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Effects of Plastic Film Mulching and Nltrogen Fertlllzer Appllcatlon on CH

Emlssmns frem a Vegetable Field . fa ¥ .\ Vo
NI Xue ]IANG Chang sheng' , CHEN/ Shl _]}Z‘l EI Xlao —xi', SHI Xiéf);jhnm , HAO JQ"ing-jul :

(1.Key Laboratqry b co-environments=in Phirbe Gorges Reservoir Region of Ministry of Edp(ation College of' Resources and

A

Chlna 2. National Purple Soﬂ Fertility and Fertilizer Efflclency Monltqung

Environment, Southwest University, Chongqlng 400716 )

Base, Chongqing 400716, China) Yy )

Abst!'act /To 1nvest1gate the-effects of plastic film mulchlng and” nltljogen fertilizer application on CH, emissions from a vegetable field,
static opaque and“gas (chromatography methodsfwere apphe(-f and in situ field observations of a chili-radish rotation system, from May
2014 to APrll 2016, =were carried out in the Key Field Station for Monitoring of Eco-Environment of Purple Soil of the Ministry of
Agricultire of China in the farm of Southwest University in Chongqing. Eight treatments were set up in the field experiment; control
routine (no N application and no plastic film mulching) (NNO), control mulching (FNO), low N routine (NN1), low N mulching
(FNI), conventional N routine (NN2) , conventional N mulching (FN2) , high N routine (NN3) , and high N mulching (FN3). The
characteristics and influencing factors of CH, emissions and the changes of soil carbon and nitrogen composition from all treatments were
studied. The results showed that there was no significant difference in the CH, emissions from the vegetable fields between the mulching
methods. From May 2014 to April 2016, the annual average cumulative absorption of CH, in nitrogen-free, low-nitrogen, medium-
nitrogen, and high-nitrogen vegetable fields under film-mulching cultivation was 28.96, 51.90, 43.43, and 34.41 mg-m~*,
respectively. The average annual cumulative uptake of CH, under conventional planting was 40.76, 63.56, 62.77, and 21.92
mg-m >, respectively. Different nitrogen application gradients had no significant effect on CH, emissions from vegetable fields. There
was a significant positive correlation between CH, uptake and soil temperature, and a significant negative correlation between CH, and
soil water content. Plastic film coverage accelerated the mineralization of soil carbon in the pepper season, but there was no significant
effect in the radish season.

Key words: CH, emission; plastic film mulching; nitrogen application; soil carbon; vegetable field
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Fig. 1 Time series of crop growth and farming processing
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it CH, B [ﬁ%g%jﬁagﬂjﬂﬁﬂ“/]\?% 2015-05 ~2016-04 B F ML b F= 45 4b 5

M, bR A A M3 CH, 2Ry CH, RBRNORCE 2 3 AL ADIRE, Bz
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B JC R e CH, 5 P00 55 ke, Ho At A4 5%
MR SR S BN W . B X ¢ A B0 45 3R Won , 7R
ASVEIN ], CH, R ES RS N

ERFHMZE(P<0.05), NHWE, & NELL
KeFRFE, CH, BFHE w5 E A i
B2ES(P>0.05).

®3 ESHAVBEBEMENFET CH, WRBHKE /mg-m?

Table 3 Cumulative CH, emissions of different N application levels under mulching and no mulching treatments/mg+m

-2

B (41 W 2 T R WA
R bl HHL piz] WL T R Pzl

HMZE -29.49Aa -13.14Aa -31.63Aa -12.08Aa -35.06Aa -13.05Aa -7.21Aa  -7.13Aa

2014-05 ~2015-04 B NZE -43.18Ba  -27.83Ba  -48.59Ba  -49.72Ba  -52.54Ba -45.20Ba -7.70Ba  -27.49Ba
Mt -72.67a  -40.97a  -80.22a -61.80a -87.60a -58.25a —14.91a -34.62a

P 1.04Aa 6.73Aa  —19.63Aa -13.65Aa -13.53Aa -13.61Aa -1.18Aa -10.43Aa

2015-05 ~2016-04 PN = -9.89Ba -23.67Ba -27.26Ba -28.35Ba -24.40Ba -15.00Ba -27.74Ba  -23.76Ba
Mt -8.85a -16.94a  -46.89a  -42.00a -37.93a  -28.6la -28.92a -34.19a

1) R KRG FREREF AT A A BB N3 CH, BB /NS TR 8 b3 AN AR RS b4 it 28 4 MR I

S CH, SRBUHRCR: 22 5

2.3 AR SH CH, HE
4 A 2 B R ML 5 AR IR 2 3
CH, A P-HSHERCE B L2 2. WA ol DU Y, o
FIkO7 2R MR, TR CH, MR T
AL R RN, I LU B AL i LAY CHL,

BRI NT N RS Y N A

FILA) CH, HEACIE AR /5 G148 wm{mﬁAﬁl
eV s e EHUINEG S Che =k N
HABTRAR ST, R A mmmhwmi
Iﬂ%@h%ﬂ? >0.05).

24 %Vﬂﬂﬂﬁ%ﬂﬂimm%xﬁ m~"“

?FIJFFJ SPSS HEATALEH T 07 2240 7, 45
TESZ: | R U A CH,, I8 TE i 5 5

e (P >0.05), HAZHEAEHXF CH, ﬂFﬁﬂl&%,E%w
(P >0.05),, 2 bZEFIBZERE - ﬁ
2.5 FHEPETR CH, R /S 2
%4ﬁﬁAuw%E%%ﬁ%ﬂﬁﬁTTH@
SEHb CH ﬂkﬁiﬁi 5% EHN T anrson *ﬁﬂé
r%ﬁ %%% Tl AT R AL
TR 1Y CH, Aot 55 em Hﬁﬁ%&%ﬁ%ﬂi
W2 (P £0.05) SR IHSE o ) G, ﬁﬁ)ﬁza
55 om MR M IR B0 BB M L R B K
SRI7 I, SOHR 2 T IR R CH, ﬁkﬁﬁzi‘iiﬁ% &
KRS R (P <0.05), B A
CH, HEMCR 5 3 5 K R A B 3 A G (P <
0.01).

F4 WEEFES51EECH, HMESHEXXRY

Table 4  Relationship between environmental factors and soil CH, emission flux

WL bt

W] (4E-H ) SRR L35 A " : . A — A
G L e

5 cm HBIR 0.200 0.320* 0.001 0.115 0.268 0.272 0.052  0.054

PGS HbZ2 R 0.292 0.257 0. 089 0.119 0.274 0.207 -0.062  0.030

2014-05 ~ FIKR 0.046 —0.220 -0.167 -0.040 -0.093 -0.351* =-0.137 -0.112
2016-04 5 cm Hii 0. 062 0.219 -0.062  -0.069 0.012 -0.179 -0.036 -0.072
NS eI 0. 098 0.202 -0.076  -0.110 -0.039 -0.192 -0.055 -0.086

Tk -0.043  -0.127 0.077 0.030  -0.085 -0.105 -0.368* 0.223

1) # FIRFE P <0. 05 /KF-(OBUI) BEFDC, * * FRIRTE P <0.01 AKX 2 HH

2.6 MbRTE TE T ERR R AR WK TR (55 —4F B 2= . TOC 70. 37 mg-L™"

M3 ATLAE Y, ARSI B ], 9 o o A
J7320F 3% TOC (AT HLfk ) F1 DOC (T3 #:A AL
) 1) B AR AL S LB AH L, RS — A R,
RS H A BT — 1 B I A v e e v T
Seb, B RN TR AR EOXT o AR A
T, PAEHHNZE + 4 TOC A1 DOC A& R
HEMBERTEB(P <0.05), SFHEBEH N

>30.95 mg-L™', DOC 166.75 mg-kg™' > 74.46
M AR B ZE . TOC 42.00 mg-L7' >
27.84 mg-L™', DOC 69.19 mg-kg™' > 46.46
mg-kg™') ; PI4EE NZE L TOC A DOC 73y
R EGEEERA NS 25, FIERINE
FCH 2 TR (35 —4F % b 2. TOC 37.97 mg-L™'
>36.79 mg-L™", DOC 95.69 mg-kg™' > 90.90

mg - kg
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quhw*iybéTm&u7%Ll>
32.50 mg-L~', DOC 55.32 mg-kg™' > 50.26
mg-kg ™).

AN R T + 48 MBC & B AR5 — 4R 1)
PSP Z 3 5 KRR 8, JF RN — B
e RS AR RS RO R0 L TR R B
Boxd ¢ Ko Bon, RAES —FE bEF 1%
MBC &2 H A E KR E R TH (P <0.05),
FCE IR 2 X e IR Sy 7 TR R R VA R 25 S
MAEIE KT FORE, +4 MBC & R7E5E —4F
PR RIS N 2238 5 0 B MR T8 R (BRI
296.48 mg-kg™' > 279.85 mg-kg™', B P F.
276.99 mg-kg ™' >219.93 mg-kg™ '), TEH AEB
PR D 23 0] 52 B0 Sy o B0 R T B (Bl
217.29 mg-kg™' > 208.94 mg-kg™', B M FE,
292.56 mg-kg ™' >283.96 mg-kg™'). HiML AW,
TR H I AL T L4 MBC % B2 LI T A W)
R -
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Fig. 3 Changes in soil carbon under mulching and no

mulching treatments in each growing season
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