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ABSTRACT

Effects of Paecilomyces sp. to Meloidogyne incognita and Pratylenchus penetrans
in laboratory conditions

Plant-parasitic nematodes are one of the main pathogens found in many different
crops. In many agricultural regions of the world, plant-parasitic nematodes caused
great harm to agricultural production, causing billions of tons of yield losses each
year. Nematodes belong to the two genera Meloidogyne and Pratylenchus are one of
the most dangerous groups, reducing the yield and quality of crops, indirectly causing
significant economic losses. To prevent plant-parasitic nematodes while ensuring
agricultural sustainable development without affecting human health as well as the
environment, currently, the use of parasitic fungi to control plant-parasitic nematodes
have been receiving great attention. Among the parasitic fungi, the fungus
Paecilomyces spp. gained the most interest and attention due to its high parasitic
potential and ability to control plant-parasitic nematodes. The strain Paecilomyces sp.
in this study has a high potency in inhibiting egg hatching and high lethality to M.
incognita and P. penetrans. After 120 hours, the hatching rate at 1.5 % 10° spores/ml
was 22% compared to 77.2% at the control experiment. After 168 hours, the mortality
rate at 4.5 x 10° spores/ml was highest (99% and 94% for M. incognita and P.
penetrans, respectively), meanwhile, in the control experiment, the highest mortality
rate of nematodes was 0.4 to 0.9%. Based on the above results, the fungal strain
Paecilomyces sp. used in this study is considered to be a very potential strain in
inhibiting egg hatching and killing plant-parasitic nematodes.

Nguoi phan bién: TS. Lé Mai Nhit.
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L. DAT VAT BE

Tuyén trung thuyc vat 1a mot trong
nhiing tac nhan giy hai chinh trén nhiéu
loai cdy trong khac nhau (Perry et al.,
2009). Tai nhiéu ving san xuidt nong
nghiép trén thé gidi, tuyén trung thuc vat
gdy tac hai 1on ddi v6i san xuit nong
nghiép, chiing giy thiét hai hang ty tin
hoa mau hang nam (Luc et al, 2005).
Ton that kinh t& nong nghiép do tuyén
trung thuc vat gy ra udc tinh khoang 125
ty USD mdi nim trén toan thé gidi
(Chitwood, 2003). Tuyén trung thyc vat
¢ thé gay hai trén nhiéu bod phan khac
nhau cta cdy trong nhu: than, 14, hoa, qua
hodc ré. Trong d6, nhém tuyén tring noi
ky sinh (Meloidogyne spp., Pratylenchus
Spp.,...) gdy hai trén ré 1a mot trong
nhitg nhém nguy hiém nhat, lam suy
giam nang suit va chat luong cay trong tir
d6 gian tiép gay nhiéu thiét hai vé kinh té
(Luc et al., 2005).

Dé phong trir tuyén tring thuc vat ma
van dam bao phat trién nong nghiép bén
vitng va khong anh huong dén stc khoe
con nguoi cling nhu moi truong, viéc su
dung thién dich tu nhién dé han ché sy
phat trién ciing nhu tiéu diét tuyén tring
thuc vat da va dang rat duge quan tam
(Vagelas et al., 2007; Sharman & Pandey,
2009). Co rat nhiéu sinh vat trong tu
nhién nhu: nam, vi khuén, virus, tuyén
trung an thit, con trung,... da dugc tim
thiy ky sinh hodc sin mdi tuyén tring
thuc vat (Stirling, 1991). Trong do, nam
ky sinh 1a nhém vi sinh vét ¢6 nhiéu trong
dat va c6 tiém ning 16n trong phong trir
tuyén trung thuc vat (Jatala, 1986;
Siddiqui & Mahmood, 1996). Trong sb
cac loai ndm ky sinh, nAm Paecilomyces

spp. duge quan tdm va nghién ctru nhiéu
nhit, do tiém ning ky sinh va kha ning
kiém soat quan thé tuyén trung thuc vat
t6t (Khan et al., 2006; Kiewnick &
Sikora, 2006; Brand ef al., 2010). Nam
Paecilomyces spp. ¢6 phd phin bd rong,
xuét hién véi tin suét cao & cac vung nhiét
d6i va can nhiét déi (Chen et al, 1996),
chung duoc tim thdy trong hau hét hé sinh
thai dat nong nghiép (Brand et al., 2010).
Co ché ciia nAm Paecilomyces spp. 1a ky
sinh tryc tiép 1én trimg, au tring hodc con
truong thanh boi cac soi nam, déng thoi
san sinh ra cac hoat chét, enzym nhu acid
acetic, leucinotoxin, chitinase va protease
c6 kha nang phan huy 16p kitin bén ngoai
clia tring va tuyén trung trudng thanh
(Khan et al., 2004; Kiewnick & Sikora,
2006). Cac enzym phan huay 16p vo tring,
tao diéu kién thuan loi cho sgi nAm xam
nhap va pha hily cac giai doan phat trién
0 giai doan sém (Khan et al., 2006;
Mukhtar et al., 2013).

Trén thé gi6i, nhiéu thir nghiém trong
phong thi nghiém ciing nhu ngoai dong
rudng, cho thay nam Paecilomyces spp.
c6 hi¢u qua cao trong viéc kiém soat mat
d6 tuyén trung Meloidogyne spp. va
Pratylenchus spp. (Jonathan & Rajendran,
2000; Tiyagi & Shamim, 2004; Kiewnick
& Sikora, 2006). Hién nay, loai nam
Paecilomyces lilacinus dugc xem la mot
trong nhimg tac nhan kiém soat sinh hoc
duoc thir nghiém rong rai nhat trong viéc
quan 1y tuyén trung thuc vat va da duoc
thuong mai hoa (Atkins et al, 2003;
Haseeb & Kumar, 2006; Kumar et al.,
2009). Tuy nhién, mdi chiung Paecilomyces
spp. khac nhau lai ¢6 hi¢u lyc phong trir
khac nhau nhat dinh trén cac nhom tuyén
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trung khac nhau. Do vay, viéc phan lap cac
chung nam Paecilomyces ban dia tu tu
nhién va thu nghi€ém hiéu qua phong tru
ciia chung trén cic nhom tuyén tring 1a
rat can thiét dé tim ra d6i tuong ti wu
trong phong trir sinh hoc tuyén trung &
Viét Nam.

Trong nghién cuu nay ching toi thur
nghi€ém va bao cao hi€u qua phong tru
ctia ching ndm Paecilomyces sp. phan 1ap
6 Viét Nam d6i véi tuyén tring
Meloidogyne incognita va Pratylenchus
penetrans trong diéu kién phong thi
nghiém dua trén kha ning Gc ché no
trimg va tiéu diét tuyén trung.

II. b1 TWONG VA PHUONG PHAP
NGHIEN CG’U

2.1. P6i twong nghién ciru

-Dich bao tir coia chung nam
Paecilomyces sp. do Vién Tho nhudng
Noéng hoa cung cap.

- Trang va 4u trung tuyén tring
M. incognita.

- Tuyén trung P. penetrans.

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phdp nhin nuéi nim
Paecilomyces sp.

Nam Paecilomyces sp. dugc nhan
nudi trong moéi truong long PDB (Potato
Dextrose Borth) theo phuong phéap cua
Gao et al. (1998), ¢ nhiét do 25°C. Sau 7
ngay, dung dich dugc loc qua ray vai thd
dé loai bo soi nam, roi ly tim & 5000
vong/phut ¢ nhiét @6 20°C trong thoi gian
20 phit. Sau d6, bao tir nim trong phan
1§ng dong & éng ly tdm, dugc thu lai, dém
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va diéu chinh ndng d6 bao tir ndm 1a 106
bao tu/ml.

2.2.2. Phwong phdp nhén nuéi tuyén tring

Phuong phédp nhdn nudi tuyén tring
M. incognita: Tuyén tring M. incognita
duoc nhan nudi trén cdy ca chua theo md
ta cua Lopez-Pérez et al. (2011) c6 hiéu
chinh: Hat ca chua dugc khtr trung bé mat
bang con 70% trong 5 phut, vét ra rira
sach rdi cho vao dung dich natri
hypochlorite 1% (Na°Cl) trong 15 phut.
Sau d6, hat ca chua duoc rira lai nhiéu lan
véi nude cit dé loai bo hét dung dich
NaOCI. Céac hat nay dugc gieo trong khay
dat da khu tring, khi cdy duoc hai 14 that
thi chuyén vao cac chau dat (250 cm?
dat). Sau khi ca chua bén r& thi tién hanh
chung tuyén tring M. incognita v6i s6
luong 200 4u trung/chiu. Sau 30 - 60
ngdy thu tuyén tring. R& ciy ca chua bi
nhiém tuyén tring M. incognita dugc ria
sach, sau do cit nho thanh tung doan 1 - 2
cm va cho vao dung dich NaOCI 1,5%.
Lac déu trong 5 phut pha v& ciu triic vo
gelatin ctia tai trimg. Au trung dugc thu
qua riy loc c6 duong kinh 16 rdy 40 pm
va trung dugc thu & rdy loc c6 duong
kinh 16 ray 25 pm.

Phuong phdp nhdan nudi tuyén tring
P. penetrans: Tuyén trung P. penetrans
dugc nhan nudi theo phuong phap cua
Coyne et al. (2014): Chon cu ca rét tuoi,
khong bi bénh, rira sach. Ngam ca 16t vao
trong con 95°C khoang 1 - 2 gidy roi ho
trén ngon lira dén con dé khur trung. Sau
khi khir tring cat ca ca rot thanh cac
miéng nho day 0,5 cm. Gép timg miéng
ca rét ho qua trén ngon lira dén con roi
cho vao dia petri ti¢t trung. Bdo quan céac
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dia ca rbt trong ti moi truong & nhiét do
25°C. Sau d6, dung pipet hut 20ul dung
dich c6 chua tuyén trung P. penetrans da
duoc khir trung, bom 1én miéng ca 1ot &
vi tri mo vién ngoai cua dia ca rot. Cac
dia petri ¢6 chta ca rdt duge bing kin
bang parafilm rdi dit trong ti moi truong
& 25°C. Sau 45 - 60 ngay tién hanh thu
tuyén tring. Tuyén trung sau khi nhan
nudi duge thu tir dia ca rot bang phuong
phap xay nghién: ca rdt sau nhan nudi
dugc cho vao may xay véi toe do 12.600
vong/phut trong 3 lan, mdi l1an 10 giay.
Dung dich ca rdt sau xay dugc cho qua
ray loc c6 kich thudc 16 100 um dé loai
b6 cac manh mo ca rdt roi thu tuyén tring
qua ray loc ¢6 kich thudc 16 25 um. Phan
md ca rot duge dit trén ray loc tinh co
kich thudc 18 rdy 40 pum va thu tuyén
trung trong dia sau 24-48 gio.

2.2.3. Phwong phdp thir nghiém danh
gid higu qud ciia ndm Paecilomyces sp.
doi voi tuyén tring

- Thi nghiém danh gia kha nang tc
ché no trimg tuyén trung M. incognita:
duogc tién hanh theo phuong phap mé ta
boi Pau et al. (2012), c6 hi€u chinh: Thi
nghiém duoc tién hanh theo 3 cong thic
(CT) v&i 3 nong do dich bao tir nAm khac
nhau: 1,5 x 10°, 3 x 10° va 4,5 x 10° bao
ti/ml. Mdi CT gém 3 dia petri dudng
kinh 3,5 cm, mdi dia c6 300 tring tuyén
trung M. incognita. Sau khi gdy nhiém,
dat cac dia petri ¢ trong ti dinh 6n ¢ nhiét
d6 27°C. Theo doi ty I¢ triing no sau 24,
72 va 120 gio. Nudc cat duge s dung
trong cac CT d6i chung (PC). Thi
nghiém duoc nhéc lai 3 1an.

Ty ¢ (%) trimg nd duoc tinh theo
cong thirc:

S6 lwong au trung

Ty 1¢ (%) trimg nd =

- Thi nghiém danh gia hiéu luc diét
du tring M. incognita: Pugc tién hanh
theo phuong phdp mé ta boi Pau et al.
(2012), c6 hi¢u chinh. Thi nghiém duogc
tién hanh theo 3 CT véi 3 nong do dich
bao tir nam khéc nhau: 1,5 x 103, 3 x 10°
va 4,5 x 105 bao ti/ml. Mdi CT gém 3 dia
petri duong kinh 3,5 cm, mdi dia co6 300

S6 lwgng trixng ban dau 8

(S6 lwong 4u trung ban dau — S6 lwgng 4u trung con séng)
X

100

au trung M. incognita. Sau khi gay nhiém,
dat cac dia petri ¢ trong ti dinh 6n ¢ nhiét
d6 27°C. Theo ddi ty 1& 4u tring
M. incognita chét sau 24, 72, 120 va 168
gio. Nude cit duoc st dung trong cac CT
d6i chimg. Thi nghiém dwoc nhic lai 3 1an.

Ty 1& (%) 4u tring chét dugc tinh
theo cong thirc:

Ty 18 (%) 4u tring chét =

- Thi nghiém danh gia hi¢u lyc diét
tuyén trung P. penetrans dugc tién hanh
theo phuong phdp md ta boi Pau et al.
(2012), c6 hi€u chinh: Thi nghiém dugc

100

S6 lwong 4u trung ban dau

tién hanh theo 3 CT véi 3 ndng d6 dich bao
tir nAm khac nhau: 1,5 x 105, 3 x 103 va 4,5
x 105 bao ti/ml. M&i CT gdm 3 dia petri
duodng kinh 3,5 cm, mdi dia c¢6 300 tuyén
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trung P. penetrans. Sau khi gy nhiém, dit
cac dia petri ¢ trong ti dinh 6n & nhiét do
27°C. Theo ddi ty 1¢ tuyén trung
P. penetrans chét sau 24, 72, 120 va 168

gio. Nude cit duoc st dung trong cac CT
d6i chimg. Thi nghiém dwoc nhic lai 3 1an.

Ty 1& (%) tuyén tring chét dugc tinh
theo cong thirc:

__ (S8 lwong tuyén trung ban dau — S6 lwong tuyén trung con séng) % 100

Ty 1& (%) tuyén tring chét =

- Sb liéu danh gia sai khac gitta cac
cong thic thi nghiém vé ty 1& chét va kha
ning né tring duge xu ly thong ké bang
ANOVA dya trén phan mém SPSS.

I1I. KET QUA VA THAO LUAN

3.1. Anh huwéng _dich bao tir nim
Paecilomyces sp. dén ty 1€ né trirng caa
tuyén trung M. incognita

Thi nghiém danh gia anh hudng dich
bao tir ndm Paecilomyces sp. dén ty 18
ng trimg cia tuyén tring M. incognita
duoc thir nghiém & ba néng do bao tu
nim khéc nhau 1a: 1,5 x 10%, 3 x 10° va
4,5 x 10° bao tir/ml. Kiém tra ty 1& trang
nd sau cac khoang thoi gian 24, 72 va
120 gio dugc thé hién ¢ bang 3.1, sai
khac ¢6 ¥ nghia thong ké & cac CT dich
bao tir nAm khéc nhau.

S6 lwong tuyén trung ban dau

Két qua thir nghiém cho thay, sau 24
gio ty 1& (%) trimg tuyén trung
M. incognita n¢ ¢ cac CT thi nghiém sai
khac c6 y nghia thong ké. O cac CTI,
CT2, CT3 ty 1¢ trimg nd 1an luot 1a 18,4,
16,4 va 158%, ¢ CT dbi chimg ty 1¢
tring nd cao nhat 1a 21,6%. Sau 72 gio,
ty 1& trimg no da co su khac biét dang ké
& cac CT thi nghiém khéc nhau, & CT ddi
chung ty 1€ trimg nd 1a 54,3%, ¢ CT1 ty
1€ trimg no 1a 22%, 16,7% & CT2. Sau
120 gio, ty 1é trang né & CT d6i chimg
van ting cao va dat 77,2%, & ca 3 CT thi
nghi¢m ty 1¢ tring nd khong tang so véi
sau 72 gio. Nhu vy, ty 18 no tring tuyén
trang M. incognita cb6 mbi twong quan
chit ch& va ty 1& nghich voi nong do bao
tr nAm, khi nong d6 bao tir nam ting lén
thi ty 1€ tring nd lai giam di.

Bang 1. Anh hwong ciia n,d'm Paecilomyces sp.
dén ty I¢ (%) no trirng tuyén trung M. incognita

Ty & (%) né trieng tuyén trung M. incognita

Cong thirc thi nghiém

Sau 24 gio Sau 72 gio Sau 120 gi®»

BC 21,6 £ 0,7 (a) 54,3 + 5,6 (a) 77,2+6,4 (a)

(nw&c cat) (20,8 - 22,1) (47,8 - 57,6) (70,4 - 83,2)

CT1 18,4 + 1,8 (ab) 22+ 2,3 (b) 22+2,3(b)

(1,5 x 10% bao ter/ml) (16,9 - 20,3) (20,1 - 24,4) (20,1 - 24,4)
CT2 16,4 £ 0,6 (b) 18,7+ 1 (c) 18,7+ 1 (c)

(3 x 105 bao tir/ml) (15,7 -17,1) (17,9 - 19,3) (17,9 - 19,3)

CT3 15,8 + 1,6 (b) 16,7 £ 1,3 (d) 16,7 £ 1,3 (d)

(4,5 x 10° bao ttr/ml) (13,9 - 16,8) (14,5 - 17,8) (14,5 - 17,8)

Ghi chLi."Sé liéu trung binh biéu dién trong bang dwoc chuyén sang ham Asin (x/100))*1/2 trude khi xtr
1y. Cac so trong cung mot cdt ¢ chir cai khac nhau 1a sai khac co y nghia voi P < 0,05.
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Hinh 1. Anh chup trirng tuyén trung M. incognita bi nAm Paecilomyces sp. ky sinh

3.2. Anh hudng dich bao tir nim
Paecilomyces sp. dén ty 1& chét cia 4u
trung M. incognita

Thi nghiém danh gia anh hudng dich
bao tir ndm Paecilomyces sp. dén ty 18
chét cua 4u trung M. incognita duoc tién
hanh ¢ ba CT ndng do bao tir ndm khac
nhau 1,5 x 10°, 3 x 10° va 4,5 x 10’ bao
ti/ml, sai khac co ¥ nghia théng ké giira
céc cong thirc thi nghiém. Kiém tra ty 18

du tring M. incognita chét sau cac
khoang thoi gian 24, 72, 120 va 168 gio.
Két qua thir nghiém duogc trinh bay &
bang 3.2 va hinh 3.2 cho thay, dich bao
tir nAm Paecilomyces sp. c6 hiéu luc giy
chét d6i v6i 4u trung M. incognita. Ty 1&
4u trung chét c6 mdi twong quan chit
ché va ty I¢ thuan voi néng do bao tr
ndm. Nong d6 bao tir ndm thir nghiém
cang cao thi ty 1& 4u trang M. incognita
chét cang cao.

Bing 2. Ty I¢ (%) Gu tritng M. incognita chét do ndm Paecilomyces sp.

Ty |é (%) chét cha au trung M. incognita

Cong thirc thi nghiém

Sau 24 gio» Sau 72 gio» Sau 120 gio Sau 168 gio
bC 0(a) 0,3+0,1(a) 0,5+0,1(a) 0,9+0,2(a)
(nwérc cét) (0,2-0,4) (0,4-0,7) (0,7-1,0)
CT1 13,1+ 0,4 (b) 39,9+ 1,7 (b) 67,1+ 1,7 (b) 75,1+ 2,1 (b)
(1,5 x 105 bao t&/ml) (12,7 - 13,3) (38,6 - 41,8) (65,2 - 68,2) (73,2-77,4)
CT2 15,4 + 1,7 (bc) 44,2 + 2,5 (cd) 93,7+ 1,1 (c) 98,4+ 1,1 (c)
(3 x 10° bao t/ml) (14,2 -17,3) (42,2 - 47,0) (92,4 - 94,3) (97,2 -99,4)
CT3 16,7 £ 1,1 (c) 50,7 £ 4,7 (d) 98,7 + 0,5 (d) 99,1+ 0,4 (c)
(4,5 x 105 bao t&/ml) (15,7 -17,9) (47,7 - 56,1) (98,1 - 99,0) (98,9 - 99,6)

Ghi chii: S6 1iéu trung binh biéu dién trong bang dwoc chuyén sang ham Asin (x/100))*1/2 trude khi xtr
ly. Céc s6 trong ciing mot cot ¢6 chir cai khac nhau 14 sai khac co ¥ nghia véi P < 0,05.
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Sau 24 gio ty 1& (%) au tring chét &
cac CT1, CT2 va CT3 khong co sy sai
khac nhiéu, cu thé & cic CT1, CT2 va
CT3 ty 1& 4u trung chét lan luot 1a 13,
15,4 va 16,7%. Sau cac khoang thoi gian
72 gid ty 1& Au trung chét ting 1én déng

ké. Va sau 120 gio, ty 1& au tring chét ca
3 CT thi nghiém déu dat trén 50%. Sau
168 gio, & CT3 ty 1é 4u trung chét dat cao
nhat 12 99%. Trong khi do, ty 1é 4u tring
chét & CT d6i ching 14 0,9%.

50 pm

Hinh 2. Anh chup 4u trung M. incognita chét do nAm Paecilomyces sp. ky sinh

3.3. Anh hwéng dich bao tir nim
Paecilomyces sp. dén ty 18 chét caa
tuyén trung P. penetrans

Dich bao tir nAm Paecilomyces sp.
ciing co hiéu luc giy chét tuyén tring
P. penetrans. Két qua thir nghiém sai
khac ¢6 ¥ nghia thong ké & cac CT thi
nghiém. Sau 24 gio, ty 1& tuyén tring P.
penetrans chét & cac CT1, CT2 va CT2
tuong ung l1a 10,6; 14,8 va 16,3%. Sau 72
gio, ty 1€ nay tang 1én l1a 29,1; 34,6 va

44,1%. Ty 1& tuyén trung P. penetrans
chét tiép tuc tang Ién sau cc khoang thoi
gian 120 va 168 gio. Ty 1& tuyén trung P.
penetrans chét cao nhat 1a 94% & CT3
sau 168 gio. Nhu vay, ty 18 tuyén tring
P. penetrans chét c6 mdi tuong quan chit
ché va ty 1€ thuan véi néng do bao tur
nam. Nong d6 bao tir ndm thir nghiém
cang cao, ty 1& tuyén tring P. penetrans
chét cang nhiéu.

Bing 3. Ty Ié (%) tuyén triing P. penetrans chét do nim Paecilomyces sp.

Ty lé chét (%) tuyén tring P. penetrans

Cong thirc thi nghiém

Sau 24 gi¢» Sau 72 gi¢» Sau 120 gio Sau 168 gio
bC 0(a) 0(a) 0,1+ 0,2(a) 0,4 + 0,5(a)
(nwérc cat) (0,1-0,2) 0,2-0,7)
CT1 10,6 £ 0,9 (b) 29,1+ 1,3 (b) 43,5+ 5,1 (b) 68,6 + 4,2 (b)
(1,5 x 10° bao ter/ml) (9,6 - 11,3) (28,2 -30,7) (37,7-47,2) (63,8-71,3)
CT2 14,8+ 1,5 (c) 34,6 +4,0 (c) 61,4+ 4,8 (c) 81,6+ 5,6 (c)
(3 x 105 bao ttr/ml) (13,3-16,3) (30,0 - 37,3) (56,0 - 65,0) (75,3 - 86,0)
CT3 16,3+ 1,6 (c) 44,1+ 2,2 (d) 78,6 + 5,4 (d) 94,5 + 4,2 (d)
(4,5 x 10° bao ter/ml) (14,6 - 17,7) (42,4 - 46,6) (72,6 - 82,8) (90,0 - 98,2)

Ghi chd.',Sé lidu trung binh biéu dién trong bang dugc chuyén sang ham Asin (x/100))*1/2 trude khi xir
ly. Cac s0 trong cung mét cdt cd chit cai khac nhau 1a sai khac c¢6 y nghia véi P < 0,05.
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Hinh 3. Anh chup tuyén tring P. penetrans bi nAm Paecilomyces sp. ky sinh

Mot s6 loai ndm thudc gidng
Paecilomyces di dugc danh gia cao vé
kha ning kiém sinh hoc tuyén tring ky
sinh thyc vat (Atkins ef al., 2003). Chiing
ky sinh truc tiép 1én trimg, du tring va
con céi (Kiewnick & Sikora, 2006). Co
ché giy bénh cia niam 1a sau khi giy
nhiém, bao tr ndm nay mam va bat dau
phat trién tao thanh soi. Soi nam ngay
cang phat trién tao thanh mang ludi soi
nam bao phu trimg va tuyén tring. Sau
khi hinh thanh gidc bam (appressoria), sgi
ndm bam vao 16p vo trimg, vo tuyén
trung dong thoi san sinh ra cac hoat chat
va enzym nhu leucinotoxin, acid acetic,
chitinase va protease (Khan et al., 2004;
Kiewnick & Sikora, 2006). Cac enzym
chitinase va protease c6 tac dung hoa tan
16p vo trung, tao diéu kién thuan loi cho
soi nam tham nhap vao trimg va pha huiy
cac giai doan phat trién phoi thai ¢ giai
doan sém (Khan et al., 2006; Mukhtar et
al, 2013). Pé xam nhiém vao tuyén
trung, sgi ndm Paecilomyces spp. can
phai xuyén qua 16p vo cutin cta tuyén
trung. Cac enzym nay ciing c6 kha nang
phan haty 16p kitin bén ngoai ciia tuyén
trung (Khan et al, 2004; Kiewnick &

Sikora, 2006). Khi 16p vo cutin bi xam
nhap boi sgi nam, tuyén trung s€ bi té liét,
soi ndm s& xam chiéu toan bd co thé va
tiéu hoa tuyén tring dé lam ngudn dinh
dudng (Evans, 2007). Theo Jatala, két qua
thor nghiém trong phong thi nghiém cho
thdy ndm Paecilomyces spp. lay nhiém
tring cua loai M. incognita va pha huy
phoi trong vong 5 ngay (Jatala, 1986).

Nhu vdy, sau khi ching nim
Paecilomyces sp. vao dia petri tht
nghiém, gap diéu kién thuan loi, soi nAm
moi bat dau sinh truong phat trién nén
sau 24 gid ndm chua anh hudng nhiéu
dén kha ning tc chét no tring va giét
chét tuyén tring. Tuy nhién, sau 72 gio,
nam da phat trién manh, xam nhép vao
trong phdi trimg va tuyén tring, céc
enzyme, hoat chit dugc san sinh nhiéu
hon nén di giét chét tuyén tring va wc
ché dang ké luong trimg nd. Sau 120 gio,
toan bd trimg da bi nim ky sinh va phan
hay, sau 168 gio tuyén tring ciing bi ky
sinh va phan huy gan hét.

Theo két qua nghién ctru ciia Sun et
al. (2006), khi 6ng tién hanh thir nghiém
trong phong thi nghiém hi¢u luc cua 186
chang nidm P. lilacinus d6i voi tuyén
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trung M. hapla cho thiy ty 1& tring né
trung binh 14 42% va ty 1& 4u tring bi chét
trung binh 1a 16% (Sun et al., 2006).
Trong khi Al Kader (2008), b4do cao hi¢u
qua giy chét cia dich bao tor nim
Paecilomyces d6i voi au tring M.
incognita 1a 99% sau 2 ngay giy nhiém
(Al Kader, 2008). Tuong tu, Pau et al
(2012), ciing cong bd ba ching nim P.
lilacinus c6 kha nang lam giam dang ké
lugng trimg né tuyén tring M. incognita.
Cu thé 1a trong thoi gian 7 ngiy ty 1¢
trimg nd 1a 12 - 11%, trong khi do & cong
thirc d6i chung ty 1¢ trimg no 1a 74% (Pau
et al., 2012). Al Ajrami (2016), di tién
hanh thir nghiém kha ning wc ché no
tring M. incognita cta nam P. lilacinus &
cac nong d6 1500 va 3000 bao ti/ml. Két
qua, sau 72 gid ty 1& trimg né ¢ ndng do
bao tir ndm 1500 bao tu/ml 1a 18% va &
noéng d6 ndm 3000 bao tw/ml 1a 7%, &
cong thirc d6i chimg 1a 88%. Ty 1é 4u
tring chét 1a 35% ¢ ndng do bao tir nAm
1500 bao tir/ml va 57% & ndng do bao tir
nam 3000 bao ti/ml (Al Ajrami, 2016).
Nghién ctru cua Lé Thi Mai Linh va cs.
(2015), ciing cho thdy ndm P. javanicus
c6 kha niang trc ché no trimg va giét chét
4u trung M. incognita sau 120h, & céc
cong thirc nam 5, 10 va 20% ty 1¢ tring
no lan luot 1a 11,8; 8,9; 3,8% va ty 1¢ au
tring chét 1a 52; 55 va 75% (L. T. M.
Linh va cs., 2015). Nhu vay, so vdi cac
nghién ctru trén thé gidi cling nhu & Viét
Nam, dich bao tir nAm Paecilomyces sp.
trong nghién ctru ndy ¢ hiéu lyc cao ddi
v6i qué trinh trc ché ng trimg va giét chét
du tring M. incognita va tuyén tring
P. penetrans.
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Trong diéu kién phong thi nghiém
dich bao tir nAm Paecilomyces sp. c6 hiéu
luc cao trong viéc trc ché tring ng ciing
nhu cé kha ning gy chét 2 loai tuyén
triung M. incognita va P. penetrans. O cac
ndéng do dich bao tir nAm khac nhau, ty 16
tring nd va tuyén trung chét 1a khac
nhau. Sau 120 gio, ty 1€ trung no & CT
noéng do bao tir ndm 1,5 x 10° bao tir/ml
1a 22%, & CT déi chung 1a 77,2%. Sau
168 gi, & CT ndng do bao tir ndm 4,5 x
105 bao tir/ml, ty 1& 4u trang M. incognita
chét 1a cao nhit dat 99% va ty 1& tuyén
tring P. penetrans chét cao nhat 1a 94%.
Trong khi d6, & CT d6i chimg ty 1é tuyén
tring chét cao nhét tir 0,4 - 0,9%. Nhu
vay, dich bao tir nim Paecilomyces sp.
trong nghién ctru ndy c6 hiéu luc cao d6i
v6i qué trinh trc ché né trimg va giét chét
au tring M. incognita va tuyén triung P.
penetrans. Pay 1a mot chung nam rat c6
tiém nang trong tng dung san xuit cic
ché pham sinh hoc phong trir tuyén tring
ky sinh thyc vat. Tuy nhién, dé danh gia
chinh x4c tiém ning cia ching ndm
Paecilomyces sp. trong nghién clru nay
can c6 thém cac thir nghiém va danh gia
cu thé hon ¢ diéu kién nha ludi va ngoai
dong ruong.

Loi cam on

Nghién cuu nay dwoc tai tro’ kinh phi
tir dé tai Nafosted ma s6: 106.05-2019.323

TAI LIEU THAM KHAO

1. Al Ajrami, HHM. (2016). Master of
Biological Sciences Microbiology,
Evaluation the Effect of Paecilomyces
lilacinus as a Biocontrol Agent of



Hoi thao Québc gia Bénh hai thyc vat Viét Nam 1An ther 19

23 - 25/10/2020

Meloidogyne javanica on Tomato in Gaza
Strip. The Islamic University-Gaza Research
and Postgraduate Affairs Faculty of science.

Al Kader, M. A. A. (2008). In vitro studies on
nematode interaction with their antagonistic
fungi in the rhizosphere of various plants.
Ph.D. Thesis, Albert-Ludwigs-Universitit,
Germany.

Atkins, S.D., Diaz, H. L., Kaslisz, H., Hirsch,
P.R. & Kerry, B.R. (2003). Development of a
new management strategy for the control of
root-knot nematodes (Meloidogyne spp.) in
organic vegetable production. Pest Manage,
Sci, 59, 183 - 189.

Brand, D., Soccol, C.R., Sabu, A. & Roussos, S.
(2010). Production of fungal biological control
agents through solid state fermentation: A
case study on Paecilomyces lilacinus against
root-knot nematodes. Micol. Aplicada Int, 22,
31 -48.

Chen, Z.X., Dickson, D.W., McSorley, R.,
Mitchell, D.J. & Hewlett, T.E. (1996).
Suppression of Meloidogyne arenaria race 1
by soil application of endospores of Pasteuria
penetrans. J. Nematol, 28, 159 - 168.

Chitwood, D.J. (2003). Research on plant-
parasitic nematode biology conducted by the
United States Department of Agriculture-
Agricultural ~ Research ~ Service.  Pest
Management Science, 59, 748 - 753.

Coyne, D. L., Adewuyi, O. & Mbiru, E.
(2014). Protocol for in vitro culturing of
lesion nematodes: Radopholus similis and
Pratylenchus  spp. on
International Institute of Tropical Agriculture
(IITA), Ibadan, Nigeria, 15.

Evans, A. (2007). Soil dwelling free-living
nematodes as pests of crops. Scottish
Agricultural College Technical Note (TN603)
ISBN, 1854828959.

Gao, X., Zhou, H., Zhang, H., Chen, C. &
Deng, S. (1998). Effical of the MCWAI1S8
strain  of  Paecilomyces
Meloidogyne inognita. Chinese Journal of
Biological Control, 14(4), 163 - 166.

carrot  discs.

lilacinus  on

10.

11.

12.

13.

14.

15.

16.

17.

18.

Jatala, P. (1986). Biological control of plant
parasitic nematodes. Ann. Rev. Pathopathol,
24, 453 - 489.

Jonathan, E.I. & Rajendran, G. (2000).
Biocontrol potential of the parasitic fungus
Paecilomyces lilacinus against the root-knot
nematode Meloidogyne incognita in banana.
Journal of Biological Control, 14, 67 - 69.

Haseeb, A. & Kumar, V. (2006).
Management of Meloidogyne incognita-
Fusarium solani disease complex in brinjal by
biological control agents and organic
additives. Annals of Plant Protection
Sciences, 14,519 - 521.

Khan, A., Williams, K. L. & Nevalainen,
H.K.M. (2006). Infection of plant-parastic
nematodes by Paecilomyces lilacinus and
Monacrosporium lysipagum. Biol. Cont, 51,
659 - 678.

Khan, A., Williams, K. L. & Nevalainen,
HK.M. (2004). Effects of Paecilomyces
lilacinus protease and chitinase on the
eggshell  structures and hatching of
Meloidogyne javanica juveniles. BioControl,
31, 346 - 352.

Kiewnick, S.& Sikora, R. (2006). Evaluation
of Paecilomyces lilacinus strain 251 for the
biological control of the northern root-knot
nematode Meloidogyne hapla Chitwood.
Nematology, 8, 69 - 78.

Kumar, V., Haseeb, A. & Sharma, A. (2009).
Integrated management of Meloidogyne
incognita-Fusarium solani disease complex of
brinjal cv. Pusa Kranti Ann. Plant Protection
Science, 17,192 - 194.

L& Thi Mai Linh, Nguyén Thi Duyén, Trinh
Quang Phap, Nguyén Thi Phuong Anh, Pham
Vin Ty (2015). Nghién ctru kha ning tc ché
tuyén trang Meloidogyne incognita trén ca
phé ciia ndm Paecilomyces javanicus. Tap chi
Céng nghé Sinh hoc, 13(4), 1025 - 1029.
Lopez Pérez, J. A., Escuer, M., Diez Rojo, M.
A., Robertson, L., Piedra-Buena, A., Lopez
Cepero, J. & Bello Pérez, A. (2011). Host
range of Meloidogyne arenaria (Neal, 1889)
Chitwood, 1949 (Nematoda: Meloidogynidae)
in Spain. Nematropica, 41, 130 - 140.

199



Nguyén Thi Duyén va ctv.

19.

20.

21.

22.

23.

Luc, M., Sikora, R. & Bridge, J. (2005). Plant
Parasitic Nematodes in Subtropical and
Tropical Agriculture. C. A.B International
Institute of Parasitology, 629 pp.

Mukhtar, T., Hussain, M. A. & Kayani, M.Z.
(2013). Biocontrol potential of Pasteuria
penetrans, Pochonia chlamydosporia,
Paecilomyces lilacinus and Trichoderma
harzianum against Meloidogyne incognita in
okra. Phytopathologia Mediterranea, 52, 1,
66 - 76.

Pau, C.G., Leong, S., Teck, C., Wong, S.K.,
Eng, L., Jiwan, M. & Majid, N.M. (2012).
Isolation of Indigenous  Strains  of
Paecilomyces lilacinus with Antagonistic
Activity against Meloidogyne incognita.
International Journal of Agriculture &
Biology, 14(2).

Perry, R., Moens, M. & Starr, J. L. (2009).
Root-knot nematodes. CABI, 480pp.

Sharman, P. & Pandey, R. (2009). Biological
control of root- knot nematodes; Meloidogyne
incognita in the medicinal plant; Withania
somnifera and the effect of biocontrol agents
on plant growth. African Journal of
Agriculturan Research, 4, 564 - 567.

200

24.

25.

26.

27.

28.

Siddiqui, Z. A. & Mahmood, 1. (1996).
Biological control of plant parasitic
nematodes by fungi: A review. Bioresource
Technology, 58,229 - 239.

Stirling, G.R. (1991). Biological Control of
Plant  Parasitic  Nematodes.  Progress,
Problems and Prospects. CAB International,
Wallingford, UK.

Sun, M.H., Gao, L., Shi, Y.X., Li, B.J. & Liu,
X.Z. (2006). Fungi and actinomycetes
associated with Meloidogyne spp. eggs and
females in China and their biocontrol
potential. Journal of Invertebrate Pathology,
93(1), 22 - 28.

Tiyagi, S. A. & Shamim, A. (2004). Biological
control of plant parasitic nematodes associated
with chickpea using oil cakes and
Paecilomyces  lilacinus.  Indian J. of
Nematology 34, 44 - 48.

Vagelas, I.K., Pembroke, B., Gowen, S.R. &
Davies, K.G. (2007). The control of root-
knot nematodes (Meloidogyne spp.) by
Pseudomonas oryzihabitans an its
immunological  detection on  tomato
roots. Nematology, 9, 363 - 370.



