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Abstract: To investigate the feasibility of utilizing banana stem as a resource to improve quality of double—season rice soil, we selected a
wide cultivation area in the Pearl River Delta region as research object. Laboratory culture experiments were conducted to identify changes
in soil aggregate stability and organic carbon content after adding 0.5%, 1.0%, and 2.0% banana stem and/or its biochar, and to elucidate
the comprehensive effects of adding different proportions of banana straw and its biochar on soil aggregate stability, carbon pool
composition, and carbon pool management. Addition of banana stem increased the soil’ s >0.25 mm water—stable aggregate content, and
aggregate stability index (ASI), and decreased the percentage of aggregate destruction (PAD) and unstable aggregate index (Eir). Banana
stem biochar addition decreased >0.25 mm water—stable aggregates and ASI, and increased PAD and Eir. Addition of banana stem and its
biochar increased soil total organic carbon (TOC) and active organic carbon (EOC) content, and decreased the soil carbon oxidation
coefficient (Kos ). Banana stem most potently increased EOC, and banana stem biochar most potently increased TOC. Soil treatment with
banana stem and its biochar improved the soil carbon pool management index (CPMI) by increasing the carbon pool activity index (CPAI)
and carbon pool index(CPI), respectively. Correlation analysis showed that soil aggregate stability was more dependent on the proportion in

soil of EOC than TOC. Overall, banana stem addition was more beneficial to soil structure and accumulation of soil EOC, and 2.0% banana

stem addition exerted the best effect on soil fertility.

Keywords : banana stem; biochar; soil aggregate stability; carbon pool management; double cropping paddy soil; Pearl River Delta
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Table 1 Basic properties of organic materials in the experiment

ALY R - EERiIR T3 R B B
Organic material type P Organic C/(g-kg™) Total N/(g-kg™) Total P/(g-kg™) Total K/(g-kg™)
FHEFF BS 4.26+0.01 479.88+3.36 15.28+0.66 2.77+0.07 62.72+3.12
TR 9 0 BSB 10.37+0.01 573.79+11.37 10.80+0.31 3.01+0.04 57.64+2.11
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Table 2 Two—way ANOVA on the effects of banana stem and its biochar on organic carbon fractions and carbon pool management

(5ES SR TR ALK AR EYE BREESE AL . TRPEIGRERE  BRIRAT RIS
Factor TOC EOC EOCTOC FH Kos cpr PRIREECPA Ty opyy ¥ecpmi
T 153.820%%* 22.973%%* 138.6247%%* 170.644%%* 159.014%%* 167.684%%* 168.564%%* 430.153%*
R 63.552%%* 17.651%%* 0.624 0.260 64.858%%* 2.726 2.774 71.906%*
TXR 27.509%%* 0.645 4.384% 4.870%* 27.821%%* 6.070% 6.223% 20.358%#%*
W T A BRI s RSN . #P<0.05;%%P<0.01, N,
Note: T, organic material type ; R, application ratio. *P<0.05;**P<0.01. The same below.
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difference between BSB and CK treatments. The same below
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Figure 1 Change of organic carbon fractions under banana stem and its biochar application treatments
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Table 3 Soil carbon pool management index under banana stem and its biochar application treatments

Qb P Treatment TSN L] Ratio/% CPI CPA CPAI CPMI
CK 1.00£0(b,d) 0.3420.01(c,b) 1.00+0(c,b) 100.00+0(d, d)
BS 0.5 1.09+0.06Bb 0.73+0.05Ab 2.12+0.13Ab 230.79+12.39Ac¢
1.0 1.20+0.02Ba 0.94+0.10Aa 2.74+0.29Aa 329.85+5.09Ab
2.0 1.27+0.04Ba 0.99+0.03Aa 2.87+0.09Aa 364.78+10.67Aa
BSB 0.5 1.31+0.02Ac¢ 0.41+0.03Ba 1.20+0.07Ba 157.05+2.37Bc
1.0 1.48+0.04Ab 0.40+0.01Bab 1.15+0.04Ba 170.42+4.69Bb
2.0 2.06+0.06Aa 0.34+0.01Bb 1.00+0.02Bb 206.37+5.96Ba

T : CKARBEAE 5 P EE — /NG TR 30K BS AP CK AR A 28 Sk LA, 25 — A7 BE37K BSB AR TS CK AR BRAY 28 5k FU A

Note: The first lowercase letter in parentheses indicates the difference between BS and CK treatment, the second lowercase letter indicates the

difference between BSB and CK treatment.

R4 BERAREEYRMN TBEXARGRARGCRESHNRNEZRTEZSH

Table 4 Two—way ANOVA on the effects of banana stem and its biochar on soil macroaggregate and soil aggregate stability

K% Factor TIREVER B RAA DR s IKFEHERRAE WRyos  Z5MBEIREPAD  AREMRAREE, BRI E RS
T 2.649 83.994: 77.519%% 84.7466++ 23.751%%
R 2.691 2.122 2,011 2.297 1.245
T%R 27.812% 6.676* 6.067+ 6.161% 6.587*

WWW.QEs.0r9.CN
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Figure 2 Change 0of>0.25 mm macroaggregate under banana stem and its biochar application treatments
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of soil aggregate stability, soil fraction and soil carbon pool

management index
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Table 6 Comprehensive scores of soil aggregate stability, soil organic carbon fraction and carbon pool management index under banana

stem and its biochar application treatments
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