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Inoculation of Acacia crassicarpa seedlings with three rhizobia bacteria
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Abstract: To determine the effect of different rhizobia on growth as well as their influence on soil fertility
and soil enzyme activity, three rhizobia(HM4, HO6, HMS8) were used to inoculate tissue culture seedlings
of Acacia crassicarpa. We use randomized block design with single factor(no inoculation as a control), with
three replications. After five months of growth, we measured height, base diameter, biomass, N contents
in leaf or soil, soil organic maters, and phosphatase and levansucrase activity in soil. Compared to a con-
trol, results showed increases in seedling height 15.1% — 27.4% (P<<0.05), seedling base diameter 7.7%
- 32.0% (P<<0.05), N content of the leaf 54.7% - 84.6% (P<<0.01), soil N 21.4% - 31.6% (P<<0.01),
soil organic content 31.0%-38.7% (P<<0.01), soil phosphatase enzyme 23.4% — 34.7% (P<<0.05), and
levansucrase activity in the soil 64.5% — 178.0% (P<<0.05). This study indicated that there were good eco-
logical benefits after inoculation with the rhizobia. [Ch, 4 tab. 20 ref.]
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fif 5, prdi ke, HoA RS, fEm kM X T, AT EZS M R EAERS, B
b Z DI RE A IR R Rl AT 10 ~ 32 kg-hm2ea™s l1 TS RS ), Xof J5E S8 A KR IR A 1) F 50
B, MRS AT IORE A [R R SRR T PR P B RS SR A, PR AR A R 9 A K S R e b X TR
AR HE A, AT AR S AR RS BT 1 S0 E MRAS e 8 I PR, () B BE 0 2 13 ke 2 P2 S A B4 A 1 S 5 A I R
WA, g BEAT AR N T AR TR 4R SR AR 4

1 MR %

1.1 m5HR

L1 X3 & VO R T AR IR . 7 TR T AR 20 km &b 32 I AEF R
I 21.0 °C, AEREZKEE 1200 ~ 1500 mm, 4FE7E& #1250 ~ 1 620 mm; 4 H B4R 1450 ~ 1650 h,
FHXHE R 80% LI LS ML AR, 4N 150 ~ 400 m, +HERIRLOHE, + 2R 60 ~ 100 cm,
1.1.2 BRX A 8 T AR by v W A3 — 30 4o S 1 IR 48 ) 52 I8 A L R RS AR R AL BT

113 EA {5k A A MR R A A B Acacia confusa HRJE , 22 INAT WIS L1 ) YMA (yeast-extract
mannitol mineral salt ager )" VM R 285 55 DA Je glifl, . %M, I 38 ik IR S5 9 B R AR Y, de a3 il
i HM4, HO6 F1 HM8, )P KRz B d it

1.2 REHZE

1.2.1 Kad | RXIit Ak ISR BUR R RN 41, 430 F HM4, HO6 Fil HM8 45
3 RARE P AR PR R I (k)4 M Ab B, 3 3 IRERE , A BIRBRASHENL AN, 359 R F B 18 R4S 2
1.2.2 #EHAr 7 & WA E R AR 2126 E YMB (yeast mannitol broth ) AR5 72 3E () = M, 28 C
FEIREESE, 5d JRMHOGE B (A = 600 nm), BRI ERE] 1 x 1084 -mL7 R IRARTE 3 K vE
(14 J5E S A JEL 2 35 B AR R 0 R A RS TRAR B TR D, SRS A TR0 B SRS (MU E AR 40 mm %
RHEREEAY, N2 100 ~ 200 g LT3, fERSARNT 2 d H1 0.5 ~ 1.0 g- L7 =i Bl FR 1 VA WM 11 55 )
HHEW .

123 @ARMZ I S A, SCHINE B R AAS, FEENE 10 R, RERBFHE, R
BIER 3 RN e g s, WA &, & AR, RS R, HEAUR . R R R
SR SR TR Tl M

124 mE A Hork AP, BT 80 CHLEMEE, T IE ., i &as, Hlg AR
A LTS 4% B OMOD AR HETC G (=) )R DG 7 YA BEA TN A - Tl 1% I R R SR TR MR Tl 0
e HEOSCHR [ 14 ] B AR G 7 ¥ AT 0 2 o 00 7 45 SR SR SPSS R 4F iE 47 77 22 43, Duncan 3 i#£47
ZELK,

2 HERG M

21 EMRERMNEXHEEBEEAES. HEREVENIIE

FEAAS ) AR R O R A A B = A K s AT Bl B 25 R (% 1), Hob, HM4, HO6 #1 HM8 1
g A KA ) F N BN 27.4% , 26.5% 1 151%, F7 220 Mr W, MR AR KA 22 Sk
K (F = 7.921 894> [y = 7.590 992), Z & LI FEKW (£ 2), HM4, HO6 Fil HMS 5 X Hi ) 2 =5
Yk B K, HARTEMR R B 2 5

FEROR AR s R AR S A A KR g m A B 22 R (F 1), Hf, HM4, HO6 #l
HMS A3 45 A 15 1) L Xt BE A 38 0N 32.0%, 24.8% 1 7.7%., J7 4R, AR A KEE R A
e $2 IR (F = 7.806 356%%>Fyo = 7.590 992), £ HACR I (£ 2), HM4 Fl HO6 55X} Hi i 2% 535
WE K, HM4 5 HMS Z A1 22 55 3 1 HMS S5XFHE, HO6 5 HM4 il HM8 Z [M] ¥ B % 22 5% |

FEFPAS [ AR 98 T o) S S AH R 4l i SRR AR s e A B R 25 R (1), Hirh ) HM4, HO6 FTHMS
(14 A= 4 5t o ) L BR A 35 0 63.4% , 22.6% 1 73.1% ., J7 220 BT, B AR AR 9 22 5k 51 g 3 K7
(F=4.176 871%>Fys = 4.066 181), ZH LK K] (£ 2), HM4 F1 HM8 5 Xf IR Y 22 57 ik i 27K



546 UL Mk 2 B R 2009 4 8 H

HO6 50 I8 2 W) 22 53 AN 2, LA T o ) ) 22 S AN B3

1 EMREENEXHAIZERAMIENZMEETESN

Table 1 Effect of rhizobia on Acacia crassicarpa seedlings and the soil

HK %
iH HM4 HO6 HMS X iE F18
HM4 HO6 M8
Hi i /em 59.603 59.223 53.867 46.802 274 26.5 15.1 7.921 8945
Mo 4% fmm 5.935 5.612 4.845 4497 320 24.8 7.7 7.806 356%*
Aty 10.133 7.600 10.733 6200 634 22,6 73.1 4.176 871%*
A AR (g kg™) 2.160 2.020 1.810 1.170 846 72.6 547 8.431 065%*
+HEE AR (g kg™) 1.300 1.210 1.200 0980  31.6 235 21.4 12.226 7807
AT (g0 k™) 5.990 5.700 5.660 4320 387 322 31.0 12.126 6207
TR RR A (KT )/ (wg-g ' -h) 103.108 94.434 95.616 76.519 34.7 23.4 25.0 8.519 879%*
7 d bR IR OB CRAE )/ (mg-g™) 57.484 50.311 34007  20.675 1780 1433 64.5 7.613 720%*

VLT Foes = 4.066 1815 Fop = 7.590 990,

®2 BE., HENEYENSERE

Table 2 Multiple comparison of height, ground diameter and the biomass of Acacia crassicarpa seedlings

shyg @A Hi bk Ak

ck 3 46.802 a 4.497 a 6.200 a

HMS8 3 53.867 b 4.845 a 4.845 b 10.733 b
HO6 3 59.223 b 5.612 b 5.612 ¢ 7.600 a 7.600 b
HM4 3 59.603 b 5935 ¢ 10.133 b
Sig {8 1.000 0.105 0.332 0.052 0.366 0.371 0.076

YAl /NG FHREROR 1K F O 0.05,

22 EMREFNEXHBEAMHARLIESRENEMW
FE AN [v) AR R T ) JE I AH L &l v i e B R A A s e WLk 1, Hob, HM4, HO6 #1 HM8 1
M B U 5 B X BE Y I 84.6%, 72.6%F1 54.7% ., iR, AR A SR EZERANEE
IKAF-(F = 8.431 065%%>Fy,, = 7.590 992), Z & [LIREKW (3% 3), HM4 F1 HO6 5 XJ HE Z [ | % Al &
255 IA R KT HM8 5% IR 22 oK I i K1, (H2E R 2 HARTE RN 22 2R B3
RS, HM4, HO6 Fl HM8 1 458 & AU 40 ) Lot BB BG hn 31.6%, 23.5% 1 21.4% ., J5 20 bk
B, WK B3 AR 22 R A R KO (F = 12.226 780%% >k, = 7.590 992), ZH AR (% 3),

K3 MASEE, I BESRERAINRSENSELLER

Table 3 Multiple comparison of nitrogen and organic matters of lamina and soil nitrogen

4k 3 ER LSRR TR A A LS
ck 3 0.114 A 0.098 A 0.432 A
HM8 3 0.181 A 0.181 B 0.120 B 0.566 B
HO6 3 0.202 B 0.121 B 0.570 B
HM4 3 0216 B 0.130 B 0.599 B
Sig {H 0.017 0.153 1.000 1.000 0.325

YLl . RGN i K 0.0,
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HM4, HO6 Fl HM8 5% iy 2= 5 4 ik b B 35 /K7, LA B ke [ G B 25 25 &
2.3 EMREEXTIHEENRSENEN

FEAD AN TR MR T A ML & 052 e L3R 1, Horb, HM4, HO6 F1 HM8 1 + 3 A HL s & &
G3  EE X REYE AN 38.7%, 32.2%H1 31.0%., J7 2250 KB, HEEA P& & 2 F stk B E K (F =
12.126 620%*%>F,, = 7.590 992), Z & L KM (£ 3), HM4, HO6 F1 HM8 5% fit (1) 22 5 ¥ 35 i
FAOF, HARWEkETT R E2%5,

2.4 EMIREEX TIEMEKREKLRBEEERENZ D

F A TR) A 98 X 8 ol T il R SR SR RE B Y 52 i L3R 1, b, HM4, HO6 A1 HMS 1) + 3
Tl T2 Tl 0% P 0 01 L X BRI 0 34.7% , 23.4% 1 25.0% ., J7 25y Hr B, 4 HERE R B S 1 25 S A i B
AKOF-(F = 8.519 879%%>Fyy = 7.590 992), £ LA F W] (% 4), HM4, HOG6 F1 HMS 55Xt B (1) 22 5 4
KW EAKT, HRRERE TR EZES,

MG, HM4, HO6 Fl HM8 11 -1 558 S 2R 1 4 B 05 1k 43 1) Lo X BEBS Jn 178.0% , 143.3% Fil
64.5% ., J5 2T, RS ROME RO A 1 22 A B 2K T (F = 7.613 720%%>Fy, = 7.590 992),
ZEERI(FE 4), HM4 Fl HO6 5 X A 22 F 38 B & KF, HMS SXTI R AR E,; Jsh,
HM4 5 HMS Z [0 2257 i 3%

R4 BB, REEEEBEUENSELRR

Table 4 Multiple comparison of soil phosphatase enzyme and levan sucrase activities in the soil

dib 7 Gy - M I il SR TR BN i

ck 3 76.519 a 20.675 a
HMS8 3 95.616 b 34.007 a 34.007 b
HO6 3 94.434 b 50311 b 50311 ¢
HM4 3 103.108 b 57.484 ¢
Sig {4 1.000 0.166 0.154 0.091 0.422

YL /NG T RER IR B K 0.05

3 NSt E

FERHEMET, 3 AR AR IR B8 o R A R AR B M AR 45 5 R . B AR R o RE i o 3 4
AR L IEIE Ty, K, BEARKE PN T 23.0%, AR E TGN 21.5%, &Y
HOEIN 53.0%, MR & AR TR 70.7%, S AR VYRR 25.5%, HHEAPLUR & B
PE5 34.0%, T W RR A TG R T YA R 27.7%, S FE IR I O MO 4 128.6% ., 3 AR TRI R #R Y
B R R A K, ORI R 038 - ROR A 22 5. JLrp HM4 R R o B i, HO6 IR, B
Jr& HMS, DR, ®I2B0fiE t HM4 SO R R A, vl VR R A2 1 R MRS o 26 K 0 P R P

X2 AL R T RN [ A SRR B S R B R A AR AT AN R R B IR AR R T AR L,
Y5 1R R RIS A LI N, DT P2 AR R A e ) R R RO R R AR 3G s[RI B T
B phel ) S AR A MU A EE S, T LA IE B A, AR T AR A, X MO ek
R, MOk B R

WIGUEN], AR S, Il A e g R . R — A A AR, s b
AE E 2 R R AR b2 B L AR T AR AR AR D S WA LR . AR LR DL S — i, +
SR R T S RO TR S PR B e, (R g b XA R B R R L o R i, S e
LS E A

T A0 A AR A R R IEAR DA, R S AR AR R AR, i P i R ORI,
P BHEAHLT &, MR R IR TR A S, SR B AW EAEM, AR TYRN R
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