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PANH GIA KHA NANG POI KHANG CUA NAM Trichoderma VOI Pythzum VA
Phytophthora GAY BENH NUT THAN Xi MU VA THOI RE TREN SAU RIENG
TRONG DIEU KIEN PHONG THI NGHIEM
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TOM TAT

Nghién ctiu dugc thuic hién nhdm phén lap cac chiing ndm Trichoderma hién dién trong dat viing ré sau riéng tai thanh
pho Can Tho va hai tinh Vinh Long, Dong Thap, dong thoi danh gia kha nang doi khang ctia chung d6i véi cac tac nhan
gdy bénh thudc nhom Oomycetes. Két qua phan 1ap tli 41 mau dat viing ré cho thay Trichoderma hién dién trong tat ca cac
mau khéo sat (100%), v6i tong s 100 chiing dugc thu nhén trén moi trudng chon loc. Thit nghiém d6i khang in vitro véi
chang Pythium deliense PD1.2 da tuyén chon dugc 15 chung Trichoderma c6 kha nang d6i khang manh sau 72 gi¢ nuéi
cdy, chiém 15% tong s6 chiing phén lap. Cac chiing nay tiép tuc dugc danh gia véi mot chiing P, deliense (PD34.1) va bon
chang Phytophthora sp. (PD13.2, PD13.4, PD26.2 va PD35.6). Két qua cho thdy tat ca 15 ching déu duy tri hiéu suat doi
khang cao, dat tii 49,4% dén 55,0% sau 72 gid nudi ciy. Quan sat tai viing ti€p giap gitia sgi ndm doi khang va sgi nim gay
bénh sau 148 gi¢ cho thdy hién tugng ky sinh va tiéu diét hoan toan sgi ndm Pythium/Phytophthora. Phan tich trinh tu
vung ITS bang cap moi ITS1/1TS4 xac dinh 9/15 chiing dai dién thudc loai Trichoderma asperellum, v6i d phu trinh tu
dat 100% va mtic d¢ tuong dong tti 99,64% dén 100% so véi cac trinh tu tham chiéu trén GenBank. Két qua nghién ctiu
cho thdy T. asperellum 1a ngudn vi sinh vét ban dia c6 tiém nang ting dung trong quan ly sinh hoc bénh hai sau riéng do

Pythium va Phytophthora gay ra.

T khoa: Do6i khang, Pythium deliense, Phytophthora sp., Trichoderma asperellum, PCR-Gidi trinh tu

1. DAT VAN BE

Theo thong ké ctia Bo Nong nghiép va Phat trién
nong thon (2022), dén cudi nam 2023 dién tich trong
sau riéng & Viét Nam xap xi dat 151.000 ha, ting gap
ddi so v6i nam 2022 chi hon 71.000 ha. Tuy nhién, viéc
trong sau riéng & Viét Nam da va dang bi anh hudng
boi cac tdc nhan gy bénh khac nhau nhu théi ré do
Phytopythium va Pythium (Luong et al., 2010; Lé Dinh
Thao va cs., 2020), bénh théi ré, xi mt do Phytophthora
(Guest et al., 2004), gay anh hudng nghiém trong dén
nang sudt va chat lugng sau riéng.

Bén canh do, viéc lam dung qua nhiéu thudc bao vé
thuc vét d€ phong trti bénh trén siu riéng da va dang
gdy anh hudng tiéu cuc dén stic khde con ngudi do du
lugng thudc bao vé thuc vat Iuu ton trong dat, nude va
nong san va su khang thudc ctia cac tac nhan gay bénh
(Huynh Phi Yén, 2019; Ratnadass & Sester, 2023). Do dé,
viéc st dung ndm Trichoderma nhu mot tac nhén sinh
hoc d€ quan ly bénh trén sdu riéng dugc xem la mot bién
phép an toan va bén viing (Nguyén Dang Nghia va cs.,
2016). Céc loai nam Trichoderma c6 kha nang san sinh
ra cac enzyme phan huy vach té€ bao, cac hgp chat bay
hoi tic ché su phat trién, canh tranh dinh dudng véi cac
mam bénh khac nhau va kha néng tiét siderophores gitp
cay trong hap thu dinh dudng (Vittone, 2008; Manzar et
al., 2022; Nascimento et al., 2022).

Nghién ctiu nay dugc thuc hién nham phan lap va

tuyén chon cac chung nidm Trichoderma tli dat ving ré
céy sau riéng co tiém ning doi khang manh véi cac loai
Pythium va Phytophthora gay bénh trén sau riéng trong
diéu kién phong thi nghiém. Két qua dat dugc cua dé tai
1a co 56 cho cac nghién ctiu tiép theo trong viéc quan ly
bén viing bénh hai do Pythium va Phytophthora trén sau
riéng trong tuong lai.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Nguén mam bénh Pythium deliense (PD1.2 va
PD34.1) phan lap tut dat trong cay bi bénh, Phytophthora
sp. (PD1322, PD13.4, PD26.2, PD35.6) phan lap tii vo
than céy bi nut than xi ma va dugc cung cép tii phong
thi nghiém Cong nghé sinh hoc trong Bao v¢ thuc vat
(ATL 5.20), bai hoc Can Tho. Ngudn ndm déi khang
Trichoderma dugc st dung tii nguodn phan lap dugc
trong thi nghiém nay.

Moi trudng PDA (Himedia, An Do), moéi truding V8
(Campbell, My) + khdng sinh (Drenth & Sendall, 2001),
héa chat PCR (nudc khii khoang, My taq mix va cip
moi ITS1 (5-CCGTAGGTGAACCTGCGG-3) - ITH
(5-TCCTCCGCTTATTGATATGC-3’) (White et al.,, 1990).

2.2. Phuong phap nghién ciiu
2.2.1. Thu thép va xi ly mau dit

Duya vao phuong phdp diéu tra sinh vat gy hai -
Phan 4: Nhom cay an qua (TCVN 13268-4:2021), chon

'Pai hoc Can Tho; > Chi cuc Trong trot va Bao vé thuic vét tinh Vinh Long
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41 vuion sau riéng (tai 3 tinh/thanh phd gom Dong Thap,
Vinh Long va Cén Tho) c6 dién tich t6i thiéu 5.000 m*
détién hanh thu mau dit viing ré dung dé€ phan lap nim
Trichoderma. Mau dét viung ré cdy sau riéng dugc ldy &
3 - 4 diém theo tan céy, cach mat dat ti 5 dén 10 cm va
mdi vuon thu mau dat ¢ 5 cay theo dudng chéo goc. Sau
do, gom chung, trén déu thanh 01 mau (01 mau/vudn).
Cac mau dit dugc ray qua ray c6 dudng kinh 16 rdy 4 mm
dé€loai bo da, 14 cly. .. Trit cac mau dét da ray 6 4°C.
2.2.2. Phan ldp ndm Trichoderma

Nam Trichoderma dugc phéan lap dua vao phuong
phap pha loang dat véi nudc cat thanh trung (Burgess et
al., 2009) va trai déu huyén phu dat trén moi truong chon
loc TSM (Trichoderma Selective Medium) (Siddiquee,
2017). Cac chiing ndm Trichoderma sau khi thuan dugc
tri trén moi truong mét nghiéng PDA (6 4°C).

2.2.3. Ddnh gid khd ndng déi khdng ciia cdc chiing
Trichoderma doi véi Pythium va Phytophthora

Thinghiém dugc thuc hién qua 2 dot. Dot 1 danh gia
kha ning doi khang ctia cac chiing Trichoderma phan
lap dugc v6i chung Pythium deliense PD1.2 (phan 1ap tu
dat), la chting c6 toc do sinh trudng nhanh va kha nang
gdy bénh manh. Dot 2 danh gia kha nang doi khang
ctia cac chung Trichoderma dugc tuyén chon tu dot 1
v6i 5 ching gdm Pyhtium deliense PD34.1 va 4 chung
Phytophthora sp. (PD13.2, PD13.4, PD26.2 va PD35.6)
giong nhau vé mdt hinh thai. Cac chiing P, deliense (phan
lap tut dat) va Phytophthora sp. (phan lap ti vét xi mu
than sau riéng) dugc st dung trong nghién ctiu déu cé
kha ning gay bénh nhanh va manh trén 14 sau riéng.

Danh gia kha nang d6i khang bang ky thuét nu6i cay
kép (Yassin et al., 2022). Cac dia ndm Trichoderma va tac
nhan gay bénh da dugc cdy truyén ra tif 6ng ngudn trudc
tli 3 dén 4 ngay. Nghiém thtic (T): duc cac khoanh ndm
Trichoderma c6 dudng kinh 5 mm cdy vao dia PDA va
dét cach ria dia PDA 1,5 cm. Tuong tu, duc khoanh méi
truong tii dia tic nhan giy bénh cdy vao phia déi dién
v6i khoanh ndm Trichoderma, cach ria dia PDA 1,5 cm. Déi
chiing (C): tién hanh cdy khoanh PDA tii dia tic nhan
gdy hai, cach ria dia PDA 1,5 cm. Thi nghiém sé dugc
tién hanh theo kiéu hoan toan ngau nhién (CRD) véi
4ldplai. Dat trong ti sang t6i (12 gid sang - 12 git i) 6 nhiét
dod 28 + 2°C. Sau do, khi khuan lac ndm Trichoderma
va khudn lac tic nhan gy bénh tiép xtc v6i nhau, tién
hanh do va chup anh sy phat trién ctia khudn lac ctia tac
nhan gy hai trén dia d6i chiing va dia xt Iy sau moi 24
gio. Hiéu sudt doi khang dugc tinh theo cong thtic ctia
Tapwal va cong su (2011): L (%) = [(C - T)/C] x 100.
Trong dé: L la phdn tram tic ché sy phdt trién ctia soi ndm
xuyén tam (hiéu sudt doi khang), C la ban kinh sy phat trién
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ctia mdm bénh khong co sy hién dién ciia ndm Trichoderma
(d6i chitng), T la ban kinh sy phat trién ciia mam bénh véi
su hién dién cia Trichoderma.

2.2.4. Xdcdinhkhdndnggay chét ciandm Trichoderma
déi véi mdm bénh Pythium va Phytophthora

Nham danh gid kha ning gay chét mam bénh ctia
cac chting ndm Trichoderma tai viing d6i khang, cac dia
nuoi cdy kép thé hién hiéu qua do6i khang ro rét dugc
lya chon. Sau 7 ngay nuo6i cy, ba khoanh thach (duong
kinh 5 mm) dugc lay tli viing tiép xuc gitia Trichoderma
va mam bénh trén moéi dia d6i khang va chuyén sang
mdi trudng chon loc V8 bd sung khang sinh va moi
truong PDA,U trong t6i & 28°C trong 3 ngay véi 4 lan
lap lai. Cac khoanh ndm nuéi cdy thuan cia mam bénh
(dia doi chiing) dugc ciy 1én moi trudng V8-khang sinh
va khoanh Trichoderma & dia d6i khang sé dugc ciy lén
mai trudng PDA va dugc stt dung lam déi chiing. Kha
nang song sot ctia ndm dugc danh gia duya trén sy phat
trién ctia khudn lac sau thoi gian ; khuén lac khong phat
trién trén moi trudng thich hgp dugc xem la da chét.
2.2.5. Nubi cdy trén lame dé quan sdt qud trinh ndm
Trichoderma ky sinh lén mam bénh

Phuong phap kiém tra sy tuong tac gitia nim doi
khang va mam bénh dugc hiéu chinh theo mo ta cta
Bhat (2017). Chudn bi dia Petri (duong kinh 90 mm)
chtia 10 mL moi trudng PDA gin bang do day miéng
Lame. Sti dung mot tim Lame d€ phia duéi ddy dia Petri
va lam ddu bang marker hinh dang tdm Lame. Dung
dao vo triing cat loai bo phén thach theo kich thudc ctia
tam Lame sao cho khi dét tim Lame vao khong bi hé
(vtia kin). Sau d6 dat mot tam lame v trung vao vi tri
rong thach vuia bi cat bo, diing dao v trung chinh sao
cho bé mit tdm lame phang v6i bé mdt moi trudng. Tién
hanh céy tac nhan gay bénh va ndm Trichoderma & 3 vi
tri & phan thach hai bén tdim Lame (cdy d6i dién nhau),
U trong diéu kién t6i & 28°C trong 48 - 96 gid. Dén khi
quan sat thdy ca hai tuong tac ro rang véi nhau, tién
hanh dung kep vo trung ldy tim Lame ra khoi dia Petri.
Sau d6, nhudm véi cotton blue (10 - 25%) d€ quan sat su
tuong tac dudi kinh hién vi.
2.2.6. Dinh danh dén lodi cdc ching ndm Trichoderma c6
tiém ning doi khdng manh bang ky thudt PCR-Gidi trinh ty

Cac chting ndm Trichoderma (9 chung) dugc nuoi cay
trong moi trudng PDB 6 28 + 2°C tli 3 dén 5 ngay dé thu
soi ndm. Sgi ndm dugc nghién trong nito long thanh bot
min, sau d6 bot min nay dugc ly trich DNA bang bo kit
TopPURE Plant DNA Extraction (HI-122) ctia Cong ty
TNHH Thiét bi ABT (Viét Nam). DNA dugc PCR véi cdp
mdi ITS1/ITS4 (Siddiquee, 2017). San phdm PCR c6 kich
thudc mong doi dugc gtii gidi trinh tu theo quy trinh ctia
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cong ty 1st BASE (Singapore). Két qua trinh tu sé duigc
xt ly bang phan mém FinchTV d€ kiém tra tin hiéu cta
cac nucleotide hién ro va tin hiéu nhiéu. Sau d6, cac doan
trinh ty san phdm PCR sé dugc so sanh véi dii liéu trinh ty
trén co s§ dii liéu NCBI bang cong cu BLASTN nhdm xéc
dinh mtic d¢ tuong dong va do pha dén cap do loai. Cac
trinh tu & mo6i nhom loai sé duigc st dung dé xay dung cay
pha hé (phan mém MEGA phién ban 12.0.9 (Kumar et al,,
2024). Cay dugc xay dung theo phuong phap Maximum
Likelihood (ML), v6i d¢ tin cdy ctia cac nhanh dugc danh
gia bang phén tich bootstrap 1.000 l4n lap. Két qua dugc
st dung dé€ xac dinh mtic d6 tuong dong va madi quan hé
phat sinh chiing loai gitia cac ching phéan lap véi cac loai
da dugic cong bo trén co sd dii liéu NCBL

S6 liéu sé dugc phan tich va thong ké bang phan mém
Minitab. Phép phén tich thong ké (ANOVA), phép so
sanh trung binh Duncan, mtic y nghia thongkeé (p < 0,05).
2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thyc hién tii thang 02 ndm 2024
dén thang 12 ndm 2025 tai Phong thi nghiém Cong nghé
sinh hoc trong Bao v¢ thuc vat (ATL 5.20), Toa nha Cong
nghé cao, khu 2, Bai hoc Can Tho. Dia diém thu mau tai
thanh pho Can Tho va 2 tinh Vinh Long va Dong Thap.
11 KET QUA VA THAO LUAN
3.1. Két qua nghién ciiu
3.1.1. Két qud phan ldp ndm Trichoderma

Tong cong da phan lap dugc 100 chung nidm
Trichoderma tii 41 mau dét (1 mau/vuon) (Bang 1).
C6 40 chiing dugc phéan lap & TP. Can Tho, 40 ching
dugc phan lap & Vinh Long va 20 chiing dugc phan
lap tai Dong Thap. Cac ching phan lap nay dugc st
dung d€ danh gia kha nang déi khang véi Pythium va
Phytophthora. Ty 1é cac chiing d6i khang trén t6ng cac
chting ndm phan l4p dugc ghi nhan khac nhau gitia cac
dia phuong: 17,5% & thanh phé Céan Tho, 10% & Dong
Thép va 15,0% & Vinh Long.

Bang 1. Ké qua phan lap ndm Trichoderma tli dt viing ré ciy siu riéng

Tinh/ s6 S6chung  |S6 ching d6i] Ty 12 o

Thanh phé | mau dit | phan lipdugc | khang | (%) Ki hi¢u céc chiing phan lap

Can Tho 16 40 7 17,5 | TDe6.2, TD8.2, TD10.2, TD12.3, TD14.1, TD 25.4, TD26.4
Pong Thap 11 20 2 10,0 | TD4.3,TD21.1

Vinh Long 14 40 6 15,0 | TD1.1,TD1.2,TD1.3,TD23.1, TD29.7, TD30.4

Tong cong 41 100 15

3.1.2. Khd ndng doi khdng cia cdc ching nim
Trichoderma vdi Pythium va Phytophthora trong
diéu kién phong thi nghiém
a) Khd ndng doi khang ciia 100 chiing ndm Trichoderma
phan ldp duigc véi chiing Pythium delience PD1.2

Két qua kiém tra kha nang d6i khang ctia 100 chiing
Trichoderma d6i véi ching Pythium delience PD1.2
(phat trién nhanh, giy bénh trén 14 siu riéng ning)
cho thdy c6 15 ching Trichoderma (chiém 15% trong
tong s6 chung phén 1ap) (TD1.1, TD1.2, TD1.3, TD4.3,
TDe6.2, TD8.2, TD10.2, TD12.3, TD14.1, TD21.1,
TD23.1, TD25.4, TD26.4, TD29.7, TD30.4) c6 hiéu
sudt doi khang tii 48,7 dén 56,5%, cao hon so véi cac
chting con lai (s6 liéu khong trinh bay day du) (Bang 2,
Hinh 1). Céc chiing nay (15) dugc st dung d€ thuic hién
cac nghién ctiu tiép theo.

Hinh 1. Anh dai dién kha nang doi khang ¢

Bang 2. Hiéu sudt d6i khang ctia 15 chung Trichoderma
doi véi chung Pythium deliense PD1.2 sau 72 gid nudi cdy

Chung Hiéu suit doi khang (%)
TD1.1 55,0%
TD1.2 48,7
TD1.3 51,0*"
TD4.3 50,81
TD6.2 49,54k
TD8.2 50,1%1
TD10.2 51,7*8
TD12.3 49,7%
TD14.1 49,7%
TD25.4 54,84
TD21.1 54,0*¢
TD23.1 56,5*
TD26.4 55,8%
TD29.7 53,3f
TD30.4 49 4%k
CV (%) 11,7
Miic y nghia *

Ghi chiii: Céc s6 trong cung mt c6t theo sau béi mdt hodc nhiéu
chii cdi giong nhau thi khong khdc bigt. *: khdc bigt miic yy nghia 1%.

o
=

tia cac chting Trichoderma TD1.1, TD1.2 va TD1.3 (tli tréi qua phai)
v6i ching Pythium deliense PD1.2 trén dia PDA sau 72 gi6 nudi cdy (khuan lac Trichoderma bén phai, Pythium bén trai)
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b) Khad nang doi khang ciia 15 ching ndm Trichoderma ~ (54,4%), TDI12.3-PD34.1 (52,5%), TD14.1-PD13.2
vdi 5 chiing Pythium deliense va Phytophthora sp. (52,2%), TD21.1-PD34.1 (52,7%), TD23.1-PD26.2

Kha ning déi khang ctia 15 chiing ndm Trichoderma (52,6%), TD23.1-PD34.1 (52,9%), TD23.1-PD35.6
d6i v6i 5 ching Pythium delience PD341 va  (520%), TD254-PD34.1 (539%), TD29.7-PD34.1

(52,9%) va TD30.4- PD34.1 (52,4%) (Bang 2). Hiéu suat
doi khang trung binh ctia chting Trichoderma TD23.1
dat 52,4%, cao hon chiing TD1.1 (47,0%) nhung khong
khac biét so véi cac chung Trichoderma con lai. Hiéu
sudt doi khang cta cac chung Trichoderma dugc ghi
nhan cao nhat & ching Pythium deliense PD34.1, khac
biét cé y nghia thong ké so véi cac chung Pythium hay
Phytophthora con lai (Bang 3).

Phytophthora sp. (PD13.2, PD13.4, PD26.2, PD35.6) dat
40,3-55,0% (Bang 2). Hiéu sudt doi khang cta chung
TD1.1 d6i véi chung PD26.2 (TD1.1-PD26.2) dugc
ghi nhan la 40,3%, thap hon hiéu sudt d6i khang ctia
TD1.1-PD34.1 (52,8%), TD1.2-PD26.2 (53,4%), TD1.2-
PD34.1 (52,5%), TD1.3-PD13.2 (52,9%), TD8.2-PD34.1
(52,5%), TDI10.2-PD134 (53,8%), TD10.2-PD34.1
(54,6%), TDI123-PD132 (55,0%), TDI123-PD26.2

Bang 3. Hiéu sudt doi khang ctia 15 ching nam Trichoderma v6i 1 chiing Pythium deliense PD34.1
va 4 chting Phytophthora sp. (PD13.2, PD13.4, PD26.2, PD35.6) sau 72 gi¢ ciy d6i khang

Chuing phan lap | Ching phén 1ap Pythium (%) (Py) Chung phén lap Phytophthora (%) (Phy) Trung binh
Trichoderma (T) PD34.1 PDI13.2 PD13.4 PD26.2 PD35.6 (T)
TDI.1 52,8* 48,2 46,7 40,3° 46,8 47,0°
TD1.2 52,5° 50,1 47,8® 53,4* 45,5 49,9
TD1.3 52,8% 52,9* 47,7% 47,9 46,6 49,6%
TD4.3 51,6% 45,6 45,6 48,3* 51,0® 48,4*
TD6.2 49,7% 50,7 46,8 50,02 45 4% 48,5%
TDS8.2 52,5* 50,3 45,0 49,6 44,5% 48,4
TD10.2 54,6 49,0® 53,8° 45,6 49,4 50,4%
TD12.3 52,5% 55,0* 50,4 54,4* 50,1% 52,5°
TD14.1 54,2? 52,28 49,9 51,5% 45,2 50,6
TD21.1 52,7% 45,7% 54,2* 51,9% 43,6 49,6
TD23.1 52,9* 50,8% 53,8° 52,6* 52,0° 52,4*
TD25.4 53,9* 45,8% 47,6 45,7% 50,1 48,6
TD26.4 51,6%® 50,4* 54,6° 50,2% 49,0® 51,1%
TD29.7 52,9* 50,0% 49,1 49,7® 43,7% 49,1®
TD30.4 52,4° 48,8 52,3* 46,8 50,0% 50,1
Trung binh (Phy) 49,7 49,7 49,2% 47,5°
P ( A) 4
P (B) 4
P(A xB) o
CV (%) 7,82 7,82

Ghi chiii: Cdc 50 trong cting mot cdt, cic s0 ¢6 chii cdi theo sau giong nhau thi khdc biét khong y nghia thong ké; ** khdc biét 6 muic y nghia 1%.

Tom lai, ca 15 chang Trichoderma déu cé kha nang
doi khang véi 1 ching Pythium delience va 4 ching
Phytophthora sp. sau 72 gio, v6i hiéu sudt dao dong
tli 47,0 dén 52,5%. Diéu nay cho thdy ca 15 ching

48 GSKC

72 GSKC

96 GSKC

TD23.1 x Py

Trichoderma trong thi nghiém nay déu c6 tiém ning
ting dung trong kiém soat sinh hoc déi v6i mam bénh

Pythium delience va Phytophthora sp.

120 GSKC

Déi ching

(PD34.1)

Hinh 2. Anh dai dién kha ning d6i khéng ctia chiing TD23.1 véi cic chiing Phytophthora/Pythium trén PDA
sau moi 24 git (Khuén lac Trichoderma bén phai, Phytophthora/ Pythium bén trai)

Ghi chii: GSKC: Gid sau khi cdy.
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3.1.3. Khd ndng gdy chét ciia ndm Trichoderma déi véi
Pythium va Phytophthora

Cac ching Pythium va Phytophthora da tht doi
khang v6i ndm Trichoderma trong thi nghiém déi khang
dugc tai phan lap trén mai trudng chon loc (V8-khang
sinh) danh riéng cho Pythium va Phytophthora. Sau 3
ngdy quan sat, khong c6 khudn lac nao cta dia mam

bénh tiép tuc phat trién (Hinh 3). Trong khi d6, khuédn
lac ctiamam bénh dugc tach tii dia khong c6 su xuét hién
ctia ndm Trichoderma (dia déi chiing) c6 thé phat trién
v6i khudn lac mau trang (Hinh 5) va ndm Trichoderma
dugc tach tu dia doi khang sang moi trudng PDA cac
khuén lac déu phat trién va lan rong trén dia (Hinh 4).

Hinh 3. Anh dai dién (a) mit trén va (b) mat dudi cc dia tai phén lap

trén moi trudng chon loc (V8-khang sinh) ctia Phytophthora sp. (PD26.2) & viing d6i khang sau 72 gi6

Hinh 4. Anh dai dién (a) mit trén va (b) mat duéi ctia cic nim Trichoderma (TD23.1)
& vung doi khang véi Phytophthora sp. (PD26.2) dugc tai phan l4p trén moi trudng PDA sau 72 gi¢

Hinh 5. Anh dai dién (a) mit trén va (b) mét dudi céc dia ti phén lap Phytophthora sp. (PD26.2)
trén moi truong V8-khang sinh dugc tach tit dia khong c6 su xuét hién ctia Trichoderma sau 72 gic

3.1.4. Khd nang ky sinh cia ndm Trichoderma vdi
mdm bénh Pythium va Phytophthora

Chuing PD34.1 dugc chon dé thuic hién danh gia kha
nang doi khang ctia ndm Trichoderma, két qua cho thdy

ca 15 chiing déu c6 kha nang déi khang tii manh dén
yéu, tiép tuc chon chiing PD34.1 d€ khing dinh qua thi
nghiém danh gid kha nang d6i khang bang ky thuét nuoi
cfly kép. Sau khi thuc hién nuéi cdy mét phang, két qua
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cho thdy ca 15 chung ndm Trichoderma dugc chon déu
thé€hién kha nang d6i khang véi chung PD34.1. Khi quan
st dudi kinh hién vi, sgi ndm Trichoderma biéu hién
kha nang do6i khang thong qua co ché ky sinh (Hinh 6):

ndm Trichoderma (mau xanh dam) cudn xung quanh
hay bam chét doc theo sgi ndm ky chti va hinh thanh cac
mau giong cac chiéc gai dam xuyén thing thanh t€ bao
xam nhép vao bén trong ky cht mam bénh.

sgi ndm ky cht (mau xanh nhat hay khong mau) bi soi

SNA

/

Hinbh 6. (a) S¢i ndm Trichoderma cudn xung quanh hay bam chét doc theo sgi ndm ky cha Phytophthom sp.
(PD34.1) ; (b) Soi nim Trichoderma (TD23. 1) bam doc va hinh thanh cdc mau giong cac chiéc gai
xuyén thung thanh té€ bao xdm nhap vao bén trong ky chu, anh chuyp & vét kinh E10

chon 1a TD1.2, TD1.3, TD4.3, TD6.2, TD10.2, TD12.3,
TD14.1, TD25.4 va TD29.7. Két qua dién di cac san
phdm PCR dugc khuéch dai tit DNA ctia 9 chiing
Trichoderma déu xuat hién bang sang véi kich ¢ khoang
500 - 600 bp (Hinh 7). Phu hgp véi mo ta ctia Siddiquee
(2017); Liu va cong su (2022), san phdm PCR tit DNA
cta Trichoderma cho san phdm c6 kich thudc khoang
600 bp véi cap moi ITS1/1TS4.

Két qua giai trinh ty san phdm PCR ctia cdp moi ITS1/
ITS4 va so sanh trinh ty trén NCBI cho thdy ca 9 chiing
TD1.2, TD1.3, TD4.3, TD6.2, TD10.2, TD12.3, TD14.1,
TD25.4, TD29.7 dugc xdc dinh 1a loai Trichoderma
asperellum véi do phtt 100% va do tuong dong 99,64 -
100% so véi dii liéu trén NCBL Két qua xay dung ciy pha
hé cho thdy 9 chting Trichoderma phan 1ap phan nhanh
cling véi cac loai tham khao T. asperellum trén NCBI va
tach biét hoan toan vdi cac loai tham khao khac (Hinh 8).

3.1.5. Pinh danh dén lodi Trichoderma bdng ky thudt
PCR-Gidi trinh ty

) TD12 TD13 TD43 TD6.2 TDI10.2 TD12.3 TD14.1 TD254 TD29.7

ol O
. Ga@bp

 E

Hinh 7. Két qua dién di trén gel agarose 1,5%
ctia 9 chuing Trichoderma
Ghi chii: M: DNA GeneRuler 1 kb Ladder plus, (-): Déi
chiing am.
Tién hanh chon dai dién d€ PCR-gidi trinh tu sau
khi phan loai hinh thai, ¢6 9 chting Trichoderma dugc

L dipl by LC855210

a NR 172230

9
\—P\ ularia gris

\— Fusarium solani NR 163531

Trichoderma reesei NR 120297

59

35\ |og Irichoderma harziamm LC793725
Trichoderma virens LC269257

Trichoderma asperellum PP732233.1

40| Trichoderma asperellum PQ465608.1

TDI14.1

1D1.3

D12

Trichoderma asperellum MK849902.1

TD4.3

7D6.2

7DI10.2

TDI12.3

TD25.4

1D29.7

Trichoderma asperellum OQ686772.1

Trichoderma asperellum MH215555.1

Trichoderma asperellum KM268676.1

Trichoderma asperellum MH825714.1

48

Trichoderma at ide MK887357

0.10

Hinh 8. Cay pha hé chi méi quan hé ctia 9 chung phéan lap TD1.2, TD1.3, TD4.3, TD6.2, TD10.2, TD12.3,
TD14.1, TD25.4, TD29.7 véi cac chung (loai) tham khao trén NCBI
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3.2. Thao luan

Ty 1€ cac chung Trichoderma c6 kha ning déi khang
cao trén téng s6 chiing phan lap dugc ghi nhan c6 su
khac biét gitia cac dia phuong khao sat, vdi ty 1¢ cao nhét
tai thanh ph6 Can Tho (17,5%), tiép theo la Vinh Long
(15,0%) va thap nhat tai Dong Thap (10,0%). Su khac
biét nay c6 thélién quan dén diéu kién sinh thai dat, bién
phép canh tac va dac diém quén thé vi sinh vét viing ré
tai tting dia phuong. Thanh phé Can Tho va Vinh Long
la nhiing khu vic ¢6 nhiéu vion sau riéng dugc canh
tac thdm canh, thuong xuyén bé sung phan hiiu co va
cac ché phdm sinh hoc, qua d6 tao mdi truong thuan
loi cho su phaét trién va duy tri quan thé Trichoderma
trong dét. Bén canh do, ap Iuc tii cdc tdc nhén gay bénh
c6 nguén goc dat nhu Pythium va Phytophthora c6 thé
gop phén thic ddy qua trinh chon loc ty nhién, lam
gia tang ty 1é cac chung Trichoderma c6 kha nang canh
tranh va doi khang manh. Ngugc lai, ty 1¢ thap hon tai
Dbéng Thap c6 thé xudt phat tii sy khac biét vé thanh
phan co gi6i dat, ché do thuy van, dé pH hodc lich st
st dung thudc bao vé thuc vat, nhiing yéu t6 da dugc
ghi nhén ¢6 anh hudng dang ké dén ciu tric va tinh da
dang ctia quan thé vi sinh vat dat. Két qua nay cho thdy
ngudn goc dia ly va diéu kién canh tac c6 thé la nhiing
yéu t6 quan trong anh hudng dén tiém nang doi khang
ctia cac chung Trichoderma, dong thoi goi y rang viéc
tuyén chon chung déi khang nén dugc thuc hién trén
pham vi nhiéu viing sinh thai khac nhau nhdm gia tang
kha nang tim kiém cac chting c6 hoat tinh sinh hoc cao.

Nam Trichoderma spp. c6 nhiéu trong dat tu nhién,
trong d6 loai Trichoderma asperellum c6 kha ning doi
khang nhiéu tdc nhan gay bénh hai cay sau riéng cé nguoén
goc trong dat, dién hinh nhu Pythium va Phytophthora.
Trong nghién ctiu nay, hiéu sudt doi khang ctia cac
chiing nam Trichoderma véi cac mam bénh Pythium va
Phytophthora dugc xem la chi s6 sang loc chinh, nham
chon ra nhiing chiing c6 kha nang d6i khang phé rong va
loai bd nhiing chting c6 hiéu suat d6i khang tuong doi thap
v6i nhiéu loai mam bénh Pythium va Phytophthora trong
diéu kién phong thi nghiém. Cu thé, trong s6 100 ching
phénlap dugckiém travéimot chingmambénh PD1.2da
chon dugc 15 chting Trichoderma c6 kha nang déi khang
cao. Dua vao két qua PCR-gidi trinh tu, 15 chling ndm
Trichoderma dugc dinh danh thudc loai T asperellum. Két
qua nay tuong tu véi cac nghién ctiu ciia Duong Minh va
cdng su (2006) va Sutthisa va cong su (2024) trén su riéng,.

Muoi lam chung Trichoderma nay (T. asperellum) duigc
chon tiép tuc c6 kha nang déi khang cao véi 5 chung mam
bénh (PD13.2; PD13.4; PD26.2; PD34.1 va PD35.6). Diéu
nay pht hop véi cac két qua nghién ctiu truéec do cho

thdy khi tiép xuc, loai T asperellum phat trién nhanh vé
phia mam bénh, tdn cong, cudn quanh va tic ché sy phat
trién ctia mam bénh (Lé Thanh Binh va cs., 2022). Trong
nghién ctiu tru6c day, loai T asperellum dugc ghi nhan c6
kha néng tic ché t6t véi cac tac nhan gy bénh thdi ré trén
nhiéu loai cdy véi nhiéu tac nhan gy hai khac nhau nhu
Rhizoctonia solani, Fusarium solani, E. oxysporum, Pythium
sp., Phytophthora nicotianae (Nguyén Dtic Huy va cs., 2017).
Theo két qua nghién ctiu ctia Liu va cong su (2022),
loai T. asperellum phén lap trén nhiéu loai cay (tdo, 1¢, dua
leo, thudc 14) khong chi thé hién kha ning d6i khang tét,
dat trén 40% sau 96 git cdy, ma con cd tac dung gay chét
v6i 5 loai Phytophthora nicotianae, P. capsici, Pythium
vexans, Pythium ultimum va Py. dissotocum trong diéu
kién phong thi nghiém. Tuy nhién, trong nghién ctiu nay,
loai T. asperellum dugc phan lap tit dit ving ré cay su
riéng c6 hiéu sudt doi khang véi cac chung Pythium va
Phytophthora cao hon so vé6i nghién ctiu ctia Liu va cdng
st (2022), v6i kha niang doi khang tti 47 dén 52% sau 72
gio nuoi cay. Tuong tu v6i két qua nghién ctiu trudc do
ctia Duong Minh va cong su (2006) cho thdy cic chiing
nam Trichoderma c6 kha nang doi khang tot dat ttt 50
dén 57% sau 3 ngay trén PDA véi loai Phytophthora
palmivora dugc cho la tac nhan gay bénh chay nhua goc
va canh sdu riéng. Theo Pham Thi Ly Thu va cdng su
(2022), ndm Trichoderma phan lap tu déat viing ré cay c6
mui cé kha ning tic ché t6t véi Phytophthora citrophthora
gay thoi ré dat tii 70 dén 80% sau 7 ngay. Dong thoi, trong
qua trinh phét trién, Trichoderma tiét ra cic enzyme
ngoai bao nhu B-1,3-glucanase, chitinase, cellulase c6 tac
dung pha htty mang té bao ctia Pythium va Phytophthora
(Gao et al., 2018; Mukhopadhyay & Kumar, 2020).
Nghién ctiu nay con danh gia thém nam Trichoderma
c6kha nangky sinh va gay chét d6i véi mam bénh Pythium
va Phytophthora sau khi tuong tac truc ti€p trong diéu
kién in vitro. Cu thé, phuong phap nudi cdy trén bé mit
thach dugc ap dung va da quan sat thy ca 15 chiing dugc
chon déu thé hién kha nang ky sinh nhu bam doc, quén
chét cac chting Pythium va Phytophthora tuong tu nhu
mo ta ctia Ahmed va cong su (1999); Brotman va cong su
(2010). Bacbiét, nghién ctiu nay con quan sat thay sy hinh
thanh cac cdu tric nhu gai ddm xuyén qua mang sgi ndm
& ca 15 chung d6i véi cac chiing Pythium va Phytophthora,
tuong tu véi mo ta vé ciu tric nay ctia Bhat (2017) khi cac
loai nhu nam T. asperellum, T. harzianum. .. tuong tac véi
nam Rhizoctonia solani va Fusarium oxysporoum, va theo
mo ta ctia Panchalingam va cong sui (2022), Trichoderma
tuong tac véi ndm Pyrrhoderma nexium gay thoi ré cay
sung. Ngoai ra, Jiang va cong su (2016) da bao cao loai
T. asperellum & giai doan sgi nim c6 kha nang xam
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nhiém va lam bién dang hodc phén hily hoan toan bao
tl1, gop phan lam giam ty 1¢ ndy mam ctia bao tii ctia loai
Phytophthora capsici. Bén canh dé, cac dia da dugc thuic
hién trac nghiém d6i khang sau 7 ngay dugc stt dung moi
truong dac hiéu cho mam bénh Pythium va Phytophthora
(V8-khéng sinh), sau 3 ngay quan st lién tuc c6 thé quan
sat thay ndm Trichoderma hoan toan ngin chan sy phat
trién cia mam bénh. Budc dau khang dinh sau 7 ngay
mam bénh da bi chét hoan toan sau khi tuong tac truc
tiép voi ndm Trichoderma tuong tu véi bao cdo ctia Liu va
cong su (2022). Két qua cho thdy nam Trichodermakhong
chi déi khang, tic ché sy phat trién ciia mam bénh ma con
c6 kha nang gay chét mam bénh qua co ché khac (nhu tiét
enzyme phan huy vach t€ bao mam bénh).

Tom lai, két qua nghién ctiu cho thay 15/100 chiing
Trichoderma phan lap (thudc loai T. asperellum) c6
tiem nang doi khang véi cic ching ndm Pythium
(2 chung) va Phytophthora sp. (4 ching) trong diéu
kién phong thi nghiém. Pong thoi, cac két qua cho
thdy tiém nang ting dung ctia cac chung Trichoderma
nay trong viéc quan ly cdc bénh hai trén sau riéng do
Pythium va Phytophthora gay ra.

IV. KET LUAN VA PE NGHI
4.1. Kétluan

Nghién ctiu da phan ldp dugc 100 ching ndm
Trichoderma tli 41 mau dét vung ré sau riéng thu thap
tai khu vic Déng bang song Ctiu Long. Két qua danh gia
kha ning d6i khang trong diéu kién phong thi nghiém
cho thdy c6 15 chuing Trichoderma théhién tiém nang doi
khang cao doi vé6i 1 chung Pythium deliense va 5 chiing
Phytophthora sp., v6i hiéu suat d6i khang dat tii 49,4%
dén 55,0%. Diéu nay cho thdy cac chung Trichoderma
ban dia hién dién trong dit viing ré siu riéng cé tiém
nang ting dung trong kiém sodt sinh hoc cac tac nhan
Oomycetes gay bénh quan trong trén cdy sau riéng.

Két qua dinh danh béng ky thuit PCR két hgp
giai trinh tu viing gen rDNA cho thdy 9 trong s6 15
chting Trichoderma dai dién dugc xac dinh thudc loai
Trichoderma asperellum, v6i do pht trinh tu dat 100% va
muic do tuong dong tii 99,64% dén 100% so vdi cac trinh
ty tham chiéu trén GenBank. Sy hién dién phd bién cua
T. asperellum trong nhém cac chiing c6 hoat tinh déi
khéng cao cho théy loai nay c6 thé dong vai trdo quan
trong trong viéc tic ché sy phat trién clia cac tic nhan gay
bénh trén céy sau riéng c6 ngudn goc tii dat .

Két qua nghién ctiu cung cap co s6 khoa hoc cho viéc
tuyén chon va pht trién cac chiing Trichodermaban dialam
ngudn vat liéu phuc vu san xudt ché pham sinh hoc phong
trtt bénh do Pythium va Phytophthora géy ra trén sau riéng.
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4.2. D€ nghi
Tiép tuc thuc hién cac nghién ctiu trong diéu kién

nha luéi va ngoai dong ruong nham danh gid hiéu qua

kiém soat bénh, kha ning thich nghi va tinh 6n dinh cta
céc chuing trién vong trudc khi dua vao tng dung thuc
tién san xuat.
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In vitro antagonistic potential of Trichoderma spp. against Pythium and Phytophthora
causing diseases on durian

Tran Minh Tin, Truong Phuc Thinh, Lam Phuoc Thanh, Le Phuoc Thanh
Abstract

This study was conducted to isolate Trichoderma strains inhabiting the rhizosphere soils of durian (Durio zibethinus
Murray) orchards in Can Tho City and the provinces of Vinh Long and Dong Thap, and to evaluate their antagonistic
activity against pathogenic oomycetes. Isolation from 41 rhizosphere soil samples revealed the presence of Trichoderma in
all surveyed samples (100%), yielding a total of 100 isolates on selective medium. In vitro antagonistic assays against Pythium
deliense PD1.2 identified 15 Trichoderma isolates exhibiting strong antagonistic activity after 72 h of incubation, accounting
for 15% of the total isolates obtained. These isolates were subsequently evaluated against an additional P. deliense isolate
(PD34.1) and four Phytophthora spp. isolates (PD13.2, PD13.4, PD26.2, and PD35.6). All 15 selected isolates consistently
showed high antagonistic efficacy, ranging from 49.4% to 55.0% after 72 h of incubation. Microscopic observations at
the interaction zone between the antagonist and pathogen hyphae after 148 h revealed mycoparasitic activity, resulting
in complete destruction of the Pythium/Phytophthora hyphae. Molecular identification based on ITS region sequencing
using the ITS1/ITS4 primer pair demonstrated that 9 of the 15 representative isolates belonged to Trichoderma asperellum,
showing 100% query coverage and 99.64-100% sequence similarity with reference sequences deposited in GenBank. These
findings indicate that T. asperellum is a promising indigenous biocontrol agent for the sustainable management of durian
diseases caused by Pythium and Phytophthora species.
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KHA NANG TON LUU CUA NAM Neopestalotiopsis saprophytica
TREN TAN DU THUC VAT VA BIEN PHAP XU LY
Nguyén Manh Hung", Lé Thi Hang', Nguyén Hong Tuyén', Ngd Quang Huy", Trinh Xuan Hoat',
Luu Ngoc Sinh? Nguyén Hoang Phd’, Bui Van Son’, Hoang Thing Long®

TOM TAT

Nghién ctiu dugc thuc hién nhdm xéc dinh kha nang ton luu, phét tan ctia bao tii ndm Neopestalotiopsis saprophytica,
gdy bénh rung la Pestalotiopsis trén cay cao su va danh gia hiéu qua ctia bién phap xti Iy nguon bénh trén tan du thuc vat.
Vi tri vét bénh trén 1a cao su anh hudng ro rét dén kha nang rung 14, trong d6 cac vét bénh xudt hién tai viing gan chinh cé
ty 1é cao nhat, dat 46,9%. Nam N. saprophytica c6 kha nang ton luu trén tan du thuc vat trong vudn cao su it nhat 12 thang,
Mt d6 bao tu bién dong theo thdi gian trong nam va phu thudc vao lugng mua, &m do khong khi véi mét do cao nhét ghi
nhan vao thang 8, dat 6,5 £ 0,3 x 10* CFU/g. Bao tti ndm c6 kha nang phat tan dén d6 cao 180 cm, trong d6 mat do bao tt
tap trung cht yéu 6 do cao 40 cm so v6i mét dét. Bién phap gom tan du thuc vét thanh bang gitia hai hang cao su két hgp
xti ly bang ché phdm sinh hoc Trichoderma spp. cho hiéu qua cao trong xti Iy ngudn bénh, lam giam 87,6% mét d¢ bao tt
sau 5 thang theo déi. Két qua la co sd dé xuat cac bién phap quan Iy bénh hiéu qua va bén viing.

Tt khoa: Bénh rung la Pestalotiopsis, Neopestalotiopsis saprophytica, tan du thuc vat, bao ti ndm

1. DAT VAN BE tac nhan gy bénh rung la Pestalotiopsis trén cdy cao su

Bénh rung 14 Pestalotiopsis xudt hién va gay hai tai Viét Nam (Hung et al., 2026). Trong thuc t€ san xuét
trén cy cao su tai Viét Nam tif ndm 2021 v6i cac triégu €0 SU tai Viét Nam, cdc bién phdp phong trit 1a st dqu
chiing la d6m tron trén 14 va rung 14 sém hang loat; cac thuéc hoa hoc Phun trén tan lfi ma chua quan tam dén
triéu chiing nay tuong dong véi bénh rung 14 do ndm  Viéc Xt ly nguén bénh ban ddu. Tan du thuc vat duoc
Pestalotiopsis gdy ra, di dugc ghi nhan va canh bdo ~ Xem la noi ton luu quan trong ctia ndm gay bénh. Viéc
tai cac nudc trong cao su trong khu vic Déng Nam quan ly tan du thuc vat trong vu’c‘)’n cao su chua dugc chu
A (Seelan et al., 2021; Nguyén Don Hiéu va cs., 2022). tr ong dung muic, nhu khong tién hanh j[hu gom vaxuly
Nam Neopestalotiopsis saprophytica da dugc xac dinh la nguén bénh sau khi 14 rung, da tao diéu kién thuén loi
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