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Study of vigorous muskmelon seedling index model driven
by temperature and radiation

LI Jian-ming,ZOU Zhi-rong, HUANG Zhi

(College of Horticulture s Northwest A & F University ,Yangling sShaanxi 712100, China)

Abstract: [ Objective] The aim of this study was to probe into the relationship between vigorous
muskmelon seedling index and environmental temperature and radiation. [Method) 5 times experiments had
been conducted under greenhouse at different sowing dates. The vigorous muskmelon seedling index model
was established in regress and was a JohnsoSchumacher function, whose model was driven by efficient tem-
perature accumulation, and accumulation of daily temperature difference, and radiation accumulation. At
same time, parameters of the model were estimated and change of vigorous seedling index were analyzed.
[Result] It has been validated that the model is able to simulate real vigorous seedling index change truly
and objectively. [Conclusion) The model can be used to analyze the relationship between vigorous seedling
index and environmental temperature and radiation, and can be used in management of seedbed.
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Table 1 Efficient temperature accumulation, photo-radiation accumulation, temperature difference accumulation and
vigorous seedling index during water melon seedling growing process at different sows
Phaz{jfiffwlh TU/C PR/(mol s+ m~ ! « s 1) TD/C EF/1 000 I
03-06~03-09 26.3 8 766 83 19.134 7 3.165
03-10~03-14 45.6 14 785 145 97.756 0 5. 725
03-15~03-19 68.7 20 830 193 276.187 1 8. 291
03-20~03-24 106. 4 26 078 223 618.768 4 71.169
03-25~03-29 152.9 32 533 315 1 566.897 4 103. 745
03-30~04-03 202.9 40 642 420 3 463.426 5 109. 554
03-29~04-03 50. 2 9022 59 26.721 1 3. 760
04-04~04-09 84.6 17 884 164 248.133 7 48. 208
04-10~04-14 191.3 32 136 326 2 004.103 1 90. 905
04-15~04-24 249.2 41 630 447 4 637.292 3 112. 148
04-24~04-29 64.9 11 311 73 53.587 0 3. 150
04-30~05-04 126. 4 19 300 155 378.131 9 58. 846
05-05~05-09 191. 3 29 155 261 1 455.700 7 82. 306
05-10~05-14 246.7 34 312 325 2 751.034 3 92.904
05-15~05-19 303.8 40 780 392 4 856.454 8 110. 988

LR BE 52 e PR BRA A A A, DICH: i 48 20 A
AR (B 1. BB 1 AT DLE H, Bl A 2 5% 5
PR 7~ BR A 185 K OHE T 48 B BT 185 K, > PR BE 5 e K] -
PR R B — g fE )5 B iR 12 e TR e . MKl &
1 B A E L R JohnsoSchumacher 5 %Y 38 1 1 8
5 I e R AR O R L AT A

TUXPRXTD
1 000

KA T AR 80 TULPR.TD 43 ) R S A 55 R
T CC) DGR 2 (mol/(m « s) FIH 2% 2
(C)3 Py P, Ps R52 0 S50, 43 i) hy de FOH: B 48 2K
S0 20U 5 0 R S IR R RS ) 2 5O A R

PAE 218
120 .
*
100 M *
* *
80 ¢
&35 .
EE 6of o
e
~ 40r
20
0 ¢ 1 1 1 1 1 )

0 1000 2000 3000 4000 5000 6000
HFE WA TR

Product of effect factors

B 1 B N S R RO R R
Fig.1 Relation of product environmental effect

factors and index of plant

2.2 JohnsoSchumacher & AP S HHE

FIH 2005 4 3 YA [] 45 b 301 69 128 96 £ 408 %
JohnsoSchumacher % #4347 [7] )3 43 A , I Ak 5545 Y
T S H. TS PoL P, Py 45k 116, 699 6,

360. 391 51 28.901 8,R*=0. 971 4,F (% ik 5
W 5 3 A SR T . FR e T AR A LA TR Oy
I=116. 699 6 X eEFTo0:3s.507s )

2.3 HEBIIGIE

FIFH 2004-08-07 H1 09-01 i Yk 3% Fi 2t 46 45 S Xof
IR AT B U . ok H E PR A5 H ) RMSE 52U (1)
K 95 G2 1 7 v X BLAUAE 5 O I 2 18] B 4 A TR
PE4T 43 M. RMSE 0] 1 (4 5 B kA7 R

S (OBSi—SIMi)?
RMSE=, | ! : (8)

n

P 2 S A ROHE v 4 R DL S B 0L N Y
HeA.

y=0.916 5x+3.545 1
100} R’=0.9383 -

EAME
Predicted value

100 150

R E

Actual value
&2 F RGO B B A R 56

Fig. 2 Validation of muskmelon vigorous

seedling index model
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