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Effect of Banana—SugarcaneRotation on Soil
Nutrient Content and Enzyme Activity
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Abstract: [ Objective] The experiment was conducted to explore the changes of soil nutrient contents and enzyme
activities after different years of banana—sugarcane rotation and to explore the mechanism of banana—sugarcane rotation

mode to alleviate continuous cropping obstacles from soil nutrient level. [ Method ] Two field trials were conducted to
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determine a total of 24 indicators(including contents of nutrients and soil enzyme activities etc.) of different years. One was the
experiment of sugarcane rotation in banana fields. There were four treatments:continuous cropping bananas for many years(CK),
bananas monocropping—1 year of sugarcane rotation(GZ1), bananas monocropping—2 years of sugarcane rotation (GZ2), bananas
monocropping—3 years of sugarcane rotation(GZ3). The other was the experiment of replanting bananas after sugarcane rotation.
Four treatments were designed as follows 2 years of rotation(GZ2), GZ2-1 year of banana replanting(XJ1), GZ2-2 years of
banana replanting(XJ2), GZ2-3 years of hanana replanting(XJ3). [ Result ] The soil pH value showed a decreasing trend with
the increase of sugarcane rotation years , and an increasing trend with the increase of banana replanting years. The soil enzyme
activities such as soil invertase(Inv), urease(Ure), polyphenol oxidase (PPO), cellulose(Cel), and the available phosphorus(P),
available potassium(K), available sulphur(S) and available boron(B) tended to increase with the increase of sugarcane
rotation years, and tended to decreased with the increase of bananare planting years. These indicators could better reflect
the changes of soil quality during banana—sugarcane rotation. The incidence of banana wilt was positively correlated with soil
pH, and negatively correlated with Cel activity, contents of NO;—N, K, S and B in the soil. Sugarcane Rotation could improve
soil quality better. Comparing with the CK, the soil invertase, urease, polyphenol oxidase and cellulose activities increased
significantly in GZ2, and the contents of NO,—N, P, K,S, B and Ca/Mg increased by 146.13%, 18.61%, 22.70%, 45.48%,
214.63% and 37.64%, respectively. After 2 years of rotation and 3 years of replanting banana, however, soil quality deteriorates
severely. Comparing with the GZ2, the activities of Inv, Ure, PPO and Cel were significantly decreased in XJ3, the contents of
NO,—N, S, Zn and B decreased by 45.18%, 38.97%, 19.05% and 72.09%, respectively. Except for Cel activity, AA content
and Ca/Mg, other indicators were lower or close to those of CK. [ Conclusion ] Sugarcane rotation of sugarcane in continuous
cropping banana in fields can increase soil enzyme activity and nutrient contents and improve soil physical and chemical
properties. Therefore, banana continuous cropping obstacles can be alleviated. The soil physical and chemical properties can be
effectively improved after continuous cropping of sugarcane for 2 years. After sugarcane rotation for 2 years, then it is advisable
to plant bananas for 3 years.
Key words: banana; sugarcane; continuous cropping obstacles; rotation; nutrient content; soil enzyme activity;
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Fig. 1 Changes of soil factors after sugarcane rotation in banana field for different years
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Table1 Changes of soil enzyme activity and phenolic acid content after banana—sugarcane rotation for different years

g AL EUR RN JUkRt Z A B P YR iR
Treatment Invertase Catalase Urease Polyphenol oxidase  Alkaline phosphatase Cellulase Phenolic acid
(mL/g) (mL/g) (mg/100g+ 3h) (mg/100g) (/e h) (mg/100m1) (1 mol/g)
CK 89.61 + 3.36¢ 3.93 +0.02ab 85.68 +3.35¢ 33.63 + 1.08b 0.91 +0.08b 0.17 £0.02¢ 2.95+0.02a
GZ1 85.05 + 9c 431 +0.14a 80.74 £9.02¢ 19.63 + 1.55¢ 1.96 + 0.05a 1.43 +0.12ab 2.29+0.01¢
GZ2 132.67 +2.73b 3.54 £0.05b 129.13+2.7b 4794 +1.0la 0.58 + 0.06b 2.15+0.3a 2.81 +0.08a
GZ3 196.19 + 10.51a 3.86 £ 0.12ab 192.32 + 10.6a 48.58 £2.16a 0.99 +0.14b 1.32£0.07b 2.49 +0.01b

TE: RSB S /NG ST R B R 2853 3 .

Note: Different lowercase letters in the same column represent significant differences.
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Table 2 Changes of soil enzymes and phenolic acids after two years of sugarcane rotation in

banana fields and of bananas replanting for different years

s AL FUE R el o ity Z ATl M WL T YL iz
et Invertase Catalase Urease Polyphenol oxidase  Alkaline phosphatase Cellulase Phenolic acid
(mL/g) (mL/g) (mg/100g " 3h) (mg/100g) (hgl/gh) (mg/100mL) (e mol/g)
672 132.67 £2.73a 354+ 0.05a 129.13 £2.7a 47.94 £ 1.01la 0.58 + 0.06b 2.15+03a 2.81+0.08b
XJ1 137.65 +5.18a 3.76 + 0.04a 133.89 + 5.22a 32.38 + 1.46h 0.83 +0.09ah 1.29 +0.11he 2.69 +0.02b
XJ2 111.5+2.82h 374+0.11a 107.76 = 2.81h 23.05 +2.29¢ 0.89 + 0.22ah 1.38 +0.02h 2.7 +0.05h
XJ3 78.17 + 1.14c 3.61£0.01a 74.56 + 1.15¢ 19.54 + 0.42¢ 0.5 +0.03h 0.67 +0.29¢ 3.43 +0.06a

T [FSEHR G /NGRS AR R H R 22 5 3

Note: Different lowercase letters in the same column represent significant differences.
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Table 3 Correlation between soil indicators and incidence during banana — sugarcane rotation

®3 BE - HERMEISERRAFRREEXE

jf:i CAT Ure PPO ALP Cel PHA pH AA oM NH,~N NO,—-N

Inv -0.23 1.00**  0.77*  -0.18 0.43 -0.41 -0.89%*  0.76%*  -0.50 -0.44 0.86%*

CAT -0.24 -0.45 0.96%*  -0.34 -0.63 0.42 0.02 -0.20 -0.28 -0.44

Ure 0.77%  -0.19 0.43 -0.41 -0.90%*  0.76%  -0.49 -0.44 0.86%*

PPO -0.41 0.51 -0.16 -0.80* 0.48 -0.67 -0.55 0.84%%

ALP -0.08 -0.75% 0.35 0.22 -0.29 -0.36 -0.40

Cel -0.40 -0.54 0.78%  -0.54 -0.42 0.46

PHA 0.20 -0.74* 0.73* 0.77+  -0.11

pH -0.68 0.42 0.25 -0.99%:

AA -0.59 -0.53 0.57

oM 0.96%*  -0.41

fabR :

Index N p K Ca Mg Ca/Mg S Fe Cu Mn Zn B DI

Inv 0.49 0.75% 0.60 -0.06 -0.53 0.92%%  0.90%* -0.21 -0.27 -0.41 -0.22 0.94%%  -0.67

CAT -0.59 0.13 -0.61 0.73% 0.81*%  -0.41 -0.03 0.12 0.63 0.70 0.72%  -0.30 0.30

Ure 0.49 0.75% 0.61 -0.07 -0.54 0.93%%  0.89%* -0.21 -0.28 -0.42 -0.23 0.94%%  -0.68

PPO 0.40 0.56 0.76*  -0.16 -0.49 0.63 0.78*  -0.09 -0.06 -0.23 -0.23 0.86%*  -0.64

ALP -0.60 0.14 -0.53 0.84%%  0.87%% -0.41 0.02 -0.05 0.64 0.79* 0.85%%  -0.25 0.08

Cel 0.14 0.21 0.52 0.19 -0.04 0.25 0.43 -0.55 -0.01 0.13 0.27 0.47 —0.89%*

PHA 0.41 -0.38 0.18 -0.67 -0.46 -0.10 -0.47 0.46 -0.32 -0.49 -0.62 -0.30 0.39

pH -0.73*  -0.68 -0.75% 0.23 0.59 -0.86%*  —-0.83* 0.00 0.13 0.38 0.22 -0.97%%  0.77*

AA 0.17 0.58 0.40 0.36 -0.04 0.57 0.73*  -0.50 -0.02 0.05 0.31 0.69 -0.86%*

oM 0.26 -0.34 -0.16 -0.33 -0.16 -0.14 -0.57 0.36 -0.35 -0.39 -0.35 -0.53 0.47

fiibw

Index NO,—N N P K Ca Mg Ca/Mg S Fe Cu Mn Zn B DI
NH,~N -0.22 0.46 -0.24 0.02 -0.36 -0.20 -0.08 -0.46 0.51 -0.21 -0.34 -0.30 -0.38 0.31
NO,-N 0.76* 0.70 0.79%  -0.26 -0.61 0.84%*%  0.83* 0.13 -0.07 -0.37 -0.26 0.97+* -0.71*
N 0.48 0.73%  -0.47 -0.69 0.71* 0.45 0.46 -0.20 -0.56 -0.43 0.63 -0.44
p 0.64 0.38 -0.09 0.69 0.94%%  0.28 0.23 0.00 0.20 0.79*  -0.61
K -0.10 -0.48 0.65 0.70 0.18 -0.08 -0.29 -0.18 0.74%  -0.76*
Ca 0.85%*  -0.29 0.25 -0.06 0.62 0.79% 0.91%%  -0.10 -0.25
Mg -0.73*  -0.23 0.03 0.74%* 0.95%%  091** -0.52 0.15
Ca/Mg 0.77¢  -0.04 -0.46 -0.67 -0.46 0.87*%  -0.56
S 0.04 0.12 -0.07 0.10 0.93%%  -0.74*
Fe 0.48 0.09 0.02 0.01 0.26
Cu 0.88*%  0.81*  -0.07 -0.05
Mn 0.94%% 031 -0.03
Zn -0.17 -0.24
B —0.74%

TE: * FoRBERNE, o RoREFWEHE.
Note: * represents significant difference, ** represents extremely significant difference.

PR A 3 M G (r=-0.89, P=0.003) , 3 it

5 4+ 5 AA & & 2 W E AR (1=-0.86,
P=0.006 ) , 544 pH {H2 B EFEAK (r=0.77,
P=0.027 ), 5 +HEFE5H NO,—N A3 A 508
RO i B RO DG (R oG R ORD 3 4y
Wl ke r==0.71, P=0.049; r=-0.76, P=0.030;
r=—0.74, P=0.034; r=—-0.74, P=0.038) .
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