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TOM TAT

Nghién cttu anh huéng cua bao hat gidng dau xanh bang nanochitosan va dich chiét vi khuan
Pseudomonas putida (P. putida) dén sinh truang, han ché bénh hai trong diéu kién in vivo. Cac thi
nghiém dugc b tri mot nhan va két hop. Két qua nghién ciru cho thiy bao hat giéng d4u xanh bang
hén hop nanochitosan va dich chiét vi khuan ddi khang P. putida 1am cho ty 1¢ nay mam dat 100%;
tdc d6 ra 1a trung binh nhanh hon ddi ching 1,17 14 va lam ting chiéu cao (dat 25,96 cm sau 20 ngay
gieo), cao hon so véi ddi chung 3,18 cm. Kha ning han ché bénh cua cic cdy dau xanh bao hat bang
hdn hop nanochitosan va dich chiét vi khuan P. putida cao hon so vé6i bao hat gidng bang ting yéu tb
tac nhan sinh hoc va ddi ching, hat gidng dau xanh bao hdn hgp nanochitosan va dich chiét vi khuan
dbi khang P. putida c6 chi s6 AUDPC bénh héo rii gbc mdc den va bénh méc vang (28,89 va 28,89;
88,89 va 116,67) thip hon so voi ddi ching (82,22 va 84,45; 216,67 va 216,66). Can ap dung két qua
nghién ctru trén vao thuc tién san xuét dau xanh nham mang lai hiéu qua cao cho ngudi san xuét.
Tir khoa: bao hat, nanochitosan, Pseudomonas putida.
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1. MO PAU

Chat lugng hat gidng 14 yéu t6 quan trong trong qua trinh nay mam, sinh trudng cua
cdy. Cac loai hat gibng d& bi nhiéu loai ndm gay bénh tin cong, dac biét 1a cac loai nim co
nguon bénh trong dat (nhu Sclerotium rolfsii) va truyén qua hat giéng nhu Aspergillus sp. ...
trong diéu kién bao quan khéng tét. D& phong trir nhitng bénh nay, cho dén nay thi bién phap
hoa hoc Van 1a pho bién duoc sir dung dé xir 1y hat gidng. Phuong phép tao bao hat giong
(seed coating) bang cac tic nhan sinh hoc dugc Gng dung trén thé gigi nhung & Viét Nam
chua duoc quan tAm nhidu va ap dung con han ché.

Phuong phép tao bao hat giéng 1a phuong phép sir dung hoa chat dé tao I6p mang
bao phu hat gidng gitip hat khong bi sau bénh hai tin cong trong qua trinh bao quan, lam
tang ty 1& nay mam, moc déu ngay ca trong diéu kién bét loi nhu thiéu hoic thira nudc
(Ahmed va cs., 2001). Tuy nhién, bién phap xir Iy bang hoa chat c6 mot s6 han ché nhu lam
giam kha nang ty dé khang bénh ciia hat gidng, anh huéng dén chat lugng ciia nong san;
ngoai ra, bién phap nay con gy 6 nhiém méi truong va dé lai du luong trén hat ngii coc
(Honglu va Guomei, 2008). Xu thé méi hién nay 1a huéng dén st dung cac hop chat tu nhién
than thién vi modi truong hodc cac chung vi sinh vat ddi khang ciing nhu dich chiét cia
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chung dé tao bao hat giéng boi mang bao sinh hoc mé ra nhiéu trién vong mai nhu ting
cuong tinh kich khang vi sinh vat gdy bénh, ting cuong kha niang chong chiu véi didu kién
bat loi ctia mdi truong. (Zeng va cs., 2012; Chookhongkha va cs., 2013).

Nanochitosan 1a dn xuét cua chitosan, c6 kich thudc siéu nho (tir 10 d¢én 100 nm)
nén dé dang di qua mang té bao, c6 dién tich va dién tich bé mat cuc Ién nén c6 thé wc ché
cac loai vi khuan, nim bénh (Chookhongkha va cs., 2013).Ngoai ra cac nha khoa hoc ciing
da tim ra nhiéu chung vi khuan c6 kha ning khang ndm nhu Bacillus subtilis, P. putida.
Trong do vi khuén P. putida c6 kha nang dbi khang voi nhiéu loai vi sinh vat gy bénh thuc
vat (Tran Thi Thu Ha va cs., 2010).

Céc nghién ctru tao bao hat gidng hién nay trén thé gi¢i chu yéu st dung cac tac
nhan sinh hoc don 1¢, nghién ctru ctia ching t6i gdm cac thi nghiém don 1é va két hop giita
nanochitosan va dich chiét vi khuan ddi khang P. putida nham danh gia anh huéng cia bao
hat giéng d4u xanh biang nanochitosan va dich chiét vi khuan déi khang P. putida dén sinh
trudng khang bénh.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Hat gidng dau xanh DX208 dwoc mua tai Cong ty giéng cdy trong Quang Tri; Dung
dich nanochitosan duoc diéu ché theo phuong phép tao gel ion (Nguyén Cao Cudng va cs.,
2014) va dich chiét vi khuan d6i khang P. putida dugc thu theo phuong phap sic ky long
nguoc dong ap suit cao (RP-HPLC) (Souza va cs., 2003).

Chuang nim méc Aspergillus niger N3 (A. niger) duoc phén 1ap tir hat dau xanh bi
bénh (Nguyén Hién Trang va Ha Anh Btc, 2017). Chiing nim méc Aspergillus flavus T1 (A.
flavus) dugc phan 14p tir cic mau ngd nép NK66 nhidm nim mdc (Nguyén Thy Dan Huyén va
cs., 2017).

Céc hat gidng duoc tao bao hat nhu & bang 1, sau bao quan 5 thang dugc sir dung
lam thi nghiém.

Bdng 1. Cac cong thirc thi nghiém bao hat giéng dau xanh

Cong thuc Tac nhan sinh hoc bao hat giong Viét tat
| Khéng bao hat Déi chiing
I Nanochitosan 0,18% Nanochitosan
1] Dich chiét vi khuan P. putida 18% DC P. putida
\Y; Han hop nanochitosan 0,18% + dich chiét

vi khuan P. putida 18% Nanochitosan + DC P. putida

2.2. Phuwong phap nghién ctru

Nghién ctru dugc thuc hién tir thang 12/2016 dén 4/2017 tai nha ludi khoa Nong hoc,
truong Dai hoc Nong Lam, Pai hoc Hué. Nghién ciru dugc tién hanh trong chau.

Str dung dat phu sa va cat sach phoi kho va sang min, tron déu véi nhau theo ti 16 3
2. Sau d6 déng vao bi nilong va hap vo trung (121°C trong 20 phut). St dung chau nhya,
duong kinh chau 15 cm va chiéu cao 8 cm, mdi chau c6 300 g hdn hop dat : cat (3 : 2) dé bd
tri thi nghiém.
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Thi nghiém anh huong cua bao hat giéng dau xanh bang nanochitosan va dich chiét vi
khuan P. putida dén kha ning sinh truéng.

Gieo cac hat gidng dugc bao hat vao chau da dugc chudn bi, mdi chau 15 hat, mdi
chau 1a 1 1an lap lai va 3 1an lap lai.

Thi nghiém anh huong cua bao hat giéng dau xanh bang nanochitosan va dich chiét vi
khuan P. putida dén kha ning giam bénh do nim gay ra trong diéu kién lay bénh nhén tao st
dung chang nim A. niger N3 va A. flavus T1.

Tron déu thach nam A. niger va A. flavus vao hdn hop dat-cat da dugc hap vo trang
(30 gram thach nam/3000 g dat - cat) (tron hai loai nAm doc lap nhau). Cho hdn hop vao cac
chau thi nghiém da chuén bi, gieo cac hat giéng dau xanh ¢ bang 1.

Chi tiéu theo dai: Ti I¢ nay mam (%), chiéu cao ciy (cm), s6 la/cay (1), ti I¢ bénh
trugc nay mam (%), ti Ié bénh sau nay mam (%), AUDPC (Puong cong tién trién bénh - Area
Under Disease Progress Curve) (Campell va Madden, 1990)

S liéu duogc thu thap va xir Iy bang phan mém thong ké chuyén dung Statistix 10.0,
phén tich phuong sai ANOVA mdt nhan t6 dé xac dinh su sai khac giira cac gia tri trung binh.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia bao hat giéng dau xanh bz"mg nanochitosan va dich chiét vi khuan
P. putida dén kha niing nidy mam va sinh truéng

Ti I& nay mam & cac cong thirc ting dan theo thoi gian va dat cuc dai vao ngay thi 6,
dac biét la cong thuc nanochitosan + DC P. putida va cong thirc DC P. putida c6 ti 1€ nay
mam cao nhit (dat 100%), ting 8,89 % so véi cong thuc ddi chimg (91,11%). Cong thic
nanochitosan (dat 95,55%) c6 ti 1& nay mam cao hon so véi cong thirc d6i chimng (Bang 2 va
Hinh 1).

Bing 2. Anh hudng cta bao hat giéng dau xanh bang nanochitosan va dich chiét vi khuén P. putida
déntile nay mam

Cong thirc Ti 1¢ nay mam %
3NSG ANSG 5NSG 6NSG
béi chung 73,332 82,220 88,880 91,11°
Nanochitosan 80,002 86,66 95,552 95,552
DC P. putida 84,442 91,112 97,772 1002
Nanochitosan + DC P. putida 84,442 95,552 97,772 1002

Ghi chu: NSG: ngay sau gieo
Trong ciing mét Cot, cdc chit cdi khdc nhau thé hién sy sai khdc o y nghia thong ké véi p < 0,05 (LSD test)

Chung t6i nhan thiy c6 su anh huong cua bao hat nanochitosan va dich chiét vi
khuan P. putida 1én sy nay mam cua hat dau xanh. Dac biét ddi véi hat duoc bao DC P.
putida; hdn hop nanochitosan va dich chiét vi khuan P. putida c6 ti 1¢ nay mam vuot troi hon
hin so voi hat khong duoc bao. Két qua cua chung toi phu hop v6i nghién ctru caa mot sb
tac gia trén thé gioi, khi hat giéng bao bang chitosan c6 thé lam ting toc d6 nay mam va cai
thién kha ning chdng chiu stress cua cay la lai (Ruan va Xue, 2002); hat ngdm chitosan lam
tang nang lugng nay mam, ty I¢ nay mam, hoat tinh cta lipase, acid gibberellic (GA3) va
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acid indole acetic (IAA) trong dau phong (Zhou va cs., 2002); cac Rhizobacteria tang truéng
thiic ddy sy nay mam, tang sinh khdi va niang suit & ngd (Kotchoni va Moussa, 2013).

(@)

Hinh 1. Ti l¢ nay mam ¢ cac cong thirc thi nghiém.
(a: D4i chung; b: Nanochitosan; ¢: DC P. putida; d: Nanochitosan + DC P. putida)

Sau 5 ngay dau tién, s6 14 & cac cong thirc khong c6 su khac nhau. Sau 20 ngay theo
ddi, s 14 bién dong tir 3,00 — 4,17 14; su sai khac co y nghia dbi voi cong thirc nanochitosan
+ DC P. putida (4,17 14) va cong thirc d6i chimg (3,00 14); cong thire nanochitosan (3,27 14)
va cong thuc DC P. putida (3,20 1) déu c6 sb 1a nhiéu hon so véi cong thirc d6i ching
(Bang 3).

C6 thé két luan riang cay dau xanh tir hat dwoc bao hat bing nanochitosan va dich
chiét vi khuan P. putida ¢ toc do ra 14 nhanh hon so véi cdy dau xanh tir hat khong duoc
bao. Dic biét dbi véi hat duoc bao hdn hop nanochitosan va dich chiét vi khuan P. putida,
cay dau xanh co tdc do ra 14 nhanh nht.

Bdng 3. Anh huong cua bao hat gidng dau xanh bang nanochitosan va dich chiét vi khuan P. putida
déntdc dorala

Cong thitc Tbc @6 ra la (1a)
5 NSG 10 NSG 15 NSG 20 NSG
Dbi ching 2,008 2,372 2,77° 3,00°
Nanochitosan 2,00? 2,702 3,00 3,27°
DC P. putida 2,002 2,732 3,00 3,200¢
Nanochitosan + DC P. putida 2,002 2,832 3,172 4,172

Ghi chu: NSG: ngay sau gieo
Trong ciing mt Cot, cdc chir cdi khdc nhau thé hién sy sai khdc c6 ¥ nghia théng ké véi p < 0,05 (LSD test)

Sau 5 ngay gieo, c6 su chénh 1éch vé chiéu cao cdy dau xanh & cac cong thirc (8,52
—9,83 cm). Sau 10 ngay gieo, cdy dau xanh ting truong manh vé chiéu cao; cac cong thuc
nanochitosan (17,62 cm), cong thitc DC P. putida (17,73 cm), cong thic nanochitosan +
DC P. putida (18,05 cm) déu co chiéu cao vuot tréi hon so véi cong thirc d6i chung (16,47
cm) (Bang 4). Sau 15 ngiy sau gieo, chiéu cao ciy bién dong tir 20,93 — 23,45 cm; trong
d6 chiéu cao cdy & cong thirc nanochitosan + DC P. putida (23,45 cm) vuot troi hon han so
Vv6i cong thirc dbi chang (20,93 cm). O lan do sau 20 ngdy, chiéu cao ciy & cac cong thic
c6 su khac nhau, cao nhat 1a cong thirc nanochitosan + DC P. putida (25,96 cm), thap nhat
1a cong thire ddi ching (22,79 cm), cac cong thirc con lai déu c6 chiéu cao vuot troi hon
cong thie dbi ching.
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Bdng 4. Anh huong cua bao hat giéng dau xanh bang nanochitosan va dich chiét vi khuan P. putida
dén chiéu cao cay

Chiéu cao cay (cm)

Cong thuc
5NSG 10NSG 15NSG 20NSG
Déi chiing 8,5200° 16,4733° 20,9267" 22,7933¢
Nanochitosan 9,1867% 17,6200? 22,4170% 24,2000P
DC P. putida 9,6467°2 17,7267 23,0000? 24,8000P
Nanochitosan + DC P. putida 9,82672 18,0533 23,7467¢ 25,9600

Ghi chu: NSG: ngay sau gieo
Trong ciing mét Cot, cdc chit cdi khdc nhau thé hién sy sai khdc cé y nghia thong ké véi p < 0,05 (LSD test)

Cay dau xanh tir hat giéng dugc bao nanochitosan va dich chiét P. putida c6 kha
nang nay mam, sinh truong, phat trién tot hon so voi cay dau xanh tir hat gidng khong duoc
bao, dic biét 1a hat dugc bao hdn hop nanochitosan va dich chiét P. putida cho két qua nay
mam, chiéu cao, s6 14 tét nhat. Két qua nay ciing pht hop trén mét s6 nghién ciru khac. Sy
két hop cua chitosan va vi khuan thugc nhom rhizobacteria (A. lipoferum, P. fluorescens, va
P. putida) thuc day sy nay mam, ting truéng & cay ngd; su két hop nay cé hiéu qua hon so
V6i chitosan va vi khuan riéng biét (Agbodjato va cs., 2016). Hoat tinh peroxidase va acid
indole acetic (IAA) ting di dugc phat hién trén bé mit ré cua hat cay dau (Phaseolus
vulgaris) dugc cdy véi mot vi khuan dat, P. putida (Albert va Anderson, 1987). Hat ngam
chitosan lam ting niang lwong nay mam, ty 1& nay mam, hoat tinh cua lipase, acid gibberellic
(GA3) va acid indole acetic (IAA) trong dau phdong (Zho va cs, 2002).

Chinh vi vay su két hop cua nanochitosan va vi khuan P. putida 1am ting ty 1& nay
mam, kich thich sinh truong tét hon so véi sir dung timg tac nhan don 1é.
3.2. Anh hwéng ciia bao hat giong dau xanh bang nanochitosan va dich chiét vi khuan
Pseudomonas putida dén kha ning giam bénh do nam Aspergillus niger va Aspergillus
flavus

Bdng 5. Anh huong ciia bao hat giéng dau xanh bang nanochitosan va dich chiét vi khuan P. putida
dén ti 1¢ bénh trugc nay mam

Ném bénh Cong thitc Ti 1& bénh (%) AUDPC
lay nhiem 3NSG 5NSG TNSG ONSG
Déi ching 20,00 15,56 11,11 8,89 82,228
Nanochitosan 13,33 6,67 4,44 4,44 40,002
A DC P. putida 8,89 4,44 4,44 2,22 33,33°
- niger Nanochitosan +
DC P. putida 8,89 6,67 4,44 2,22 28,89°
Déi ching 17,78 15,56 13,33 8,89 84,457
Nanochitosan 11,11 8,89 6,67 6,67 48,8978
Al DC P. putida 8,89 6,67 4,44 2,22 33,338
- Tlavus Nanochitosan +
DC P. putida 6,67 4,44 4,44 4,4 28,898

Ghi chu: NSG: ngay sau gieo
Trong ciing mét Cot, cdc chit cdi khdc nhau thé hién sy sai khdc o y nghia thong ké véi p < 0,05 (LSD test)
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Sau 3 ngay gieo thi cdy bit dau nay mam va c6 dau hiéu nim bénh xuét hién gay hai
& hat dau xanh tai cac vi tri gieo hat, dau hiéu xuat hién bénh giam dan tir ngay thir 3 cho dén
hét ngay thir 9. Puong cong bién thién ti 1& bénh (AUDPC) biéu thi sy tich lity cuong do
bénh qua céc thoi ky diéu tra. Trong cac cong thirc, cong thirc dbi ching c6 chi s6 AUDPC
cao nhat (82,22 va 84.,45) va sai khac c6 ¥ nghia thong ké vai cong thic nanochitosan + DC
P. putida (28,89) (Bang 5).

Sau 9 ngay két thuc nay mam, bat dau xuat hién triéu ching bénh, ti 1é bénh tang dan
qua cac ngiy, ndm bénh xuét hién lam cho cay cdi coc, thbi gdc, vang 1a khong phat trién.
Cong thirc dbi ching c6 chi s6 AUDPC cao nhat (216,67 va 216,66), su sai khac giita cong
thirc d6i chig va cong thirc nanochitosan + DC P. putida ¢ ¥ nghia thong ké (Bang 6).

Bdng 6. Anh huong ciia bao hat giéng dau xanh bang nanochitosan va dich chiét vi khuan P. putida
dén ti 1& bénh sau nay mam

Nam bénh Ti 1& bénh (%)
lay nhid ong thi AUDP
ay mem Cong thie 8 NSG le3G 18NSG 23 NSG UDPC
Déi chimg 11,11 1333 1556 17,78 216,672
_ Nanochitosan 6,67 6,67 13,33 15,56 155,562
A. niger DC P. putida 4,44 4,44 8,89 8,89 100,00°
Nanochitosan + b
DC P. putida 4,44 4,44 6,67 8,89 88,89
Déi chimg 11,11 13,33 15,56 17,78 216,66
Nanochitosan 8,89 8,89 11,11 11,11 150,00A8
A. flavus DC P. putida 6,67 6,67 11,11 13,33 138,898
Nangchitosan + 4.44 6,67 8.89 11,11 116,6748

DC P. putida

Ghi chu: NSG: ngay sau gieo
Trong ciing mét Cot, cdc chiv cdi khac nhau thé hién su sai khéc ¢6 y nghia thong ké véi p < 0,05 (LSD test)

Tur két qua trén cho thdy hat giéng ddu xanh dugc bao hat bang hdn hop
nanochitosan va dich chiét vi khuan P. putida 1a cong thtc c6 kha ning lam giam bénh tot
nhét so vai bao hat don 1é. Két qua nay phu hop véi mét s6 nghién ciru vé kha ning khang
bénh cua nanochitosan va dich chiét vi khuan P. putida trén thé gigi, Manikandan va cs.,
(2016) da chitng minh hat nanochitosan c¢6 kha niing ngin chin sy xAm nhiém bénh dao 6n
cta lua do nam Pyricularia grisea; Cac chit sinh hoc duoc san xuat bai P. putida 267 can
thiét trong viéc hinh thanh mang sinh hoc va c6 kha ning diét khuan, khang nim (Kruijt va
cs, 2009); mot s6 chung thuge loai P. putida san Xuat enzyme, phytohormone auxin va la
chat d6i khang v6i ndm gay bénh thuc vat (Egamberdiyeva, 2005).
4. KET LUAN

Bao hat gidng dau xanh bang hdn hop nanochitosan va dich chiét vi khuan déi khang
P. putida 1am cho ty 1¢ nay mam dat 100,00% cao hon so v&i ddi ching (91,11%), toc do ra
14 trung binh nhanh hon d6i ching 1,17 14 va lam tang chiéu cao (dat 25,96 cm sau 20 ngay
gieo) cao hon so véi ddi chirng 3,18cm.
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Kha ning giam bénh hai cia cac ciy dau xanh bao hat biang hdn hop nanochitosan va
dich chiét vi khuan P. putida cao hon so v&i bao hat gidng bang tac nhan sinh hoc don 1¢ va
dbi chimng, hat gidng dau xanh bao hdn hgp nanochitosan va dich chiét vi khuan dbi khang P.
putida co chi s6 AUDPC (28,89 va 28.89; 88.89 va 116,67) thap hon so véi ddi chung
(82,22 va 84,45; 216,67 va 216,66) .
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EVALUATION OF GROWTH AND DISEASE SUPRESSION OF THE GREEN
BEANS SEED COATING WITH CHITOSAN NANOPARTICLES
AND THE EXTRACT OF ANTAGONISTIC BACTERIA AT IN VIVO CONDITION

Vo Thi Thuong Thwong?, Vo Thi Mai Huong?,

Nguyen Hien Trang?, Nguyen Cao Cuong?, Tran Thi Thu Ha?
L University of Scienes, Hue University;

2University of Agriculture and Forestry, Hue University

Contact email: tranha@huaf.edu.vn

ABSTRACT

The study investigated the effect of the green beans seed coat with chitosan nanoparticles and
the extract of antagonistic bacteria Pseudomonas putida on growth and disease suppression in vivo. The
experiments were conducted with single and combination of biological agents (chitosan nanoparticles
and the extract of P. putida). Results of the study show that green beans seed coating with chitosan
nanoparticles and P. putida extract give 100% germination rate compared to 91.11% (Control); Average
leaf speed is faster than 0.11 leaves and increases height (25.96 cm after 20 days sowing) which is higher
than the control at 3.18 cm; Disease supression of green beans seed coats with chitosan nanoparticles and
P. putida extracts is higher than that of the control, green beans seeds coats with chitosan nanoparticles
and P. putida extract had the AUDPC (28.89 va 28.89, 88.89 and 116.67) lower than the control (82.22
and 84.45, 216.67 and 216.66). More coordinated formulas and field production practices should be
investigated to further assess the growth and disease resistance of green bean seed coat.
Key words: Chitosan nanoparticles, extract of Pseudomonas putida, growth, seed coating
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