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Effect of Se Supplying Levels on Se Absorption and Accumulation in Rice

YAN Juan*?, ZHU Tonggui*, ZHANG Zhongping? FAN Jianbo®"

(1 Anhui Guangming Huaixiang Industry & Trade Group Co., Ltd, Hefei 238000, China; 2 School of Chemistry & Material
Engineering, Chaohu University, Hefei 238000, China; 3 Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)

Abstract: In this study, a field experiment was conducted in Chaohu Lake Basin with rice variety “Nangjing 9108 as the test material
to investigate rice yield and selenium (Se) uptake, accumulation, translocation and distribution in rice under different Se supplying levels
(0, 20, 40 and 60 g/hm?) with single and two-time fertilization. The results showed that under single Se fertilization, there was no
significant increase in rice yield between different Se supplying levels. Se supplying significantly increased Se contents in stems, leaves
and panicles of rice, but they also showed the trend of increasing and decreasing with time. Se contents in rice, brown rice and milled
rice were positively correlated with Se supplying levels, and the average Se contents in rice, brown rice and milled rice with Se supplying
were 0.279, 0.150 and 0.055 mg/kg, respectively, which was 309%, 142% and 333% higher than that of CK (no Se fertilizer). Se
accumulation in rice shoots was positively correlated with Se supplying level, and Se transport coefficient and harvest index significantly
decreased, although Se apparent utilization rate was increased with the increase of Se supplying levels. Two-time fertilization increased
significantly rice yield than single fertilization, and rice yield increased by 15% compared with CK. Compared with single fertilization,
two-time fertilization increased Se contents in rice husk and rice bran while not in milled rice. The harvest index and transporting
coefficient of Se fertilizer significantly decreased with higher apparent utilization rate of Se fertilizer, which indicated more Se
accumulated in straws. In conclusion, exogenous Se can increase Se content in rice and makes it meet the national standard of
selenium-rich rice, however, a significant amount of Se is accumulated in hull, chaff and straw, which is need to be used fully.

Key words: Selenium supplying levels; Rice; Absorption; Accumulation

OREAEWH .« 288 B S FAA % A R 0 H (KJ2017A448)F 2018 4 BE 42 8 G i 98 A AURHIHE S 2 3k e 1)
* JH AR (jbfan@issas.ac.cn)
EH RIS 208(1980—), %, WHTEA, Mit, EIEER, FEHE 7 RAHEYE SRS, E-mail: juanyan1980@sina.com

http://soils.issas.ac.cn



F2M

FARAE AN A R A 4 W SOR R ARSI 273

fifi e N B fE TR, BEHE A T
1, M REXT —BEIFAAE O A 100 A5 075 S5 A 2 TR VR o
AR TAEALANMNRIRY], 23K 40 Z2HEXK
& T AV S8 AT b X, R R DA < BTG A
E>2Z—, £ 72% 8 (07 [RAs b, Hrb 30%
Sy P B X, 7 A28 N AFAEAS TR AR A AT 4
AR G [ R S, AR A Y
A 26 ~32 pg/d, AT @A H B 55 pg/d@,

KA E R REREEYZ —, &
K5 A R 2 RN VRIS bR 0 28 VI AH G o %7K R it
R R Az 7= Al K AR B e (B B | e KA AR (1 MG 7
Ao HETE TR AC f s % £, i Wang
2 B30 IR A R0 ot /I R Wt A - 17 JIEL (40 mg/L, Se
10.5 g/hm?), ZKAEAFRA 7 B AN 0.03 pg/g 42 55 5
1.54 pg/g; Giacosa Z5:[1% I T M5t Na,SeO4(Se
10.5 g/hm?), RSk P& ik L 0.36 mg/kg $2 2 %1
1.64 mg/kg. {HJE, ASIR]ZKAE X A WU RE 1 AN,
ANTR] - 48 7KRE X BT ) W AL A — A, S [l (3L G
ISR, KRR AT A AT — R A 22 5 (51 Lk
HF BRI 20, [ Bl kb B R K A8 & AR EE £ 629
A F 0 8312 78 pBIAAS [7] 45 B 60 7 it 22 57 Wb
5w T O R KRR R, b A (Se*)
Jo, UHE . MR RS A KRS R RLAR 2 5 43
X e i 0.34.0.05 F1 0.05 mg/kg H#4Jm%) 0.94.0.14
1 0.20 mg/kg; 78RRGSR, KR K
0.5 ~ 30 mg/kg, AFki it 4.057 ~ 35.716 mg/kg.
Williams 251040 175k [P E L 6L MR 11 4
FE R 1 1092 153y /K ARG AT BHEOK il 1 3 4, 45 R R I,
B R RE K TP AR - 24 5 s iR, 2 9 nglg, 83% 1Y
FEKAMG & AR T 10 ng/g; 3 [ A /K R RE K Hp i - 15
i, b 180 ng/g; T A KRR AN & AR Ak
R, EeEfE S RARER A2 1368 ng/lg. AT 0L, &
] R AT D0 sl PR, A I AL 7 A P45 ) N
Al B2 5 BOR KA & i A B R A/ 0 6 0 A K b
HECY Er R X A AR 1 i 1

Ik, AR SC R BRI SEAR AL KOF T, 3 A S
T A K R AR XA P R i | SR AR A i AR e
Rz XA 7 A T AR B I OR SR AL IS S5

1 #MR57EE

1.1 HARREHR

HWI T KIT/K R BT E, kiR, 12 938 kn’,
SEAGEFIAEA IR . B ARA . IEVE L YL EF .
JC R AW B, VW AR 400 £ U7 F (15 H =

1hm?), EHAERSIE 16.0 °C, AEXFEH & 1046 mm,
RIS T 2017 AETE LR ST VBRI R 1017
BUMEAALE, 2017 4E/KAEHER I KA 2, 9—10
HOMKIAF] 25 d, XFKFE= A —E R,
1.2 s

BERK ARG SRR RE 9108, M ZABOEHIMAE T 5
SERAH R A4 HE, HR NG AR KRR 1,
PRALMER . pH 5.5, AHLE 18.4 g/kg, %A 1.02 g/kg,
A 107.30 mg/kg, AXLEE 7.64 mglkg, AL
69.10 mg/kg, 4=fifi 0.21 mg/kg. 56 A AE A i T
B, FEBR I K B RAGFI A S RaE ), S
Bebidil, i 10 g/kg.
1.3 REigit

PR e P I e ) Bt TR AN ], 38 5 4k
FH. LO(Se 0 g/hm?). L1(Se 20 g/hm?). L2(Se 40
g/hm?). L3(Se 60 g/hm?)Hl L2t(Se 40 g/hm?, Pk it
). B 4 NP ACAE— X TSRO H 20 H)
W s PEER L2 ACEXTRE, L2t AbBR PP ARAC T3 )
FIFFREIS 7 d YRI5 (60%+40%) , F:Ab B H 42 3 YK,
BEMLIX41HER, 4t 15 AKX, A/NX AN 42 mP,
AR AR AL B AR BT 2.5 L /K hmgits Tt L.

R 224 1l > 15, KR R BRSO XU . KA A=
Ko7 9 H 20 HQEERT). 10 H 6 HF110 H 18 H
BEALIURE—H(29 20 AR), PEr5325 (iH AR 70 °C 4t
+ ZE 1 R R R R KRR A FE AR/ NX R Yk
3m? DINASAS . RERE R, JRHURAS . REEAS 2 kg,
AT S D0 B DA K e, I BRI S Al
1.4 SWHE

FE A it TPl 5 0 5 4K GB 5009.93—2010
Mg, B 9+ 1 (V+ V)& HNO; + HCIO, JRIR T
170 'C F, RABABGHETITIHM . BRCP &
KA e - IR N g i
1.5 HiEaE

it A5 B0dE R ] Excel 1 spss16.0 4k 4 k47483
G3HT

2 H®#R

2.1 HEWEX KB 2R

T 2017 4ERAREE, KR EARARER
B, A ALBRKAS Al 5 606 ~ 6 980 kg/hm?, £ %k
“} 6 000 kg/hm? 7645 (& 1) il HE ot JH) %oF 7K A 48 7 A
FEEf, L3 4bFE, Bitiffit: ) 60 g/hm?® W, =i
W 1 — A o R it 7 IS A AR ™ A0 R
899 kg/hm?.

http://soils.issas.ac.cn


https://baike.baidu.com/item/%E8%88%92%E5%9F%8E%E5%8E%BF
https://baike.baidu.com/item/%E6%97%A0%E4%B8%BA%E5%8E%BF

4 % 53 &

274 +
8000
a
ZTeoot & & [
S
=
= 40000
2 2000}
0 1 1 1 1 J
LO L1 L2 L3 L2t
ISt

(B /NG SRR [ 327 AR B E) 22 53 3% P<0.05 B2 /KF-, TIA)

E1 RRSRKE TS~ 8
Fig. 1 Rice yields under different Se supplying levels
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Fig. 2 Se contents in stems, leaves and ears of rice under different Se supplying levels
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Table 1  Se harvest indexes, transport coefficients and apparent
utilization rates of rice under different Se supplying levels
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