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Abstract Cotton plants were cultured in flowerpot for the investigation of the effect of available silicon in
soil on cotton seed germination and nutritive metabolism of seedling. The result showed that available silicon in
soil had no remarkable effect on cotton seed germination rate but the effect on seedling nutrition metabolism was
significant. When the content of available silicon in soil was between 55.1 and 247.0 mg kg_l with the in-
crease of available silicon in soil the photosynthesis rate of cotton seedlings during seedlings growth increased.
The transpiration rate decreased while water utilization efficiency and leaf water content increased. The content
of P Zn and B in cotton seedlings increased but the content of N K Mn Caand Mg in cotton seedlings were
decreased and the content of Cu and Mo change were not obvious. From the results mentioned above it can be
shown that silicon assimilated improved nutrition metabolism of cotton seedlings. As a result seedlings growth
rate were advanced.
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Table 1  The effect of available Si in soil on seed germination rate and seedlings growth of cotton
Content of available Si mg kg"
55.1 101.8 147.9 202.8 247.0
Germination rate % 84.0 86.0 85.5 84.5 84.0
5d 5 days seedlings FW g 0.320 0.341" 0.372" 0.398" 0.402
35d 35 days seedlings FW ¢ 1.98 2.177 2.327 2.54" 2.69"
box t P=5%
* significantly different from precedent at P =5% level with ¢-test. The same as below
2 35d
Table 2 The effect of available Si in soil on chlorophyll contents and photosynthetic rate of cotton seedlings 35 d
Content of available Si mg kg’l
55.1 101.8 147.9 202.8 247.0
a  Chlorophyll a mg g™ 'FW 1.11 1.12 1.14 1.15 1.15
b Chlorophyll b mg g~ 'FW 0.51 0.52 0.55 0.57 0.57
Chlorophyll sum mg g~ 'FW 1.62 1.64 1.69 1.72 1.72

Photosynthetic rate pmol COy m™> 57! 4.25 4.92" 5.42° 6.35" 6.45
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Table 3 The effect of available Si in soil on water metabolism of cotton seedlings 35 d
Content of available Si mg kg™
55.1 101.8 147.9 202.8 247.0
Transpiration rate mmol m-%s! 5.70 4.81° 4.22° 4.07" 4.09
Water utilization use pmol CO; mmol~'H,0 0.75 1.02* 1.28" 1.56° 1.60
Water content of leaf ¢ m~2 119 125° 130" 134~ 138"
! = / Water use efficiency = photosynthetic rate/ transpiration rate
4
Table 4 The effect of available Si in soil on mineral element contents of cotton seedlings 35 d
Content of available Si mg kg~ !
55.1 101.8 147.9 202.8 247.0
N % Root 2.16 2.047 1.87° 1.80" 1.717
Stem 3.44 3.28" 3.07" 3.00" 2.85"
Leaf 1.84 1.68" 1.58" 1.50" 1.44"
P % Root 0.289 0.296" 0.304" 0.352" 0.424"
Stem 0.272 0.296" 0.320" 0.336" 0.360"
Leaf 0.216 0.272" 0.312° 0.344" 0.360"
K % Root 1.60 1.55" 1.517 1.45" 1.44
Stem 1.61 1.56° 1.50" 1.46" 1.46
Leaf 1.39 1.367 1.35 1.30" 1.26"
Ca % Root 0.275 0.263" 0.250" 0.225" 0.203"
Stem 0.238 0.220" 0.213" 0.198" 0.185"
Leaf 0.301 0.296 0.285" 0.275" 0.266"
Mg % Root 0.180 0.170" 0.157" 0.145" 0.138
Stem 0.210 0.183" 0.172" 0.163" 0.145"
Leaf 0.275 0.263" 0.238" 0.204" 0.183"
B mg kg’l Root 18.0 19.5" 21.57 22.0° 23.5"
Stem 19.0 20.5" 21.7" 22.5" 24.0"
Leaf 26.0 28.0" 29.2° 30.5" 32.0"
Mn mg kg™! Root 77.0 75.0" 73.5" 71.0" 69.0"
Stem 75.0 73.0" 70.0" 69.5 66.0"
Leaf 146 143" 139" 136" 130"
Cu mg kg™! Root 3.90 3.80 3.80 3.85 3.85
Stem 3.75 3.70 3.70 3.70 3.70
Leaf 5.95 5.82 5.93 5.82 5.81
Zn mg kg’l Root 16.0 16.5" 16.8 17.0 17.3"
Stem 15.5 15.8" 16.0 16.3 16.7"
Leaf 21.6 22.1" 22.6" 23.0 23.4
Mo mg kg’l Root 0.460 0.452 0.450 0.446 0.460
Stem 0.454 0.454 0.456 0.452 0.454

Leaf 0.520 0.518 0.514 0.516 0.518




13 Sio, 20%
2% ~ 4%
0.04% ~0.49% !

Epstein 14
Cherif

50 mg kg™!
50 ~ 100 mg kg™
100 mg kg™' 6

729

118

K+ 18

119 20

21 1

200 ~ 300 mg kg~ ' References

17 1

200

mg kg—l 23

1993
21 3 7-14.

Liang Y C Zhang Y C Ma T S. Nutrition of silicon for plant.
Advancement in Pedology 1993 21 3 7-14. in Chinese

1990 18 4 1-5.
Ma T S . Review of silicon nutrition and application of silicon fer-
tilizer in national paddy soil. Advancement in Pedology 1990
18 4 1-5. in Chinese

1997 28 4

169 - 171.
Ma T S. Reasons for silicon nutrition plentiful or lack in Chinese
paddy soil . Chinese Journal of Soil Science 1997 28 4 169
—171. in Chinese



730

~

10

11

12

13

Crabtree R H. A new type of hydrogen bond. Science 1998
282 2 000 -2 001.
Si Si NP
1993 4 2 150 -155.
Zou B J.Silicon supplying capacity of soil and interaction of sili-

con and nitrogen or phosphorus. Chinese Journal of Applied E-

cology 1993 4 2 150-155. in Chinese

1999 3 8-11.

He L'Y Jiang S W. The effect of silicon and calcium fertilizers

to wheat. Soil and Fertilizer 1999 3 8 -11. in Chinese
1999 30 3 121-122.

Cui DJ Wang Y F Liu Y J. Effects of silicon and potassium

fertilizers to wheat. Chinese Journal of Soil Science 1999 30

3 121-122. in Chinese

1999 32 6 75-283.
Liang Y C Ding R X Liu Q. Effects of silicon on salt tolerance
of barley and its mechanism. Scientia Agricultura Sinica
1999 32 6 75-83. in Chinese
Matoh T Kariusmee P Takhashi E. Salt-induced danger to rice
plants and alleviation effect of silicate. Soil Science and Plant
Nuirition 1986 32 295 -304.
Hildebrand M Volcani B E  Gassmann W Schroeder J 1. A
gene family of silicon transporters. Nature 1997 385 688 —
689.

1989 25 5 77.
SuZS Zhang X Z. The comparison of methods for measuring the
contents of chlorophyll in plant. Plant Physiology Communica-
tions 1989 25 5 77. in Chinese
1981 157 167.
Nanjing Agricultural University. Soil Agricultural Chemical
Analysis 2nd edition . Agricultural Press 1981 157
167. in Chinese

Ma J F Nishimura K Takahashi E. Effect of silicon on the

Beijing

19

20

21

36

growth of rice plant at different growth stages. Soil Science and
Plant Nutrition 1989 35 3 347 -356.

Epstein E. The anomaly of silicon in plant biology. Proceedings
of the National Academy of Science USA 1994 91 11-17.
Cherif M Asselin A Belanger R R. Defense responses induced
by soluble silicon in cucumber roots infected by Pythium spp.

Phytopathology 1994 4 236 —242.

1993 20 4 287 -291.

Zheng L. He Y B Shao J G. Soil available silicon content distri-
bution in Anhui province. Journal of Anhui Agricultural Uni-
versity 1993 20 4 287 -291. in Chinese

1987 5 8-12.
Wu Y Zhao X C Li S F. The probing into the effects of silicon
fertilizer application to rice in different types of soil in our
province. Heilongjiang Agricultural Science 1987 5 8 -
12. in Chinese

1997 28 3 121-123.

Wei CF Xie DT YangJ H Liao D B. The effect of nitroge-
nous potassium and silicon fertilizers mix application on rice
yield and nutritive absorption. Chinese Journal of Soil Science
1997 28 3 121 -123. in Chinese

1993 6 39-41.
Wang F H. Silicon fertilizer application and analyze method
study recent development in China. Hubei Agricultural Sci-
ences 1993 6 39-41. in Chinese
Ma J F Takahashi E. Effect of silicic acid on phosphorus uptake
by rice plant. Soil Science and Plant Nutrition 1989 35 2
227 - 234.
Tsugoshi Horigushi. Mechanism of manganese toxicity and toler-
ance of plants IV. effect of silicon on alleviation of manganese
toxicity of rice plants. Soil Science and Plant Nutrition 1988

341 65-73.



