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Effects of bioorganic fertilization on growth and controlling
fusarium-wilt disease of banana

HE Xin, HAO Wen-ya, YANG Xing-ming, SHEN Qi-rong, HUANG Qi-wei "
(Jiangsu Key Laboratory Solid Organic Waste Utilization, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Banana fusarium-wilt disease is one of the most important soil-borne diseases which severely inhibit the
development of banana production industries both in China and in the world. Biocontrols of the banana fusarium-
wilt disease are proved economical and environmentally friendly. A pot experiment was carried out to investigate
effects of a new bioorganic fertilizer( BIO ) on banana plant growth and the suppression on the disease. The results
are as follows: 1)45 days after transplantation of banana seedlings, fresh weight, dry weight, plant height and stem
girth of the plants in the treatments of BIO fertilization are increased by 31.9%-93.8% , 5.9%-43.1% , 43. 9%
—62.9% and 12. 3%-18. 5% , respectively compared with the control. 2) When wilt disease just occurs, chitinase
activities in the treatments of BIO fertilization are 2. 64 —12. 88 units higher than that of the control; B -1,3 —glu-
canase activities in the treatments of nursery applications of BIO are increased by 5. 22 or 7. 22 times than that with-
out nursery application of BIO; and the concentrations of callose in root tips and stem bases of the treatments of BIO
fertilization are decreased by 59. 7% -77. 9% and 47. 6%-68. 9% , respectively as compared with the control. 3)

In contrast to the control, numbers of bacteria and actinomycetes in rhizosphere of the treatment of BIOns + BIOts
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are increased by 1. 56 —1. 76 times and 1. 34 -1, 50 times, respectively, while numbers of fungi and pathogen are
decreased by 19. 2%-29. 6% and 38. 0% -63. 9% , respectively. 4) Compared to the control, the banana fusarium-
wilt disease indices of BlOns + BIOts are below 2. 4, which are reduced by 47. 8% -56. 5% . These results suggest

that the way of BIO application both in nursery pots and in transplanted soils can effectively overcome the occur-

rence of fusarium wilt disease of banana.
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Tablel Effects of different treatments on growth of banana plants (45 days after transplanting)

Jh3E Hi F A& Shoot biomass (g/plant) Pk Plant height 24 Stem girth
Treatment % Fresh wt F& Dry wt (em) (cm)
CKns + CKis 288.0+58.4 ¢ 72.7+7.08 b 56.3+8.39 b 14.6 +0.51 b
BIOns + CKis 527.0+38.2 a 101.0+5.42 a 85.0+5.57 a 17.1+1.15 a
CKns + BlOts 380.0+49.2 b 77.0£5.84 b 81.0+7.55a 16.4 +0.57 ab
BIOns + BIOts 558.0=17.6 a 104.0+8.72 a 91.7+7.51a 17.3+1.40 a

¥ (Note) : [EFIEIRG A E TR REFIK 5% BEKF Values followed by different letters in a column are significant at 5% level.
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Fig.1 Effects of different treatments on the disease

severity index of the banana wilt disease
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Fig.2 Effects of different treatments on chitinase
activity of banana root tips

[ ¥ (Note) : JrkE EARFERRZERE 5% BFKF

Different letters above the bars mean significant at 5% level. ]

g 60 T
2% st
E 5) 50
8 H a0
5
g g 30 |
=
o 88 I
:1 ficS 20
2 ¢
A 10fF  ©
A s I B 5
CKns+CKts BIOns+CKts CKns+BIOts BIOns+BIOts
AbFE Treatment
3 FRAXAENEEEKRRE -1,3-
HREEEEENME

Fig.3 Effects of different treatments on §-1,3 —glucanase
activity of banana root tips
[ (Note) : Ak EARRFRFRRES K 5% BEKF

Different letters above the bars mean significant at 5% level. ]

2.5 MNEERRIMEEDPHERSEHZIN

S AL (CKns + CKus) 1A A AL R A 2200
THiR R IR, AL TR (2 em) BRI IR & B /2252
BR(1 em) SR 1592, 02 £, i 7R B,
J BIO BYAL 3, A A MRAR R BFIK R & & 8
152.1~198.6 png/g,FW, i BT X B AL 7 254.9
pe/g, FW; BIRPRE it BIO By AL B, AR AR
HRARH BRI IR & R i, W E R T X AL AN CKns
+BIOts 4b3H ; EIRPRE B MR I AL At ] BIO By
AP F MR R BE R S B S REERKT



982 HHERSERER

16 &

HiHtFH BIO MR A £ R (E4),

Jii F BIO [AIAb B , 5 A HE ik 25 5 DI o &5 %
St BB AL 47. 69%—68. 9% , 55 A% T Xt FRADBE
BFRE T M BIO (WAL, Fr AR vk 22 235 B
RS & BRIk, B KT BB A CKns + BIOts b2 ;
BT WM AT AR BIO HIAbHE, Fr A Bk
ZEFTPIRE SRS REEFREE N EA BIO
bR 225

300r HR4: Root tips [JZEH: Stem bases
a

250

b
2%

200

v C

150

100 |

PRI BLA& B (ng/e, FW)

2
5]

50T

% |
%
%

Callose content in root and shoot

0

LiEENE

CKns+CKts BIOns+CKts CKns+BIOts BIOns+BIOts
AbFE Treatment

B4 AELEXNEERIMNEZDHRRSEHZIN
Fig.4 Effects of different treatments on callose
contents in root tips and shoots of banana
[ (Note) : JrdE BRI FRFRERIL 5% BEKF

Different letters above the bars mean significant at 5% level. ]

2.6 MWEERGRLEMBRTIEREYEESN
Eap=A!

2%t AL ( CKns + CKts ) 1975 Z M AR A 2R
FEE R IR R A AR T, AN [R] b B X AR s £
AR TR YRR S R AR R, AR 2
EFiH,5 CKns + CKts [1%7, BIOns + CKts #1 BIOns +
BlOws 2b By Br LIEM B E NG T
1. 64—1. 724550 1. 56—1. 76 %, FER B R 43 3185
T 1. 11~1. 55 {%H1 1. 34—1. 50 £ , EL BB B4 W
T 47, 6%~ 52. 2% F1 19. 2%—29. 6% , T FE A 55
S L PR (AR TT ) B E 7 W T R T 54. 8%~
77. 0% F138. 0%—63. 9% , fb P [E] & 5 2, H,
BIOns + BIOts Kb 38 (4 + 14 + 3 240 B FHk £k B B & 47
FHEAN T 6.25—~6.98 £EH 1. 38— 2. 10 4%, BLH 9
BT 23.39%-31.5% ,FiEZRERBE,

J A BIO X 4R B - 88 13 A 450 7 1) 52 Tl 3
TR AR, R S A B E
MR . HiF BIO AL T, H8 Br 1 8 vp 4l IR 4R
BERI AR AMRERTIEREEZER D, Wt
A A3 R R SR B N, R T ) B AR
ToHH B TR, HEMAEY HE WK T BIO /Y
AEAEHEREIA— , H A BlOns + BIOws ZbH [ H B
MIALR T B E &K

R2 FELEMEFRRERIENERIERMEYHENE

Table 2 Total numbers of microorganism in rhizosphere and bulk soil in different treatments

4 7§ Bacteria JHZRTH Actinomycete HF Fungi 2 fu4k J] B Fusarium oxysporum
Piss ( x10%cfu/g,DS) ( x10° cfu/g, DS) ( x10* cfu/g, DS) ( x10° cfu/g, DS)
Treatment bR B2 1 Gl B2 i EXS
Rhizosphere Bulk soil Rhizosphere Bulk soil Rhizosphere Bulk soil Rhizosphere Bulk soil
CKns +CKts 13.15+0.05¢ 1.07+0.21 ¢ 3.05+0.05b 1.7320.45b 3.30+0.20a 1.53+0.50a 31.00+1.00a 4.33 £1.35 ab

BIOns + CKts

22.10+0.65a 6.00+£0.50b 4.07x0.75a 2.90x0.10a 2.20+0.10 ¢ 1.63x0.35a 10.67 £3.79 ¢ 5.23 £1.50 ab

CKns +BIOts 19.50 £0.50b 1.95+0.05b 3.60+0.60 ab 1.10+0.10 ¢ 2.63+0.06 b 1.63+0.12a 23.00+£1.00b 6.67 £1.53 a

BIOns + BIOts 21.80+1.41a 7.00+1.00a 4.33+0.31a 2.85+0.15a 2.65+0.05b 1.33+0.06 b 15.33+4.51 ¢ 4.00+1.00Db

¥ (Note) : AlF)FHEFERZERIE 5% B FKF Different letters means significant at 5% level; DS—T + Dry soil
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