WA K2R (A IRBFERR) 2022, 48(6): 699-705. DOI: 10.13331/j.cnki.jhau.2022.06.011
Journal of Hunan Agricultural University(Natural Sciences)

SIARE: E'-" E

e, /i, KV, AR, BB, SRIEIE b AN A K IR SUAHE A [T TR Al R
FAR(ASRBLFIR), 2022, 48(6): 699-705.

HEY, GAOXY, ZHANGT, LIQJ, ZHAO Q M. Effects of green manure returning soil on greenhouse gas E
emission from yellow soil and limestone soil[J]. Journal of Hunan Agricultural University(Natural Sciences),

2022, 48(6): 699-705.

B MAE: http://xb.hunau.edu.cn

LRARIE X EIR AN A K IR E SAHE A2
A, R S, AR, R

(LR RS AE SIE T AR, SeIN 5B 5500255 2.4l Rk BBt Al T S 5282, B 2002405 3.5¢
INF2EHARM R RIIGEBE, SeH SRPH 550025; 4. 5iBHTT S XAl AN R, SH0 SiBH 550025)

OE. LN K B TR, B BRORFRERIE) . SRR | RS | R RORISE
5ANKEER, RGEFMEA [RIZRIEIE L /5 St MR 3 CO, . CH, HEHUHE f A SO SRR K TG L KA II56
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TR SRAE XA HAE RN CO, Heum it A B2, H ORI A 15 CO, HRMm 3 20K 4 -,
CH, HEH B AN AZ 1IN . IO, FE SR K - rh B 2R A - REHE N CO, HERL, X7 LML Sy A cE
P BRARWAER

X B OIE. EEE; ARt JeMEEiE;
BRI RV

&

EETE; BER, g, g8, —AAkek; Tk fEcEiE; 4

FEDES. S142; S1541  EAFRERD: A TEHRE: 1007-1032(2022)06-0699-07

Effects of green manure returning soil on greenhouse gas emission
from yellow soil and limestone soil

HE Yan', GAO Xiaoye'?", ZHANG Tao®, LI Qijia*, ZHAO Qiumei’

(1.College of Ecological and Environmental Engineering, Guizhou Minzu University, Guiyang, Guizhou 550025, China;
2.Key Laboratory of Urban Agriculture, Ministry of Agriculture and Rural Affairs, Shanghai 200240, China; 3.Institute of
New Rural Development, Guizhou University, Guiyang, Guizhou 550025, China; 4.Agriculture and Rural Bureau of
Wudang District, Guiyang, Guizhou 550025, China)

Abstract: This study was set to explore the response of CO, and CH, emission fluxes and its environmental factors
(temperature and moisture) to green manure incorporation on typical yellow soil and limestone soil in Guizhou Province.
We used a pot experiment with five treatments, including control(no green manure), Vicia villosa, Medicago sativa,
Lolium perenne and Brassica napus. The results showed that green manure treatments increased soil CO, emission
compared with the control treatment, and the average CO, flux and cumulative CO, emission were higher in yellow soil
than those in limestone soil. While the average CH,4 flux and cumulative CH, emission were higher in limestone soil than

those in yellow soil. Green manure treatments increased global warming potential(GWP). Lolium perenne treatment had

UisHEA: 2021-08-19 {EEBER: 2022-11-20

ESWB: EZE ARSI (31960636); FUH A SAMIFTHIT H @R 2ER[2018]1076., [2020]1Y118); ARl A FEER I A T 5
SR E A4 H (UA201704)

EEBN: (IH1996—), 2, WIRILA, BELEsE, FEAFRBFFIEADITE, heyan9622@163.com; *BIEIEHE, i/, 1,

Rz, FENFRHIRSIEIRGT, gaoxiaoyel220@163.com
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the highest GWP in both yellow soil and limestone soil, followed by Brassica napus green manure treatment, indicating

that the contribution of non-legume green manure to soil GWP was greater than that of legume green manure. Soil type,

green manure and their interactions had significant effects on CO, emission flux, and soil CO, emission was mainly

driven by soil moisture, while CH, emission flux was only affected by soil type. Visibility, green manure incorporation in

yellow soil and limestone soil could increase CO, emission, which had a positive effect on improving soil fertility and

productivity.

Keywords: yellow soil; limestone soil; Vicia villosa; Medicago sativa; Lolium perenne; Brassica napus; green manure;

carbon dioxide; methane; emission flux; global warming potential

CO, i FE MR EAR, XTRERN Tk
ik 56%, M 100 4FRUEE b7 i i CHy 4 BRgR
EHYGWP)JE CO, 19 28 15121, GWP BYSE T 5
PR 2 SARAE — 2 B[R9 [l PN ™ A A R 48
BEERL CO,, HAE—FAIXH I FE R, IR
PR S AR R R K Tk . KRR
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HAT, £ CERAEA H 3R = SR HE A 52
W TFJE 1T 29T . SAMEZRIEA L, B2
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AL CO R, HAFEM R E 2R, TRk
AE AR AR AR HE 2 75 8.87%~10.85%), 5 I
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WS IMZRNERSFTHE 0 35 3G P Hb 2T 3 CO, Hiik, fE ik
CH, Wl SRAA s, [ H3ERRIAR, CO,.
CH, HEsm b AR, A HH R SeH EEY) CO, HEiliE
Bk, ZUERR, etk g NS B RS
TR CH HEE A 2%, CH, FIHER R
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T CO,. CHy &R Z MR R IRFFT .

SO ABAIG EH, TEE A aAk, PRk
ik, GpKtmik, ROKRIERE AR ZE, 3
Ve At A PR RLSRIELE T Al 5k +
FeiE, R . AT, R N LR
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1 REXERESE
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TR b7 T 5t M A8 B PH T AR DX S R4k
13%(106°66' E. 26°45' N), W 1153.24 m,
M X8 T BT g R KU T, AR
K, M, FEHRIEN 153C, FHREKEN
1178.1 mm, AEMJAHXHEEE N 77%.
1.2 it

KT 2019 4F 11 A & 2020 4F 8 Aikfr, R
AR, HARAA HNAE 20 cm, 15 10 em 1Y
ORI, 2 HIRE A 7 em, At 5 b EE,
53 ) R AN o 2 JIES 1) o BRI 3 S5 o A S i SR AR
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AAEF 4 S, 20 AL, BEPLHES . Z/IE T 2019
B 11 JFRIEE Uik fh, SeMSRAEE . B
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B H SHEHTIX B oK 0~20 cm BFZ T
g, K EBETCAR TUE s A K HEA SRR
X T B oKL 0~20 cm B2 358, H R R
AW . AR B pH 5.21, AL
B, &% W5 36.53, 1.51, 0.91 g/kg,
R 7.36 mg/kg; 1K+ pH 7.59, HHLE ., 2% .
BN 25.63, 1.81, 0.82 gkg, AW 7.77
mg/kg.

1.3 SR
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UGGA, ABB)IE 13 CO, 1 CH, HEE &, [
A SRS A TR BE R AT I R 5 em b+
BRI MAR S KR, e 6. 7. 8 Al TR
PRI, B IE 2~3 Yk, KMERE 10 dlRE 1K,
B8R A TR DR A AR I S , SEBR I H B 6 A 4.
16,26 H, 7H6. 17H, 8 H4, 14, 24 H, I
FEHEIA 09:00~11:00, % FHAR (L IR <k
ZRHECE, Ho, GWP 28 100 4EmHE R E B
i it CHy 1 GWP g CO, 11 28 i),

)R R B T A B ] 22 E A R[] - 382 7 ]
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2 ZFRE5EPH
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H CO, HFHGE B A LVE I 0.18~9.86 pmol/(m*-s);
AR TSI CO, HEGHE SRR 0.11~3.39
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Table1l CO,and CH, emission fluxes of yellow soil and limestone soil after green manure returning soil

e +3E CO, HEGE £ /(umol -m s ™")
Bl 06-04 06-16 06-26 07-06 07-17 08-04 08-14 08-24 ¥
X HHL (1412052b (1592050 (0.50:0.04c (0.49:0.02)Ab (0.41£0.03)Ab (035£0.03)Ab (0462009 (027-0.01)Ab (0.66:0.08)c

FARE (086£0.15)b (1.16:043)b  (039£0.07)c  (0.30£0.04)Bc (025:0.01)Bb (0.14£0.05)Bb 0.74£0.17  (0.1120.01)Bb (047+0.05)c
JEH IR W (2.1020.61)ab (168£032)b  (0.64+0.06)c  (0.59:0.02)b  (0.52£0.10)b  (039£0.05)Ab (0.65£025)b  (027+0.03)b  (0.82+0.14)c
LKA (1.712026)ab (2294048)ab  (0.75+0.12)bc (0.61£0.04)ab (035:0.04)b  (0.1740.03)Bb 0.78£027  (0.15£0.05)b (0.81+0.05)b
SR W (2342089)ab G711 (0.74£0.09)bc (0.6320.10)b (0352006  (023£0.03)b  (0.64+029)b  (0.18£0.02)b  (1.04£0.25)bc
FARE (2.10£039)ab (1.354036)b  (0.68£0.08)bc (0.46£0.04)bc (028£0.04)b (0.18£0.01)b 1112035  (0.16:002)b  (0.72+0.09)bc
MEE HHE 4212136) (986:407)2 (1.5940.17)Aa (143:006)Aa (1.15£0.12)a (0.84+0.08)Aa (237+1.10)a  (0.48+0.03)Aa (2.58+0.59)
LKA (155£031)ab (3.3940.82)a  (0.98+0.11)Bab(0.78+0.07)Ba (0914037)b  (0.33£0.07)Ba 1.18+0.08  (0.17+0.02)Bb (1.12+0.06)a
T W (4294096)a (3.64E1.00 (0992009  (1362020)Aa (1.34£0.18)a  (0.7420.16)Aa (1.83£045)ab (0.52+0.06)Aa (1.78+0.07)Aab
FARE (2402080 (14540.16)b (1.23:046)a  (0.65£0.19)Bab(1.704042)a  (0.1740.03)Bb 1202049  (0.26£0.02)Ba (1.14+0.19)Ba

CH, HEi i f/(nmol m s ™)

Qb PR + 4
06-04 06-16 06-26 07-06 07-17 08-04 08-14 08-24 ESLIE]
Xof HR pigid 0.02+0.08 (0.07+0.05)ab  0.06+0.02  0.00£0.04 0.06+0.05 0.11£0.04 0.00£0.05 0.03+0.03  0.04+0.01
ARE 0.04£0.06  0.110.04 0.09£0.03  0.08+0.03  0.04£0.11 0.05£0.06 0.08£0.03 0.09+0.03  0.07+0.02
Sty HIE 0.03£0.09 (-0.03+0.06)ab —0.07+£0.12 —0.10+0.11 —0.08+0.09 0.07+0.06 —0.19+0.18  0.02+0.03 —0.05+0.08
HIRE 0.07+0.02  0.04+0.04 0.06£0.03 0.22+0.14 0.11£0.05 0.04+0.07 0.11£0.03 0.03£0.03  0.09+0.03
EVIASK B 0.10£0.07 (0.14£0.08)a  0.00£0.06 0.08+0.06 0.03£0.09 0.03+£0.05 0.04+0.08 0.04£0.04  0.06+0.03
ey & 0.06£0.03  0.13+0.04 0.15£0.03  0.0740.03  0.10£0.07 0.09£0.07 0.08£0.05 0.01£0.03  0.09+0.01
B pig: 0.02+0.10 (-0.12+0.08)b  —0.05£0.10  0.00+0.11 —0.05+0.10  0.08+0.05  0.02+0.08 —0.06+0.09 —0.02:0.07
HIRE 0.05£0.04  0.08+0.01 0.13£0.05 0.24+0.10 0.67£0.66 0.01£0.05 0.08£0.04 —0.01£0.04 0.19+£0.12
iEd pigid 0.12+0.08 (=0.01£0.06)ab  0.06£0.07 —0.12+0.13 —0.07£0.09  0.08+0.05 —0.04+0.15 —0.02+0.07 —0.01%0.05
Fay/ & 0.06£0.03  0.060.02 0.11£0.02  0.04+0.05 0.22+0.14 0.03£0.05 0.06£0.04 0.05+0.03  0.08+0.03

[ — Kb FER ) R B Bk s 32T ) 25 A5 e T2 X (P<0.05);  [i]— - 3TR 6] /NE T Bl R AL BRI 425 S8 S it 2 X (P<0.05),
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M 1 IRATH, SXTREAHEL, A SRR HL
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S AL E TS O R X IR CO,
HE i AR U/, S I A B % R i 4
291%. 170%. 58%. 24%, H A BEAY
2 (P<0.05)fm TXI R ; AKLE, BREMETE
LEFRAN , HABSRAE AL BRI CO, SF-HHERGH &34 B 3%
(P<0.05)fm TXTIRAY; Th3e ., AR SLrt5ie? .
LA E T XHRALFR A CO, - HERGE BAR Y/,
SRR AL BT IR A 4 143% ., 138% . 72% . 53%.
2 Fh A CO, P X HERGHE f R I A & Rk 2%
NERR T RIS o £ 2RIEAEE CH, VY HEGE
it 50 HR A 25 5 S 1T L (P>0.05); CHy
SF- 4 HE i DL AR B R AR K, S 0.19
nmol/(m’*-s), PIEEHEEM SN RE, N
—0.05 nmol/(m*s).

o xR BOL e O%IEHTE
g 1200F gmrw g
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=
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ER s
i) — L SR R RN 5 R A PRI 2 5T S5 5 (P<0.05).
1 ZEZEELRFEREAAKEH CO M CH, RIRHME

Fig.1 Cumulative CO, and CH, emissions of yellow soil and limestone soil after green manure returning soil

M 2 i, SEARAL PRI T £ GWP;
wE, RN GSR . SRAIEE TS . MR .
X REAL R GWP AR/, AL 3 53 1) 2 Xof i
9420, 2.57. 1.59, 1.19 4%, Hrb, B REFIH
SEALHR R 3 (P<0.05) /5 T X RALBRAY s A KA,

%2 SFEELEHEMART NSRS

Table 2 Global warming potential of yellow soil and limestone

soil after green manure returning soil kg/hm®
e BRI RIS 5
I ARE
Xif (2007.14+221.30)c  (1444.05+199.06)d
JEMFEAET (2384.45£375.62)bc  (2444.55+165.25)be
EViA=F (3191.57+726.67)bc  (2045.27+244.94)cd
B (8420.26+2017.64)a  (3570.02+300.66)a
e (5165.15£334.72)b  (3123.40+406.98)ab

ARG T RE7R AR BRTB] (4 22 547 e X (P<0.05).

2.2 CO, 1 CH, M RFRHMEF L EKIGRIED

M 1AL, SXF R, SR KR4
SEAEALFA AN T 4 cO, 2R HECR, Hip, &
16 v A 7 R S0 4 JIE A B 1) 3 (P<0.05) ¥ i
CO, B, AR EHBREE RSN, H
AERNEALFRY 2 (P<0.05)H i CO, 2RHEE ;
B K s B RA, BB K R A R b P
CO, ZFRHE 2 & = T HABALHEY . #5407 CH,
SRR (R 25 R TG 2 E 3 L(P>0.05) 5 [k
BURRDEHSRAE . BRI R CH,
Wal, HAS TSR AL AL K A (R A BRI F By
CH, HiEjilt; BRI 28107 SR A 38 LE A AT
AEFRMLI T 221 CHy, H5 HoA AR 8] 1) 22 57 1)
TGt L(P>0.05),

0T oxtn @yt OB
B @k sk

CH, BB/ (mg-m™)

Eaex

AR WS, O EIE | RIEETE . XTIRAb R
) GWP RIS/, SR AEAL B3 5125 BR i 2.47
2,16, 1.69. 1.42 1%, BRELETEHESL, HAbLk
HEALFER) GWP 2 525 (P<0.05)/ T-XF IR iy, #iigE
A K b LU RS RN EET 7= A= () GWP fie i
HUOJE R B, AE SRS 3 GWP TRk
KF IR
2.3 CO, 71 CH, HER B S0 X F

N 3 AT, IR RSRAR K HAE A Y
X} COL HER A .38 50 (P<0.05) , X K BHLEAEXT CO,
Hel s 5 RS PIA G, HHERSRAn R
IAE EAEHIXT CHy HEOE 83452 m4(P>0.05), {H+
AN CHy HEBCE A 235 (P<0.01), RIAS[H +35
A CH, HEBGHE & 0] 1) 22 A G4 3.
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Table 3 Two-way ANOVA analysis result of soil and green manure types and their interactions

Fo— CO, HEHuB 7 2250 A4 2R CH, fFBCs 7 22 50 A4 R

df F P df F P
el 1 13.98 <0.01 1 7.899 <0.01
ZRAL 4 11.36 <0.01 4 0.380 0.82
T ERAL 4 3.32 0.02 4 0.959 0.44

M 4 AT, EHERL K L CO HEduaE 5 4
BERE R IEME KR (P>0.05), S5 HESKERR
H(P<0.05)IEAHRIR, KW CO, HEum = £2 3%
TS KRR, ELRE B K A B i
fis EEHE CH, HE i &S bR R A G
(P>0.05), 535K 5 235 (P<0.05) fAHSE G
R, WiA7 Kt CH, HERGE -5 -3 A 5 5K
T E (P>0.05)HIE K &

*4 ZFRELRFRMAKRLTH CO. M CH HKEE
5RE 5 cm A HIRAEEM K EMEXRE
Table 4 Correlation coefficients between CO, and CH,4 emission

fluxes of yellow soil and limestone soil after green manure

returning soil and soil temperature and moisture at a

depth of 5cm
. HHRFREL
Sl g— - ‘
BURIRAE  BURSKE AR IR AR Bk
CO, 0.27 0.77* 0.06 0.45%
CH,4 0.34 —0.45* -0.09 0.35

IR B (P<0.05) R

3 HFR5Te

SRR AR RS, R RS AT
PEERAETE RO . AR, IR R SR
R ZIRY), SR YRR, BT
2 CO M, AW, AR ATt i 1
CO HEi, S L mEEER TR IX | JHILR
15 DX P SR 0 523 4 O, HERCE MR SE
HZ5E—B ISR R B, FORFEFIES
e 26340 A CO, BRI S, T 5 452
WFFT R IR, SMBRR I A 224 E 135 CO, BRUE
Tl o AR FR% A B TR A R AR A
T, SARALIIAE L, SIAL BRI A e i A
SRR A O, B T R gt
A -5 CO, g in, H TR T G
HLER L AN TEHLBR BvA iR ) ARFSE, E
TR CO, FHHEGE B . EFRHE I GWP

WRTF GRS, gk R4 LEE 255y
KB, GRHERIE CO, RBHEMUR R FARARIRIEN,
HIFFHTREAN CO/N HE RSB OG- S8 s
BT RTINS fim A, COo, HERLHERT, mAES
PR A S22 BRI S G e 12 TS

FHOR, RS EATSN, KA IEabTY &
B CH, W, 1A K 2R AL B e i 1358 CH,
HEC, R4 LRAE AL BRI + 451 CH, HEZE 5 o5 1T
75 X(P>0.05), 5 SANZ-COBENA %! LEE
DO SY 45 3%, LEE 250855 R0, G40 it
F 3 H 0 CHL HE . S 5P s R R, St
FEREAH L, Tt FHERAE CH, HERCEHE I 5.8 £%; 1M 10
d DU s 75 A I AL FT 8D 60% L 1 CH, 2=
TR, AT, SRAEA X CH, HER S 7
FE2E5: SRR M5 3 b B R A ML, B
ERAETE A, H R AR R R R, JFE
S CH, 77 A R HERIGE BN SRA0A T BE
Ty FR e R R R e S AR TR A = E R, ik R e 4 Ak
IR, X CH, HEBCH (R R SR I0IE S
A, AR T+ CH, Rk, SR T IR
CH, HWGE 5%, MR CH, HERL .

AWFFEH, CO, HEMGH 5 + R &K &
RIEHERR, X S5HAPIRH L R —5, +i
LA E K s R ) RN R, B
I - e M TR AR, O R E Y
RIS G HURR 2 A 2 B A AE 38 b 1 9 1
i SRR+ HE CO, Hi P #E CH, Hiul 2 3
Bz RS KR, 1A K+ CHy 5 8RB
FKETC R E AN . R RN K X CH, i
St 1185 M = 3 AR IR e o R 4R B
AR ERY , 38 A S A 0 P T e T e R
N | AN

AWHFEH, CO, FHAHEGE i A R R Y
TR EIEART AR A, X5 XT84 v i 45
KL COy MBI E B 25 SR —50, Hi%
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CO, HEf S HHEA DT & A AR, |
BB S EIEn, kA Y e g T 2K
Yy, BEMifE Rt + 18 CO, HiT . HIW 3B 25 % 3
3 COLHEHUN = A LI 7 = Y A = TR HL
B a1, ZHANG U5 20, mSal
| GERTARE R ][ b =i v S | W =K ] N 0 A )
PR A P = 80(36.53 gke)m TA K+
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Z S, CO, HEEm, I 54
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