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Effect of Different Cropping Patterns on Avena sativa, Wheat
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Abstract: This study mainly adopts three planting patterns for oat cultivation (4vena sativa):intercropping, mixed cropping,
and monocropping. The crops used for intercropping and mixed cropping are spring rapeseed, common vetch, and hairy
vetch, oat monocropping is the control. This study investigates the effects of different cropping patterns on the growth
periods, nutritional quality, fresh grass yield, grain yield, and the density of wheat aphid natural enemies, and compares their
control effects against aphids. The following results are obtained: The three intercropping treatments have no significant
effect on the growth periods of oat, while the three mixed cropping treatments delay the harvest period by 1-4 days. Mixed
cropping with common vetch or hairy vetch in oat fields significantly increases the contents of crude protein (CP), acid
detergent fiber (ADF), and neutral detergent fiber (NDF) in oat. None of the six treatments exerts a significant influence on
oat grass and grain yield. During the oat booting stage, the aphid population density in oat fields mixed with spring rapeseed,
common vetch, or hairy vetch is significantly lower than that in monocropped oat. The aphid population density in the three
intercropping treatments shows no significant difference compared to the control. The natural enemy density is the highest in
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oat fields mixed with hairy vetch. The natural enemy densities in oat fields mixed with spring rapeseed or common vetch, as

well as in rapeseed intercropped with oat, are all significantly higher than in the control. During the flowering stage, the

aphid population densities of oat in all six treatments are lower than in the control, and the natural enemy density is the

highest in oat intercropped with hairy vetch. During the filling stage, the wheat aphid population density of the three mixed

cropping treatments is lower than that in the control, and these three patterns exhibit relatively high control effects against

wheat aphids, reaching approximately 52.81%-62.23%.

Keywords: Avena sativa; intercropping; mixed cropping; wheat aphid; natural enemy
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Fig. 1 Planting layouts of oat intercropped/mixed with smooth vetch, hairy vetch and spring rapeseed
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Note: “CK” represents the oat monoculture (control). “YB” denotes oat border protection (two rows). “Y/J” indicates oats intercropped

with common vetch, and “J” represents common vetch alone. “Y/M” denotes oats intercropped with hairy vetch, and “M” represents hairy

vetch alone. “Y/C” refers to oats intercropped with rapeseed, whereas “C” represents rapeseed; in oat - rapeseed intercropping, the planting

pattern follows a 2+2 alternate-row arrangement. “Y-+J” denotes oats mixed with common vetch, “Y+M” denotes oats mixed with hairy

vetch, and “Y+C” denotes oats mixed with rapeseed. These abbreviations were used for field survey labeling. See the text for details.
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Table 1 Growth stages of oats under different cropping patterns

IS LAV TR 7 N Y ] SYEENT R RN el WES RLEJE MM Rl Wioil

Treatment Sowing Emergence Tillering  Jointing Booting Heading Filling Milky Wax-ripe Maturity = Harvest
code stage stage stage stage stage stage stage stage stage stage stage
Y/J 5/6 5/20 6/9 6/21 7/14 7/25 8/3 8/22 9/1 9/9 9/20
Y/M 5/6 5/20 6/9 6/21 7/14 7/25 8/3 8/22 9/1 9/9 9/20
Y/C 5/6 5/20 6/9 6/21 7/14 7/25 8/3 8/22 9/1 9/9 9/20
Y+ 5/6 5/20 6/9 6/22 7/16 7/27 8/5 8/25 9/4 9/12 9/23
Y+M 5/6 5/20 6/9 6/22 7/16 7/27 8/5 8/25 9/4 9/12 9/23
Y+C 5/6 5/20 6/9 6/22 7/16 7/27 8/6 8/26 9/5 9/13 9/24
CK 5/6 5/20 6/9 6/21 7/14 7/25 8/3 8/22 9/1 9/9 9/20

2.1.2 REAHEE R ERE TR A LE XE
W) 6 TUE TR 48 A5 I € 18 L3R 2, 43 0] A0 45 FH 2R
1 (Crude Protein, CP) . #fl fI§ lli (Ether Extract,
EE) . fil 7% 43 (Ash, ASH) . T4 i (Dry Matter,

DM) . R % ¥t % 4F 4k (Acid Detergent Fiber,
ADF) Fl1 51 3 ¥ £ 4E (Neutral Detergent Fiber,
NDF) [ & & i 2 5 T B /R e 22 A AR R =0, i
H A 4b 3 1) CP . ADF 1 NDF &5 & H H. 7] 3 i
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Table 2 Nutritional indices of oats at the cutting stage (wax-ripe stage) under different cropping patterns

BT %

Qb FRALAS Nutrient composition
FTRYRYEy PN
Treatment code WUE L CP WIS EE LK 4 ASH PR LT Y TR MRV 2T 4 T DM
NDF ADF

Y/ 10.94+0.45b 1.37+0.10a 4.58+0.13a 53.17+0.77b 37.77+0.31a 36.5+0.25a
Y/M 11.57+£0.29b 2.14+0.08a 4.74+0.09a 52.94+0.59b 36.40+0.43b 36.1+0.28a
Y/C 9.96+0.52bc 1.87+0.11a 4.57+0.06a 55.49+0.45b 35.47+0.73b 34.7+0.30a
Y+I 15.27+0.22a 1.59+0.08a 4.39+0.10a 60.30+0.86a 39.98+0.55a 35.9+0.31a
Y+M 14.84+0.63a 1.944+0.05a 4.50+0.22a 59.08+0.99a 40.61+0.73a 36.8+0.22a
Y+C 9.57+0.58bc 2.01+0.04a 4.39+0.18a 55.15+0.34b 37.02+0.57b 33.5+£0.29b
CK 12.03+0.76b 1.88+0.14a 4.86+0.21a 53.89+0.85b 35.98+0.62b 36.9+0.26a

EARNG P RRREREE(P<0.05, FHE.

Note: Different lowercase letters indicate significant difference(s P < 0.05) , The same as below.

2.1.3 ARAPHAR Xy = B bE MR
WS, 28 5E 73 AT 7 AN A R R
THELL SR T R R R 3. AL

THRERLRE R CBR R R i &
FH 25, R, 8] RAE L3 3R EY AR — b
X B S B ARG T R

R3 FEIMERXHHRE~E
Table 3 Oat yield under different cropping patterns

. fitf 5= 4/ (kg/hm?) TH =i/ (kg/hm?) T /% KRS BrRr7 i/ (kg/hm?)
QbR A Treatment code ) ) ) o

Fresh forage yield Dry matter yield Dry matter ratio Grain yield

Y/ 34 108.42+213.96a 11 462.31+451.48a 33.61£2.11a 3549+414a

YM 33 852.17+197.84a 12 057.39+395.20a 35.62+3.04a 3326+367a

Y/C 32 795.46+220.57a 11 846.40+407.35a 36.12+3.62a 3198+288a

Y+ 33 104.21+£204.92a 12 004.18+397.44a 36.26+3.35a 3275+385a

Y+M 32 110.77+£245.07a 11 299.46+447.01a 35.19+2.97a 3417+431a

Y+C 30 229.54+241.90ab 10 931.224504.05a 36.16+2.63a 3379+370a

CK 32 895.49+188.45a 12 006.39+429.51a 36.50+3.58a 3437+452a

EARNG FRERRZE R EEP<0.05, T,

Note: Different lowercase letters indicate significant differences(P < 0.05), The same as below.
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Fig. 2 Aphid population density in oats at the booting stage
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Fig. 3 Abundance of natural enemies in oats at the booting stage
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Fig. 4 Aphid population density in oats at the flowering stage
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Fig. 5 Abundance of natural enemies in oats at the flowering stage
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Table 4 Control efficacy of different cropping patterns against wheat aphids at key growth stages of oats

X T2 B AR U BT %

Ab AR Control efficacy against wheat aphids
Treatment code 2Rt TFAE] IR
Booting stage Flowering stage Grain-filling stage

Y/C 15.04+2.17d 26.25+3.10d 26.86+1.93d
Y/J 17.82+1.94d 34.90+3.58¢ 40.69+5.24¢
Y/M 26.00+2.85¢ 53.87+4.61b 35.11+4.61cd
Y+C 40.82+4.37ab 52.81£5.22b 62.23+6.17a
Y+ 28.41+3.03¢ 56.45+4.87ab 53.19+6.00b

Y+M 50.56+5.69a 61.46+6.61a 56.38+5.87ab
CK

AR/ NG P RFRRZRRE (P<0.05), FE.

Note: Different lowercase letters indicate significant differences(P < 0.05), The same as below.
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