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Table 1  Correlation coefficients matrix between

standardized data of plant characteristics

LIELZERIN
Plant X1 Xz X3 X4 Xs Xs
characteristic
X1 1

Xz 0.989* " 1
X3 1.000" " 0.989" ~ 1

Xu 0.962"7 0.979" " 0.960" * 1
Xs 0.892* 0.93377" 0.894" 0.868" 1
Xe 0.989" 7 0.998" " 0.988" " 0.977" " 0.936" " 1

VE. % % FR IR 0. 0L KPR B B3 * R A 7
0.05 K Fik 3%,

Note: * * means significant difference at 0.01 level , while * means

significant difference at 0.05 level -
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Table 2 Eigenvalue and percentage of plant

characteristics principal components

EH , FitESE A
Y g s FEPRCD
Principal . Cumulative
Eigenvalue Percentage

component percentage

1 5.788 96. 460 96. 460

2 0.159 2.655 99.114

3 0.051 0.854 99. 968

4 0.002 0.031 99.999

5 0.000 0.001 100. 000

6 0.000 0.000 100. 000
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Table 3 Eigenvector of plant characteristics principal components

e BRSO ERGY 2 ERG3 ERITAE ERTS U6
HIPEER Principal ~ Principal ~ Principal ~ Principal ~ Principal

Plant
. . component component component component component component
characteristic 1 9 3 1 5 6

Principal

x1 0.412 —0.244 —0.441 —0.08  0.431 —0.619
x2 0.415 —0.023 0.059 0.632 —0.596 —0.262
x3 0.412  —0.231 —0.463 0.145  0.083 0.731
x4 0.406 —0.337 0.764 0.028  0.357 0.103

x5 0.389 0.879 0.051 0.041  0.262 0.053
X6 0.415 —0.001 0.043 —0.754 —0.506 0.001
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Table 4 Principal component loading of plant characteristics

ENL W
Principal component
E 7

Principal component

X1 x2 x3 x4 x5 X6

1 0.990 0.999 0.990 0.976 0.936 0.999
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Table 5 The Logistic model parameters of plant development in different watering treatments

K AL T1 T2 T3 T4 CK
Treatment
C 14.946/2.884 30.463/6.438 18.955/2.580 18.925/2.092 27.394/2.899
C2 6.548/3.920 4.008/4.356 4.553/4.302 4.646/4.250 4.088/4.301
Cs —0.029/—0.014 —0.013/—0.012 —0.018/—0.017 —0.019/—0.019 —0.014/—0.017
R: 0.999/0.993 0.995/0.968 0.992/0.998 0.988/0.987 0.996/0.989

T A/B: A RRERHG SRR 578 BOBURE LAY Logistic 7RS40 B AV b 1 AR U5 A BUR B VLAY Logistic 2 SHL,

Note: A/B: A stands for Logistic formula parameters constructed with plant characteristics and effective accumulative temperature, while B stands for that

with leaf area index and effective accumulative temperature -
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Table 6 The forecast error of muskmelon comprehensive plant characteristics

R R AL H 1 Data(m —d)
Plant characteristic value 08—04 08—10 08—14 08—20 08—26
M Measured value 0.124 2.832 6.658 11.695 14. 206
Tl A1 Fitted value 0.338 2.974 6.421 11.928 14.082
T IR ZE Relative error —172.581 —5.014 3.56 —1.992 0.873
SN Measured value 1.448 4.623 7.473 11.178 16. 481
T2 1418 Fitted value 1.796 4.649 6.939 11.622 16. 347
FIXTRZ Relative error —24.033 —0.562 7.146 —3.972 0.813
WLNE Measured value 0.713 3.767 7.374 10.902 15.17
T3 PI-&1H Fitted value 1.083 4.022 6.655 11.476 14.954
IR Z Relative error —51.893 —6.769 9.75 —5.265 1.424
ME Measured value 0.877 3.475 7.676 11.09 15.412
T4 $UA1H Fitted value 1.04 4.029 6.753 11.711 15.186
FXFIRZE Relative error —18.586 —15.942 12.024 —5.6 1.466
S Measured value 1.586 4.088 . 249 11.124 16. 031
CK 1418 Fitted value 1.614 4.423 6.727 11.407 15.954
KT IR Z Relative error —1.778 —8.198 7.201 —2.539 0.484
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Research on muskmelon growth formula in greenhouse
based on principal component analysis

XIE Hengxing'» CAI Huanjie' ~» ZHANG Zhenhua’, WANG Jiapeng’
(1. State Key Laboratory for Agricultural Soil and Water Engineering of
Ministry of Education, Northwest ASF University» Yangling, Shaanxi 712100, China;
2. College of Geography and Planning, Ludong Unwersity, Yantai» Shandong 264025, China)

Abstract ; The development process of muskmelon in greenhouse with different water supply was simulated by prin-
cipal component analysis, and the universal application of the model was tested- The results showed that the logistic mod-
el constructed with the comprehensive plant characteristics and effective accumulative temperature had very high precision
with the determining coefficient above 0. 9. The plant development process in the 3rd trial district was simulated with the
model , and the relative error between measured value and fitted value was mostly among 10%. The principal component
analysis model had pretty practicality in plant development process simulation with initial information existed fully. and
repetition information deleted -

Keywords:. muskmelon:; principal component analysis: plant development formula model; comprehensive plant

characteristic ) fitted, precision



