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Tém tit. Bénh héo rii goc moc den do ndm Aspergillus niger Van Tieghem anh huong 16n dén san xuét lac.
S ton tai 1au dai ctia ndm bénh trong dat c6 thé€ lam giam hiéu qua cta thudc hod hoc diét ndm. Viéc sk
dung vi sinh vat d6i khang c6 thé khong ché duwoc ndm bénh A. niger. Chuing nam HL6 dugc ching t6i phan
14p tix dat quanh vung ré cay lac trong tai huyén Hai Lang, tinh Quang Tri, ¢6 kha néng tic ché'su phat trién
ctia ndm bénh A. niger, v6i hiéu suat déi khang dat 77,41% trong diéu kién in vitro. Két qua dinh danh phan
tte dya trén so sanh trinh tw nucleotide ving ITS1-4 chi ra chiing ndm HL6 thudc loai Trichoderma asperellum.
Két qua thit nghiém da cho thay ching T. asperellum HL6 khong anh huong dén ti 1é ndy mam ctia hat lac.
Trong thit nghiém ¢ di€u kién nha lwdi, viéc b6 sung nam T. asperellum HL6 da lam giam manh ti 1é cay lac
bi bénh héo ri1 goc mdc den, hiéu lyc phong trit bénh dat duoc 99,55%. Két qua nghién ctu nay la tién dé
cho nghién cttu tht nghiém trén doéng rudng d€ danh gia hiéu qua phong chong bénh héo rii géc méc den

ctia chting ndm T. asperellum HL6 nham tién téi san xuét ché phdm sinh hoc phong trit ndm bénh A. niger.
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Abstract. Collar rot disease, caused by the fungus Aspergillus niger Van Tieghem, significantly impacts
peanut production. The long-term survival of fungal pathogens in soil can decrease the effectiveness of
chemical fungicides. The use of antagonistic microorganisms can help control the fungal pathogen A. niger.
A fungus strain HL6 which has been isoolated from the soil around the root zone of peanut plants grown in
Hai Lang district, Quang Tri province, exhibited the inhibitory against A. niger of 77.41% efficiency under in
vitro conditions. Molecular identification revealed that the strain HL6 belonged to the Trichoderma asperellum
species based on nucleotide sequence comparison of the ITS1-4 region. The test results showed that the T.
asperellum HL6 did not affect the germination rate of the peanut seeds. In net-house experiments, the
addition of T. asperellum HL6 significantly reduced the occurrence of collar rot disease in peanut plants, with
a disease prevention effectiveness reaching 99.55%. These results propose the field trials to evaluate the
effectiveness of the T. asperellum HL6 in preventing collar rot diseases for production of bio-inoculants

against A. niger.
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1  DPatvan dé

Lac (Arachis hypogaea L.) con goi 1a dau phong, 1a cay ho dau hang nam duoc trong ¢ hon
80 quoc gia 6 vung nhiét d6i, can nhiét d6i va 6n d6i dm [1]. Hat lac chita nhiéu chat dinh dudng
nhu protein, carbohydrate, canxi va khoang chét, la ngudn thuc phdm cho con nguoi, nguyén
liéu cho cong nghiép va thitc an chan nudi [2]. V€ mat kinh t€, lac thudc nhém cay ding dau danh

sach cay lay dau trén thé gioi [1].

Viéc trong lac bi anh huong boi nhiéu loai bénh nhu bénh d6m 14, héo ri goc moc den, héo
rit gdc mdc trang, 16 8 1é, thoi than va qua ... [3]. Trong s& cac bénh & lac, héo rii gdc mdc den
do nadm Aspegillus niger gay ra 1a mot loai bénh xuat hién pho bién, co stic tan pha nghiém trong,
gay thiét hai 16n vé nang suat lac [1]. Nam A. niger xam nhéap, tan cong lam théi hat, ndm xam
nhap lam ton thuong tram trong phan ré va gdc than. Cay con va cay treong thanh bi nhiém
bénh, vét bénh phat trién trén than ngay duwdi bé mat dat va sau d6 lan 1én doc theo canh. Diéu

nay dan dén héo vinh vién cac canh cua toan bd cay, vung cd ré bi thoi, pht 16p ndim mau den
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[4]. Thiét hai ndng sudt hang ndm trén thé gidi do bénh héo ri gbc moc den gay ra wde tinh
khoang 10% c6 noi 1én dén 40% & nhiéu qudc gia nhu An D, Ethiopia [5, 6]. O Viét Nam, bénh

heo ri gdc moc den dao dong tir 9 dén 30%, hau hét cac gidng lac déu man cam véi bénh nay [7].

Hién nay, stt dung thudc hda hoc dé€ phong trir bénh cho cay lac van duoc ap dung rong
rai. Tuy nhién, phuong phdp nay khong chi ton kém ma con gay 6 nhiém moi treong va khong
dem lai hiéu qua nhu mong doi. Bén canh d6, viéc lam dung thudc hoa hoc trong thoi gian dai
c6 thé dan dén cac dot biéh gen ma cudi cing dugc cho 1a tao ra cac kiéu gen khéng thudc diét
nam [8]. Vi vay, viéc st dung d6i khang sinh hoc d€ kiém soat A. niger gay hai cay lac duoc xem
la giai phap than thién véi moi treong. Cac loai Trichoderma da dwgc ste dung rong rai trong nong
nghiép nho thé hién nhitng tiém nang noi troi nhu tiét ra enzyme phan giai mang té’bao cia ndm
[6, 9]; tiét ra c4c loai khang sinh gdy ddc manh cho ndm; tao ra cac chat chuyén hoa thit cap cd
hoat tinh sinh hoc ¢6 thé kich thich sinh trudng, ting cuong kha nang chong chiu stress, hap thu
tich cuee cac chat dinh dudng va bao vé cay trong; canh tranh dinh dudng, khong gian song voi
mam bénh [6, 10]. Tran Thi Thu Ha va Pham Thanh Hoa da bao cao vé kha nang tic ché su phat
trién ndm bénh Sclerotium rolfsii ctia Trichoderma trong diéu kién in vitro [11]. Nguyén Dinh Thi
va cs. da bao cao vé kha nang kiém soét bénh hai va gitip lac sinh trwong t6t khi sit dung két hop
Trichoderma va Pseudomonas trén dong rudng [12]. Tuy nhién, khéng phai cac
chuang Trichoderma déu hoat dong tuong déng do6i vi mot chung nam bénh cu thé [13]. Do do,
viéc tiép tuc nghién ctru tim ra chting ndm Trichoderma ban dia nham kiém soat ndm bénh A. niger

trén cay lac 1a hét stic can thiét.

2 Vatliéu va phuong phap
21 Viatliéu

Nguon nidm bénh: Chung nam bénh A. niger QT1 duwoc cung cap boi Phong thi nghiém Cong
nghé Enzyme va Protein, Vién Céng nghé Sinh hoc, Dai hoc Hué. Day la chting ndm bénh dwgc
phan 14p tir cay lac bi bénh héo rit goc mdc den ¢ huyén Triéu Phong, tinh Quang Tri. Chung
nam QT1 nay da duoc dinh danh dua vao dic diém hinh thai, quy tac Koch va phirong phap sinh
hoc phan tk [7].

2.2  Phuwong phap nghién cttu
Phan 14p, tuyén chon ndm Trichoderma c6 kha ning ddi khang nim A. niger
Phan 14p ndm Trichoderma

Séu mau dat (300 g/mau) dugc thu thap 6 d6 sau 15-20 cm, xung quanh gdc cac cay lac
khoé, & cac khu vuc chuyén canh trong lac cua tinh Quang Tri va tinh Thita Thién Hué (Bang 1).
Mau dat duoc dung trong cac tdi nilon, ghi nhan rdi chuyén vé phong thi nghiém, bao quan &
nhiét d¢ 4 °C cho t6i khi stt dung. Mot gram ctia mdi mau dat dwoc hoa tan trong 99 mL nudc cat
v tring, khudy déu trong 10 phut 6 nhiét d6 phong. Tiép tuc pha loing mau dén cac ndng do

107, 104, 10° va 0,5 mL mdi ndng d6 dwoc trai déu 1én bé mat moi truong phan lap Trichoderma,
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bd sung propamocarb. Cac dia dwoc nudi & 28 + 2 °C trong 96 gio cho dén khi nhin thdy duoc cac
khuan lac ndm xudt hién. Chon cac khuan lac ndm khac nhau, c6 hinh thai dic trung cua
Trichoderma cdy chuyén sang dia moi treong PDA (20 g cao khoai tay va 20g dextrose, pH 7,0)
bang phuong phép cdy don bao tir d€ thu cac chting ndm thuan khiét [14]. Cac chung nam
Trichoderma duoc luu gitt va bao quan trén moi treong PDA, ¢ 4 °C.

Tuyén chon chiing nim Trichoderma c6 kha ning d6i khang

Tuyén chon chung ndm Trichoderma duoc thuc hién theo phwong phéap ciia Watanabe [15].
O dia thi nghiém, hai khoanh ndm Trichoderma va A. niger déu c6 dwong kinh 4 mm dugc ciy dsi
xting nhau qua tim ctia dia Petri chita moi treong PDA, mdi bén cach tdm 30 mm. O dia déi
chiing, ndm A. niger dugc cdy twong ty nhu dia thi nghiém, nhung khéng cdy ndm Trichoderma.
Tat ca cac dia ndm dwoc nudi & 28 + 2 °C, sau 6 ngay nudi cay, phan tich sy d6i khang ciia mbi
chung nam Trichoderma d6i v6i A. niger. Chi s6 ddi khang (H) theo ty 1é phan tram tic ché sinh
treéng cua A. niger duoc tinh theo cong thirc sau:

- o))
H (%) === x 100

trong d6, D la duong kinh tan ndm A. niger trén dia d6i chtiing (mm) va d 1a duwong kinh tan ndm

A. niger trén dia thi nghiém (mm). Thi nghiém duoc ldp lai ba lan.

Pinh danh ching ndm Trichoderma d6i khang manh
Nhan dang hinh thai

Céc chung ndm phan 1ap duoc nhan dang so b dua trén cac déc trung hinh thai cia ndm
Trichoderma nhuw mau sac, sy phat trién soi nam va két cdu tan ndm, sy phan nhanh ctia bao tt,
kich thudc va hinh dang bao ti [16].

Dinh danh phan te

Nubi cay chung nam Trichoderma duoc tuyén chon trong moi truong PDA. Soi nam ¢ giai
doan phét trién manh dugc chuyén sang moi truong PDB (Potato Dextrose Broth), nuéi lac o 28
+ 2 °C véi tdc d6 180 vong/phut trong 2 ngay dé san xuat sinh khdi. DNA dugc téach chiét bang
kit TopPURE ® Plant DNA Extraction Kit (ABT) (Cong ty TNHH Giai phap Y Sinh ABT, Viét
Nam). Vung Internal transcribed spacer (ITS) ctia ndm duoc khuéch dai véi cap primer ITS1
(5'-TCC GTA GGT GAA CCT GCGG-3') va ITS4 (5'-TCC TCC GCT TAT TGA TAT GC-3') [17].
Qua trinh khuéch dai phan tng chudi polymerase (PCR) duwoc thuc hién trong mdy gia nhiét
SimpliAmp™ Thermal Cycler (Applied Biosystems, Thermo Fisher Scientific Inc., USA) vi tong
thé tich phan tng 1a 50 puL chta 25 pL Go Taq Green 2X Master Mix (Promega, USA), 5 uL
(50 ng) mau DNA, 5 uL. mdi méi (10 pmol) va 15 uL H20. Chu trinh khuéch dai nhu sau: 95 °C
trong 10 phut; 30 chu ky ¢ 95 °C trong 50 giay, 53 °C trong 50 giay va 72 °C trong 1 phut; 72 °C
trong 10 phtt. San phdm PCR dwoc dién di trén gel agarose 1,0 % va duwoc nhuém bang
SafeView™ Classic Nucleic Acid Stain (Applied Biological Materials Inc., Canada). Hinh anh dién
di dwoc ghi nhan béng hé thong Ultra Slim LED Illuminator. San phdm duoc tinh sach va tién
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hanh giai trinh ty tai cong ty First BASE (Malaysia). C4c trinh tw thd dwoc xtt Iy bang phan mém
BioEdit v. 7 [18] va so sanh vdi cac trinh tu twong tng cta cac chung da dwoc dang ky trén
GenBank béng cong cu BLASTn trén National Center for Biotechnology Information - NCBI

(www.ncbi.nlm.nih.gov).

Phan tich phat sinh loai

Cay phat sinh loai duoc xay dung bang 31 trinh tu tham chiéu vung ITS dwoc thu thap va
tai xuéng ttr NCBI cua céc loai thudc chi Trichoderma (Bang 2) cung véi trinh ty ITS ctia chung
HL6. Hai chung Protocrea farinosa CBS 121551 (chung TYPE, NR_119700) va Protocrea pallida CBS
29978 (chung TYPE, NR_111329) duoc sit dung lam nhém ngoai (outgroup). Cac trinh ty nay
dugc can chinh bang ClustalW [19]. Sau d6, cay phat sinh loai duoc dung bang phan mém truc
tuyén IQ-TREE v. 2.1.3 bang phuong phap Maximum Likelihood véi 1000 1an ultrafast bootstrap
[20]. ModelFinder dugc sit dung dé€ xac dinh mé hinh thuét toan t6i wu cho phéan tich phat sinh
loai [21]. Két qua duoc hién thi bang phan mém Interactive Tree of Life (iTOL) v. 5 va chinh stta
tht cdng bang Adobe Illustrator CC 2021 (Adobe Systems, CA, USA) [22].

Anh hwéng cua chung ndm Trichoderma HL6 dén sy ndy mam ctia hat lac

Chung nam Trichoderma HL6 duoc nuodi cdy trén moi truong PDA trong 5 ngay ¢ 28 +2 °C.
Dich bao t&t ndm duoc x4c dinh ndng d6 bang budng dém Neubauer, sau d6 pha loang bang nuwdc
cat vo trung dén néng do 108 bao tir/mL d€ sit dung cho thi nghiém [23]. Thi nghiém duoc tién
hanh trén giéng lac L14. Chon hat lac gidng déng déu, khong bi sau bénh. O cong thirc thi nghiém,
18y ngau nhién 100 hat lac giéhg ngam trong 500 mL nuwdc cat c6 bd sung 30 mL dung dich huyén
phti bao tir HL6 ndng d6 1,5 x 108 bao tit/mL trong thoi gian 3 h. O cdng thitc d6i chitng, hat lac
duoc ngam trong 500 mL nudc cat. Hat lac ¢ cong thike thi nghiém va déi ching sau d6 duoc vot
ra, d€ rao nudc va u riéng trong cac khay ¢ diéu kién 6 nhiét d6 phong, theo doi sw ndy mam cua
hat sau 48 h. Thi nghiém dwoc ldp lai 3 1an. Xac dinh ti 1é ndy mam ctia hat lac theo cong thikc:

2 1A 2 A o/ _ S6 hatlac ndy mam
Ti 1€ nay mam (%) = “Tenghatle > 100 )
Thir nghiém kha ning kiém soat nim bénh A. niger cua chiing ndm Trichoderma HL6 trong
diéu kién nha lu6i
Thi nghiém duwgc bd tri theo khéi hoan toan ngau nhién véi 3 cong thirc, 3 1an 13p lai, moi lan
1ap lai dwgc thue hién trén 1 chdu nhwa (kich thwde 35 x 30 x 30 cm) chira 5 kg dat hitu co trong cay

da duoc khtt truing, mdi chiu duoc gieo 5 hat lac, cac cong thirc gom:

St dung 15g hat giong lac ngam trong 2 mL dung dich ndm Trichoderma HL6 (mat d6 1,5 x
108 bao tr/mL) trong thoi gian 3 gio, sau d6 gieo hat vao chau thi nghiém. Hai tuan sau gieo (cay
lac ¢6 24 14), twdi 20 mL dung dich ndm Trichoderma HL6 & mat d6 1,5 x 108 bao ti¢/mL cho mét
chau thi nghiém vao goc cay lac va vung dat xung quanh goc theo ting cong thitc tuwong ting.
Sau 1 ngay, twdi 20 mL dung dich bao tr ndm/chau véi mat do 1 x 106 bao ti/mL A. Niger QT1

vao goc lac va vung dat xung quanh gdc. Cong thic 1 va 2 duoc st dung véi nudce cat. Sau
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Bang 1. Cong thttc thi nghiém

Cong thitc thi nghiém Cach xt&t 1y
Coéng thire 1 (CT1) Cay khong bi nhiém A. niger, hat lac va cay lac duoc xtx ly béng nudc cat.
R . Cay bi nhiém A. niger, hat lac va cay lac dwoc xtr ly béng ching ndm
Cong thire 2 (CT2) Trichoderma HL6.
Cong thtrc 3

(CT3-Déi ching) Cay bi nhiém A. niger, hat lac va cay lac duoc xt Iy bang nudc cat.

d6, dat cac chau thi nghiém trong nha lwdi va theo doi ty 1é cay chét trong mdi cong thuic.

Chi tiéu theo di: Theo ddi ty 1& cAy chét do nhiém bénh (%) tai cac thoi diém 7, 14, 21, 28
va 45 ngay sau nhiém ndm bénh (SNNB) [24].

21 Xwrlysé liéu
S6'liéu dugce xtr Iy bang phan tich phuong sai One-way ANOVA (Ducan’s test) bang phan

mém SPPSS v. 26. Su sai khéc ¢ y nghia thong ké gitra cac gia tri trung binh duoc xac dinh véi p
<0,05.

3 K&t qua va thao luan
3.1 Phén lip ching ndm Trichoderma d6i khang nim bénh A. niger
Tl cadc mau dat vung ré cay lac khoé thu thap ¢ tinh Quang Tri va tinh Thira Thién Huég,
ching t6i da phén lap duoc 06 chung ndm c6 hoat tinh d6i khang voi chung ndm bénh A. niger
QT1. Hiéu suét d6i khang v6i ndm bénh cua 6 chung ndm nay dat tir 37,04 dén 77,41% (Bang 2).
Trong d6, chung HL6 c6 hiéu sudt d6i khang cao nhat, duwong kinh vong e ché 'sinh treong ndm
bénh dat 69,67 mm, hiéu suat d6i khang dat 77,41% va khac biét ¢ y nghia thong ké so vi cac
chung con lai. Vi vay, chung HL6 dwoc lua chon d€ thyc hién cac nghién ctru tiép theo (Hinh 1).
Mau sic soi ndm ctia loai nAm A. niger rat phic tap, trén cac moi treong nudi cdy khéc

nhau, ¢ cac diéu kién nhan nudi khac nhau va thdm chi la cac chung ndm khac nhau mau sac soi

Bang 2. Hiéu suat d6i khang ctia cdc ching ndm d6i véi nam bénh A. niger QT1

Ky hiéu Du(‘)’ng kinh vong ttc Hiéu suat do6i Dia diém thu mu
ching ché (D-d, mm) khang (%) ;
VL1 33,33 £3,06f 37,04 + 3,404 Vinh Linh, Quang Tri
Pak3 42,00 +£2,00¢ 46,67 +2,23¢ Dakrong, Quang Tri
HL6 69,67 £1,152 77,41 £1,282 Hai Lang, Quang Tri
Phb3 43,00 +2,65¢ 47,78 £2,94 ¢ Phong Dién, Thira Thién Hué&
TPH4 45,33 +2,08¢ 50,37 £2,31°¢ Thanh phd Hué, Thita Thién Hué
PhV1 55,33 + 0,58 b 61,48 +0,64" Phu Vang, Thwa Thién Hué&

Ghi chii: Cac chix cai khac nhau trén cing mot cot chi su sai khac trung binh mau ¢ y nghia thong ké
v6i p < 0,05 (Ducan’s test). M + SD: Trung binh mau (Mean) + d6 léch chuan.
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Hinh 1. Kha néng d6i khang ctia mét s6 chung ndm d6i khang véi ndm bénh A. niger QT1 sau 6 ngay nudi ciy trén
mdi truong PDA, (A) chiing TPH4, (B) chiing PhV1, (C) ching HL6 va (D) dia déi chimg,

nam cé thé khac nhau. M6t s6 nghién ctru cho thdy mau sic tan ndm trén mai treong nudi cay co
mau den [25, 26], mdt s6 nghién ctru khac lai chi ra tan ndm A. niger ¢6 mau nau nhat dén nau
dam [27-29]. V& mat di truyén mau sdc bao tir ndm A. niger dwgc quy dinh boi nhiéu gen khac
nhau trong chu trinh sinh tdng hop polyketide. Dua vao mtrc d¢ bi€u hién khac nhau cta cac gen
trong chu trinh nay ma mau sic ctia A. niger c6 thé thay d6i tir vang nhat, xanh oliu, nau, den va
tham chi khong mau (mau trang). Su thay d6i mau sic xay ra khi mot hodc nhiéu gen trong chu
trinh sinh tdng hop polyketide khong hoat dong dan dén su gian doén ctia chu trinh tao sac t6 &
bao tit nam [30]. Trong nghién cttu nay, mau sic ctia ndm A. niger c6 mau nau dam, diéu nay thé

hién si da dang vé mau sac ctia loai ndm nay trén moi truong nuodi cay.

Cac loai ndm thudc chi Trichoderma la mot trong nhiing tac nhan kiém soat sinh hoc duoc
nghién cttu va ing dung rong rai d€ phong chong cac bénh nam, vi khuan, tuyén trung ¢ thuc
vat [31]. Trudc day, da c6 cac nghién ctru xac nhan vé kha nang cua cac loai T. viride, T. harzianum,
T. hamanatum, T. ressei va T. koningii trong kiém soat sinh hoc chdng lai ndm S. rolfsii, A. niger va
A. flavus gay bénh 0 cay lac [32]. Két qua khao sat ctia Tran Thi Thu Ha va Pham Thanh Hoa vé
kha nang d&i khang ctia 40 chting ndm Trichoderma phan 1ap tir cic mau dat o hai tinh Quang Tri,
Thtra Thién Hué cho thay c6 11 chung d6i khang cao véi ndm bénh S. rolfsii voi hiéu sudt e ché
soi ndm dat duoc tir 61,39 dén 88,06% [11]. Gan day, cac bao cao ctia Alwadai va cs., Raja va cs.
cing xac nhan rang 3 loai T. harzianum, T. brevicompactum va T. velutinum c6 kha nang d6i khang
v6i cac ndm bénh Fusarium oxysporum, Alternaria alternata va Exserohilum rostratum, ... [33, 34].

3.2  Dinh danh chung nim HL6

Trén moi treong PDA, sgi ndm cta chang HL6 khi méi xudt hién ¢ mau tréng, Ic hinh
thanh bao tt c6 mau xanh luc hodc xanh luc nhat. Tan ndm sinh treéng nhanh, lic dau c6 mau
trang, hoi x0p; sau 2 ngay tan ndm chuyén thanh mau xanh luc, sau 6 ngay duong kinh tan ndm
dat t61 90 mm va hinh thanh nhiéu bao tt. Bao tit ¢6 dang hinh cau, hinh triing, bé mat nhin, thé
binh c6 dang hinh tru (Hinh 2).

Két qua dién di san pham PCR ghi nhéan xuat hién bang o vi tri khoang 600 bp so véi thang
chudn. Qua trinh dinh danh phéan ti duoc tién hanh bémg cach st dung trinh ty sau can chinh

ctia ching HL6 so sanh véi cac chudi trinh tw tham chiéu trong co s& dit liéu nucleotide NCBI
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bang cong cu BLASTn. Két qua BLASTn ghi nhan rang chting ndm HL6 c6 mtic d6 twong dong
cao (100%) véi trinh tu tham chiéu vung ITS ctia chung T. asperellum CBS 433.97 (chung TYPE,
MH021852) (Bang 3).

A

Hinh 2. D4c diém cta chung ndm HL6, quan sat dudi kinh hién vi Olympus BX51 (d6 phéng dai 40X) (A)
s0i ndm; (C) bao tw; (B va D) dic di€m tan ndm HL6 trén mdi truong PDA.

Bang 3. Thong tin cac chung tham chiéu st duoc st dung trong phan tich phat sinh loai

Ma truy cap Mvulc d6 twong dong

Tén loai tham chiéu Chung Genbank ) Ghi chu
Trichoderma asperellum CBS 433.97 NR_130668 100 TYPE
Trichoderma pubescens CBS 345.93 MHS862413 98,49 TYPE
Trichoderma strigosum DAOM 234231 EU280114 97,48
Trichoderma koningii CBS 345.93 NR_138456 97,44 TYPE
Trichoderma dorothopsis HZA5 MH624140 97,32
Trichoderma neorufum CBS 111144 NR_077132 96,90 TYPE
Trichoderma uncinatum YMEF 1.04622 MK795994 97,09 TYPE
Trichoderma inconspicuum  YMF 1.04623 MK795993 96,98 TYPE
Trichoderma turrialbense CBS 112445 NR_138448 90,51 TYPE
Trichoderma atroviride CBS 142.95 AF456917 97,09
Trichoderma flaviconidium GJS 99-49 DQ023301 97,66 TYPE
Trichoderma strigosum CBS 348.93 AY387661 97,50 TYPE
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Ma truy cap Mu'c d6 twong dong

Tén loai tham chiéu Chung Genbank %) Ghi chu

Trichoderma arenarium TUC IM10301 MT217123 97,44

Trichoderma viridescens CBS 433.34 AY380905 97,10 TYPE
Trichoderma yunnanense YMF1.01694 AY941823 99,47 TYPE
Trichoderma theobromicola CBS 119120 MH863052 98,68 TYPE
Trichoderma asperellum IIPRCK-3 MK841004 99,66

Trichoderma hypoxylon CGMCC3.17906  NR_153269 90,28 TYPE
Trichoderma vadicola ACCC 39716 NR_184886 95,55 TYPE
Trichoderma aeroaquaticurn ~ NBRC 108034 NR_134333 97,04 TYPE
Trichoderma paraviridescens ~ CBS 119321 NR_134367 96,79 TYPE
Trichoderma viride CBS 119325 NR_138441 97,02 TYPE
Trichoderma intricatum BPI GJS 97-88 NR_134343 97,10 TYPE
Trichoderma tibetica YMF 1.05583 NR_176705 97,25 TYPE
Trichoderma neokoningii CBS 120070 NR_138446 97,58 TYPE
Trichoderma strigosellum CBS 102817 NR_134437 97,11 TYPE
Trichoderma songyi CBS 138099 NR_159053 97,24 TYPE
Trichoderma taiwanense CBS 119058 NR_144874 97,49 TYPE
Trichoderma koningiopsis CBS 119075 NR_131281 97,49 TYPE
Protocrea farinosa CBS 121551 NR_119700 83,48 TYPE
Protocrea pallida CBS 299,78 NR_111329 83,68 TYPE

Ghi chii: TYPE la chung chuan tham chiéu.

Két qua nay ciing duoc xac nhan bang cach st dung phuong phap cay pha hé - phan tich
phat sinh loai. M6 hinh t6i vu: JC duoc lua chon theo Bayesian information criterion (BIC) dé
phén tich phat sinh loai. Cu thé, chung HL6 duoc tai cau trac (reconstruction) trong cum don
nganh (monophyletic clade) v6i syt 6 mat ctia cac chung tham chiéu nhu T. asperellum CBS 433.97
(chung TYPE) va T. asperellum PRCK-3 (MK841004) v6i tham s& ho tro cao (SH-aLRT)/ Bayesian
posterior probability (BPP)/Ultrafast bootstrap (UFB): 98/1/97 (Hinh 3). Dua trén cac két qua trén,
cho thay chung HL6 duoc xac dinh thudc loai T. asperellum.

Tai mdi ntt, cac gia tri biéu thi cac gia tri tham s6 hd tro theo tht tw 1an luot 1a SH-aLRT/
xac sudt hau nghiém Bayesian (BPP)/ultrabootstrap (UFB) ML. Cac chung TYPE tham chiéu dai
dién duoc ky hiéu béng “T”. Thanh ty 1€ biéu thi ty 1é thay thé nucleotide trén mdi vi tri. Hai
chiing Protocrea farinosa CBS 121551 va Protocrea pallida CBS 29978 dugc sit dung lam nhém

ngoai (outgroup).
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Tree scale:

83.3/0.99/95 ’{Tnchoderma koningii ATCC 64262T
Trichoderma viride CBS 1193257
050996 —> <{ Trichoderma tibetica YMF1.055837
Trichoderma taiwanense CBS 1130587
- Trichoderma intricaturm BPIGJS 97-88 T
Trichoderma dorothopsis HZAS
Trichoderma koningiopsis CBS 119075 T
Trichoderma viridescens CBS 433.34 1
Trichoderma paraviridescens CBS 1193217
Trichoderma inconspicuum YMF1.04623 T
82.1/1/34 Trichoderma arenarium TUCIM 10301

e

Trichoderma vadicola ACCC 397167

899156 | ichoderma neokoningii CBS 120070 T
Trichoderma uncinatum YMF1.04622
Trichoderma atroviride CBS 142.95
Trichoderma songyi CBS 138099 T
93.6/1/99 — Trichoderma strigosum DAOM234231
Trichoderma strigosum CBS 348.93 T
82.211/% ——> Trichoderma strigosefium CBS 102817 T
98/1/97 ~ Trichoderma asperelfum IIPRCK-3

S HLG I. asperellum

Trichoderma asperelium CBS 433.97 T
Trichoderma yunnanense YMF1.016947
‘ Trichoderma necrufum CBS 1111447

Trichoderma aeroaquatictm NBRC 108034 T

Trichoderma theobramicola CBS 1181207
Trichoderma pubescens CBS 345037
r

P Trichoderma flaviconidium GJS99-49

18/0.98/58 99.4/1/99 I: Trichaderma turrialbense CBS 1124457

Trichoderma hypoxylon CGMCC 3.179067

T
(OUTGROUP)

100/1/100 |Protocrea farinosa CBS 121551

‘Pro!ocrea pallida CBS 209787

Hinh 3. Cay phat sinh chting loai dua trén trinh tu ITS cta chung nim HL6.

33 Anh huéng caa ching T. asperellum HL6 dén sy ndy mam cua hat lac

Ty 1é nay mam cua hat lac giong dat 99,33 % d6i véi cong thire thi nghiém va dat 98,67%
doi voi cong thiee do6i chiing nhung khong khéac biét & mic y nghia thong ké gitra hai cong thiic
(Bang 4, Hinh 4).

Nhu vay, c6 thé khang dinh chiing T. asperellum HL6 khong lam giam ti 1é ndy mam ctia
hat lac. Két qua nghién cttu nay ciing phu hop véi nghién cttu ctia Ayyandurai va cs., cho biét
chung T. longibrachiatum SP-20 da khong anh hwong dén sy nay mam cuaa hat lac véi ty 1é nay
mam dat 93,33% [35].
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Bang 4. Ty 1é nay mam cua hat lac khi duoc xt¢ 1y v6i ching ndm T. asperellum HL6

Cong thitc Ti 1¢ hat ndy mam (%)
X 1y véi ndm T. asperellum HL6 99,332+ 0,58
béi chitng 98,672+ 1,16

Ghi chii: Cac chit cai khac nhau trén ciing mot cot chi su sai khac trung binh mau c6 y nghia thong ké
véi p < 0,05 (Ducan’s test). M + SD: Trung binh mau (Mean) + d6 léch chuan (Standard deviation).

Hinh 4. Ty 1é ndy mam ctia hat lac, (A) xt ly bang dung dich bao tir ndm T. asperellum HL6, (B) xt ly

bang nude cat.

3.4 Khaninghan ch& bénh héo rii goc mdc den trén ciy lac caa chung ndm T. asperellum HL6
trong diéu kién nha lwéi

Chung nam T. asperellum HL6 thé€ hién kha nang han ché' bénh héo rit géc moc den trén cay

lac khi thtr nghiém ¢ diéu kién nha luwéi (Bang 5).

Bay ngay sau nhiém nam A. niger QT1, & CT3 ¢6 ti 1& cay chét 1én dén 60%, khac biét rd so
v6i cac cong thire con lai, tiép dén CT2 (T. asperellum HL6) ti 1€ cay bi chét la 2,2%. Nhu vay st
dung dung dich bao t& ndm T. asperellum HL6 ¢6 hiéu qua phong trit bénh héo rt gdc moc den &
muc sai khac c6 y nghia thong ké.

Bang 5. Hiéu qua phong trit sinh hoc ctia ching ndm T. asperellum HL6 d6i véi bénh héo rit gdc moc den

trén cay lac trong di€u kién nha ludi

Ti 18 (%) cAy lac bi chét do héo rii gdc méc den tai céc thoi diém diéutra Hiéu qua phong
Cong thirc chdng bénh 45 NSN
7NSN  14NSN 21 NSN 28 NSN 45 NSN ©%)

CT1 Qe 0c 0c (5 (5 100
CT2 2,2+3,8° 4,5+3,8° 4,4+3,8° 4,4 +3,8° 4,4 +3,8° 95,5
CT3 (B/c) 60,0£6,68 100 +0,0° 100 + 0,02 100 0,02 100 0,02 0,0

Ghi chil: Cac chit cai khac nhau trén cling mot cdt chi su sai khéc trung binh mau cé y nghia théng ké
véi p < 0,05 (Ducan’s test). M + SD: Trung binh mau (Mean) + d9 léch chudn (Standard deviation). NSN:
Ngay sau nhiém.
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Mudi bdn ngay sau nhiém nam bénh, ty 1& cdy chét cao nhat 1én dén 100% dwoc ghi nhan
& CT3, tuy nhién & CT2 ¢6 ty 1é ciy chét thap hon (4,4%). O cac ky diéu tra tiép theo, ti 1& cy chét
cua cac cong thiec khong thay doi. Hiéu qua phong chdng bénh héo rit géc mdc den dat 95,5%
sau 45 ngay lay nhiém. Nhuw vay, két qua khao sét cho thay cong thitc xtt ly bang chung ndm T.
asperellum HL6 thé hién kha ndng kiém soat tot bénh héo ri goc mdc den hai lac va duy tri hiéu
qua on dinh trong di€u kién nha luéi (Hinh 5).

Hinh 5. Kha nang kiém soat bénh héo rit géc moc den trén cay lac ctia chung ndm T. asperellum HL6 trong
diéu kién nha luéi 14 ngay sau nhiém nam (Khoanh tron la cdy bi héo vi nhiém ndm, c6'ré bi thoi, phii 16p ném

mau den)

4  Kétluan va dé nghi
41 Kétluan

Trong diéu kién in vitro, chuing HL6 c6 kha ndng d6i khang manh v6i ndm bénh A. niger
QT1, duong kinh vung tc ché sinh treong nam bénh dat 69,67 mm, hiéu suat déi khang dat
77,41%. Phan tich trinh tu ITS va so sanh trinh tu trén NCBI béng cong cu BLAST cho thay chung
HL6 thudc loai T. asperellum. Chung nam T. asperellum HL6 khong anh hudng dén kha nang nay
mam cua hat lac. Thit nghiém lay nhiém nhan tao trong diéu kién nha ludi, cho thay ching ndm
T. asperellum HL6 thé hién kha nang kiém soat tot bénh héo rt gdc moc den trén cay lac do ndm
A. niger gay ra khi xtt I hat gidng trudc khi gieo va tudi ché phadm vao thoi diém trudc khi nhiém

nam bénh 1 ngay vdi hiéu qua kiém soat bénh dat 95,55%.

42 Dénghi

Tiép tuc thir nghiém ché& pham nam T. asperellum HL6 trén dong rudng dé danh gia hiéu

qua phong trtr sinh hoc ctia chiing ndm nay dwgc chinh xac hon.
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Loi cam on

Nghién cttu nay duwoc hd tro bdi Bd Gido duc va Pao tao Viét Nam

(Ma s dé tai: CT-2022-09-DHH-04) va 1é phi dang bai duoc hd tro boi Quy Do6i méi sang tao
Vingroup (Ma s0: VINIF.2022.TS042).
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