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Effects of Plastlc Film Mulchlng and Blochar Apphcatlon on N, O Emission fmm a
Vegetable Fleld ) E "';-’ // y & ‘

HU Jl‘anl | JIANG 'Chang—sheng , CHEN Xin- long'r (4 XIONG Yan-fang , HAO Qing-j Ju 22 { : g
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Ahstl‘ﬁt The aim of this Hscarcly was to examine the effects of bibchar addition (BO 0't-hm %, B20; 20 thm ™2 and B40; 40°t*hm ~*) and mulching (FM; film and
NM: no ) film) on vegefables, Thé impact of N,0 emissions’in the ﬁef was based"t)n the pepper- radlsh rotation Vegelable field system on the farm of Southwest University,
using static d.ark box/gas ehromatography to conduct in-situ observations in the field for one year. In this experiment, a total of six treatments were set up, namely NMBO
(CK) and/FMBO, NMB20 and FMB20, and NMB40 and FMB40. The results showed that FM significantly increased the content of ammonium and nitrate nitrogen in the
pepper season soil (P <0.05) but had no significant effect on soil environmental factors in the radish season. Compared with that of NM, the pepper season FM increased the
N,0 emissions of the B0, B20, and B40 treatments by 52. 87%), 52.97%, and 52.49% (P <0.05), respectively, but the radish season FM had no significant effect on N,0
emissions. Biochar had no significant effect on soil environmental factors in the pepper and radish seasons. The addition of biochar in the radish season reduced N,0 emissions
by 28.76%-67. 88% (P <0.01), and the addition of biochar in the pepper season had no significant effect on N,0 emissions. Compared with that of NM, under different
biochar levels, FM increased the yield of pepper by 15.85%-161.32% and increased the yield of radish by 43.97%-75.80% . Biochar significantly increased the yield of
=2, the yields

of pepper and radish were the highest. The analysis of N,O emission intensity revealed that FM in the pepper season significantly reduced N,0 emission intensity, whereas in

peppers and had no significant effect on the yield of radishes. Regardless of whether the film was covered or not, when the amount of biochar added was 20 t-hm

the radish season FM and biochar significantly reduced N,0 emission intensity, and both planting seasons reached the lowest N,O emission intensity under the FMB20
treatment. Therefore, mulching and applying 20 t-hm > biochar were the best farmland management measures for the pepper season and radish season, which could achieve
high yields and the lowest N,0 emissions, accomplishing a win-win for economic and environmental benefits.

Key words:: biochar; plastic film mulching; N,0; vegetable field; yield
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Fig. 3

Temporal variations in soil nitrogen contents under the different treatments
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" Table 1 Yield, cumulative N,O emission,

~

and N,0O emission intensity during hot pepper season

o N0 2 N,O HEHC# B2
YERI 7= &t o , o
b Jkgem=2 HECRE (Ph NO/7P=hE3)
/kg'hm’2 /g-t’l
FMBO 4.70 £0.16  3.87 +1.27 81.91 £13.70
FMB20 5.71 £0.47  2.59+1.20 44.02 £9.00
FMB40 5.73£0.23 3.49+1.56 59.92 +13.44
NMBO 2.17£0.14  2.53 £0.33 116.92 £3.45
NMB20 4.93+0.16 1.69 +£0.70 33.84 +£7.23
NMB40 2.19+£0.17 2.29+1.08 103.65 +£25.87
g by
M stk * ns
B etk ns sk
M xB ok ns ns

)M # B 7 IFn B AE Y e, * Fm 25k 3 W E K (P <
0.05), * FREFEFWBEKF(P<0.01), * Fn2EFiLF
WREAKTF (P <0.001) ,ns FAREFRALE(P>0.05), FF

2.2 MR T S5 AEN IR N,O HERC

Bl 4 SR T AR AL BN BRAR- 25 b 48 4F 32 b
N,O HEHCHE B 1) 2= 528 4. BN UL 8 iy, 76
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-
=
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i (R (X BRI TCRE . 35 N2 FM AR B T
AR A W s us om ok CF N N0 HE il &
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B20 (204.60%3.99) >B40 (181.24 143‘."'6:.71“.) L
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Table2  Yield, climblative N,O emissiof, fo

and'N,O emissiont inténsity during radish season

NORF I

. Cn N BR
S ﬁ?i of ﬁkﬁj{ﬁ (L N0/
i ) /Kgrhm 2 gt
FMBO  6.56£0.15  2.49.+0.36 37.79 +4. 63
FMB20 / 6.85 £0.29 «00.80 £0. 19 11.61%1. 12
FMB40 | 6.54:0.56 1.29 +0.11 19.70 =0. 17
NMBO  3.82+0.21  1.74 £0.02 45.96 +2. 87
NMB20  4.75+1.01 1.24£0.25 26.22 +2.32
NMB40  3.72£0.20 0.91 £0.01 24.59 £1.51
BRI T
M sk ns *ok
B ns stk ks
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BRI AL R 19 N,O 2RI 1
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BN 2 i, FM XF N0 EFUHE & G W%
(P>0.05) , A=W methk i > NO BFRHRE (P
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0.01) ,5 FMBO #H L., FMB20 1 FMB40 43358/ T
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M 1 AT, BRI FM X R N,O 2 AHE
TR IAT S AR SR, RIS B0 N0 HE o
(ISEIR AN 1 2. SR, AR W e i 25 BRI T NLO HE



2168 7T S - 43 %
P Yish IR e e JCALA R pPR RIS , RN T A A A

800 | B ' YR %ﬂ’ﬁr AFH(P<0.05,3), 1+ h & AR5
600 | v HAA Wﬁiﬁ%fxﬁi%ﬁé%%ﬂfiﬁé%ﬁfE’JF”WJ,

——FMB40 -

400

200 - 0

500

MR

400

N2OHEHGHE fit/ug-(m>h)™!

Fa I
300 | ~—NMB40 |
200
100 - ¥

0+

05-15  06-15  07-15 08-15 09-15 10-15 11-15 12-15

R (A-H)
4 NOHMBEBRHWESTHBS

Fig. 4 Seasonal variations in N,O fluxes
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