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The Influence of Bio-Organic Fertilizer on Banana Seeding Root Exudates
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Abstract ; Banana seedling growth and root exudates were studied by using in vitro bathing root system un-
der the condition of the sand culture and non-inoculated pathogens ( FocR4 ). The results showed that ba-
nana seedling was significantly promoted by bio-organic fertilizer, fresh mass increased by 19.22% as
compared with the sterilized organic fertilizer ( control). Protein, total soluble sugar, total phenolic acids
and organic acids in root exudates were measured. The map of iron chromatogram was relatively simple,
only oxalic acid, malic acid and tartaric acid were found. Bio-organic fertilizer had a significant effect on
protein, organic acids and total phenolic acids in root exudates, reduced the contents of total phenolic
acids and total organic acids by 28. 7% and 29. 9% respectively ,increased the protein content by 38. 5%
as compared with the control. The trends of malic acid was similar with protein, and the trends of oxalic
acid and tartaric acid was similar with total phenolic acids,but the change of total soluble sugar was not

obvious among treatments.
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1.1 ##

B P9 Musa acuminata AAA Cavendish cv. Brazil
VIRH , ) ARG R B 2B R B IT Br45L.

AHUIE : b RL T 3 B 28 18 0 1 v o ol RO
2LERNBRRT ,w(K) H 12% s EYE L LIF
PURE A &edhk, In A B M8 R SR A PR DI RE IR &
THRE TR 7 (i 5 2F AT I Bacillus subtilis | B2 57 2F Hd
FB& Bacillus mucilaginosus Fi1E KM FF B Bacillus
megaterium) , WAL & K 10% , ZE YA HUIEEEAR
HRE R4 N(N)21.30 g - kg™' .4 P(P,0,) 15.30
g kg™ 2 K(K,0) 21.40 g - kg™ \TIREHI T MEL
0.73 x10%cfu « g~ FBME 4T 1. 68 x 10° cfu - g~

I IR AR IR T B 2L L AL 4 54 3/ N
Fusarium oxysporum f. sp. cubense race 4(FocR4) , H4ERg
TN R EF PRI FBAR YR R 2 TR L.
1.2 A%
1.2.1 KBt IR ARbE )y LT &3 4
A3, Ay IR E A ML (CK) ; REA VU + Ik
THREBEF (T1) , M L4 W] A M)A HLAC s A= R PLAE
(T2). G EME 128, B4 &R0 1 HEE. CK
HIERI AR AR 4 ¢, KO E A ERIES CK &
LRA Y. TRKE K121 CKEE 30 min, [5]f#
TdEKE IR BEENBAREKGER3 ~4 K
RIZRED , A 500 g A 4 ~5 iAo K/h—3
Ef, M1 85 dE 1K 172 # Hoagland
HIRW, FoAt S [R]BEE A oK.
1.2.2 HAZEHkE RABMEBRERE.
AR 1A A AT AR P, 55 8 kK oh
WE3 ~5 WK, PEHME RIRDRL, Z J5 RIAB 4K w2 ~

BIR.KEHEAS mg - L HEBMBERFRE3
min, 45 A 50 mL ) 5 mmol - L™ G f045 % W ik
SRR, T 4 BRI | DR . EEIEE
16 h J5 , # R - 46 5 B TR 4R 8 IR 25 00 9% 1 AR
FEFMRM, -20 CORRTFH . Syl Essse, ik
IR T AR 3, DU e AR T B
1.2.3 AEHRZLSHFEPEEMNE BRHG
WY IFEIR B T 00 e 2R B R A AT
W8 BEORKMERAE D E e
Y BRI 5 5K Fif Folin-Ciocalteu 3w ™) ; il A vk S0l
I 5 SR PR R A L s

FHLRRIE RS F A5k SR AR WY n
WETRTRERASN, T 40 CRRFLBER
T, MU B A K P P e 3 YR, K vk 4 10 £ F5
AR 229 WAy H Millipore 0. 22 ;,Lm A IE AR .

VRER LR MBI E R R PR .
EERFITE AT IR , 38 Ry 4 W, R HE A AL R B A R
B4y 55 5.10,20 .30 F1 40 mg - L', F DX-
120 B35 {X ( DIONEX 2 6]) W5 , 14 K - lon-
pacAS11-HC 435+ 1 onpacAG11-HC {#37#3:, ASRS-
IT BA B I A il 2% , Fe A TU 2% , CQ250 AU i< %
B, O 25 C,#PEH A 15 mmol - L™' NaOH,
WYL T 0. 97 mL - min ™'V RER AL R 45 pL,
MR REUER 1 S, R ERAERE .
1.2.4 RESSHIAZLR RS BEREAR
RS WIS ERFEEMERKREEICR.
PDA AR a1 E A 1 cm FocR4 B, AR R
FHDITFRILA 2 A4 EEAR, AR A AR R 5 47
W45 100 WL, G EE 3 4R, I3 SN KE
KAEZ X 555 5 ~7 d BIBREEEEARD,
AR 9 S T A= A5 B0 I TR 2R 20 e s8R

B i I 2038 B Excel 2003 £ SAS V8 4iit#k
AT 54T

2 HREHH

EYMEVENEER S REMNRI
FEMBRBORE, W e EFETERE, NE 17
BN, EEE MAMEKETEN, T2(4E9F
AE) X E AW ARAE/E FAEE R, b CK & FT 2 38
19.23% ,H, T1 3840 12. 5% , H 2 B 5552 5 2 #:,
T1 bt CK 3410 6.3% HEEZF A BE. HIAEPH
Y RIS Y N (BB AR R A L iR T
DASR 5 VR B A 1k B R R . ARG & T,
T1 A1 T2 R HER FE K B RN AE PLIE A &
B .
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Fig. 1 Effect of fertilizers on fresh mass of banana seedings
2.2 RESWHPEAR.CHBRMNATAIESHES
BB

FED X9 BURTR B SR R A & YA ok,
N5 Bl S R A K B S EIRAA N &
5T R Y Bl 25 2 55 VR W B AP S R RN - S T
16 B B2 ) 2 B R i 1 — S AR I, B RE TSR
AR R FRARAR 2250 3 F 0 M, [E] B iR e e A £
B L WA, SRR bR N e B
FAEYAIIEX HEERR WYL S EZ W,
MR RR I SRR, RTINS RE
BI,T2 IR R ELO RS 25Rm, L CK 5
38.5% ,tL T1 & 6.6% ,5 CK HL 2 F ik 5] 8 #& K
W, 5 T R AR E T I CK 55 29. 9% , 2 734
BB FKF. AT A, T AL iR, b T2
& 7.8% Ltk CK 5 12.2% . X} T M, CK S 85
=, 3 A TL A T2 755 16. 1% F128. 7% , HEA S &
EHER BEAR. BRI EEDEEESE
B AW, e e R
AL RS —E, # AL T2 > T1 > CK, G B2 A% 1L i 3
TESF AR, TR AP BB R A AL . SR AW
MRHEORSELU S FEEARKFEUMHX, EWF
BUAE X 5 B 41 v A A BB 2252 .
#1 FRLGERESBYUIEER SENSBBREE"
Tab.1 The contents of protein, total soluble sugar and total

phenolic acid in the root exudates

2.3 FELEBEMREZSLYHENBEASTSE
kA1

BHLRM 225 R (K 2) B, #E i & F aig A
] B R /b, S AR R i L s, (UR B 3 R 4L
B, 5 R R R AR ER. R e, B AL
PRt (y) SURTHI AR (o) AY LR [ 05 7 72 43 531 O < 3
BR y =0.000 2 x — 1. 404 9V A1 y =0. 000 2 x —
0.913 6;El% y =0.000 1 x —1.8380.
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Fig.2 Ion chromatogram of organic acids in root exudates
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1, CK BER O B 5w, T2 BAK EAR S HRAAE
FAHE BB E T2 AL 3 B AR T HAl 2 b B 328
BRAE 3 M MLIR P& B &R, BT b LA B AL
BRH 16% , AL S AR T HAth 2 Mg HLER, T2
AbPEER i, b CK M T L £, 5 T1 LLERAR
EMNEVBREEER,CK I T2 5 29.9%, 16 T1 &
8. 8% , AL T 5 T #E o SR B AT

%2 TERBRESDOHFENRSE"

Tab.2 The contents of organic acids in the root exudates of

different treatments

p/(mg - L")
ALINIE e 20 > N £y 75y =
HRE  HAR HRE AHNRAE
CK 0.82b 4.29a 8.60a 13.71
T1 1.42a 3.30a 7.98a 12.60
T2 1.63a 2.16b 6.76b 10.55

o p/(mg - L) :
HHE o] e R JeNiiTi
CK 4.31h 8.71b 0.034 26a
T1 5.60a 9.77a 0.029 51b
ivi 5.97a 9.06h 0.026 61b

DEBEBELRA AN EFEREE ATEFLE
# (Duncan’s 3% ,P=0.05,n=3).

DRANHEELRAFE AN EFHFHAH A TEFFE
# (Duncan’s #%,P=0.05,n=3).
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