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Abstract ;: The experiment was conducted from April to October 2023. Five treatments were established ; maize
and soybean intercropping ( MS) , broomcorn and soybean intercropping ( BS), sole cropping maize (M), sole
cropping broomcorn (B), and sole cropping soybean (S). The yield, plant nitrogen accumulation and soil water

content of corn, broomcorn and soybean were measured. The changes of crop yield, land productivity, water use ef-
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ficiency and nitrogen use efficiency were analyzed, and the inter-specific competition and promotion effects of dif-
ferent intercropping modes of grass beans were explored. The results showed that; (1) The grain yield of intercrop-
ping maize (MS) was significantly decreased by 21.53% compared with that of mono-cropping maize (M) , and the
grain yield of intercropping broomcormn (BS) was decreased by 7.17% compared with that of mono-cropping broom-
corn (B). Compared with mono-cropped soybean (S) , the grain yield of soybean treated with MS and BS was sig-
nificantly reduced by 53.65% and 57.39%, respectively, and BS treatment was more advantageous in yield.
(2) The land equivalent ratio (LER) and water equivalent ratio ( WER) of BS treatment were 9.42% and 7.75%
higher than that of MS, respectively. BS had more advantages in land and water use. The nutrient benefit of the in-
tercropping system primarily lies in the increased nitrogen accumulation. In the maize and soybean intercropping
system, nitrogen accumulation was 15.41% higher than that of mono-cropped maize and 14.32% higher than that of
mono-cropped broomcorn. Regarding nitrogen absorption efficiency, grain nitrogen use efficiency, nitrogen harvest
index, and nitrogen partial productivity, the values for intercropped maize were 2.31% to 21.52% lower compared
to mono-cropped maize, while the values for intercropped broomcorn were 3.00% to 7.19% lower compared to
mono-cropped broomcorn. The nitrogen utilization of the broomcorn and soybean intercropping system proved to be
more advantageous. (3) The interspecific competitiveness of broomcorn relative to soybean in BS treatment (A =
0.62) was smaller than that of corn relative to soybean in MS treatment (A, =1.27). The relative crowding coeffi-
cient of BS treatment (K, =1.30) was smaller than that of MS treatment (K, =1.77). BS handled interspecific com-
petition relatively harmoniously. In conclusion, both intercropping systems can enhance land productivity and nitro-
gen accumulation to varying extents. The broomcorn-soybean intercropping system offers higher land productivity,
better water use efficiency, and relatively harmonious interspecies competition, making it more suitable for promo-
tion in northern Shaanxi.

Keywords: maize; broomcorn; soybean; intercropping; yield; water and nitrogen utilization; species compe-
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Table 1

use efficiency and water equivalent ratio

IKA>F L WUE/ (kg + hm™?

Effects of different treatments on water

~mm™)

b ‘ — T K I
B 23.46+0.93a
BS 20.66+0.19b 2.01+0.02b  1.29+0.12a
M 17.16+0.63¢
MS 13.38+0.90d 2.03+0.02b  1.19+0.20a
S 4.95+0.30a

T FFIAR/NE FRACR A BN 22 5 .35 (P<0.05) , Tl
Note ; Different lowercase letters in the same column represent signif-

icant differences between treatments ( P<0.05). The same below.

R2 ARLEMNENERBREMEZFAREHZIN

Table 2 Effects of different treatments on nitrogen accumulation and nitrogen utilization efficiency of crops

Mo b ERAER B e TigIES g e DL ES ELLEIN =51 RN A7 1
L2 AbFE Above-ground nitrogen N uptake Grain N use N harvest N partial factor
Crop Treatment accumulation efficiency efficiency index productivity
/(kg « hm™) /(kg - kg™) /(kg - kg™) /% /(kg - kg™)
= B 304.63+12.36a 1.35+0.05a 32.30+1.75a 56.49+2.72a 43.56+£0.98a
Broomcorn BS 291.29+12.49a 1.29+0.06a 31.33+1.25a 51.38+2.41a 40.43+0.42a
Fok M 181.80+7.39a 0.81+0.03a 42.03+2.53a 69.83+1.73a 33.83+1.27a
Maize MS 145.83+11.79b 0.64+0.05a 41.06£1.07a 63.88+2.86a 26.55+1.82b
. S 132.03+5.36a 1.65+£0.07a 14.47+0.40a 85.13+1.45a 24.44+1.49a
S()j;bin MS 64.26+4.54h 0.86+0.06b 15.83+1.06a 76.45+3.08a 11.33+0.14b
BS 69.11+4.94b 0.80+0.06b 15.50+0.87a 75.28+1.16a 11.04+0.08b

T MBI RNG B3R AR R VR T AR AR B R 22 5 2.3 (P<0.05)

Note : Different lowercase letters in the same column indicate significant differences between treatments in the same stage (P<0.05).
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Table 3  Effects of different treatments on yield

and yield components of maize
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Table 4 Effects of different treatments on yield

and yield components of broomcorn

e N gl BRI ERITE RPRTE e 58S TRL FRL
- Far length Ear diameter ~Kernels ~ 100-kernel Grain yield . Ear length 1000-kernel Grain yield
Treatment R i 5 Treatment K o

/cm /mm per spike  weight/g /(kg - hm™) /cm weight/g /(kg + hm™)
M 16.98+0.51a 44.39+1.44a 543+15a 24.96+0.34a 7611+284a B 30.65+0.76a 34.87+1.00a 9799+219a
MS  16.3620.44a 42.57+2.42a  496+9a  21.48+0.15b 5972+410b BS 30.73+1.23a 34.27+0.16a 9096+93b

x5 AELAEMNKEFEREHREEZHFNE
Table 5 Effects of different treatments on yield

and yield components of soybean

o EMEEIxE Lt B bk B DA RN
Table 6 Effects of intercropping patterns on land equivalent

ratio, attack force and relative crowding coefficient

BRI FRE ERLBTE LIRS
Ab 3 . . . o
Treatment Effective pod ~ Grains 100-grain Grain yield
reatmen number per pod weight/g /(kg - hm™)
S 36+2a 8lx4a  26.05+0.25a  1955+119a
BS 13+1b 31x1b  24.11+0.39b 883+6b
MS 15+1b 32+1b  23.73+0.03b 906=11b

+ Y L LER AT BB K

b3 . ity A, . T
Land equivalent . Relative crowding
Treatment . Aggressivity ..
ratio coefficient
MS 1.25+£0.06a 1.27+0.13a 1.77+0.18a
BS 1.38+0.04a 0.62+0.03b 1.30+£0.06a
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