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Experimental study on parameters of maize fluid hill-drop seeding

XIN Ming-jin, LIU Lan-xin, SONG Yu-qiu, KONG Ai-ju, REN Wen-tao, FANG Fei
( College of Engineering, Shenyang Agricultural University , Shenyang , Liaoning 110866, China)

Abstract: Fluid drilling is an effective way to save water against drought, ensure emergence, growth and yield of
crops in arid and semi — arid areas. Quadrate orthogonal rotary regression experiment was carried out to explore suitable
sowing condition parameters for maize fluid hill — drop sowing based on the effects of soil moisture content, soaking time
of seeds and application rate of gel on emergence rate of maize. The gel tested was a mixture of water and super absorbent
polymer of 0.15% in concentration and “Dongdan 60” maize seed, and the soil used was light brown soil taken from Qi-
panshan area of Shenyang City. The results showed that the soil moisture content and application rate of gel had signifi-
cant effects on emergence, and the more they were, the higher the emergence rate became, though there was no linear re-
lationship. The influence on emergence became decreased at high moisture content and application rate, indicating that
excessive soil moisture content was unfavourable for emergence. The optimal soil moisture content, concentration of gel
and gel application rate were 7.12% , 0.15% and 5.6 m®+hm ™2, respectively. The seed soaking time did not have sig-
nificant effect on emergence rate, but the seeds would germernate early when the seeds absorbed enough moisture during
soaking. The mathematic model of gel application rate to soil moisture content was established. To ensure emergence rate
through the use of this moedel, the rate could be adjusted accordlingly to a certain soil moisture content.
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Table 1  Codes of factors and levels affecting emergence

e
B2 Factors BT Levels r=1.682 HA, .
_r _1 0 1 ’ Interval k
5B K Soil moisture content/ % Z 3.4 474 7.12 9.5 1 2.38 v = (Z,-7.12)/2.38
T TR IHT ] Soaking time/h Z, 0 9.26 24 38.74 48 14.74 xy = (Z,-24)/14.74
i A& Gel application rate/ml Z3 0 27 70 13 140 05 o= (Z3-70)/43
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Table 2 Experimental design and results on the effects of testing factors on emergence rate

45 No. %o % %y %3 X%, ¥, %5 Xy X5 % X, x5 y/ %
1 1 -1 -1 -1 1 1 1 0.406 0.406 0.406 0
2 1 -1 -1 1 1 -1 -1 0.406 0.406 0.406 72.22
3 1 -1 1 -1 -1 1 -1 0.406 0.406 0.406 0
4 1 -1 1 1 -1 -1 1 0.406 0.406 0.406 83.33
5 1 1 -1 -1 -1 -1 1 0.406 0.406 0.406 88.89
6 1 1 -1 1 -1 1 -1 0.406 0.406 0.406 88.89
7 1 1 1 -1 1 -1 -1 0.406 0.406 0.406 83.33
8 1 1 1 1 1 1 1 0.406 0.406 0.406 94.44
9 1 -1.682 0 0 0 0 0 2.235 -0.5% -0.5% 66.67
10 1 1.682 0 0 0 0 0 2.235 -0.5% —-0.5% 83.33
11 1 0 -1.682 0 0 0 0 —-0.5% 2.235 -0.5% 77.78
12 1 0 1.682 0 0 0 0 -0.5%4 2.235 -0.5% 88.89
13 1 0 0 -1.682 0 0 0 -0.5%4 -0.5%4 2.235 5.55
14 1 0 0 1.682 0 0 0 -0.5%4 -0.5%4 2.235 88.89
15 1 0 0 0 0 0 0 -0.5%4 -0.5% -0.5%4 88.89
16 1 0 0 0 0 0 0 -0.5%4 -0.5% -0.59% 77.78
17 1 0 0 0 0 0 0 -0.5% -0.5% -0.5% 83.33
18 1 0 0 0 0 0 0 -0.5% -0.5% —-0.5% 83.33
19 1 0 0 0 0 0 0 —-0.5% -0.5% -0.5% 94.44
20 1 0 0 0 0 0 0 —-0.5% -0.5% -0.5% 83.33
21 1 0 0 0 0 0 0 -0.5% -0.5%4 -0.59%4 83.33
22 1 0 0 0 0 0 0 -0.594 -0.59%4 -0.5% 83.33
23 1 0 0 0 0 0 0 -0.594 -0.5%4 -0.5% 77.78
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Table 3  Variance analysis of results

A S i 27 J5 A
i ¥575
Causes for Sum of square Degree of F Fo 05 Fo.o1
. L Mean square
variation of deviations freedom
X 3806.79 1 3806.79 143.31 5.317 11.258
W
. x X 64.96 1 64.9619 2.445
First degree term
Xy 7319.04 1 7319.04 275.536
X%y 15.456 1 15.4568 0.581
ZE AR % 2607.86 I 2607.86 98.176
Interaction term
Xy X3 61.7165 1 61.7165 2.323
x| 208.306 1 208.306 7.842
— v
Q(A %'y 6.78272 1 6.78272 0.255
Quadratic term
x5 3340.19 1 3340.19 125.746
[5J5 Regression 17431.11 9 1936.79 72.913 3.388 5.910
F, & %
I;Klzeq? S48 Lack of fit 1486.067 5 297.213 11.189 3.687 6.631
| tesf
1224 Error 212.503 8 26.5629
[7]J9 Regression 17431.11 9 1936.79 14.823 2.714 4.191
Fy K55
» Kl T4 Residual 1698.57 13 130.659
F, test
BAA Total 19129.69 22
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Effects of soil moisture content and Gel application rate
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Fig.2  Effect of soil moisture content on emergence rate
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Fig.3  Effect of gel application rate on emergence rate

FH P 2 W], i R B K 4R R Y
K, M Ze =X (4) 2nT LA 148 5 /K i) Hh i 22 )
M RARR R . B 3 A K KR,
T FH e Xof e 3R A R ), AE R R S A A B X
BRI S BB SR ARG R R
B 25 B S R Ak S 1 Hh R AR R R %, K
ZERNB A 100 ml A5 R A S B0 HH i
BT S S K R R A AN
Flo HBLAE LS K E R 7. 12%  FPOgOE B -
0.15% I}, 24% EKATHE 0.6 m AREE 0.3 m, N BAf3
T AR R AT 5.6 m’ +hm 2%

5 PPN ARG

HC(3), AR y AR, TSR & Z; Al
TG IKE 7, RAMBCEARL N



158 T2 X AR A5

5 34 3

Z3 = 185.89 - 11.35Z, - 64.1 x

V/3.328 ~0.139Z, + 0.01152% - 3.12y  (6)
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Fig.4  Gel application rate and soil moisture content
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