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Effect of silicon and iron on the growth and phosphorus uptake of rice

LIU Yu—chun', LI Ren—ying"*, XIE Xiao—jin', LI Lin', XU Xiang-hua', ZHANG Qi', WU Si—jia', JIAN Jing', LI Yu—cong'

(1.College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2.Jiangsu Key Labo-
ratory of Agricultural Meteorology, Nanjing 210044, China)

Abstract: In order to provide important information for improving the utilization efficiency of phosphorus (P) fertilizer, the effect of silicon
(Si)(0, 1, 4 mmol-L™") on the growth and P uptake of rice, under iron(Fe) (0, 0.5, 1, 2 mmol-L™") pretreatment, was studied using hydro-
ponic experiments. The results showed that pretreatment with low concentration Fe did not significantly affect rice SPAD, plant height, root
length and shoot dry weight, but these indexes were significantly decreased under pretreatment with high concentration Fe (P<0.05). Al-
though the application of Si increased plant height, root length, and shoot dry weight of rice to some extent, it was not significant (£>0.05).
Fe pretreatment significantly increased the amount of iron plaque on the root surface of the rice and the phosphorus concentration seques-
trated on the iron plaque of the root surface (P<0.05). The application of Si significantly reduced the amount of iron plaque on the root sur-
face under pretreatment with 0.5 mmol - ™" and 1 mmol - L' Fe(P<0.05). Fe pretreatment did not significantly affect the phosphorus con-
centration in rice roots, but significantly reduced the phosphorus concentration in the shoots (P2<0.05). Silicon application did not signifi-
cantly affect the phosphorus concentration in rice roots or shoots. Our results indicated that Fe pretreatment induced, significantly, the ap-
pearance of iron plaque on the root surface, increased the phosphorus sequestration on iron plaque and significantly reduced the phospho-
rus concentration in the shoots. Silicon application alleviated Fe toxicity during rice growth to a certain extent, and could affect the uptake
and translocation of phosphorus by changing the amount of iron plaque on root surfaces and reducing the root—shoot ratio.
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Table 1 Effect of iron and silicon on SPAD and rice growth

Bk T . s K BOPR b EHT R
Fe concentration/mmol - "  Si concentration/mmol « L”! Plant height/em  Root length/em  Root dry weight/g  Shoot dry weight/g
0 0 35.13+0.67a 35.21+0.43ab 23.84+0.85a 0.59+0.01bed 1.49+0.08abc
1 34.58+1.61ab 35.46+1.93ab 23.18+1.18abc 0.63+0.12abc 1.62+0.23ab
4 34.76+0.64ab 36.16x1.42a 23.13+0.87abc 0.63+0.04abc 1.65+0.19a
0.5 0 33.69+0.64bc 34.55+1.33ab 22.93+0.4abc 0.68+0.04a 1.43+0.08bc
1 32.85+0.35¢ 35.28+0.12ab 24.10+0.34a 0.67+0.04ab 1.52+0.05abe
4 33.79+0.44bc 35.08+0.92ab 23.25+0.55abc 0.62+0.04abc 1.49+0.20abc
1 0 33.83+0.21abc 34.49+0.53ab 23.11+0.39abc 0.64+0.02abc 1.42+0.10be
1 33.15+0.86¢ 34.55+0.55ab 23.36+0.89ab 0.60+0.02abed 1.47+0.08abc
4 34.03+0.22abc 35.52+1.24ab 23.95+0.41a 0.61+0.03abed 1.51+0.11abc
2 0 33.69+0.66bc 32.37+0.21c 22.34+1.22bc 0.61+0.06abcd 1.39+0.17¢
1 33.46+0.61bc 33.92+0.73bc 22.18+0.49bc 0.56+0.02cd 1.45+0.03abc
4 32.73+0.03¢ 34.03+0.73bc 21.89+0.28¢ 0.53+0.03d 1.40+0.06¢

TE Bl 0 S B bR R 22 [R5 B I A ) P 3 b B 2 8] 22 53 (8. 2% (P<0.05)

Note : Data are means=*standard error; Different lowercase letters after data in the same column indicate significant differences among treatments

(P<0.05).
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Figure 1 Effect of iron and silicon on root=shoot ratio of rice
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