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Tém tit:

Nghién ctru dwoc thwe hién nhim danh gia anh hwéng cia bon ching vi khuéin ndi sinh Enterobacter asburiae,
Stenotrophomonas maltophilia, Bacillus safensis va Rhizobium freirei dén ciy cao su (Hevea brasiliensis) giai doan
vuon wom. Két qua nhan dwgc cho thiy, bon chiing c6 anh hudng dén ty 1¢ niay mam (P < 0,01), ty 1¢ niy mam cao
nhit nhan dwoc khi @t hat cao su véi chiing Bacillus safensis va thip nhat khi xir Iy hat bang Rhizobium freirei. Ngwoc
lai, két qua phén trim hat niy mam khong c6 sw khac biét thong ké (P > 0,05). Hat dwoc i v6i bon chiing vi khuin &
mit d6 10° CFU/tii cho két qui cao nhit vé chiéu dai ré, chiéu dai thin mam, chiéu cao va trong lwong kho ciia cay
(P<0,01). Ket qua danh gia bing ky thuat danh diu ddng vi N-15 trén ciy cao su giai doan vrom wom cho thiy, %N
¢6 ngudn goc tir khong khi do Enterobacter asburiae va Stenotrophomonas maltophilia déng gép dat 46,43-47,62%;

trong khi, Bacillus safensis va Rhizobium freirei dat 35,71-38,69%.

Tir khéa: Bacillus, cdy cao su, Enterobacter, N-15, Rhizobium, Stenotrophomonas.

Chi 56 phin loai: 4.1

Dat van de

Cao su la cay cong nghiép lau ndm c6 vai tro quan trong
trong nén kinh té Viét Nam. Cay cao su doi hoi dinh dudng
da dé co thé tang truong va duy tri nang suat tot [1]. Két qua
thi nghiém cho thay, thoi ky kién thiét co ban cuia cdy cao
su c6 thé duoc rit ngin nho vao ché do phan bon téi uu [2].
Con trén cay cao su trudng thanh, viéc s dung phan bon co
thé cai thién ning suat mu 1én téi 15-30% [3].

Trong nhitng nim gan day, nhiéu chung vi khuan c6 kha
nang ¢ dinh nito ty nhién séng ndi sinh trong ré, than, 1a
cua nhiing cay khong thudc cay ho dau (vi du: Lia, mia,
bép, co, dira...) d va dang dugc nghién ctru phén 1ap tuyén
chon va ung dung [4]. Tai Viét Nam, tur trudc dén nay canh
tac cdy cao su chii yéu phu thugc vao phan bén dam vo co.
Tuy nhién, viéc lam dung phan dam v6 co khong nhiing lam
cdy cao su dé man cam véi dich hai, giam ning suat, giam
hiéu qua kinh t& ma con gy nén tinh trang 6 nhiém moi
tm(‘mg Chinh vi vay, nghién clru va ung dung cac chﬁng
vi khuan c6 kha nang ¢d dinh nito s& gop phan dang ké cho
viéc giam chi phi dau tu va giam 6 nhlem moi tmong trong
canh tac cdy cao su. Xudt phat tir nhu cau thyc té d6, nghién
clru nay nham cung cap co sé khoa hoc cho viée tuyén chon
cac chung vi khuan cb dinh nito tiém nang kich thich sy
tang trudng cla cay cao su giai doan vuon uom.
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Noi dung nghién ciu

Thi nghiém duoc thyc hién tai Don dién cao su Bén Cui,
huyén Duong Minh Chau, tinh Tay Ninh. Thoi gian thuc
hién thi nghiém tir thang 10/2015 dén thang 1/2017. Hat cao
su thudc dong vo tinh GT1. Bé dam bao ty 1é niy mam va
déng nhét, chon hat méi thu hoach, vo c6 mau sang bong,
rudt con tring, ddy va nang. Cac thi nghiém dugc tién hanh
trong ving c6 diéu kién khi hau nhiét d¢i gi6 mua. Cay cao
su duoc trong trong bau nhuwa kich thudc 18x40 cm. Thi
nghiém dugc bd tri trén dién tich 300 m?, hang don cach
nhau 1 m, vuon wom duoc tudi bang hé thong tudi phun
mua. Dt v6 bau ldy tai 16 thi nghiém c6 thanh phan co gidi
thit pha sét cat; mirc do két von 10-30% thé tich; pHH 03,5
ham luong chat hitu co 2,5% (két qua phén tich ciia Vién
Nghién ctru Cao su Viét Nam).

Thi nghié¢m 1: Danh gia tac dpng ciia cdc vi khuan nji
sinh doi voi sw ndy mam va sw phdt trién ciia cdy cao su -
Hevea brasiliensisis

Thi nghiém gdm 2 yéu t6 dugc b tri theo kiéu khdi
day dt ngau nhién, 3 1an 1ap lai. Yéu t6 thir 1: Bén chung
vi khuén noi sinh c¢d dinh dam Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei duoc phan lap tir ré cay cao su (ngudn cung



s Khoa hoc Néng nghiép
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Abstract:

This study was carried out to investigate the effects
of four diazotrophic bacteria: Enterobacter asburiae,
Stenotrophomonas maltophilia, Bacillus safensis, and
Rhizobium freirei, which were isolated from rubber
roots planted in Vietnam, on rubber trees at the nursery
stage. The results showed that these bacteria had
significant influences on the germination rate (P < 0.01);
the germination rate was affected highest by Bacillus
safensis and lowest by Rhizobium freirei. In contrast, the
four bacteria had no significant effect on the germination
percentage (P > 0.05). The best colony forming unit was
10° CFU/pot. The bacteria also created statistically
significant differences in root length, stem length,
height and dry weight (P < 0.01). By using "N dilution
technique, Enterobacter asburiae and Stenotrophomonas
maltophilia demonstrated a biological nitrogen fixing
contribution to the rubber trees with the ratio of nitrogen
drived from air (%Ndfa) of 46.43-47.62% higher than
Bacillus safensis and Rhizobium freirei with the %Ndfa
of 35.71-38.69%.

Keywords: Bacillus, Enterobacter, >N, Rhizobium, rubber
tree, Stenotrophomonas.

Classification number: 4.1

cip tir Trung tim Hat nhan TP H Chi Minh). Yéu t6 thu
2: Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei duoc cho vao mdi tai
tréng cdy cao su & 5 mat s6 vi khuan nhu sau: 10°CFU, 108
CFU, 107CFU, 10°CFU va 10° CFU.

Vi khuan duogc ching 2 lan: Lan dau - 4o hat cao su,
ngam hat cao su trong hdn hop vi khuén va aginate 2% trong
30 phut; 1an thtr 2 1a 11 ngay sau khi hat nay mam, ré ciy
duoc nhing trong hdn hop vi khuén va aginate 2% trong 30
phiit true khi trong vao bau nhya.
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Thi nghiém 2: Ung dung ky thugt dinh diu dong vi
5N d@é danh gid hi¢u qud cé dinh dam sinh hoc ciia vi
khuén cé dinh dam lén cdy cao su giai doan wom

Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei dugc xur ly & mat
s6 vi khuan 10° CFU/tai va ciy ddi chimg khong chung vi
khuén. Uré - N - 15 duogc sir dung 14 3,2 g uré - “N/céy co
5,231 %"Na.e (%N-15 atom excess - %N - 15 lam giau)
dugc bon vao tii nhwa 45 ngay sau khi trong. Phan chia P
va K dugc sir dung theo khuyén céo cta Vién Nghién ciru
Cao su Viét Nam gom 11 g SSP/tai va 1,9 g KCl/tai. Thi
nghiém duoc theo doi va 1ay s6 liéu dén thoi diém 120 ngay
sau khi bon phan uré - N - 15.

Xac dinh kha ning niay mam: Theo phuong phap cua
Djavanshir va Pourberk (1976) [5], gia tri dugc tinh theo
cong thuc:

GP al 100

GV =(32DGS/N)x

Trong d6: GP 14 ty 1& hat nay mam cudi thi nghiém, Ni
1a s6 luong hat nay mam va S 1a téng sé hat dugc trong. GV
1a gid tri nay mam, DGS 1a téc do nay mam hang ngay, tinh
bang céach chia ty 1¢ (%) nay mam cong don cho s ngay thi
nghiém, tinh tir ngay gieo; Y DGS 14 tong sb cac toc d6 nay
mam hang ngay; N 1a s6 ngay c¢6 dém nay mam, bat dau tir
ngdy c6 nay mam dau tién.

Phwong phdp phin tich méu

N tong dugc phan tich theo phuwong phap Kjeldahl. %N
- 15 a.e dugc xac dinh bang quang pho ké phat xa NOI 7PC
tai Trung tam Hat nhan TP HO Chi Minh theo quy trinh cua
G. Hardarson (1990) [6]. Két qua %N c6 ngudn gbc tir phan
uré N - 15 (%Ndff), %N c6 ngudn gdc tir dat (%Ndfs) va
%N c6 ngudn gbc tir khong khi (%Ndfa) duoc tinh theo
cong thuc:

%N—15 a.e (cay)
%N-—15 a.e (phan uré N—-15)

%Ndff = x100

Nghiém thtrc dbi chimg (NF- Non fixing): %Ndff =+
%Ndfs . =100

Tuy nhién, khi b6 sung vi khuén (F- fixing): %Ndff, +
%Ndfs, + %Ndfa = 100

Gia thuyét: NF va F hip thu lugng N tir phan bon va dat
la nhu nhau thi:
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%Ndff-NF _ %Ndff—F
%Ndfs—NF ~ %Ndfs—F

Xt ly 56 liéu

S liéu thuc nghiém dugc xtr 1y theo cac cong thirc cia
phan mém Microsoft Excel 2007. Phan tich va xir 1y thong
ké theo chuong trinh MSTATC. Phép thtr Duncan dugc stir
dung dé so sanh su khac biét gilia cac nghiém thirc, do khac
biét c6 y nghia & muc LSD 5%.

Keét qua

Anh hwong cua cdac ching vi khuan co dinh dam lén
sw ndy mam ciuia hat cao su

Két qua thong ké tir bang 1 cho thdy, khi xir 1y hat
cao su bang Enterobacter asburiae, Stenotrophomonas
maltophilia, Bacillus safensis va Rhizobium freirei khong
anh huong dén ty 16 nay mam (GP) ciia hat (P> 0,05) nhung
gia tri nay mam (GV) c¢6 su khac biét thong ké giita cac
nghiém thuc.

Bang 1. Anh huéng ctia cac ching vi khuan c¢& dinh dam lén sy
ndy mam ctia hat cao su.

Nghiém thirc Ty I¢ ndy mam %  Gia tri ndy mim
(GP) (GV)

Déi chimg (khong ¢6 vi khudn) 76,65 40,23¢

Enterobacter asburiae 78,27 48,26°

Stenotrophomonas maltophilia 78,77 48,42°

Bacillus safensis 78,27 55,89*

Rhizobium freirei 78,03 40,69°

F* CV%=1777 F,"CV%=10,12

Ghi cha: Trong cling mét cot cac gia tri c6 cung ky tu di kem thi khac biét
khong co y nghta théng ké; **: Khac biét rat c6 y nghia thong ké véi P <
0,01; ns: khac biét khong c6 y nghia vé mat thong ké.

Anh huwong cua cdc chung vi khuan co dinh dam dén
sw phadt trién ciua cdy cao su

Két qua tir bang 2 cho thiy anh hudng tich cuc cua 4
chung vi khuan ¢ dinh dam dén chiéu dai ré, chiéu dai
than va trong lugng kho cua cay cao su giai doan vuon
uvom (P <0,01). Cac chung vi khuan Enterobacter asburiae,
Stenotrophomonas maltophilia va Bacillus safensis thé
hién anh huéng dén chiéu dai r& va than vuot trdi hon so
voi nghiém thuc xt 1y chung Rhizobium freivei. Tuong
tu, trong luong kho cua cay trong cac nghiém thic xtr 1y
bang vi khudn Enterobacter asburiae, Stenotrophomonas
maltophilia va Bacillus safensis cling cao hon 14-16% so
v6i d6i chimg va nghiém thirc G v6i Rhizobium freirei.
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Bang 2. Anh huéng ctia vi khuin c& dinh dam dén su phat trién
clia cay cao su.

Nghiém thifc (Ccl:riju dai ré gll;iflzc(::‘:)i "l(‘;()png lwgng kho
béi chimg 82lc 15,11¢ 66,26b
Enterobacter asburiae 9,37a 15,58 b 82,06a
Stenotrophomonas maltophilia ~ 9,35a 1583 a 80,86a

Bacillus safensis 9,49a 1586 a 80,75a
Rhizobium freirei 8,84b 15.18 ¢ 70,06b

F 11,08™ 6,13™ 13,25"

CV (%) 6,82 1,97 10,22

Ghi cht: Trong cung mét cot cac gia tri ¢6 cting ky tu di kem thi khac
biet khong co y nghia thong keé; **: Khac biét rdt ¢ y nghia thong ké
vGi P <0,01.

Mt sé vi khuan khac nhau cia Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei anh huong dén chidu dai r& (P < 0,01).
Mat s6 vi khuan cang cao thi cang gy anh huéng 16n dén
su phat trién cua r8. Mat sé vi khudn 10° CFU cho két qua
chiéu dai r& dai nhét dat 9,6 cm va thip nhét 1a 10° CFU dat
8,42 cm (hinh 1).
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Hinh 1. Anh huéng ctia mat s6 vi khudn dén chiéu dai ré cia cay
cao su giai doan vuon uom.

Mat s6 vi khudn khac nhau cta Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei tao nén sy khac biét théng ké vé trong
luong kho cua cdy (P < 0,01). Mat sb vi khudn & 10° CFU
cho két qua trong luong kho cao nhat dat 83,53 gva thép
nhit 12 10° CFU dat 70,69 g (hinh 2).
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Hinh 2. Anh hudng ctia mat s& vi khudn Ién trong lugng khé ctia
cay cao su giai doan vuon vom.
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Theo két qua tir bang 3, cac chung vi khuan ¢ dinh dam
anh huéng dén chiéu cao cay (P < 0,01). Tai tit ca cac thoi
diém khao sat tir 30 ngay dén 150 ngay sau khi niay mam,
cac nghiém thuc duge xur 1y vi khuén ¢6 dinh dam déu
gia tang chidu cao cdy. Trong bon chung vi khuan ¢6 dinh
dam, cac nghiém thic dugc u voi Enterobacter asburiae,
Stenotrophomonas maltophilia va Bacillus safensis luén c6
anh huong gia ting chiéu dai than nhiéu hon so voi nghiém
thirc dugc xt Iy boi ching Rhizobium freirei.

Bang 3. Anh hudng ciia cac ching vi khudn cé dinh dam dén
chiéu cao cay cao su.

Chiéu cao cdy sau nay mam (cm)

i¢ r nga nga nga
Nghiém thirc 30ngay 60ngay 90 ngay 120 150
ngay ngay

Déi chimg 28,35° 47,530 66,95¢ 98,85¢ 131,86°
Enterobacter asburiae 30,04° 49,912 71,78 106,70 143,77
Stenotrophomonas maltophilia ~ 29,92* 50,64° 71,89% 107,99*  144,37¢
Bacillus safensis 29,90¢ 50,91° 72,59 109,07* 144,54
Rhizobium freirei 29,30 49,53¢ 69,77° 104,26°  136,43°
F 7,15" 7,427 6,87 10,32 11,31%**
CV (%) 3,47 3,82 479 4,65 473

Ghi cha: Trong cting mot cot cac gia tri co cung ky tu di kem thi khac
biét khong c6 y nghia thong ké; **: Khac biét rat co y nghia thong ke vaoi
P <0,01.

Danh gia dong gop cé dinh dam sinh hoc cua cdc
chiing vi khuan co dinh dam cho cdy cao su

Bang 4. Déng gép clia cac chiing vi khudn cd dinh dam cho cay
cao su tlf qua trinh cd dinh dam sinh hoc.

Nghiém thirc % N-15a.e  %Ndff %Ndfs %Ndfa
Ddi chiing (NF) 1,68 31,57 68,43° 0

Xir ly vi khuén (F):

Enterobacter asburiae 0,88¢ 16,54°  35,84¢ 47,62*
Stenotrophomonas maltophilia 0,9 16,91¢ 36,66 46,432
Bacillus safensis 1,08 20,30° 43,99 35,71°
Rhizobium freirei 1,032 19,36  41,95° 38,69°
Uré-N-15(g) 5,321

E 13,32%* 11,34 10,42 17,54
CV (%) 9,12 10,03 6,17 8,52

Ghi cht: Trong cung mot cot cac gia tri co cting ky tu di kem thi khac
biet khong co y nghia thong ké; **: Khac biét rat co y nghia thong ké voi
P <0,01.

Két qua tir bang 4 thé hién, & thoi diém két thuc thi
nghiém - 120 ngay sau khi bon phan uré - N, NF va F co su
khac biét thong ké (P < 0,01). Nghiém thtrc doi ching - NF
luon thu dugc ham lugng "Na.e cao hon so v6i nghiém thirc
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duoc xt 1y 4 chung vi khuan c6 dinh dam - F. Nghiém thirc
xt 1y bang Enterobacter asburiae va Stenotrophomonas
maltophilia cho két qua %N c6 ngudn gdc tir khong khi
la 46,43- 47,62%, cao hon so voi nghiém thic dugce xu
ly bang Bacillus safensis va Rhizobium freirei dat 35,71-
38,69%. Diéu nay chung to kha ning c6 dinh dam trén
cay cao su giai doan vuon wom cua chung Enterobacter
asburiae va Stenotrophomonas maltophilia cao hon ching
Bacillus safensis va Rhizobium freirei.

Keét luan

Tu céc két qua nhén dugc trong qua trinh nghién ctu,
chung toi rat ra mot s6 két luan sau:

- Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei 13 cac chung vi khuan
cb dinh dam rit c6 tiém nang trong hd tro sy phat trién ciia
cay cao su ¢ giai doan vuon vom.

-Cay caosuco thé thu loi tir qua trinh ¢6 dinh N sinh hoc
cua Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei.

- Kha ning cb dinh dam trén cay cao su giai doan vuon
uom cua ching Enterobacter asburiae va Stenotrophomonas
maltophilia cao hon chung Bacillus safensis va Rhizobium
freirei.
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