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0 t/hm’; B20: 20 t/hm”; B40: 40 t/hm*) ¥ 13 A @B E ARG Foh, 2B HRKFRERBAF LT L, R
YA ERALIM T 2020 F M —F FHAEEN 10, 20, 30 cm £ E 89 CO, . CH, . N, O kR o4, K&
6 N4z, 4% 4 NFBo, NFB20, NFB40, FBO, FB20, FBA0, R AW . ZEAMM B E, b LEIN T
CO,. CH,. N,O %5 % % % 4 653.55~13 059. 21, 1. 10~2.59, 0.20~4.76 mL/m’, CO, KA 5 H M % +
BMRENEmmgi, CH, ARy LB REGIE mm ik, & N,OMEEREELRK, 5 NFAk, Fit
¥ hrELEANEH CO, 2 N,OKRBRYIHEI> ARG T 60.62% A 47.76% (p<<0.01), B #HMERT | F L3
H@ey CH, B> A BT 7.84% (p<<0.05)#2 13. 74 % (p<<0.01), 5 BOo Ak, B20 &2 F# CO,., CH,
A N, O KRB EHRMESANEST 21.08% (p<<0.01), 9.24% (p<<0.05)#= 37.88% (p<<0.05), £¥ &
ARG T 80.42% ., 17.13% =2 77.19% (p<C0. 01); B0 & 32 T 85 CO, . CH, = N, O 4K 5 % £ 3k & 2 5 42
#7T 64.60% (p<<0.01), 10.87% (p<<0.05)F= 75. 76 % (p<<0.05), BF FEH M FH T 103.63% . 8.84% f
61.40% (p=<<0.01),
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Effects of Mulching and Biochar on Greenhouse Gas

Concentrations in Soil Profiles of Vegetable Field
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Abstract: Vegetable fields are one of the main sources of greenhouse gas emissions to atmosphere. In order
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to investigate the impact of plastic film mulching (NF: no film mulching, F: film mulching) and biochar
application (BO: 0 t « hm *, B20: 20 t » hm *, B40: 40 t « hm *) on greenhouse gas concentrations in
soil profiles of vegetable field, the experimental farmland at Southwest University was used as a research
site, and the greenhouse gas concentrations in the 10, 20 and 30 cm soil layers of the pepper-radish rota-
tion vegetable field were observed in situ by the diffusion box method in 2020. In this experiment, a total
of six treatments were set up, namely NFB0, NFB20, NFB40, FB0, FB20, FB40. The results showed
that during the entire observation period, concentrations of soil profile CO,, CH,, N,O in the vegetable
field ranged from 653.55 t0 13 059.21 mL *m *, 1.10 t0 2.59 mL * m *, and 0.20 to 4.76 mL « m °,
respectively. CO, concentrations increased with soil depth, CH, concentrations decreased with soil depth,
and N, O concentrations did not vary much with soil depth. Compared with NF, F increased CO, and N, O
concentrations in the radish season by 60.62% and 47.76% (p<C0.01), respectively, and decreased CH,
concentrations in both pepper and radish seasons by 7.84% (p<C0.05) and 13.74% (p<C0.01), respec-
tively. Additionally, compared to BO, B20 increased CO,, CH, and N, O concentrations in the pepper sea-
son by 21.08% (p<C0.01), 9.24% (p<C0.05) and 37.88% (p<C0.05), respectively, and in the radish
season by 80.42%, 17.13% and 77.19% (p <C0.01), respectively, while B40 increased the CO,, CH, and
N, O concentrations in the pepper season by 64. 60% (»<C0.01), 10.87% (p<C0.05) and 75.76% (p<<0.05),
respectively, and in the radish season by 103.63%, 8.84%, and 61.40% (p<C0.01), respectively.
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A B (2020 4F 5 H —2020 4F 12 A BGRMBE KR WE 1R . w5 OB RS, <
T B K S BT WS 2T AR AR IO (0 SO R R K B TR R, OB 9 F R 26. 90 °C
SR AE N 718, 06 mm; % N REFHURN 15,35 C. BBIEAKR K 224. 79 mm, i 53EH + 50
AR S R VDB R AR S O Jea B B R BRI At RERIE (0~20 cm) B BAL TR . 3
pH{H 6. 83, AL 25.29 g/kg. &k 646.00 mg/kg. A AWk 5. 94 mg/kg. LH 9.44 g/kg. A A H
102. 47 mg/kg, &% 1. 35 g/kg. Bf# A 56. 62 mg/kg.
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FEHIAL, W F o = RAEWT MR A RA A, HEABMAMT Y. WREMH 224,25 m* /g, H
MUBK 537. 97 g/kg. EBE 2. 00 g/kg, BB 27. 15 g/kg, & 0. 61 g/kg. LW mw T 5 I 46 7 —
JEA . ZJEARBEN, I aEET. e R, RS TR, RE R R, &K 2.8 m,
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L), 35 K — IR () B PR AT . SRAFERT, 60 mL 7 5 2% A4 R SR S AN TR0 1 1 AR, SRR SRR IS 56 ]
OE MR, JFAE 24 h PR RORE R 2 S5 Al AR SOR 6 1% [ (Agilent 7890A) I E CO, . CH,. N,O {£
B4, CO, 1 CH, AR B4 B0 &0 B 1 R 0 4% (CFID) I 2, N, O fA B 40 B0l 1 H 1 37l 35 46 00 28
(ECDY 22 » HARS 75 3k B TAE 2 B SCHk 15,
1.4 TERBEERFHNERZ

A RE—IKZE SRS . REEVREE N 0~20 em, SREENE, Al FH DU 20378 454 KRR SR SE 1Y 5 4y
FMIBANRAE N 1AM, SRR 22, A AR, o T T, 5 —Fa A 4 Cuk
FNARAE . IR PR (SOC) R FH 5 3% FR 81 A8 A — S in #0728 CTND SR B IR 8 2R E AT bk
A ALK (DOC) K A Multi N/C 2100 2 B4 22 » A5 E (NO, -N) FIE B A (NH, -N) £ 2M KCliE i 42
Je F I B i G 3 AT AL (FTAstar 5000, fEED W& . AL AE 105 CROMEA T 48 h 5 iHH L3t &
IKH, A UCRAE L RERY RN, {8 TM624 505 465 0 3 3 31 8 T 5 em TR
1.5 #HiEsE

>k i IBM SPSS Statistics 26 #4777 225081, Al —A K2, AL T A 42 W) S SRR 5 50
ZBEMERM=RWE I 200 F—AEKZ, REAIET &5 712 5 02 Wk A &R 7 225
Br. p<<0.05 A ZERMRE.

2 HERE5HWH
2.1 TEREBEBERF
2.1.1 EEHTS5cm BEMRETAKRE

SIS TR [F] AL B R AR 5 cm MR EE M R EERT R E KR NE 1 s, MR 5 om R EE R BN BN =
THME, X5RMFET A -2, HERE SRR B ER TS M, TS EARRE, &
JerE s M, MUBEELTE . AEW SN K B S BAE R 5 em iR A B B R S K RO B R
(p=>0.05),

®1 ARAEKFHIEEERGKR

A PR LS
W5 em HEE/C B KR/ % W5 em HE/C LMK %
NFBO 24.95+0.76 15.4743. 24 14.9741. 45 15.7041.75
NFB20 24.65+0.79 14.2843.28 15.1641. 50 16.08+1.59
NFB40 23.924+0.76 15. 8144. 05 14.1841. 34 21.40+1.78
FBO 27.55+1.26 14.6142. 41 15.1941. 49 18.3642. 20
FB20 25.80+1.09 14.4042. 20 13.8641.32 17.1342. 85
FB40 25.18+1.12 14.5741. 80 14.1141. 54 17.3342. 29
7 2o W 2R
F ns ns ns ns
B ns ns ns ns
FXB ns ns ns ns

. O FAREREE. BREREWHIEN: @ ns RRERARE. TH.
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2.1.2 EERAEIHK

LI 3 1) AN [) b 3R % 3 NH, -NL NO; -N K TN i /0502 2 i, 7B, i/ NH, -N,
W& NO, -N, HAEAR R AT 28 /b M R B0 . NFBO<<FB0., NFB20<<FB20, NFB40<<FB40, 7 JIii i,
FHER T NH, -N(p<20. 05) Fl NO; -N(p<20. 01) i 2 435, (H A= 9 it Jin S e 5 88 15 22 6 A D 19 55 g )
AN E(p=>0.05) , NFEHE TR TN Fif 5 5E Mk . NFBO<NFB40<NFB20, FBO<{FB20<<FB40, J&
WHEBES A, AW ine 8888 T TN B 80(p<<0. 05) , (A M K& H 5 A4 ) o it in 28 BAF F ) 5
Wi AN 3 (p=>0.05), FEB b2, M. AW Bt n X W5 3 189 28 BAE R NH, -NL NO, -N PL R TN Jii 43
BT W (p >0, 05)

x2 AELEKZHLE NH-N, NO; -N K TN REHH

PR 2 NS

Ak FH NH; -N/ NO; -N/ TN/ NH, -N/ NO; -N/ TN/
(mg + kg ») (mg + kg D) (g kg D (mg + kg D) (mg + kg ») (g kgD
NFBO 55.64122. 06 16. 50£5. 04 0.5840.06 24.76+6.32 14. 76 £8. 91 0.6640.11
NFB20 62.54428.71 15.74£5.11 0.93£0. 20 23.4146.50 19.55+9. 31 0.8040.19
NFB40 58.27+23.91 11.8744.18 0.7440.09 25.89410. 84 71.56457. 96 0.7240.11
FBO 61.6216.80 39.18414. 37 0.5640.05 49.38+24.56 122.65+54.21 0.6940.01
FB20 166.14462.14  97.16+27. 48 0.7840.05 26.25+5.38 95. 61+34. 60 0.74%0.05
FB40 137.38+49.99 55.56411.07 0.9540. 18 24.29413.17 30. 03422. 24 0. 6840.07

J7 253 Wi 45

F * * % ns ns ns ns

B ns ns * ns ns ns

FXB ns ns ns ns ns ns

W ox FRAME 0.05 KF EERBE, « « FRIAE .01 KFEERRE, T,
2.1.3 T¥EBFEESHK
%3 B TAFELHT 3 SOC # DOC i 4. NS 2 EAMEE, B 27ES M, AT
SOC #1 DOC Ji /3 £ M . NFBO<NFB20<<NFB40, FBO<<FB20<<FB40, LIRB K 5%, WM& &Y
AR B, 3 SOC B 7388 (p<<0. 01) F1 DOC it 53088 (p<<0. 05) ¥y 3, SR i st K He 5
A R it N 8 A2 AR I SOC AT DOC & 40 B 35 06 8. & B i (p =>0. 05)
#3 AEEKFMLE SOCH DOC REHH

b3 M ZE B
SOC/(g+ kg™ DOC/(mg * kg™ ") SOC/(g -+ kg™ DOC/(mg * kg™ ")
NFBO 10.1040. 38 21.08+1.32 10. 0840. 44 20.38+1.15
NFB20 12.6340. 87 25.37+1.70 12.1941. 40 21.58+1.62
NFB40 14.054+1.02 25.45+1.12 14.2242.62 23.72+0. 88
FBO 10.0240. 23 19.2641.02 9.5040. 46 19.134+1.02
FB20 12.3340. 85 22.74+1.67 11.7140. 32 20.39+1. 40
FB40 13.0540. 82 25.32+1.77 15. 6544. 04 23.98+1.53
Vgt
F ns ns ns ns
B % % % % % % %

FXB ns ns ns ns
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2.2 TEEHE CO, FRoH

TEARFEAEEETR . 10, 20, 30 cm 12 CO, RT3 R A ALY 2255 28 AL B, 8 AN 000 48 18] /1 CO,
PR 8 653, 55~13 059. 21 mL/m’ (] 2), M ZE, CO, R EeTh s 5 FEAIL, WE(E R 2 3L
6 A, 8 NE, CO, MM B 5 e Th m 5 BRI S, Wefi 3 I BiAE 11 A hfa
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f. NFEMET30 emE ZHICO, IR S 8

M2 FEALAETLECO, FRAMOEHETWL

F 4 o8 TORRAE R S 3R 1Y CO, (R, 768 M3, ML T NF, F REFRS T CO, &
OB (p<<0.01) s HGWR A 60. 62 00, T BRBL 2= B3 I 1% 52 ol W) AN 18238 (p > 0. 05) AN [ A= 9 ¢ i o i 1 1Y
CO, MR EAE TR N Z R0 . BO<<B20<<B40, M, LT Bo 4L B, B20 1 B40 &b 376 3
WAL CO, AN T 21. 0826 F1 64. 60, 7E2 N ZEIEAN T 80. 422 F1 103. 63 %0 . Jifi i A= ¥ o & $2 & 1 K
MRS b ZE CO, KB (p<<0. 01, LI RHMELZE NF, +HEHIE CO, K+ 500 11
17 B (p<<0. 01, AHHF 10 ecm +J2, 20 ecm F1 30 ecm £ JZHY CO, 78 B2 08 T 72. 50 % F1
60.19% , fE3 MR INT 63. 72% M1 58.35% ., F4h, SRR E s R RV, BRI S A Y it
BB RS R L BAE RIS N CO, A WE W (p<0. 01 &b, BIBE, A= ¥y i i LA e £ S IR
FE () 58 AR JH 6B 000 2 9 CO, T8 5 35 50 (p 0. 05),
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x4 AEAEKSHIE CO, ERSH mLe+m*
i R E B hE
10 cm 20 cm 30 cm 10 cm 20 cm 30 em
NFBO 2 421.34£701.58 4 975.834564.64 3 503.71£787.12 1 194.684138.34 2 262.31£295.21 2 366.36+171.09
NFB20 2 854.96+348. 67 4 471.234+611.06 5 034.76+319.69 1000.28+113.65 2 195.01£293.30 3 826.54+632.03
NFB40 3234.37£201.35 6 075.654+639.51 7 469.46+£558.78 1329.514192.22 2 893.83+239.34 3 356.26+703. 46
FBO 2 733.66+408.88 3 621.334810.48 3 823.87£781.22 1672.384255.79 2 193.64£470.29 1 307.43+198.19
FB20 2 936.01£102.43 4 976.524601.76 5 249.87+701.56 2 963.664108.18 5 289.39+759.33 4 565.894582.58
FB40 4 609.54+480.98 8291.064+894.11 5 017.88+290.50 4 451.144532.11 5 814.01+£914.92 4 547.974506. 60
T 7B AR
F ns * %
B * ¥ * ¥
FXB ns * %
FXD ns % %
BXD ns ns
FXBXD ns ns

W DR EHRE, TR,
2.3 +TEELHE CH, ERSE

BEREE 55 A= Wy B it I ¥ 1 A 2R - CHL, IR B4 B0BE 25 7 1 A8 At 35 (&1 3) . 3 S UL 48 1|) i) CHL, {1
B 1.10~2.59 mL/m’, BilZ, &+ )2 CH, B8k % it 48 B sh A8 1k . KB 6 A Hh Al
9 ] FA BN ; B N2, & LRI CH, RSN BbE 25 i ] 46 5% 2 52 0 B T a3,

5 R T ORF AT S 3R A CH, A5, TR Am R 28 N2, B, LYK
. RS CH, B E0™ 4 T B F . AT NF, F 8 &R T BB ZR (p<<0.05) fI1# | &
(p<<0.01) Y CH, IRFAM %, WGS90 7. 84 % F 13. 74 % 5 AALL T BO. AE My A it fin i 25 42 w85 1 A WL ) 3
[ CH, B4, B20, BA0 ALN Y CH, PRFRS:BOLE BB 43 148 &5 1 9. 24 6 i 10. 87 %6 (p<<0. 05), 1E
NSRS T 17 13261 8. 84 %0 (p<<0. 01) ; TLIRE MR EE M2, AF +JZME CH, FRFEN /N
B K. 30 em(1. 90 mL/m’® A1 1. 79 mL/m’) . 20 em(1. 92 mL/m® 2. 00 mL/m’). 10 cm(2. 07 mL/m’ #1
2.11 mL/m®), Bf# IR AN, BUEE (p<<0. 05) FIEE 2= (p<<0. 01 1y CH, R4 B E &A%, 5
Gb, SRR Ir 2250 W2 R W, BRBE IS A= W it n 04 38 B AR FAAE 8 N 220 CH, A 1B 3 52 (p<<0. 05) 4k,
L A S it o LA B - 96 R B 1) 28 HAE GBS I 2R 1Y) CHL, 3476 82 350 (p=>0. 05) ,

£S5 ATREKEHEM CH, ERIE mL + m™*
i B S B hE
10 em 20 cm 30 cm 10 em 20 cm 30 cm
NFB0 2.08+0.12 2.0540.15 1.80+0. 21 2.1140.13 2.18%+0.10 1.8140. 11
NFB20 2.214+0.08 2.06+0.08 2.0340.12 2.424+0.10 2.2740.09 2.1440.08
NFB40 2.21+0.08 1.9740. 12 1.9340. 16 2.32+0.12 2.05%0.04 1.7040. 16
FBO 1.7740. 14 1.6240. 16 1.6940. 16 1. 7540. 06 1.5940. 08 1.4240. 15
FB20 2.03+0.12 1.90£0. 10 1.8040. 10 2.09+0.10 1.99+0. 06 1.8240. 11
FB40 2.12+0.07 1.9040. 10 2.1240.13 1.9740. 11 1.9340. 14 1.8440.08
U UIEES
F % % %
B * % %
D * % %
FXB ns *
EXD ns ns
BXD ns ns

FXBXD ns ns
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