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Effects of Millet and Soybean Intercropping Patterns on Dry Matter
Accumulation and Distribution, and Yield of Crops

CAO Yuyuan,JI Xiaoling, LIU Qin,HE Dongdong, WANG Xiaolin,ZHANG Xiong
(College of Life Sciences, Yulin University, Yulin 719000, China)

Abstract: To explore the best intercropping method of millet and soybean under interfilm cultivation conditions in the loess
hilly—-gully region of northern Shaanxi, a single—factor randomized block experimental design was used to set up 5 treatments,
including 2 rows of millet with 2 rows of soybean intercropping(I,,), 2 rows of millet with 4 rows of soybean intercropping(l,,),
4 rows of millet with 2 rows of soybean intercropping(l,,), millet in single cropping(SG), and soybean in single cropping(SD).
Characteristics such as dry matter accumulation and distribution, interspecific competitiveness, and their effects on the yield of
millet and soybean under different intercropping patterns were analyzed. The results showed as follows. The dry matter
accumulation of millet was significantly increased by the three intercropping treatments, and it was significantly higher in the I,
treatment than that in the I, treatment. At the booting stage, the dry matter allocation ratio to leaves was greater than that to
stems. At the maturity stage, the dry matter allocation ratio to spikes was greater than that to leaves and stems. The dry matter
allocation ratios of the three intercropping treatments were significantly higher than those of the single cropping, with I, and I,,
treatments being significantly higher than the I,, treatment. The dry matter accumulation of soybean was significantly increased by
the three intercropping treatments. At the flowering stage, the dry matter allocation ratio to leaves was greater than that to stems.
At the maturity stage, the allocation ratio to pods was greater than that to the stems and leaves. Among the three intercropping
treatments, the pod allocation ratios were significantly higher than those of the single cropping, with no significant differences
observed among the intercropping treatments themselves. The land equivalent ratio for the I,, and I, intercropping treatments
was 1.10 and 1.06, respectively, increasing land productivity by 6 %-10% and highlighting the benefits of intercropping. The I,
intercropping treatment had a land equivalent ratio of 1.00, indicating no intercropping advantage. Under the intercropping
treatments, millet demonstrated stronger interspecific competitiveness(A;=>0) and a higher yield nutrient competition ratio(CR;>
1) than soybean. The I,, treatment had significantly lower interspecific competition than the I, and I,, treatments. In conclusion,
the 2 rows of millet with 2 rows of soybean intercropping was the most effective millet soybean intercropping method in the loess
hilly—-gully region of northern Shaanxi.
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Fig.1 Planting pattern in the field
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Tab.1 Dry matter accumulation and allocation ratio of millet in single cropping and millet-soybean intercropping systems

kTR AR/ (g/ ) TSI L2/ Y
AR Dry matter accumulation per plant Dry matter allocation ratio
Planting ) . .
pattern Qﬁﬁ;ﬁ m;}h/ﬁ;q ZFE Booting stage MUY Maturity stage
Booting stage Maturity stage 2 Stem it Leaf 2 Stem it Leaf T Ear

SG 7.2140.50b 46.81+1.91c 22.814+2.52a 77.194+2.52a 29.17+0.83a 33.48+0.49a  37.35+1.18c
I, 9.46-+0.32ab 61.45+2.93ab 25.6041.27a 74.40+1.27a 24.51+1.17b 27.32+0.63b  48.17+1.24a
I, 11.61£0.94a 66.76+3.46a 25.9942.60a 74.0142.60a 23.91+1.30b 28.36+1.44b  47.74+1.08a
I, 8.7540.83b 57.864-2.30b 23.4341.35a 76.5741.35a 27.00+0.80ab  29.50+0.95b  43.50+1.36b

T« 3 T RO DA P 3 (B b 5 1R 80 B IR AN [/ 5 B R AR BT 02 55 596 K. Tl

Note: The data in the table was the means of replicates £ standard error; different lowercase letters in the same column indicated the signifi-

cant difference at the 0.05 level. The same as below.
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Tab.2 Dry matter accumulation and allocation ratio of soybean in single cropping and
millet—soybean intercropping systems

kT YRR/ (g/ Bk TH S HC LR/ %
TR A X Dry matter accumulation per plant Dry matter allocation ratio
Planting
G 3 12 i 2k aturity sta
pattern }FTE/H)}% EE?*L,HJ% FFAEW]  Flowering stage WY Maturity stage
Flowering stage Maturity stage %% Stem i Leaf 2% Stem - Leaf EH Pod
SD 31.93+£2.78a 113.154+10.12a 46.44+1.12a 53.56+1.12a 19.4240.68b 2.11+£0.56a  78.47+1.12a
I,, 16.0041.76bc 78.26+£9.12b 46.37+4.48a 53.63+4.48a 25.78£1.66a 2.64+t1.24a  71.58%2.62b
I, 22.611.84b 84.96£7.69b 47.86+1.21a 52.14+1.21a 24.82+1.11a 2.40+£1.18a  72.78£1.70b
I, 13.7840.26¢ 76.48+£8.45b 45.39£0.77a 54.61+£0.77a 26.94£0.90a 2.77£1.43a  70.29£4.26b
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Tab.3 Effect of miller—soybean intercropping on
crop yield

¥j—Afk7 4t/ (kg/hm?)  Uniform yield
A+ Millet K& Soybean
2560.26+329.31a

b AT A6 2X

Planting pattern

HifE Single cropping 2 517.954249.21a

I, 1732.04+205.49b 789.77+136.05¢
I, 1141.66+39.93¢ 1657.52£245.09b
I, 2128.864+129.56ab 548.53+£70.30c¢

58 F AR, A F KGR ] fa) £ &b B 6 K
G B E I (P<<0.05) . £ 40K e
KNFI K SD>1,>>1,,>>1,,, K 57 B b 3 i 7= i
72 560.26 kg/hm®, 1 & = T4 MIVEAL # . B4R
G AL R B R 3.5 8K/ m”®, Ly Ly A1 L, [R] 4 A 23
TR G — AR B S B 1.75.2.33. 1. 178k /m?,
i ML L 23 51 R 50 %% .66.7 % F133.3% o Ly L, Ml L,
] A b 3R T B — Ak i Ol B R R R
30.85% 64.74 % F121.42% . ibd WA £E AR [R] 5 -+ H i
FRL R 7 B AR T B4 3R 7 i 2 3
2.3 BFATEMEX L4 = BN

AT LLFE A R ] A A 336 45 FR 5



W A A T R AR RO VR T R R TE K™ Y ST

B i = H 2 5 L Y 52 2 2 (P<<0.05) , L, 5 L, .
Lo 48 F UK S0 g - b > a2 5 3 3P DA
L 2 SR X B A TR 2R 48 19 | Y 1 LU RE e oA
F(P>0.05) , 5 L, Al 1L, 3% 2 Fl )45 5 X /Y + Y
FHH R T 1o BEH LR 1,3 2 Fl i) £ 40 38 0] LU3R
e AR AR A BB, S L, b B SR
o
4 BFMAEFREEEER LY B

Tab.4 Land equivalent ratios in different
millet—soybean intercropping patterns

ol AL A6 2C

Planting pattern LER; LER, LER
I, 0.6940.08a  0.3140.05b  1.00+0.054
L, 0.4540.02b 0.6540.10a 1.10+0.09a
1, 0.8540.06a 0.2140.03b 1.06+0.03a
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