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Abstract

among different strip intercropping patterns of corn and soybean in the southern foot of the Great Khingan

To clarify the characteristics of soil water and heat changes and the differences in crop yield formation

Mountains, the varieties tested were soybean ‘Dongsheng 19’ and maize ‘Yinnongyu 12°. Six intercropping
patterns of soybeans, 2 rows of soybeans and 4 rows of corn (S;M,), 2 rows of soybeans and 6 rows of corn
(S,My), 4 rows of soybeans and 4 rows of corn (S,M,), 4 rows of soybeans and 6 rows of corn (§,My), 6 rows
of soybeans and 6 rows of corn (SgMy), (the traditional two rows of soybeans and two rows of corn S,M,), were
designed in both 2023 and 2024. The influence on the dynamic changes of soil water and heat throughout the
entire growth period of soybeans, as well as their yield and water use efficiency were analyzed. The results show
that: During 2023 and 2024, the soil moisture content of the three soil layers of 0-10, >10-20, and >20-40 cm
in the soybean strip presented a single-peak curve variation trend with the progress of the soybean growth period.
Moreover, the soil moisture content in the three soil layers all decreased with the increase of the number of rows
in the corn strip, while the water consumption of the soybean strip increased with the increase of the number
of rows in the corn strip. The soil temperature in the 0-15 cm soil layer in the soybean zone generally showed
a single-peak curve variation trend with the progress of the growth period, and increased with the increase of
the number of rows in the corn zone. During the two years, the economic yield and water use efficiency of
soybeans in S,M,, S,;Ms; and SsMg were all higher than those in S,M, treatment. The economic yield was 19. 86%,
42.05%, 76.82% and 57.15%, 13.31%, 57. 18% higher than that in S;M, treatment, respectively. The water
use efficiency was 19.16%, 40.34%, 76. 16% and 58.91%, 11. 183%, 54. 37% higher than that of the S;M,
treatment, respectively. Moreover, the economic yield, biological yield and water use efficiency of the soybean
strip all decreased with the increase of the number of rows in the corn belt. During the two years, the highest
values of group yield and land equivalent ratio occurred in S;M, and S,M,, and the differences were not
significant. Taking multiple factors such as crop yield, high yield and efficiency, as well as the level of regional
mechanized operation in the intercropping system into account the S,M, treatment can be promoted in the
southern foot of the Great Khingan Mountains.

Keywords intercropping of jade beans; soil moisture content; soil temperature; soybean output; water use

efficiency
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Fig. 2 Soil water content at different growth stages in soybean strip in 2023 and 2024
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25 8.3 (P<<0.05), S;M; . S,M; . S,M, Ak B R 5 48
UF 7 S, ML Ab B 4y ) 3 57,1896 .13, 31% .

57.15% , 2 FF e imy £ U5 7 1 44 Y BAE SsMG AL B, HR
2R o R I M B K AT B0 B i e b o
2023 F1 2024 4745 4b BR8] 1 A P 7= i AR f R B 5 42 0%
PR AL, H SOM A #E S T Al AR B 2 4R BE R
B, K 447 Ak B ISR 1 B0 IR 1 F 247, T
SsM; . S:M; . S, M, A B ] K2 S,M,  S,M, .S, M, 4k B[] 44
ERANRHE,
2.3.2 ERFEF HAFERILLFTR

2 3 AT AT, 2023 4F Ay 4% Ak B K 77 o b e 2
& K S,M,>S,M,>S,M;>S,M,>S,M;>S,M;;
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F2 2023F2024 FZABEAENTE
Table 2 Soybean yield of different treatment in 2023 and 2024

A0y Ak 3 AR 4/ (kg/hm?) W7 i/ (kg/hm*) Wi 3k 45 £
Year Treatment Grain yield Biological yield Harvest index
S;M, 1775.43+237. 02" 4 069.16+543.23° 0. 44
S.M, 939.86+67.77° 2 241.72+161.65° 0. 42
S, M, 530. 08+97. 55' 1190.98+219. 18 0. 43
208 S.M, 2 522.59+55. 85 5 373.70+118.98" 0.47°
S.M; 2 128.34+178.93 4 635.08+389.67° 0. 46"
SsM; 3 139.30+134. 16 6 346.41+271.21° 0.49
S,M, 1569. 24+159. 60" 3 387.13+344.50 0. 46"
S,M, 1163.73+318.94° 2 778.28+476.69° 0.45°
S, M, 752.30+68. 36" 1 656. 09+ 150. 48" 0.45°
20z S.M, 2 466. 08+130. 09 5019.69+266. 74 0.49"
S.M; 1778.104+145.67" 3579.11+293. 22 0. 50"
SsM; 2 466.48+76. 29" 5021.22+155. 32" 0.49°

2024 4F £ RE R B mrh, SOML R, SoMG IR -
2023 4F , 25 Ak 38 B AR 7 i P, SuML By, SUML IR
. HOSM, 3 T A Ak 38 (P<20. 05), 433l L
S.M,.S:M;. S.;M, . S,M; ., SgM; i 10. 21% . 16. 28 % .

8.34% 14.74% .21. 91 % 5 2024 4F 45 4b HH ) B {4 7=
5 2023 4F 1 LR R —E, 24F KK, S,M, Al
SIM, 1y 4 M4 L G KT O fih 4b B
H>1.00.

3 2023 2024 FEEZERBEERFHNE.RETFRNTEMLHLYSEE

Table 3 Corn kernel yield, system grain yield and land equivalent ratio of different treatment in 2023 and 2024
Gy M EORKPER/(kg/hm’)  REFHL R/ (g/hm) ERTRT
Year Treatment Corn kernel yield System grain yield Land equivalent ratio

S M, 11 534. 66" 1 3310. 09° 1.56
S,M, 11 137.63" 12 077. 49" 1.39
S,M; 10 916. 42" 11 446. 50" 1.31
2023
S.M, 10 157. 31" 12 285. 65" 1.61
S.M; 9 077.41° 11 600. 00 1.41
SsM; 7778.72¢ 10 918. 02° 1.36
S M, 11 529. 00 13 098. 24* 1.53
S,M, 10 481. 36" 11 645. 09" 1.26
S M, 11 215. 46° 11 967. 76" 1.28
2024
S.M, 10 446. 48" 12 912. 56° 1. 60
S.M; 9 402. 52° 11 180. 62° 1.37
SsM; 8 059. 35 10 525. 82° 1.36

2.4 MAREFTHRKERKEKSFANENZ N

H1 I 6 71, K 5 K R R AT Eiou 424
K 5 0—40 em £ )2 W9 FE K B A B
(P<C0.05),2023 4F &4k I i 3% = T 2024 4F , H K

R FE K B BE KA AT R R B g . 2023 48,
SuM, S, Mg S M, Ak H A HE 7K 1 3 T AL SE Y S,M,
AEFLCP<C0. 05), 43 A3 T 1. 13%.1. 25% .1. 29 %5
2024 4, £ 4b BB 1 HERE K il R BRCE SM>>
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S,M,>S,M;=>S,M;>S,M,>S,M,. 7&K &K H
BRI, 2024 4F A Ab B AR 15 T 20234, H R W
(49 7K 43 1) FH 28023 14 B R K A7 A7 55000 389 Jn i R A .
2023 4F 45 Ab BK K K 43 A RCE o 2K R

SeM>S,M;>S,M,>S,M,>S,M, > S, M, S,M; i) K
K 3 A AR AR, AR 0. 86 kg/(hm* mm) 5
2024 47 N [R) A B R T K 4 R 350 i e KR
SM,>S;M;=>S,M;>S,M,>S,M,>S,M;.

6a0 . B 202K Ao 203K
Water consumption in 2023 Water use efficiency in 2023
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5§ 620fF a B 2
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g 2 L o
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Fig. 6 Soil water consumption in 0-40 cm soil layer of soybean strip and water use efficiency of soybean in 2023 and 2024
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