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Abstract

Banana is global important cash crop; in recent years, soil-borne diseases and climate problems
have caused its serious reduction in production especially in southern China. This paper de-
scribed the application of a novel slow release fertilizer and its effects on banana growth and
production. The paper studied banana foliar nutrients, photosynthetic rate, chlorophyll content,
and yield performance. The results indicated that foliar content of macro-elements nitrogen,
phosphate, potassium in Greenfeed® group was 12.5%, 10% and 34.8%, respectively, higher than
the conventional compound fertilizers. Photosynthesis rate was found 10.5% - 32% higher and
chlorophyll content was measured 9.5% - 10% higher than compound fertilizer treatment. Most
importantly, the yield on weight of banana was concluded to be 14% - 20% higher than conven-
tional treatment. Quality analysis on the harvested banana did not display much difference on the
performance on total soluble solid, total sugar, and noticeably, soluble protein and edible percen-
tage were found higher in Greenfeed® treatment group. This novel slow release fertilizer is labor-
saving and cost saving; its performances on banana quality were also found better than conven-
tional fertilizer. This novel fertilizer is powered by zeolite, a component with beneficial effects on
soil improvement, bringing up the Cations Exchange Capacity (CEC) and utility rate of fertilizers.
This novel slow release fertilizer is worth to be further promoted in tropical and subtropical re-
gion in China.
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BEENEREENSTEN, EERFAAFELEMERASREER, R E R 7 &R 8RS 5
B2 E ARG A N SR EEEE RN A KN BRI A F R E R B RBT R A ,
WREAEFEH BT LEERANE LRI, TFRSERYN, AHARERUN, &, 8. 9%
TENNBHEGIER S B H12.5%, 10%F134.8%. HGEEEHEASGLIER H10.5%~32%.
HERSEHHEHEARA.5%~10%, FZEHH, BEAREEGEREHE14%~20%. REFEMMTER
EABEEEY (%) SRR )T HLEHNER. TEEEARMTERNRIAR TIAESEILE. FH
HEREAUFERTHN IR RA, RERR LR ASGLIEEERRS . ARBMEHBE=R
USRS SRER, NMERERMU EXe, HREARMHAERBREN TIBR R, A
TEMHEFRBEE BRI FI AR, MERARTERESZXREEAA. EEEFHERFTIERGX
Wk — BT A .
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1. 53|

FHENI LV ROKRZ —, R AR XIEEE A5 RN, FEREXE, LRE
B, dbZh 30 B, AL “FHEEN” (banana belt) [1]. 4ER 2015 R A= E A 7140 Jimt, FEF=X 2
FEENRE. JERZ R, GEAEE. fE. B, BERATE2].

W E 2015 A E LR 1000 SN, SAREFHF N 500 R, EEMFEXCN)TH 170 W =M
160 J ) 75 100 5w AR 50 T 55 . B REENERIE) R EE R, A ER A 12~20 7uA%[3],
PRARA . g, BT R R RN 2 18 . o E = X & AR 2014~2015 4E[HIE 52 7 KR AR
o EEFEFZ 2014 FFFR TR 3 X2 6 K, SEEBUEN I —f, W7 2 70
F 4 g0, HWE, WRERKEY ML 2 TAE, FEFERKFERESR, SETSHERKTR, Fin
HEZEFET HENMSEKIREH 25T 0.6 J6[4]. MEFEFTE, 2014 FHE& 7~ =ik 888 JiMfi[5], {H 2015
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S JE /R JE WL OGS A 85 BRI R KR, 4z [ A B 8400 2 B A A AR e b 3 S K T LG
Y[5]. 2016 4 4 JERZ/REZMEAL00RE, 38X 12 B Al A R K AR

BF B R BREERIRIER, s 55 K BE S BUR A M U5 Z SRt A $e mvEfi b
BB A NTARA, JEX R RKOm i AL AL 544, v E AR, ACIS Pl O 2R e kL, N
FAREEIERL, AR TH RARBRFA, Da RO R SR, 850 13800 & 7 S e dle
WSEA IR, AR EARMRRAE, DB RS KA BN R SR RE, SRR Y b, R
AIEE R, WAMRA. 58 NTEHCR.

2. MRS
2.1 kit

AARIGAE TSR G0 5 R B M A b3 . BB, AR T D 35 i B HT & T (Bintulu) 4% 47 A1 52 56
X BT . B SRy S (Cavendish) . Hf(Mas) . k%25 5 (BRI BR) 2R L 1100 BRIAE, ZF
[X 800 #RIA LT . WP SZEGAE 40 KRIINIX o AEH 5 A5 b AR AL FE A5 H 10 AR A28 M B4 S 43 .

2.2. IBRIAbIE

SRR AMUA R 38 16 A SOBBRERIAR, {3 10 AC R (GF) RS 7 A 12:16:6:2 + TE(JFAERT) AN
12:12:17:2 + TE, HENFFE[MH K. T8 2~3 I TWE R IMEIE R LI 15~20 A% 4
T E M S 5 — R AE ] 160 A0 (41 10 R0), %5 6. 12. 18 £l 24 A H B ERRAE L) 352 ATi (41 22 ki), fif
F G AN F I ADAT AT AR, SRR RN 1.22 A 7. —BRE AR (CRR TN 15:15:15, f=
AN —K, (ERMAERE, Rk 1.2 A, PR T RERESIESHEN8 AT,

2.3. WEmMAB
AARK M E B RAEBRIL, A E FRARYO™ &, P ALE R DL

231 HMAMH&RSE
{5 I -4 25 52 4% (SPAD 502 Minolta Chlorophyll Meter) &3l .

2.32. KEEE
{# A LICOR 6400 Portable Photosynthesis System, %2 fImFF#¢ 4 6. 12, 18 f1 24 4~ H, I B35
LU 1 R

233 HREFSH

T2 10 MARME L KEIORE. B 8. B Wic®k. BEMHMEE (combustion method), X
#& 7y Elemental analyzer (Elementar, f&[E); . £ B4 FH J5 1 W2 2 11 (Atomic Absorption Spectrometer,
PE AA400)FiL & UV-Vis 73652 i1 (PE Lambda 45).

234, FFE
B BERR RN 2 R ) 25 R WS EE

2.35. RmRESH

(1) FerlEErERE e LAFREdh 3 =08 B 7 (Hand Hold Brix Refractometer)ill & o

(2) RLEBEENE: LARY - BRERIEIIE o DAAS [F) 6 47 Bl bk it AR B2 (95%~98%) 5 o il A A &=
2, LIRS ZesRAGFE W 2 955 & (mg/ml)..
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COLLECTION OF 3RD LEAF SAMPLE

Figure 1. Foliar test on banana leaf

E 1 MREFRSHNEERML

(3) HsLhlEMEEAFME: LL% D PEEE (Commassie Brilliant Blue)iEilliE . [ S Loy 52 B 110
5E 595 nm N N2 R SR A .
(4) IR B R RREE)S, AR LALE 2 R

3. &R
3.1. FAHMILE

IR [X B 1 1) 5 B AR SCal A (Cavendishy . 1 4 EC R R AL TR, SR E SR (4 2),
SRRSO B, B E A ) 32%. MR EEBLT T, A I E AR A 45 R K B g
FONR DB 3), PHEE AN 10.7%. MERRIE ISR, A%, B 8. 8. Ko
MR ME (D) S E A IEHE H 12.5%, 10%, 34.8%, 12.1%F1 16.8%. DL b /#dE tH Wl it
RN R E(E 2), GFCREF RN IR 45 AW, TR AL A 37.4 AA . BTE R
F IR AT A 20.6%

3.2. FEEHMEER

A DI GU f RROD Mas, ASdh RN R, LU RS AN AL 1 A,
GAECHIE NS 0.5 A, ARXIM RSB 3 iR, FMTRNE BIBE AR, £
BT 4), WILHBSE S, 1435048 2 AR, Mas A Rl i) B A i Bl ik 20.9 AN,
MAEH— B E A IEE A 17.3 AW, ELRAH LR T 200%™ & .

33. WHHREE

AR X I B 1 2R R S A (Cavendish) . R X 53 FRREEATRRRE A 32K x 3 K. JHATSEFL 4
FOUNF [ & MR R A IR (12 4)20°F 4 10.5%. 42 o B 5 45 5 (5 s) iR 9.5% T E 4
B e R A AR IR R AR SEE R AL E &, (R4 E U R B, gt 3= CAb R
FAb AL 15 18.38 umol/m?/sec, T A ER 43 [RIRE AL B AW A H) 21 pmol/m?/sec, T B8 JiR BRI A J5 35 1k ks
BB R WREFRSN, ER. B B B AT R 2 TR PME (G 5) 5 R A REZH 530 3
A 11.1%. 15%. 39%. 11.7%. 28.7%. LAL{%ci T aahis SeNfep= it b, tile B & 08, SRFEC4
B B IR AT Ik 14.7% (42 6).



25 4

19.24

N
o

1883

F&#ER (Mmol/m2/sec)

Month 18

P Eaingsi|
m GF Block m CF Block

Figure 2. Photosynthetic rate of banana from northern Johor, Malaysia
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Figure 3. Chlorophyll content of banana from northern Johor, Malaysia
3. ORALRHMILBREXBTEHAHEREE
Table 1. Foliar analysis of banana leaf from northern Johor, Malaysia
1 BDRALFIXMHAERSH
bR A (N)% B(P)% £(K)% £ (Mg)% Hi(B) ppm
£ 4:°(GF) 3.33 0.22 3.52 0.37 49.63
— A HE(CF) 2.96 0.20 2.61 0.33 42.48
Table 2. Yield from northern Johor, Malaysia
2 DRALFIEX~E%T
SR B (N TIER)
LR  Je SN & Nl
b R (BRI A 1) s Wb PR (A TIRR)
44:%(GF) 1,100 22 19 41
— & E A HE(CF) 1,100 18 16 34
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Table 3. Foliar analysis of banana leaf from southern Johor, Malaysia
73 DRALFRERMAERIH

REERLH AN)% #P)% H(K)% BE(Mg)% Bi(B) ppm
24 4:%(GF) 3.36 0.22 3.49 0.39 56.93
— S AE(CF) 2.95 0.20 257 0.34 37.93

Table 4. Yield from southern Johor, Malaysia
i 4 BRATFEXFE450T

AbFRZH SR 5 R (PRI BR) SRR (A X)) ST R (N FTIRR)
23 3:%(GF) 800 10,456 13.07
— = A HE(CF) 800 8,648 10.81

Table 5. Foliar analysis of banana leaf from Sarawak, Malaysia
5 DRALVFEMNRBERNEXHAEFIHT

AbFRZH Z(N)% T (P)% 4(K)% ££(Mg)% i(B) ppm
%:=E®(GF) 331 0.23 361 0.38 51.45
— R EAIE(CF) 2.97 0.20 2.58 0.34 39.98

Table 6. Yield from Sarawak, Malaysia
7 6. OXRATWFHMNEHERNEX =251t

KEFRLH ek 75 B/ IX (bR X)) SFERX (A FTIX) SRR (A TIRE)
%:E°(GF) 40 1528.6 38.22
— & A HE(CF) 40 1332.9 33.32
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Figure 4. Photosynthetic rate (SPAD) of banana from Sarawak, Malaysia
4. BRAELFHEMNRFESREXFEM ANELEGER

SRS R AT AN 7 FR. SR AR A, 7R AT (%) R (%) 7 TR
MZES . WEHEE AR ERNRIEMH R TRRNUE. ETaRiym, S—REAEFY
1.5%~2% [ 3G IE (< 7).
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Figure 5. Chlorophyll content (SPAD) of banana from Sarawak, Malaysia
5 ORATHFEMNRBERUXEEHFHEESE

Table 7. Fruit quality analysis (n = 10)
7. BERBRESH(=10)

Qb3 AL PEE T (%) S (%) Al P E 5 (mg/g) Al 2(%)
23 FS(GF)FRALH 19.28 +0.58 15.98 + 0.34 1.13+0.21 64.13 +5.66
R EO(GFYD 75 4l 18.98 + 0.58 16.78 +0.34 1.55+0.71 64.73 +5.66

4. ¥1ig

AL R BRI TR B+, SRR BN R — k. SE KIS 4 1%,
M 12 AT, HEBMERE G, B=AHBE—X, BHERNT7-8 A, RIREMAETH., #is TH,
SHIECERA. TRIEBA, JhEHERA L4 — K.

AREARI AL OB TS RS A AT T E ZERIGRI, A 1 2 LT RE NI BH & 722 #: D) RE(CEC) , B4 T
e SRR A, IR O R, CEC REIHR T, TR A [ i (137 40 Wi AR R
P 55 B R IR BB AR YL 7K AT 2B T 5 At R 7K B A BREE ) /. RERHE Jt P AR R i ok T B, YR
A EIL 50%LL b, xf bt MR K, SRRV G R R 1. WA Ny KO P,Os 1 REFI
W PR RO BH 25 722 #e e e . SR AR, SOE M RSIRAE, T AR R R s 20% LA [6], FFAE
R RIEERE . WA BRI S TR A S g ), RAARBHIEE, EARMED QN E. ®
KA KRG ot R K BRI R0 ) T $R 5 5.5%, 10.3%F1 6.3% [7] [8]. A< 7 BERHE F R AR 47 2 4b,
BT R, RS T A0 CEC Ry, MUEREM A2 AL B SR AR RE A
BEHET . 0T CARER A A RMR I O B0 5 - (R B e 77, IR S R, AL E AR R AR
K K Y 54 44.530 mglg, FRG R KT AR ARI HOR 75 22 74.4 K[9], Wil iZARL & A X K
BIRUF IR RCR9]o B EIIE T8 B AR il — WK, i A o ml 43 BB A e AL I 58
A A E S . RS, WA NI R F FE AR O PRI An K SRS, Tk 1.2%~20% [10], AdR
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BN FIE R B BA RIS R . MG TG R A 40 & 55 AR RN K R
M, AWFFAERE LRI 14%~20%, ARSFFE BT AR HZE R FAEY LR 2he . GECR—ik
RERI LS, FERTIE LRI (%) oWl (%) 5 TS A 22 57 AT LK 5 20— AL A S S L
ZRAEXT R BB M SRR R . Ak, W AR AR R R R BRI R AR TR S
B Wk F LRI LA B I BT B R ARG . FERT 36710, BT 5 WL A=
HHEBARKR, SFECRMRRE, BRMNET R, S—REA AL 1.5%~2% iR 7).

5. &

BRRAELIR RN TR TR E 7w, BIN AR RARBEARRIR I R, &K E A A IR
IR EIURMEE HIPea o ASHE TRV H SRR NERHE =R X RIAFR, AR, P BMAGE
i B EAT @ Nl E R U B, BUE GRS AL 14%~20%. H AR . It
ARG RITEL, Bl A RO R R L, A DO IR AR . ] KB AN T RA . R
DL AL T BRI T IR BH & 7 A He e J AR IR A 2, TN 8 25 AR RAGE AR B A 41 b T (5
A, R P E R RO R, AR TR X 2% R 3 A A R R 5 IR
oty DXSAT B I IS B 1

EE&ME
AU AR B IR HIE R, A
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