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Abstract

In order to realize the combination of agronomy and agricultural machinery and improve the
scientific research on agricultural greenhouse gas emissions, this paper designs a farmland crop
greenhouse gas collection device which can be adjusted according to the height of the symbiotic
crop and the position of gas hole. The effect of the device was verified by different soybean plant
patterns. The results showed that there was a significant difference(P < 0.05) in the N,O emissions
from different treatments, the N,O emissions averaged 2.42 % 2.23 mg/(m?2-h) for the monoculture
mode, 1.97 * 1.82 mg/(m?2-h) for the maize-soybean mode, 1.21 * 0.95 mg/(m?2-h) for the leisure
mode. Meanwhile the emissions in relay strip intercropping were significantly lower than that in
monoculture mode;the CH; emissions averaged —0.17 mg/(m?2-h) for the monoculture mode, -5.75
mg/(m2-h) for the maize-soybean mode, —-4.34 mg/(m?2-h) for the leisure mode. CH4 emissions are
negative values which means that the soil is a sink for CHy4; the CO; emissions averaged 10,085.67
mg/(m2-h) for the maize-soybean mode which was lower than the missions of 13,263.93 mg/(m?2-h)
for the monoculture mode, it reveals that the maize-soybean mode has a potential for reducing
GHG emissions. However, CO; emissions averaged 1852.90 mg/(m?2-h) for the leisure mode in this
paper were much higher than in Lower Reaches of Liaohe Plain, because the release of CO; has a
lot of time and space variability. The results of the experimental study are consistent with the
previous experimental results by repeating the test for each pattern, indicating that the device is
effective and has a broad application foreground.
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HHT, KE RS AR B OGE AR R RS AR EI7]. th T TR il
e, WXL R BRI G R, BT ATEAS B0 MR TR AR AT Rl ) B AR A R e i A
FEMICKB]. ERFENITTH, ZPRMSRBEIR R LB T E M T . SXER, A4
T FE R RN R = U AR B R A A 1%, 2 E TR SR AR AR A A =
ek, LARANFI IR i BE R U ROALE, & T e A ROl E (E I HERU IR = A CH,y CO,y
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1. BESHWEREEHT
1.1 EX/FHE

TEVED R E BREAE R, o SR IR A8 T U 11 9 N 33 v I 1) TN 4 N — 5 HOUR B2 DAL T 3%
e SRIEIRGEAED IR, RN R AR S SO K AR SR A B8 M, R AR K R, ATAR
PEAEP i e AR A G R A SRR, TR R . EHURURT, AR 50 P T ORAIE ST 7 A 2
H, ST RE TR BER R, SRERT A URIR G5, BUSI, STIFHI - ORE USRI 1,
ENES S, RVATSCHL RIS . LS G SR, RIEE “L” B, DA 2 W Bca | i
B R AR AR T P ARSI, AT SR R R HE S B TR A, R AR A TR AR, AT
FEERE TR E .

12, mESEEERESART

ABEBEREEREIESHE, P IKEBEE “L” REW. BB amNE. EME. £58
. BRI, B, BRES. ARBENSANEERE, SNMEEZ R EAMENER, B
Lot poERe, ABERREI I EEE. Ak, 2 EEREATINIELL, NS IHESL LVEY] PC HERMR
FFH T %53 PC WRHR 5 A FANRESL IR IR IR, DAORIEAR AR AN 0 i 25 S AN FE AR TR 5

R RV, DA =M, RPN 200x50 x 30 em (K x %8 x &, FCIRFI R
BILAbRAE), FIH =M mfaett, @F4mA gt

HE NI RRAES S BV JZ , R S0 2 A TR 35 AT 56 4 7 44, JRUSF 29 200 x 50 x 50 cm,
WAHZE, NERMENSZ =THEK TR, KANSEZZHEE S ERANEZ R AN 52
A E T UUREAR, R R B A G AR IR B AR, R A B R B AR 1T AR,
HRE T AMERBERES . WA E BT WAHEAMEER A I mRI e E, 4 ERER Ak
TN ST R o

FENEBESHENRSHAE, BEAHEARE AL AR ERIE T, ~F450 x 50 x 50 cm,
AR R I A KSR e s . BUVSAR R R 1 50 x 50 x 50 om,  FAAR A BE[RIRE AT =@ IR AT XU, Tilseh
SEFFAUR, AT AR AR AT RS AL S, MRS m & B R S, Bk anE 1R,
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Bl A EHAWE, R BRI AiEE], W LS EE RGP R R SRS,
FFEEB S . R0 SR ASFE I s R B T 8, (T8 5478 Reas R4S (E 10 S it = B T IS
FE, AR R, IVERTB,  Aeisi L A — I R B AR F S AR B F5 R . e, PC
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Figure 1. The overall structure
1. BkE5H

JERIE S T APEATIR SENE, B RAT EAE S B TERREIURL, RS A EE T 3R R, PC A4
BHECIEAF BB AR, XS A AU BRSSO, AT, wb
BUSAEIRSLIBEE, AR T HmAE iR s B

2.1 R EXRIFER

PRI HE 25 A7 F P8 IR & P (12 77) /R Y HE i (104°11°E, 30°02'N), % LA FEB AL Ay 32, S f
NGB ZE KGRI U, AR 17.4°C, AEIIERT 1009.4 mm, 4R34 R 1196.6 /NS, BRI 312 K.
BHX TR ARy “ 8 6057, KE AN “FIE 257 .

2.2. BRI

AR — A =AM T, R oK - REEEIMS), KEHAESS), KIN(CK). AN 3
ANES, it 9 Pukie/hX . B SAEATEIESF 34, WK 6m. WY 2m, NXTEHA 36 m?. K
AR (SS): K 3 AT R, K E %47 60 cm, 4T 40 cm, KEJUHHE 17 cm, 7B 1 ¥k, £k - KRG EE
KA BE AT, 984T 160 cm, FAT 40 cm. BEFEK. KEJCUE 17 em, FKIUH 1#k, KEINHE 2
PRo KEFMENEE 17 cm, SN 10k ToK#5 % 5.85 Jikkihm?®, KEEEHN 11.7 Jikkihm 2, Tk, K
SHRESEERMEEEMEE. SEMRIEER. BAE T, SRR P 25 B At A 7K~ —
9], Fok. KEMERE(EK. KA LLE A 3:1) 240 kg-hm 2, AHE 24 £k 5 K S H) R N &
T, B 1 T K R B DK e I i JE B e P, K it FH A 105 kg P,0s-hm 2, 112.5 kg K,0-hm 2,
K EL it P B A 63 kg P,Oshm 2. 52.5 kg KoO-hm 2, T K EUIE 20 W3 Vit FH B T A e AR Rl w11 34368 A
KGRI — R . KSR (SS)Hft Gikkinl /it 7 AL . FoK - REEMEIMS) R RIE T K, KE
—ALEAE T, ROKIRAESE 1% 72 N/Kg-hm 2 52, JECAER P BRIFD 7 T K R mpl w11 33 AR 5k
DEEIER G RN, EERK. REZIE, fEK 25 em & JHARE[10] [11]. 411 2 Fis.
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Figure 2. Maize-soybean relay strip intercropping and soybean
monoculture

2. ERIREEMFENR. KAEREERK

2.3 SIEEBESE

ZRR A T RS V3, V5. R3. R4, ED7 H18H. 80 12H. 9/d22H. 10 H 27 H. *#
I = AR E TR RN X, AT KGR AR P MRS (0 A EORE . BORE IR 8] 7 |2
9:00~11:00 Z[a], HE/EPIMEAL R, R E T b, RIETOK. KREAKSE, ERE LT H
TELRENMKERESIMBRAR, lEESMEZ, IFad . BUTET, INKBAEE R E
AR AL T A RS, R ok P - ORAIE U P A =3l 1], 58 & 30 min Ji5, $T0T KGN
MRS, 5620 5 min, (ERFASMIRES. R)a, MW @R RS, FEAEEIFRREER
EBERAUR T, B ERSHERAE 4 G 2B T AR 0. 100 20, 30 min I REE, WK AR PRI C S
FEAIRIE . 35T RAE P B AR AL TR, BEAT AR, SERCRE R . e, RHER BTN
PRI B R AR B, AU [0l SE IR AT 20T

2.4. SEE

CO,\ N,O. CH, SRR K H GC2010-PLUS B A0AH i Al & o Wil 8 CH, A CO, ksl 254 FID,
KIIIFE 300°C, A 60°C, A 99.99%0 4l &<, iid 30 ml/min; l5E N20O kil 4% 4 ECD, 4
DI 300°C, i 60°C, #SH 99.99% i Al F 5t (9% + 5% FkE), it 40 ml/min. HEH
BT AR HEL 50 ml SR, FEIA SRR, SRR E] 7 min.

25 SEHEAE
FE AT IR ) A BT TR P, e IS8 2L 20 B TG 9 A T 2UAT SR A5 [12] [13] [14]:

F=—x—x—xH ><E
vV, B T dt
ﬁ':':';
F AR CE 2 (8 ) s
M A B ARSI BE R 5 £
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Po NERAR SARFRHERAS T 1928 % 77747 (1013.25 hpa);
To AR SRR AEIRES T A R(273.15 K);
Vo ASMRTEARAEIRZS T I BE R AR, BRI 22.41L-mol™;
H SRR N
P AT 3 5 A SRAE B A6 A 1 S B <R AR
% JORE N E BRSO FE B (]38 4k 1 (313 28R 2R
B & A HEoE R 1.
2.6. BUES T
FIIFH excel I spss HH b BRI A4 SR 34T GeiE 70 b7 o
27. BERE5SH

2.7.1.N,O HiiE 2

7 1 MK 3 713, KEALE SS. IMS. CK AH R 1) N,O “FHHEBUE 57 K 2.42 + 2.23 mg/(m*h).
1.97 + 1.82 mg/(m*h). 1.21 +0.95 mg/(m*h). J7Z 418, SS. IMS. CK 4FE R () N,O “F-HHE8UH &
Z AR 35 2 (P < 0.05).

2.7.2. CO, iEH B R

M7 1 A0S 4 T, B ALFLR ) CO, HEBGERAR @A FAMF, BRI TS T RF&%. sS4t
HE TIP3k Jy 13,263.93 mg/(m>h), IMS AbFE TIP3kt 4y 10,085.67 mg/(m>h), CK 4bEE
(195 £k B 1852.90 mg/(m?h)..

2.7.3. CHA HiluE R

R LRE S I T ST, BN CHO @ EN e R, TLLE R, CH,HEUE &R AN
FE, 1HERA CHy T - SSLIMS . CK Ab# R 1) CH, P HE 0 & 5-0.17mg/(m*h).~5.75mg/(m? h)
—4.34 mg/(m*h).
3. #ig

ARSI FU B AE R SR 3 AR, S AR i R, A TSR,
WA RS EMPR DA E, WMERNGE A FEMES N AR AT, K5 IR = 2 = Ak
RSy, HE CO NoOy CHyo FHiH N,O HEAL Ry, MEBY BAEW A B S 00, (] 5600 FH FE AR [15]
S S AR [16] [17], AlReR AR m I F R A . XS O SR KSR AT RS N,O FFit

Table 1. GHG emissions in different treatments
%= 1. AEAEEESAFHINE

N,O/(mg/m*h) CO./(mg/m*h) CH./(mg/m*h)
fif 8] time
SS IMS CK SS IMS CK SS IMS CK
07~18 2.81 2.34 1.44 22,437.57 23,929.52 4455.90 0.32 -0.5 0.44
08~12 5.92 4.79 2.67 48,881.42 36,046.68 5136.74 —2.46 -4.35 -2.15
09~22 0.43 0.41 0.52 —7656.20 —9876.20 —1096.60 0.68 -10.96 -8.3
10~27 0.53 0.34 0.22 -10,607.06 -9757.32 —1084.45 0.8 -7.2 -7.33
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FUAHHUAH— (18] [19]. CO, HEMRRIANEIE L AERN D, SS A3 T M- P4 13,263.93
mg/(m?h), IMS &LBE R §)-F S5 HEGE &)y 10,085.67 mg/(m®h), i1 £ & EMELE—EFEE LAl DL/ iR =
SARHER, HEEERTE HARR 7 R G BT AR IR [16]. CH, HERCE R BN K 5 = Rl Rl AR b 2 rp - 35 A
N CH, IC[2] 0 1% 5 38 IR [ 16155 N AE XS T KR G A A FHR = SUACHE IO DGR FE 25 AW
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Figure 3. N,O emission
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Figure 4. CO, emission
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Figure 5. CH,4 emission
5. CH, HEfUB &

H2, R I0 0 45 35 5 BH [20]55 A 3T~ R K 5 H CO, Al NLO HEFSGE A T8 AR XS L &I,
IR KGRI R T CO, K438 & A 1852.90 mg/(m?h), ik T 1L J5 {45 () CO, HEfiK
i & 108.7 mg/(m?h) [20], ATAEA T CO, FIRBUE A RIS 2528 S [21], ML T RO P IR, A4l
SRS AR A, SRR e, AR A M R D, 8 AR CE 2 1) CO, [22]. HTA
%6 BAE I 2% R K, SRS, NO XA EFHE A . ERGEERAT, KEaHh
W, 3R CH, IR [23], SSL IMS AbFE R 1) CH, ~F- 2k il & 25—0.17 mg/(m?h).—5.75 mg/(m?h),
He o 2 B AR T AR AL B R i HE e & .

I 5% G S SR AR S B LA AR I B AT, AR EAE KGR = SRR R B e A A
e BRI S SRS R IR T INZ AR E I RatR B, AR T RN B AR E &
1EY), TRIRTWCEE PR R EYD S, O S A E R AR LR de b R] . KB AR B EAE 7] LA
EAEEDCRER A LA A, ST RS R B iE | EEEAHEMH24]. KE s R R
G WA B GG BT D LA Bt 2 /N 2R BRI A 23 A RS R A IR DL, TR I AR (R 95 43T
WSCAIAR R AE A (R IR A% 50 [25], 33 T 2 M == S AR R HE T

4, &5ig

F AR AT T AR & AR R SR I S T 7T K 5 22 TR [26] [27], APk i3 B
GRAh UG BN, A E/NEORIE[28], SN B R EERTE . @MY, RENE S AR
P AT AR AR IR AR 3 B . AEXNZ R BT R BAE T, @ XA E R e, A
L5 ARSI R b, BATAIRS — Stk Ui WA EAT R BAT T R N AT S, BERIAL
BTG W T RS KRG 2 R R B SRR I0EE: ERERERN, &
WA ERE, LSRR EINR SR b A AR OUR SR I G R, ZRR R e A
A, MR ZE NS, ZEREEIT & AT AR U RO, ZEORIER A HRai. £S5
FERRAERLRE Y, VERORRRREARE 5 Gy, BRI SR 32 o
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