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Effects of longevity of controlled-release fertilizer on N,O emission
reduction in bare soil and banana-planted soil

LIU Fang, DU Yaqin, ZHANG Lidan, FAN Xiaolin
( College of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To study effects of longevity of controlled-release fertilizer (CRF) on mitigation of
N,O emission from bare soil and banana-planted soil, and to provide references for further research on
mitigation of N,O emission from the field. [ Method ] Using static chamber-GC technique, pot experiment
was conducted to study N,O fluxes and cumulative emission from bare soil and banana-planted soil
fertilized with CRF of 1, 3 and 5 months longevity ( marked as CRF 1Mon, CRF 3Mon and CRF 5Mon
respectively). [ Result] CRF longevity significantly affected the number of emission peaks, maximum
emission peak flux, cumulative emissions and global warming potential of N,O from bare soil and banana-
planted soil. There were 5, 3 and 3 N,0 emission peaks of CRF 1Mon, CRF 3Mon and CRF 5Mon from
bare soil in the middle and later stages. Maximum emission peak flux decreased in order of CRF 1Mon >
CRF 3Mon > CRF 5Mon. The cumulative emissions of CRF 3Mon and CRF 5Mon were significantly low-
er than that of CRF 1Mon. There were 1 and 3 N,O emission peaks of CRF 1Mon and CRF 3Mon from
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banana-planted soil only in the early stage. N,O cumulative emissions decreased in order of CRF 1Mon >

CRF 3Mon > CRF 5Mon. Prolonged CRF application was more effective on reducing N,O emission from

banana-planted soil than that from bare soil. The cumulative emission decreased by 24. 06% to 52. 81%
in bare soil, and decreased by 54.22% to 75. 34% in banana-planted soil. [ Conclusion]Prolonged CRF

application and crop planting can help effectively reduce soil N,O emission and the greenhouse effect.

Key words : controlled-release fertilizer; longevity; banana cultivation; N,O emission
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Fig.1 Nitrogen release characteristics of controlled-release

fertilizer under water condition
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Tab. 1

(4)

Effect of controlled-release fertilizer longevity on

banana nitrogen uptake and nitrogen use efficiency

b WRE / (g% AFEFHE /%
CRF 1Mon 1.43 £0.06 a 63.82 +£3.08 a
CRF 3Mon 1.37£0.12 a 60.76 £6.39 a
CRF 5Mon 1.24 +0.04 b 54.15+2.07 b
CF 1.42 £0.08 a 63.30+£3.92 a

DEATHIENH 3 RELNGTHME « 7442 F 7 K%
B AR —ANMEFEL, ATEAL BN EZFREFE
(Duncan’s i%,P>0.05),
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Tab. 2  Effect of controlled-release fertilizer longevity on

mean N,O flux mgem > h”!

b3 it RIS HE L PIE
CK 0.11£0.00c(b) 0.16 +0.02e(a) 0. 14d
CRF IMon 1.92 +0.07a(a) 1.18+0.03b(b) 1.55b
CRF 3Mon 1.28 +0.07b(a) 0.9320.03¢c(b) 1.1lc
CRF 5Mon  1.29 +0.02b(a) 0.7120.01d(b) 1.00c
CF 1.95+£0.06a(b) 2.37 +0.13a(a) 2.16a
- H{E 1.31(a) 1.07(b)

D AP BIEA 3 RELGFHME + A7 4% R 5 HEE,
RAF—AMRAFHHEATRRARALLEZFREH
(Duncan’s % ,P>0.05) ; BIAT 4B+ 5 N, LAEH — A48
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Fig.4 Changes of daily N, O flux in banana-planted soil
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Tab.3 Effects of controlled-release fertilizer longevity on cumulative emission, global warming potential, and emission coef-

ficient of N,O

e N0 ZBUHERRE /(mg - 2 71) BRI/ (g m™?) Hes R %

ity HIEEELE T Sl HEEELE T ity BEHELE THHE
CRF IMon  227.03%8.39a  77.77+1.93b  152.40b 2290.85+79.66a 857.42+18.28) 1574.14h 7.41£0.27a  2.40+0.06b  4.91b
CRF3Mon  146.58+9.04b  58.81+2.06c  102.70c 1527.41+85.78b 677.52+19.54c 1102.46c 4.78+0.29h 1.78+0.07¢  3.28c
CRF 5Mon  147.54+2.50b  41.88+0.42d  O4.7lc 1536.44+23.72b 516.86+4.01d 1026.65c 4.81+0.08h 1.23+0.01d  3.02c
CF 231.53+7.40a  169.86+9.72a 200.69a 2333.57+70.25a 1731.43+92.23a 2032.50a 7.56+0.24a 5.41+0.32a  6.49
(g 188.17(a) 87.08(b) 1922.06(a) 945.81(h) 6.14(a) 2.70(b)
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