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Abstract: The limiting factors of soil nutrient of banana plantation in main production areas of Guang-
dong were not clear, pot experiment with the systematic approach was conducted to investigate the soil
nutrient status in 6 typical banana plantations located in Nansha, Dongchong and Lingshan spots in
Panyu Guangzhou, Shatian spot in Gaozhou, Changning spot in Boluo, Dasha spot in Sihui. Seedling
of Brazilian banana ( Musa AAA Giant Cavendish Brazil) was used as the indicator crop. The results
showed that the fixation capability of soil in Nansha spot ranked in the order of K >B >P >Mn > Zn >
S > Cu, that in Dongchong spot in the order of Mn >K >P >8 >7n > B > Cu, that in Lingshan spot in
the order of B>P >K >7n >S > Cu > Mn, that in Shatian spot in the order of S>K >P >B > Cu >
Mn >Zn, that in Changning spot in the order of B>P >K >S > Cu >Zn > Mn, that in Dasha spot in
the order of B>P >K >8> Cu >Zn > Mn, respectively. In addition, the limiting factors in Nansha
spot were N, P and K, that in Dongchong, Lingshan and Shatian spots was N, those in Changning spot
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were N and P. N was the prevailing nutrient limiting factor in banana plantations of Guangdong.

Key words: nuirient limiting factor; soil of banana garden; banana; nutrient systematic research
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Tab. 1  Treatment of pot experiment

T AEERIE soil sources

ARG ALH pol experiment processing

OPT -N -P -K +S
OPT -N +P -K +S

7& B V) Nansha Panyu
T H 4@ Dongchong Panyu

FE R 1L Lingshan Panyu OPT -N +P -K +S
E b H Shatian Gaozhou OPT -N +P -K +S

8% K 7* Changning Boluo
DU 23K 7> Dasha Sihui

OPT -N -P -K +8S
OPT -N -P -K +S

+B +Cu +Fe +Mn +Mo -Zn + CaCl, -MgCl, CK
+B +Cu +Fe +Mn —Mo +Zn -CaCO; -MgCO; CK
+B +Cu +Fe +Mn —Mo +Zn -CaCO; -MgCO; CK
+B —Cu +Fe —Mn -Mo —Zn -CaCO, -MgCO, CK
+B +Cu +Fe +Mn —Mo +Zn +CaCO; -MgCO; CK
+B +Cu +Fe —Mn —Mo —Zn +CaCO, -MgCO, CK
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Tab.2 Recommended nutrients application of optimum treatment (OPT) in pot experiment mg/L
FBER A soil sources N P K Ca Mg Ca’Mg Mg/K S B Fe Mn Cu Zn
7 By R 7P Nansha Panyu 50 69.5 191.8 0.0 0.0 11. 1 3.3 0 0 0 0.0 00 39
7& B A A Dongchong Panyu 50 0.0 37.6 0.0 30.4 8.1 1.1 0 0 0 00 00 0.0
&8 R 1l Lingshan Panyu 50 0.0 13.7 0.0 13.4 6.8 1.2 0 0 0 00 00 0.0
=MV H Shatian Gaozhou 50 0.0 35.8 310.6 150.7 15.5 0.6 0 0 0 56 1.4 42
1% K 7* Changning Boluo 50 122. 4 111.7 0.0 0.0 12.8 0.7 0O O O 0.0 0.0 0.0
PU£= K9P Dasha Sihui 50 84.6 1223 0.0 86.3 12.0 1.1 0 0 0 7.3 0.0 4.9
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Mg FI Zn = 5 7 5 2R I A bl T35 50RO -
P, S, Fe, Mn, Ca, Cu fl1 Zn & & EE, M
NH, "-N , K, Mg #l B = ; &8 R LA AR+
IRk . P, S, Fe, Mn, Cu, Zn fl B E
B, T NH, "-N, K, Ca#lMg@t=; =0 S
P H SRR R . P, S, Fe fI B B F 5,
M NH,*-N, K, Ca, Mg, Mn, Cu fl Zn ft=;
TP T AR b IR IRy S, B Ml Cu &5
#F+EE, mNH,"-N, P, K, Ca, Mg, Zn, Fe fl
Mn; PO RV mi AR el 13 R 70RO K« Fe, Mn,
SHBE&EEFE, MP, K, Ca, Mg, Cu FlZn #tt
Zo B, TORA 6 RFMET XA %S &

5

x3I LTEAUFHSRAST

Tab.3  Analysis of soil effective nutrient status

A FEMY  FHARW  FHRRAL sMPOE EPKT WKV wikimRYE

) Nansha Dongchong  Lingshan Shatian Changning Dasha critical

Hems Panyu Panyu Panyu Gaozhou Boluo Sihui value
IR soil texture e+ SRR L EROR L R BEbEL P —
WkE sand /% 44.00 20. 00 22.00 40. 00 40. 00 70. 00 —
A tb silty sand /% 44. 40 44.40 44. 40 48. 40 46. 40 24.40 —
AL clay /% 11. 60 35.60 33.60 11. 60 9. 60 5. 60 —
pH 7.75 4. 65 4.20 4.50 5.20 6. 00 —
IEMERR active acid/ (mol - L") 0.00 1.25 2.45 0.40 0.20 0.05 —
FHUTE organic matter/ (g - kg ™) 19.50 18.50 23.00 13. 00 14. 00 9.50 —
NH, "-N/(mg - L") 11.40 64. 40 16.95 13.00 47.25 83.30 —
P/(mg-L7") 22.20 182. 40 180. 30 54.85 29.05 11. 80 12.0
Ca/(mg - L") 2 689. 35 1234.45 1150. 30 491. 00 1118.25 1150. 30 400. 8
K/(mg - L") 74. 30 144. 65 140. 75 50. 85 121.20 86. 00 78.2
Mg/ (mg - L™") 243.00 151. 00 168. 00 31.60 87.50 96. 00 121.5
S/(mg- L") 95.15 123.25 193.85 74. 15 86. 05 46. 60 12.0
B/(mg- L") 0.50 0.35 0.70 4.65 1. 10 0.70 0.2
Cu/(mg - L") 8.20 12.90 15.85 1.70 3.10 2.55 1.0
Zn/(mg - L") 2.20 6.15 16. 85 1. 05 5.30 2.50 2.0
Fe/(mg - L") 85.65 788.90 962. 35 376. 20 122. 10 69.25 12.0
Mn/(mg - L") 13.15 50.20 116. 60 3.90 19. 10 16. 95 5.0
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Tab. 4  Curve of soil adsorption characteristics

ARG 78 R 11 Lingshan Panyu

Dongchong Panyu

JLZ element HHMY
Nansha Panyu
P y=0.4667 x +13.752,r =0.993 9 **
K y=0.391 x +80.937,r=0.998 5
S y=0.873 x +80.093,r=0.9974 ™
B y=0.4413x +2.69,r =0. 898 3 =
Mn ¥=0.4994 x +29.013,r =0.961 2 **
Cu ¥y=0.9872x+6.6094,r=0.9971"
Zn y=0.7373x+3.1646,r=0.998 5"

y=0.6172x+111.8,r=0.998 8 **

y=0.5314x +136.46,r=0.9956 "
y=0.7285x+115.08,r=0.994 6™
y=0.976 x +1.8743, r=0.9420™
y=0.560 8 x +63.499,r =0.983 2"
y=1.0257x+9.4437,r=0.9960""
y=0.8246x+7.1454,r=0.991 3™

y=0.4442 x +123.26,r =0.9928
y=0.5035 x +149.25,r =0.998 9 **
y=0.68 x +163.01,r=0.9833 ™
y=0.3034x+2.3431,r=0.9326™
y=1.2936x+184.11,r=0.9925"
y=0.937x +13.009,r =0.996 0™
y=0.660 6 x +20.652,r =0.9952 ™"

M b

Shatian Gaozhou

R Sy
Changning Boluo

U N
Dasha Sihui

P y=0.9395x+59.74,r=0.9939*
K ¥y=0.9221x+123.94,r=0.9944 "
S y=0.648 x +111.82,r=0.9989 **
B y=0.9744 x +2.3614,r=0.9873"
Mn y=1.3487x+7.4457,r=0.9998*
Cu y=1.162x+1.3814,r=0.9973*
Zn y=1.3621x+0.4497,r=0.9959*

y=0.3562x+2.2489,r=0.989 1"
y=0.6319x +85.461,r=0.999 1"
y=0.8446x +140. 14,r=0.934 1™
y=0.2958x+2.9446,r=0.8925"
y=1.5895x +30.421,r=0.999 5"
y=1.0738x+2.8986,r=0.9997*

y=1.1462 x +6.602,r =0.999 9

y=0.4763 x +5.7617,r=0.997 5™
y=0.6784 x +147.78,r =0.999 2 **
y=1.0429 x +128.69,r =0.967 9 ™
y=0.4069 x +2. 131 1,r=0.883 3 *
y=2.1475x+0.4386,r=0.9868 ™
y=1.1566x+3.4543,r=0.999 1 *
y=1.7674x-1.7326,r=0.971 2"
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NOEEE 1 BRI, P25 2 BRI, K2Z%3
PSR

e B AR TR AR bl g e Y — N A AR X
FEHEEN 40.27% , ATt N U R e, FR B A
TIEAE BB Ny + Cu il + Fe 0B & T
OPT, &l B b 3 7= 2 AR AL F OPT, {H2EH1y
KRB, WtEPP, K, S, B, Cu, Fe, Mn,
Mo, Zn, Ca Fll Mg S5 AHXT 7802 o oy R 1L A Pl
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Tab.5 Result of banana pot experiment of supplying soil

T E > Nansha Panyu

ZEEZRIA Dongchong Panyu

b3 1 s s
e PR g po ) ARG AR e PR (g pot ) B PR % FARBET
mean yield relative yield  nutrient status mean yield relative yield  nutrient status
OPT 5.30 100. 00 OPT 9.33 100. 00
sk N s N
-N 2.38 44.91 N-deficient in soil N 3.76 40.27 N-deficient in soil
i i
-P 3.02™ 57.03 i ,%é{ﬁj%P . +P 8.78 94. 05 ° %&Z:Ek P.
P-deficient in soil enough P in soil
ek K TG K
K 3.73 70.28 K-deficient in soil K 8.44 90.43 enough K in soil
b N
+S 3.95 74. 43 + ié;ﬁﬁk S . +S 9.16 98. 20 i%xﬁk ¥ .
enough S in soil enough S in soil
+B 5.21 98. 30 it%é;ﬁﬁk B . +B 8.93 95.74 j:%z:ﬁk B .
enough B in soil enough B in soil
+Cu 4.95 93.40 j:j;%%z:@% Cu . +Cu 9.39 100. 67 j:i%é]:fﬂ& Cu‘
enough Cu in soil enough Cu in soil
+Fe 5.09 95.99 LEAGREe g 10.30 110. 42 A Fe
enough Fe in soil enough Fe in soil
+Mn 4.59 86. 56 AN 8. 65 92. 66 LRAGR Ma

enough Mn in soil

enough Mn in soil
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S8R5
FE 7> Nansha Panyu FEEZRIM Dongchong Panyu
ALI\IE =) -1 =) N 71 ALI\}E =) -1 =) ) N 7
oo FEPY (g - pot ™) KRR/ % FOUBE | o AP (g - pot ™) AT/ % FeSPRBLIF)
mean yield relative yield  nutrient status mean yield relative yield  nutrient status
R 1%
+ Mo 4.43 83. 49 ANy 9.22 98.79 ARG Mo
enough Mo in soil enough Mo in soil
i N iﬁ“v
~7n 5.24 98. 82 LI 8.31 89. 07 LG Zn
enough Zn in soil enough Zn in soil
58 . Jag .
+CaCl, 5.17 97. 45 ERAG Ca o, 9.23 98.90 LR Ca
enough Ca in soil enough Ca in soil
oy fﬁ“
- MgCl, 5.83 109. 95 itﬁ;ﬁﬂ Ve ., —MgCO, 8. 64 92.60 + ﬁ;ﬁﬁk Ve .
enough Mg in soil enough Mg in soil
CK 2.39™ 45.05 CK 3.61" 38.72
B R 1l Lingshan Panyu =N H Shatian Gaozhou
ALI\EE =) -1 =) N N ALI\IE =) -1 =) Y N
o SR (g pot ) KPR % TSGR e FER (g ot ) AR R % ARSI
mean yield relative yield nutrient status mean yield relative yield  nutrient status
OPT 7.97 100. 00 OPT 10. 13 100. 00
" s N Ak N
-N 4.25 53.32 N-deficient in soil N 4.96 % 48.99 N-deficient in soil
R 1
+P 8.04 100. 82 + %Tﬁk P . +P 10. 10 99. 65 j:%éz:@% P .
enough P in soil enough P in soil
-K 7.09 88.99 iiﬁxﬂ K . -K 9.12 90. 03 it%éxﬁk K .
enough K in soil enough K in soil
iﬁ“ iy
+$ 9.38 n7.e3  RRELS g 9.43 93.07 AIADES
enough S in soil enough S in soil
+B 6. 61 82.87 iﬁ&ﬁﬁ)& B . +B 8.70 85.86 iﬁ&Xﬁ& B .
enough B in soil enough B in soil
+Cu 7.65 95.95 BIRAGRCe 9.08 89. 63 A Cu
enough Cu in soil enough Cu in soil
+Fe 8.08 101. 34 i%mﬁk Fe . +Fe 8. 86 87.49 iiié;ﬁﬁk Fe .
enough Fe in soil enough Fe in soil
+Mn 7.06 88.55 i%mﬁk Mn . —Mn 9.06 89.39 iiféz:ﬁk Mn .
enough Mn in soil enough Mn in soil
-~ Mo 7.14 89. 52 AT M 8. 06 79.50 ARG Mo
enough Mo in soil enough Mo in soil
+7n 8.93 o5 LEABZ o, 9. 83 97.06 IR Zn
enough Zn in soil enough Zn in soil
R R
~ CaCo, 9.02 113.21 EIABCa 00, 9.37 92.47 EIAGR Ca
enough Ca in soil enough Ca in soil
R R
- MgCO, 6.55 s2.00  DHEAIRNE _yeo .67 gs.61  TRAE Mg
enough Mg in soil enough Mg in soil
CK 4.29™ 53.83 CK 4.09™ 40. 40
12 K7 Changning Boluo PU£s kb Dasha Sihui
ﬁ}i [=) -1 =) oYL ﬁ}i =) -1 [=) N Y N 7
o SR (g pot ) MR % RSO FER (g - pot ) AR % RAMRBLIEA
mean yield relative yield  nutrient status mean yield relative yield — nutrient status
OPT 4.83 100. 00 OPT 10. 51 100. 00
iy iﬁ“
N 2,51 51.97 LRGN N 4.83" 45.91 LR N

N-deficient in soil N-deficient in soil
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1% K 7* Changning Boluo PYLs kb Dasha Sihui
ALI\IE =) -1 =) N 71 ALI\}E =) -1 =) ) N 7
oo FEPY (g - pot ™) KRR/ % FOUBE | o AP (g - pot ™) AT/ % FeSPRBLIF)
mean yield relative yield  nutrient status mean yield relative yield  nutrient status
ek P . ek P
-P 2.90 59.94 P-deficient in soil P 6. 88 05.49 P-deficient in soil
i iﬁ?
-K 4.27 88.41 i%xﬁk K . -K 8.87 84.37 £ ﬁ;ﬁﬁk K .
enough K in soil enough K in soil
ey iﬁ"v
+S 5.58 115.58 iiﬁ;ﬁﬁk S . +S 9.19 87.39 - 2%7“\5;% S .
enough S in soil enough S in soil
ey iﬁ“
+B 5.32 110. 04 j:%z:ﬁk B . +B 9.94 94.55 + iémﬁk B .
enough B in soil enough B in soil
+ Cu 4.26 88.25 j:i’%éz:ﬁk tu . +Cu 9.86 93.79 j;i%&]?ﬁj& tu .
enough Cu in soil enough Cu in soil
iﬂ‘ iy
+Fe 3.57° 73.06  LEABEe o g 10. 02 95.00 LHEAERFe
enough Fe in soil enough Fe in soil
+Mn 6. 64 137,47  DEAEM 8. 90 84. 68 AR Mo
enough Mn in soil enough Mn in soil
i i
- Mo 4.28 88. 66 AN 9.76 92. 86 LA Mo
Enough Mo in soil enough Mo in soil
i i
+7Zn 5.33 110. 35 j:%z:ﬁk Zn . —Zn 9.62 91.51 j:/%%z:ﬁk Zn .
Enough Zn in soil enough Zn in soil
i i ¢
+CaCo, 4.28 88.51 AIABCa 6o, 9.92 94. 41 LI Ca
Enough Ca in soil enough Ca in soil
i 1%
- MgCO, 4.63 95.76 i%KﬁMg—M%Q 9.36 89. 06 i%mﬁMa
enough Mg in soil enough Mg in soil
CK 2.72" 56.21 CK 4.41™ 41.96

T = 3085 OPT ML 2E 57 B3 (P<0.05); * = F/n5 OPT AR R¥E (P<0.01). TR,

Note :
with OPT.

LALLM, JTAREEREDX., &
BRI, FE R SN L YR T
B P2 RN 6 N AR T XA A Pl A
PRTTR S RAX EE, NER 6 AEFAEL X
AP B A7 AR 5 1 IR0 BRI T

3 g

TSR W a5 R 5 A AR I 25 R I
SEWIE, MR ASLYE = AR AE (FE
JEARE = R AL U7 b 2 AE Rk N B E )
KiFpr, L EIEWAR Z R Z 0, NES
BV SR+ N, P, K, B, Mn, Mg fil Zn #
W, A AR 0 - U N, P
K, id B Bl DL A HES7 00 o3 A 45 SR ok ) hr 4= 18 5%
ST ARG, DO R IE T 2R K 5 Y b B

* meant significant difference (P <0.05) and * * meant extremely significant difference (P <0.01), compared

Ph, X T IR o0 M 45 A BRI T 3R
BIR A A 7 £ B — b n] BE A M0 A BE B 2 7 2
B, R R IR — A RS R
imije % LI EHA AR . AR IREEAEY
BREHSEZMENENGGEE . B0
T, YW ASL L TR 73 5 Sl BB N AR ) AR A
EFXEE LR mES (REhTHFEAEKY
K, ALK, MEE, WEFSER, hAE
RES — B A AR KR ZE B, AR 5 (A
A W IEAT), R HE L] ASIHEE
(M GE— 753 5 Bl S (ELBE AT 5% 20 BR 1) DX 16 40
ARSI —E B R BRI, B0 2 B AR LU
IE R bt 5 e A T A AR e b SR A KR
il PS5 o
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