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B 6.73%, SAKGIL 19.77%; L HSE D B
W, ARNEEE 209%+ 2 FE R K P NE X 75 I A=
Ko o, SRR AR R BfE BEAE s A g
WHFFE LB, Vit 20% TL2FAERE + WA E LR,
PE)) e =7 (A R iy = | 7 =10 1 0 T e - 8
IKIEVERC AN . Wi . R BGTE Yy, 2
e & P AT el B AP 7 e g i 1, T RS Tk
I ek 8 T il 2 i 7K Vs 1A M XSS A 2 i ) B 9 A AL
HARIE . ABFITLLH BUGAL %t IR, SR8t A
S 26% FIEE T0 B i 40%+ 5 FE R 7K i PR IR
2 At o, AT A [ ok e Ak B A A A A
Ko PR SRR FIR I iR A
HIPANY, Wi dets, BEMEFEELTH I
FORFIRAF B, S i X A AL AL A e
PRFIACHA, e YT L (0 R AR
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| RS TE

1.1 Bk

I T 2018 45 A £ ARA M LT =KX
KIEH T IR & R A BRA Rl 3L ik 17, it
W+ pH(H R 5.92, AL & & 142 gke, &
R 0.11%, 4W0.09%, 4=#2.72%, WifE % (N)
5.92 mg/ke, PR (P205) 51 mg/kg, AR ( K,0)
130 mg/kg, ARG 5.8 cmolkg, AEPEEE 1.0 cmol/kg,
HIEEAEYI R R

B A RO P A, A T 2018 4 5 H I
FIRPAE, 2019 4F 7 AWCER, H PRk B 1] 45 B
TR 2 SRR K AL R ) MR R B A B AR A BR
AR (ZHERR = 100 g/L, Fe+Zn+B = 20 /L),
N. P05 Fl K0 73 i FHIR 2 (N 46% ) . i W2
B5 (P05 16% ) FIEAE (K0 60% ). KAE J Rk
EAME (15-15-15),
1.2 Bt

R 4 A0, 35 AR X R (CK) |
UL . Wi 26% . Bt 409%+ 2 B R K U M
AE CaitE 40%+ AIEPERE ) 5 & RILE AE 2 48 e FR AR
A A 153 B Tt A 5 9 26% S TE Rt
JE B2 7 A D A R S 269% (AR 25%
W 33%, WER 25% ) 5 DAt 40%+ 7K AT Ab B
JETE H FU AT L Al b it Ak I S i 40% ( H b
R 50% ., JEHE 50%, W 25% ) FFRCiERIERR K E
PEAE; A AR B L2 1. BoiE Z SRR KA e

UBC. WP, I DA SO TR RS B 2% 2 156
FALH AN 3 EE, 12 /NX, SREBEL
HEF ., A AL BAmE XU TR, FIRERUAR R ETE 4.5 m
A 2.5 m, BRI 2.0 m, BEA/NXFHAE 14 Kk, Fh
FHEEE N 1800 #k /hm’,

3/ Kb HRE AN A A 7 I, S A
1~ 3 HHEAE 3 (& B 30% ), %54 ~ 5 H
JiE 2 Yk (7 AR B 30% ), A6 ~ 8 H it A 2 ¥k
(i BB 40% ) , (e &AL K ET I EiEe, &
AR JEEI UEAE, RS koK. Y
b R IS Ak 3 A A A A B A A 12 OIE,
i 4 YOKREFN 8 YAt AR . 08 X A K . Wt
TR HUE B A S A B i [] 24 b 2 el — 3

*1 HNEERE (g/tk)
Qb N P,0; K0 N : P,0s : K,0
ANHEAE (CK) 0 0 0 —
BRI 400 150 400 1:037:1
it 26% 300 100 300 1:033:1
T 40%+ AKFEVENE 200 75 300 1:037:1.5
*2 SEBKAMERREHHERAS
4 UL HR (mL/ B T RERE AL
EIERY 1 1000 800
2RI 2 1300 500
RSN 1 1500 500

1.3 FEALCRAES 40Tk
TR0 TR 5 25 SRR 43 R AR L RE R T £ 3R 5y
A, fEEAEME, BNRKEE KB,
i B 05 L A AR 4 bk, W E A AR T AL Bk
B BEEHL, IR TUORE I SR AR R A R, OF
IORBRAE JEAT R IR MR A, AR5 i b T >R
LR, I EBRZE . M CHARATE R )
REREE TR, RISEA R, BT E . it
FoRE SRS MM R DIRIR ST, UM IR IRRE . (R
5 Y4y, B2 0, FUIAN NSRS BUR
WobE, SR BORFEERGE B R4 3 M RA IR
o TEFAEMCIRIN, Kb BB LR 42 3 MRl 7
PRALEE, 11 AR B I 3 A A R A DY Y R
Fabro
B H,80,-H,0, THE )5, N FHELICAERE:,
PSSP AR, K A C R A TilE . ml
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SABEIR A , T TR iR T U SE AT
FHE . AR AR TR AR, i AT DX A i A
X AWM TR iR A B B A IR
.

NERERI 2R (%) = (it 0 Ab 30 1350 5% 43 i
W BAE — AN A AL R [ i R ) /
NERFR AR x 100,
14 Hdlsrr

K SPSS 19.0 AR HAIE S A T 1 F T,
LSD ik T 2 HE L,

2 ERESH

ANTR] it AR A BT B £ AR K A5 )

HA PR A AR K AL L 3, SR ER, WK
it 26% . T 40%-+ 7K P I Ak B A AR 3 e
TR ML, AEFFEEIFAERM, 4003
T 141%., 5.28%, MW, 5513 T 2.47%.
3.98%; 2 Uit Ak BE 114 18 25 Bl A 2 B0 R
NEALBEISTC B 225 . X R, UG LIE AR
TR AR, 2 AUt b BT DL 25 0k AR A
MERER .

2.1

R3 TEMEMEFEERKEHZMN

EFE KM )
Qb3
P (em) BZER (em) gt (/) PR Cem) fBzER (em) g (/)
A (CK) 74.2a 25.1a 13.2a 238.5a 64.3a 16.4a
H R 85.1h 26.0ab 13.5ab 246.2h 71.1b 16.6a
i 26% 86.3c 26.3h 13.6ab 252.3c 71.6b 16.8a
VU 40%+ KRR 89.6d 26.5h 13.8b 256.0c 72.4b 16.9a

T RS NG PR BN 225715 5% R KF. TlE.

2.2 AN it A Ak B A i R S I P52

T AGEREW, WU 26% Ab 5 B B HE AL
Mg, Rfsfonmer i E, LK. RLIEH
ARG, H2EFARE; Wt 40%+ KEELLL
PRAYSRFEE. A5 K 50 Bt I Ak B L 2% 5
=, ReFERARE; FERGREI &5 E M0
it B Kb R FE 8, R 269 AbBRAE P 14.44%, V8
40%+ FKVEPENEAL BREE = 16.37%, H 4% it AE AL B [H]
TwE2ES, L5, PIFEUit s T A AR
SR MRS, FEIR BRI P B ROR

4 FEMEAENEERLE KM=

e SURK RRH RIEE L/ Th
(em) (em) (4 (kg/Fi)
AHEIE (CK)  14.1a 11.0a 143.2a 17.96a
B LA 14.5a 11.6ab 155.6h 21.74ab
Uit 26% 15.2ab 12.1h 164.5¢ 24.88b
Wi 40%+ K 16.5¢ 12.4h 166.8¢ 25.30b
e

M1 5 AL/, SRR IE e E, 98t 26% Ak
PO AR BRI AN s it 4090+ 7K PENE AR
HARE T Vo MIRTETERE S5, PR T Al e m &
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W, HZEREFE. UHIRGE 40%+ KL Al 5
SRR, B SRSRR T

RS AEMEAREIEE MR

e AR Ve AEERR AT
(%) (mg/100 g) (%) (%)
ANHEAE (CK ) 71.91a 14.62a 0.36a 23.00ab
WL 66.64h 15.00a 0.34ab 21.25a
it 26% 68.59h 15.38ab 0.29hc 21.55a
Wit 40%+ K 68.63b 17.50b 0.25¢ 24.99h
pagedili

2.3 A[ajt AR AL BT 554 S A R

M 6 T LIE L, Ui 269% A0 T k) 7 2 el 1 4%
BRI pH 40 3 = TR MU AT A B
Bl AP AR 2R It 40%+ K
PEAEAD RGBS . AP S 3 pH 5 Rt
NEAbFE FEA A R, AR A B E R AR, 1
TR T RIAAE; 80t 40%+ K PENEAL B S5
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K6 AEMEERLENTEFSSENHN
HHLUE

N P,0; K,0

PR k) (mghe)  (mghe) (k) T
A (CK)  5.65a 60.3a 55.3a 129a  5.92be
B LA 5.92ab  79.7¢ 128.4b 13.8b  5.65a
it 26% 5.87ab  64.4b 188.2¢ 139b  5.87b
Uit 40%+ 7K 6.03b 65.3b 198.6¢ 152¢  6.03¢

TR
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i 5 R B R
2.4.1 ANl A A HEXT AR A AR A i S I R AR
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&7 I, RS EESFET PR, R
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SN 2 AR AL B Y SR AR W T
WU AE AL BEROG REALEE A L, i 40%+ 7K
TR A Ak 3L X 2 1 B A I 45 7 A R P AR
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(g/#)

b M RE ORI R BB

AHEAE (CK)  193a  11.3a  123a  19.0a 73.91a
AT 222bh  13.5b  124a  18.9a 91.09h
Yt 26% 225b  159¢  12.6a  19.2a 100.15¢

Vit 40%+ 7K 234b  16.0c 1352 21.1b
s i

109.22d

2.4.2  R[E]iE AL AL BT A A AR AR S Wl SR AR
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M8 LA H, Wi 26% Ab P 4 7 LU
TR JdRc i s DB 409+ 7K PR IE AL B LA 25 R
B e, 5 R IR AL B #, AT ) S A
T 112.5% F13.2%, k5] & % K, HAbF AL
() 4 o B AT s el 26% Ak BROF Vit 409%+ 7K
FEPEAT AL A 42 5 R AR B A R 12.6 F1 15.2 of Bk,

Fb i R it A AL B 3 S B8 0 17.7% 1 42.1%, %R
B
*8 AEAGELENEEN FTHSEESRKERE
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b o RE RIA e RPUREHE
Al (CK)  1.7a 1.5a 1.7a 2.9a 8.8a
B RN 1.8ab  1.6a 1.8a 3.1a 10.7b
Tt 26% 21bc  22b 18  32a 12.6¢
BN 40%+ K 23¢ 3.4c 19a  32a 15.2d
VR

243 AS[alita A A BE X B A AR AR 1 i S I SRR
AR

it 26% Ab PR YR it 40%-+ 7K ¥ P AR AL P 2
et M A AR PSS (F9), FFLR
Fe RV ZE R B e A e, ool o SRR A R Y
57.1% F156.9%, 5% ML B LR, . B
25 MR TR RS A 2 S WK i 26%
Ab BRI A Eb I IR AL BRYE TN 19.8%, kit
40%-+ 7KV PE B AL B I 37.6% 5 i BH A ek 20 4 A
i 25% WG LS, PRFRF AR GaE it kb, wT R
AT R A

R9 AEMGRAMERHEEM EET

HEEE5RKRRE
(oftk)
b R 2 ORI Uk BRI
AHEAE (CK)  27.1a 233a  17.6a 72.7a 138.1a
WAL 28.6a  339b  18.la  74.7ab 173.5h
Wt 26% 354h  422¢  183a  76.5c¢ 207.9¢
WitE 40%+ /K 37.2b 533d  18.5a  82.8d 238.8d
L

2.5 ON[FGGARAL ST A A . WL BRI
)R]

B2 10 AT, et 26% &b B A 40%+ 7K
HENE R e KIESE M A A, B, IR RIA =, W
Jiti 26% REFR A . W PRACEHI IR 350 8.75%
4.00% F123.27%, 5% Fjits I Ak BEAH L 43 500 3 =
T 446, 2.74 F114.42 43 53 2505 WUt 40%+ 7K 7
PEAE LD BEAG R, B B AR A R 4 51k 17.65%
8.53% M1 33.57%, 5 HUACALEAH Hb /5l e T
13.36. 7.27 F124.72 A 43
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®10 AREERLENEERBFARBIE (%)

Qb N P,05 K,0
AL (CK) — — —
BRI 4.29 1.26 8.85
Tt 26% 8.75 4.00 23.27
it 40%+ K FEIE 17.65 8.53 33.57
3 iFie
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i, FRAR T R R S, LR R R R B Y
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Study on the effects of banana reduced fertilizer and amino acids soluble fertilizer

KUANG Shi-zi, SHAO Xue-hua, LAI Duo, XIAO Wei-qiang, LIU Chuan-he, HE Han ('Institute of Fruit Tree Research,
Guangdong Academy of Agricultural Sciences/Key Laboratory of South Subtropical Fruit Biology and Genetic Resource
Utilization, Ministry of Agriculture and Rural Affairs /Guangdong Provincial Key Laboratory of Tropical and Subtropical Fruit
Tree Research, Guangzhou Guangdong 510640 )

Abstract: Through field experiments, this study is to investigate the effects of reduced fertilization on banana growth,
yield, quality, soil nutrients and fertilizer utilization, and to provide technology and basis for fertilizer reduction, quality
improvement and efficiency enhancement in newly-planted banana growing areas in the pearl river delta of Guangdong
province. Compared with conventional fertilizer, two fertilizer managements were set up, including 26% reduction of
fertilizer amount ( 25%, 33% and 25% reduction of nitrogen, phosphorus and potassium, respectively ), and 40%
reduction of fertilizer amount ( 50%, 50% and 25% reduction of nitrogen, phosphorus and potassium, respectively ) +
amino acids soluble fertilizer, then their effects on the banana growth, yield, fruit quality, soil chemical characters, the
nutrients uptake and accumulate in aboveground parts of banana and fertilizer utilization ratio were investigated. Compared
with conventional fertilization, the banana plant height increased by 2.47% and yield increased by 16.37% after 26%
reduction of total fertilizer application, but there was no significant difference in fruit quality. The contents of available
phosphorus, available potassium and soil pH after 26% reduction of total fertilizer application were significantly higher than
those of conventional fertilization, while the contents of alkali-hydrolyzed nitrogen and organic matter were not significantly
different. And when treated with 40% reduction of total fertilizer+amino acids soluble fertilizer, the banana plant height
increased by 3.98%, vyield increased by 14.44%, and the fruit quality was improved with significant increase of Ve, soluble
sugar and titratable acid contents. Soil quality was also greatly improved, and organic matter content increased by 9.35%.
Overall, the nutrient absorption and accumulation of banana were increased using these two methods, the utilization rates
of nitrogen, phosphorus and potassium fertilizer treated with 26% reduction of fertilizer amount were 8.75%, 4.00% and
23.27%, respectively, while the utilization rates of nitrogen, phosphorus and potassium fertilizer treated with 40% reduction
of fertilizer amount+ amino acids soluble fertilizer were 17.65%, 8.53% and 33.57%, respectively. Reasonable fertilizer
reduction measures can not only reduce the harm caused by excessive fertilizer input, but also promote banana production
and improve soil quality. In this study, the measure of 40% reduction of fertilizer amount+amino acids soluble fertilizer is
suitable for the fertilizer reduction and efficiency enhancement of newly-planted bananas in the pearl river delta.
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