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Abstract In order teflevaluate the effect of different treaffhents on yield and greenhouse gas emissions during the summer maize growing
season, /a ‘two- -year film mulching experiment was conducted in 2014 and 2015. In this experiment, the two main experimental factors
were rainfed treatment (R) and irrigated treatment (1), and the secondary experimental factors included control treatment ( CK) , half
film mulching treatment (HM) , and full film mulching treatment (FM). The emissions of soil greenhouse gases (CO,, CH,, and
N,O) were monitored using a static opaque chamber and chromatography method. Moreover, the greenhouse gas emissions intensity
(GHGI) was used to evaluate the effect of carbon sequestration in different treatments. The results of this study showed that the yields
of the RHM and RFM treatments did not differ significantly in 2014, but increased by 19.6% and 26.8% , respectively, in 2015
compared with that of RCK. The yield of IHM was not improved, and that of IFM significantly increased by 14. 1% and 55.8% in
2014 and 2015, respectively, compared with that of ICK. The irrigated treatments only promoted CO, emissions in 2015 (P <0.01),
and all film mulching treatments (regardless of HM and FM treatments) had no effect on CO, emissions under rainfed and irrigated
conditions (P >0.05). Irrigated treatments had no effect on the absorption of CH, (P >0.05), whereas the film mulching treatments
had an inhibitory effect. Compared with values of RCK, the amount of seasonal N, O emissions for ICK showed a significant difference
in 2015 with a decrease of 22. 3% . Compared with values of RCK, the amounts of N, O emissions for RHM and RFM had no significant
differences in 2014, but significantly decreased by 50. 7% and 51.4% in 2015, respectively. Compared with ICK, THM and IFM
significantly decreased the amounts of N,O emissions by 47.5% and 54.2% in 2014, and by 9.6% and 52.2% in 2015,
respectively. The GHGIs of RHM and RFM were significantly reduced by 60. 1% and 61.7% in 2015, respectively, compared with
values of RCK, and the GHGIs of IHM and IFM were significantly reduced by 39. 7% and 53.2% in 2014, and reduced by 22.2%
and 67. 5% in 2015, respectively, compared with that of ICK. This means that the effect of FM on reducing GHGI was better than that
of HM. It was also found that the significantly reduced GHGI in irrigated treatments may be attributed to the increased yields.
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Therefore, FM under irrigation conditions was recommended for summer maize for stabilizing the yield and reducing the GHGI.

Key words: film mulching patterns; irrigation; summer maize; yield; greenhouse gas; greenhouse gas emissions intensity
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RCK RHM RFM
T H
CO, CH, N, O Co, CH, N, O Co, CH, N, O
FHEEKE -0.481 0.385 -0.158 -0.369 0.379 0.278 -0.317 -0.211 0. 449
+ e 0.536"  -0.258 0.075 0. 746 ™ 0. 026 0.251 0. 660 ** -0.623" 0. 400
ICK IHM IFM
T H
CO, CH, N, O Co, CH, N, O Co, CH, N, O
FHEEKE -0.329 -0.201 -0.273 -0.129 -0.329 -0.476 -0.360 -0.048 0.363
- SR B 0.499*  -0.435 -0.118 0.513*  -0.120 -0.007 0.845™  -0.059 0. 100

1) * FRIE P <0.05 7K AL,

* % FoRTE P <0.01 /K- 53540 56
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F2 EBMBERARNMSE, BESEHR., SEEEEAMBHREN="RETENH(PE)"
Table 2 Two-way ANOVA of irrigation and film mulching patterns on yield, GHGs emission, GWP, and GHGI (P value)
AN [ZES P CO, CH, N,0 GWP GHGI
HEW <0.001 ** 0. 153 0.214 0.279 0.174 0. 006 **
2014 BTy = 0.110 0.278 0. 005 ** 0.012" 0.170 0. 140
TRy 2 i ik 0.116 0. 064 0. 434 0.128 0. 055 0.023"
T 0. 002 ** 0. 006 ** 0.328 0.366 0.322 0. 062
2015 BN T5 <0.001 ** 0. 541 0.094 <0.001 ™ <0.001 ™ <0.001 ™
TERE Ty 2 0.023" 0. 380 0. 348 0. 006 ** 0.028 * 0.021"
1) # FIRTE P <0.05 KTV WEML; * = RIRTE P <0.01 AT RFHK
ERW (P >0.05), HE¥EMMERMZTERXY  JFHESKREEL

CO, HEAE A% (P >0.05).

+3E CH, HEjGE & (LA CH,-C 1) 78 - 0.21 ~
0.35 mg-(m’+h) "EENBESIE 3(b) ], BA
G 2T AR AL R, 45 A B i Y R LA O
5, Bl CH, RIC[ K 4(b)]. MEERETHN,
ICK 5 RCK ) CH, Wt A W25 (P >
0.05), BPVEBEXT CH, AW A ik 35 T 77
A N CH, MR RS A FEAL, B AR .
5 ICK e, THM 1 IFM 7E 2014 45-CH, Weile B 5
YA T 779% R T7. 2% (P <0.05)4 2015

A T/7.9% (P >0.05) Hl 75. 2% ¢ B<

0.05) ,EL MR IFM 2% 53K 5. UM 5
B B — B (% 2) | 2014 SR R 6H,
YA B E 5 (P <0. 01) , 7 2015 R4 A
GLE(PR0.05). | '

BB TN, O HE MR

T CE A [ 3 (¢) . 2014 AF A0 5 45 b 3
o AN, ORI (AN, O-N 1), WTiES +
e KRR A R A C. 2015 4F 80K 5
ARBE R AT, LIS BB R HE e, HEBCGH /)N
WY H RCK > ICK > IHM > RHM > RFM > IFM. M
WERT %0, 7 RECRE D/ it AR L HEN, O A Bk, 4
IR T EDS. AT MH SRR E
[l 4(c) ], ICK 5 RCK 7£ 2014 4EN, OHEHUS 1%
B REHES, 2015 4 ICK M b RCK HEMCE B 3%
Wb T 22.3% (P <0.05). B34, RHM FI
RFM #H Lt RCK 7E 2014 4EN, OHERCS it 4 58> 1
10.2% F119.5% (P >0.05), 2015 4E43 Bl > T
50.7% F151.4% (P <0.05). #EME&MT, THM FI
IFM AL ICK 7E 2014 4573 51 3 2 FEAK T 47. 5%
54.2% , 2015 4F 43 BIFEAR T 52.2% (P <0.05) Fl
9.6% (P >0.05). XFHPIZEF KA B 1 HIEN, O
USRI 2014 AREARAL T 2015 4F, X 5 AL

2.3 =i, GWP 1 GHGI

5 RCK #H L, 1CK PI 2% K™= 8 43 B3 1
13.6% f19.8% (P <0.05, % 3). RHM H RFM #H
It RCK, 2014 47 & A 38 s A ez, 2015
GBI T 19.6% (P >0.05) Fl 26.8%.(P <
0.05). THM ALt ICK 7E 2014 4F fil.2015 4Rt 14
H AR 3 (P1<0,05). T M LE 16K 1
2014 45 2015 4F 7 BLE F N, Sy T
14. 1% 1 55. 8% (P.40.105) . 454 WH T %00
S5 (F 2) | WA I R T B SRR TE A (P
<0.01). 12014 4l T TR0, LHE KA
A, i A I SR R R A (P >
0.05). 20158F 1RSSR 1Hoc i, I B4
T AP <0.01) , HA BERE 08 = I K T

3 AT, EWZEERERN, ICK Y5
RCK 7£ 2014 4 GWP & A7 1.3 22 5, 2015 4F ICK
F RCK & FEAK T 26.1% (P <0.05). HXUHE
T2EAHIATAL (2 2), HEMEXT GWP %A i & R
(P>0.05). MIFRAMT, X 2014 4 GWP %
HRZEHW (P >0.05), 2015 4 RHM F1 RFM #H Lt
RCK 1) GWP 43513 /b> T 51. 5% % F1 58. 8% (P <
0.05). VEMAMT, BEK GWP ¥ HXTIR/N, H
IFM A#c/ME. ICK 5 RCK fE 2014 4 GHGI %A
WX, 2015 4 ICK b RCK B EFEMKT 32. 0%
(P<0.05). MIURZE Iy 250 di RATHI (£ 2)
X GWP WA B E R (P >0.05), HEW L
R ™ NI S 3 (N GHGL. RFM Al RHM
5 RCK #H ., GHGI 1£ 2014 4F1% A B E X5, 2015
AR DD T 60. 1% 1 61.7% . TFM A1 THM
AL ICK 7E 2014 4F GHGI 23 B B AR T 53.2% A0
39.7% (P <0.05), 2015 4E43 BIFEAR T 67.5% (P
<0.05) F122.2% (P >0.05). Kitt, Hbfa % B
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Fig. 3 Dynamics of CO,, CH, and N, O fluxes from the field during the summer

maize growing seasons of 2014 and 2015 under different treatments
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Fig. 4 Cumulative emissions of CO,, CH,, and N, O from the field during the summer maize

growing seasons of 2014 and 2015 under different treatments
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ORI Z /DX EY Y B AR RARBUAR R 2, 5
BHRE R IR AR, 2014 4 R K
B, )5 — BN A N R D TSR OB S
FKEME R, RACERT MR, XAk

2014 477 Bk B4 B = I AL T 2015 AFEF% i
IR AT, ERARKAE AR DL R ¥, 7= i
. BRI, MR S R A, A S R
FHKA S, TR A R 22 5
3.2 bR 6 R X IR 2 A AHE ) R )
IR RN K 4 S R 3 O, HER A K
FEARAEYHE D MR (£ 1), K4b
A4 CO, HERC S 3R B EARSC, 5
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PR B T H 35 sl B, e 77
R MHEBON G, A XS CO, RIHEL
BEA W& RO, ] AR R 1% 16 R 5 ) BB F
VER AR 045 2R, — A, TE7K o 5 sk 1
&, FEBLE R KR B N2 e HEAR AR IR K R
A TR, T L R SR 0 (HUR: 13T

W SUEBE T AN SRR R RPE R R, MK Z
B, HEEFLBR SR K, T B DR A B S 2%
T - g L AR SR T, i T K
%, XF IR IR /N, R SR A 1
TR EARHE T A S AR AR, S
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F®3 AEALEX 2014 F£50 2015 FEERTE, SRR EBRBAMEEH MM
Table 3 Yield, GWP, and GHGI during the summer maize growing seasons of 2014 and 2015 under different treatments

Ay Qb Pt /t-hm 2 GWP/kg-hm 2 GHGI/kg-t~!
RCK 4.62 +0.33¢ 154.6 £20.3ab 33.4+3.4a
RHM 4.41 £0.35¢ 152.2 £40. 4ab 34.2 +7.0ac
2014 RFM 4.55 +0. 16¢ 175.4 +45. 6ac 38.4 +8.8a
ICK 5.25+0.33a 191.1 +25. 1a 36.3+2.7a
[HM 5.39 £0.20a 118.1 £26.8be 21.9 £4.4be
IFM 5.99+0.41b 99.2 £48.4b 17.0 £9.5b
RCK 4.77 £0. 34c¢ 581.0 +£5.0¢ 122.6 +8.6¢
RHM 5.71 £0.25ac 281.6 +99.8hd 48.9 £15.8hd
2015 RFM 6.05+0.6la 239.4 +50.4bd 46.9111.81).(_1_‘, -
ICK 5.24 +£0.7lac 429.3 £32. 1a 83.4. + 16T -
IHM 6.04 +0.44a 387.2 +119. 8ad! 64.9 +22:00d |
IFM 8.16+0.65b 219.7 £64.5b 27.1 1—‘9‘0,1)'.
1) U 5 R AP 22 52 5 45 (P <0.05) S . 'y -

MK A BB R G,

MR - E RN CH, U eI

SR B AL MM . YR B Y
Wi CH, B O,/ 3 a4 Al 0 1 Medb i il G,
e 3 RIR P CHL, A Bl TR A .
2014 4F LI 7 X Gl A B A 0 (P </

A

0.01) , [i2045 45 B4 B, 0l AR 201445

FREFARKNEL(8 H 29 Hlr) 455K REAT,
b S CH, BB B, TR (S CH, AN
O, (R4 e IR 0, DA 0 o 7 P 5 9 4 1 0
PERSL A BRI B AR T 3R 0, i
i, R R A BRI T CH, B4, T/
T CH, HmRIi".

N, O F bl A R B AL S I 2, %
HOK AR R0, ABFSCR , 4430 N, Ofts
T K A R AT B AG(F 1) , BRI
SRR R P HIN, OHE MO H TR, Wi £k
AR, SN, OH R WS BLE B AL, e
I KR R 8 R I, MR R R B
TR0, R T L e e S A A A AR L. 2014 4F
HEIELJ 1 38 KRB AEN, Ok e B e/, HL
4 KR 1T I B A B, T R A
SR T A T A RE B, 4 b A 28 R R
PRI, TN, O 7= AL BB, 45 A BN, O

| { 4

MRS WO HEAGHE 1 4 He BT HE R S Ll 64 % ~
91% , BRI G N7 N5 O o HE O (FL, N
{16 TN, OBl b Bt V3 Li %1% iy i[9
BRIE a5, Mol At 4 FH B R NS O
i K R, AT MR FE 2 By R P
B, ZHCFFE I, AT R
(IREIRBEAT TN, O 77 21020 Arrige 4517 7
5540 o $5 5 AU U SN - 9 BTN, O R0
VA ARE T N, O RO HE M, 7 MBS % I A it
W E AT AN, ORI R E AT L 15, He
T R I BB RS T KRN, ORI HE R s Howk,
TR TS AWK, A F TR N rng,
IR S e S B P B R, A i
N, Offfic ™. P, 7ER A
ST, 78 R HEN, OHER (KR AR ).
3.3 MBS S R X R 1 B
AHFSE R FHBAERGI BE (GHGL) £5 4 F M AR TR
b 5 U L. S5 SR, A — s B ik
SHEBAMTT, AR B E IR GWP A1 GHGI
FIFEF. A4k S0 f RS & B0, A -Th 48 1E 4 H
AL PR CH, FIN, ORI 255 GWP B 7 i ik 3 4
BT 22.0% , SABIFLE RARR , X AT RERE NS
ARV R R T80 M GWP B S
(32 2) , AAERETT R A, IR Al B 3 5 AR )
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