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Dynamic models simulating root length and growth characteristics of rice
LI Juan, ZHANG Ming ging, LIN Qiong, CHEN Zicong, YAN Ming juan, KONG Qing bo
(Soil and Fertilizer Institute, Fujian A cademy of Agricultural Sciences, Fuzhou, Fujian 350013, China)

Abstract: Based on the water and soil cultivation experiments on rice and the root growth model of water spinach
and lettuce, a model to describe the cyde and characteristics of the root growth of rice was established. Statistical
significance of the model for 7 rice varieties was obtained. For instance, the model could predict the root length
grow th constant, the maximum root grow th rate and length, as well as the time for their appearances. T he water
and soil cultivation experiments show ed that all varieties retained a large root system at later stage of growth; no
significant difference on root growth characteristics among the late rice varieties, except T eyou 3101; the variation
wefficient of the maximum root growth rate among different species was 7 6% ; and the time for the maximum root
growth was about two months after sowing, suggesting an advantage of topdressing at this time for fertilization effr
ciency. The soil cultivation experiment showed that the root growth constant could be increased 57 2% by applica
tion of a balanced fertilization of nitrogen, phosphorus and potassium, as compared with no fertilization. T he maxr
mum root grow th rate and root length were increased 61. 0% and 65 4%, respectively, showing the apparent effect
of the timed fertilization in promoting growth and increasing length of the roots for rice.
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Table 1 Parameter estimations of Mode 2 for root growth and length of rice
lo T )
(cm . d— 1 e - 1) (d) R
I 683 26 65 120 0 9365**
2006 185 24 88 113 0 9349" "
1 30 10 116 0 9208"
6118 25 56 12 0 9412" "
2007 6118 23 79 121 0 9786" "
3101 26 87 140 0 9604* *
CK 17 61 126 0 7302*
2008
NPK 27 69 129 0 7566
S 0 05 ok xm 001
ek (s
5 2006 5 2006
=6 11 4£.683 = ¢ & A4£185
ﬁ 2 ﬁ 2
= "3
ok ~ % 04
' 0 40 80 120 0 40 80 120
ApAatie) (d) ArAnarE (d)
g 8 - 5 8 2007 /
p: o S 6 HA£6118 %
265 R B A
% <,
22 "_&z
bl ' s 0 4 0 : —
' 0 40 80 120 0 40 80 120
FeAhetiE (d) ArAaE I (d)
El 2007 5 b 2007
= 8 mmens 7 O #man
x, 4
2 . %,
X 2
;{ 0 L - f,; 0 4 * | L J
I 40 80 120 0 40 80 120
ArAfErE (d) ApARETE) (d)
1 (2) 6
Fig 1 Simulating root length and growth of 6 rice varieties using Model 2
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Table 2 Parameters of root growth characteristics of various rice varieties

lo
(eme d-1+ - (eme d-1te 1) (d) (eme -1 (d)

I 683 26 65 799 5 60 6 396x 104 120
2006 185 24 88 702 9 57 5 295x 104 113
1 30 10 872 9 58 6 750% 104 116
6118 25 56 777 2 61 6 301x 10* 122
2007 6118 2379 722 1 61 5 845x 104 121
3101 26 87 940 5 70 8 778x 10* 140
Lo , , 2 , 2006 3
2 .6 116 d,
lo 26.31%2. 18cm=+d s ', 116 313 54, 3 0%; 2007
8 3% 802 5+90.6 3 121 d,
emes d e T 612 % 127.7%10 7 d, 8. 4%
46d, 1. 3% 7 6%
6. 561x 10* £1. 197 x 10" cm, , , vl
122 0£9. 4 d, 18 2%
7 7% 222 FEAEsHRF A K6 #h 2008
, 1 lo 30. 10 cm ,
edte ; 3 )
3101 lo lo 57 2%,
, 61 0%  65. 4%
132 d
6. 2%+4 6 d, 63~ 65 d, 126~ 129 d,
7. 6% 2 , ,
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Table 3 Effect of fertilization on root growth of rice
lo
(em*d=t+ -1)  (emed e -1 (d) (em= -1) (d)
CK 17. 61 554 7 63 4 667x 104 126
NPK 27. 69 893 0 65 7. 721% 104 129
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