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Effects of Fertilizer and Density on Yield of Cowpea

WANG Na-na', LIU En-ke*, JIANG Chun-xia® et al
Taiyuan, Shanxi 030051;2. Dryland Agriculture Research Center, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031)
Abstract
Zhongjiang 1 was used as research material, and planting density, nitrogen, phosphate and potash were selected as 4 experimental factors,

(1. Agricultural Products Quality Safety Monitoring Center of Shanxi Province,
[ Objective ] To investigate the high-yield cowpea cultivation measures in the dryland in Shanxi Province. [ Method ] Cowpea variety

quadratic regression model was established in accordance with rotation design statistical analysis method, and the effects of different fertilizers
and planting densities on cowpea yield were analyzed. [ Result] Each factor had significant influence on cowpea yield, as demonstrated by a trend
of opening downward parabola, and in an order of potash (K)>phosphate (P)>nitrogen (N)>density. To achieve a yield of 1 875 kg/hm’ ,the best
combination of nitrogen and phosphate fertilizer, potash fertilizer and planting density were as follows : nitrogen 40.49-54.66 kg/hm’, phosphate
42.92-56.24 kg/hm’ | potash 57.91-65.93 kg/hm’, and the planting density of 120 465-128 295 plants/hm’.[ Conclusion ] The study provides

theoretical basis for large area plantmy of cowpea.
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Table 1 Test level and code

Bt R N P, 05 K,0

HEobT AN 1A 2 A f [ AR, IR ARG 1% A Code Density // /b’ kg/bm”  kg/hm’®  kg/hm’

NIp== N —-1.682 75 000 0 0 0
e SR AR A 2 AP, ] 15 00 o) R
K30 2 I Z IR S BAERT % r R AL A TR MR o 112 500 75 75 45
ZE 1 &= 1 135 000 120 120 72
/hztljﬂijtﬁo 1.682 150 000 150 150 90
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Table 2 Test implementation plan and yield

Qb PR X, X, X, X, i
Ttreatment Yt B2 Density P N ) P,0, St K,0 Yield
code Encoding /hm? Encoding kg/ hm? Encoding kg/ hm? Encoding kg/hmz kg/hm”
1 1 135 000 1 120 1 120 1 72 1 684.6
2 1 135 000 1 120 -1 120 -1 18 14353
3 1 135 000 -1 30 1 30 -1 18 1 908.7
4 1 135 000 -1 30 -1 30 1 72 2 438.2
5 -1 90 000 1 120 1 120 -1 18 2 059.4
6 -1 90 000 1 120 -1 120 1 72 1 560.1
7 -1 90 000 -1 30 1 30 1 72 2 118.4
8 -1 90 000 -1 30 -1 30 -1 18 2 231.3
9 -1.682 67 500 0 75 0 75 0 45 1436.1
10 1.682 157 500 0 75 0 75 0 45 2 023.9
11 0 112 500 -1.682 0 0 0 0 45 1324.1
12 0 112 500 1.682 150 0 150 0 45 20354
13 0 112 500 0 75 -1.682 75 0 45 1 878.5
14 0 112 500 0 75 1.682 75 0 45 1295.2
15 0 112 500 0 75 0 75 -1.682 0 1413.8
16 0 112 500 0 75 0 75 1.682 90 1 884.7
17 0 112 500 0 75 0 75 0 45 2 267.5
18 0 112 500 0 75 0 75 0 45 23144
19 0 112 500 0 75 0 75 0 45 22232
20 0 112 500 0 75 0 75 0 45 2 330.3
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Fig.1 Effects of each factor on the yield of cowpea
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Table 3 Effect yield of two-factors X, and X,

X,

X,

—-1.682 -1 0 1 1.682
-1.682 1738.7 1 869.0 1 892.6 1716.9 1482.9
-1 1793.2 1 964.0 2 046.8 1.930.4 1736.8
0 1753.7 1.983.7 2 153.5 2 124.1 1 989.7
1 1572.0 1861.3 2 118.0 21755 2 100.5
1.682 1 366.6 1 696.3 2012.3 2 129.1 2 094.5
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Table 4 Effect yield of two-factors X, and X

X
X,

B —-1.682 -1 0 1 1.682
-1.682 2 005.3 2 084.5 1.995.9 1 663.9 1298.0
-1 2 030.1 2 149.7 2 120.4 1847.7 15222
0 1917.0 2 095.8 2153.5 1 967.8 1 701.5
1 1626.2 1 864.3 2 008.9 1910.1 1703.2
1.682 1 326.0 1 604.6 1 808.5 1769.0 1 602.5

24 BERZHAGFARVHE @EBLTRERNRE"E
SaLBRi AR E 25, 0 T T AE S ZUE BEAE AN
BT AR AR = S ) ) e A RO i — A U, 7
-1.682~1.682 ZyS X [H], FrA5 5 2 A 115 B 7 RULE = i
=1 875 kg/hm’ . HARALA A B EAE XL S,

o IE A A T BT LLE A R B R A
1 875 ke/hm® f 7=t , v 2 5 R0 LTl A R IES ) o 10
HE BBl Sy« il A %5 B S 120 465 ~ 128 295 #%/hm’, jifi N
40.49~54.66 kg/hm’, i P,0, 42.92 ~ 56.24 kg/hm’, i K,0
57.91~65.93 kg/hm’,

®5 MUERTED X, RERES 5

Table 5 Frequency distribution of X; in optimized extraction scheme

EE s al A x, X,

P B WK T3 W i W e W e
Times Frequency Times Frequency Times Frequency Times Frequency

-1.682 2 0.017 4 28 0.243 5 22 0.191 0 0

-1 17 0.147 8 36 0.313 39 0.339 10 0.087

0 34 0.295 7 38 0.330 4 43 0.374 40 0.348

1 34 0.295 7 13 0.113 11 0.096 40 0.348

1.682 28 0.243 5 0 0 0 0 25 0.217

x 0.528  -0.609 -0.57 0.626

Sx 0.089 0.08 0.076 0.076

95% K B 5 X 1] 95% confidence interval
$5iti7iE [l Measure range

(0.354,0.702)
(120465 ,128295)

(-0.767~ —0.452)
(40.49,54.66)

(-0.713~ —0.417)
(42.92,56.24)

(0.478~0.775)
(57.91,65.93)
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Fig.2 Effects of different hormone concentrations on rooting
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