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Abstract: [ Objectives] Long-term unreasonable use of concentrated chemical fertilizers brings unbalance supply

of other nutrients, calcium, magnesium, sulfur, silicon and other trace elements fertilizers emerge as crop yield

limiting and quality factors. This article is aimed to determine the optimum fertilization of silicon-calcium fertilizer
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(SiCa) , nitrogen fertilizer (N) and phosphate fertilizer (P) in pepper. [ Methods] A secondary saturation D —
optimal design with three factors was applied to analyze the effect of nitrogen, phosphorus and silicon calcium
fertilizer on yield and quality of pepper using the DPS software. According to data of pepper yield and quality got in
2013, regression equation between the pepper yield and quality and nitrogen, phosphorus and silicon calcium
fertilizers was set up through optimizing the polynomial regression analysis first. Then, the feasibility of model,
including main and single factors and factor interaction, was tested using F test of the equations and t test of the
regression coefficients. The model decision was finally simulated by computer, and the fertilization scheme was put
forward for the high yield and good quality of the pepper. [ Results] The results of model analyses show that the
impacts of Si-Ca, N and P fertilizers on the yield and quality of pepper are significant, and the interaction between
the any two factors are also significant. In the coding range, taking the interaction effect of Si-Ca and N for a case,
the interaction space with higher pepper yield is medium Si-Ca level with high N level, while the interaction space
with better pepper quality is high Si-Ca level with medium N level. The affected orders of three factors on pepper
yield are; N> P > Si-Ca, while the influences on the quality are opposite. Pepper yield and quality are improved
with the applied amounts of Si-Ca, N and P increasing under the soil fertility level, and decreased under the high
fertilization level. Through the computer simulation, when the yield reaches 4500 — 6000 kg/ha and the
comprehensive score of quality is above 95, the optimal fertilization amounts of Si-Ca, N and P are 304. 76-398. 24
kg/ha, 220. 05-263. 26 kg/ha and 44. 80—64. 50 kg/ha respectively. Considering marginal utility, when the yield
reaches 5916. 23 kg/ha and the maximum economic benefit is 80548. 64 yuan/ha, the optimal fertilization amounts
of SiCa, N and P are 332. 66 kg/ha, 250. 58 kg/ha, 57.75 kg/ha respectively, and the ratio is 1: 0.75; 0. 17.
[ Conclusions] The proper application of Si-Ca, N and P can increase the yield and quality, and regulate pepper
nutrient absorption and other functions, but excessive application can cause a reduced yield, quality and so on.
The model constructed can explain in detail the influence of three kinds of fertilizers on the yield and quality of
pepper, and the interaction of the three fertilizers can be obtained through the simulation model.
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Table 1 Test design of N, P, and silicon fertilizers for pepper

AbH X, (Si-Ca) X, (N) X, (P,0;)
Treatment Hifith Code (kg/hm?) #iiD Code (kg/hm?) %15 Code (kg/hm?)
T1 -1 0 -1 0 -1 0
T2 1 660 -1 0 -1 0
T3 -1 0 1 408. 6 -1 0
T4 -1 0 -1 0 1 108. 45
T5 0. 1925 393. 53 0.1925 243. 63 -1 0
T6 0.1925 393.53 -1 0 0.1925 64. 66
T7 -1 0 0.1925 243. 63 0.1925 64. 66
T8 -0.2912 233.9 1 408. 6 1 108. 45
T9 1 660 -0.2912 144. 81 1 108. 45
T10 1 660 1 408. 6 -0.2912 38.43

TE(Note) : ZWRMIAN D — S ise i1 4 5 46 B4 i DPS %48 40 38 2 48 iR 56 1% 145 Y The coding matrix of secondary saturation D — optimal

design is derived by the experimental design of DPS data processing system.
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Table 2 Effects of different fertilizer treatments on yield and quality of pepper

e JrE Ve BRAR TYREE FRTE () FIAMEE AR SRS

Treatment Yield (me/100 ) Capsaicin Dry matter content Single fruit ~ Soluble sugar Soluble protein Comprehensive
(kg/hm’) (mg/100 g) (%) dry weight (%) (%) quality score
Tl 3505.77+15.70 28.13+0.55 12.4+0.53 1.20+0.05 2.78+0.08 12.58+0.40 68.46+0.19 28.13 +0.55
T2  4098.58 £19.49 36.3020.53 14.33+0.58 1.41+0.01 3.97+0.05 14.59+0.58 82.94+1.04 36.30+0.53
T3 4463.83 +6.89  41.370.64 14.00+1.00 1.46+0.01 3.99+0.06 14.99+1.01 86.18+0.92 41.37 +0. 64
T4 4096.45£60.00 32.43+1.56 17.00+1.00 1.54+0.04 3.79£0.12 14.68=0.41 8571190 32.43=1.56
T5 4836.38+13.42 37.87+0.95 15.70+0.52 1.85+0.04 3.49+0.13 14.65+0.56 90.53+0.54 37.87+0.95
T6  5154.79+13.90 34.10+3.30 16.33+1.15 1.90£0.08 3.91£0.10 14.98+0.50 92.92+2.99 34.10%3.30
T7  5705.98 £56.45 35.37+1.11 16.00+£1.00 1.92+0.08 3.44+0.08 15.81+0.86 89.72x1.17 35.37=111
T8  4830.18 +58.93 42.67+1.43 14.67+1.15 1.48+0.03 3.57+0.18 15.66+0.52 89.63+1.45 42.67+1.43
TO  4954.75+49.77 38.37+1.88 16.77+0.40 1.91+0.03 3.61+0.26 15.85+0.59 93.32+1.10 38.37+1.88
TIO 5419.40 +22.97 40.10+1.00 15.33+0.58 1.77+0.06 4.08+0.08 15.99+0.31 92.46+0.73 40.10+1.00
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Table 3 Frequency distribution of the factors for pepper yield among 4500 -6000 kg/hm’

R T X,

X, X

3

Variable factor

WKEL Count %X Frequency

WKEL Count  Ji%K Frequency K%Y Count  #§i%X Frequency

o -1 12 22.22
Code -0.2912 14 25.93
0.1925 14 25.93
1 14 25.93
SEH{H Average 0.0114
FRUEIR Standard error 0.7162

95% EAF X[
95% confidence interval

Jiti B 77 % (kg/hm® )

Fertilization scheme

-0. 1840 — 0. 2068

269. 28 —398. 24

8 14. 81 10 18.52
15 27.78 16 29.63
16 29.63 16 29.63
15 27.78 12 22.22
0. 1058 0. 0078
0. 6703 0. 6659

0. 0771 — 0. 2886 -0.1739 —0. 1895

220. 05 —263. 26 44.80 —64. 50

2.3.3 FERTAGRIEIE R (e AE T, A
DG BRI 07 5 R i, i 2855 BB A I B
BIA 7 A 5 E, BT R A T Al . N E
HRAEZE AL 7 58 , BRI A ™ i 19 1 A FIAE ek
A AT 3T THARAI T M4 14 Yuan/ke, it

FEAERHARE N 1.2 Yuan/kg, & SEREFGIE 40% , RI4E
G AC AT H A% R 3. 0 JT; JRERMMAR 1.6 Yuan/kg,
U 46% AR B kg I 3. 478 Yuan/kg; i
T2 5 AN A% 0. 85 Yuan/kg, & P,05 i 12% , Bl P,0,
BT S S 7. 083 Yuan/kg, MRS AL KL 52 Br A 4 9]
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