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Effects of different sprayed nanomaterials on the phosphorus content in rice seedlings

LU Ke', SONG Zheng—guo'*

(1.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affair, Tianjin 300191, China; 2.Shantou University, Shan-
tou 515021, China)

Abstract: In order to explore the effects of different sprayed nanomaterials on the biomass and phosphorous content of rice seedlings, rice
seedlings were cultured in different phosphorous nutrient solutions with different concentrations of various types of nanomaterials, includ-
ing hydroxyapatite (nHA) with particle size of 40 nm, ferric oxide (nFe;03), zero—valent iron (nFe), ceria (nCe0,), and chitin[CH,
(CsH1:NOs) n] suspension, were sprayed on the leaves of rice seedlings. Under normal phosphorus supply condition, the shoot biomass
reached a maximum when nHA, nFe,0s, and nFe were sprayed at concentrations of 200, 100, and 150 mg- L', respectively, whereas these
concentrations were 150, 100, and 100 mg- L™ for the root biomass to reach a maximum. However, most treatments did not significantly im-
prove the phosphorus content of rice seedlings. Under the condition of 1/2 phosphorus supply, all treatments can promote the phosphorus
uptake of rice seedlings to different degrees. The biomass reached the maximum when nHA, nFe,0;, nFe, nCe0O,, and CH were sprayed at
concentrations of 50, 100, 100, 100, and 150 mg- L., respectively. nHA, nFe,0s;, and nFe treatments can significantly promote the shoot
phosphorus content, and reach the peak content when treated with concentrations of 150, 100, and 150 mg -« L. The study showed that
nHA, nFe;0;, nFe, nCeO, with particle size of 40 nm, and CH, sprayed with different phosphorus concentrations, can promote rice seedling
growth to different degrees. With sufficient phosphorus supply, the biomass promoted by nHA and nFe treatment was found to be signifi-
cant. In the absence of phosphorus, nHA, nFe,0s, and nFe can improve phosphorus absorption.
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Figure 8 Root phosphorus content after treatment of five different

nanomaterials by 1/2 phosphorus nutrient solution
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Table 1 Transfer coefficients of phosphorus treated by three nanomaterials treated with total phosphorus nutrient solution

Qb & Concentrations/mg+ L™
Treatments 0 50 100 150 200 500
nHA 2.908 4+0.103 4a 2.875 4+0.107 Oa 2.791 0+£0.069 8a  2.760 6+0.066 4ab  2.622 1+0.060 4h 2.480 3+0.041 5¢
nFe,0; 2.908 4+0.103 4¢ 2.592 5+0.047 3d 2.448 0+0.046 8e 2.962 2+0.055 1c¢ 3.119 2+0.065 Ob 3.241 2+0.040 4a
nFe 2.908 4+0.103 4a  2.623 6+0.227 4abc  2.682 5+0.040 lab  2.323 7+0.150 2¢ 2.563 6+0.221 3bc  2.816 4+0.184 8ab

W RIS RN bk 22 7m Ab BRIR] 2% 5 8 (P<0.05) . T,

Notes: The different lowercase letters in a column indicate significant differences among treatments at P<0.05. The same below.

R2 INBEFRBELM AR BB EIE R

Table 2 Transfer coefficients of phosphorus treated by five different nanomaterials with 1/2 phosphorus nutrient solution

¥ Concentrations/mg - 1™

100

150

200

500

Ab B
Treatments 0 50
nHA 1.7132+0.170 7b ~ 1.773 9+0.074 2ab
nFe,0; 1.7132+0.170 7be ~ 1.956 0+0.052 6a
nke 1.713 2+0.170 7ab ~ 1.570 0+0.115 6bc
nCeO, 1.713 2+0.170 7b 1.944 8+0.104 Oa
CH 1.713 2+0.170 7b 1.945 0+0.071 5a

1.926 6+0.154 6a
2.007 6£0.117 2a
1.582 4+0.045 Obc
1.704 4+0.115 9b
1.904 3+0.072 Oab

1.738 5+0.057 8ab
1.873 0+0.125 9ab
1.780 0+0.064 40a
1.724 5+0.043 8b
1.893 6+0.142 7ab

1.852 3+0.068 lab
1.580 5+0.079 2¢
1.869 8+0.087 7a

1.790 2+0.112 8ab

1.866 1+0.079 2ab

1.709 3+0.057 6b
1.641 1+0.060 Oc
1.480 8+0.081 3¢
1.703 5+0.117 6b
1.747 0+0.120 Oab
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