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Effects of Maize and Peanut Intercropping on Yield and Water Use
Efficiency under Different Precipitation Years in Semi-arid Region of
Western Liaoning

SUN Xianglong", FENG Liangshan®, YANG Ning" ,ZHANG Shihang’, XIA Guimin"

(1.a. College of Water Conservancy College, 1.b. College of Plant Protection, Shenyang Agricultural University, Shenyang 110161, China;

2. Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: Aiming at the problems of insufficient rainfall and unequal distribution of water resources in the semi—arid region
of western Liaoning, a more resilient planting model adapted to climate change was selected. This study conducted field
experiments and compared with maize (MS) and peanut (PS) as the control, the effects of intercropping patterns of maize
peanut 2 rows /2 rows (M2P2), maize peanut 4 rows /4 rows (M4P4) and maize peanut 8 rows /8 rows (M8P8) on yield and
water use efficiency in different precipitation years were studied. The three—year M2P2, M4P4 and M8PS treatment LER

were 1.02-1.08, 1.10—1.15 and 1.07-1.08, respectively. Research has shown that intercropping of maize and peanut has
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increased the productivity in different precipitation years (LER>1). As the intercropping stripes turned widened, the
intercropping advantages of maize and the intercropping disadvantages of peanut were both weakened. Maize had edge row
advantages in the intercropping system, while peanuts had edge row disadvantages. In the same intercropping treatment, the
maize yield per plant in edge row was significantly higher than that in other rows and sole—cropped maize, while the peanut
yield per plant in edge row was significantly lower than that in other rows and sole—cropped peanut. Increasing the edge
row advantage of maize and reducing the edge row disadvantage of peanut are important ways to achieve high yield and
efficiency in maize and peanut intercropping system. Maize was the main factor for stable production in the intercropping of
maize and peanut, and there was no significant difference in maize yield and harvest index in different precipitation year
types. As the intercropping stripes turned narrower, the harvest index, number of ears per unit area, number of grains per
ear, and hundred grain weight of intercropped maize showed an increasing trend, while these were the opposite in
intercropping peanut. There were significant differences in the number of ears and grains per unit area of maize and the
number of pods and grains per unit area of peanut in different precipitation years, while there was no significant difference
in the hundred grain weight of maize and peanut. The LER and WER of M4P4 were the highest (1.09~-1.15) among
different precipitation year types. Intercropping pattern suitable for semi—arid area of Western Liaoning.

Key words: corn peanut intercropping; drought resistant and stable production; water use efficiency; different precipitation

types; semi—arid region of Western Liaoning
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K, FEE VTR + B A 5 S AL, AR I a5k 25.4% , 5T N 1.4 g-cm,
AL E 8RN 1.21%, 2R 74 320 mg-kg ', AR & 5 13.6 mg-kg ', AR & 80 110.1 mg-kg'-
2021,2022, 2023 4EVEY) A= AR K B 43 5 R 527 mm (FF/KAERL) (283.6 mm (F- 7K 4E ) F1233.7 mm
(THAFR),
1.2 It
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WUE = Y/ET (2)
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Table 1 Crops yield and land equivalent ratio

Tk Ag-m™2) A= /(g m™)
\ b Maize yield Peanut yield
O ﬂl*ﬁ*ﬁiﬁ pLER,, PLER, LER
Year Planting system Al AR (e AR
Intercropping Sole Intercropping Sole
M2P2 726* 158" 0.68* 0.35" 1.02"
2021 M4P4 686" 1073 212 456 0.64 0.46* 1.10*
M8P8 653¢ 216* 0.61" 0.47* 1.08*
M2P2 663" 110" 0.67* 0.36" 1.03"
2022 M4P4 660" 956 135" 333 0.65* 0.442 1.09¢
M8P8 572" 161* 0.60" 0.47¢ 1.07*
M2P2 638" 102¢ 0.77* 0.29¢ 1.06
2023 M4P4 618" 861 1342 356 0.77* 0.38" 1.15*
M8P8 564¢ 1430 0.65" 0.45° 1.10
M2P2 676" 123¢ 0.70* 0.33" 1.03"
. i}
Rl M4P4 655" 963 160" 382 0.68* 0.43¢ 1112
Mean
M8P8 596¢ 173 0.62" 0.46° 1.08¢
¥
i 0.041 - 0.035 - 0.036 0.033 0.044
Treatment
\
R 0.058 0.017 0.043 0.035 0.186 0.179 0.098
Year
b < AF A5y
Ay 0.415 - 0.218 - 0.435 0.384 0.462
TreatmentXY ear

A NE)/NG PR R [ — AR R R AR ] 28 5 .3 (p<0.05) , T Tl

Note: The different lowcase letters indicates significant difference in different planting systems in the same year (p<0.05), the same below.

22 AEEEERBIRIEE
) A B R FTAE AR B WSCAR T8 HC 18] 1, B K B W3R 45 £ (0.45~0.48) I T ] £ £.K (0.48~
0.56) , S AE A R AE £ (0.46~0.49) 1 T [AI/EAE A (0.28~0.44) o [A]4E TR SA L Bl [RI VR R A9
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Figure 1 Harvest index of maize and peanut in different planting system
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Fx2 AE#EEXEY SR
Table 2 Crop yield traits in differentment planting systems

EEP S 1A
Ffy FERR R Maize Peanut
Year Planting system TEH (ears - m™2) FRA (kernels- ear™) TR E /g JH(pods-m™2)  FhiK/(seed-pod™)  EHHIHE/g
Ear number Kernel number 100-kernal weight ~ Pod number Seed number 100-seed weight
M2p2 3.49" 622° 33.4¢ 81.7° 1.74¢ 105.1%
M4p4 3.43b 579" 327" 105.8" 1.81° 109.8"
2021
M8P8 3.39¢ 595¢ 32.0¢ 109.5" 1.83" 11112
MS/PS 6.53¢ 5194 30.1¢ 220.2¢ 1.86° 110.8*
M2p2 347 466° 33.3¢ 75.6¢ 1.62¢ 90.0¢
M4p4 341° 573¢ 33.0t 81.5¢ .71 100.6°
2022
M8P8 3.32¢ 556" 31.0° 86.2" 1.76° 102.5"
MS/PS 6.49¢ 493¢ 29.94 174.3% 1.78 103.7*
M2p2 3.40° 573¢ 32.7¢ 66.2¢ 1.66¢ 91.74
M4p4 3.33" 568" 32.1¢ 83.8" 1.67¢ 94.6¢
2023
M8P8 3.27¢ 546¢ 31.5" 85.8" 1.72° 101.3
MS/PS 6.28¢ 4654 29.5¢ 184.8¢ 1.83¢ 104.1*
M2p2 345" 592¢ 30.0¢ 74.5¢ 1.68¢ 95.6¢
:ng M4p4 3.39b 583« 32.6* 90.4¢ 1.73 101.6"
M M8P8 3.32¢ 566" 31.5" 93.9 1.77% 105.0°
ean
MS/PS 6.43¢ 492¢ 29.9¢ 193.1# 1.82¢ 106.2¢
b
i 0.000 0.001 0.012 0.005 0.000 0.002
Treatment
\
P Rk 0.002 0.010 0.752 0.013 0.008 0.083
Year
b B AEfy
SR 0.576 0.352 0.088 0.636 0.004 0.002

TreatmentXY ear

24 AEEMERKIBITFEERA

ATRON S AR R GE8 P 3 S22 SN o X R AE AR AN R AT AR D 7= A T (& 2) .
TR HA AT FE AR R (] VR AL BE b o 1 47 A0 ok P i B 3 v T A A7 R s = e, B AR AT
FENAT S B AR R RIVEAD 3 20 147 40 AE 7= ) S 2 I T LA AT R A A . DRI, S0 oK
A T i 77 i A8, e B 2 R ORI AT UL B ARAE AR i 347 45 3. 2021-2023 4, M2P2,
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M4P4 M8P8 i 17 Bk ;= & 4351 A 194~222,190~217,183~209 g, T K Hiff y 149~166 g, M2P2 \M4P4
M8PS 14T 46 AE BARR P Hk 0350 Ry 7.72~11.7,8.66~13.7,9.34~14.8 o, A/ EBAE H 12.4~17.3 g

a. 2021 F K Maize —— M2P2 —— M4P4 d. 2021 fE£4: Peanut — —
225 —— M8P8 —— MS 18 — -
=~ 210 i I
B T 16
=3 s b
E >~ }\ FEH
.}EL 180 l\{ £ 14
165 i 12y 1
150 10
1 2 3 4 MS 1 2 3 4 PS
147 Row number 14T Row number
220 - b.2022 £k Maize 16+ e 2022 {6/ Peanut
T 200} L 14t
® -1"5 =
L] 0 U
SE 180f SE 12t !
g J:EH
LN 160 l\l 10 + /]
140 | I gt 1
120 6
1 2 3 4 MS 1 2 3 4 PS
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c. 2023 K Maize 16 2023 4 Peanut
200
14 ¢
180 L {
%5 -
% T 2.8
= iz =
w160 I\P\i BT g0t
i f %
140 8L I
120 6
1 2 3 4 MS 1 2 3 4 PS
147 Row number 14T Row number

B2 FEREERRDITFZERM(2021-20235F)
Figure 2 Yield of each row of maize and peanut in intercropping(2021-2023)
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ARy R 205 v M2P2 WU T A X 341G o v, 2021 4F R SE /KA, 2022 4F S /K 4F |, M4P4 1 MSPS (1)
WER 2% 5 AN 2.3, 2023 458 T 5247, M4P4 1) WER 55 T M8PS, i3i B JLAP FiAE AL M4 P4 (1) 7K 43 F1
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3 THieE4ig
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Table 3 Water use efficiency and water equivalent ratio of maize and peanut in different planting systems

IR (g2 m™2 - mm ")

A Pkt WUE TR AT M8 WM S KNS E
Year Cropping system WUE, WUE, WER,, WER, WER
M2P2 1.70 0.38¢ 0.73* 0.34" 107"
M4P4 1.59¢ 0.50 0.69" 0.45¢ 1.140
2021 M8P8 1.53¢ 0.51" 0.66" 0.46° 1.12¢
BAAE Sole 2312 1.11*
M2P2 227" 0.39¢ 0.76° 0.36¢ 1.13
o M4P4 222" 0.48" 0.75¢ 0.45" 1.19
M8P8 1.91¢ 0.59" 0.64 0.54* 1.18
HfE Sole 2.96° 1.08
M2P2 2.36° 0.39¢ 0.77¢ 0.28" 1.05
2023 M4P4 2.25¢ 0.51" 0.74° 0.36° 1.10°
M8P8 2.04 0.54 0.67" 0.39 1.06"
HifE Sole 3.05 1.40°
M2P2 2.100 0.39¢ 0.75¢ 0.33 1.08"
SEA5(E M4P4 2.03 0.50 0.73¢ 0.42¢ 1.14
Mean M8P8 1.83¢ 0.54" 0.66" 0.46° 1.12¢
A Sole 2.78° 1.20°

HR A X K R SRR BE AN [R] 5 T2 1) 0 B AR 2R S 4, AT i AR K A AR X AT R 2K
VR REAS AT B 22K, ol Ik 52 BRI A L Ao ] DL AR R P25 55 — D7 T P AR VR AR R TR AN T, R
TE YN 1) 2 (] 45 BRI ZR T2 AR 2 K o R B T o BRI AR5 3R I T K A AR IR Y
Fe M F R IAEAS R B K AR B ) 4 0K 77t LA B SOIR 48 22 5 AN 1 3, B0 FOKRAE T AR AL I
AARRCE FAR T F KA, o B W R AE A AR = PR R GBI R R B oK

TR Z W5 W K AL AE AR RE S 4 s A [ Y A= 7 =20, (Al R G b FOK M e 8, 7 i i 3%
SN, AEAE D 5 B, T R, AR BRI FOK B PS80, R R (e A R e 1 bk
Fen A0 B 2B AR TR 25 $5enT BB T e ALK B T R JHE B 2 i )Y, B v Vi o A9 1 0 7 i A ™
BRI XEAT R N HE R B BOR 1 B — @ G ™. X AT 45 21— B, B WA 2%
i JEE SN T oK B TR D B B, A6 A B TR 25 S U053 o i 47 2880 B 2 ) A1 2 00 8 77 484 20 0 B 2
DRI, DR] b 2S5 B0 3 A A A ) A 8 77 SO0 0 22 T 4 R AT A, R A8 A ) 3 A5 45 5
AT e BT KAE A VR B A R 1, 2 BN 3R T 0K, AN [R] B AF 2 ) 7 T 0K 7= i DL Sl gedis 2
ZESEAN A o B TR A /N TR S RSO ER AR 5 S r T RS R O P A 3G i e, I
W AT TR R, M TRIVEAEAE U T B o B2 5 DXOK G 5 i [B] VR 28007 14 B 2 R, AR IF e 3R B
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