat dbi khang dé cai tao dat, lam giam ap luc sau
bénh, 1am ting ning suét cdy trong. Hién nay chung ta dang ¢ ging nhan nudi mot
s6 vi sinh vat nhu virus, ndm, tuyén tring doi khang dé phong trir sau bénh hai.
Viéc sir dung VSV déi khang nhu 1a thude bao vé thyc vét sinh hoc hién nay nhu 1a
mot phuong phap hiru hiéu dé bao vé mai sinh thai (Nguyén Tho, 2004).

2.5. Nam Trichoderma spp. mét tic nhan trong phong trir sinh hoc
2.5.1. Pic diém sinh hoc nAm Trichoderma spp.

Nam Trichoderma spp. thudoc nganh ndm Mycota, 16p nim bat toan
(imperfect fungi) Deuteromycetes, bd ndm bong Moniliales, ho Moniliaceae, chi
Trichoderma (Vii Triéu Man va Lé Luong Té, 1998).

Kubicek va Harman (1998) d& mé ta chi tiét 33 loai Trichoderma spp., ong
cho rang: tiy timg loai nAm ma chiing ¢ hinh dang va kich thudc khac nhau.

Mot s6 loai Trichoderma spp. duoc tng dung trong phong trir sinh hoc:

e Trichoderma atroviride: khuan lac phat trién nhanh, bao tir mau xanh, vach
day, tron lang, kich thudc (2,6 — 3,8um) x (2,2 — 3,4um), khi ndm gia thuong
mat mau hay mau vang nhat hodic xam, bao tir gia phat ra mui huvong dura
(Kubicek va Harman, 1998).

e Trichoderma hazianum (Rifai): Khuan lac phat trién nhanh, khuan lac
chuyén nhanh sang mau xanh vang hay xanh t6i, c6 bao tir tron lang, mau
xanh, hinh cdu véi kich thuée (2,7 — 3,5) x (2,1 - 2,6) pm.

e Trichoderma hamatum (Bon): bao tir mau xanh, tron, dang elip, kich thudc
(4 —5um) X (2,5 — 3um) (Cook va Baker, 1983).

e Trichoderma viride (Pers): bao tir mau xanh lyc, vach xu xi, dang hinh cau,
kich thudc (4 — 5um) x (2,5 — 3um) (Cook va Baker, 1983).

Nhiét do t6i vu cho hau hét cac loai nAm Trichoderma spp. 1a 25°C — 30°C.
Theo Widden va Scattolin (1998), nAim Trichoderma harzianum va Trichoderma

koningii phét trién nhanh & nhiét d6 25°C va lan 4c cac loai nam khéc.
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Bao tir cia hdu hét nAm Trichoderma c6 hinh bau duc véi kich thudce
khoang (3 — 5um) x (2 — 4um), rat hiém khi bao tir cia ndm nay c6 hinh cau. Vach
bao tir tron lang, tuy nhién & mot vai loai Trichoderma (nhu T. viride) bao tir ¢
véach xu xi nhu ¢6 nhiéu mun com (Mecray, 2002).

Tat ca cac loai Trichoderma déu c6 kha niang sinh bao tir 4o
(Chlamydospore). Bao tir 40 ¢6 hinh cau méo va & dang don bao, mic du ciing c6
mot s6 loai c6 kha nang hinh thanh nén cac bao tir 4o da bao (Papavizas, 1985).
2.5.2. Pic diém hinh thai va sy phin bd ciia nadm Trichoderma spp.

Néam Trichoderma spp. c6 khu vuc phan bd rat rong, ching hién dién khap
noi trong dat, trén bé mit ré, trén vo cdy muc nat. Khi quan sat hach nim hay chéi
mam cia nhiéu loai ndm khéc ciing c6 thé tim thay céac loai Trichoderma (Klein va
Eveleigh, 1998). Su phin bd va diéu kién moi truong sdng cua cac loai
Trichoderma c6 lién hé mat thiét v6i nhau. Nhin chung céc loai Trichoderma xuat
hién ¢ ving dat acid nhiéu hon & ving dat trung tinh hodc kiém (Papavizas,1985).
2.5.3. Mt s loai Trichoderma thwong gip & viung nhiét déi
2.5.3.1. Trichoderma pseudokoningii Rifai

Nam T. pseudokoningii phat trién rat nhanh, dudng kinh khuén lac 1én dén
8 — 9cm chi sau 4 ngdy nudi cdy & nhiét d6 20°C. Soi ndm trong sudt, vach tron
lang, rong 1 —2pm. Bao tir 40 ¢ vach day, tron lang, trong sudt hodc c6 mau xanh,
hinh cau méo hodc bau duc, kich thuéc thuong 1a (4-12um) x (3- 9um) (Bissett,
1984).
2.5.3.2. Trichoderma atroviride Bissett

Khuan lac phat trién rat nhanh, dat 8 — 9cm sau 4 ngay nuoi céy & 20°C, soi
nam trong sudt, vach tron lang, rong 2 — 14um. Bao tir 40 c6 vach day va tron lang,
mau xanh, ¢6 hinh cAu méo hodc bau duc, duong kinh 4 — 12um, do6i khi 1én dén
24um. Vach tron lang, c¢6 hinh chuy, hinh nén hay bau nam, kich thudc tir
(5,2 — 10um) x (2,1 — 3,3um). Mau xanh sam, vach tron lang, hinh bau duc, kich
thudce trung binh 1a 5,3um x 3,2um (Bissett, 1984).
2.5.3.3. Trichoderma hamatum Bain

Nhiét do 24°C va pH: 3,7 — 4,7 1a nhiing diéu kién rat thuan loi cho su phat
trién cua T. hamatum va chung phat trién cham lai & 0°C (Domsch va Gams, 1980).
Pudng kinh khudn lac & 5 ngdy sau khi nuéi cdy o nhiét d6 20°C 1a 7cm. Thé binh va
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nhanh rong 3 — 4um. Bao tir dinh ctia ndm T. hamatum c6 hinh tru ngin, mau xanh
luc, vach tron lang va c6 kich thudc khac nhau tuy theo chiung (Domsch va Gams,
1980).

2.5.3.4. Trichoderma inhamatum Veerkamp & W. Gams

Nhiét d6 t6i hao cho sy phat trién cta T. inhamatum 1a 24 — 30°C va nhiét do
t61 da ma nim c6 thé chiu dung duoc 1a 36°C (Bissett, 1984). Khuan lac phat trién
kha nhanh, duong kinh khuén lac c6 thé dat t6i 9cm sau 3 ngay nudi ciy ¢ nhiét do
24 — 30°C. Thé binh c6 hinh bau nam, kich thudc (4,0 — 5,0um) x (2,3 — 3,0um).
Bao tr c6 dang hinh cau hodc hinh tring, vach méng va tron lang, mau xanh luc,
kich thudc (2,3 — 3,0um) X (2,0 — 2,6um).
2.5.3.5. Trichoderma harzianum Rifai

T. harzianum 13 loai nAm rat pho bién trong dat (Cook va Baker, 1998). Mbi
truong c6 nhiét do tir 15 — 35°C, pH: 3,7 — 4,7 rat thich hop cho su phat trién cia
nam (Domsch va Gams, 1980).

Khuan lac ctia T. harzianum phat trién nhanh va c6 duong kinh khoang 9cm
sau 5 ngdy nudi cdy & nhiét do 20°C. Bao tir dinh c6 hinh cdu méo dén bau duc
ngdn, mau xanh lyc, vach tron lang, kich thuée (2,7 — 3,2um) x (2,5 — 2,8um), nay
mam t6t nhat trong moi trudng mun cua cd6 am do khoang 30% (Domsch va Gams,
1980).
2.5.3.6. Trichoderma koningii Ouden

T. koningii hién dién nhiéu & 16p dat mat nhung & d6 sau 120cm van co sy
hién dién cua loai nim nay. Nam phat trién tot & nhiét do tir 26°C tro 1én tuy theo
ngué)n géc cua loai. pH cho su phat trién ctia nAm 14 3,7 — 6,0 (Domsch va Gams,
1980).

Khuan lac c6 duong kinh 3 — 5cm sau 5 ngdy nudi cdy ¢ nhiét d6 20°C, bao

tir dinh c¢6 dang hinh tru ngin, vach tron lang, kich thuéc (3,0-4,8um) x (1,9 -
2,8 um).
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2.5.4. Co ché va kha niing d6i khang ctia nAm Trichoderma spp.
2.5.4.1. Co ché

Theo Harman (1996), ndm Trichoderma spp. c6 nhiéu co ché dbi khang, co
ché ky sinh 1én ndm bénh, co ché tiét khang sinh (antibiosis), co ché canh tranh dinh
dudng va khong gian sdng.

Theo Kredics (2003), qué trinh dbi khang cua nim Trichoderma spp. véi
nam bénh chu yéu bang 2 co ché:

e Thu nhat: Nam Trichoderma spp. bao quanh va cudn lay ndm bénh.
e Tht hai: NAm Trichoderma spp. tiét ra cac loai enzyme thily phan.

Theo Elad (2000), c¢6 nhiéu co ché duoc tng dung trong phong trir sinh hoc
ctia Trichoderma spp. d6i voi nAm gy bénh, nhung chi ¢6 3 co ché quan trong 1a ky
sinh, canh tranh va tiét ra khang sinh.

Okigbo va Ikediugw (2000), cho biét nhitng loai Trichoderma spp. c6 hé soi
ndm nho, manh 1a mot nhan té ¢o trién vong trong phong trir sinh hoc chéng bénh
théi hat, thoi ré va quan ly bénh hai sau thu hoach.

Nam Trichoderma spp. duoc st dung rong rii trong phong trir sinh hoc dé
quan ly bénh hai do R. solani gay ra (Hardar va ctv, 1984).

Nam Trichoderma spp. tin cong truc tiép bang cach cudn quanh va tiét ra
enzyme phan huy chitin ctia nAm gy hai thanh nhitng phan tr nho dé hap thu, dong
thoi gitp cay trong khang lai bénh (Klein va Eveleigh, 1998).

Nam Trichoderma spp. song & ré cdy gitp bién doi vat chat vo co, gitp tang
cudng kha ning san xuat hormone ¢ ciy trong, lam ting kha nang khang bénh cua
ciy trong.

Bailey va Lumsden (1998) cho rang khi dung dich huyén phu nam
Trichoderma hazianum vao trong dat 1am ting su ndy mam, ting kha ning ra hoa,
tang sinh khoi va chiéu cao ciy bap, 6t, hoa ciic, ca chua, thude 14. Noi T1290 cia
nam Trichoderma hazianum con 1am ting sé chdi va ré cdy bip ngot trong nha ludi
66% so voi ddi chimg (Harman, 2000).

Mot s6 loai enzyme do Trichoderma tiét ra bao gém glucan 1,3-beta-
glucosidase, endochitinase, chitobiosidase,  N-acetyl-beta-D-glucosaminidase
(NAGase), trypsin, chymotrypsin, cellulase, protease, lipase, khi két hop hai enzyme

glucan 1,3-beta-glucosidase va endochitinase s€ ngdn can dugc qua trinh tang trudong
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ctia nhiéu loai Ascomycetes trong nudi cdy, thém vao d6 s& c6 hiéu qua cao trong viéc
ngin can sy ndy mam cia bao tir hon 1a timg loai enzyme don 1é (Margolless — Clark,
1995).

Trichoderma spp. ky sinh 1én soi ndm R. solani va lam chét soi nim 1a do tic
dung clia enzyme ngoai bao 1am pha hiy mang té bao ctia nim bénh (Pham Vin Kim,
2000).
2.5.4.2. Tinh d6i khang ciia nim Trichoderma spp. trong phong trir sinh hoc
bénh hai ciy trong

Néam Trichoderma spp. phat trién cyc nhanh trong dat, nén chiing ting nhanh
vé s0 luong so vdi cac loai ndm khac (Saksena, 1960).

Nam Trichoderma spp. phan bd trén nhiéu loai dat khac nhau va chung ky
sinh trén nhiéu loai ndm gay hai cay trong nhu: Armillaria mellea, Pythium spp.,
Phytophthora spp., Rhizoctonia solani, Chondrostereum purpureum, Sclerotium
rolfsii va Heterobasidion annosum (Cook va Baker, 1983).

Trong hoat dong song ky sinh ctia ndm Trichoderma spp. thi enzyme thuy
phan chitinase va p-glucanase dong vai tro rat quan trong (Cruz va ctv, 1995). Nim
Trichoderma hazianum c6 kha ning san xuit enzyme phan hay véch té bao nhu
chitinase, -1-3-glucanase day 1a 2 loai enzyme quan trong trong qué trinh ky sinh
1én nidm gay hai (Muhammad va Amusa, 2003).

Nhitng chit do nam Trichoderma spp. tiét ra bao gom: endochitinase,
chitobiosidase, N-acetyl-p-D-glucusaminidase (NADase), trypsin, chymotrypsin,
glucan 1,3- B-glucosida, cellulase, protease, lypase (Marco, 2002; Kredics va ctv,
2003).

Kha ning tiét enzyme cuia Trichoderma spp. con chiu anh hudng ciia d6 yém
khi, lugng oxy hoa tan, tbc do lac (Marco va ctv, 2002).

Mot van dé quan trong trong su hinh thanh co ché ddi khang dugc trinh bay
& nhiéu bao cao 1a: ty thudc vao dong vi sinh vat d6i khang, ngudén gbc ciia ching
va diéu kién moi truong, vi thé khi chon mdt tac nhan sinh hoc nén quan tam dén
huéng ap dung, ngudn goc ciia mam bénh (Kubicek va Harman, 1998).

Luu Hong Mén va Noda (1997), nghién ctru sy phan bd cua quan thé ndm
Trichoderma spp. trong nhiing h¢ thong canh tac trén nén dét lua & 4 tinh dong bang

song Ciru Long, két qua cho thiy quan thé nAm Trichoderma spp. trong hé thong
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canh tac lua — dau — lta ¢ huyén O Mbn, Can Tho bién dong tr 1,43 — 1,62 x 10°
CFU/g trong diéu kién am do dat tir 30,3 — 30,7% va pH dét 1a 4,6 — 5,01 nhung
cung hé théng & huyén Thét Nét, Can Tho thi quan thé Trichoderma spp. cao hon
tir 1,25 — 2,65 x 10° CFU/g, 4m do6 dit 1a 14,5 — 16,8%, pH dét 1a 4,36 — 4,6.

Céc ching ndm Trichoderma spp. duoc phan lap tir nhitng hé thdng canh tac
khac trén nén dit lua ¢ 4 tinh déng bang séng Ctru Long chung déu ¢ kha ning ky
sinh trén ndm R. solani dugc ly trich tr lta, dau nanh, dau xanh. Nim
Trichoderma spp. c6 chi s6 phan hily rom (cellulose) cao hon ndm R. solani
(Luu Hong Man va Noda, 1997).
2.5.4.3. Kha niing phén hiy chét hiru co ciia nAm Trichoderma spp.

Néam Trichoderma spp. dong vai tro quan trong trong viéc phan hay du thira
thue vat c6 trong dat (Kredics va ctv, 2003). Theo Klein va Eveleigh (1998), nim
Trichoderma spp. hién dién khip noi, song hoai sinh va c6 kha ning phan huy
nhanh cac chat hiru co trong tu nhién. Kha ning phan huy cellulose cua ndm
Trichoderma spp. bi anh huong béi cac yéu té moi trudng nhu: am do, do thoang
khi, pH, ham lIugng nitrogen (Alexander, 1961).

Ché pham nam Trichoderma spp. duoc st dung dé xir 1y giup phan hiy rom
ra, sau d6 duoc dung phdi hop véi phan 1an sinh hoc nhu dang phan hitu co. Phan
hitu co duoc bon riéng ré& hodc phdi hop véi phan vo co (NPK) trén nén sét ning.
Két qua nghién ctru hai ndm trén gidng laa IR64 cho thdy: néu bon lién tuc 100%
phan hitu co cho ning suét ting hon so voi ddi chimg 13 13,58% va néu bon két hop
50% phan hitu co voi 50% phan vo co cho ning suat ting hon so voi d6i chimg 1a
22,46%. Khi bén 100% phan hitu co thi con tring va bénh kho van xuat hién tré
hon va it gdy hai cho cdy laa va quan thé vi sinh vat dat on dinh hon, cé chiéu

huéng gia ting hon so véi bon 100% phan vo co (Luu Hong Man va ctv, 2001).
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PHAN 3: VAT LIEU VA PHUONG PHAP

Nam trong khuon kho hop tac nghién ctru va giang day giita Truong DHNL
va Vién Laa Dong Bing Séng Ctru Long, Dé tai do sinh vién Huynh Vin Phuc thuc
hién tai BO Mon Bénh Cay, VLPBSCL dudi sy huéng dan ciia Ts. Pham Vin Du
va  Ths. Nguyén Dtrc Cuong, trong thoi gian tir thang 02 dén thang 07 nam 2006.
Dé tai bao gdm ba phan chinh:

1. Phan l1ap mot sb dong nam Trichoderma spp. trén mau dat thu thap tai mot sb dia
phuong thudc hai tinh Hau Giang va An Giang.

2. Tric nghiém tinh ddi khang ctia nim Trichoderma spp. ddi v6i nim R. solani
gdy bénh trén lua va bap va doi véi ndm Fusarium oxysporum gay bénh thoi
than ciy bap con trén méi trudng (PDA).

3. Panh gia hiéu lyc phong trir ciia nam Trichoderma spp. dbi véi nam R. solani
gy bénh trén lua va bap trong diéu kién nha ludi.

3.1. Vat liéu

3.1.1. Thoi gian va dia diém thwe hién dé tai

Pé tai duoc thuc hién trong diéu kién phong thi nghiém va nha luéi thudc Bo
Mén Bénh Cay, Vién Lia Pong Bang Séng Ciru Long, quan O Mén, TP. Can Tho
trong khoang thoi gian tir thang 02 dén thang 07 ndm 2006.

3.1.2. Nguon cdy giong, nam do6i khang, nAim giy bénh

3.1.2.1. Ngudn ciy gidng

Hat bap gidng duogc gieo trén khay nhya trong diéu kién am do t6i hao dé
bao dam cho hat nay mam tdt, cAy bap giéng 5 — 10 ngay tudi duoc sir dung cho
mot sb tric nghiém trong diéu kién nha luéi.

Hat laa giong dugc gieo trén khay nhya trong diéu kién am d6 toi hao dé bao
dam cho hat nay mam tét, cdy lta gidng 10 ngay tudi duoc st dung cho mot sb tric

nghiém trong diéu kién nha ludi.
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3.1.2.2. Nam d6i khang

Céc dong nidm ddi khang Trichoderma spp. dugc phéan lap tir cic mau dat thu
thap tai mot ) nong ho canh tac cdy an trai thudc dia ban tinh Hau giang va An
Giang, cac dong Trichoderma spp. sau khi dwgc phan lap sé& tién hanh tric nghiém
tinh d6i khang ddi véi ndm Rhizoctonia solani va Fusarium oxysporum.
3.1.2.3. Nam giy bénh

Céac dong nam Rhizoctonia solani gdy bénh dém van trén cay laa, chét héo
ciy con trén bap va Fusarium oxysporum gay bénh théi than cay bap con dugc phan
1ap tur cac mau bénh thu thap tor mat $6 rudng lua cling nhu rudng bép bi ndm bénh
tan cong.
3.1.2.4. Trang thiét bi va héa chit sir dung

Mot s trang thiét bi ciing nhu héa chat phuc vu cho nghién ciru dé tai duoc
cung cap boi BO Mon Bénh Cay, Vién Lua Pong Bang Song Ctru Long.
3.2. Phuong phap
3.2.1. Phan lap nam Trichoderma spp. va nam gy bénh
3.2.1.1. Phan lap nam Trichoderma spp.

40 mau dat thu thap tor mot s6 dia phuong thudc tinh Hau Giang va An

Giang dugc sir dung cho phan lap nam Trichoderma spp. theo phuong phép cia
(Aneza, 2002). Can 10g dat/mau cho vao binh tam giac chira 90ml nudc cit vo
tring, lac trong 24 gid trén may lic, pha lodng dung dich dat bang cach lay Iml
dung dich dit cho vao 6ng nghiém c6 chtra 9ml nudc cat vo tring, ddng nhit mau
dAt va nudc cit bang may vortex. Sau do, tiép tuc pha loéing ra cac ndng do 107, 10
2.10%, 10™. L4y 0,1ml dung dich & ndng d6 10 trai trén bé mat moi trudng TSM,
u 6 nhiét do 22-25°C, quan sat khuan lac trén bé mat moi truong TSM sau 48
— 72 gio. Cay truyén khuan lac moc trén mit méi truong TSM sang 6ng nghiém
chtra méi trudng PDA (Potato Dextrose Agar), tién hanh dinh danh theo khoa phan
loai cta (Kubicek va Harman, 1998). Luu trir cac ong nghiém & nhiét do

5°C cho céc thi nghiém tiép theo.
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3.2.1.2. Phan lap nim Rhizoctonia solani

Mau bénh duoc thu thap tir 14, than la va bap c6 dau hiéu bénh, 14 va than
laa ¢6 du hiéu van vén mau nau, than cay ba"lp con bi chét c6 dau hiéu thui den. Cét
nhé mau bénh, kich thudc 1-2mm, khir tring bang dung dich sodium hypochloride
3% trong 30 gidy, tiép tuc rira lai voi nude cat vo trung 3 1an, thAm kho bé mit mau
bénh bang gidy thim thanh trung, dit mau bénh vao dia petri chita méi trudng PDA,
U & nhiét d6 khoang 25°C. Sau 48 gid, quan sat khuan ty ndm phét trién va cay
truyén khuan ty nam Rhizoctonia solani sang méi truong PDA trong dng nghiém,
luu trir cac 6ng nghiém & nhiét do 5°C cho c4c thi nghiém tiép theo.
3.2.1.3 Phén lap nam Fusarium oxysporum

Mau bénh dugc thu thap tir than cay bép con c¢6 tri¢u chiing bénh thdi than,
cit nhd miu bénh, kich thudc 1-2mm, khir tring bang dung dich sodium
hypochloride 3% trong 30 gidy, tiép tuc rira lai bang nudc cit vo tring 3 1an, sau do
thAm kho bé mit mau bénh bang gidy thim, dit trén dia petri chita mdi trudng
PDA, U ¢ nhiét do 25°C. Sau 72 gid, quan sat va cay truyén khuan ty ndm Fusarium
oxysporum sang mdi trudng PDA trong 6ng nghiém, ¢ nhiét d6 5°C cho cac thi

nghiém tiép theo.
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Bao tir nam Trichoderma spp. (20x) Soi nam Trichoderma spp. (20x)

\

Bao tir nAm F. oxysporum (20x)

Soi nam R. solani (40x) Nam R. solani trén méi truong PDA
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Hinh 3.1. Pic diém hinh thdi (soi nAm & bao tir) ciia mdt s6 dong nam
Trichoderma spp. phén lap tir dit va nAm R. solani, F. oxysporum phén

1ap tir miu bénh.
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3.2.2. Panh gia tinh d6i khang cia nidm Trichoderma spp. ddi véi niam
Rhizoctonia solani va Fusarium oxysporum trén moi trueong PDA

3.2.2.1. Panh gia tinh d6i khing ciia nam Trichoderma spp. d6i véi nim
Rhizoctonia solani (phan lap trén cay lua bénh)

10 dong nam Trichoderma spp., HG01, HG02, HG04, HG06, HG07, HGO8,
HG09, HG10, AG02, AG03 duoc danh gia tinh d6i khang d6i v6i sy phat trién cia
nam Rhizoctonia solani gy hai trén cay laa trén moi trudng dinh dudng PDA, trong
diéu kién phong thi nghiém.

Khuan ty nam Trichoderma spp. va R. solani (duong kinh lcm) duoc cay
trén moi truong PDA trong dia petri & hai vi tri d6i dién, trong d6 khoang cach gitta
2 dong ndm tric nghiém 1a Scm va vi tri cay khuén ty tinh canh dia petri 13 2,5cm.
Thi nghiém duoc b tri hoan toan ngau nhién véi 10 nghiém thic va 3 lan 1ap lai.

+¢ Chi tiéu theo d6i

Ghi nhan dudng kinh khuan ty ndm R. solani ¢ cac thoi diém 24, 48, 72, 96
gio sau khi cay.
3.2.2.2. Panh gia tinh d6i khiang ciia nam Trichoderma spp. d6i véi nim
Rhizoctonia solani (phan 1ap trén ciy bip bénh)

10 dong nam Trichoderma spp., HG01, HG02, HG03, HG04, HGO5, AGO1,
AG02, AG03, AG04, AGO5 dugc danh gia tinh dbi khang ddi voi su phat trién cia
nam Rhizoctonia solani gay hai trén cdy bip trén méi truong dinh dudng PDA,
trong diéu kién phong thi nghiém.

Khuan ty ndm Trichoderma spp. va R. solani (duong kinh lem) duoc ciy
trén méi truong PDA trong dia petri & hai vi tri d6i dién, trong d6 khoang cach gitra
2 dong nam tric nghiém la Scm va vi tri céy khuén ty tinh canh dia petri 1a 2,5cm.
Thi nghiém duoc bd tri hoan toan ng'flu nhién voi 10 nghi€ém thuce va 3 lan 1ap lai.

¢ Chi tiéu theo d6i
Ghi nhan dudng kinh khuan ty ndm R. solani & cac thoi diém 24, 48, 72, 96

gi0 sau khi cay.
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3.2.2.3. Panh gia tinh d6i khing ciia nam Trichoderma spp. d6i véi nim
Fusarium oxysporum (phén lap trén ciy bap bénh)

10 dong nam Trichoderma spp., HG01, HG02, HG03, HG04, HG06, HGO9,
AGO01, AG05, AG06, AG07 dugc danh gia tinh di khang ddi véi su phat trién cua
nam Rhizoctonia solani gay hai trén cdy bap trén méi truong dinh dudng PDA,
trong diéu kién phong thi nghiém.

Khuan ty ndm Trichoderma spp. va F. oxysporum (dudng kinh lcm) duoc
ciy trén moi truong PDA trong dia petri ¢ hai vi tri d6i dién, trong d6 khoang cach
giita 2 dong nam tric nghiém 13 Scm va vi tri cay khuan ty tinh canh dia petri 1a 2,5
cm. Thi nghiém duoc bd tri hoan toan ngiu nhién véi 10 nghiém thic va 3 1an lap
lai.

+¢ Chi tiéu theo doi

Ghi nhan dudng kinh khuan ty nAm F. oxysporum & céc thoi diém 24, 48, 72,
96 gio sau khi cay.

3.2.3. Panh gia hiéu qua phong trir ciia nAm Trichoderma spp. d6i véi nim
Rhizoctonia solani giy hai trén ciy lia, bap va Fusarium oxysporum gdy bénh
thdi than ciy bip con trong diéu kién nha lwéi

3.2.3.1. Panh gia hiéu qua phong trir cia nim Trichoderma spp. d6i véi nam
Rhizoctonia solani gdy bénh trén ciy lia trong diéu kién nha luéi

Niam dong nam Trichoderma spp. (AG01, HG02, HG04, HG06, HG09) c¢6
kha niang d6i khang cao dbi v6i nam Trichoderma spp. trén moi trudng dinh dudng
PDA, trong diéu kién phong thi nghiém dugc ap dung phong trir bénh dom van trén
cay laa (Rhizoctonia solani) trong diéu kién nha lu6i. Thi nghiém duoc bd tri hoan
toan ngau nhién voéi 6 nghiém thic va 3 lan 1ap lai.

< Phwong phap tién hanh

Cho dit vao khay (1 kg/khay), dap nho, tron déu véi ndm Trichoderma spp.
d3 duoc nhan sinh khoi trén mdi truong cam - mat cua (10 g/khay), cung cip 4m do
cho nidm phat trién, sau 24 gid quan sat thdy nam Trichoderma spp. phat trién trén
bé mat khay, tién hanh gieo hat, hat Ita gidng duoc gieo thanh hang trén khay (60
hat/khay). Sau khi gieo 4 ngay, tién hanh ching nam R. solani (phén lap trén cdy lta

bénh) da dugc nhan sinh khdi trén moi truong cat - bép, vi tri ching bénh 0,5cm tur
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phan gbc ma va 0,5cm tir mit dat, cung cap am do thuong xuyén cho nim bénh phat
trién, quan sat mac do gay hai trén cAy ma tai thoi diém 2, 4 va 6 ngdy sau chung.
+¢* Chi tiéu theo doi
Ghi nhan ti 1¢ cay bénh, ti 1¢ cay chét va chiéu dai vét bénh phat trién trén
cdy lua tai thoi diém 2, 4 va 6 ngay sau khi chiing bénh.
3.2.3.2. Panh gia hiéu qua phong trir ciia nam Trichoderma spp. ddi véi nim
Rhizoctonia solani gy bénh trén ciy bép trong diéu kién nha luéi
Niam dong nam Trichoderma spp. (AG01, AG05, HGO1, HG02, HG03) ¢6
kha niang d6i khang cao dbi v6i nam Trichoderma spp. trén moi trudng dinh dudng
PDA, trong diéu kién phong thi nghiém dugc ap dung phong trir bénh chét héo cay
bap con (Rhizoctonia solani) trong diéu kién nha luéi. Thi nghiém duoc b tri hoan
toan ngau nhién voi 6 nghiém thirc va 3 1an lip lai.
% Phwong phap tién hanh
Cho dat vao khay (1 kg/khay), dap nho, tron déu v6i ndm Trichoderma spp.
d3a duoc nhan sinh khoi trén moi truong cam - mat cua (10 g/khay), cung cap am do
cho nidm phat trién, sau 24 gid quan sat thdy ndm Trichoderma spp. phat trién trén
bé mat khay, tién hanh gieo hat, hat bap giéng dugc gieo thanh hang trén khay (40
hat/khay). Sau khi gieo 4 ngay, tién hanh chung nim R. solani (phan 1ap trén cay
bap bénh) di dugc nhan sinh khdi trén méi trudong cat - bap, vi tri ching bénh
0,5cm tir phan gdc ma va 0,5cm tir mat dat, cung cap am do thuong xuyén cho nam
bénh phat trién, quan sat mac do gy hai trén cay bap con tai thoi diém 2, 4 va 6
ngay sau chung.
+¢ Chi tiéu theo do6i
Ghi nhan ti 1& cAy bénh, ti 1& cAy chét trén cAy bap con tai thoi diém 2, 4 va 6
ngay sau khi chung bénh.
3.2.4. Phuwong phap phan tich s6 li¢u
Céc s6 liéu thu thap duoc phan tich thong ké trén phadn mém SAS (Statistical
Analysis Software). Tinh Analysis of variance ( ANOVA) va st dung phép thua

Ducan dé kiém dinh murc d6 c¢6 ¥ nghia cta cac trung binh nghiém thic.
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PHAN 4: KET QUA VA THAO LUAN

4.1. Két qua phan 1ap nAm Trichoderma spp.

Két qua phan 1ap 40 miu dat thu thap ¢ cac dia phuong, huyén Chau Thanh
A, huyén Long M¥ thu¢c tinh Hau Giang va huyén Chg Méi tinh An Giang trén
moi trudng TSM (Bang 4.1) cho thay, c6 téng cong 17 dong Trichoderma spp. khac
nhau dugc phan lap trén moi truong dinh dudng, HGO1, HG02, HGO03, HG04,
HGO05, HG06, HGO7, HGO08, HG09, HG10, AGO01, AG02, AGO03, AG04, AGO5,
AG06, AGO7, cac dong Trichoderma spp. sau khi duoc phan 1ap sé tric nghiém tinh
d6i khang d6i v6i ndm R. solani va nAim Fusarium oxysporum gy bénh trén lta va

bap trong diéu kién phong thi nghiém.

Bing 4.1. Mot s6 dong nam Trichoderma spp. phéan lap tir mAu dat thu thap tai
hai tinh An Giang va Hau Giang, nam 2006

Stt Trichoderma spp. phan 1ap tai HG Trichoderma spp. phan lap tai AG

Chau Thanh A Long M¥ Cho Méi
1 HGO1 HGO06 AGO01
2 HGO02 HGO7 AGO02
3 HGO3 HGO08 AGO03
4 HGO04 HGO09 AGO04
5 HGO05 HG10 AGO05
6 -- -- AGO06
7 -- -- AGO07

Ghi chu: (HG) Hdu Giang, (AG) An Giang
4.2. Tric nghiém kha niing d6i khang trong phong thi nghiém
4.2.1. Tric nghiém tinh d6i khang ciia nam Trichoderma spp. déi véi nam
R. solani (L01) trén méi trweong dinh duwéng PDA

Tinh d6i khiang ctia mot sé dong Trichoderma spp. (HGO1, HG02, HG04,
HG06, HG07, HG08, HG09, HG10, AGO1 & AG02) di v6i nim R. solani duogc
danh gia trén moi truong dinh dudng PDA, qua d6 mét sé dong Trichoderma spp.
c6 hiéu qua rc ché cao ddi v6i su phat trién ciia nAm R. solani s& dugc ap dung

phong tri bénh ddm van gy hai trén cay lta (R. solani ) trong diéu kién nha luéi.
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[A] [B]

[C] [D]

Hinh 4.1. Mt s6 dong nim Trichoderma spp. phén lp tir miu dit thu thip tai
hai tinh An Giang va Hau Giang; [A] dong s6 1 — 4; [B] dong s6 5 — 8
[C] dong s6 9 — 12; [D] dong s6 13 — 16.
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Két qua ghi nhan (Bang 4.2 va Hinh 4.2) cho thay, cac dong Trichoderma
spp. trac nghiém déu co tinh dbi khang tét d6i véi nam R. solani ¢ thoi diém 24 gio
sau khi ching trén méi truong dinh dudng PDA, ban kinh R. solani ¢ cac nghiém
thirc ¢6 chung Trichoderma spp. thap hon va khac biét c6 ¥ nghia vé mit théng ké
so v6i ban kinh R. solani ¢ nghiém thtc d6i ching. Gitta cac dong Trichoderma
spp. tric nghiém, dong HG02 va HGO04 c6 hiéu qua wc ché cao véi ban kinh
Rhizoctonia solani ghi nhan (1,26 va 1,30cm), ké dén 1a dong AGO1, HG06 va
HGO09 véi ban kinh Rhizoctonia solani ghi nhan (2,21; 2,63 va 2,36¢cm) khac biét ¢o
¥ nghia so voi ban kinh R. solani & nghiém thirc dbi ching 2,83cm. Két qua ghi
nhan tuong ty ¢ thoi diém 48, 72 gid va 96 gio sau khi tric nghiém. Tuy nhién néu
tiép tuc quan sat o thoi diém sau 96 gid, ban kinh ndm R. solani khong gia ting
thém & cac nghiém thirc c¢6 Trichoderma spp., trén mot s6 nghiém thirc quan sat
thay nam Trichoderma spp. phét trién trum 1én bé mit soi nAm R. solani trén moi
truong dinh dudng PDA, khi quan sat dudi kinh hién vi mot sé khuan ty ctia nAm

Trichoderma spp. quan xung quanh soi ndm R. solani.

Bang 4.2. Tric nghiém tinh d6i khang ciia nam Trichoderma spp. d6i véi naim

R. solani (LO1) trén méi trwong dinh dwéng PDA

o , Ban kinh khuan ty nam R. solani (cm)

Nghi¢m Thire 24 gio 48 gio 72 giv 96 giv
HGO1 2,16b 2,30b 2,36b 2,36b
HGO02 1,26¢ 1,63c 1,70c 1,70c
HGO4 1,30c 1,43c 1,46¢c 1,46¢c
HGO06 2,36ab 2,50b 2,53b 2,53b
HGO07 2,33ab 2,53b 2,59b 2,58b
HGO08 2,46ab 2,46 2,60b 2,40b
HGO09 2,63ab 2,63b 2,63b 2,63b
HG10 2,13b 2,33b 2,38b 2,38b
AGO1 2,21ab 2,26 2,33b 2,33b
AG02 2,20ab 2,41b 2,46 2,46

Po6i Chimg 2,83a 4,10a 4,20a 4,20a
CV% 15,82 11,57 11,61 12,14

Ghi chii 1 -Céc ky tw giong nhau theo sau cdc chit s6 trong cing mét cét thi khong
khac biét vé y nghia ¢ mirc 5%.

-R. solani (L0O1): Phdn ldp tu cdy lua bénh.
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4.2.2. Tric nghiém tinh d6i khang ciia nam Trichoderma spp. déi véi nam
R. solani (B01) trén moi trweong dinh dwong PDA

Két qua danh gia tinh dbi khang cua mudi dong ndm Trichoderma spp.
(HGO1, HG02, HG03, HG04, HG05, AG01, AG02, AG03, AG04 va AGO05) dbi voi
nam R. solani (B01) gay bénh trén cdy bap, trén moi truong dinh dudng PDA
(Bang 4.3 va Hinh 4.3) cho thiy, cic dong Trichoderma spp. tric nghiém déu c6
tinh d6i khang tot dbi v6i nAm R. solani (BO1) ¢ thdi diém 24 gio sau khi chung
trén moi truong dinh dudng PDA, ban kinh R. solani ¢ cac nghiém thirc c6 chung
Trichoderma spp. thap hon va khac biét c6 y nghia vé mit théng ké so véi ban kinh
R. solani & nghiém thic dbi chimg. Giita cac dong Trichoderma spp. trac nghiém,
dong AGO1 va HGO02 c6 hiéu qua trc ché cao ddi voi ban kinh Rhizoctonia solani
ghi nhéan (1,57 va 1,77cm), ké dén 1a dong HGO1, HGO3 va AGO5 vé6i ban kinh
Rhizoctonia solani ghi nhan (2,1; 2,03 va 2,23cm) khéc biét cé y nghia so voi
ban kinh R. solani ¢ nghiém thirc d6i chimg 2,73cm. Két qua ghi nhan twong tu ¢

thoi diém 48, 72 gid va 96 gio sau khi chiing.

Bang 4.3. Tric nghiém tinh ddi khang ciia nam Trichoderma spp. d6i voi

nam R. solani (BO1) trén méi trudng dinh dudmg PDA

o , Ban kinh khuan ty nam R. solani (cm)

Nghi¢m Thire 24 gio 48 gio 72 giv 96 giv
HGO1 2,1b 2,2 bc 2,23 bcd 2,27 cde
HGO02 1,77 cd 1,83d 1,87 e 19f
HGO03 2,03 bc 2,1c 2,13d 2,17 e
HGO04 2,13b 2,23 bc 2,3 bcd 2,33 bcde
HGO05 2,33b 2,43 b 247D 2,5Db
AGO01 1,57d 1,63d 1,67 e 1,73 ¢
AGO02 2,17b 2,3 bc 2,33 bcd 2,37 bcd
AGO03 2,07 bc 2,13 ¢ 2,2cd 2,23 de
AG04 2,27 b 2,33 bc 2,37 bcd 2,4 bed
AGO05 2,23 b 2,32 bc 2,4 bc 2,43 bc

Po6i Chimg 2,73 a 387a 4,47 a 45 a
CV% 8,06 6,46 5,12 3,78
Ghi chii: - Cdc ky tw giong nhau theo sau cdc chit s6 trong ciing mot cét khong

khac biét co y nghia o mirc 5%.

- R. solani (B01): Phan Idp tir cdy bdp bénh.
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Ban kinh khuan ty (cm)
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Hinh 4.2. Sy dbi khang cia nam Trichoderma spp. ddi véi nim Rhizoctonia

solani (L01) trén méi trweong dinh duéng PDA sau 96 gio.
Ban kinh khuan ty
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Hinh 4.3. Sy dbi khang ciia nam Trichoderma spp. ddi véi nim Rhizoctonia

solani (B01) trén méi trweong dinh duéng PDA sau 96 gio.
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Soi nam Trichoderma sp. quin quanh s¢i nim R. solani (40x)

Hinh 4.4. Sy d6i khang ciia ni‘irp Trichoderma spp. ddi véi nAm R. solani phan
l1ap trén ciy lua va bap. R. solani (L01) phan lap trén lua, R. solani
(B01) phan lap trén bap.
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4.2.3 Tric nghiém tinh d6i khang cia nam Trichoderma spp. d6i véi nam
F. oxysporum (ly trich trén bip) trén mdi treong PDA

Két qua danh gia tinh dbi khang cua mudi dong nidm Trichoderma spp.
(HGO1, HG02, HG03, HG04, HG06, HG09, AG01, AG05, AG06 va AG07) dbi voi
nam Fusarium oxysporum giy bénh théi than cdy bap con trén méi trudng dinh
dudng PDA (Bang 4.4 va Hinh 4.5) cho thdy, cac dong Trichoderma spp. tric
nghiém déu c6 tinh ddi khang tot ddi voi nAm Fusarium oxysporum ¢ thoi diém 24
gid sau khi trac nghiém, ban kinh khudn ty ndAm Fusarium oxysporum & cac nghiém
thirc ¢6 Trichoderma spp. thip hon va khac biét c6 ¥ nghia vé mat thong ké so véi
ban kinh Fusarium oxysporum ¢ nghiém thtc d6i chung 1,53cm. Giita cac dong
Trichoderma spp. trac nghiém, dong HGO1 va AGO5 c6 hiéu qua tc ché cao véi
ban kinh Fusarium oxysporum ghi nhan (1,15 va 1,17cm), ké dén 1a dong HGO3,
HGO04, HGO06 véi ban kinh Fusarium oxysporum ghi nhan (1,3; 1,35 va 1,33cm)
khac biét c6 ¥ nghia so véi ban kinh Fusarium oxysporum & nghiém thic d6i ching
(1,53cm). Két qua ghi nhan tuong ty ¢ thoi diém 48, 72 gid va 96 gid sau khi trac

nghiém.

Bang 4.4. Tric nghiém tinh d6i khang ciia nAm Trichoderma spp. d6i véi nAm

F. oxysporum (phan lap trén cdy bip) trén méi trwong PDA

i , Ban kinh khuan ty nam F. oxysporum (cm)

Nghiém Thirc 24 gio 48 gio 72 gids 96 gios
HGO1 1,15d 1,25d 1,32 ¢ 1,33 ¢
HGO02 1,33 b 1,42 b 1,47 bed 1,48 bed
HGO03 1,30 bc 1,37 bcd 1,35b 1,40 cde
HGO04 1,35b 1,37 bed 1,53 b 1,43 bede
HGO06 1,33 b 1,50 b 1,52 b 1,45 bcde
HGO09 1,33 b 1,40 bc 1,53 b 1,55 b
AG01 1,37b 1,43b 1,52 b 1,53 be
AG05 1,17 cd 1,27 cd 1,33 ¢ 1,36 de
AGO06 1,40 ab 1,48 b 1,48 bc 1,50 bed
AGO07 1,32d 1,45 b 1,50 bc 1,52 bed

Poi Chimg 1,53 a 1,77 a 2,93 a 3,40 a
CV% 6,26 5,32 4,19 4,74

Ghi chii ;' Cdc ky tw giong nhau theo sau cdc chit sé trong cung mot ¢ét thi khong

khdc biét vé y nghia ¢ mirc 5%.
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Hinh 4.5, Sy ddi khang ciia ndm Trichoderma spp. doi véi nam Fusarium
oxysporum (phan 1ap trén cdy bap) trén méi trwong PDA sau 96
gio.
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Soi nam Trichoderma sp. quin quanh sgi nAm F. oxysporum

Hinh 4.6. Sy d6i khiang ciia nim Trichoderma spp. déi véi nam Fusarium
oxysporum (phéan lap trén cay bap).
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4.3. Két qua phong trir trong diéu ki¢n nha lwéi
4.3.1 Két qua phong trir cia nAm Trichoderma spp. d6i véi nam R. solani (L01)
Két qua ghi nhan (Bang 4.5 va Hinh 4.7) cho thiy, cac nghiém thirc 4p dung
Trichoderma spp. c6 hiéu qua phong trir cao, 1am giam ti 1& cay bénh c6 y nghia vé
miat théng ké so voi nghiém thuc dbi ching (58,33%), gitta cac nghiém thirc
Trichoderma spp. ap dung, nghiém thic HG0O2 va HG04 c6 hiéu qua phong trir tot
nhat voi ti 1é bénh trung binh (13,89 va 16,11%) tai thoi diém 2 ngay sau khi chung
bénh, ké dén 1a nghiém thic HG06 va AGO1 véi ti 1& bénh trung binh (27,22 va
29.44%), nghiém thirc ap dung HGO09 cho hiéu qua phong trir thap nhat (35%). Két

qua ghi nhan twong ty & thoi diém 4 va 6 ngay sau khi ching bénh.

Bang 4.5. Hiéu qua phong trir ciia nam Trichoderma spp. d6i véi ti 1¢ cay bénh
(%) do nam R. solani (L01) giy ra

. Ti 1€ cay bénh (%)
Nghiém Thurc

2 ngay 4 ngay 6 ngay
AGO01 29,44 bc 35,56 (36,45) bc 54,44 (47,56) b
HGO09 35D 47,22 (43,40) b 59,44 (50,45) b
HGO04 16,11 cd 21,67 (27,66) c 28,89 (32,45) c
HGO02 13,89 d 20,56 (26,88) c 25 (29,92) ¢
HGO06 27,22 bed 37,22 (37,39) b 47,78 (43,65) b
Poi Chimg 58,33 a 75 (60,07) a 100 (90) a
CV(%) 26,58 13,31 9,33

Ghi chii: - Cac ky tw giong nhau theo sau cdc chiv sé trong cing mét cét thi khéng
khdc biét vé y nghia ¢ mirc 5%.
- R. solani (LO1): Phan ldp tur cay lua bénh.

Két qua ghi nhan (Bang 4.6 va Hinh 4.8) cho thay, ap dung Trichoderma
spp. trong dat co kha ning 1am giam sy tdn cong gy hai ctia nAm Rhizoctonia
solani dbi véi cay con, gitta cac nghiém thac Trichoderma spp. 4p dung, nghiém
thire HGO2 va HGO04 cho ti 16 ciy chét thap nhit (1,67 va 2,22 %), khac biét c6 ¥
nghia so v&i nghiém thirc ddi chimg (10,56 %); ké dén 1a cac nghiém thic ap dung
Trichoderma spp. (HG09, AGO01 va HGO06) cho ti 1& cay chét (8,34; 6,11 va 8,89%).
Ghi nhan & thoi diém 4 va 6 ngay sau khi chung ndm Rhizoctonia solani cho két

qua tuong tu.
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Bang 4.6. Hi€u qua phong trir cia nam Trichoderma spp. @i véi ti 1 cAy chét
do nam R. solani (L01) giy ra

Nghiém Thirc ‘ Ti 1é cay c‘hét (%) ‘
2 ngay 4 ngay 6 ngay

AGO01 8,34 ab 39,11 (26,29) b 44,11 (28,41) b
HGO09 6,11 b 25,78 (19,32) bc 34,11 (24,01) bc
HGO04 1,67c 18 (14,89) c 25,22 (19,66) bc
HGO02 2,22 C 20,22 (16,69) c 24,11 (15,37) c
HGO06 8,89 a 28,56 (21,37) bc 36,89 (25,30) bc
Doi Ching 10,56 a 70,78 (38,35) a 92,44 (45,96) a
CV(%) 22,49 19,85 23,32

Ghi chu - Cac ky tu giéng nhau theo sau cdc chir so trong cing mot cot khong

khac biét vé y nghia ¢ murc 5%.
- R. solani (LO1): Phan lap tur cay lua bénh.

Két qua ghi nhan vé hiéu qua phong trir ciia nAm Trichoderma spp. dbi voi
chiéu dai vét bénh (Bang 4.7) cho thiy, ap dung Trichoderma spp. ngoai kha ning
lam gidm ti I¢ cay bénh, cay chét, con han ché muc do phat trién cia ndm bénh trén
than, cac nghiém thirc xir Iy Trichoderma spp. trong dat c6 chiéu dai vét bénh thap
hon c6 ¥ nghia so voi nghiém thirc ddi chung, trong d6 nghiém thuc ap dung
Trichoderma spp. (HG02 va HG04) c6 chiéu dai vét bénh trén than cAy thap nhat
(0,43 va 0,36cm) tai thoi diém 2 ngdy sau khi chung bénh, ké 1a nghiém thirc ap
dung Trichoderma spp. (HG06, HG09 va AGO1) véi chiéu dai vét bénh (1,04; 1,08
va 1,17 cm). Két qua ghi nhan ¢ thoi diém 4 va 6 ngdy sau khi ching bénh cho két
qua tuong tu.

Bang 4.7. Hi¢u qua phong trir ciia nAm Trichoderma spp. d6i véi chiéu dai vét
bénh trén cay lua do nam R. solani (L01) gay ra

Nghiém Thire ‘ Chiéu dai Vét‘bénh (cm) ‘
2 ngay 4 ngay 6 ngay
AGO01 1,17b 2,04 b 3,53 ab
HGO09 1,04 b 1,93 b 3,28 b
HG04 0,36 C 1,07 ¢ 1,6¢
HG02 043¢ 0,93 ¢ 1,57 ¢
HG06 1,08 b 2,07 b 3,07 b
Poi Chimg 2,5a 3,16 a 4,6 a
CV(%) 25,12 16,72 22,45

Ghi chii - Cdc ky tw giong nhau theo sau cdc chit sé trong ciing mot cot thi khong
khac biét vé y nghia ¢ mirc 5%.
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- R.solani (L01): Phan lap tw cay lua bénh.

Ti 1€ cay bénh (%)

70.00
60.00 /. ——AGO1
50.00 == HG09
40.00 / HGO4

30.00 HGO2
20.00 - —se=— HG06
10.00 +—m - — —8—D/c
0.00
2 ngay 4 ngay 6 ngay Thoi gian (ngay)

Hinh 4.7. Hiéu qua phong trir ciia nAm Trichoderma spp. ddi véi ti 1& cAy bénh do
nam R. solani (L01).

Ti 1é cay chét (%)
70.00
60.00 /' —— AGOL
50.00 /./ —8— HG09

40.00 / HGO04
30.00 HGO02
20.00 / < —— HG06
10.00 A - —8— DJ/c
0.00 -
2 ngay 4 ngay 6 ngay Thoi gian (ngay)

Hinh 4.8. Hiéu qua phong trir cia nAm Trichoderma spp. déi véi ti 1¢ cay chét do
nam R. solani (LO1).
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Hinh 4.9. Hiéu qua phong trir ciia nam Trichoderma spp. déi véi nAm R. solani

(L01) trong diéu kién nha lréi sau 6 ngay chiing bénh; [A] Nghi¢m
thivc HG06; [B] Nghiém thirc HG02; [C] Nghiém thirc HG04; [D]
Nghiém thitc AG01; [E] Nghiém thitc HG09; [F] Nghiém thirc ddi

ching.

4.3.2. Hiéu qua phong trir cia nAm Trichoderma spp. déi véi nAm R. solani
(B01)

Két qua ghi nhin hiéu qua phong trir ctia ndm Trichoderma spp. d6i v6i ndm
R. solani (BO1) trong diéu kién nha luéi (Bang 4.8 va Hinh 4.10) cho thiy, cdy bénh
xuat hién 2 ngay sau khi ching nim R. solani (BO1), nghiém thic 4p dung
Trichoderma spp. v6i mi s6 AGO1 va HGO2 cho ti 1¢ cay bénh thap nhat (21,88 va
20,83 %), khac biét c6 y nghia so véi nghiém thirc dbi ching (61,46 %); ké dén 1a
nghiém thirc ap dung Trichoderma spp. véi ma s6 HGO3 va AGO5 voi ti 18 bénh
trung binh (40,63%), nghiém thirc ap dung Trichoderma spp. cho ti I¢ bénh trung
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binh cao nhat (43,75%). Ghi nhan & thoi diém 4 va 6 ngay sau khi ching nim R.
solani (B01) cho két qua twong ty.

Két qua ghi nhin (Bang 4.9 va Hinh 4.11) cho thdy, cac nghiém thic ap
dung Trichoderma spp. lam giam ti 1& cdy chét c6 ¥ nghia vé mit théng ké so véi
nghiém thirc d6i ching, trong d6 nghiém thuc ap dung Trichoderma spp. (AGO1 va
HGO02) cho ti 1& cay chét thap nhat (11,61 va 13,05%), ké dén 1a nghiém thirc 4p
dung Trichoderma spp. (HG03 va AGO05) v ti 1& cdy chét trung binh (16,55 va
18,63%), nghiém thirc ap dung Trichoderma spp. HGO1 cho ti 18 ciy chét thap nhat
(21,40%). Két qua ghi nhan twong tir ¢ thoi diém 4 va 6 ngay sau khi ching nim R.
solani (B01).

Bang 4.8. Hiéu qua phong trir ciia nAm Trichoderma spp. ddi véi ti 1& ciy bip

bénh do nam R. solani (B01) gy ra

. Ti 1€ cay bénh (%)
Nghi¢m Thurc
2 ngay 4 ngay 6 ngay
AGO01 21,88 b 28,13 (31,88) c 38,54 (38,33) c
HGO3 40,63 ab 57,29 (49,28) b 68,75 (56,08) b
HGO02 20,83 b 26,04 (30,63) c 33,33 (35,25) ¢
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HGO1 43,75 ab 58,33 (50) b 65,63 (54,37) b

AGO05 40,63 ab 55,21 (48,16) b 63,54 (53,18) b
Do6i Chirng 61,46 a 82,29 (65,34) a 100 (90) a
CV(%) 36,69 17,94 11,18

Ghi chii: - Cdc ky tw giong nhau theo sau cdc chiv sé trong cing mét cot thi

khéng khdc biét vé y nghia & mirc 5%.
- R. solani (B01): Phdn Idp tir cdy bdp bénh.

Bang 4.9. Hi¢u qua phong trir ciia nAm Trichoderma spp. doi véi ti 1¢ cay bap

chét do nam R. solani (B01) gy ra

Ti 1é cay chét (%)
Nghi€ém Thtrc
2 ngay 4 ngay 6 ngay
AGO1 1161b 18,53 b 23,96
HGO3 16,55Db 25,34 ab 37,01 ab
HGO02 13,05Db 19,49b 24,66 C
HGO1 21,40 ab 29,86 ab 35,03 bc
AGO05 18,63 ab 25,03 ab 38,1ab
Doi Chimg 27,58 a 37,07 a 4741 a
CV(%) 28,14 27,56 18,66
Ghi chii: - Cac ky tw giong nhau theo sau cdc chiv sé trong cing mét cot thi

khong khdc biét vé y nghia & mirc 5%.
- R. solani (B01): Phdn Idp tir cdy bdp bénh.
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Hinh 4.10. Hiéu qué phong trir ciia nAm Trichoderma spp. d6i véi ti 1¢ cay bénh

do nam R. solani (BO1).

Ti 1é cay chét (%)

20.00

P

15.00

/

10.00

/

5.00 -

0.00

2 ngay

Hinh 4.11. Hiéu qua phong trir ciia nam Trichoderma spp. doi véi ti 1& cAy chét

do nim R. solani (B01).
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Hinh 4.12. Hiéu qua phong trir ciia nAm Trichoderma spp. ddi véi nim R.
solani (BO1) trong diéu kién nha lwéi sau 6 ngay chiing bénh; [A]
Nghiém thiue AGO1; [B] Nghiém thirc HG02; [C] Nghiém thirc
HGO03; [D] Nghiém thirc AGO5; [E] Nghiém thirc HGO1;  [F]
Nghiém thirc ddi chirng.

PHAN 5: KET LUAN VA PE NGHI

5.1. Két lun

1. Két qua phéan 1ap 40 mau dat thu thap tai hai tinh Hau Giang va An Giang thu
duoc 17 dong nadm Trichoderma spp.; HGO1, HG02, HG03, HG04, HGO5,
HG06, HGO07, HG08, HG09, HG10, AGO01, AG02, AGO03, AG04, AGO5,
AGO06, AGO7.

2. Trong diéu kién phong thi nghiém:

e Nam Trichoderma spp. (HG02, HG04 HG06, HG09 va AGO1) c6 kha
nang di khang tot d6i v6i sy phat trién ciia nam R. solani (LO1) trén
moi truong dinh dudng PDA.

e Nam Trichoderma spp. (HG02, AGO1 HGO1, HG03 va AG05) c6 kha
ning trc ché t6t ddi véi sy phat trién ciia nAm R. solani (BO1) trén méi
truong dinh dudng PDA.

e Nam Trichoderma spp. (HGO1, AG05, HG03, HG04 va HGO06) co
hiéu qua d6i khang cao d6i voi su phat trién cua nim Fusarium

oxysporum (gay bénh thdi than cay bip con) trén méi trudng PDA.
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3. Trong diéu kién nha luéi, 4p dung Trichoderma spp. (HG02 va HG04), liéu
luong (10 g/kg dat) co kha ning phong trir tot bénh dém van trén ciy laa
(R. solani); twong tu ap dung Trichoderma spp. (AGO1 va HGO02), liéu
luong (10 g/kg dét) c6 kha ning phong trir tot bénh chét cay con trén bap
(R. solani).

5.2. P& nghi

1. Tiép tuc phan 1ap thém mot s6 dong Trichoderma spp. nham tim ra nhiing
dong c6 tinh d6i khang manh ddi voi hai loai nam Rhizoctonia solani va
Fusarium oxysporum.

2. Tiép tuc nghién ctru hiéu qua phong trir cia nam Trichoderma spp. d6i véi
nam F. oxysporum giy hai trén cay bap trong diéu kién nha ludi va ngoai
dong rudng.

3. Tiép tuc trién khai 4p dung ndm Trichoderma spp. trong phong trir bénh do

nam R. solani gdy hai trén 1aa va bip & diéu kién ngoai dong.
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PHU LUC 1

1. Méi trwong Potato Dextrose Agar (PDA)

e Khoai tay 2009

e Duong (Dextrose) 209

e Agar 159

e Streptomycine sulfat 1 mg

e Nudc cat 1000 ml
2. Méi trwong Trichoderma selective medium (TSM - Elad va Chet, 1983)

e MgSO,.7H,0 029

e K,HPO, 099¢g

e KCI 0,159

e NH;NO; 1g

e Glucose 30

e Chloramphenicol 0,25¢

e PCNB 0,29

¢ Rose bengal 0,159

e Captan 0,02 ¢

e Agar 209

e Nubc cat 1000 ml

3. Méi trwong nhén sinh khdi nam Trichoderma spp. (Rice straw)

Méi trudng nhan sinh khéi nAm Trichoderma spp. dugc lam nham muc dich
ding cho thi nghiém ngoai nha ludi, tric nghiém tinh d6i khang ctia nim
Trichoderma spp. d6i voi ndm R. solani va F. oxysporum.

Moi truong dwge lam nhu sau:

e Tron cam vé&i mac cua ty 18 3:1, cho 2% glucose vao, 1am am vira du
(khong qua 4m ma ciing khong qua kho), tron dao déu. Cho phan hdn hop
vira tron vao cac boc nylon chiu nhiét (bé vao khoang 1/3 boc), lam miéng

boc bang 6ng nhya PVC va bong gon khong tham nuée, cot that chit véi
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gidy khong tham nuée. Pem hap khir tring bang Autoclave ¢ nhiét d6 121°C
trong 1h, dé ngudi va 13p lai 1an nira viéc hap khir tring vao ngay hom sau.

e Ciy 10 dong ndm Trichoderma spp. c6 tinh d6i khang manh nhéit trong
phong thi nghiém vao cac boc nylon trong diéu kién vo tring, mdi dong ciy

lam 3 boc.

4. Mdi trwong nhén sinh khéi nAm R. solani va F. oxysporum (Corn sand meal)
Tuong ty mdi trudng nhan sinh khdi nAm Trichoderma spp. ciing nham muc
dich st dung cho thi nghiém ngoai nha ludi, trac nghiém hiéu qua phong trir tinh
d6i khang cuia nam Trichoderma spp. d6i vai nam Rhizoctonia solani.
Moi truong duge lam nhu sau:

e Nau bép trén bép trong thoi gian 3h (Iam mém hat bap), tron bap da nu vai
cat xay ty 1& 2:1, cho 2% duong glucose vao, lam am vira du, dao déu hdn
hop. Cho phén hon hop bép cat vao boc nylon chiu nhi¢t va lam miéng boc
gidng nhu di 1am ¢ mdi trudng nudi cay nam Trichoderma spp. Pem hap
khir tring bang Autoclave & 121°C trong 1h va l3p lai trong ngay hom sau.

e Ciy nam Rhizoctonia solani di phan 1ap vao cac boc nylon.

e Cay nam F. oxysporum da phan 1ap va dinh danh dugc vao cac boc nylon.
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PHU LUC 2: BANG ANOVA

Bang 1. Kha niing dbi khang cia Trichoderma spp. déi véi nim R. solani (L01)

trén moi trwomg PDA sau 24 gio

. T6ng binh Trung binh
Nguon DF F
phuong binh phuong

Nghiém thirc 10 7,15 0,71 6,04
Sai s6 22 2,60 0,11
Téng cong 32 9,76

Bang 2. Kha ning ddi khang cia Trichoderma spp. d6i véi nAm R. solani
(LO01) trén méi treong PDA sau 48 gio

. Tong binh Trung binh
Nguon DF F

phuong binh phuong

Nghiém thtc 10 13,58 1,35 17,19
Sai sO 22 1,73 0,07
Téng cong 32 15,31

Bang 3. Kha niing d6i khang ciia Trichoderma spp. d6i véi nam R. solani

(LO01) trén méi truwong PDA sau 72 gio

. To6ng binh Trung binh
Nguon DF F

phuong binh phuong

Nghiém thirc 10 14,07 1,40 16,48
Sai sb 22 1,83 0,08
Tong cong 32 15,90
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Bang 4. Kha ning d6i khang ciia Trichoderma spp. d6i véi nam R. solani (L01)

trén moi trwomg PDA sau 96 gio

Tong binh Trung binh

Neudn oF phuong binh phuong i
Nghiém thirc 10 14,03 1,40 15,72
Sai s6 22 1,96 0,08
Tong cong 32 15,99

Bang 5. Kha ning d6i khang ciia Trichoderma spp. ddi véi nim R. solani (B01)

trén moi trweong PDA sau 24 gio

Tong binh Trung binh

Nguédn DF F
phuong binh phuong
Nghiém thtrc 10 2,70 0,27 9,18
Sai $0 22 0,65 0,03
Tong cong 32 3,35

Bang 6. Kha ning d6i khang ciia Trichoderma spp. d6i véi nam R. solani (B01)

trén moi trweong PDA sau 48 gio

Tong binh Trung binh

Nguén DF F
phuong binh phuong
Nghiém thtc 10 9,65 0,97 43,48
Sai sb 22 0,49 0,02

Téng cong 32 10,14
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Bang 7. Kha niing ddi khang cia Trichoderma spp. déi véi nim R. solani (B01)

trén moi trwomg PDA sau 72 gio

A Tong binh Trung binh
Nguon DF phuong binh phuong F
Nghiém thtrc 10 15,76 1,58 103,99
22 0,33 0,02
32 16,09

Bang 8. Kha niing d6i khang ciia Trichoderma spp. ddi véi nim R. solani (B01)

trén moi trweong PDA sau 96 gio

Tong binh Trung binh

Nguédn DF F
phuong binh phuong

Nghiém thtrc 10 15,61 1,56 184
Sai sb 22 0,19 0,01
Téng cong 32 15,80

Bang 9. Kha niing ddi khang cia Trichoderma spp. ddi véi nam F. oxysporum

(giy bénh thoi than ciy bip con) trén méi trueong PDA sau 24 gio

A Tong binh Trung binh
Nguon DF phuong binh phuong F
Nghiém thirc 10 0,32 0,03 4,7
Sai s6 22 0,15 0,01

Tong cong 32 0,48
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Bang 10. Kha niing dbi khang ciia Trichoderma spp. d6i véi ndm F. oxysporum

(giy bénh thoi than cy bip con) trén mdi treong PDA sau 48 gio

A Tong binh Trung binh
Nguon DF phuong binh phuong F
Nghiém thirc 10 0,57 0,06 9,88
Sai $0 22 0,13 0,01
Téng cong 32 0,70

Bang 11. Kha niing d6i khang ciia Trichoderma spp. ddi véi nAm F. oxysporum

(giy bénh thoi than ciy bip con) trén méi trwdomg PDA sau 72 gio

T6ng binh Trung binh

Ngubdn DF F
phuong binh phuong
Nghi¢m thuc 10 6,34 0,63 146,78
Sai $6 22 0,1 0
Tong cong 32 6,43

Bang 12. Kha niing d6i khang ciia Trichoderma spp. d6i véi nam F. oxysporum

(giy bénh thoi than ciy bip con) trén moi trwomg PDA sau 96 gio

Tong binh Trung binh

Ngudn DF F
phuong binh phuong
Nghiém thirc 10 10,46 1,05 174,86
Sai s6 22 0,13 0,01
Téng cong 32 10,59




Bang 13. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(LO01) ngoai nha lwéi sau 2 ngay quan sat ti 1€ cay bénh
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. Tong binh Trung binh
Nguodn DF F
phuong binh phuong

Nghiém thirc 5 1539,71 307,94 11,71
Sai s6 12 315,68 26,31
Téng cong 17 1855,39

Bang 14. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(L01) ngoai nha lwéi sau 4 ngay quan sat ti 1€ cay bénh

Tong binh Trung binh

Ngubdn DF F
phuong binh phuong
Nghiém thirc 5 2241,73 448,35 16,94
Sai s6 12 317,54 26,46
Tong cong 17 2559,27

Bang 15. Kha niing phong trir ciia Trichoderma spp. d6i véi nAm R. solani

(LO01) ngoai nha ludi sau 6 ngay quan sat ti 1€ cay bénh

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong

Nghiém thirc 5 7055 1411 67,51
Sai s6 12 250,80 20,90
Téng cong 17 7305,80




Biang 16. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(LO01) ngoai nha lwéi sau 2 ngay quan sat ti 1¢ cay chét
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Tong binh Trung binh

Nguén DF F
phuong binh phuong
Nghiém thirc 5 349,30 69,86 28,60
Sai 56 12 29,31 2,44
Téng cong 17 378,61

Bang 17. Kha niing phong trir ciia Trichoderma spp. d6i véi nim R. solani

(L01) ngoai nha lwéi sau 4 ngay quan sat ti 1¢ cay chét

T6ng binh Trung binh

Ngubdn DF F
phuong binh phuong
Nghi¢m thurc 5 2408,08 481,62 10,09
Sai $6 12 572,50 47,71
Tong cong 17 2980,58

Bang 18. Kha niing phong trir ciia Trichoderma spp. d6i véi nAm R. solani

(L01) ngoai nha lwéi sau 6 ngay quan sat i 1¢ cy chét

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong

Nghiém thirc 5 4273,36 854,67 12,17
Sai s6 12 842,73 70,23
Téng cong 17 5116,09




Bang 19. Kha ning phong trir ciia Trichoderma spp. ddi véi nam R. solani

(LO01) ngoai nha lwéi sau 2 ngiy quan sat ti 1¢ vét bénh
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Tong binh Trung binh

Nguén DF F
phuong binh phuong
Nghiém thtrc 5 8,88 1,78 23,40
Sai 50 12 0,91 0,08
Téng cong 17 9,79

Bang 20. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(L01) ngoai nha lwéi sau 4 ngay quan sat ti 1¢ vét bénh

Tong binh Trung binh

Ngubdn DF F
phuong binh phuong
Nghi¢m thurc 5 9,80 1,96 20,12
Sai $6 12 1,17 0,1
Tong cong 17 10,97

Bang 21. Kha niing phong trir ciia Trichoderma spp. d6i véi nAm R. solani

(L01) ngoai nha lwéi sau 6 ngay quan sat ti 1¢ vét bénh

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong

Nghiém thirc 5 20,75 4,15 9,25
Sai s6 12 523 0,44
Téng cong 17 25,98




Bang 22. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(B01) ngoai nha lwéi sau 2 ngay quan sat ti 1€ cay bénh

Tong binh Trung binh

Nguon °F phuong binh phuong "
Nghiém thtrc 5 3454,74 690,95 3,52
Sai s6 12 2356,65 196,39
Téng cong 17 5811,39

Bang 23. Kha niing phong trir ciia Trichoderma spp. d6i véi nam R. solani

(B01) ngoai nha lwdi sau 4 ngay quan sat ti 1€ cay bénh

Tong binh Trung binh

Nguon °F phuong binh phuong "
Nghi¢m thurc 5 2523,05 504,61 7,45
Sai $6 12 812,84 67,74
Tong cong 17 3335,89

Bang 24. Kha niing phong trir ciia Trichoderma spp. d6i véi nAm R. solani

(B01) ngoai nha ludi sau 6 ngay quan sat ti 1€ cay bénh

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong

Nghiém thirc 5 5689,71 1137,94 30,60
Sai sb 12 446,21 37,18
Téng cong 17 6135,91




Bang 25. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(B01) ngoai nha lwéi sau 2 ngay quan sat ti 1¢ cay chét

65

. Tong binh Trung binh
Ngudn DF F
phuong binh phuong
Nghiém thurc 5 512,87 102,57 3,94
Sai $0 12 312,61 26,05
Téng cong 17 825,48

Bang 26. Kha niing phong trir ciia Trichoderma spp. ddi véi nam R. solani

(B01) ngoai nha lwéi sau 4 ngay quan sat ti 1¢ cay chét

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong
Nghiém thirc 5 710,59 142,12 2,79
Sai $6 12 610,58 50,88
Tong cong 17 1321,17

Bang 27. Kha ning phong trir ciia Trichoderma déi véi nam R. solani (B01)

ngoai nha hréi sau 6 ngay quan sat ti 1¢ ciy chét

. Tong binh Trung binh
Nguoén DF F
phuong binh phuong
Nghiém thtrc 5 1182,45 236,49 5,75
Sai $0 12 493,53 41,13
Téng cong 17 1675,98






