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I. PAT VAN DE

Cay cam (Citrus sinensis) 1a mot trong
nhiing loai cay an qua c6 gi tri kinh té va
dinh dudng cao. Hién nay, cdy cam dang
dugc mo rong dién tich va véi viée ap
dung khoa hoc k¥ thuat nén cho san lugng
kha cao, dong gbp vao sy phat trién cua
nén kinh té. Tuy nhién, viéc phat trién va
tang dién tich cay cam dang gdp nhiing
van d& kho khian, trong d6 kho nhat la
phong va tri bénh cho cdy. Trong sb céac
bénh thudong gdp trén cam tai Viét Nam thi
bénh niit than, chay mi do nAm Phytoph-
thora sp. va bénh vang 14, théi r& do nim
Rhizoctonia sp., Fusarium sp. 1a nhitng
bénh phd bién, nhat 1a & khu vire Nghé An.

Dé tri bénh nit than, chay mu do nam
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lgcéy cam dang

Phytophthora sp. va bénh vang 14, thdi r& do nAm Rhi-
zoctonia sp., Fusarium sp., thudc hoa hoc nhu Trep-
pach Bull 607SL, Mexyl 8O0WP hoac Alpine SOWG
phéi hop voi phan Naturfos hodc thude Pylacol
700WP t6 ra c6 hiéu qua. Tuy nhién, st dung thudc hoa
hoc dé tri bénh cho cay cam trong thoi ky kinh doanh
khong dé dang va tén nhiéu chi phi, phu thudc vao dién
tich trong.

Hon nira, viéc sir dung thudc hoa hoc vé 1au dai s&
anh huong dén hé vi sinh vat d6i khang va con tring
c6 ich khac, tir d6 sé anh hudng t61 moi truong sinh
thai. Khac véi thue hoéa hoc, ché pham sinh hoc c6
cac uu diém nhu khong gy anh huong tiéu cuc dén
stuc khoe con ngudi, khong gy 6 nhiém mdi trudng,
c¢6 kha ning phan huy, chuyén hoa cac chat hitu co,
phé thai, gop phan lam sach méi truong ma lai c6 tac
dung ti€u diét ndm bénh gay hai nén cac nha khoa hoc
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trén thé gidi noi chung va ¢ Viét Nam noi riéng déu
dang tap trung nghién ctru. Chinh vi ly do do,
chung t6i tién hanh dé tai nghién ctru “Phdn ldp
va tuyén chon mot s6 ching nam doi khang Tricho-
derma va Chaetonium cé khd ndng trc ché sy phdt
trién ciia nam gdy bénh trén cdy cam”.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

- Nim bénh: Fusarium, Phytophthora, Rhi-
zoctonia.

- Nam dbi khéang: Trichoderma, Chaetonium

2. Phuong phap nghién ctru

2.1. Phén lip cic chiing ndm doi khéng va
ném bénh

Str dung phuong phap phan lap ddi véi cac
chung ndm Trichoderma, Chaetonium, nam gay
bénh nit gdc chay mu, vang 14, thbi & (Phytoph-
throra, Fusarium, Rhizoctonia)

2.3. Xdc dinh, danh gia hiéu luc khang ném
bénh ciia ndm doi khing

- M6i truong thi nghiém: Moi truong PDA.

- Phuong phép tién hanh: Cay dbi xtmg hai
bén.

- Thi nghiém gdm cac 11 cong thuc, dugc
nhéc lai 3 14n, mdi 1an 5 mau:

Cong thire 1: (P6i ching) Nam Fusarium (Fu).

Cong thirc 2: (P6i ching) Nam R. Solani (Rs).

Cong thire 3: (Dbi ching) Nam Phytophthora
(Phy).

Cong thuc 4: Tr + Fu.

Cong thuc 5: Tr + Rs.

Cong thuc 6: Tr + Phy.

Cong thuc 7: Ch + Fu.

Cong thuc 8: Ch + Rs.

Cong thuc 9: Ch + Phy.

Cong thuc 10: Tr + Cha + Rs + Phy + Fu.

Ké mot duong & giita dia petri (phan day).
Cay nam dbi khang va nam bénh trén 2 diém doi
xung nhau trén duong vira ké.

- U & nhiét d6 phong va theo ddi:

+ Chi tiéu theo ddi: Hiéu qua trc ché trong
phong thi nghi¢m (PIRG).

PIRG (percent Inhibition of Radical Growth)
= (R1- R2)/R1 x 100.

Trong do:
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PIRG: Hiéu qua tic ché.

R1: 1a duong kinh phat trién tan ndm ciia
nam gy bénh ciy dbi ching.

R2: 1a duong kinh phat trién ciia tan nam
gdy bénh khi cdy v6i ddi khang.

(hang uim bieh

Chamy & khing
14

Yam

Yem

- Hoat tinh déi khang quy udc nhu sau:

4: Hoat tinh rat cao (PIRG>75%);

3: Hoat tinh ddi khang cao (PIRG: 61-
75%);

2: Hoat tinh d6i khang trung binh (PIRG:
50-60%);

1: Hoat tinh d6i khang kém (PIRG<50%)

2.4. Pinh danh cdc chiing nim doi khang

- Dua vao hinh thai: Quan sat dac diém
hinh thai ctia vi ndm dwoc quan sat va can ctr
theo mé ta khoa phan loai ciia Bui Xuan Pong
(2000) dé dinh danh cac nAm Trichoderma va
Soytong va cong su (1989) dé dinh danh ndm
Chaetonium.

- Bang phlIO’l’lg phap PCR: Téach chiét DNA
tong sO cua nam moc theo protocol cua Sam-
brook va Russell (2001).

II. KET QUA VA THAO LUAN

1. Phan lap nim d6i khing

a) Phan ldp nam Trichoderma

Mau dit duogc thu thap tir cac ving trong
cam tinh Nghé An (thi xa Thai Hoa, Quy
Hop). Mau sau khi thu thap dugc pha loang
thanh cac day nong d6 10°'; 102 103. Hut
0,1ml & mdi ndng do trai déu 1én cac dia petri
¢6 chira moi truong PDA va u ¢ nhiét 36 28°C.
Su phat trién cta nam Trichoderma dugc theo
ddi trong 7 ngay va kiém tra trén kinh hién vi
(Hinh 1).
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Hinh 1: Phan lgp nam Trichoderma

Két qua, trong tong s6 200 mau dat varé nhat, xanh ddm va xanh 14 ma. Dua vao khoa phéan
cdy quanh ving ré ciy cam, ¢6 6 ngudn 7ri- loai ctia Bui Xuan Pong va cong su (2000) trén sy
choderma c6 trién vong. Cac ngudén nay déu  khéac nhau cia cic mau phén 1ap, cac ngudn nam dugc
¢ soi ndm phat trién tot trén moi truong  dat tén Trl, Tr2, Tr3, Trd, Tr5, Tr6 (Hinh 2). Dic diém
PDA, mau sic soi ndm khac nhau tir xanh  hinh thai cac ching duoc mo ta tai Bang 1:

Bang 1. Pic diém hinh thai cic chiing Trichoderma

Tén nam

Dic diém

Trl

Moc sau 2 ngiy nudi cay trén moi truong PGA, sau 7 ngay lan toan bo bé mit dia nudi
céy. Soi ndm ban dau mau tréng, khi phat sinh bao tir c6 mau xanh dam, phat trién tao
thanh cac vong tron déng tam, sat k& nhau. To ndm & ria khuén lac, bé mat khuan lac hoi
20 ghé, khong co giot tiét, khuan lac khong mui, khong tiét sic t6 ra moi trudng.

Tr2

Moc sau 1 ngdy nudi cay trén moi truong PGA, sau 7 ngay lan toan bo bé mit dia nudi
céy. Soi ndm ban dau mau tréng, khi phat sinh bao tir c6 mau xanh luc dam, phat trién
déu trén bé mit dia thach. To soi nAm ngay trén bé mat khuan lac. B& mat khuén lac hoi
20 ghé, khong co giot tiét, khuan lac khong mui, khong tiét sic t6 ra moi trudng.

Tr3

Moc sau 1 ngdy nudi cdy trén moi trudng PGA, sau 7 ngdy lan toan bo bé mat dia nudi
cdy. Soi nAm ban dau mau tring, khi phat sinh bao tir c6 mau xanh 14 ma, phat trién déu
trén bé mat dia thach. To sgi nAm ngay trén bé mit khuan lac. Bé mat khuén lac hoi g6
ghé, khong c6 giot tiét, khuan lac khong mui, khong tiét sac t6 ra moi truong.

Tr4

Moc sau 2 ngay nudi cdy trén moi trudng PGA, sau 7 ngdy lan toan bo bé mat dia nudi
cdy. Soi ndm ban dau mau tring, khi phat sinh bao tir c6 mau xanh dam, phat trién déu
trén dia thach. To soi nAm ngay trén bé mat khuan lac. B& mit khuan lac min, khong co
giot tiét, khudn lac khong mui, khong tiét sic td ra moi trudng.

Tr5

Moc sau 2 ngay nudi cdy trén moi trudng PGA, sau 7 ngdy lan toan bo bé mat dia nudi
cay. Soi ndm ban d4u mau trang, khi phat sinh bao tir c6 mau xanh ddm, tao vong tron
dong tAm, cach xa nhau. To ndm ¢ ria khuan lac, bé mit khuén lac hoi min, tiét giot loang
nhét mau duc trén bé mat dia thach, khuan lac khong mui, khong tiét sic t6 ra méi trudng.

Tr6

Moc sau 2 ngay nudi cdy trén moi trudng PGA, sau 7 ngdy lan toan bo bé mat dia nudi
ciy. Soi nAm ban dau mau trang, khi phat sinh bao tr 6 mau xanh dam, phat trién déu
trén dia thach. To nim ¢ ria khuén lac, bé mat khuan lac min, khéng c6 giot tiét, khuan
lac khong mui, khong tiét sic t6 ra moi truong
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Hinh 3: Soi nam va bao twr nam Trichoderma

Quan sét sgi to va bao tir nAm dudi kinh
hién vi quang hoc & vt kinh x 40 ca 6 ching
nam déu c6 cac dic diém nhu soi ndm c6 vach
ngin ngang, gia sinh bao tir tran, khong co
dinh phong to. Bao tir dinh hinh thanh tir
nhitng cum trén nhitng cudng bao tir dinh, bao
tr dinh c6 dang hinh cau, khong co tai bao
boc (Hinh 3). Dya vao dic diém cua khuan
lac, dic diém vi hoc va dua vao khoa phan

loai Bui Xuan Pong (2000) co6 thé phan loai cac
chung nidm nay déu thudc ching Trichoderma.

b) Phan Idp nam Chaetonium

Céc mau dat thu thap duoc 1am nho, cho vao dia
petri, dat cac mau giéy loc 1x1cm 1én trén, sau do
phun am, dit & diéu kién nhiét d6 phong thi nghiém.
Sau 15-20 ngay, nhitng qua thé ndm Chaetomium
xudt hién véi dic diém c6 cac soi long dic trung dé
nhan biét cia ndm Chaetomium (Hinh 4).

Hinh 4: Bdy nam Chaetonium
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Sau khi cdy thuan, quan sat dic diém trén
dia cay va dudi kinh hién vi, dya trén khoa
phan loai cua Soytong va cong su (1989),
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chung t6i phét hién thiy 3 ngudn Chae c6 dic
diém hinh thai khac nhau, duoc dit tén 12 Chae
1, Chae 2, Chae 3 (Hinh 5).

Hinh 5: A) Cdc ching nam Chaetonium. B) Béo tir nam

bac di€m hinh thai cac chung nam Chaetonium bao gom dac di€m dai thé va dac diém vi thé

duoc mo ta ¢ tai Bang 2.

Béang 2. Dic diém nam Chaetonium

M4 hinh chudi giz'l tri

San xuat dai tra

theo quy dinh; chii ddng ngudn gidng;

- Gibng mi, chat luong glong dat tiéu chuén | - Glong khong dam bao chat lu:ong, glong khong
rd ngudn goc, khong chu dong nguodn giong;

bd, chat lwgng ndng san cao;

- Tién bd k¥ thuat méi, quy trinh canh tac tién |- Tién bo k§ thuat cii, quy trinh canh tac lac hau,
chat lvgng néng san kém;

- Chii dong vat tu, phan bon, thudéc BVTV,
ding chung loai;

- Khong chu dong vat tu, phan bon, thuéc BVTV,
khong ding chung loai.

- T6 chure san xuat chat ché, dong b, han ché
rui ro trong san xuat va tiéu thy;

- Tu phat, thiéu dong b trong san xuat, rui ro cao
trong qua trinh san xuat va tiéu thy;

- San phim san xuét ra dugc Hop tac xa thu
gom, cung cip cho Cong ty, khong bi ép gia,
gi4 ca 6n dinh, chu dong trong khiu san xuét
va tiéu thu.

- San pham san xudt ra thuong bi tu thuong ép gia,
gia ca khong 6n dinh, thiéu chu dong trong san
xuat va tiéu thu.

3. Panh gia hoat tinh khang nAm Phytoph-
thora, Fusarium, Rhizoctonia cua cac chung
nim d6i khang

3.1. Nam Trichoderma

Tién hanh ciy ddi xtng ndm Trl-Tr6 véi
Phytophthora, Fusarium, Rhizoctonia theo tung
cap trén moi truong PDA & diéu kién nhiét do
28°C, trong diéu kién t6i hoan toan. Theo ddi su
phat trién ctia tin nAm sau 3 ngdy nudi cay.

a) Dbi khang ndm Phytophthora
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Két qua cdy ddi khang cac chung nim Tri-
choderma da phan 1ap dugc véi Phytophthora
cu thé nhu sau: Céac ching T1, T2, T3, T4, T5,
T6, phat trién rat nhanh, tc ché su phat trién cta
nam Phytophthora ngay sau 3 ngdy nudi cay.
Chung T2 phét trién chdm hon, tan nim bénh
Phytophthora phét trién c¢6 ban kinh 0,6cm. Tuy
nhién, sau 5 ngay nudi cdy nam Trichoderma
phat trién, sgi nam phu kin bé mat va (e ché
hoan toan nim bénh.
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Hinh 6: Cac chung nam Trichoderma irc ché sw phat trién cia Phytophthora
khi nuéi cdy trén dia thach PDA sau 7 ngay nudi cdy

b) Déi khang nam Fusarium

Sau 3 ngay nudi ciy trén moi truong thach
PDA, ¢ 28°C va diéu kién t6i hoan toan, ching
T1 Gc ché hoan toan ndm bénh Fusarium.
Chung T3 tic ché hoan toan nim bénh sau 5

ngay nudi cdy. Két qua cdy ddi khang ¢ cac chung
con lai (T2, T4, T5, T6) cho thidy ndm bénh phat
trién rat cham vé6i dudng kinh ndm bénh 1an luot 1a
0,7cm; 0,4cm; 0,6cm; va 0,5cm tuong ing voi ty 1€
d6i khang rat cao 92,2%; 95,5%; 93,3% va 94,4%.

Hinh 7: Cdc ching nam Trichoderma ikc ché sw phdt trién cia Fusarium
trén dia thach PDA sau 7 ngay nudi cay

¢) Béi khang ndm Rhizoctonia

Sau 3 ngay nudi cdy trén moi trudong thach
PDA, ¢ 28°C va diéu kién t6i hoan toan, cac
ching T1, T6 ¢6 kha niang tc ché hoan toan
nam Rhizoctonia. D6i véi ching T4, T5, T2, T3
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ndm bénh Rhizoctonia phat trién cham, co duong
kinh 14n luot 13 0,5cm; 0,7cm; 0,4cm va 0,6cm. Tuy
nhién, sau 5 ngay nudi cdy, nam Trichoderma phat
trién lan trén bé miat va (e ché nim bénh. Sau 7 ngay
nudi céy, ndm bénh bi rc ché hoan toan.
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Hinh 8: Céc ching nam Trichoderma vrc ché sw phdt trién ciia Rhizoctonia
trén dia thach PDA sau 7 ngay nudi cdy

3.2. Nam Chaetonium

Tién hanh cdy d6i xing nim Chael,
Chae2, Chae3 vo6i Phytophthora Fusarium
theo timg cdp trén moi trudng PDA & diéu
kién nhiét d6 28°C, trong diéu kién t6i hoan
toan. Theo ddi sy phat trién cia tan nim sau
7 ngdy nudi cay.

a) D6i khang ndm Phytophthora

Két qua cdy dbi khang cac chung nim
Chael-Chae3 véi nam Phytophthora thé hién

& Bang 3. Ndm Chae3 c6 kha ning tic ché ndm bénh
t6t nhat véi hidu qua e ché 78,8%. Sau 5 ngay nudi
cay, nAm Phytophthora phét trién c6 duong kinh tan
nam 1a 4,0cm. Tuy nhién, nAm Chae3 phat trién
manh, 14n 4t va tc ché su phat trién ctia nAm bénh.
Puong kinh phan nim bénh khong bi tin cong cua
nam d6i khang sau 9 ngay nudi cay la 1,9cm.
Puong kinh ndm bénh khi cdy dbi khang v6i nAm
Chael va Chae2 1a 4,3cm va 5,2cm, tuong Uimg voi
hidu qua tre ché 13 52,2% va 42,2%.

Bang 3: Két qua cAy ddi khang cac chiing nAm Chael-Chae3 véi nAm Phytophthora

]?wbng kinh tan Hiéu ql’u‘i
Cong thirc nam Phytophthora trc che
bC (cm) bK (cm) (%)
Chael-P 9 4,3 52,2
Chae2-P 9 52 42,2
Chae2-P 9 1,9 78,8

Hinh 9: Cdc ching nam Chaetonium irc ché sy phat trién ciia Phytophthora
trén dia thach PDA sau 9 ngdy nudi cdy
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b) D61 khang nam Fusarium

Bang 4. Két qua cAy ddi khang cac chiing nAm Chael-Chae3 véi nam Fusarium

R i Puong kinh tan nim Fusarium |Hiéu qua e ché
Cong thire e
DC (cm) bK (cm) (%)
Chael-F 9 4,4 51,1
Chae2-F 9 4,8 46,7
Chae3-F 9 3,0 67,7

Hinh 10: Céc ching nam Chaetonium vrc ché sw phdt trién ciia Fusarium
trén dia thach PDA sau 9 ngay nudi cay

3.3. Poi khdng nim Trichoderma, Chaeto-
nium va Phytophthora, Fusarium, Rhizoctonia
Tién hanh cy tat ca cac ching Trichoderma
va Chaetonium da phan 1ap dugc véi ca 3 ching
ndm bénh Phytophthora, Fusarium, Rhizoctonia.

Sau 4 ngay nudi cdy o nhiét d 28°C, diéu kién
t61 hoan toan, cac ching nim d6i khang trc ché
hoan toan cac ching ndm bénh. Cac ching nim
dbi khang phat trién khong canh tranh nhau
trén dia thach.

Hinh 11: Cdc ching nam Trichoderma va Chaetonium irc ché hodn todn s phdt trién ciia
ndam Phytophthora, Fusarium, Rhizoctonia sau 4 ngay nuoi cdy
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N&m Trichoderma bao vay va tiéu diét mam bénh trong dat

4. Pinh danh céc ching nim d6i khang bing
phuong phap PCR

Pé xac dinh chinh xac dén loai 6 chung Tricho-
derma va 3 chung Chaetonium phan lap dugc, mau
duoc gt té1 Vién Cong nghé Sinh hoc dé dinh danh
bang phuong phép giai trinh ty gen 28S rRNA. So
sanh két qua gidi trinh tg véi trinh ty rRNA
KF732005.1 trén Genbank c6 thé két luan nhu sau:

- Cac chung T1, T2, T3, T4, TS va T6 phan lap
duoc thudc loai Trichoderma asperellum voi ty 1€
tuong dong 99%.

- Chung C1 phan 1ap dugc thudce loai Chaetomium
globosum véi ty 18 twong ddng 99%.

- Ching C2, C3 phan lap dugc thudc loai
Chaetomium cochliodes véi ty 1é twong dong 99%.

IV. KET LUAN

- PBa phan 1ap dugc 6 chiung Trichoderma cé kha
nang e ché hoan toan ndm Phytophthora, Fusarium,
Rhizoctonia.

- ba phan 1ap duoc 3 ching Chaetonium c6 kha
nang e ché cao v6i nAm Phytophthora, Fusarium.

- T6 hop cac chung nam Trichoderma va Chaeto-
nium phat trién khong canh tranh trén moi truong
nudi cy PDA va e ché hoan toan sy phat trién cua
c4 ba nAm bénh Phytophthora, Fusarium, Rhizocto-
nia sau 4 ngay nudi cay trén moi truong thach PDA.
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Nim Fusarium giy bénh
ving I théird cly c6 mi
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- Két qua dinh danh cho thdy 6 ching
Trichoderma phan lap dugc thudce loai 7ri-
choderma asperellum va 3 ching Chaeto-
nium thudc 2 loai Chaetomium globosum
va Chaetomium cochliodes./.

Tai liéu tham khao:

1. Bui Xuan Pong, Nguyén Huy Vin, 2000, Vi
nam dung trong céng nghé sinh hoc, NXB Khoa
hoc va Ky thuat, Trang 148-153.

2. Burgess LW, Summerell BA, Bullock S, Gott
KP, Backhouse D (1994), “Laboratory manual for-
Fusariumresearch” (Fusarium ResearchLaboratory,
The University of Sydney and The Royal Botanic
Gardens:Sydney

3. Granke LL, Quesada-Ocampo LM, Haus-
beck MK, Variation in Phenotypic Characteristics
of Phytophthora capsici Isolates from a Worldwide
Collection, Plant Dis. 2011 Sep;95(9):1080-1088.
doi: 10.1094/PDIS-03-11-0190. PMID: 30732066.

4. Sneh, Baruch & Jabaji, Suha & Neate,
Stephen & Dijst, G. (1998), Rhizoctonia Species:
Taxonomy, Molecular Biology, Ecology, Pathology
and Disease Control, 10.1007/978-94-017-2901-7.

5. Soytong, K. and Quimio, T.H.(1989), “An-
tagonism of Chae globosum to therice blast
pathogen, Pyricularia oryzae”, Kasetsart Journal
(NaturalScience) 23: 198-203.

Ddc san [ ]

KH-CN Nghé An



