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TR HASSEN, BEER SR
518 EMEYIE B E R B EILE SRR AR
RO TS EAEYR N, fe A S AR
Tl B FE A NS BEF TR L FRA
ABE, 430 ) A= M At s mE R, R 5 %
FNSPRIABERA TR, RAHE A S E KR
B SRR DUR YD 5 A 2 O T R L HEAR
YA KRR, A T 75 R R R ERRE

B (Saccharum of ficinarum) . IKFE (Ory-
za sativa) 55— B RAPHE YK N AFTEN £
B AU, 7T LA W B A b ks — 3R A
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JEA 3 F 2 A 3% 3R 3 A E K (Zea mays)
RN A AR B R T AR SRE AR, E 2009
AU RIS 2B A T i i B ETE S
I RUB TG T 0 AR B AU . IRk, KB
FZHEE BT TS (Cymbopogon caesius) . LT
P (Miscanthus floridulus) ./N&E (Triticum aes-
tivum) . F K B3 (Brassica pekimensis) . JT 3%
(Apium graveolens) . 55 3 (Helianthus tuberos-
us) JHIESME Y/ BRI AR A E, #1724
SEFRFHERF S

R A R AE AR S MR AR B FL 2
FRIPPALIG 3 TX DB AR ) R AR A P 43 S X P
A B BT T 5 B4 0 X AR MR 4T
THFN, AR DQ-3 L4 R Bva I FT
L 22 REAPE AT . TE KR SE R 7 AR [
BAEA, GBS0, LU Aok, 7= A FLER T
H,.CO, .NH; S R &Sk, A 85 i E A& EH,
S5 WER AR, A E SRS m, Y
JGFFR ) ZATTE THE RN, HaaE A KRB
30 C, MR, A E TR E LR A K, 7
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MRS b FUBE RN | LA AR R LR
BB Y HME AR ARAEER. SEARK
FREFAE KRR XIUK ARG 2 A, M R
BRI AT B AT SR, B A
it DL\ — TR 4 3 BB A5 20 By N A= A e 2 5
— TR T AL RCR ISR . ST T A
RN 4 B A N AR B AR T AL S ISR
AR A B R N A B AT DQ-3 (Enter-
obacter cloacae) FEFE BN G52 H v, K FA Rk
JE 7[RI 0 D P T A B 45 20 e R 2, R
HE 6 Fi T KR SEAER SRR,
S3HT AN A2 T AL DQ-3 R 45 2k B 2 AR 3L
R RN B ) P9 A AU (8 L At
BB R[] U0 I T s T 9D B R FR b Y
RNEBRNAR S HIRYE

1 #REFE

1.1 esa

BARE TR Ll R EE bR s 5 R AR B
FOlPRF R R BP0 = A N 2R B AU DQ-3 T
A 1% PR AE T RURRT 0 15 I T A 0 O AR R, T g
] BT P P BR P e ) A PR R AR IR W TS
‘I‘ﬂg[lsilgj ’%JEH o

YR RE 251 15 8528 5L (Zoysia ja-
ponica cv. ‘Lanyin No. [lI7), BUERR KRF3ER
FPPR R AN 25|15 S EREZE K
Hyed, e e TAEE IR T REKEHI]
W7, TR EZE B 3~4 2RI, K 5 em,

Ashby #3534 . KH,PO, 0. 2 g « L71;CaCO;4
5ge L7 MgSO, » TH;0 0.2 g« L7 HERE
10g+L NaCl 0.2 g« L ;3818 g+ L5
CaSO; » 2H,0 0.1 g L™';pH 7.0, LB %
HEHMR 10 g« L7 BEREE 5 g+ L715 NaCl
10geL ;3B 18 g L Y;pH 7.0,
1.2 {WHE
L2.1 WAREEREL

B A Ashby (BrED BElIREFRE: BB 8
DQ-3 AT B A% FH P AR £R 35 [B142 T Ashby
RS b5 R, LABELE Ashby 35355 HIERAEK
MBERRN 2 BE BRI A s 2 R 2 45 2 I 5 Bk 4y
MESEHT Ashby $EFREA LB #5555 B4 TT%

e E .
1.2.2 Zeaba

FRERE R, 25| 5 % EaE
ZRIB TR A RNARARE DQ3 W,
&1 1X10% cfu e mL7'f1 1 X108 cfu » mL7'2 Ff
ANFE VR FE (450 A3LA6 RR) .4 h Fl
16 h 2 R [al I ], 3t 4 S Ab 3R, AL 2 3
WHEE , IR A R, BTCR A 85 %8
015 Yo U8 s VR AL K LA A 38 5t iy B 2K
15 4%« &R EW AR L O EHA20 em,
18 e WK EA T . B 1 em W HED, H
F. REHHG.30 d# 2 g m R E —
K. W\WABBEGRFEK—K, 815 dEH—
WABHEE R 4~5 cm, A TIRBZREL,
1.3 mENZE

RF 9 Sk BB AT ET 40 A0 F
7.21.35 d @ IO R B IFaR AR, AL
AR B SR B B B BT A BERR, F 7.21.35 d &
e, HkEeAE THEZNRAIKRER
B . R I A I SR R VR 43 S
Hh b AT FR A TE 80 'CHET 6 h /FART B &I
S RN A AL,
1.4 HELSH

RIEE S LI S E R, R A Excel 2010
WA FEATEAE 5347 5 R SPSS 17. 0 it o3 Bk
T2 R LR, FHBMW LS T ILERAXBE K
BE R RS

2 HBRESH

2.1 EHiTHE

H126 1 W1, 4 h I OR [v) B VR B o 4 4
B B B2 AS 825 (P>>0. 05) , A6 X B A2 3K
JH A3 8, 16 h IR B e g 2 B K
WIS 5 2 (P<<0. 05) , 45 e B A K rh R
WA B (P>0.05), A6 FE4 2B K&
BTSRRI R R R AP0, A6 R 16 h
B 5 B 1 4 4 S B (0 3% g i v 4 BRI MG A6 VR B
R 16 h XK BE AL # R
2.2 SHEH

H1% 2 AT LUE Y, 8525 RAE KA, A6 B ifL
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4 h 1 A3l 16 h P FfEFF L5 F 43 BE (P<<
0.05), EKFEH],2 MIRERH 4 h X%
SYBERIRIE MR B 2R (P>0.05), B E
FXTRR, H A A3 2 16 h BT 452 B4y BRI D 3
BTXHEASRW 16 h BFMLT A6 16 h

RSP BERL, Bk A6 R 16 hAh, 2 Ak B 7R R
ARG SRR 2 BEX B E R TR (P<
0.05), BAERNY, A6 il 4 h J5A4h 2k &
SPEERO R R I A6 B3 4 h T E52 4y
BER R IR B AT

F1 TRBRRENELEH BRI
Table 1 Effects of different bacterial liquid concentrations on turf color of Zoysia japonica Steud Iy
e ALFRAHE] Treatment time
o 4h 16 h
Bacteria liquid 7d 21d 7d 21d 35d
A3 7.33%0.17a 7.33%0.17a 7.0010. 29a 7.83710. 16b 7.17%0.17a 7.177%0. 44a
A6 7.50£0. 29a 7.5040. 29a 7.8310. 44a 8. 5040. 00a 7.6740.17a 7.5040. 29a
St H(CKD 7.00=£0. 00a 7.1740.17a 7.33%0. 44a 7. 00£0. 00¢ 7.1740.17a 7.3340. 44a

7R MR PR ERAER (S ED . RSIRR/NEFEERREREE (Duncan i, «=0.05) . FH.

Note:Data are presented as meant S, E. ; different lowercase letters within the same column show significant difference at 0. 05 level. The same below.

2 AEBARREMNELEHEHNTM
Table 2 Effects of different bacterial liquid concentrations on tillers number of Zoysia japonica Steud Bem 2
A SbFEAFME] Treatment time
Bacterts i 4h 16 h
creria faul 74 21d 35d 74 21d 35d
A3 2.33%£0.33b 7.67%£0.33a 36.0014. 36a 3.33240.88a 10. 00£0. 58a 34.33%1. 86a
A6 4, 6710, 67a 9. 6710. 67a 37.00%3. 51a 1. 33£0. 33bc 4. 6710, 33bc 18. 3316. 96bc
St CK 0.33%£0. 33¢c 2.6740. 88b 13.33£3.67b 0.33%£0. 33c 2. 671£0. 88c 13.33%3.67¢
¥ N = RS =
2.3 £¥E BR(P>>0.05) . 2 Pk BE I TR IR L X X 5 2K L

B 1E£H,A3 B 4 h i H YR 2
T A6 FIXTRE(P<C0.05), A6 2 16 h HyHh b A4
WS A3 TR ZEXEF(P>0.05),HEZEFX

o FAEYRAE BEMRTE., A6IRIT 16 h Bf452k
H AR, KL A6 B 16 h XT4E2KE
AR SR BT

] A3 NS

2"%

025 0 cx
a
) 020 | o
il
g = 015
#
Yz
2 85 00 c
%) e
- [
2
< 0.05 I
0.00

He

4L FBRFE] Treatment time/h

ARG FER TR W) — I i A R AR 2 57 B 3% (P<0. 05), Tl
Note: Different lowercase letters show significant difference at 0. 05 level. The same below.
1 FEERREXNGEE ST

Fig.1 Effects of different bacterial liquid concentrations on aboveground biomass of Zoysia japonica Steud
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HHIE 2 vI0, 2 FPpk iRy 4 h i X a2k i AYa LB E 2R (P>0.05) (BRI FX IR,

THEYENENITEEZER(P>0.05),HE2E
T X R (P<C0. 05), 321 16 h I %452k 503 T

007 ek

HF A4
Underground biomass/g
j=2
2
1)

A3 R 4 h B ESEE T AR ORIk A3 R
0 4 h I XIS E T A YR M RO R UF

B a3 A6

4

16

AbBRI ) Treatment time/h

B2 REERRER EE ST RS

Fig. 2 Effects of different bacterial liquid concentrations on underground biomass of Zoysia japonica Steud

2.4 EHERE

A 3 ATLIE . A6 R 4 h 5%
HKLEARDEST A3 IIFRE LR (P<
0.05), 1l 2 Fhifk BEIR ¥ 16 h X5 B K LR

BT BE 2R (P>0.05) , 76 3k ik
B HRagmitk e 26 RsCR, B
A6 231 16 h I MR 2 A IR, B A6 YR
16 h X2k &R B NSRBI

] a3 A6

a a

‘[ ]

His

351 ek
~ 30 F
»
X 25 F
5
19 = 20
Z 5
H g 15 [«
o0 .
2 T
E 10 |
i
o
a 05
0.0 S
4

16

4L #EF 8] Treatment time/h

B3 FRERREHESESEROMN

Fig. 3 Effects of different bacterial liquid concentrations on total N content of Zoysia japonica Steud

3 iFig

PR [ U B B T AR R, FEAE D AR A
) AT N i R = 3 R L S S A Y 2
F. ZEBOLAS T 2 4 B A= KR B B = 1 2
BRI RETR RS L A A = M A 5%
3 5 T 4B WO I TR T A R A B A
HITE 4, B R E SR U R Tl H LA AT RO, 1R
BRI AR FEAESE PR YT I [ R T il e

EMREHEN 0. 73% ~12. 11%, b I P4 4y B 3%
fin 21. 45%~43.55% , Wb T AR BN 7. 7% ~
76. 9%, MAEYEIE N 2. 00% ~45. 36 %), %
TS P9 A= 18 R0 2 D S 8 4 B85 o Sl FH P v 6 2%
AL MAUR, B FHEY AN HQD-3E R
FE1X10°.1X10° cfu » mL ' FHItR SR &
BEHETFARBEHBEN B EFRS (P
0.05);1X10° cfu » mL ' ¥EE T QD-3 BEKiZ
7 4 h X E R YR BT . TR
SR - — & N A B R B BV RAE A s R A
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FREMER K o b — S A B ST R L&
WAL R R 5 W B T IE G =208 BAE
Z B KB AN 5 W5 R F AR, iR
TE R 1 AR HEAR ZR BT BRI 3 » AT A AR
F IR hE SR,

BPP R (0,55 I A5 F5H T S MR B FEAR ) (0 AR
KR L A BB B B KRR, QD3 W W E
1X10° cfu » mL™ ¥R BEA IR I A1 Ab BT f) B5
BRCRHMT 1X10° cfu « mL7" ¥, 3519
1X10° cfu « mL™" MR EEALBRFEAE 5 2R BB 68 17
HEAMREYE, X065 N B A E e ALk
FORERRAR N Z 5 S T A8 kA K AR, 7T BRI
THMRENA KR SRER A, B0 R
WK B EES R R,

IR TR B R ALK
RERSHEE AR, R EF F A KEE M
BAERNP, DREEPERENE, -
HERBEREYNMENZEZRK ZEZRE. R ER
A—E MR EMEM. AR E 16 R 8 W (Rhizo-
bium meliloti) YN 110,115 S5 0] DIVE#EE 1L &
WAL, ZAFSE R BRI QD-3 WA )R
VBT XS 2 B b A ) AR A AR AR A
T 1X10% cfu « mL ™" ¥ B f0 T WR V) 45 26 3l T
YR EBRIET 1X10° cfu » mL™" ¥R AE
MW . IR SR BOA R & » [ — ik
XA A KA AT E A B3 AR A AR
FABA &, X Hb T ERR B B, A B AR I, 3% 5 48
SRR T X K AE AR A AR AR B A Sk
KPR AR R, MR PR 25 W HE YL
FERE S UCE YR W E IR R Z R
A BRI PR SR O A K BB VAR B A A
Y. B2 K5 pH, L IEM AR RER R
2R

BIORE  EF WA B ARG, A FIEAE
RIGBABRE. QD3 HWER I X452 5 b
AW BRI AR TS, B BT B
RHER . EREMAREN 2 g - m 2B A
A [ AR ROR W 5 R AT LU AR e AR K
AR I AL B A R — e R R 4G B
SRR TR Y B SR T8 £ R
YR FIRNE 18 F R MW E KB B A
RO, YRR SEEARBEENES

7 K Z B RS AR WA LA D SR A& Y A
B e A K S A 7 T R A B AR A AR PT R
JE I b Ay 2 IR RN P b B AR R
AR BAR ) PR T 05 I RE U BT BR 1 5 25 12 PR A [
R AR IR G LA R AR AR M A A B U
KPR REE™ . BT A e s ek
WOoRARNE T FOE IR A A RS S R A
T RAR A, B A KR P A ] R R A B
WA XA . WA WAEBRRAE S F EHEY
Z RS R ISR G R R 7R A A s Y
FRAAS IR S . AR B AL B
A A KR MR BE K A AR B R L 7R [T R 5 3
SEFAAE LA | BETR T80 & 74 1B AU LR R BE 5
BRI
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Promoting Effect of Endophytic Diazotrophs From Bermudagrass on
Zoysia japonica Steud

WU Xin"?,LI Fengjiao"'? ,LIU Tianzeng"?,ZHANG Juming"?
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, Guangdong 510642
2. Engineering Research Center of Grassland Science, South China Agricultural University, Guangzhou, Guangdong
510642)

Abstract; Taking Zoysia japonica Steud as test materials, the endophyte diazotroph QD-3 was isolated
from bermudagrass and made into two different concentration bacteria liquid(1X10% cfu «+ mL ™! and
1X10°% cfu » mL™). After soaking Zoysia japonica Steud stems with similar growth for 4 hours and
16 hours respectively, the potting test began. When turf established, the turf color, tillers number,
aboveground biomass,underground biomass and total nitrogen were evaluated to study the promoting
effect of endophytic diazotrophs on zoysia grass. In the meanwhile, the versatility between different
grass species could also be explored. The results showed that soaking under the concentration of
1X10° cfu » mL ! for 4 hours had the most promoted tillers number; soaking under the concentration
of 1X10° cfu » mL™" for 16 hours had well-influenced turf color; soaking under the concentration of
1X10° cfu » mL ! for 16 hours showed the most improved aboveground biomass while soaking under
the concentration of 1 X10° cfu » mL.™" for 4 hours had greater underground biomass. Soaking under
the concentration of 1X10% c¢fu « mL ! for 16 hours had the best promotion in total nitrogen of Zoysia
japonica Steud. In conclusion, soaking under the concentration of 1X10° cfu * mL™" for 16 hours had
the best promoting effect on Zoysia japonica Steud.

Keywords: endophyte diazotroph;inoculation; Zoysia japonica Steud;promoting effect



