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(Fujian Provincial Seeds Station, Fuzhou, Fujian 35003, China)
Abstract: With its desirable properties of high yield, wide adaptability, high dry matter and starch contents, as well
as good cooking and eating quality, Guangshu 87 was certified and released for commercial production in Fujian in
2009. It has been since then widely used in commercial production. Based on the yield factors (i. e., planting
density and fertilization rate), cultivation of Guangshu 87 was studied and optimized by using the rotational
regression analysis. The results showed that the cultivation measures affecting the yield included and ranked in the
order of planting density ( X;) > k fertilization ( X;) > N fertilization ( X;) > P fertilization ( X;).
Optimization by computer showed that the model that gave the highest yield of 47 864.03 kg. hm * could be
achieved by planting at a density ranging from 55 100—57 300 plants « hm ? and applying urea at 264. 34 —283. 58
kg + hm *, calcium superphosphate at 423.45 — 476.55 kg * hm * and potassium sulfate at 414.15 — 458. 25
kg « hm™?.
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Table 1 Factors and levels of test design

S K

H¥ [
—2 —1 0 1 2

Xi 3.75 4.5 5.25 6 6. 75 0.75

Xz 0 150 225 300 375 75

X3 0 300 450 600 750 150

Xy 0 225 375 525 675 150

TE: X AR M % B (B - hm %) Xo fOR IR Rl H #
(kg » hm™%) 5 Xy ARG BERR 85 4 H 4 (kg + hm™2) 5 X AU R A IR 1
Jiti 1 (kg « hm™ %),
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Table 2 Yield of Guangshu 87

fif B/ (kg « hm™2)
G o 84

e/ (kg « hm2) FER T/ (kg « hm™?)

ST 8T CK B ]8T CK L 3 ]8T CK g
2006 X3 10 38389. 1 41542. 1 —7.59 10985. 9 10924. 7 0.56 6833. 3 5982. 1 14. 23
2007 X3k 10 38413. 8 39157. 8 —1.9 11084. 3 9975. 1 11.12 7199. 6 6187. 3 16. 36
2008 A 4 37876. 5 35293.0 7.32 10961. 4 9066. 5 20.9 7126. 8 5643. 6 26. 28
¥y 38226. 5 38663. 4 —1.13 11010. 5 9988. 7 10. 23 7053. 2 5937.5 18. 79
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Fig. 1 Stem and leaf growth of Guangshu 87 and Jinshan 57
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Fig. 2 Daily root tuber gain of Guangshu 87 and Jinshan 57
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Fig. 3 T/R of sweet potatoes, Guangshu 87 and Jinshan 57
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Table 3 Experimental matrix and potato yield

2 1t (L H
dib 2 Pt iy | abss Pt fi
Xi X X3 Xy Xy X2 X3 Xy

1 1 1 1 1 53800. 2 1 17 —2 0 0 0 38381.9 29
2 1 1 1 —1 53774.7 2 18 2 0 0 0 49243. 9 15
3 1 1 —1 1 52633. 8 5 19 0 —2 0 0 40587. 1 28
4 1 1 —1 —1 50501. 5 12 20 0 2 0 0 48806. 6 16
5 1 —1 1 1 48589. 9 18 21 0 0 —2 0 47785.9 19
6 1 —1 1 —1 50884. 2 11 22 0 0 2 0 48804. 5 17
7 1 —1 —1 1 52779. 6 4 23 0 0 0 —2 42348. 8 27
8 1 —1 —1 —1 45453. 2 24 24 0 0 0 2 47038. 7 22
9 —1 1 1 1 51321.6 10 25 0 0 0 0 50417.6 13
10 —1 1 1 —1 46583. 1 23 26 0 0 0 0 47764. 1 20
11 —1 1 —1 1 52415. 1 6 27 0 0 0 0 52327.6 7
12 —1 1 —1 —1 44614. 8 25 28 0 0 0 0 51438. 2 9
13 —1 —1 1 1 47439.7 21 29 0 0 0 0 51715.3 8
14 —1 —1 1 —1 35228.9 31 30 0 0 0 0 49907. 3 14
15 —1 —1 —1 1 42737. 6 26 31 0 0 0 0 53202. 4 3
16 —1 —1 —1 —1 35257.1 30
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Fig. 4 Effects of individual cultivation factors
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Table 4 Marginal effects of individual cultivation factors

K (X g i 7K S —2.00 —1.50

—1.00

—0.50 0. 00 0.50 1. 00 1. 50 2.00

dY1/dX1=3105.97125—2785. 22464 X3
dY:/dXs=2654.73375—2343. 2684 X>
dYs;/dXs;=552.78375—544. 0559 X3

1640. 90 1368. 87

dY:/dX,=2033.32875—2344. 78714 X,

8676.42 7283.81 5891.20 4498.58 3105.97 1713.36

7341.27 6169.64 4998.00 3826.37 2654.73

1096. 84

6722.90 5550.51 4378.12 3205.72 2033.33

320.75 —1071.87 —2464.48

1483.10 311.47 —860.17 —2031.80

824. 81 552.78  280.76 8.73 —263.30 —535.33

860.94 —311.46 —1483.85 —2656. 25
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Table 5 Optimization of high yield model
X X3 X
BTy S

—2 15 0. 0612 0 0 49 0.2 15 0.0612
—1 40 0.1633 40 0.1633 49 0.2 45 0.1837
0 60 0. 2449 65 0.2653 49 0.2 60 0. 2449
1 70 0. 2857 80 0.3265 49 0.2 75 0. 3061
2 60 0. 2449 60 0. 2449 49 0.2 50 0. 2041
Jo 245 1 245 1 245 1 245 1
TS ¥ ¢4k 7 %6 0. 49 0. 0 0. 408
bR 0.076 0. 065 0.09 0. 075

95 %4 {5 X 1] 0. 340~0. 640 0.525~0. 781 —0.177~0.177 0.261~0. 555

A A i A DX 1] 5.51~5.73

264.34~283. 58

423.45~476. 55 414.15~458. 25
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