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Table 1 Lower limits for rice cultivated in plastic
film mulched dryland irrigation during tillering period
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4 3 12 1.0mx1.0mx1.5m
1.2
TDR 0~20cm 20 ~40cm 5d 1
5d
~3d 1
2
2
Table 2 Observed results of shoot dynamics of rice
2 /10 - hm™?
/d 1 2 3
1 15.0 15.0 15.0 15.0
14 75.0 62.7 75.2 2.3
19 105.0 93.6 121.2 146.4
24 190.1 153.6 206.9 251.1
10 ~20d. 29 220.1 181.7 243.6 348.5
123 418.8 x 10°  /hm® 334.8x10° / 34 306.3 235.5 323.1 416.3
5 s ) 39 357.5 284.3 365.6 437.7%
hm 451.4 x 10° /hm 4.3% 44 407.6 303.5 407.3 418.7
23.5% -3.1% 49 58 58 49 418.8* 324.6 419.6 385.2
10d 20d  20d. 53 418.2 329.7 435.5 366.3
281.3%x10° / 58 417.5 334.8" 451.4" 347.4
s o 2’ o s ’ 65 391.2 318.5 412.7 323.3
hm™ 226.7x 1 /hm 318.9x 1 /hm 70 365.0 3001 3741 209 3
274.7% 10> /hm® 2.4% - 17.4% 75 352.5 294.5 367.1 299.1
16.1% . 123 65.9% 80 340.1 286.8 360.2 299.1
85 327.5 279.2 353.1 299.0
66.2%  69.6% 61.4%. 89 315.9 266.0 344.4 294.8
94 304.4 252.9 335.7 288.0
. 99 292.8 239.7 327.0 281.3
80% 70% 418 8 x 105 /hm? 104 281.3 226.7 318.9 274.7
10d.
70% 60% 334.8x 10°  /hm?
20d. 60% 50%
451.4%x10°  /hm?
20d. 13 ”
451.4%x10°  /hm? 20d
70% 60%
1 2
1 2
60% 50%
3
1 2
3.
3
3.1
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2 S 3
Logistic Table 3 Rice yields and component factors under
10-12 different irrigation treatment schemes
/ / /
K, K, 10° - hm™? <! /% /g kg hm™?
Y=Y -Y = N b T o 1 281.3 181.5 91.1 26.1 9795
toae t e 2 226.7 1847 840 268 $880
Yy— /hm?  (—— 3 318.9 161.2 81.5 26.8 10575
d Kl K2 a; a bl b2 274.7 204.4 90.6 27.9 11025
1 K, K, Y,
Y, by b, Yo Y
ay a Y, Y,
3.2
4
4 Logistic
Table 4 Parameters of nested Logistic curve for simulating shoot dynamics of rice
K, K, a; ay b, by 10° - hm-2 R F
761.44 492.76 21.50 22.42 0.0980 0.0605 7.17 0.9961 1293.1
2 681.55 483.49 11.71 9.55 0.0820 0.0455 5.37 0.9965 2226.9
3 789.00 485.18 18.39 18.18 0.0956 0.0597 9.54 0.9935 2208.4
870.38 583.66 40.37 49.70 0.1402 0.1032 5.78 0.9969 1271.7
5001
" i 450} X
== T 400 |
4 £
E) = 3501
sls y 5 300 |
‘?%{3 i
~ ar s 20r 1 -,
ar h 3200 s —— FE
a 1507 b o - B 2
= 100 -
Bl ¥ T B9 3
0L e B
0 t 0 ' ' ' ' y '
2y 20 40 60 80 100 120
de? B A S
1 Logistic 2
Fig. 1 Sketch of nested Logistic curve Fig. 2 Simulated results of shoot dynamics of rice
2
. 4 Logistic
RMSE  5.37x10°~9.54x10° /hm? 0.99 0.01 )
5 2.4x10° ~18.2
x10°  /hm? 6.7x10°  /hm’. 2 18.2x10°  /hm? 3
3.5x10°  /hm? 1.63% 4.03%.
0~5d 2.5d 4.54%
8.62% . K, - K, . K, - K,
12.1x10° ~28.6 x 10°  /hm? 17.1x10°  /hm?
6.5% 12.6%.
3.3

by by
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4 by 5
b, Table 5 Simulated results of shoot dynamics of rice
b Yias / Yias / bnax 7 lax / K/ /
! ' 10° - hm™2  10° - hm? d d 10° - hm™2  10° - hm™?
1 418.8 422.2 49 52 281.3 268.7
2 334.8 332.4 58 56 226.7 198.1
3 451.3 433.1 58 53 318.9 303.8
437.7 434.9 39 39 274.7 286.7
3.4
K =K, - K,.
3
123 13.57x10° 9.51 x 10°  13.54x10° / hm* d
20.31x10° / hm* d 29d 25 4d.
123 70 71 69 3.92x 10° 2.68 x
100 3.30x10° / hm* d 6.29x10° / hm* d 51
123
52 56 53 39
—-— GhFR1—F —a— GhF3—F
16 ¢ —— 4P 7 08 5 ——xfR g 7 LS
14+ —— MIZH {06 20 L ——SFE3IZH | g
12 —— AbTH2 —Ffy 0.4 =Xy
10 15 0.5
3 0.2
>
%|'§ 6 0 ol %|"5 10 0 P
4 -0.2 5 -05 =l
2" . [
0 0.4 0 -1.0
) -0.6
4 -0.8 -5 -1.5
Y S S P ) -10 NN P ¥
2 17 32 47 62 77 92 107 2 17 32 47 62 77 92 107
BT B/ BRR K
(a) AbFR1ALTE 2 (b) AbTH 3555 i Zh 3
3
Fig. 3 Simulated results of shoot reproduction rate of rice
4
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Effect of soil moisture regulation during tillering period on shoot dynamics of
rice cultivated in plastic film mulched dryland and its simulation

XU Jun-zeng' > PENG Shi-zhang' > WEI Zheng' *
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~ Narjing 210098  China
2. College of Water Conservancy and Hydropower Engineering Hohai University Nanjing 210098  China

Abstract Based on soil moisture regulation tests on rice during the tillering period the effect of soil moisture regulation
on shoot dynamics of rice cultivated in plastic film mulched dryland was studied. A model for the shoot dynamics was
established by use of the nested Logistic curve. On such a basis the variation of model parameters and the characteristics
of shoot dynamics were discussed under different soil moisture regimes. The test results show that the shoot dynamics of
rice cultivated in plastic film mulched dryland has new situations. The increase of tillering number in plastic film mulched
dryland is slower than that in shallow irrigation treatment. The time reaching the maximum tillers is delayed about 10 ~
20 d. With the decrease of soil moisture the maximum tillers decrease. For the treatment scheme No. 3 with the lowest
soil moisture the maximum tillers are achieved because of the compensation effects though the time reaching the
maximum tillers is greatly delayed. The nested Logistic curve is satisfactory in the simulation of shoot dynamics of rice
under different soil moisture regimes. The simulated results indicate that the shoot dynamics of rice under different soil

moisture regimes is characterized by restricted growth early time decrease of tillering consumption and delay.

Key words rice shoot dynamics soil moisture regulation nested Logistic curve





