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Verification of DNA extraction methods for GMO detection purposes
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Abstract

This study was carried out to verify four DNA extraction methods, three in accordance with TCVN 7606: 2007
(ISO 21571: 2005) including Phenol/Chloroform, Polyvinyl-pyrrovylidon (PVP) and CTAB DNA extraction
methods. The fourth method was DNA extraction using Wizard kit clean-up (Promega). A total of 11 samples
were extracted, including seed/particle, powder, liquid, feed and food products. Negative control (H,0) and positive
control (maize leaves) were also included. Each sample was extracted twice in each method. The results showed that
the method of extracting DNA by phenol/chloroform was not suitable for the above matrix samples while method of
extracting DNA by PVP was suitable for seed/particle matrix. The DNA extraction by using CTAB was suitable for
pure DNA with a concentration ranging from 40.5 ng/ul to 184.4 ng/pl, the ratio of A260/280 fluorescent gained from
1.68 to 2.27. The method of extraction by using DNA clean-up kit was suitable for pure DNA with concentrations
ranging from 75.6 ng/ul to 184.4 ng/pl, the A260/280 index ranging from 1.8 to 2.07. Two DNA extraction methods
of using CTAB and DNA clean-up kit were recommended for testing purposes in the GMO laboratories.
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MOT SO PAC PIEM SINH HQC, SINH TRUONG VA PHAT TRIEN
CUA CHUNG NAM Paecilomyces cicadae CO TIEM NANG
PHONG TRU VE SAU HAI CA PHE

Tran Van Huy', Lé Van Trinh', Nguyén Van Liém!,
Nguyén Thi Nga', Ha Thi Thu Thuy', Nguyén Thi Nhu Quynh'

TOM TAT

Nam Paecilomyces cicadae la loai ndm c6 nhiéu tiém nang ky sinh gy chét ve sau hai ca phé tai Tay Nguyén. Tu
nam 2013 - 2015 da tién hanh thu thap, phéan lap va [am chting thudn dugc 5 nguoén ndm Paecilomyces cicadae d6
1a Pael, Pae2, Pae3, Pae4, Pae5. Trong d6 da tuyén chon dugc ching ndm Paecilomyces cicadae Pael ¢6 hiéu lyc cao
trong phong trit ve sdu hai ca phé, dat t6i 87,8 % trong di€u kién nha luéi. Pa xac dinh dugc dac diém hinh thai,
sinh hoc co ban ctia chiing ndm Pael. Ndm phat trién t6t trén méi truong PDA, ¢ nhiét d6 tii 20 - 25° C va d6 pH tu
6,0 - 6,5, v6i dudng kinh khudn lac dat tii 5,10 - 5,75 cm sau 12 ngay nudi cdy. Day 1a co s di liéu quan trong dé
thiét 14p ky thuét san xudt va st dung ché phdm sinh hoc Paecilomyces cicadae d€ phong trii ve sdu hai ca phé &
Tay Nguyén.

Tu khod: Ndm Paecilomyces cicadae, ve sdu, caphé, hiéu qua, dic diém sinh hoc

! Vién Bao vé thuc vat
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1. DAT VAN PE

Hién nay, viéc st dung nim ky sinh cén triing dé
phong trit sau hai séng trong dat dang dugc nhiéu
nudc trén thé giéi quan tam, coi day nhu mot giai
phap c6 hiéu qua trong hé thong quan 1y sau hai téng
hgp, dic biét § nhiing vung nhiét d6i néng dm. Ve
sdu hai ca phé thuong phat sinh trong cac vuon ca
phé ram rap, giai doan trudng thanh thuong soéng
trong tan la thuong xuyén rgp bdong, du trung séng
trong khu vuc dit c6 do &m cao, nén rét thuin lgi
cho nédm ky sinh. Két qua nghién ctiu gdn day da xac
dinh thanh phan ndm ky sinh ve siu hai ca phé tai
Tay Nguyén kha da dang va phong phu (Pao Thi Lan
Hoa va ctv,, 2016). Trong s6 cac loai ndm ky sinh
phd bién thiloai ndm Paecilomyces cicadae 1a loai cé
nhiéu tiém nédng ky sinh gy chét trén ve sdu (Trin
Véan Huy va ctv., 2015). Nham hudng téi phat trién
san xudt ché phdm sinh hoc phuc vu phong chong
ve sau hai ca phé, viéc di sau nghién ctiu dic diém
hinh thai va sinh hoc ctia loai ndm nay la cin thiét.
Bai bao nay trinh bay mot s6 két qua nghién ctu vé
dac diém hinh théi va kha ning phat trién cta ndm
Paecilomyces cicadae trén moi trudng nhan tao.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu
- Cac chting ndm Paecilomyces cicadae ky sinh ve
sau hai ca phé.
- Ve sau hai ca phé.
- Cac loai moi trudng nudi cdy nim.
2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp thu thap phin lap mau ndm

Thu thap phan lap ching ndm Paecilomyces
cicadae ky sinh trén ve sau hai ca phé & moét s6 dia
diém thuc vung Tay Nguyén (Pak Lak, bik Nong,
Lam Dong). Mau thu thap dugc dé dm trén dia Petri
c6 16t gidy thdm d€ ndm phat trién va hinh thanh bao
td. Phan lap cac ngudn ndm ky sinh ve sdu trén moi
truong PDA. Sau khi ndm phat trién 10 - 12 ngay
trén moi trudng véi cac dac di€m déc trung thi tién
hanh cdy chuyén va lam thuédn theo phuong phap
tach don bao tu.

2.2.2. Phuong phdp tuyén chon ching ndm c6 hiéu
lyc cao trong phong trii ve sdu

Thi nghiém tuyén chon ching ndm Paecilomyces
cicadae c6 hiéu luc cao trong phong trui ve siu hai ca
phé dugc tién hanh tai nha ludi ctia Trung tim Dau
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tranh sinh hoc - Vién Bao vé thuc vat (Vién BVTYV),
bang phuong phép st dung dung dich bao tii ndim
Paecilomyces cicadae tudi 1én chiu vai c6 cac 16 duc
san bén trong c6 chua du trung ve siu. Thi nghiém
dugc bo tri v6i 6 cong thiic tuong ting véi 5 chiing
ndm lay nhiém vao 4u trung ve sdu la Pael, Pae2,
Pae3, Pae4, Pae5 va cong thtic d6i chiing (tudi nudc
13). Méi cong thiic 3 14n nhac lai, méi 1an nhic lai lay
nhiém trén 30 ca thé du trung ve sdu tudi 2. Noéng do
bdo ti ndm lay nhiém la 5,0 x 10’ Cfu/ml. Hiéu luc
ky sinh gay chét ve sdu ctia ndm dugc hiéu dinh theo
cong thtic Abbott.

2.2.3. Phuong phdp nghién ciiu dic diém hinh thdi
ctia ndm

Nghién ctiu dic diém hinh thdi cta nim
Paecilomyces cicadae theo phuong phap nuoi céy
ndm trén moi truong PDA trong di€u kién phong
thi nghiém. Sau 3, 7 va 14 ngay, tién hanh quan sat
khuén lac, lam tiéu ban va quan sit duéi kinh hién
vi d€ xac dinh hinh dang, kich thudc ctia cudng sinh
bao tt, bao tu trin, dong thoi so sanh, do6i chiéu véi
cac tai liéu co lién quan (Barnett, 1955; Samson et
al., 1988; Liang et al., 2005).

2.2.4. Phuong phdp xdc dinh méi trudng nudi cdy
ndm thich hgp

Tim hiéu kha nang phat trién ctia ndm trén moi
truong nhéan tao: Nudi cdy ndm trén 4 loai moi
truong, gdbm: Saboraud, PDA, SDAY va Czapek-dox
trong diéu kién phong thi nghiém, sau d6 tién hanh
theo doi, danh gid kha ning phat trién ctia khudn lac
sau 3, 5, 7,9 va 12 ngay nudi cdy.

2.2.5. Phuong phdp nghién citu dnh hudng cia
nhiét do dén sy phdt trién cia ndm

Nghién cttu anh hudng ctia nhiét do dén su phat
trién ctia ndm tién hanh theo 6 cong thiic, nuéi cdy
ndm trén moi truong PDA la 6 mtc nhiét d¢ khac
nhau 17, 20, 23, 25, 28, 30 °C. Theo doéi duong kinh
khuén lac sau 3, 5, 7, 9 va 12 ngay nudi cdy.

2.2.6. Phuong phdp nghién citu dnh huong cia pH
dén sy phdt trién ciia ndm

Nghién ctiu anh hudng ctia pH moi trudng nuoi
cdy dén sinh trudng phat trién ctia ndm dugc tién
hanh trén moéi truong PDA da dugc xac dinh & cac
mucpH :5,5; 6,0;6,5; 7,0 va 7,5. Nuoi cdy & diéu kién
nhiét d¢ thich hgp da dugc xac dinh qua két qua thi
nghiém trén. Theo déi duong kinh ctia khuén lac va
dém s6 lugng bao tu sau: 3, 5, 7, 9 va 12 ngay nuoi
cdy trong diéu kién nhiét d¢ thich hop.
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2.2.7. Xii ly s liéu

S6 liéu dugce xu ly trén phan mém Statistix 9.0
va Excel.
2.3. bia diém va thdi gian nghién ciiu

- Dia diém nghién cGu: Thu thap mau ndm
Paecilomyces cicadae tai Pac Lak, bak Nong, Lam
Dboéng. Céc thi nghiém nghién ctiu dic diém ctia ndm
tai Phong thi nghiém Trung tdm sinh hoc, Vién Bao
vé thuc vat.

- Thoi gian nghién ctiu: Nam 2013 - 2015.

Bang 1. Két qué phan lap cac

M1 KET QUA VA THAO LUAN

3.1. Két qua phén lap, tuyén chon chung nim
Paecilomyces cicadae ky sinh trén ve sau hai ca phé
6 Tay Nguyén

TU cdc mau nidm ky sinh ve sau thu thap dugc
& ngoai tu nhién & cdc vudn ca phé tai Pak Lik,
bik Nong va Lam Dong, da phan lap va thu duge 5
chtng ndm Paecilomyces cicadae ky sinh trén ve siu,
dugc dat tén 1a chung Pael, Pae2, Pae3, Pae4, Pae5
(Bang 1). Cac chung nim nay c6 cac dic diém ky
sinh déc trung trén sdu non ve sdu nhu: Hé sgi ndm
bao boc kin co thé du trung (sdu non) ve sdu, mau
trdng anh vang dén niu nhat, hinh thanh qua thé véi
kich thugc tli 3 - 5 cm.

chung ndm Paecilomyces cicadae

ky sinh trén ve sau hai ca phé tai Tay Nguyén (2013 - 2015)

| bl sy Bk e g
Pae2 Krong Pik - Dk Lak 9/2014 ?;:f;f;flnt E ::1’}}’ ;j ;ﬁ’lgg atlhg _Si“;:sn ve sdu, vang
Pae4 bik Song - Bak Nong 5/2015 rlj}fai?;l?r?}ﬁ }tl):r(:hb :ﬁﬁﬁ:g;}f _Siuc?r(:n ve sdu, mau vang
Pae5 TP Buon Ma Thuot- PikLik  5/2015 f;;ﬁﬁfﬁﬁ:gf ;ﬁ ;‘iﬁ:gg‘; _Siucr;m ve siu mau vang

banh gia kha nang ky sinh gay chét du triing ve
sdu hai ca phé trong diéu kién nha ludi ctia cac chiing
da phén lap, két qua cho thdy ca 5 chting phan lap
déu c6 kha ning phong trii ve sdu, trong d6 chung
Pael hiéu luc gy chét 4u triing ve sdu cao nhat, dat
87,8% sau 15 ngay xt ly. Cac ching Pae2 va Pae3 cd

hiéu luc gay chét dat tuong ting 77,8% va 80,0%, con
ching Pae4 dat hiéu luc 73,3 % va thap nhat 1a chliing
Pae5 véi hiéu luc dat 61,1% (Bang 2). Két qua nay
cho théy, chung Pael c6 thé lya chon d€ phat trién
ché phdm sinh hoc phong chong ve siu hai ca phé
tai Tay Nguyeén.

Béang 2. Hiéu qua giy chét du trung ve sdu hai ca phé

cua cac ching ndm Paecilomyces

cicadae (Nha luégi Vién BVTYV, 2015)

Ten ching ~ Nongdp ~ SOlugngdutring  Sligngdutring Hituquigly —po g

n&m (Cfu /ml) trudf XU 1}: song sau 1»5 i 1}' chét ve sau TB TB
(con /1an nhic) niam (con/lan nhic) (%)

Pael 5,0 x 107 30 3,7 87,8
Pae2 5,0 x 107 30 6,7 77,8
Pae3 5,0 x 107 30 6,0 80,0
Paed 5,0 x 107 30 11,7 61,1 23 o7
Pae5 5,0 x 107 30 8,0 73,3

béi chiing Tuéi nude 30 27,6 -

73



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - 56 9(82)/2017

3.2. bdc di€ém hinh thai va diéu kién phat trién cua
chung ndm Paecilomyces cicadae Pael ky sinh ve
sdu hai ca phé

va phat trién trong diéu kién phong thi nghiém. Céc
dac diém hinh thai vé khuan lac, hé soi ndm, canh
sinh bao tl va bao ti ndm sau khi da phat trién 6n

Tt két qua néu trén, chung ndm Pael da dugc lya

dinh dugc trinh bay

chon dé nghién ctiu dac diém hinh thai, sinh trudng

6 bang 3.

Béang 3. Dac diém hinh thai, sinh hoc ctia chung ndm Paecilomyces cicadae (Pael)
trén moi truong PDA (Phong thi nghiém Vién BVTYV, ndm 2015)

. Khuén lac Canh bao tw Bao tu
N&Y  ich thus Kich thué
nudi cy | € ¢ Hinh thai Pic diém 1 € Hinh thai
(cm) (pm)
Tron, dang sgi mau tring  Mau xanh, phan nhanh, Hinh triing dai,
. . PP 3,5-4,0x \ .
3 0,9-1,0 mép dang nhung manh, | mang cac thé binh tao 12-20 mau xanh, vach
mat cat dang gb ghé thanh cum T min, trong sudt
Mau xanh, phan nhiéu
Tron, moc theo dudng cum bao tl tran, thé Hinh triing dai,
o aAoa N \ . 1 3,4-5,0x \ .
7 2,6-2,8 tron dong tam mau trang, | binh cé dang khuon binh 12-20 mau xanh, vach
c6 bot mau trang phinh ra & day, phia trén T min, trong sudt
hep lai
Tron, moc theo duong Mau xanh, phan nhiéu
tron dong tam, vong cum bao tl tran, thé Hinh triing dai,
R A ) . AT 3,5-6,0x \ .
14 6,2-6,3 | ngoai mau trang, vong binh cé dang khuon binh l2.50 | mMmau xanh, vach
trong c6 mau trang duc, | phinh ra & day, phia trén T min, trong sudt
¢6 bot mau vang nhat hep lai

Két qua cho thdy, sau 3 ngay nuodi cdy ndm da
hinh thanh bao tt. Khi bao td phét trién manh véi s6
lugng 16n thi khuén lac chuyén sang mau vang nhat
roi sang mau vang nau. Khudn lac trén moi trudng
PDA tao nhiéu dudng tron dong tam, ban ddu mau
trang d4n dan tao cac dudng tron mau vang nhat gan
tam va phat trién dan ra ngoai mép. Sau 14 ngay nudi
cdy thi ching ndm Pael c6 kha nang phat trién khi
sinh trén mai truong PDA.

V6i diéu kién nhiét d¢ 25°C va d6 4m khong khi
61%, kich thudc khuén lac thay d6i ro rét sau 3, 7

va 14 ngay nudi cdy. Trong s6 4 loai mdi truong thu
nghiém thi méi truong PDA thich hgp nhat cho ndim
phat trién. Sau 3 ngay nuoi cdy, dudng kinh khuin
lac méi chi dat 1,24 cm nhung dén 7 va 12 ngay thi
duong kinh khudn lac da dat tuong tingla 3,10cm va
5,28 cm. Tiép dén la hai loai mai trudng Saboraud va
moi trudng Czapek - Dox véi toc do phét trién clia
khudn lac tuong duong nhau dat tuong ting la 3,98
cm va 3,68 cm sau 12 ngay nudi cdy. Trén moi truong
SDAY ndm phat trién kém nhit, chi dat 2,33 cm sau
12 ngay nudi cdy (Bang 4).

Bang 4. Su phat trién ctia chiing ndm Pael trén cic loai moi truong nudi cay
(Phong thi nghiém Vién BVTYV, nam 2015)

N Pudng kinh khuan lac sau cidc ngay nudi cdy (cm) T™C H(%)
Moi truong ; : : : :
3 ngay 5 ngay 7 ngay 9 ngay 12 ngay B B
Saboraud 0,72 1,84 2,96 3,33 3,98
PDA 1,24 2,24 3,10 4,20 5,28
25,0 61,0
SDAY 0,44 1,18 2,05 2,13 2,33
Czapek-Dox 0,70 1,81 2,70 3,28 3,68

banh gid sy phat trién cta ndm tai cdc ngudng
nhiét do khac nhau, két qua cho thdy chung ndm
Pael phit trién tot trong diéu kién nhiét do tuong
doi thép ti 20 - 25°C v6i dudng kinh khudn lac dat
5,10- 5,52 cm sau 12 ngay nuéi cdy. O cac nhiét do
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17°C va 28°C, toc d6 phat trién ctia tan ndm la tuong
duong nhau v6i dudng kinh khuén lac dat tuong
ung 3,5 va 3,8 cm. Nhung & nhiét d¢ 30°C tdn ndm
phét trién cham, dudng kinh khudn lac chi dat 1,87
cm sau 12 ngay nudi ciy (Bang 5).
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Bang 5. Su phat trién clia chiing ndm Pael tai cac ngudng nhiét d6 nuoi cdy ndm khac nhau

(Phong thi nghiém Vién BVTV, nam 2015)

Nhiét do Moi truong : Duong khth khuin lac saI{ cac ngay nudi c‘fiy (cm) :
(°C) 3 ngay 5 ngay 7 ngay 9 ngay 12 ngay
17 PDA 0,84 1,62 2,47 3,37 3,50
20 PDA 0,82 1,60 2,30 3,76 5,10
23 PDA 1,32 2,74 3,78 4,48 5,52
25 PDA 0,70 1,84 2,96 3,85 5,36
28 PDA 1,28 2,44 3,50 3,80 3,80
30 PDA 0,28 0,58 1,24 1,70 2,07

Két qua thinghiém (Bang 6) ciing cho théy, chiing
ndm Pael phat trién thich hgp nhat trong diéu kién
modi truong nudi cdy c6 pH la 6,0 va 6,5 véi duong
kinh khuén lac dat tuong ting dat 5,10 va 5,57 cm
sau 12 ngay nudi cdy. V6i pH moi truong la 7,0 thi

ndm phat trién chdm hon véi dudng kinh khuén lac
dat 4,15 cm va khi pH moi truong lén dén 7,5 ndm
phat trién rat cham, khuén lac chi dat 2,54 cm sau 12
ngay nudi cay.

Bang 6. Su phit trién ctia ching ndm Pael trén moi trudng c6 do pH khac nhau

(Phong thi nghiém Vién BVTYV, nam 2015)

Puong kinh khudn lac sau cic ngay nudi ciy trén moi
Cong thiic PH truong PDA (cm) e H %
MaJi truong - - - - - TB TB

3 ngay 5 ngay 7 ngay 9 ngay 12 ngay

I 55 0,53 1,21 2,02 3,01 3,41

II 6,0 0,12 2,09 3,21 4,15 5,10
III 6,5 1,35 2,51 3,24 4,31 5,57 25,0 61,0

vV 7,0 0,97 1,75 2,81 3,85 4,15

\% 7,5 0,40 0,70 1,35 2,12 2,54

Nhu vay qua cac thi nghiém danh gia cac yéu
t6 anh hudng dén su phat trién ctia ndm cho thdy,
ching ndm Paecilomyces cicadae Pael phat trién tét
trén moi truong PDA, nhiét d¢ t6i uu cho ndm phat
trién 1a 20 - 25°C va pH tii 6,0 - 6,5.

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Pa phan lap va lam thuin dugc 5 ngudn
Paecilomyces cicadae (Pael, Pae2, Pae3, Pae4, Pae5)
c6 tiém nang ky sinh ve sdu hai ca phé vung Tay
Nguyén va tuyén chon dugc chung ndm Paecilomyces
cicadae Pael c6 hiéu luc cao trong phong trii ve sau
hai ca phé, dat t6i 87,8 % trong diéu kién nha ludi.

- Pa xé4c dinh duogc dic diém hinh théi, sinh hoc
Paecilomyces cicadae Pael. Ndm phat trién t0t trén
moi trudng PDA, & ngudng nhiét o tu 20 - 25° C va
pH tti 6,0 - 6,5 v6i dudng kinh khudn lac ¢6 thé dat
tt 5,10 - 5,75 cm sau 12 ngay nudi céy.

4.2. bé nghi

Tiép tuc nghién ctiu phat trién ché phdm sinh hoc
v6i chiing ndm Paecilomyces cicade Pael d€ phong

trti ve sdu hai ca phé tai Tay Nguyén theo hudng an
toan, bén viing.
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Bio-characteristics and development of potential fungus species
Paecilomyces cicadae in controlling of Casidae damaging coffee
Tran Van Huy, Le Van Trinh, Nguyen Van Liem,
Nguyen Thi Nga, Ha Thi Thu Thuy, Nguyen Thi Nhu Quynh
Abstract
Paecilomyces cicadae is one of potential fungus species parasiting on cicada species damaging coffee in Western
Highland of Vietnam. The study on Bio-characteristics and development of Paecilomyces cicadae was carried out
from 2013 - 2015 and five indigenous strains of Paecilomyces cicadae (Pael, Pae2, Pae3, Pae4, Pae5) were isolated
and purified. Among them, Pael strain was high potential in controlling of Cicadas damaging coffee in Western
Highland areas with efficacy of 87.8% in greenhouse conditions. The morphological characteristics of this fungal
species were identified. The result also indicated that Pael strain developed well with colony diameter of 5.10 - 5.75
cm after 12 days of culturing in suitable PDA media at temperature from 20 to 25°C and at pH 6.0 - 6.5.

Key words: Paecilomyces cicadae, Cicada species, coffee, efficacy, bio-characteristic
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PHAN LAP VA PANH GIA MOT SO PAC PIEM SINH HQC
CHUNG VI KHUAN NOI SINH TU RE CAY NGHE (Curcuma longa L.)
Tran Thi Tuyét', Nguyén Van Giang'

TOM TAT

Thi nghiém nay dugc tién hanh véi muc dich phén lap, tuyén chon va danh gia moét s6 dic diém sinh hoc ctia
chang vi khudn ndi sinh tu ré ciy nghé. 21 chung vi khuén noi sinh tii ré ciy nghé da dugc phén lap. Tt ca cic chung
nay déu c6 kha néng sinh téng hgp siderophore, IAA va hoa tan phot phat. Chiing TD2 bi€u hién hoat tinh manh
nhét nén di dugc chon d€ khao sat anh hudng ctia thoi gian nudi, pH moi trudng t6i kha ning tong hgp IAA, anh
hudng ctia cic ngudn carbon, nito dén kha nang hoa tan phot phat. Chiing TD2 t6ng hop IAA manh nhit tai ngay
nudi cdy tht 5 (ham lugng IAA dat 76,11 ug/ml) trong mdi trudng NA véi pH thich hop trong khoang 6-7. Nguon
carbon va nito thich hgp cho chiing nay biéu hién kha nang phén giai phét phat 1a D-sorbitol, pepton va cic nguén
nito c¢6 chtia goc NH,* va NO, .

T khoa: Vi khuén noi sinh, t6ng hgp IAA, siderophore, hoa tan phdt phét, cay nghé

I. DAT VAN PE

Cay nghé (Curcuma longa L.) thudc ho
Zingiberaceae la ciy dugc liéu quy, chtia nhiéu hgp
chét sinh hoc tiém nédng da va dang dugc st dung
trong nganh y, lam gia vi thuc phdm. Cay nghé c6
gia tri dugc ly do chiia cac hgp chét curcuminoid va
sequitepenoid, trong dé curcumin la hgp chit quan
trong nhéit thudc nhom curcuminoid. Curcumin
dugc st dung nhu chat chéng oxy hoéa, chéng viém
va khang khudn, thdm chi phong suy tim (Aggarwal
and Sung, 2009). Vi khudn ndi sinh kich thich sinh
trudng ctia ciy chti thong qua tong hgp phytohormon
nhu TAA, gibberellins, cytokinins (Liu et al., 2010),

pathogens (Jalgaonwala and Mahajan, 2011). O nudc
ta cdy nghé dugc trong phd bién vi né c6 thé séng
trén moi loai dat ké ca cac loai dit kém mau mé,
canh tac cac cay trong kém hiéu qua. Nhiing nghién
ctu vé dic tinh thac ddy ting trudng thuc vat cta
vi khudn ndi sinh tit cdy nghé con han ché, vi véy,
nghién ctiu nay dugc tién hanh véi muc dich phén
lap, tuyén chon va danh gia mot s6 ddc diém cta
chiing vi khuén ndi sinh ti ré cdy nghé dé ing dung
trong san xudt ché phidm sinh hoc kich thich sinh
trudng cdy trong.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU

hoa tan pho6t phat kho tan trong dit, c6 dinh N,
tt khong khi, tdng hgp cac chat khang khuén, van
chuyén sit va cic enzyme thuy phan chong lai cac

2.1. Vat liéu nghién ciu
Céc mau ré cay nghé dung dé€ phan lap vi khuin
noi sinh dugc thu thip tu vuon nghé & xa Hong
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