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A3 R 7 P IAS DXV g R s 5 0+ b
FHZ HBEERE ~20 cmE )2+, HHEHRM
AR S R VDR A KRR b e bR R
BT EEEKRE LS OEFEAKBEAN L), HE
AREALMHEFRI R . pH 6.5, AHLIT13.45 g-kg™',
Bl fif %028.16 mg-kg™', AHAWE10.23 mg-kg™', WAL
Bi101.2 mg-keg™', ARH3.10 mg-kg™', &829.1
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Ak
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FS: Foliar application of Se, SA: Application of Se into soil.
Different letters in the same part mean significant difference at
P<0.05. The same below
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Fig. 1 Biomass of root, shoot and grain of rice relative to Se

application method
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Fig. 2 Se content in root, shoot and grain of rice relative to Se
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Fig. 3 Se distribution in root, shoot and grain of rice relative to

Se application method
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¥Rk, AT ZEAR AR, PR S
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SHEAE T AR W A - 5 e %) G A e g W e HIL o R
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2.3 EIHERE 75 33T K FEFF R A 2 7S B9 22 0

A it 0 TR KRS AT R 45 TR S A a2
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WA AR R (FR1) . X AT RE -5 K REFFRLAN Bt s Ik
A AR AS [ it s 75 SR R AT RL A T8 A A
PR A TSI A T o5 Fe B LF To 22 5, Wd WA [R] it
J5 O IR e R AL AT 25 43 A TG 8 R T it
il 77 =N KA R AAHLAG ( SeMet, MeSeCysHl
SeCys) N UTHIEAMAN92.7%, ToHLil ( Se(VI)
MSe(IV)) FEFAEASM AL 57.3% (F£1) , B
B K R kR v B A S 2 AR HLAS B e . K
1, SeMet/Zi FEMAEIX, 25 A LA
1182%; H:KEMeSeCysHiSeCys, 43l 5 6.5%Fl
4.2%, Se(V)FSe(IV) & m A —2 . Wt AM
TCHURETE K R IR N AL 2 A ML AL, s mR
RIS I L1

®1 TREMEM SN FRFETFRABRS

Table 1 Forms of Se in grain of rice relative to Se application method

Kb SeMet MeSeCys SeCys Se(VI) Se(IV) Sum
Treatments /(mg-kg™") /(mg-kg™) /(mg-kg™) /(mg-kg™") /(mg-kg™) /(mg-kg™)

FS 0.533 £0.051 0.042 £0.002 0.026 +0.021 0.022 +0.001 0.025 £ 0.004 0.648 £0.105

SA 2.925+0.895 0.234+0.123 0.158 £ 0.085 0.127 £ 0.022 0.132 +£0.058 3.576 £ 1.235

. SeMet: WifCIELR; MeSeCys: HIEMIICFBERR; SeCys: MLKEPEERR; Se(V): WifR#N; Se(IV): WAL HINote:

SeMet: Selenomethionine; Mesecys: Methylselenocysteine; Secys: Selenocysteine; Se(VI) : Selenate; Se(IV) : Selenite

24 FAEEHEFRAMKEFHNLET RTRSE
sEAl!

N [ it A6 52X X 7K R R 00 5 5 O 3K
WA AN RE I (22 ) o Al SO0 kR
A RICEER, A B4, koA & R
et TR Ak 3R A T i A Ak BT AT 8K 43 s> T
2.8%F18.8% ; FFRLWE & i AU & i AT A X — M
e it AT Ak B b HR A XA s, A S
Qb FRF AR 5 S KT I T A R B, SR

B IR e S A Ak AL B R A
THT WA 2 [B) TE 2 22 e, HLBS W T IR . X
THA SRR (B, 8k, MAeE) s, Lk
i Ak R AR 5 4 A 3 R T I T A R X B 2
I T S G A PHURFORE B 1 o I 2 T IR LA
Sb, HAb & mITR SR SR MA T E S b
KB 5 AR 5 R, Rt 6 Ak PR R B
T T TR AT, O TR A0 A PR R
[ RS B

2 TREHARTKEBIFRNT RTRSE

Table 2 Contents of mineral elements in grain of rice relative to Se application method/(g-kg™")

LIPS

Mineral elements A N P B Mg S B Fe i Mn ¥ Zn W B
CK 21.41a 2.52a 0.82b 1.42¢ 13.51b 17.73¢ 17.01b 1.74a
FS 21.31a 2.42a 0.81b 1.65b 14.52b 18.15b 17.23b 1.12b
SA 19.52a 2.14b 1.32a 1.80a 15.98a 20.36a 17.66a 0.98b
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BRHLEE I LLAN, AR 2K R oAb ds
b CVER . BRITRK Y ) o 5em (R3) .
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Table 3 Nutritional status of grain of rice relative to Se application method/(g-kg™)

B FEI0E Nutrition elements VEH) Starch HMLFE 1 Crude protein 85t Lipid K4y Ash
CK 724a 66.3b 9.2a 3.8a
FS 734a 69.3a 9.5a 3.4a
SA 730a 71.7a 9.2a 3.7a

2.6 AR AR A RS BRI

FE DN AR 1) 160 2 BE 1R v, AN (] il i Ak 236 JH:
PR ESEIR (REEAR . AR, HER. N
WR . AR . WA, FoedlR . @M. KN
RIR . WETR MR ) (KR FFRL P A & i 2
ATEFELW (F£4) o XA, PR Gak
BT ORFRL HP 22 28 R P G R & 4 e TR IR 4
HC v i R A b A A TS R T T
WA AL B, RS R 115 2R S AR

oA [ it 0 75 5 2 1) 22 S AN W2, (L v Mgt il Acb P
TR T AN AL B kR 2 R
R G A0 A BT S ARG, L e e R Ak A1
PP O R % o APRL R P AR 2R 5 k7 S Ak
DU RIIPOSE S U W T =2 N i N DO R
AR o RFRL AR ORT R e A M A Ak BT
WE AR, e A A BN WA T . ZE L
&, A0 75 3R AN [R) 6 7K R AT AR 2 TR B e 2 A
[l /4

®4 TEEHEASR TKEITRNEERSE

Table 4 Contents of amino acids in grain of rice relative to Se application method/(g-100g™")

AR
. ) Ser Asp Thr Glu Cys Ala Pro Val
Amino acid
CK 0.286b 0.508a 0.223a 1.004a 0.327a 0.171ab 0.249a 0.395a
FS 0.312a 0.501a 0.213b 0.978a 0.301c 0.168b 0.261a 0.385a
SA 0.305a 0.495a 0.225a 0.995a 0.318b 0.182a 0.253a 0.378a
Met Ile Leu Tyr Phe Lys His Arg
Amino acid
CK 0.150a 0.268ab 0.465a 0.284b 0.327b 0.223a 0.127a 0.455b
FS 0.130b 0.236b 0.477a 0.290b 0.335ab 0.221a 0.123a 0.477a
SA 0.132b 0.312a 0.462a 0.335a 0.345a 0.224a 0.129a 0.432¢

H: Ser: ZAMR; Asp: KA ; Thr: H&EMR; Glu: BHEMR; Cys: FMAM; Ala: WEMK; Pro: MiEMR; Val: #i
IR ; Met: HHiZIR; lle: FI0%R; Leu: 5e2AMR; Tyr: MEZMR; Phe: HINZMR; Lys: #i2di2; His: d%R; Arg: KA
fiz Note: Ser: Serine; Asp: Aspartate; Thr: Threonine; Glu: Glutamate; Cys: Cysteine; Ala: Alanine; Pro: Proline; Val: Valine; Met:

Methionine; Ile: Isoleucine; Leu: Leucine; Tyr: Tyrosine; Phe: Phenylalanine; Lys: Lysine; His: Histidine; Arg: Arginine

3.1 ARG 73 2 %o 7K FE A R A A 4 5 10 38 R A
0
AR BIF 5 B4 M A 71 e T 2K R B AR AN 2 7 AR T

FAEM CE) o PRt 7 20 7K R A L 2R ) o
WEBELW, SHESE MR AR-8, m
Boldrin "7 HITA I 1 1 A 15 8 5 482 o5 /K R 7
o APUL, A KR R AR e RSO AR RS
32 B SLH ZR A ANAE PO VA RO SE N o PP AN 7 2 Ey

http: //pedologica. issas. ac. cn



1 3] SRIRER ST« A RT3 20T R il M) FH G 3 (4 52 i) 191

AE D 4R R K RS M R ROk (B2, H
i, AR A B KRR A N BRI K 45 AL B B
i I R T T A, A B A Pt A B R
S b e KRR SR T AR P R W AT 7
e, HIEHRATREA LI WM — i, MEmrA
F P T S GG I 06 PR R A O W T, AR S i T
W it AT P 5 T 2 B ) B AR RN B 2%, T BB AT YR
BERA I, Wi A AT R R BE 0% 5 b it k-
WS a2, T Bt A STV AT R R 2 ) i - S [
SE, TR A A vk V8 MR, AR
JUT Tt FH ) G 7 6 AN 75 5 e 498 3 1T 40 LAk ]
S, HAHRREEARE L AT,
WS (L AE S AR EAT , B0 I T 42 o 1 B ) 5
IF ELWTHR o 0 W 2 R AR ZE L, T REE A
il £ T v [ Ak A A LRI e, a0 T A 350 A 11
KRR RAS R 5 17 40 (R S 5 7K R AR 22 422 i iof
M, W e 4

W3R LA, PR [EE6G r XF, #lAE
KRR N IR B ES BE . AR,
I T M T Ak BRI R R A 1) T 2R H5CA - 1 it A Ak
PROY24%, Rz, B A A P K R AR AT Y 43 D
B0 0 T AT AR PR R 2 1245 o T RE R BT A b
T I AT R £h 709 L) A B M 3R (4 )
ZEnp) VO TR A BB E R . NI, ML
i I AR R W s kR P A B, KR A P
B I ) B R A A KRR R ) 2k AR T BB T
AL, BEUEHE S AKE UK PN (4 T 22 b 53 TiE 28 R PR
R T AR EE R S R R e . Bk, B2
o P R R ASCAT ) 3550 6 K R G 2 A B Ak 0 DG BRE , 1¥
BT

S it 76 0 - T S 76 Ak B 2 AR 25
ER (E2) , T30 50 Ak PRk b A AILAN 7 &
T A (1), L RAS W) it A 0y X
KRG R R AT LA 5 R B B A A A HLYY
KT80% (F£1) , 455852 HHpFsE > i,
ok B I T AT T R 2 R AR K RS R A AL B, (H
RNERRARIRE A, MU (A2 (A3 i 2 0 )
AR AR R AT 0 B0 2 L — ik, il
TR ih ik AAEIIRZ S5, 1 2 38 o B 1 ke Tl 3 5 it
Ve Ak ok WA IR 5, I S 07 3 B % A A i A AA
H L2 R K R L R AR I 2 I AT R
HEEFRNZ — (F£1) o WEREL L JF 261k

YR R AR R I IR A, AR AR AR SRR
P2 R RO A D H K ( GSH ) L K I 6 R
R JE, B Z & A e gk A P20 At
HER (SeCys ) [ HA A 2 L 8 55 1k 14 3 P Al
Z NPT LR ARG ( BEBifE- v -5 R EEC v SHBEAR
- B -ZUWAFCOL ) RO 7L g B RTIR, KA
AR PTG PR 6 5 Ak SR A WL ) ik B R A= AR b, IR
BT A AN 25 W i E K RS AR P A TR AR A T
.
3.2 AEHEM AT KFEE I &R

W20 7, TR AN ) G 5 5 2K AR L
A B UG ER % & 0 AR AL SR B TR A A 5T 3 T BEAE
EREEHH R . HHEEREWA R P B (P) &
SRR, T AR R i T A AR R R T A
BT, W ZAEE A MG R Y Rk g
TG 5 A TG A, TRD R, I TR S G A e G 7 Ak
U, DR, P TR W G T A 5 T
W5 T b S R R b R R R LR £ IS,
S A B R GH 2R AL S T R R A
HE T B AR K RS KRB & i . FengZs D0k, th
] A DA B B T 8 e — T 7 ) TG 2 2 ) 9 T AL
i, "TRES Z 28N, St B T K AR AR
Mg @it (£2) o At w35 58 e K Rk S 5
(%2) , GEWTANBRAFAE DR C 2, A A4 R —
UL KAEKERIFe . MnlZnfr i E b GG b
T E R, 9Boldrin®: T 45 R —3, i
A i PRk N 3 46 4 U R v REAFAE DR IRIVE T, 45
T X EETE R AW, KRR RLB A 7E S UG )
AT BEFEAL, W& Z T REAAERS U HIfEH ,
o AL A T E— 2T

HLEE . JER . IR FK 43 5 & 2 K R R kL
R TR S b, R K B T A
B, WRIWLIEL, BHER SR D ERS,
A ol it G 0 AR R A LAt 8 7 48 b X T i 5
D 5B TR 0/ 3 I i Bu g (DA Bk R (L W
AT R AR Y &, T AR S A KF
TR B R (1 56, X 16 45 A 42 3 R 3 47
B R B0, T e G ALk B8 K AR RRE T 2 b 4
(Cys) FIF B (Met) &M H R4
FIRAL (FR4) o e G R 2 & A
JERR, A ALY R T SRR R BUR T A
SRR B, R TR LR (AR

http: //pedologica. issas. ac. cn



192 + %

C I 56 4

CAN AN TR R ST RV S AN N TR AV R 5/ AN (N Tl
LA BRI AE ) [, T B B A SR
S, o AN A B AR A R A
ST 0 D 0 A% 22, L DA T UE B T o B R it A
FR 0 T £ B8 0 B e A O AR AR £, (H L B S A7
fF T EE— L HETE . AN 4R T 222 (Ser)
MR (Tyr) &8 (%4) o IRV, BA
PR 1X 28 57 i 5 TR NS AR 1) 200 i B SR A 45 A A T
SN, dESRI AN SE LS Y A AT g
BSROK YV . RMESESE O IR TR i, IR
2 Z MR RE S Y A K. MANR S T KRR AF
Kizz @R R, RmEE— D e BERR R, b
BN FORFBE— ARG . A T K R R RL
R R A, TS AT R 2 R A
FOm R T E (£4) o TR ERHA AT
REFINEE, 582N fE S A TR 1Y
e

i L FTIR, WA [t i 7 R e KR 5
Jot 2 S ph /K RE P RL BT SR RO 5 B2 D OE R . b
St A0 KRR AL R TG 5 A T A,
R IR - N A TLY (&N NS DT = R T
Bl LSRR BT SRR KRS FRL P AT S 22 Y
AT A E (T, PhED) R, OF Hit
ATKFEAR A A A R, 9 — 2D S K R kR B 2
FUSCRI IR K, SIS IR T

4 4

TEAE RO 2% AT, b S G T 0 - T W i o Ao
75 AUKIRE 1 25 52 R K R b AR RORF R AN 5,
Tt i 5 P AT PG S AT AR e R o, A
A R )RR S A2 BE ) B AR R BRI e aa
RE T B o it A0 7 2R AN [0 7K R R R AN FE 25 G
FA UL Tt A0 7 A e K R AR A G ) 3 T
XA A TC R R o AT BE % 25 B e K R R R
e B, Bk ERABEREI O RS JROUR B,
PR R KR E IR B, LR AR A
ol A Ak BT AL 2 R R P I TR e Y 3 R
e, R MR R A R AL R T
LT B O 2 o s o IR LY 4 DO R R N
PRI A= 1) 58 A LA S5 3R il B R 0CR 1 5 T T
WAL

A

[ 1] CaiXL, WangC, YuW Q, et al. Selenium exposure
and cancer risk: An updated meta-analysis and meta-
regression. Scientific Reports, 2016 (6) : Article
number 19213

[ 2] XiaYM, HillKE, Byrne D W, et al. Effectiveness
of selenium supplements in a low-selenium area of
China. The American Journal of Clinical Nutrition,
2005, 81: 829-834

[ 3 ] Sharma P, Aggarwal P, Kaur A. Biofortification:
A new approach to eradicate hidden hunger. Food
Reviews International, 2017, 33 (1) : 1-21

(4] J&ut, M, WAk, &y Ak KR i oo
A A T A R 1 22 S LB, -, 2007, 39 (5) -
731-736
Zhou X B, Shi W M, Yang L Z. Genotypical
differences and characteristics of Se uptake and
accumulation in rice (In Chinese ) . Soils, 2007, 39
(5) : 731-736

[ 5] JE&uk, aTul, BARas. i meas s K RS # el e
R A IEE IR . e, 2007, 44 (1) @ 73-78
Zhou X B, Shi W M, Yang L Z. Effect of foliar
application of selenite on selenium accumulation and
distribution in rice ( In Chinese ) . Acta Pedologica
Sinica, 2007, 44 (1) : 73-78

[ 6 ] SunG X, Liu X, Williams P N, et al. Distribution
and translocation of selenium from soil to grain and
its speciation in paddy rice ( Oryza sativa L. ) .
Environmental Science and Technology, 2010, 44

(17) : 6706-6711

[ 7] Carey AM, Scheckel K G, Lombi E, et al. Grain
accumulation of selenium species in rice ( Oryza
sativa L. ) . Environmental Science and Technology,
2012, 46 (10) : 5557-5564

[ 8] LiHF, Mcgrath S P, Zhao F J. Selenium uptake,
translocation and speciation in wheat supplied with
selenate or selenite. New Phytologist, 2008, 178

(1) : 92-102

[ 9] EI Kassis E, Cathala N, Rouached H, et al.
Characterization of a selenate—resistant Arabidopsis mutant.
Root growth as a potential target for selenate toxicity. Plant
Physiology, 2007, 143 (3) : 1231-1241

[10] Fujii R, Deverel S J, Hatfield D B. Distribution of
selenium in soils of agricultural fields, western San
Joaquin Valley, California. Soil Science Society of
America Journal, 1988, 52 (5) : 1274-1283

[11] e, Eupk, Ak LA AL o7 15 3058 Wl

http: //pedologica. issas. ac. cn



134

SRR A AN R BEA 5 CX ACR A PSR B 52 ) 193

[12]

[13]

[16]

[18]

[19]

[20]

dext: A ESRH AL, 2008

Yang J H, Wang C L, Dai H L. Soil chemical
analysis and environmental monitoring ( In Chinese ) .
Beijing: China Land Press, 2008

Zhang L H, Shi W M, Wang X C. Difference in
selenite absorption between high—and low—selenium
rice cultivars and its mechanism. Plant and Soil,
2006, 282 (1) : 183-193

Amagliani L, O’ Regan J, Keny A L, et al.
Composition and protein profile analysis of rice
protein ingredients. Journal of Food Composition and
Analysis, 2017, 59: 18-26

Hh Al AR R A . NY/T83-1988: Kl & Jr
. Aat: P ERAED A, 1988

The Ministry of Agriculture of the People’ s Republic
of China. NY/T83—-1988: The standard for the method
of the rice quality determination ( In Chinese ) .
Beijing: China Standard Press, 1988

BT, R, PROCER, A AR G A K R
ST R A 0 A BRI T Y. R ARl KA AT
2017, 40 (1) : 1-10

Mu N Y, Tang S, Chen W Z, et al. Research of
nitrogen granular fertilizer alleviating high temperature
stress at rice grain filling stage and its physiological
mechanism (In Chinese ) . Journal of Nanjing
Agricultural University, 2017, 40 (1) : 1-10

PR, TEOTRE, BEXRIE, AE. A USRS 4 X K R
ot i BT AR R A A3 A R B2 R O A E R, 2017,
48 (1) : 46-50

Chen X, Shen F K, Liang H T, et al. Effects of
exogenous selenium application on rice yield,
quality, distribution of selenium in seedling (In
Chinese ) . Journal of Southern Agriculture, 2017, 48
(1) : 46-50

Boldrin P F, Faquin V, Ramos S J, et al. Soil and
foliar application of selenium in rice biofortification.
Journal of Food Composition and Analysis, 2013,
31: 238-244

Barrow N J, Whelan B R. Testing a mechanistic
model. VII. The effects of pH and of electrolyte on the
reaction of selenite and selenate with a soil. Journal of
Soil Science, 1989, 40 (1) : 17-28

Neal R H, Sposito G. Selenate adsorption on alluvial
soils. Soil Science Society of America Journal,
1989, 53 (1) : 70-74

Rovira M, Gimenez J, Martinez M, et al. Sorption of
selenium (IV ) and selenium ( VI) onto natural iron
oxides: goethite and hematite. Journal of Hazardous

Materials, 2008, 150: 279-284

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Deng X F, Liu K Z, Li M F, et al. Difference of
selenium uptake and distribution in the plant and
selenium form in the grains of rice with foliar spray
of selenite or selenate at different stages. Field Crop
Research, 2017, 211: 165-171

Longchamp M, Castrec—Rouelle M, Biron P,
et al. Variations in the accumulation, localization
and rate of metabolization of selenium in mature Zea
mays plants supplied with selenite or selenite. Food
Chemistry, 2015, 182: 128-135

B, XS, Tk, S RN BRI
L HAGUAA . iRk, 2014 (15) @ 94-98
Zhao P, Liu X X, Wang Y, et al. Selenium content
and antioxidant activity of selenium-enriched wheat
(In Chinese ) . Food Science, 2014 (15) : 94-98
Pilon-Smits E A H, Quinn C F. Selenium metabolism
in plants. Cell Biology of Metals and Nutrients,
2010, 17: 225-241

Terry N, Zayed A M, de Souza M P, et al. Selenium
in higher plants. Annual Review of Plant Physiology &
Plant Molecular Biology, 2000, 51: 401-432
Anderson J W. Selenium interactions in sulfur
metabolism//Sulfur nutrition and assimilation in higher
plants: Regulatory, agricultural and environmental
aspects. The Netherlands The Hague: SPB Academic
Publishing, 1993: 49-60

Sort T G, Ellis D R, Salt D E. Selenium uptake,
translocation, assimilation and metabolic fate in
plants. Photosynthesis Research, 2005, 86 (3) :
373-389

Zhang L H, Hu B, Li W, et al. OsPT2, a phosphate
transporter, is involved in the active uptake of selenite
in rice. New Phytologist, 2014, 201: 1183-1191

Das S, Chou ML, Jean] S, etal. Water management
impacts on arsenic behavior and rhizosphere bacterial
communities and activities in a rice agro-ecosystem.
Science of the Total Environment, 2015, 542 ( Pt
A) : 642-652

Feng R W, Wei CY, Tu S X, et al. Effects of Se on
the uptake of essential elements in Pteris vittata L. .
Plant and Soil, 2009, 325: 123-132

Barack P, Goldman I L. Antagonistic relationship
between selenate and sulfate uptake in onion
(Allium cepa ) : Implications for the production of
organosulfur and organoselenium compounds in plants.
Journal of Agricultural and Food Chemistry, 1997,
45 (4) : 1290-1294

JELIEE . 0T AR S5 R 2 R PR R IR A4 0 20 T
8. A TAREBE A, 1995, 31 (3) & 19-22

http: //pedologica. issas. ac. cn



194 + b= 2 il 56 %

Zhou Y P. The effect of selenium on the contents of [35] CRHESE, FOUAK, BZEd, 5% diffsr MR IOET R
proteins and ammonia-acids in rice ( In Chinese) . R Kb 20 FALE/ v A A A B 25 R
Journal of Shihezi Agricultural College, 1995, 31 Wy A B2 2 A [ 2 R AR 23 B JR ST 40 R AR IRAL R 2324 R 8
(3): 19-22 SCIZEL S AU Hh A A B2y, 2003 199
[33] Wanger P D. Selenocompounds in plants and animals Zhu Y R, Tao HL, Li XY, etal. Cytokinin on the
and their biological significance. Journal of the photorespiratory pathway regulation and molecular
American College of Nutrition, 2002, 21 (3) : mechanism of anti-aging//The Chinese Society for
223-232 Plant Physiology. The collection of abstracts of Thesis
[34] Alves M, Chicau P, Matias H, et al. Metabolic on the National Academic Annual Conference and
analysis revealed altered amino acid profiles in 40™ Anniversary Celebration of The Chinese Society
Lupinus albus organs as a result of boron deficiency. for Plant Physiology ( In Chinese ) . Hangzhou: The
Physiologia Plantarum, 2011, 142 (3) : 224-232 Chinese Society for Plant Physiology, 2003: 199

Effects of Different Selenium Application Methods on Se Utilization Efficiency of Rice

ZHANG Chengming ZHOU Xinbin'
( College of Resource and Environment, Southwest University, Chongqing 400716, China )

Abstract [ Objective ] Application of Se fertilizer is an important agronomic rice Se biofortification
measure, and is usually done in two ways, i.e. foliar spray (FS) and application in soil (SA). However,
as affected by the way of Se application, Se absorption and translocation of Se into rice grain varies in
mechanism. Therefore, it is of great practical significance to study the differences between the two Se
application methods in effect on Se absorption and translocation and nutritional quality of rice. [ Method ]
A pot experiment was conducted to study mechanisms of FS and SA affecting Se biofortification and
nutritional quality of rice grains. [ Result] Results show that the two methods did not vary much in effect
on rice growth. The same in Se application rate, the two methods both increased Se content in rice shoot and
grain significantly. However, the content of Se in rice shoot and grain was 8.9 and 5.3 times as high in SA
as in FS, respectively, which indicates that SA could more effectively increase Se content in rice grain than
FS. But the distribution coefficient of Se in grain was 2 times higher in FS than in SA, which demonstrates
that the mechanism of transporting Se from leaf into grain was more effective than that from root to grain.
However, no significant effect on Se form in rice grains relative to Se application method, which indicates
that Se application methods affected only transport, rather than assimilation of Se in rice. SA could
significantly increase the contents of magnesium (Mg), sulfur (S), iron (Fe), manganese (Mn) and zinc (Zn)
in rice grain. Compared with the control (No Se applied), SA and FS was 8% and 4.5% higher in content
of crude protein in rice grain, respectively, which shows that Se can improve nutritional quality of rice,
and the effect of SA was more significant than that of FS. Meanwhile, Se application can also increase the
content of serine (Ser) and tyrosine (Tyr) as compared with CK, and, the effect on Tyr was more significant
in SA than that in FS or 1.15 times as higher in the former than in the latter. [ Conclusion ] Therefore,
considering cost-effectiveness, SA is better than FS in applying selenate, for it improves more significantly
Se content and nutritional quality of rice grains.

Key words Rice; Soil selenium application into soil; Foliar selenium application; Biofortification;

Nutritional quality
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