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Study on nitrogen uptake and utilization characteristics
of potato and beans intercropping system

MAN Benju' , WANG Jianpeng', LIU Jili*, WU Na '
(1.School of Agriculiure, Ningxia University ,Yinchuan, Ningxia 750021, China;
2.Institute of Environmental Engineering ,Ningxia University ,Yinchuan, Ningxia 750021, China)

Abstract: Five different planting patterns of monocropping broad bean (IB), monocropping soybean (IS),
monocropping potato (IP) , potato intercropping soybean ( PS) and potato intercropping broad bean (PB) were set
up in a randomized block design from March to October in 2020 to explore the effects of different intercropping pat-
terns on potato nitrogen content, soil nitrogen and yield in order to alleviate the obstacles of potato continuous crop-
ping and provide a theoretical basis for the sustainable development of farmland ecosystem in the mountainous area
of southern Ningxia. The results showed that intercropping increased the nitrogen content and distribution ratio of
potato roots, stems and tubers, but decreased the nitrogen content and distribution ratio of potato leaves. PS effec-
tively increased the contents of alkali-hydrolyzed nitrogen and total nitrogen, but decreased the contents of ammoni-
um nitrogen and nitrate nitrogen. The content of alkali-hydrolyzable nitrogen was the highest except at seedling and
mature stage. Compared with IP and PB, they were 14.14% ~26.19%, 2.25% ~24.59%, 1.54% ~29.18% and
1.02% ~3.45% , 2.08% ~2.85% and 2.73% ~3.23% higher from bud stage to tuber expansion at 0~20, 20~40 cm
and 40~60 cm, respectively. PS was the highest for total nitrogen except at seedling stage. Compared with IP and
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PB at 0~20, 20~40 cm and 40~60 cm, they were 8.00% ~21.93%, 15.46% ~59.2% , 19.44% ~54.41% and
6.05% ~14.48% , 4.41% ~36.23%, 12.24% ~28.08% , respectively. The nitrate nitrogen was the highest in PS
from seedling stage to maturity stage. At 0~20, 20~40 c¢cm and 40~60 cm, they were 30.37% ~63.11%, 15.92%
~67.81%, 31.93% ~79.56% lower than 1P, and 8.06% ~63.11%, 3.35% ~67.81%, 13.08% ~ 35.18% lower
than PB. PS was the highest in ammonium nitrogen from seedling stage to maturity stage. At 0~20, 20~40 c¢m and
40~60 cm, they were 14.21% ~39.76% , 31.69% ~57.46% , 44.09% ~52.98% and 4.91% ~37.25%, 4.91% ~
37.59%, 1.39% ~ 37.51% higher than IP and PB, respectively. The results of membership function analysis
showed that the PS treatment had the best comprehensive evaluation, the land equivalent ratio was the largest, and

the interspecific competition was the least. The planting mode suitable for popularizing in production was potato in-

tercropping soybean.

Keywords: potato; intercropping; beans; nitrogen utilization; land equivalent ratio
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Table 1  Physical and chemical properties of foundation soil samples

TRRE LB £ A WA B "
Soil depth/cm OM/(g - kg™") Total N/(g - kg™') Total P/(g - kg™') Avail N/(mg + kg™") Avail K/(mg - kg™") P
0~20 8.59 0.76 48.16 68.05 353.59 8.1
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Fig.4 Effects of intercropping on soil ammonium nitrogen content of potato
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Fig.6  Effects of intercropping on soil total nitrogen content of potato
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Table 2  Effects of intercropping on yield and land equivalent ratio of potato, soybean and broad bean

s e s SR A PRI 325 7
Treatment oybean yield Broad bean yield Potato yield Land equivalent ratio Aggressivity
/(kg - hm™) /(kg - hm™) /(kg - hm™2)

P 29082.24+422.09¢

PS 6078.38+211.59 33141.56+211.61a 2.41 -0.18

PB 4022.70+256.68 30632.50+836.36b 2.26 -0.15

IS 4792.50+540.94 1.00

1B 3333.00+247.35 1.00

PR FREFRR 22 5 .3 (P<0.05) ,“ =7 5 o bnifiiR 2,

Note: Different letters in the same column represent significant differences (P<0.05) ,+ is the standard error( P<0.05).
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Table 3  Effects of intercropping on membership function values of nitrogen indexes in potato soil

16k | 0~20 cm 20~40 cm 40~60 cm
Index Period P PS PB P PS PB P PS PB
T Seedling 1.00 0.00 0.83 0.00 0.39 1.00 1.00 0.00 0.19
o PR Squaring 0.00 0.08 1.00 1.00 0.00 0.59 0.83 1.00 0.00
Eﬁi’a P22 18 Tuber formation 1.00 0.00 0.94 0.88 0.00 1.00 0.31 0.00 1.00
HZE 5 K Tuber expansion 0.77 0.00 1.00 0.99 0.00 1.00 0.63 0.00 1.00
JREIY Harvest 1.00 0.05 0.00 0.00 0.85 1.00 0.00 1.00 0.09
T Seedling 0.00 1.00 0.38 0.79 1.00 0.00 0.00 1.00 0.61
. FLFE W] Squaring 0.00 1.00 0.40 0.11 1.00 0.00 0.00 1.00 0.37
a‘&* H22IE 19 Tuber formation 0.00 1.00 0.90 0.45 1.00 0.00 0.00 1.00 0.65
HeZE [ K Tuber expansion 1.00 0.32 0.00 0.00 0.70 1.00 0.11 1.00 0.00
JHEIY Harvest 0.00 1.00 0.66 0.33 1.00 0.00 0.00 1.00 0.52
T Seedling 0.00 1.00 0.75 1.00 0.80 0.00 0.00 1.00 0.79
—— PR Squaring 0.00 1.00 0.64 0.88 1.00 0.00 0.00 1.00 0.25
n‘?\l" HZEIE B Tuber formation 0.00 1.00 0.79 0.48 1.00 0.00 0.00 1.00 0.07
BeZE % K] Tuber expansion 0.00 1.00 0.22 0.07 1.00 0.00 0.00 0.11 1.00
JEIY Harvest 1.00 0.57 0.00 1.00 0.51 1.00 1.00 0.00 0.82
T Seedling 0.00 1.00 0.15 0.00 1.00 0.25 0.17 1.00 0.00
- A Squaring 1.00 0.00 0.08 0.39 0.00 1.00 1.00 0.00 0.33
%ﬂfk B2 B Tuber formation 0.00 0.00 0.25 0.00 0.44 1.00 1.00 0.00 0.13
HeZ£ % KM Tuber expansion 0.00 0.00 0.15 0.00 0.50 1.00 1.00 0.00 0.00
WY Harvest 1.00 0.00 0.59 0.52 0.00 1.00 0.76 0.00 1.00
YI{H Average 0.38 0.50 0.49 0.44 0.61 0.54 0.39 0.56 0.44
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