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Tom tit:

Hiéu trng ciia chitosan chiéu xa két hop véi nam Trichoderma a6i véi Phytophthora spp. gdy bénh chét héo & ciy dau
tdy da dwoe nghién ciru. Anh hwéng ciia chitosan chiéu xa ddi véi sw sinh truéng ciy dau tay va kha ning phong trir
bénh Phytophthora spp. da dwogc thwe nghiém & diéu kién nha Kinh va in vitro. Két qua cho thay, Phytophthora spp.
giy bénh chét héo trén ciy dau tdy rit nhay caim véi chitosan chiéu xa. Chitosan chiéu xa cé khéi lwong phan tir 30
kDa véi nong do 800 ppm da trc ché hoan toan s sinh truéng ciia hé soi nAm Phytophthora spp. Twéi chitosan chiéu
xa vao dét trong cdy dau tay da dwoc giy nhiém Phytophthora spp., sau d6 bd sung thém nim Trichoderma 1am giam
hoan toan ty 1¢ bénh chét héo do nam Phytophthora spp. giy ra va 1am cho ciy dau tiy sinh truwdng tét hon. Muc
tiéu ciia nghién ctru nay la danh gia hi¢u Gng ciia chitosan chiéu xa va nim Trichoderma dén kha ning sinh truéng

va phong trir bénh chét héo ¢ ciy dau tay.

Tir khéa: Bénh thoi ré, cAy dau tay, chitosan chiéu xa, Phytophthora, Trichoderma.

Chi s6 phén loai: 4.1

Mé dau

Dau tay la loai cdy an qud c6 gia tri dinh dudng, duoc
trong nhiéu ¢ Pa Lat véi dién tich trén 117 ha. Mot sd
loai vi nAm gdy bénh phat trién, lam cho hang chuc hecta
dau tdy bi vang 14, chét héo, den r& do gbc, chu yéu la
do ndm Phytophthora spp. giy ra. Phong trir bénh nim
Phytophthora spp. chu yéu 1a vé sinh dong rudng va sir
dung thude bao vé thuc vat. Thude bao vé thuc vat hoa hoc
sir dung thuong xuyén sé lam ting tinh khang thudc va anh
hudng dén stc khoe con nguc‘wi [1] Giai phap sinh hoc dugc
xem la glal phap thay thé dé kiém soat cac bénh lay truyen
trong dét [2], trong d6, cac hop chét sinh hoc ¢6 nguén goc
tu nhién duoc sir dung thay thé cho hop chit hoa hoc tong
hop, khong gay doc cho nguoi, gia suc va than thién véi
mai truong. Chitosan 13 hop chét polysaccharide ty nhién,
1a dAn xuét deacetyl hoa ciia chitin ¢ trong vd gidp xac tom
cua, c6 hoat tinh sinh hoc nhiéu htra hen nhat [3]. Chitosan
e ché su phat trién cia nim gdy bénh, va 1a mot elicitor
tang cuong cac phan ung ty vé cla cdy trong [4]. Ngoai ra,
bién phap sinh hoc con sir dung céc vi sinh vat déi khang
céc vi sinh vat gdy bénh thuc vat. Nim Trichoderma 1a
nam d01 khang, duogc st dung dé kiém soat phong ngura
mot s6 loai nAm gy bénh & cdy trong nhu ndm Fusarium,
Rhizoctonia, Sclerotium, Phytophthora...[5, 6]. Su két hop
giita cac tic nhan sinh hoc lam giam mirc d6 sir dung thude

"Tac gia lién hé: Tel: 84-63-3823222 ; Email: nguyenduyhang7@yahoo.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(7) 7.2018

trir nAm hoa hoc nhung van mang lai hiéu qua phong bénh
rit cao [7]. Do d6, muc tiéu cia nghién ctru nay la xac dinh,
danh gia kha ning trc ché cua chitosan chiéu xa khéi lugng
phan tir thap két hop v6i ndm Trichoderma spp. d6i voi nim
Phytophthora spp. giy bénh bénh den ré va kha niang sinh
truong cua cdy dau tay, lam co so khoa hoc cho viéc xay
dung giai phap phong trir bénh, thuc day ting truong cho
cay dau tay.
Noi dung nghién ciu

Vit liéu nghién ciru

- Gibng dau tay: Giéng dau My da (F ragaria X ananassa)
su dung trong thuc nghiém duoc nhan giéng bang phuong

phép nuéi cly in vitro, san xuét tai Trung tdm Nghién cuu
g dung k¥ thuat néng nghiép Lam Pong.

- Chung ndm Phytophthora spp. gy bénh den ré duoc
phan 1ap trén cady dau tay bi bénh tai Da Lat.

- Ching nim Trichoderma spp. st dung trong thuc
nghiém dugc phan lap tai ving dat Pa Lat va luu trir tai
phong thi nghiém cta Trung tdm Cong nghé bic xa, Vién
Nghién ctru hat nhan.

Phwong phap nghién ciru

- Chitosan dugc st dung trong cac thuc nghiém co khéi
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Abstract:

Antifungal effects of irradiated chitosan in combination
with Trichoderma strain on the root rot disease
Phytophthora spp. in strawberry were investigated.
The effect of irradiated chitosan on the growth and the
root rot control of Phytophthora spp. in strawberry was
evaluated in vitro and under greenhouse conditions.
The results showed that irradiated chitosan with the
molecular weight of 30 kDa strongly inhibited the
mycelial growth of Phytophthora spp. The soil treatment
by irradiated chitosan in combination with Trichoderma
spp. strain completely reduced the root rot disease and
promoted the growth of strawberry. The aim of this
study was to evaluate the effect of irradiated low-weight
chitosan in combination with Trichoderma spp. strain on
the growth promotion and control of the root rot disease
in strawberry.

Keywords: Irradiated chitosan, Phytophthora, root rot,
strawberry, Trichoderma.

Classification number: 4.1

luong phén tr 100 kDa, 30 kDa va chitosan oligomer (C).
Chitosan 30 kDa duoc diéu ché tir chitosan 100 kDa trurong
trong dung dich H,0, 3% theo ty I¢ 1:3 (w/v), va chiéu tia
gamma véi lidu xa 10 kGy. Chitosan oligomer (C,) dugc
diéu ché tir dung dich 10% chitosan 30 kDa (hoa tan trong
dung dich acid acetic 3%), chiéu tia gamma véi lidu xa
20 kGy. Khéi lwong phan tir cia chitosan dugc xac dinh
bang phuong phap sic ky gel (GPC) trén may LC—20AB
Shimadzu, Nhat Ban. Chat chuén 1a Pullulan c¢6 khdi lwong
phan tir tir 738 dén 380000 Da.

- Xéac dinh kha ning khang nim Phytophthora spp. cua
chitosan chiéu xa c6 khdi lugng phan tir (Mw) khac nhau
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trong diéu kién in vitro: Nam Phytophthora spp. (mdt mau
thach PDA ¢6 chira hé soi nam, kich thudc 1 mm?) dugc
nudi cdy trén moi truong PDA (glucose, dich chiét khoai
tay, thach Agar) c6 bd sung chitosan Mw khac nhau véi cc
ham luong: 0, 50, 100, 300, 500, 800, 1000, 1500 va 2000
ppm. Kha ning khang ndm Phytophthora spp. ctia chitosan
duogc danh gia bang phuwong phap do kich thudc cia hé soi
nam sinh truéng theo thoi gian khac nhau ¢ nhiét d¢ 25°C.

- Khao sat anh huong chitosan chiéu xa két hop voi
nam ddi khang Trichoderma spp. dbi voi su sinh truong,
ty 1€ bénh cua cay dau tay trong trén dat da gay nhim nim
Phytophthora spp. trong diéu kién nha kinh. Thi nghiém
gf")m 4 nghiém thirc, mdi nghiém thire duoc lap lai 3 lan:

+ Nghiém thirc 1 (d6i ching): Cay dau tay con 45 ngay
tudi dugc trong trong chau nhya (@18 cm) voi 1 kg dat
dugc gay nhiém 1% sinh kh6i nam Phytophthora spp. (tinh
theo khdi lwong dit). Sinh khbi hé soi ndm Phytophthora
spp. dugc nhan nuoi trén moi truong cam trau sau 25 ngay
& nhiét d6 25°C; sinh khdi hé soi ndm Phytophthora Spp-
dugc sir dung gay nhidm tryc tiép vao dét trong dau tay.

+ Nghiém thtre 2 (xir Iy nAm Trichoderma spp.): Ciy dau
tay trong trong chau nhya véi dat da nhiém 1% sinh khoi
nam Phytophthora spp. xit Iy nAm Trichoderma spp. v6i sd
lwong bao tir 1a 108 bao tir/g dat.

+ Nghiém thirc 3 (xtr 1y chitosan): Cay déau tay trong
trong chau nhya v6i dat da nhiém 1% sinh khéi nim
Phytophthora spp. xtt Iy dung dich chitosan véi ham lugng
phi hop (mg/kg dat).

+ Nghiém thirc 4 (xir 1y chitosan + nidm Trichoderma
spp.): Cay dau tiy trong trong chau nhya voi dat ¢a nhiém 1%
sinh khdi nAm Phytophthora spp. xtt Iy dung dich chitosan
v6i ham lugng phii hop (mg/kg dat) va ndm Trichoderma
spp. voi sb luong bao tir 1a 108 bao tir/g dat.

Céc chi tiéu vé khbi luong tuoi, khéi lugng kho cua ré,
than va 14 cay dau tay, ty 1¢ bénh, ty 1€ urc ché duogc ghi nhan
& mdi nghiém thirc.

X 1y s6 lidu: Sir dung phan mém Excel 2013 dé phan
tich va tong hop cac s6 liéu thu thap dwoc tir cac thi nghiém.
Dung phan mém SPSS 16.0 dé phan tich thdng ké cac sb
ligu.

Két qua va thao luan

Anh hwong cua chitosan chiéu xa khéoi luong phan
tie khdc nhau dén kha nang sinh truwong hé soi ném
Phytophthora spp.

Két qua & bang 1 cho thiy, chitosan c6 kha nang Uc ché
su sinh truong cua hé sgi nam Phytophthora spp. so voi doi
chung khong c6 chitosan. Nong dg cua chitosan cang tang
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cao thi kha ning sinh trudng cta hé soi ndm cang giam.
Bang 1. /inh’hm’mg cia chitosan chiéu xa khdi lugng phéan ti
khac nhau dén kha nang sinh truéng hé sgi ndm Phytophthora
spp. gay bénh hai cay dau tay.

DPuong kinh tdn nAm Phytophthora spp. theo thoi gian nuéi

Chitosan Néng 4§ céy (mm)
(ppm)
24 giv 48 giv 72 gio 144 gior
0 233:033  7,67#033 12335033  19,13£047°
50 233:033 633033  12,03£0,32°  18,33£0,33°
100 2,03:0,58  5,1060,58%  10,17£0,49  16,37+0,32"
Coo 300 2,03:0,58 4676033 943028  15,67+0,33"
500 133033 333:033¢  7,33£033  14,13£0,49°
800 ) ) ) O]
50 233:033  5476032°  10,67£0,35°  16,67+0,33"
100 2,03:0,58  4,03£0,55%  933£027°  13,10£0,49°
C, 300 133:033%  3,1060,58°  8,67+0,58°  12,33£0,33°
500 1,00£0,00°  1,00£0,000  6,67£0,33¢  9,800,20¢
800 ) ) ) )
50 2334033 6334033 12,1060,49*  18,67+0,33
100 203+0,58"  6,0740,55°  12,03£0,55°  16,10+0,49"
300 2,03+0,58"  533+033°  10,33£033"  15,670,33"
500 1334033 5,10£0,55"  10,07£0,52°  14,07+0,52°
& 800 1,00£0,00°  3,10£0,58°  9,10£0,52°  12,17+0,46°
1000 1,000,000  2,13£049% 7332033  11,670,33¢
1500 1,00£0,00°  1,73£027¢  6,03+0,12¢  820+04l°
2000 1,000,000 1,67+033  4,10£0,18°  7,33+0,33°

Ghi chd: (-) hé sgi ndm khong sinh trudng. Trong cling mot cot, cac gia
tri 6 cac chit cai a,b,c,d,e theo sau chi su khac biét c6 y nghia thong
ké (P<0,05).

Trong ba loai chitosan dugc thir nghiém thi chitosan 30
kDa (C,)) cho két qua wc ché tét hon so véi chitosan 100
k]?a (C,,,) va chitosan oligomer (C,). Ty I¢ 1'].’C‘Ché hé soi
nam Pi,zytophthora spp. sau 144 gio cua C, ¢ néng do 500
ppm doi véi Phytophthora dat 48,77%, cao hon han so voi
Co V%:l C,1a26%; con ¢ nf”)r}g d6 800 ppm’cﬁa C,vacC,da
uc ché hoan toan su phat trién cua hé sgi nam Phytophthora.
Su te ché phat trién hé soi ndm cua C,kémhon so voi C,
va C,, bang chung la soi nam van phat trién te.’li muc nong
dd 2000 ppm tuy c6 giam nhung chua tc ché dugc hoan
toan.

Anh hwéng ciia chitosan chiéu xa khéi lwong phan tiv
khdc nhau két hop véi nam Trichoderma spp. déi véi sw
sinh truong hé sgi nam Phytophthora spp.

Ty 16 trc ché cua chitosan két hop voi ndm Trichoderma
doi voi su sinh truong hé soi nam Phytophthora dugc thé
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hién rat rd trong bicu do 1 va bicu dd 2. Khi sir dung C,,
va C,, & ndng do 500 ppm két hop véi ndm Trichoderma
thi ty 1é trc ché sinh truong dat gép 2 14n so véi cac nghiém
thirc chi st dung chitosan don 1é. Ty 1¢ trc ché cua C,, két

r 3 1 , 100 két hgp
v6i nam Trichoderma. O néng do tir 100 dén 500 ppm cua

hop voi nam Trichoderma cao hon hoat luc ctia C

chitosan C, két hop v6i ndm Trichoderma e ché hon 80%
sy sinh truong cia hé sgi ndm Phytophthora giy bénh hai
cay dau tay.
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Biéu db 1. Ty Ié tc ché clia C,,,
két hgp Trichoderma spp. doi
V6i sy sinh truéng hé sgi ndm
Phytophthora spp.

Biéu db 2. Ty 18 c ché clia C,,
két hgp Trichoderma spp. doi
V6i sy sinh truéng hé sgi ndm
Phytophthora spp.

Anh hwéng ciia chitosan chiéu xa két hop véi nim
Trichoderma spp. doi véi ty 1¢ bénh do ndm Phytophthora
spp. duwoc gay nhiém nhan tgo va khi nang sinh truong
ciia cdy ddu tiy trong trong diéu ki¢n nha kinh

Sau khi bo sung sinh kh6i nam Phytophthora spp. vao
dat trong dau tay thi ty 1¢ bénh trén cdy dau tdy trong cac
nghiém thirc 1a 100%, dong thoi xuat hién nhiing triu
chimg bénh dién hinh do ndm Phytophthora giy ra dugc
trinh bay & bang 2. Khi sir dung ndm Trichoderma dé xir ly
nam Phytophthora thi Trichoderma van c6 tic dung tc ché
hoat dong ctiia nAm Phytophthora nhung cho hiéu qua khong
cao. Ty 1& bénh giam 15 rét khi xtr Iy ndm Phytophthora
bang C,, (300 mg/kg dét) hodc C,, (300 mg/kg dat) két hop
v6i ndm Trichoderma. Trong 30 ngay thir nghiém, nghiém
thire stt dung C,, don 1¢ dé xir Iy ndm Phytophthora thé hién
kha nang khang nam tot, cay phat trién binh thuong, nhung
sau d6 thi hiéu lyc khang ndm bat dau giam. Trong khi do,
cay dau dugc gy nhiém nam Phytophthora sau khi xir Iy
bang C, két hop v6i ndm Trichoderma thi hoan toan khong
bi bénh sau 30 ngay xur 1y.
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Bang 2. Ty l&ébénh cia cay dau dugc gay nhiém nam Phytophthora
spp. sau 30 ngay Xt ly va ty 1€ dc ché& bénh cda chitosan khéi
lugng phan tir 30 kDa két hgp nam Trichoderma spp-

Ty ¢ bénh Ty 1€ e
Nghiém thirc Tri¢u ching bénh sau 30 ngay  che bénh
xirly (%) (%)
Dtichin G 1o
Phvionhthora s 14 quan, s0 14 giam, 100 0
Viop PP- théi gbe
Phytophthora spp. Cay bi do gbe, héo, 14
. S R o 67 33
+ Trichoderma spp. quan, s 1a giam
Cay bi o gde, héo,
Phytophthora spp. + C, Vg 28 72
Phytophthora spp. + C Cay phat trién binh
. @ A 0 100
+ Trichoderma spp. thuong

Bang 3. Anh huéng ctia chitosan khéi lugng phan ti 30 kDa két
hgp véi ndm Trichoderma spp. dén khéi lugng tuoi va khoi lugng
kho clia cay dau dugc gay nhiém nam Phytophthora spp.

Khéi lvgng twoi (g/cdy)  Khdi lwong khd (g/cdy)
Nghiém thirc = -

Ré Théin + La Ré Thin + Ld
Déi chimg q a q q
Phytophthora spp. 2,09¢ 324 0,28¢ 0,81
Phytophthora spp. . . . .
+ Trichoderma spp. S0 i L
Phytophthora spp. + C,, 5,74° 6,38 0,66° 1,49°
Phytophthora spp. +C, 6.80°  7.19° 108 2370

+ Trichoderma spp.

Ghi cha: Trong cling mot cot, cac gia tri c6 cac chii cdi a, b, ¢, d theo sau
chf su khéac biét co y nghta théng ke (P<0,05).

Két qua & bang 3 cho thiy, khdi luong tuoi va khdi
luong kho cua ré, than va l4 cua cay dau tay dugc gay nhiém
nam Phytophthora spp. khi xur 1y bang C, ket hop voi ndm
Trichoderma spp. cho két qua 1a tot nhat so v6i cac nghiém
thire khac.

Dua vao két qua thyuc nghiém st dung C, va C két
hop v6i Trichoderma spp. dé xtu Iy nAm Phytophthom spp "
chung t6i nhan thiy viéc bd sung thém nim Trichoderma c6

(A) (B) ©) (D)

Hinh 1. Anh hu'dng clia chitosan 30 kDa phdi hgp véi nim
Trichoderma ddi véi su sinh trudng clia cay dau tay dugc gay
nhiém nam Phytophthora spp. (A) Dai chu’ng( % sinh khé&i nam
Phytophthora spp.); (B) 0,1% sinh kh&i ndm Phytophthora spp.
+ 300 ppm C30; (C) 0,5% sinh kh&i ndm Phytophthora spp. +
300 ppm C30; (D) 1% sinh khéi ndm Phytophthora spp. + 300
ppm C30.
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anh hudng tich cuc dén kha nang khang nim Phytophthora
cua C, va lam cho cdy dau tang truéng manh hon (hinh 1).

Két luan

Anh huéng cua chitosan chiéu xa khdi lugng phan tir
thap phdi hop v6i nam ddi khang Trichoderma dén su sinh
truong cta cdy dau tdy va kha ning phong trir bénh nim
Phytophthora spp. da duoc thuc nghiém & diéu kién in vitro
va trong diéu kién nha kinh. Nam Phytophthora spp. rat
nhay cam vé6i chitosan chiéu xa c6 khdi luong phan tir thap.
Chitosan c6 khdi luong phéan tir 30 kDa duoc diéu ché tir
chitosan 100 kDa bang phuong phap chiéu xa trc ché manh
su phét trién hé soi nam Phytophthora spp. Khi phéi hop
chitosan 30 kDa v6i nAm Trichoderma da tic ché hoan toan
su sinh trudng hé soi nam Phythophthora trong diéu kién in
vitro. Su phdi hop gitra chitosan 30 kDa véi nam ddi khang
Trichoderma d& xir 1y bénh Phythophathora da tac dong
tryc tiép dén sy sinh truong cua cy dau tdy, khdi luong
than 14 cao gip 2,2 1an va khdi luong tuoi 1& cao gip 3,2 lan
so v6i cay dau tdy khong xir Iy. Dat trong cdy dau tay da
duoc gay nhiém Phytophthora spp. sau d6 tudi chitosan 30
kDa va b6 sung thém nam Trichoderma lam giam ty 1& bénh
chét héo do nam Phytophthora spp. giy ra va lam cho cay
dau tay sinh truong tot hon. Su két hop gitta cac tic nhan
dbi khang sinh hoc va hop cht polymer sinh hoc 1a mét giai
phap an toan, gitip kiém soat hiéu qua bénh Phytophthora
spp. gay hai cay dau tay.
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