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Effects of nitrogen application rate on nitrogen accumulation and
yield of intercropping potato plants

CAI Ming', LIU Jili*, YANG Yaya', HE Jinhong', Chang Wenwen®, He Haifeng', WU Na'
(1. College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China;
2.College of Resources and Environment, Ningxia University, Yinchuan ,Ningxia 750021, China)

Abstract; Aiming at the large scale continuous cropping of potato in the mountain area of southern Ningxia,
the problem was obvious for low nitrogen utilization rate of potato, high incidence of late blight, and prominent con-
tradiction of land use. A split experiment was used and the main treatment included four nitrogen application levels
at 0, 75, 150, and 225 kg + hm ™, and the secondary treatment was potato single and potato oat intercropping. The
effects of nitrogen application rate on nitrogen accumulation and yield of potato were studied. The results showed
that the maximum nitrogen accumulation rate of potato was observed near the tuber formation stage while the maxi-
mum nitrogen accumulation rate of intercropping potato appeared near the tuber expansion stage. The nitrogen accu-
mulation effect of 150 kg « hm™ nitrogen application was better than that of other treatments. Under 150 kg » hm™
of potato single cropping treatment, NHI was higher than other treatments by 7.46%, 8.54% , and 6.11%, respec-
tively. Under 150 kg + hm™ of inter cropping treatment, NHI was higher than other treatments by 2.08% ,8.87%,
2.40% , respectively. Compared with 75 kg - hm *and 225 kg + hm™ nitrogen application,AE, PE and NUE of 150
kg « hm*were higher than other treatments by 33.98% , 49.08%, and 41.83%, 85.53%, and 55.15%, 94.83%,

respectively, under intercropping condition. The difference was significant between nitrogen treatments in PE and
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NUE (P<0.05) and the AE was extremely significant difference under the intercropping mode (P<0.01).Compared

with the control, the yield of nitrogen-treated potato increased by 1.73%, 10.29%, and 3.97%, respectively,

under single cropping mode with the increase of nitrogen application rate, while, under the intercropping mode, the

yield of nitrogen-treated potato increased by 8.68%, 31.23%, and 15.33%, respectively. Under the interaction of

nitrogen application rate and intercropping planting pattern, yield of potato was significantly different ( P<0.05).

The effect of fertilization and yield increase of intercropped potato was greater than that of single cropping obviously.

Keywords: nitrogen application rate; intercropping; potato; oats; nitrogen utilization; yield
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Table 1  Physical and chemical properties of the study site
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Jayer SOM,[ TN B AN . AP B AK B pH
Jem /(87 ke) /(g kg )/ (mg - kg™ )/ (mg - kg™ )/ (mg - kg™)
0~20 8.59 0.76 68.05 8.16 353.59 8.10
20~40  7.99 0.75 61.77 4.39 299.12 8.34
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Table 2  Effects of nitrogen application rate on nitrogen accumulation parameters of potato

Jas FHESHL Equation parameter MEZRE AZFBRBHL Nitrogen accumulation parameter

Treatment Correlation - i

a b c coefficient r T/ d N,/ (g« plant™) G,/ (g plant™) p/d

NOIP 147.90 564.54 0.094 0.992 67.40 73.95 3.48 157.89
NI1IP 121.54 121.74 0.057 0.996 84.24 60.77 1.73 105.26
N2IP 47.12 865.42 0.038 0.997 177.98 123.56 2.35 63.83
N3IP 141.14 336.77 0.048 0.993 121.24 70.57 1.69 125.21
NOJpP 120.00 250.30 0.062 0.995 89.08 60.00 1.86 171.43
N1JP 185.78 180.80 0.054 0.995 96.25 92.89 2.51 111.11
N2JP 677.59 222.22 0.035 0.998 154.39 338.80 5.93 96.77
N3 Jp 104.34 341.31 0.073 0.997 79.90 52.17 1.90 82.19

T a LR B b WIASEG o RBERBHG T, B PR KA R R BER W REG N, : RE R RERERI & At 6, ARR

BRI p ARG RIR KA KA e PR Y 90% )

Note: a: Ultimate accumulation; b: Initial parameter; c¢: Accumulation rate parameter; 7', : Number of days to reach nitrogen accumulation rate;

max

number of days (about 90% of the total accumulated amount)
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PF R AL PRI 5 PR AR — B N2 bR AR
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8.87% .2.40% ,£5 Ab B 22 0] 25 S N W 3 ] — Al
BN, DR AE PE NUE ¥ Bifi 45 it 2 52 1 38
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B5 33.98% . 49.08%, 41. 83% . 85. 53%, 55. 15% .
94.83% , Firki 455 3 %o U AE AR 2 F1) FH R B4 52 i) i 3
Jit 28t % 2R RE A BRI T 2 0N R 23 0 5 )
., WEBEARFARE, MBS TR
FUii%( 150 kg « hm > AbHE R 45 AAEAR X ZUIE A H %
Hein, iR 225 kg - hm > AbH N AR, DL E— 2 1l
FELPA, A BE At R0 A B 1 48 o 45 AR AR = 0
R ek R R MR W55z, 80 2 o D45
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VRS i 2200 U3 AR 23 9 sk v T 20
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Table 3  Effects of nitrogen application rate and planting pattern

on nitrogen utilization rate of intercropping potato

EENIES LA AACA: 3

V=3 %7
o e ke Amkps  UERE
NHI/ % /(kg - kg™ /(kg-kg™h)
NOIP 67.15+5.12a
NI1IP 72.16+£10.53a 25.45+4.36a 24.05+5.41a 19.52+4.12a
N2IP 72.89+13.24a 20.94+2.76b 43.35+9.57a 26.16+2.10a
N3IP 71.25+7.32a 11.22+2.25b  21.79+4.68a 16.46+3.45b
NOJP 70.97+12.10a
N1JP 72.45+13.47a 32.28+12.94a 37.53+7.45a 22.0+3.896a
N2JP 77.27+6.85a 59.37+15.67a 53.23+4.73a  37.33+3.10a
N3JP 71.97+11.65a 24.93+8.14a 28.69+3.89a 19.16+2.14a

TE : [7] —F0 R g R AL B ) 22 53 1.3 (P<0.05) , T 1],
Note; Different letters in the same colum indicate significant differ-

ences (P<0.05), the same below.
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