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TOM TAT

Ung dung vi khuin ndi sinh c¢6 kha ning c6 dinh dam va phan gii 1an 1a mét trong nhing bién
phap c6 hiu qua trong san xuét laa an toan hién nay. Nghién ctru ndy chi ra rang 82 dong vi khuan da
dugc phan 1ap tir 120 miu (than, ré) cua gidng lta HT1 & cac thi x4, huyén, thanh phd Hué thudc tinh
Thira Thién Hué trén méi truong LGI (Lacto-gluco infusion). Trong d6, c6 38 dong tir than va 44 dong
tir ré. Pac diém khuan lac ciia cac dong phan 1ap c6 mau tring duc hodc tring trong, dudng kinh 1,5 -
7,5 mm, tron, ria nguyén. Té bao hinh que ngin hodc hinh cau, Gram dwong va c¢6 kha ning di chuyén.
C6 27/82 dong vi khudn noi sinh c6 kha ning c6 dinh dam va hoa tan 1an kho tan. Trong d6, 03 dong vi
khuan TQP’1, THCI1, RKL3 c6 hoat tinh cao nhat. Kha nang ¢ dinh dam cua 03 ching lan luot 14 23,8;
14,3; 10,43 mg L* NH,*. Kha ning hoa tan 1an 1an luot 1a 129,77; 128,34 va 119,83 mg L PO,%. 03
dong vi khuan trén c6 anh hudng dén sy sinh truong va phat trién ciia cy la trong trong ng nghiém.
Dang chu y, viéc nhiém dong TQP’1 dang dich thé 14 t5t nhit v&i kha ning c6 dinh dam va hoa tan lan
cao nén c6 anh huong tét dén chiu dai r& mam (5,34 - 5,67cm), than mam (9,64 - 12,36 cm) va khdi
luong tuwoi (0,14 g).
Tir khéa: Cay lGa, Phan lap, Tuyén chon, Thira Thién Hué, Vi khudn noi sinh
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ABSTRACT

The application of endophytic bacteria which has capability of nitrogen fixing, phosphate
solubilizing is one of the effective solutions in safe rice production. This research showed that 82 strains
were isolated from 120 samples (stems, roots) of rice variety HT1 in towns, districts and Hue city of
Thua Thien Hue province on LGI (Lacto-gluco infusion) medium. In which, there were 38 strains from
the stems and 44 from the roots. The colonial characteristics of isolated strains were opalescent or
transparent white, 1,5 - 7,5 mm in diameter and round with protective covering. They were gram-
positive bacterias (+) with rod-shaped or globular cells and had moving ability. There were 27/82
endophytic bacteria strains which can fix the nitrogen and solubilize phosphates. In which, three strains
of bacteria (TQP’1, THC1, RKL3) had the highest activity levels. The nitrogen fixation capacity of
three strains was 23.8; 14.3; 10.43 mg L NH*"respectively. Their phosphate solubility was 129.77;
128.34 and 119.83 mg L PO.*, respectively. Three strains of bacteria can affect the growth and
development of rice plants grown in vitro. Notably, the inoculation of TQP'1 line was the best with high
nitrogen fixation and phosphate solubility, so it made a desirable impact on the root length (5.34 -
5.67cm), rhizome (9.64 - 12.36¢m) and fresh weight (0.14 g).
Keywords: Endophytic bacteria, Isolation, Thua Thien Hue province, Rice, Selection
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1.MO PAU

Lua gao la luong thuc quan trong
trong blta an hang ngay ctia hang ty nguoi
trén trai dat v6i khoang 40% dan sb thé
gidi lay lta gao lam ngudn luong thyc
chinh. Trén thé gioi, cay laa duoc 250 triéu
ndng dan trdng véi dién tich 167,13 trigu
ha (FAO, 2020). O Viét Nam, 100% ngudi
dan su dung lda gao lam luong thyuc chinh,
chiém 68% ngudn ning lugng hang ngay
(IRRI facts, 2005). Vi vay, lta la cay luong
thuc chinh trong muc tiéu phét trién néng
nghiép dé dam bao an ninh lwong thuc cua
nhiéu qudc gia trén thé gioi.

Thuc té hién nay trong san xuit, canh
tac ciia nguoi dan Viét Nam dbi voi cay
trdng néi chung cling nhu cay laa noi riéng
d6 1a viéc qua lam dung phan hoa hoc va
thudc bao vé thuc vat di lam cho dat ngay
cang bi thodi hoa, chai clrng, vi sinh vat dét
bi suy thoai va gy 6 nhiém mdi trudng dit,
nu6e. Nhiu nghién ctru cho thiy cac ché
pham vi sinh c6 thé giam hogc thay thé mot
phén phan hoéa hoc va thudc bao vé thuc vat
(BVTV) trong san xuat nong nghiép. Mot
trong nhitng nhém vi sinh vat c6 ich dbi véi
cdy trong dang duoc quan tam 13 vi khuan
ndi sinh. P4y la nhom vi sinh vat khong gy
hai ma trai lai thic day sy phat trién cua cay
trong do c6 cac dic tinh tot nhu kha ning cb
dinh dam, hoa tan lan, tong hop chat kich
thich sinh truéng IAA (indole-3-acetic
acid), tang ham lugng dinh dudng khoang,
tang kha nang khang bénh va gitp loai bd
cac chat gay 6 nhidm méi truong (Sicilliano
va cs., 2001; Inaga miliute va cs., 2015).
Trén thé gioi, nhiéu vi khuan ndi sinh dugc
tim thdy trong ré, than, 14 cdy laa nhu
Azospirillium  sp.,  Burkholderia  sp.,
Enterobacter sp., Herbaspirillium sp., ...
(Mano va Morisaki, 2008). O Viét Nam, da
phan 13p va tuyén chon duoc mot s6 dong vi
khuan noi sinh c6 cac dic tinh tbt trong dat
trong lta & Ha No6i, Nam Dinh, Pha Yén
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(Van Thi Phuong Nhu, 2015; Pham Thi Hai
vacs., 2017; Nguyén Thi Minh va D6 Minh
Thu, 2017). Pic biét, & ving déng bang
song Cuu Long da danh gia dugc hi€u qua
ctia vi khuan ndi sinh ddi véi ciy lta (Cao
Ngoc Diép va cs., 2007; Ly Ngoc Thanh
Xuan va cs., 2019). Tuy nhién, hi€u qua cta
vi khuén ndi sinh nay co thé phu thudc vao
vi tri dia 1y, diéu kién canh tac cua timg dia
phuong. O Thira Thién Hué chwa c6 mot
nghién ctru nao vé vi khuan ni sinh trén cay
la dugc thyc hién. Vi vay, viéc nghién clru
phan 13p va tuyén chon vi khudn néi sinh c6
chc dic tinh tdt trong cdy lua & Thira Thién
Hué 1a can thiét dé tim hiéu su da dang va
hi€u qua ctia nhém vi sinh vat nay. Tu do,
¢6 thé cung cdp cac ngudn gen vi sinh vt
t6t dé san xuat phan bon vi sinh dang 1a xu
huéng tich cuc trong chién lugce phat trién
mdt nén ndéng nghiép theo huéng hitu co
hiéu qua va bén viing.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

Vit liéu nghién ctru 1a than, ré, 14
gidng lua HT1 dang ¢ giai doan lam dong
tai cac huyén, thi xa va thanh phd thudc tinh
Thira Thién Hué. Ngoai ra, nghién ctru con
sit dung gidng lta HT1. Cac thi nghiém
duoc tién hanh tai phong thi nghiém cta bo
mon Bao vé thuc vat, Truong Pai hoc Nong
Lam, Dai Hoc Hué.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp thu mdu

Thu mau lua & cac huyén, thi xi va
thanh phd thudc tinh Thira Thién Hué gdbm
thi xa Huong Tra, thi xa Huong Thuy,
huyén Quang Pién va thanh ph Hué, s6
lugng mau lta: 120 mau lta & cac rudng lta
trong giai doan sinh trudng phat trién manh
(Pong Xuan 2020 - 2021). Cach thu miu:
Trén mdi rudng lua nhé 05 cay lda theo
nguyén tic 05 diém chéo goc. Dung tay tach

Hoang Thi Nhu Thuy va cs.
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nhe nhang cy lta va nhd ca cay cho vao tii
nylon ghi nhin va mang vé phong thi
nghiém phan lap.

2.2.2. Phwong phap phan ldgp

+ Xur ly mdu: Mau lta duge rira sach,
cit thanh doan nho khoang 1 cm; Sau do,
dung con 96% lic nhe dé sau 3 phut; X ly
mAu bang Sodium hypochloride 1%, lic nhe
dé sau 3 phat; Tiép tyc ding hydrogen
peroxide 3% ldc nhe dé sau 3 phut; Cudi
cing, rra miu bang nudc cit vO tring
(Barraquio va cs., 1997)

+ Phan ldp vi khudn néi sinh: Phan
1ap vi khuan ndi sinh trén moi truong LGI
(Lacto-gluco infusion) (Cavalcante va
Dobereiner, 1988). Chon mau lua da khir
trung dat yéu cau, cho 10 ml nudc cét vo
tring va nghién nhé mau da khir tring.Cay
0,5 ml dich nghién ctia 14 hodc than hodc ré
d nghién vao dng nghiém chira moi truong
LGI ban dic, sau do dat trong tu am ¢ 30°C
tir 2 - 3 ngay. Quan sat su xuét hién cta 01
16p mang mong (pellicle) cach mat moi
truong nudi khoang 0,5 cm chi thi co su
hién dién cua vi khuan ndi sinh. Cay chuyén
vi khudn ndi sinh tir cac mang mong nay
sang dia moi truong LGI dic, dé trong ti 4m
trong 02 ngay. Tién hanh cy chuyén nhiéu
lan cho dén khi thu dugc khuén lac thuan
(Barraquio cs., 1997).

2.2.3. Khao sdt hinh thdi khudn lac va déic
diém té bao vi khudn

+ Quan sdt déc diém hinh théi khudn
lac: Po kich thude khuén lac bang don vi
mm va mo ta hinh thai khuén lac (hinh dang,
mau séc, bé mat, dang ria,...).

+ Quan sat déc diém té bao vi khudn:
Tién hanh lam tiéu ban nhuém don dé quan
sat hinh dang té bao vi khuan. Phuong phap
nhuém Gram (nhudém kép): Phan biét vi
khuan Gram duong va Gram am (Christian
Gram va cs., 1884). Kha nang di dong cua
vi khuan duge xac dinh bang cach cay thang
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tir trén xubng trong moi truong LGI ban
dac, nuodi céy ¢ 37°C va quan sat dudng moc
ctia khuén lac.
2.2.4. Khao sat kha nang c6 dinh dam cia
vi khudn néi sinh cdy lia

+ Dinh tinh kha nang co dinh dam:
Vi khuin c6 kha nang ¢6 dinh dam c6 thé
phat trién tt trén moi truong Burk khong
dam (Sucrose 10 g/l; KH.POs 0,41 ¢/l;
K2HPO, 0,52 g/l; Na,SO4 0,05 g/l; CaCl.
0,2 g/l; MgS04.7H20 0,1 g/l; FeSO4.7H20
0,005 g/I; Naz;M004.2H,0 0,0025 g/1)). Cdy
truyén tat ca dong vi khuan ndi sinh cay laa
1én moi truong Burk dac khong dam va dua
vao ti 4m & 30°C, theo ddi su phat trién cta
vi khuan tir 1 - 2 ngay. Dong vi khuan nao
c¢6 kha ning phat trién trén méi trudng Burk
khong dam thi c¢6 kha nang ¢d dinh dam.
Sau do, cay chuyén nhitng dong vi khuan
phat trién manh sang moéi trudng Burk 16ng
khong dam trong 02 ngay trén may lic véi
tbc d6 120 vong/phit dé khao sat kha ning
c6 dinh dam.

+ Dinh lwong kha nang 6 dinh dam:
Hut 0,5 ml phéan dich trong sau khi ly tim
dich nudi vi khuan cho vao cac 6ng nghiém
¢6 chtra 2 ml nudc cat khir trung va 0,5 ml
EDTA. Thém 1 ml dung dich phenon
nitroprussit va 2 ml dung dich sodium
hypochloride vao mdi ng nghiém, tron déu
mau br:ing Vortex. Dé 6n dinh nhiét do
phong 30 phat. Sau d6 tién hanh do OD ¢
budc séng 640 nm trén quang phd ké. Két
qua do OD cuia cac ching vi khuin dugc
thay vao phwong trinh d6 thi chuén (y = -
0,031x + 0,2792, R? = 0,9058), xac dinh
duogc ham luwgng NH4* (Page va cs., 1982).
2.2.5. Khao sat kha nang hoa tan ldn kho
tan ciia vi khudn néi sinh cdy lia

+ Dinh tinh kha nang hoa tan lan kho
tan: Céac dong vi khuén ndi sinh phén lap
dugc c6 kha ning téng hop NH,* duoc cdy
trén moi truong chira 1an khé tanla apatit
(NBRIPSucrose 10 g/l; apatit 5,0
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0/1;MgCl..6H,0 5,0 g/l; MgS0..7H,0 0,25
g/l; (NH4):S04.7H,0 0,1 g/l; KCI 0,2 g/l)
dac va u ¢ nhiét do 30°C trong 1 - 2 ngay,
dong nao phat trién dugc trén mdi truong
NBRIP thi c6 kha nang hoa tan lan kho tan.
Sau d6 chon dong phat trién manh trén moi
truong NBRIP va tién hanh khao sat kha
nang hoa tan lan trén moi truong NBRIP
long (Nautiyal, 1999).

+ Pinh luwong kha nang hoa tan lan
kho tan: Hat 0,5 ml phan dich trong sau khi
ly tdm dich nuéi vi khuan cho véo cac ong
nghiém co chira 3 ml nudc cat khir tring.
Thém 4 ml dung dich hén hop thude thir
(H.SOs 5N,  K(SbO)CsH406.1/2H,0,
(NH4)6M07024.4H,0,, axit ascorbic 0,1M)
tron déu miu b?mg Vortex. Dé 6n dinh nhiét
d6 phong 30 phut. Sau d6 tién hanh do OD
& budc song 880 nm trén quang pho ké. Két
qua do OD cuia cac ching vi khuan dugc
thay vao phuong trinh d6 thi chuan (y =
0,0058x + 0,1127, R? = 0,9016), xac dinh
dugc ham lugng POs* (Murphy va Riley,
1962); (Cao Ngoc Di¢p, 2011).

2.2.6. Khdo sat hiéu qua ¢6 dinh dam va hoa
tan lan ciia cdc dong vi khudn néi sinh 1én
cdy lia trong ong nghiém

+ Chudn bi giong lia: Khir trung hat
lGa bang cach ngdm trong con 70° trong 3
phut rdi d6 bo, cho vao Hydrogen peroxide
3% ngam trong 3 phut, sau d6 rira véi nude
cAt vo trung 3 - 4 1an. Tién hanh gieo hat lta
da khir trung trén moi truong dia agar (1%)
da khir trung va G ¢ nhiét do 33°C trong 02
ngay cho hat nay mam. Chuén bj vi khudn:
Nudi cac dong vi khudn trén moéi truong
Burk 16ng khong dam, lac 120 vong/phut va
& nhiét do 30°C, trong 2 - 3 ngay dé mat sd
dat 108 t& bao/ml. Bb sung vi khudn vao hat
lGa bang cach ding kep chuyén hat lua niy
mam vao dich vi khuan dat mat o 10° té
bao/ml va ngam trong 3 gid trude khi gieo.
Chuidn bi méi trudng: Méi truong dinh
dudng khoang Yoshida (Yoshida, 1978).
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+ B6 tri thi nghiém khao sat hiéu
quda cé dinh dam ciia vi khudn ngi sinh: Thi
nghiém dénh gia hiéu qua ¢ dinh dam duoc
b6 tri gdm 05 cong thirc, mbi cong thirc dugc
lap lai 03 lan: CT1 (Mdi truong Yoshida
khong dam); CT2 (Moi truong Yoshida co
dam); CT3 (Moi truong Yoshida khong dam
+ vi khuén ndi sinh 1); CT4 (Mdi truong
Yoshida khéng dam + vi khuan ndi sinh 2);
CT5 (Moi truong Yoshida khong dam + vi
khuan ndi sinh 3). Thanh phin méi truong
Yoshida gom NH4NOs; 40 mgll,
NaH2P04.2H,0 10 mg/l, K>SO4s 40 mg/l,
CaCl2.2H,0 40 mg/l, MgS0.4.7H,O 40
mg/l, MnCl;.4H,0 0,5 mo/l,
(NH1)6M07024.2H,O 0,005 mg/l, H3BO4
0,2 mg/l, ZnSO.7H,O 0,01 mg/l,
CuS04.7H,0 0,01 mg/l, CuSO4.5H,0,
FeCl,.6H,0; mg/l

+ Ba tri thi nghiém khdo sat hiéu qud
hoa tan 1an khé tan cua vi khudn ndi sinh:
Thi nghiém danh gia hiéu qua hoa tan lan
duoc bb tri gdm 05 cong thirc, mdi cong thirc
duoc lap lai 03 lan: CT1 (Mbi truong
Yoshida khéng c6 NaH:PO4.2H.O + 20
mg/1 Caz(POs4)2); CT2 (C6 NaH2P0O4.2H,0
+ 20 mg/1 Cas(POs),); CT3 (Moi truong
Yoshida khéng cé NaH.PO.2H,O + 20
mg/1 Cas(POs), + vi khuan ndi sinh 1); CT4
(M6i  truong  Yoshida  khong  ¢o
NaH,P04.2H,O + 20 mg/l Cag(PO4)2+ Vi
khudn noi sinh 2); CT5 (Moi truong
Yoshida khéng c6 NaH,PO..2H.O + 20
mg/1 Caz(PO,); + vi khuan noi sinh 3).

+ Cdc chi tiéu va phwong phdp theo
ddi: Tién hanh theo ddi 1 ngay/1 lan sau khi
gieo. Cac chi tiéu: R& mam (cm); Thin mam
(cm); Khdi lugng tuoi (g).

2.2.7. Phuong phdp xir Iy s6 liéu

S4 liéu duoc xu 1y phuong sai mot
nhén t (One - Way ANOVA) bing phan
mém Statistix 10.0.

Hoang Thi Nhu Thuy va cs.
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3. KET QUA VA THAO LUAN
3.1. Phén lap va dic diém sinh hoc ciia vi
khuin ndi sinh cay hia & tinh Thira Thién
Hué

Tong cong c6 82 dong vi khuan phan
lap tir than, ré cua 120 mau laa duogc thu
thap ¢ 01 huyén, 02 thi xa va thanh phd Hué
trén moi truong LGI. Trong tong sb 82 dong
ndy duoc phan lap tir thin (46,3%) va ré

(53,7%) 1a cha yéu. Cac dong vi khuan nay
déu c6 dic tinh chung 14 sinh trudng va phat
trién trong diéu kién ki khi. Khi nuoi ciy
trong diéu kién ban dic, sau 48 gid vi khuan
phat trién thanh vong pellicle ¢ mau vang
nhat, cich bé mat moi truong 2 mm. Phi
hop v6i két qua nghién ciru cta Perin va cs
(2006); Santos va cs. (2001), Nguyén Thi
Thu Ha va Cao Ngoc Diép (2008).

Bing 1. Cac dong vi khuan duoc phan lap tir cay lta

S6 dong vi khuan tir b phan

bia diém Ky hiéu SO lugng mau Than RE
Huong So HS 10 5 5
Kim Long KL 10 4 6
An DBong AD 6 4 2
Thuy Duong TD 7 3 4
Thuy Phuong TP 8 4 4
Thuy Thanh TT 8 3 5
Quang Phudc QP 8 3 5
Quang Tho QT 6 4 2
Quang Phu Qp’ 9 3 6
Huong Chir HC 10 5 5
Téng cong 82 38 44

Hinh 1. Vong pellicle xuat hién trén moi truong nudi chy
(a) Ong nghiém méi truong; (b) Ong nghiém mdi trudng ¢ chira vi khuan

Bdng 2. Cac dong vi khuin dugc phan lap tir ciy lua

Décrdiém khuan lac C.g’lc loai SH luong Ty 1€ (%)
Mau sac Trang duc 82 100
Hinh dang Tron, ria nguyén 82 100

. ; 2 <5mm 63 78,75
Buong kinh khuan lac > 5 mm 17 2125

Trong tong sé 82 dong vi khuin phan
1ap dugc déu cho két qua vé mau sic va hinh
dang giéng nhau 100%, cu thé mau tring
duc so voi két qua phan lap cia Ly Ngoc
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Thanh Xuan va cs. (2019) 1a tring trong,
trang duc sau 24 gid nudi ciy trén 02 loai
mdi truong LGI va NFb. V& hinh dang déu
c6 dang tron, ria nguyén. Puong kinh dao
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dong tr 1,5 dén 7,5 mm. Trong do, duong
kinh <5 mm chiém ti 18 78,75% va > 5 mm
chiém ti 1& 21,25%. Cac mo ta vé dic diém
khuén lac cua cac dong vi khudn nay phu

hop véi mo ta khuéan lac vi khuan ndi sinh
ctia Nguyén Thi Thu Ha va Cao Ngoc Diép
(2008).

Bidng 3. Dic diém te bao cua cac dong vi khuan

Dic diém té bao vi khuan Loai S6 luong Ty 1€ (%)
Hinh dang Que ngin 65 79,27
Hinh tring 17 20,73
Gram Duong (+) 82 100
Chuyén dong Co 82 100

Hinh 2. Nhuém Gram té bao vi khuén & do phong dai 40x
(a) Dong vi khuan dang que ngén, (b) Dong vi khuén dang trimg

Dic diém té bao vi khuan phan lap:

Hinh dang: Bang 3 cho thiy dic diém
té bao cta vi khuan noi sinh trén gidng laa
HT1 phan lap duoc c6 dang que ngan chiém
phan 16n 14 65 dong (79,27%). Phu hop véi
két qua nghién ctru ciia Ly Ngoc Thanh
Xuan va cs. (2019), hau hét cac dong vi
khuan dugc phan 1ap trén méi truong LGI
déu co hinh que (58,57%).

Nhom Gram: Tét ca cac dong déu bat
mau tim khi tién hanh nhudém kép nén thudc
nhém vi khuan Gram duong (+). Khac véi
két qua nghién ciru cia Mano va Morisaki
(2008); Cao Ngoc Diép va Nguyén Ai Chi
(2009) thi hau hét vi khuan ndi sinh déu
thudc nhom vi khuan Gram am.

Kha ning chuyén dong: 82 dong vi
khuan phan 1ap duoc déu co kha ning
chuyén dong (100%).

3.2. Khio sat cic dic tinh ciia vi khuin
ndi sinh ciy lia

Tir két qua phan 1ap va danh gia dic
diém sinh hoc cua vi khuan noi sinh cay laa
trdng trén dt & Thira Thién Hué ching t6i
tuyén chon duoc 27 dong c6 duong kinh
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khuan lac > 5 mm. Tién hanh khdo st cac
dac tinh cia cac dong da chon. Nhitng dong
vi khuin nao c6 kha ning phat trién trén moi
truong vo dam thi c6 kha niang tong hop
NH,*. Bé khao sat chung ta tién hanh nuéi
trong moi truong Bruk dic khong dam. Két
qua cho thiy co tit ca 27 dong phat trién
manh trén moi trudng Bruk khéng dam va
xuét hién khuén lac.

Bang 4 cho thay, kha ning ¢ dinh
dam cua cac dong vi khuan déu co su sai
khac 16n sau 08 ngay nudi cdy. Vi 04 dong
vi khuan TQT3, TQP’2, THC1 vaTHC3
tang dan theo thoi gian. Sau 02 ngay nudi
ce”iy, tat ca 27 dong vi khuan duoc chon déu
¢6 kha nang cb dinh dam. Vi dong TQP’3
¢ dinh dam cao nhét véi 10,172 mgNH4" L
1 THCI v6i 0,143 mgNH,* L la dong c6
kha ning c¢6 dinh dam thip nhét. Sau 08
ngay nudi cdy, kha ning cd dinh dam cua
cac dong da s ting nhanh. Bén canh do,
mdt s6 dong vi khuin coham luongNH,*lai
giam manh, nhit 1a dong RHS2 & ngay thir
2 nudi cay 1a 37,19 mg NH,*L™! dén ngay
thir 8 nudi cdy con 3,90 mg NH4* L. Céc
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dong THS4, TKL3, RKL3, TAD2, RAD1,
RTDA4, TTT2, TQP’1, TQP’3, RHC2 ¢6 su
thay d6i ham luong NH,* theo chiéu ting
vao ngay thir 2 sau do giam vao ngay thu 4
r0i ting lai vao ngay thi 6 hoic thu 8.
Nguyén nhan 1a do trong qua trinh tong hop

NHs*, sy hoat déng cua emzyme
nitrogenase bi tic dong e ché boi ham
lwong NH4*. Két qua nghién ctru cia Pham
Thi Hai va cs. (2017) ching N26 c6 kha
ning c¢d dinh NH4* 12 1,526 mg L sau 4
ngiy nudi cay.

Bing 4. Ham luong NH4*(X % SE) tong hop dugc theo thoi gian (mg L)

Dong vi Sau nudi cay.... ngay
khuén 2 4 6 8

THS1 1,14°+ 0,36 0,96°°+ 0,27 4,25+ 0,54 7,40%MN + 0 52
THS3 0,679+ 0,37 0,59+ 0,32 4,279+ 0,55 4,77%%" + 0,23
THS4 3,859+ 1,31 0,577+ 0,45 5,24°+ 1,02 4,48+ 2 5
RHS2 5,076+ 1,37 37,19%+ 1,84 8,47"+ 1,09 3,909+ 21
RHS3 3,541+ 0,89 5149+ 1,12 7,14+ 1,26 3,779+ 2,08
TKL3 3,06+ 0,92 1,59Kmn+ 1 1 2,51'+1,12 9,04cdefeni + 2 68
RKL2 1,44"+ 0,12 10,01°+ 0,55 12,4°+ 2,51 1,86"+ 0,91
RKL3 8,48°+ 0,15 1,29+ (0,54 8,11'+2,31  10,43%f"+ 0,99
TAD1 0,897+ 0,78 1,804+ 0,75 2,04¥+1,20  8,87¢fhi+ 0,78
TAD2 3,57"+0,86 1,02™P+0,68  4,09'+1,31 11,42°%%9 + 0,95
TAD4 2,48+ 1,03 3,24°9+ 0,76 11,09+ 1,69 4,49%" + 2 69
RAD1 3,67"+1,00 1,52"°+057  2,39“+0,62 12,030+ 278
RTD2 1,62™+ 0,89 1,62Km+ 0,5 10,64+ 2,64 10,44+ 4 01
RTD4 4,55+ 0,96 2,14+ 0,6 14,20°+ 2,69 11,739+ 4 45
TTT2 7,66°+ 0,42 9,87°+ 0,12 6,45'+ 0,78 8,02¢0efohi + 1 47
RTT1 6,179+ 0,48 3,66°£0,11 2,40+ 0,67 1,42'+ 0,51
TQP2 7,64°+ 0,57 9,17°+ 0,16 5,82™+ 0,99 3,459+ 1,03
RQP2 1,42"+0,67 1,23™°+(Q,15 2,22+0,90  11,53%W+ 223
TQT3 0,48"+ 2,3 2,55" + 0,73 5,74"+ 0,98 6,74%9" + 4 09
TQP’1 3,54'+2,0 1,01™P+ 0,69 21473+ 211 23,80%+ 6,09
TQP’2 046'+221 158mM+(0,91 8,879+ 1,46 16,16 + 3,26
TQP’3 10,22+ 2,28 2,12+ 0,89 9,287+ 1,46 22,55+ 5,26
THC1 0,145+ 1,01 2,99+ 0,71 5,27°£ 0,26 14,03% + 3,29
THC2 2,99+ 1,02 2,799+ 0,67 3,60°+0,16 8,26+ 1 28
THC3 2,09'+1,28 3,40°"+ 1,08 5,84™+ 0,8 13,30%%+ 3,25
RHC1 0,619+ 1,17 2,739+ 1,02 5,09+ 0,82 2,15"+ 2,14
RHC2 465'+1,08 1,35+ 100 7,32+0,91 13,05+ 319

& Trung binh trong cung mot cot co cdc chik cdi khac nhau la sai khdc co y nghia ¢ mic p < 0,01

Céc dong vi khuan noi sinh phan lap
dugc c6 kha ning téng hop NH, duoc cdy
trén moi truong chira 1an khé tan (NBRIP)
déc va u ¢ nhiét @6 30°C, trong 1 - 2 ngay,
dong nao phat trién dugc trén moi truong
NBRIP thi c6 kha nang hoa tan 1an kho tan.
Sau d6 chon dong phat trién manh trén moi
truong NBRIP va tién hanh khao sat kha
nang hoa tan lan trén moi truong NBRIP
l6ng. T4t ca cac dong vi khuén ndi sinh phat
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trién manh trén méi truong NBRIP 16ng va
khao sat ham lugng PO4* tao ra sau 08 ngay
nudi ciy.

Bang 5 cho thdy sau 05 ngay nudi
cy, tat ca cac dong di ¢ kha nang hoa tan
lan kho tan trén moi truong NBRIP long
dao dong tir 3,09 - 89,16 mg P.Os L. Sau
10 - 15 ngay nudi cdy, kha ning hoa tan lan
kho tan cua cac dong RHS2, TQP2 da tang
nhanh, nhitng dong con lai khong thay dbi
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cho thdy kha ning hoa tan 1an kho tan cua
vi khuan noi sinh t6t nhat sau nuéi cay 10-
15 ngay (Chen va cs., 2006; Nguyén Thi
Thu Ha va Cao Ngoc bi¢p, 2008).

dang ké. Sau 20 ngay nudi cdy ta thdy duoc
hau hét cac dong vi khuan déu dat cuc dai,
chi riéng kha ning hoa tan lan cua dong
TAD4 lai giam xudng sau 15 ngay ting déu.
Khac vdi cac két qua nghién ctru trude day

Bing 5. Ham luong PO,*(X + SE) tong hop duge theo thoi gian (Mg L)

Dong vi Sau nuoi cdy... ngay
khuén 5 10 15 20

THS1 45,95+ 9,01 10,411+ 1,15 42,55+ 5,09 146,14+ 2,24
THS3 47,38'+ 10,02 66,96%+ 3,65 4452+511  123,52™+2,12
THS4 38,097+ 6,61 57,85% + 3,69 38,39°+ 1,41 129,531+ 1,21
RHS2 13,09¢+ 5,62 16,901 + 0,95 51,487+ 1,74 165,72+ 1,25
RHS3 38,63°+ 5,03 43,0999 + 4,47 34,16'+ 1,42 129,29'+ 1,59
TKL3 55,477+ 5,00 21,8411+ 2,34 51,249+ 1,54 133,999+ 1,64
RKL2 59,708+ 3,21 44,880 + § 55 53,989+ 1,09 120,48°+ 1,51
RKL3 24,70+ 3,29 51,60+ 7,15 36,969+ 1,01 119,83P+ 1,45
TAD1 27,32°+£ 0,16 32,44%fen + 1 88 38,27°+ 0,59 134,597+ 2,71
TAD2 27,49"+ 0,06 50,59 + 1,92 47,021+ 0,78 124,59'+ 2,52
TAD4 42,08"+ 3,05 38,800cfeh + 3 07 39,88"+ 0,57 11,02+ 0,58

RAD1 89,16%+ 3,14 26,07™" + 3,18 32,55V+ 0,55 121,67"+ 3,17
RTD2 27,55'+ 3,15 17,911+ 4,18 56,66°+ 1,43 133,16"+ 2,99
RTD4 53,69"+ 3,25 38,15¢fh + 5 77 47,44'+ 1,28 114,657+ 2,38
TTT2 37,389+ 4,24 52,612+ 6,61 20,59¥+ 1,55 136,79+ 0,97
RTT1 16,84Vt 4,13 48,74%c + 6,02 31,66%+ 1,86 135,30°+ 0,95
TQP2 15,77"+ 2,12 23,57"+ 1,01 62,202+ 2,13 117,989+ 3,93
RQP2 25,05'+2,21 37,73¢¢efen + 1 25 37,38°+ 2,01 92,506" + 3,32
TQT3 63,809+ 1,12 24,52% + 0,67 33,45+ 0,97 127,455+ 0,56
TQP’1 51,191+ 1,03 51,243cd + 1 22 30,47+ 0,92 129,777+ 0,98
TQP’2 4,88Y+ 1,01 31,907 + 5 23 50,17"+1,39  123,28M+ 7,17
TQP’3 54,769+ 1,13 27,38M"i + 5 15 51,309+ 1,56 135,54¢ + 8,07
THC1 66,84+ 2,12 38,980cdefah + 1 58 35,415+ 1,24 128,34+ 2,49

THC2 65,59+ 2,84 9,161+ 0,59 55,77+ 1,85 112,517+ 1,92
THC3 47,79%+ 3,12 33,86%M" + 6,18 36,66'+2,14 124,89'+ 3,00
RHC1 51,66'+ 3,19 40,05Pcdefoh + 6,01 53,278+ 2,29 127,27%+ 3,08
RHC2 3,092+ 0,51 27,55 + 5 89 44,16'+ 2,23 169,53+ 3,21

" Trung binh trong cung mot cot co cdc chik cai khdac nhau la sai khac co y nghia ¢ mirc p < 0,01

dong vi khuan n6i sinh trén giéng laa HT1,
chiing t6i tuyén chon 03 dong c6 hoat tinh cao
nhét dé danh gia hiéu qua ¢b dinh dam va hoa
tan lan kho tan 1a TQP’1, THC1 va RKL3.

3.3. Hiéu qua ¢6 dinh dam va hoa tan 1an
ciia cac dong vi khuén ndi sinh trén ciy
la trong trong dng nghiém

Dua vao két qua khao sat kha ning
tong hop NH4* va hoa tan 1an kho tan cta 27

Hinh 3. Khuén lac ciia 3 dong vi khun néi sinh di chon a) Dong TQP’1; b) Dong THCI; ¢) Dong RKL3
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Bing 6. Hiéu qua cd dinh dam ciia cac dong vi khuan trén gidng lia HT 1gieo trong 6ng nghiém

Cong Sau gieo ... ngay
thie 1 2 3 4 5 6 7
Chiéu dai 1& mam (cm)
be
CT1  078%+048 121%+050 1&9* 2184047 25094045 282%4044 31754049

CT2  047°+020 070°4032 096°+049 1024063 134%+059 167°+049 177°+031
CT3 259+125 327°+133 382+142 485+093 511°+085 541°+094 568+103
CT4 153°+103 20204109 234°+113 292°+105 373’4128 442°+145 488+159
CT5  161%+049 201°+048 236°+039 297°+104 350°+115 416©+149 464°+122
LSDogs 1,04 111 1,19 113 117 140 1,38
Chiéu dai thdn méam (cm)

CTl  158%+079 227®+089 288%+108 464°+233 526°+247 588°+238 719%+243
CT2  084+026 137°+041 18%+049 23%+039 408°+113 51%+144 624177
CT3 246°+£123 365+166 436+208 666°+111 766°£076 846'+088  9,64°+120
CT4 227°+154 325+169 394+190 604%+157 728+133 820°+12  910%+139
CT5 220°£046 2769037 32804028 656024 T7A47°£025 8124079 879%+092

LSDogs 129 153 181 1,80 185 192 2,15
Khoi lugng tuoi (g)
CT1 - - - - - - 0,08°+0,01
CT2 - - - - - - 0,09°+0,01
CT3 - - - - - - 0,14*+ 0,02
CT4 - - - - - - 0,14°+0,01
CT5 - - - - - - 0,122+ 0,02
LSDogs - - - - - - 0,02

ab,¢.9 Tryne binh trong ciing mot cot, ciing mot chi tiéu cé cdac chir cai khdac nhau la sai khdc cé y
nghia ¢ mirc p < 0,05, “-”: khong theo doi; CT1 (Méi truong Yoshida khong dam); CT2 (Moi truong
Yoshida c¢é dam); CT3 (Méi truong Yoshida khéng dam + dong vi khudn TOP’1); CT4 (Méi trieong
Yoshida khéng dam + dong vi khudn THC1); CT5 (Méi trwong Yoshida khéng dam + dong vi khudn
RKL3)

CT1T CT12 CT3 CT4 CT5
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Hinh 4. Hiéu qua ¢b dinh dam cua cac dong vi khuan ndi sinh ddi véi cdy ma 7 ngay tudi

(CT1) Cdy mam trong trén méi truwong Yoshida khong dam, khong nhiém vi khuan, (CT2)
Cdy mam trong méi truong Yoshida c¢é dam, khéng nhiém vi khudn;(CT3) Cdy mam trong trén moi
truong Yoshida khéng dam, ¢6 nhiém vi khudn dong TQP’1;(CT4) Cdy mam trong trén méi truong
Yoshida khéng dam, nhiém vi khudn dong THC1;(CT5) Cdy mam trong trén méi truong Yoshida
khéng dam, nhiém vi khudn dong RKL3.
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Thi nghiém trong dng nghiém 1a dé
danh gia sy anh huéng cua vi khuén 1én laa
trong Ong nghiém trong moi truong
Yoshida. Bang 6 va Hinh 4 cho thiy Chiéu
dai ré, than mam ¢ CT3, CT4, CT5 déu cho
két qua cao hon so v6i CT1 khong bd sung
dam, vi khuan va CT2 bd sung dam nhung
khong nhiém vi khuan. Trong d6, CT3
nhiém dong TQP’1 14 cho két qua vuot troi
hon so véi 02cong thie c6 nhiém dong vi
khuén khéc con lai. Khéi lugng tuoi o ca 03

cong thie (CT3, CT4, CT5) nhiém cac dong
vi khuén (TQP’1, THC1, RKL3) déu cao
hon 1,5 lan so v6i CT1 va CT2. Nhu vay,
cic dong vi khuan nodi sinh déu co anh
hudng dén chiéu dai r& mam, chiéu dai than
mam va khdi luong tuoi ciia hat laa. Trong
d6, dang cha y 1a dong vi khuan TQP’1anh
huong t6t dén sinh truong cia ciy lta. Két
qua nay phu hop véi nghién ctu ciia Van
Thi Phuong Nhu (2015).

Bang 7. Hiéu qua hoa tan 1an kho tan ctiacic dong vi khuédn trén gidng ltia HT1 gieo trong dng nghiém

Céng Sau gieo ... ngay
thir 1 2 3 4 5 6 7
Chiéu dai 1& mam (cm)
CT1 0,17%+007 0204010 0234012 1284031 2429033 3254023  4,00°%40,21
CT2 081%40,14 1364034 1644043 253°4039 3174015 3,62°40,28  3,32°40,15
CT3 0,95°+0,63 153"+0,69 193*+0,71 3984037 4,7040,19 5064024 534029
CT4 15440,16 22004029 2,68%+0,40 3,00°40,72 3,74°4048 4,24°+043  4,48°+0,42
CT5 1764082 2394113 2964121 3764035 4084045 4,38°+042  4,78°+044
LSDogs 0,62 0,83 0,89 0,59 0,46 0,44 0,43
Chiéu dai than mam (cm)
CT1 18824032 248°+029 288°+030 3,27°+034 5364027 805°+0,78  8,88™+0,34
CT2 1504057 2,14°40,73 2,59°40,79 3724057 5294180 6114196  7,46°+0,77
CT3 2454077 465%1,76 6254242 7964298 9134145 11184167 12,36%+1,72
CT4 1,65°+0,87 281°+1,22 3794203 7,67°4247 6204202 7,60°+152  831™+1,42
CT5 1,76°+076 255°+1,33 351°2,10 7364254 7,85%+1,00 895°+1,06 10,00°+1,36
LSDoos 0,91 1,55 2,29 2,27 1,17 1,93 2,25
Khéi lugng twoi (g)
CT1 - - - - - - 0,11%40,01
CT2 - - - - - - 0,13°40,01
CT3 - - - - - - 0,14+0,02
CT4 - - - - - - 0,13%+0,01
CT5 - - - - - - 0,12°+0,02
LSDogs - - - - - - 0,02

ab.¢.d Tyyng binh trong ciing mot cot, cing mot chi tiéu, cé cdc chir cdi khac nhau la sai khdc cé ¥
nghia ¢ mirc p < 0,05; “-”: khong theo déi; CT1 (Méi truong Yoshida khdng c6 NaH,PO4.2H,0 + 20
mg/1 Ca3(POa),); CT2 (Méi truong Yoshida c6 NaH,P04.2H,0 + 20 mg/1 Cas(POa4),); CT3 (Mbi
truong Yoshida khong cé6 NaHP04.2H;0 + 20 mg/1 Caz(POa), + dong vi khudn TOP’1); CT4 (Mbi
truong Yoshida khong cé6 NaHP04.2H,0 + 20 mg/1 Caz(POa)2+ dong vi khudan THCI); CT5 (Mi
truweong Yoshida khong cé NaHP04.2H,0 + 20 mg/1 Caz(PO4), + dong vi khudn RKL3)
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Hinh 5. Hiéu qua hoa fan 1an kho tan cua céc dong vi khuan ndi sinh déi véi cdy ma 7 ngay tudi
(CTI) Cay mam trong trén méi truong Yoshida khéng cé6 NaHP04.2H20, c6 Cas(PO4)z,
(CT2) Cdy mam trong trén méi truong Yoshida cé6 NaH2PO4.2H20, ¢6 Ca3(PO4)z (CT3) Cay mam
trong trén moi trwcrng Yoshida khéng cé NaHP04.2H,0, ¢6 Caz(POu)2, ¢6 nhiém vi khudn dong
TOP’1; (CT4) Cdy mam trong trén méi truong Yoshida khong cé6 NaH,PQO4.2H20, c6 Cag(PO.)2,
6 nhiém vi khudn dong THCI;(CT5) Cdy mam trong trén méi truong Yoshida khéng cé
NaH,P04.2H,0, c¢6 Caz(POy)2, nhiém vi khudn dong RKL3.

Dbi voi CT1 bd sung Cas(PO4): 12 1an
kho tan nén cdy trong sinh truong cham,
ngugc lai CT2 dugce bod sung lan dé tan nén
ciy trdng sinh truéng tét hon. Cac codng
thirc con lai ¢6 bd sung vi khuén noi sinh co
kha nang hoa tan 1an kho tan nén da hoa tan
lan dé cung cip cho ciy trong phat trién.
Céc chi s6 gdm chiéu dai than, chiéu dai ré
va khéi luong cua cdy ma & CT3, CT4, CT5
déu cho chi s6 cao hon so véi CT1 chira 1an
kho tan va CT2 chira 1an dé tan. Nhu vay,
cac dong vi khuan ndi sinh di hoa tan lan
kho tan trong méi truong dé cung cép cho
mam lda sinh truéng phat trién tét va cho
két qua t6t hon so véi viéc cung cip 1an truc
tiép cho cay trong phat trién & CT2. Trong
do, dang cha y 1a dong vi khuin TQP’1.
Nghién ctru cua Van Thi Phuong Nhu
(2015) cling chi ra hiéu qua tac dong tich
cuc ctia cac dong vi khuén 1a chuyén hoa lan
kho tan thanh 1an d& tan cung cip cho cay
lUa.

4. KET LUAN

Tur 120 mau la HT1 thu thap & cac
thi xa, huyén, thanh phé Hué thudc tinh
Thira Thién Hué da phan lap dugc 82 dong

https://tapchi.huaf.edu.vn
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vi khun, trong d6 c6 38 dong tir than va 44
dong tir ré. Pic diém khuan lac cua cac
dong phan 1ap c6 mau tring duc va tring
trong. Pudng kinh khuén lac dao dong tir
1,5 - 7,5 mm. Hinh dang khuén lac chi yéu
1a tron, ria nguyén. Té bao hinh que ngin
hodc hinh bau duc, Gram duong va co6 kha
nang di chuyén.

C6 27/82 dong vi khuén ndi sinh co
kha nang ¢d dinh dam va hoa tan lan kho
tan. Trong d6, 03 dong vi khuan TQP’1,
THCI1, RKL3 c6 hoat tinh cao nhét. Kha
nang cb dinh dam ctaa 03 dong lan luot 1a
23,8; 14,3; 10,43 mg L NH,". Khéa ning
hoa tan lan lan lugt 1a 129,77; 128,34 va
119,83 mg LPO.*.

Két qua danh gia hidu luc cta cac
dong vi khuén 1én cdy lta trong ng nghiém
cho thiy dwoc 03 dong vi khuin c6 anh
hudng dén sy sinh trudng va phat trién ctia
ciy laa. Pang chii y 1a cong thirc nhiém dich
dong TQP’1 1a tt nht voi kha nang b dinh
dam cao nén c6 anh hudng t6t dén chiéu dai
r& mam (5,67 cm), than mam (9,64 cm),
khdi lugng tuoi (0,14 g) va kha nang hoa tan
14n cao véi chiéu dai r& mam dat 5,34 cm,
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than mam dat 12,36 cm va khéi luong tuoi

dat 0,14 g.
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