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Fig.1 Monthly precipitation and average temperatures
during the growing period of the crop
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Table 1 Characteristics of dry matter accumulation in potato under different

planting patterns and nitrogen application amounts

Logistic %l .y = a/[1 + b % exp(—c¢ * )]

i RS OB RSN
T . Equation parameter FXRE(RY) Dry matter accumulation parameter
reatment C lati
“orrelation
. coefficient (R?) Wi/ Grnax/ y
@ b ‘ T/ (g B D (g BD p/d
No 1P 212.93 164. 54 0.047 0.997 85.62 106. 47 3.94 127. 66
NoO JP 248.21 103. 07 0.071 0. 990 60.99 124.11 4.72 84.51
N1 IP 219. 88 260. 23 0.061 0.998 113.62 196. 70 4.62 81.08
N1 JP 293. 60 365. 20 0.076 0.995 83.10 146. 80 5.21 78.95
N2 1P 230. 85 161. 60 0. 087 0.998 58. 45 115.43 5.02 68. 97
N2 JP 304. 24 165. 99 0. 083 0.997 61.59 152.12 6.31 72.29
N3 IP 321. 11 138.18 0.062 0. 994 97.97 160. 17 4.97 96. 77
N3 JP 320. 33 131.49 0.082 0.995 59.50 162. 54 6.66 73.17

T o ZAERKE; 0. MRS B e ERERS G T . 1555 KT 9y 00 R R AR A I 1] 5 W, T 90 00 AR 2R 5 B IR 9 28 4
G- TYIBAR R B I ; p/d. TP 06 BRE R R CR A58 B B R B9 90%0) .

Notes a. Ultimate growth amount; b. Initial parameter; ¢. Growth rate parameter; T ... Number of days to reach the maximum dry

matter accumulation rate; W ... Growth amount when the dry matter accumulation rate is maximum; G .. Maximum rate of dry matter

accumulation; p/d. Dry matter active accumulation day number(about 90% of the total accumulated amount).
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—0.131 52% + 37. 238x + 30 238, [HfE:y =
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Fig. 2 Simulation of regression curve of potato yield under different planting pattern and nitrogen application amounts

®2 MREMHEEXLETEIRERR(xLs)
Table 2 Potato quality under different nitrogen application amounts and planting pattern
R A s K F HLZEH/ % EJE R/ % TR/ N R %
Cropping pattern Nitrogen level Crude protein Reducing sugar Starch Soluble sugar
HiffE Single NoO 81.6746.15 cd 2.60+0.01 be 30.464+1.77 ¢ 0.02140.001 a
N1 86.9243. 25 bed 2.53+0.02 ¢ 30.2347.28 ¢ 0.02340.003 a
N2 77.2948.97 cd 2.634+0.01 ab 41.3441.69 ab 0.02440.004 a
N3 106.31+6. 31 ab 2.627+0.03 ab 40.38+2.57 b 0.02540.001 a
[a]/fF Intercropping NO 85.1743.59 cd 2.58+0.01 be 30.1742.58 ¢ 0.02640.002 a
N1 95.8242. 45 abc 2.69%0.02 a 30.33+1.77 ¢ 0.02940.001 a
N2 115.21£7.60 a 2.65+0.03 ab 45.23+2.09 a 0.02840.003 a
N3 72.0444.93 d 2.61+£0.03 b 38.2743.43 be 0.02740.002 a
A5 5k Source
Jiti 2 7K F Nitrogen application level * NS * *
FAE#E R Cropping pattern NS * NS NS
Jiti 2K ST X R AR
Nitrogen application level X Cropping NS * % NS NS
pattern

W NS ERERAREE, » Fl x x 5 FIRRIBE] 5YR 1200 58 F AT, 7 —F0 A [ 1 F R 22 50 3 (P <<0. 05),
Note: NS refers to not-significant, * and * * refer to significant level at 5% and 1% , respectively. Different letters in the same column

indicate significant differences(P<Z0. 05).
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3 FESTURRGRERZEBHERS SR
Fig. 3 Principal component analysis between yield

and dry matter and quality indicators
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Table 3 Eigenvalue and principal component contribution rate and cumulative contribution rate

8 b R AEfE
Index Eigenvalues
M EH Crude protein 1.99
i B Reducing sugar 1.27
JEH Starch 0.9
ALE MRS Soluble sugar 0.58
FEi Yield 0.26

T 22 TR/ % FR BTk A/ %
Variance contribution rate Cumulative contribution rate
39.78 39.78
25.45 65.22
18.01 83.23
11.55 94. 78
5.22 100. 00

x4 BEEEER

Table 4 Eigenvector matrix
645 Index PCl1 PC2 PC3 PC4
7 Yield 0.493 95 —0.107 05 0.391 65 —0.438 48
M EH Crude protein 0.523 90 —0.334 24 —0.057 45 0.426 30
JEHK) Starch 0. 330 66 0. 309 08 0.597 42 0.447 21
iR JFPERE Reducing sugar 0.428 66 0.076 47 —0.671 07 0.246 25
n] %M Soluble sugar 0.418 20 0.435 50 —0.185 93 0.236 22

1 :PC1.PC2.PC3.PC4 3 58— F o B8 — F o B = R Fss = sy . T

Note:PC1, PC2, PC3, and PC4 are the first principal component, the second principal component, the third principal component, and

the fourth principal component, respectively. The same below.
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Table 5 Main component values and comprehensive ranking of potato under each treatment

Trglfr%em PC1 FC2 FC3 PC4 Compreﬁﬁive ranking
N2 JpP 1. 39 2.08 0.77 —0.30 1. 29
N1 JP 3.65 —1.14 0. 20 0. 05 1. 25
N3 JP 0.38 —0.51 0.73 0.75 0. 25
NoO JP 0.19 1.19 —1.49 —0.27 0. 10
N2 IP 0.23 —0.72 —1.09 0.16 —0. 30
N3 IP —1.98 0. 94 0.52 0.22 —0.43
N1 IP —2.30 —0.57 —0.08 0.76 —1.04
No IP —1.56 —1.26 0. 44 —1.37 —1.13

LA AR ML (TR A S L T R M R AR LR OB I X X X X X X L AT R R SR A VA L R
AT AT M AE L F e =0. 42X 1 +0. 29X, +0. 19X 3 +0. 14X, .

Note: Normalized data of variable yield, dry matter, chlorophyll, crude protein, starch, reducing sugar and soluble sugar are X, X3,

X;3,X4,X5,Xs and comprehensive evaluation of yield is designed. Four main masters are selected. composition, structural comprehen-

sive evaluation index: F comprehensive = 0. 42X 1 1+0. 29X, +0. 19X ;+0. 14X,.
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Effects of Nitrogen Application and Potato-Oats Intercropping
on Dry Matter Accumulation, Yield and Quality of Potato

CAI Ming', LIU Jili*, YANG Yaya',WU Na', HE Haifeng' and HE Jinhong'

(1. College of Agriculture, Ningxia University, Yinchuan 750021,China;

2. College of Resources and Environment, Ningxia University, Yinchuan 750021,China)

Abstract Based on low yield caused by potato continuous cropping obstacles and the contradiction of
land use and soil improvement in mountainous area of Ningnan, four nitrogen levels of 0, 75, 150,
225 kg « hm™? and two planting patterns of single cropping and intercropping were conducted to study
the effects of intercropping and nitrogen application on the dry matter accumulation parameters, yield
and quality of potato, which provided a certain theoretical basis and technical support for improving
the yield of intercropping system. The results showed that the maximum rate of dry matter accumula-
tion with nitrogen application increased by 17.26 %, 27.41% and 26. 14 % in single respectively, and
by 10.38%, 33.69% and 41. 10% respectively in intercropping, compared with non-nitrogen treat-
ment. The days of dry matter active accumulation with nitrogen application decreased by 57.44 %,
85.09% and 31.92%, and the dry matter maximum accumulation rate increased by 84.75%, 8.41%
and 50. 43%, however, under the intercropping mode, the days of dry matter active accumulation
with decrease of nitrogen application by 7. 04%, 16. 9% and 15. 50%, and the growth amount in-
creased by 18.28%, 22.57% and 30. 96%. Intercropping and nitrogen application with 150 kg « hm ?
and 225 kg « hm ? were the best treatment, it significantly improved dry matter accumulation and
yield. Based on yield simulation, the optimal nitrogen application rate for intercropped potato was
154.08 kg * hm™* and the theoretical yield could reach 34 674. 7 kg * hm™* compared with (0
kg « hm ) sugar content of potato increased by 4.26%, 2. 71% and 1.16% with the increase of ni-
trogen applicaiton,and the starch content increased by 0. 53%, 49. 13% and 26. 85% , respectively.
The difference in crude protein content, starch content, and soluble sugar on nitrogen treatments was
significant and the reducing sugar content showed significant interaction between nitrogen application
and intercropping. The principal component analysis showed that the comprehensive value of inter-
cropping nitrogen was higher than that of single cropping and the highest under 150 kg « hm ™ ? nitro-
gen treatment. The nitrogen application and potato-oats was better than that of single on dry matter
accumulation, yield and nutritional quality and the nitrogen application of intercropping potato was
prefer between 150 kg « hm * and 154, 08 kg » hm Z.

Key words Nitrogen application amounts; Intercropping potato; Dry matter accumulation; Yield;

Quality
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