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Effect of film mulching and nitrogen fertilizer on CH, absorption of

rainfed spring maize farmland

LI Xiao-sha"?, YUE Shan-chao®, LI Shi—qing1 2 LIU Jian-can'*?
(1. College of Resources and Environment , Northwest A&F University , Yangling 712100, Shannuxi ;
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateaw, Northwest A&F University , Yangling 712100, Shannxi)

Abstract: Understanding the response of CHy absorption to film mulching and nitrogen fertilizer is of value for im-
proving management practices. We monitored the CH4 absorption from plastic film — mulched and no-mulched maize fields
that received different N application rates (0, 100, 250 kg*hm~? and 400 kg*hm~?) using the static chamber tech-
nique. In addition, the impact factors (soil inorganic nitrogen, soil temperature and moisture, etc.) were estimated.
The results showed that the rain-fed maize fields acted as a sink for CHy, and 48% ~ 60% of the annual uptake was dur-
ing the fallow period. The annual CH, uptake rate was 0.99, 1.38, 1.3, 1.37, 1.43, 1.77, 1.68, 1.56 CH; - C kg
~hm~2 for FMO, FM100, FM250, FM400, BPO, BP100, BP250 and BP400 treatment in 2014—2015, respectively .
Both film mulching and N fertilizer did not increase the CH, uptake. The soil CH, uptake was positively correlated with 0
cm and 10 em soil temperature, but negatively correlated with soil WFPS and soil NH,* — N concentration. The CHy up-
take was negatively correlated with soil NO3~ — N concentration under no-mulched treatments.

Keywords: film mulching; nitrogen fertilizer; CH,; rained; spring maize farmland
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i 5RAS A CHy B HERCE 5 ZUIE 12 3
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Table 1 Accumulation of CH4 uptake from spring maize farmland under different treatments

e 2014—2015 2015
Treatments K7 Growing period KIHZE Fallow period 424 Whole year H: 4% Growing period
FMO 0.54:0.03 a 0.4720.07 a 0.99:0.08 a 0.48+0.02 a
FM100 0.67+0.04 ab 0.8:£0.05 be 1.38£0.01 be 0.58+0.18 ab
FM250 0.62+0.08 ab 0.7£0.1 ab 1.3£0.15 ab 0.6+0.14 ab
FM400 0.66+0.02 ab 0.7120.06 ab 1.37£0.07 ab 0.58+0.05 ab
BPO 0.62+0.08 ab 0.78£0.19 be 1.43£0.26 be 0.790.06 be
BP100 0.79+0.04 b 1.01£0.15 ¢ 1.77£0.18 ¢ 0.87£0.17 ¢
BP250 0.68+0.19 ab 1.01£0.22 ¢ 1.68£0.39 be 0.780.17 be
BP400 0.7£0.09 b 0.81£0.15 be 1.56£0.24 be 0.8420.1¢

E P I + SD; RIFUAR R P33R 22 73k K (P < 0.05)

Note: average + standard deviation; different letters in the same column indicate a significant difference( P <0.05) .

2.3 WHRBHEENKKHE CH, RIH M E E 5347

2.3.1 EREEEXRE CHy Bokag#a WA 3,
Pl 4 AT, A5 FOKZE B IR AL T R KT, AR PR 35
IR, AR AT, MR T XS 0,10 em AT
HARGRACR , A5 W5 0, B S5 A B IR AL L2 6]
19 IR 022 57, 3 n] B T T K e S X KB
NSRS O JES , (AT 33t 30 K 22 S AN R i Ak
A CH, WSO R 5 b g A S A B, o

CH, WL WSGH 2 5 139 0,10 em T8 52 0% 8 35 1EAH 6
(F%2), BEME AN P S 3 0,10 em REE A
K ZFST IR 0.307.0.242 F1 0.414.0.351, 3% 55
A US T AN e FT CH, HEC G 5 - e R
ELEARSEEA 35 B B 90 45 R A — 2, K SR 484
MR FEZE CH, Holoi 548 H 10 em Ml 2
AR S AHFST A 45 AL

R2 CH RYERSZERRMEXM
Table 2 Correlation of CH, uptake rates and factors

JLEL] I Temperature WEpS O N NI - N
Treatments 0 cm 10 em ) ’

FM 0.307" " 0.242" " -0.458"" -0.091 -0.381""

BP 0.414" " 0.351" " -0.519"" -0.273"" -0.326""
FMO 0.330" " 0.181" -0.285" 0.130 0.080
FM100 0.278" " 0.285" " -0.562" " 0.162 0.309"
FM250 0.359" " 0.345" " -0.463" " 0.077 0.268"
FM400 0.400" " 0.330" " -0.543"" 0.076 0.307"
BPO 0.400" * 0.344" " -0.469" " 0.056 0.169
BP100 0.394" " 0.321"" -0.55" " 0.055 0.300"
BP250 0.423" " 0.405" " -0.594"" 0.185 0.311"
BP400 0.483" " 0.405" " -0.490" " 0.359" 0.360"

T * FRTE 0.05 7KFE N B, * * FIRTE 0.01 P T RFAHC ; WFPS— L3S B &K it

Note: the expression of * is significantly correlated at 0.05 level; the expression of * * is significantly correlated at 0.01 level. WFPS—water-filled pore

space.
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