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Effects of Selenium Valence on Its Uptake and Translocation in Rice Under

Drip Irrigation
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Abstract: [Objective] To lay a theoretical base for the development of selenium-enriched rice, a field plot experiment
was performed to study the effects of selenate and selenite on selenium transformation and bioavailability under drip
irrigation. [Method]The experiment consisted of two factors: (i) amount of Se fertilizer (0.3, 0.6, and 1.2 kg/hm*),
(iD) type of Se fertilizer (selenate and selenite). [Result]The results indicated that selenate application at the level of
1.2 kg/hm” resulted in the highest soluble selenium concentration one day after fertilization (340% higher than
control) , 1.2 kg/hm® selenite application resulted in the highest exchangeable selenium, Fe oxide-bound selenium and
organic matter-bound selenium concentrations four days after fertilization (380%, 56% , 59% higher than control). It
could be seen that selenate mainly existed in soluble form in soil, while selenite could be transformed from the soluble
form to other three forms, which decreased its bioavailability. We found that under selenite treatment selenium
concentration in leaves and seeds was significantly lower than that under selenate treatment. However, under selenite
treatment. the selenium content in root was significantly higher than that under selenate treatment. [Conclusion] The
selenium accumulations in shoot and root of rice were significantly higher under selenate treatments than those under
the selenite treatments. Compared with the selenate treatment, absorption index, primary transport index and
secondary transport index were lower in the selenite treatment. In conclusion, selenite has higher bioavailability than
selenite in drip irrigation.

Key words: selenite; selenate; rice; bioavailability
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S indicate different valence selenium; T indicate different treatment time. S0.3, S0.6, S1.2 indicate selenate application levels of 0.3, 0.6 and

1.2 kg/hm*, respectively. Y0.3, Y0.6 and Y1.2. Selenite application levels of 0.3, 0.6 and 1.2 kg/hm*, respectively. The same as in figures

and tables below.
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Fig. 1. Transformation of different valence selenium in soil.
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Table 1. Effects of Se valence on its contents in root, stem, leaf and grain of rice.

31 %5 1 W17 4E1 D

it 3

bS]

fifi & # Selenium content /(mg * kg™ ")

Selenium application level

/ (kg « hm )

Treatment

Ui
Root

I
=

Stem

T
Leaf

Grain

XFHE CK 0 0.15640.024 d  0.063%0.003 ¢ 0.109£0.006 d  0.02440.003 f
fifi i £ Selenate 0.3 0.2794£0.003 ¢ 0.083£0.004 ¢ 0.18940.015 b  0.07840.005 ¢
0.6 0.25540.016 ¢ 0.11640.006 b 0.2034+0.019 b 0.106+0.002 b
1.2 0.34540.026 b 0.22140.003 a  0.3014+0.003 a  0.162+0.009 a
WP 2 £ Selenite 0.3 0.300£0.009 be  0.067£0.011 ¢ 0.09740.006 d  0.046+0.002 e
0.6 0.41940.007 a  0.13440.008 b 0.14240.010 ¢~ 0.062+0.002 d
1.2 0.46040.025 a  0.20540.019 a  0.14340.006 ¢ 0.076+0.001 c

W R %77 24387 (F f4) Two-way ANOVA (F value)

A &4 (Se) Different valence of Se 101.60° 0.88" 339.30" 533.21°
Jiififi £ (C) Selenium content 195.81° 324.16"° 130.20° 515.84"
SeX C 27.12" 4.77" 61.25" 103.87°

AT NG T REFROR AR BRI AE 0.05 /K F 22 AR 35 7 0.05 KF- W3, "0.05 KA R,

Common letters indicate no significant difference among treatments at 0.05 level. * Significant difference at 0.05 level; " No significant

difference at 0.05 level.
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Fig. 2. Effects of Se valence on its accumulation in shoots and roots of rice.
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Table 2. Effects of Se valence on its absorption and transport coefficients of rice.

Secondary transport index

WY in A%

Primary transport index

fib # VT &R
Treatment Absorption index
CK 0.58140.009 d
S0.3 0.84140.011 ab
S0.6 0.85340.008 ab
S1.2 0.92240.005 a
Y0.3 0.71740.003 ¢
Y0.6 0.80040.009 be
Y1.2 0.86040.004 ab

0.45740.003 ¢
0.487+0.008 ¢
0.600+0.010 b
0.759+0.008 a
0.256+0.008 e
0.329+0.009 d
0.365+0.008 d

0.350+0.007 ¢
0.575+£0.006 b
0.6932£0.004 a
0.623+0.007 ab
0.3174+0.006 ¢
0.331%0.010 ¢
0.3732£0.009 ¢

HIFNG F R R R A FL A 22 5K .3 (P >>0.05)

Common letters indicate no significant difference among treatments at 0.05 level.

x3 FAENSHELBETKESEMREZRTE

Table 3. Effects of Se valence on yield and its components,

A 7 R B A g RRL £ AR A [
Treatment Panicle number per plant Grain numbers per panicle Thousand grain weight /g Yield/(kg « hm %)
CK 11.34+0.6 a 114.74+0.6 a 22.6+0.3 a 10 1104+248.5 a
S0.3 11.3+0.6 a 116.3+0.6 a 22.4+0.6 a 10 1794+233.8 a
S0.6 12.04+1.0 a 114.0+2.0 a 21.7+1.2 a 10 1934291.9 a
S1.2 11.34+0.6 a 117.0+1.0 a 22.4+0.2 a 10 2024242.0 a
Y0.3 11.34+0.6 a 116.0+1.0 a 22.3+1.0 a 10 0844241.2 a
Y0.6 11.3+0.6 a 114.3+1.2 a 22.940.2 a 10 2014+312.4 a
Y1.2 11.74+0.6 a 116.3+1.5 a 21.8+0.1 a 10 2004+338.0 a

AR TR /NG S 2w A B ) 25 57 8 1 35 (P =>>0.05)

Common letters indicate no significant difference among treatments at 0.05 level.
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