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Effects of Bio-organic Fertilizer on Biodiversity in
Rhizosphere Soil of Banana
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Abstract ; The pot experiments were carried out to investigate the effects of bio-organic fertilizer on banana
wilt disease and the influences of different fertilization treatments on bacterial community diversity in ba-
nana rhizosphere soil by Biolog-Eco plate method. The results showed that banana wilt disease was post-
poned by using bio-organic fertilizer. Control effects of bio-organic fertilizer on banana wilt disease were
55.4% after 30 days cultivation. The index of banana wilt disease was significantly negative correlated
with AWCD in biolog plate, but significantly positive correlated with Simpson index. Results of principal
components analysis indicated that distribution of different fertilization treatments were similar to the inci-
dence trends, and rhizosphere microbial communities was obviously different; different fertilization treat-
ments had a significant effect on the rhizosphere microbial community. Microbial activity in the rhizo-
sphere soil of bio-organic fertilizer treatment was better. Furthermore, the category of carbon utilized by
microbial in thizosphere soil of bio-organic fertilizer treatment was different from that of organic fertilizer

and control, and the polymers and amines were preferred.
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Tab.1 Basic characteristics of two fertilizers in the pot experiment

/(g ke™! RS R/
HE w/(g ke ) pH w(IK) /% g ﬁb%ﬁ%l
4N 4P 4 K B (Ml ctu-g™)
AEC7/EE Nt 41.6 7.5 16.5 678.5 4.79 37.85 0.87
AHHLAE 41.6 7.5 16.5 678.5 4.79 37.85 0

1) h 48 22 45 A m BT 5 FoAF 1A Bacillas amyloliquefaciens %14 & .

1.1.3 544  FHE . WE Musa acuminata AAA
Cavendish cv. Brazil, EFFMAIEH BT A& LB
BRI BT S AL

L4 ARE  RAHEIIE G LA 4 540
/N F - Fusarium  oxysopoyum f. sp. cubence race 4
(Foc4).

1.1.5 Zhae®d  fEIER ZFHIFF I Bacillus amylolig-
uefaciens (AF11b) , HAHERAO K7 BERR T 27 Be
Brp SR A i 0B L 20 B TS RE , X IR Focd A7 L
SRS DLRE S

1.2 7k

1.2.1 kgt R AR X, R IR R AR
M RAEFE PRI 27 e W = P R AT e 3R 3 > 4b
P AHEAL (CK) A HLIE (TL) FAEPATHLAE (T2).
B P 20 AR LS 60 HL BN LT 3
mm i ) 5 ke, 4= ) A HLIE F1 A AL i 1 & 24
8 g - kg !, AEMERIRIE S HIER ). H GRSV
SAFEBREFEN, BEERKRRN B FEERE
L, AR AEAIAE 1 AR ARV, TR A% R 09 W] INF SR TR AR 1%
PRl IR 6 I B A Th A VR EE R 107 mL T
#h 5820 mL. WA AL AR ORI 280 R A1 O, AR K
30 d JEUSCARAE T, WSS Hh 1 25 | B A RIAY 25 1
O, DI AR EIC s A8 RE B2 . 7 AR 2809 o 175 i AN
DR AR 22 3R [ 13 . O i AR B 38 3 A
AV REZHEE.

1.2.2 E3EmiEa s $HE5H KA Biolog-Eco

PR k. Biolog #AFd B A K Z RS BT S L
SCHk[ 14-15].

1.2.3  H#A R Excel2003 DPS7.05 Fil SAS
VO GEit AT AT

2 #BRE5HMH

2.1 4AYENENEEERIRERE LN

A=A LB X e A A K IR 280 & A 1 5 i D,
F2. R 2 WO, EA MR RS AR A K B 30 d B, AR
A UL AL R 1 7 A 15 6 25 L A LT AN i S Ak 2
143 G 25. 4 F1 52,3, B BOR LB 55. 4% , LA
HLAE ) 7 9 R4 SR 725 26. 9% , 136 B A8 Wy A7 HLAE 4 )it FH
XiF B i A B A 2 AT I R A AT MR R A Bl
JE X5y Be At o A A e T o, AR A AL Ak B Y e I
43 U ANt AR A LB AL BRER 75 15. 6% F1 4. 6%
(%2).

K2 AEMEAEAIEEESRE. KBRS RI R
R(BHE30d)

Tab.2 Comparisons of fertilizers on fresh mass of plant-
lets, disease index and antagonistic effect of banana
wilt ( after 30 days cultivation)

5T BERH /g ARTEIREC  BRACR/ %
ATt HE 82.33 +2.72 94.4
AT 86.14 +6.13 67.5 28.5
YA 95.19 £3.74 42.1 55.4
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2.2 EYBEEIRER T IEMAE I S F RN
2.2.1 AWCD fif= % #3544 AWCD ( Average
well color development ) {f 7] Jiz It + 33 {3 A= W) % Bi-
olog-Eco HP-Hi v 28— g I AR FHfig 11100 i
S50 (F3) R0, H AW A PLUIEFA HLIE B35 3
T AWCD {i, Hiti AR YA HLIE AWCD {Em% = T
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Yiise 71, i m AR By - S il A Wi v, 4 v I
AR A RE 0 AR 4 A WD B9 38 4 0, (459
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FEPERYAS R Shannon $5 4052 HE K Y M -F 8 L 2
Wi AR Simpson 4§ K08 2 e WA T v B i L B9 W)
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i N Z PR B R (R 3) TLAE A AT B
HEAL B Shannon FEECE 3 = T A MALAL B, (H 54
PUIE A BEOR 35 21 (0 35 22 5. A ARORN 28 000 i 17 48 2L
45 Shannon $5 X0 17 fE T A 5, M K R H ik
] -0. 910 0;Simpson FE K5 15 45 KU A 0 25 TEAH
F. R W AIA HUIE B4 B S8R0 T A1 HILIE A T
FIES 14 = B2 S DR 7 T 7 B 2800 A 00 39 S A
eV AL LR KA [R] 22 WA ILAE 1) sk D5 1 4
RE T, SR WAV 04 4 T BE 25 AR B b TR
Gy BARES  3 T B IR A A 2R A AR
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Tab.3 AWCD and diversity indexes of soil microbial community with different treatments (72 h)

Kb AWCD {8 Shannon 5%§ Simpson $5%% Meclntosh FE%5
At A 1.08 =0.05b 3.19 £0.03b 59.57 +6.69a 7.23 +0.18a
RN 1.40 £0.04a 3.28 £0.02ab 56.64 +1.73a 9.96 £1.31a
A YA L 1.50 £0.05a 3.29 £0.01a 54.15+1.78a 9.27 £0.23a
S RSB AE G -0.960 0" -0.9100 1.000 0™ -0.730 0

DAFHMAZ RELGFHME + AR RSHBERALERLEA—ANHEANEZHE ATALBEELF(P>0.05,
Duncan’s %) ; 2) * A7~ 0.05 K-FREARE, #x 27 0.0l K-F B EAE.

2.2.2 EEBAMANRRBAEARDGES B
5 R P i DR R B8 R TR, o IR AT
fif i A WU VR DI RE 1Y 22 5. Biolog-Eco Mt 31 ik
PR, AT 40 6 K2 AN Ak B A AR P - S Bk
X6 RAERRIEFIHEERIFR 4. hk 4 o] W, =W H
PLABAL R 6 S I8 (14 0 1 F 235 8 T4 HILAC Fn

AHEAC AL PR, % 55 W M I RE 3 & T
AHUIEAE . 3 WA= WA HLAE 4t A B2 0 1 4 S 6k
HEMIREVE AL O T R WA A, LR A PLIE
HOIA B D RERLAE P ]tk 2 5 SRR W R )
FIFHRE 7 5 ATt AE A B 6 2K e Y5 1) 1) FH 7K - 359 e
%, S HE L SR e o K A T e

F4 REAIET T YR ABERWAE R0 (72 h) Y

Tab.4 Effects of carbon substrate utilization by soil microbial community with different treatments (72 h)

Ak 2 LR ES (S AR ES i8S e HAEMK UES
AN 1.03+0.12b  0.89+0.04b  1.07 £0.04a  1.63 +0.0lab  1.26£0.09a  1.17 £0.27a
AHLAL 1.23+0.05b  1.73+0.02a  1.17+0.07a  1.39+0.08b  1.25+0.03a  1.40 +0.26a
YA HUL 1.59+0.04a  1.69+0.07a  1.23+0.07a  1.78+0.10a  1.41+0.0la  1.37+0.2la

DEAFPHMEAZIRELG YL« AR ER, RINKBERRALBE AT AR NEFZHE 27 AEEZF(P>0.05,

Duncan’s #%).
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Fig.1  Principal components analysis of soil microbial communi-

ty with different treatments

xS WEMSTEHAXT 0.2 WEEHRE
Tab.5 Main carbon sources on the contribution of princi-

pal component higher than 0.2

3 PRINI  PRIN2
R 40 -0.08 0.25
i 80 0.05 0.29
o - A KRG 0.22 0.03
A 0.22 -0.04
D — FF 4 g 0.23  -0.07
o -D - FLbH 0.26 -0.11
I - JREERE 0.21 0.24
D - HiEm 0.24  -0.01
N - k% - D - % 0.25 -0.09
D - ZL N R 0.25 -0.12
vy -BRIETmR 0.21 -0.07
A TR 0.25 -0.01
o — THiR 0.21 0. 06
D - SRR 0.16 0.23
L - K5 AR 0.19 0.27
L - X BERrR 0.26 -0.06
L - RBEN AR 0.03 0.36
N 0.15 0.25
i W -0.06 0.25

3 wiss®

AHLIE A e 2 - R W VR 454, 42
e IR W AR, DT 0 S R AR R B,
RE ARG E < L2 alyA, HEAE AT 6 E gt
AR AEAHUAE B SR _L SN T 7 3400 4 TR A e
W ZF AT IR I s R R I A AL A A YA HLIE 3
AR APURRCE, HAYA ISR ROCR B 2%
TABUAE, 2 B A Be v 8 b XoF 75 A6 Rl 2205 19 b7
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SN2 R R AR B PR 8 AR 5 A R T A W i A A il
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oh, A TRt A A B ) A A AR PR A M X R AN [R] T
AR T B R Y B TR 5 4 T B T R PR AE A
P S DI RERFE AR f. 28 AWCD J2 =R 1T,
AN [e] ot S A 3 AR o A 2 40 A1) P Al 058 1) 248 #84 BY d AS
], A=A AILAE Ab 3R] FH 1) 23R 5 40 205 R e 25 AR R A
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(v i JIE Ak 3 1 i R AR 2R 3 DA ) P 288 SR IS V% 4 B
2250 K AR, R R - A U AR PR AE
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