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AR RCRE SR, X E A AT S E 5 K R R R B A R T .
b, TR KREAR A 2 5 RS 2 A S IR, WA B AR LS M, AR 2 S B —
LS RSB E, T A SR A A AR R, AT B RRRE SR —
SERGIE ,  AE TR A 5 2N RE K B 70 it SR8 ) USRI 8 R WA TE - il A S8 S5 Bt A 1) 2%
PEN S o AT KRG e T AR AT SR, B PR AN [R5 2O ZKRE AT WA 2B 40 56 A B A 7
At RN o TXO0 T ROR P KR A RL A= s Ak, 3R TR A2 AR S 5 A B A B S B R SR
= o

1 MEETHE

1.1 IRt

AR KAG A PR KRS B AL 2115, BHA L3R B F P ACRS X PG R K2 R Rk, R
FI 2 SRR IR A 0~20 em RJZ L, RHERAUY AR RIDIRIEH KL bR A BT LR E 1
i kRt GEEAKBEA N , HEEABMEFR R pH 6.5, AL 13459 kg™, Hff% 28.16
mg kg™, R 10.23 mg kg, AR 101.2 mg kg, B 3.10 mg kgt 4%k 29.1g kgt 44 8.1
gkg*, 4 0.23 mg kg™, AL 16.0 ug kg™, FAESFACHLE 18.5 cmol kg. RIS HART E
BERERE 1 mm 5, R0 IR A T AR
1.2 A%

BRIR7E P R K TR IR R B2 2 Bt AL A S 75 2 R 5 7 3 I REAT (L ROBIRINT TR 14 h, S652 % 260~350
umol m? s, HRIRFE 28°C, WML 20°C, AHXHEE 60%~70%) . AR, Bomura
R~FAEZ 30 em. 5 50 cm, a3 At 1% 5.26 kg, 5HEE (N 0.15g kg™, P,050.1g kg™, K,0
0.15g kg™, 73 HILLRE  KHPO, Al KCI AE AR S IR AT, w6 1 Ia) n2s B 7K A L 38k (2~3
em) FEKAEWCR . TRIE LAt A8 A At B, 18 b St G A o T s G 7ty =, R R e A
AR N TG ERSN (Na,SeO,) 1757, KBRS # i & T 5e Al L5845 0.75 mg
WS 3ERETE MR AN, R AL KR K A = MY, W mEmie gy TR (tt
i I R B R A 3R 20 YR AR S KR (R ARSI, 20 = Uit 25 Ak M 50 pmol L7 R34
WL 1L, B = RIGEIWEHE— K, W TR 5 b )\ A A Wt T Y 00 2 T 55 e 7514 R 344 il
KRB RIS R 5953, R RE DT R A 2, W 0.3 mmol L7 I i
FIT PRI R R (NapSeOq) » I THT Wit PR AR 38 ol K A K th e AR gema ™, IR 1 L 2588 1
R A [E) 3 3 TR R R 33t il A E AT PR AL S K F, M E R 5 IR, KFEF T4 10% H,0,
(viv) KIHHE 15 min J5H X B8 TRMIEME, TGRSR PME 240, Fi TR AEBEREE
MAasERs RERRIED R EW, 7dEBR. SR 2~4 IAERKB R —8unghn RAR- 285 .
1.3 RIME S REEH

IKRERASASIOK R, IR FRa s R, ZERFERD 3708, IR L8 KT
AT R, RAF TR RS AR R A IE o Bra B as M T 109%7H 55 R i
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R, FREF KSR .
MRS E . FEARFE R E A IR AR (HNOgHCIO, = 4:1) WHib)E, HIE TR ek
(AFS, AFS-920, Jhaii RAVEAIRARD MEEm i se & &M,

FEAR B BB 2 . FEARFE IR BTR (H,SO,-HCIO Wib)E, BECKAEMEYIRERIE
MRE, SR AR B L sk e M,

FERREE (Mg) « Bk (Fe) « & (Mn) « B (Zn) RIBE (S) (R 5E : AERRARE Sy A Ab 25 ) S il 1
Mg, WUFEEITERE (Mg Fev Mny Zn) SRAEFIRUC G EEEEDE: S (e BUEH 20 mL fin
AN 1 REEREF JE BT ik g BRI 11 HCI 1 mL. /K 2% 5 mL, 0.5%P H7 {71/ 100°C /Ki%E
WETE], I 1 mol L BaCl, ¥¥ 5 mL JEAERAHEE 1 min JEEUR, T4 66K 420 nm R
M,

TERRBH (B) OMlsE: HEARRE S T EHHRA DR KAGE, A HEHEF A 1 mol L HCI 10 mL,
KA INFA 10 min J5 F #AAE KL RS 78 25 100 mL, Fi HRRORE & 46 25 140 J5 - K 6 1A (ICP-AES,  Optima
2000, Perkin Elmer Co, Waltham, MA, ZEE) iz,

AR A I FEANBE 5 40 BT (AL PEAURS B2, A3FE (GBWO7605, o FEARAE) I 7o ) Al
SRR S RIS A, AR AR 2 JE A i kA,

IKFEFFRIAEAS I . ERAFR I I /K FEATRL 0.200 0 g TES.O T, IS K 20 mg, JiE
JiEVI 10 mg, 30 mmol L™ Tris-HCI (=¥ LA L b hIR) Zeri (pH 7.5) 5mL, BT 37°CIH
WRPERA 24 h, 38, FRRBE 60 rmint. EREEOHLFELG 30 min, BLOHLEE 3000 rmint, k-
TEWE 0.22 pm JEE, PR 1 G €t - FUEGE A 45 B TR 5T 3% (X (HPLC-1ICP-MS, NexION300X,
FED BRAME N Em IR EA: MAREEEE (SeMet) . FISEEAAREEEE (MeSeCys) . #lif
PR (SeCys) . AR (SeVD) MUEANERHN (Selv) .

IKAEHERLE F5 50 R I A2« JKAEFERE T 500~550°C g i AE ke R 1E i, 135 K4 5 &
HERIE S 2 B+ 0.01%~0.03%. R LA 5.95 73 2 (35 . SR e Al i s 7 U s
HETH & . KRHARKEIE (SEM, BSXT-06, _Fifg bl B FIE AR AR MWEfEi. RAERK
FH s K i i e Y,

1.4 KIGHIELLIE

{8 H Excel 2010 1 SPSS 18.0 # A AT 2x Bl S BRI 3 T7 22 o0 T b B, SR de /N 3 22 ik (LSD)

Giit JE AT B ARG .

2 4 B
2.1 FREIHEME XK FEE S8 AR

SR IEAAR L, - A AT S S A R AL B D5 SR KRR AR L AR R A AR R
ToRFELW (1D, Ul B0 AR S5t A0 A0 - T8t il 0 7R 2R P AR AN
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‘} OCK @Fs BSA

AL Biomass/(g-pot-!)

2L Root i _F#f Shoot AFHI Grain
7KFE23'E Rice organs

HCK: xR, FS: MR, SA: LIEMEAG. B[R —E AR RIS 2 R 23 (P<0.05) . FIF Note: CK: Control,
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
1 ARG 77 3R K FERES b - BRI AR

Fig. 1 Biomass of root, shoot and grain of rice relative to Se application method

2.2 NEIHEMG A KSR & MO S 2R

TR AL R T KRR S AL B R SO RO R, ARt AR RLAN Y B
TR AL EE (& 2) o TR R R 2 KRB AR S 5 bl /b, 43100 0.09 A10.01 mg kg™, i
S T 7K R AR A 25 DU 2k 8.81 mg kg™ o KTt b BRKFRLNG 5, L BT A R A 25 ) 5 g T
W) 8.9 £ A1 5.3 i, i B L sge e (R B 8 S0 LF bl KRS 5N 28 BRI A

W& 3 FTLLE M, a7 AR, R KRR A Y S BT 3 ) LA AN R o S it AR e P
PN [ Bt 77 20 /KRG b 350 P (80 2 i R AR 5 K, 435 65%1 72%, 15 BH KA 14 P9 1)
il S EAA A B, IR AL BEAR AN 2 L RN 21%, AHELZTR, WA A BEAR AN A 2
R BIAR D, 290 2%: R, I A B KRR AT R R AR 23 TIC R ECH 26%, 290 LIt AL R 2
£, 1B TR BE 0% 58 0 O G 2 kPR rh, AT AR R, FIEMiiE . 25 LATA,
PR AT 7 20 KRBT £ 22 S (0 DB E T R R A 8 vl PO 52 - TR R MACATL o) B v

g?; % OCK BFS @SA
%15- /
E“éll- . %

L T c b C%‘

K2 E Ricet organs
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Fig.2 Se content in root, shoot and grain of rice relative to Se application method
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Fig. 3 Se distribution in root, shoot and grain of rice relative to Se application method

2.3 [EIHER 75 20X 7K FEFFRLAR A S A 220

PP 77 2T K AEATRL B T2 (A0 75 B 28 S 0K, L 90 Mt Ak 380 % 2 2l 55 2 49028 v 1 W T
WAL ER (3R 1), SX AT RES K REAT AT & B = AT D% . AR PRSIt 7 KRG HF R S S E T AT
FEAM T & LB LT TE 25, BB R 75 30T KRR RL A i FE 25 40 AT TG S5 35 5 o 8 bt i 7
R FKFEFR P A AL (SeMet. MeSeCys Al SeCys) 5 il LA 92.7%, TEHLAR (Se(VI)AI Se(IV))
TERTA AT 7.3% (R D, BLHHZKREFFRIH A E Z DA LS AFE. Hd, SeMet &
& EBEIMFEIE, 200 FrA TEAST 82%; HIKJ/E MeSeCys F1 SeCys, 437l i 6.5%7F1 4.2%, Se(VI)
A Se(IV) & & EEA—3 . UK THUINE KR A N AL 2 A PSR, B rAREARTHL
A

1 TR 7 3 T KRRl AL S

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

posi] SeMet MeSeCys SeCys Se(VI) Se(IV) Sum
Treatments /(mg kg™) I(mg kg™) /(mg kg™) /(mg kg™) I(mg kg™) /(mg kg™)
FS 0.5334+0.051 0.04240.002 0.026+0.021 0.0224+0.001 0.0254+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

VE: SeMet: QAR IR MeSeCys: FHILMICKEEER; SeCys: WHACFBEEER; Se(VI): Ailg4h; Se(IV): ILHGER%N Note:

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

2.4 AEHEM AR KFETFRLET RTRSENFT
AN TR 77 2O KRR RLL T 0 B C RS B A AR R (£ 2) o Jfl 7 kRS
RO E RN, EAH OO RRZE, R SR B [ G Ak TR - S A AL B R TS AR 43 il ek T 2.8% A
8.8%; HfHLf A B AN S BTG IX — AU TR AL AR ET B2 AT BTl {H g A A R R
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i R R T I WA AL, SRS IR ZE S SR AT Ak TR AR B R e T 2
AIJC 25, HPBEFL T Ty eRoos (B 8 mMes) s, TIERmLLE N
KPR a2 B 25 v P T AR AT AL, ok T WA A B PR R AR S R T AL DA, A

JRTR G B SR AT EZEZR . KRS BN S BN, I B R S B RS
J T, P T AN A AR S T R AL

*® 2 ARG N TOKBITRT RTRa 8

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

W BULE

% N P B Mg B s % Fe & Mn B Zn B
Mineral elements
CK 21.41a 2.52a 0.82b 1.42c 13.51b 17.73c 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

25 AEMEAlA XK FEFRAAER. T B RFR SRR

BRALE A LASE, AR 2O KRR PR AR SR b Tk BRBATR 7)) SRR E (R 3) .
KR AN e 25 S oA R R S B, AHEUXT IR, Rt A b A - T A0 AR BE 3 e e T 8.1%
A1 4.5%, X AT HEAE HH T REYS e HE K RERFRL 5 BCE 2 (10 B R

%= 3T EMEmA XN TREFREER. B BERMRSE.

Table 3 Nutritional status of grain of rice relative to Se application method/(g g™)

Nutrition elements JER Starch FE [ Crude protein f5J% Lipid K45y Ash
cK 724a 66.3b 9.2a 38a
Fs 734a 69.3a 9.5a 34a
SA 730a 717a 9.2a 3.7a

2.6 ANEINEAR 7 Xk R R R A ER & BRI RN

FENAGH 16 PRSI, AFEMACBEX A 11 M kg CRAZIR. R .. AR, AR

JHER. SER. RRER. TR ANEAR. BERMARR) /KRR & B AT

HRW (R 4) o HXRALE, PR AN AL R b 22 R IR AN R & B m TR, i
PR A IR A AL B N B v T WA AL B, HTE RS 115 15 LIRS E AL PR [ A
TR B2 AR, (E T A AL B T 5 B e AL ] o R R A DR 2R 1 R A A Ak
BN B2 PR, e - T A Ak P AR P B 3 o R e PR B PR 5 A SR G Ak B I T
KePR 2 () JC B35 225, AR U IR ) 16 38 P IR FPRL RS R & e AE Rt A B 1 B 3% [ AIG, e rt
T AL B T 22 T e R BRI, S EA A R AR R R L 2 A R ) R M S AN R 1
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* A FETEME A R KR E RS 2

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

HHER
Amino acid Ser Asp Thr Glu Cys Ala Pro Val
CK 0.286b 0.508a 0.223a 1.004a 0.327a 0.171ab 0.249 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
HHER
Amino acid Met lle Leu Tyr Phe Lys His Arg
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 0.432c

T Ser: #2FR; Asp: RARMR; Thr: HZER; Glu: BZEME; Cys: FWEMR; Ala: NZEEE; Pro: HEER; Val: 4%
i2: Met: HRER: lle: RREIK; Leu: REM: Tyr: BAEIR: Phe: KNEM: Lys: MEM; His: &R Arg: HER,
Note: Ser:  Serine; Asp: Aspartate; Thr: Threonine; Glu: Glutamate; Cys: Cysteine; Ala: Alanine; Pro: Proline; Val: Valine; Met:

Methionine; lle: Isoleucine; Leu: Leucine; Tyr: Tyrosine; Phe: Phenylalanine; Lys: Lysine; His: Histidine; Arg: Arginine
3 1w

3.1 A[EIHERR 75 7% 7K FEFFALAR & 4058 L S8 R B 2

AT FE R AR 7R B AR R R AR A P AR REEAR AT (B 1D o WMl 7 SOt K Rk PR A ) B T
BERW, SHESONF AR5, i Boldrin ZEMIEI A MR A BT R KRE S R, AT
WL, TRERP S KRS 7 B i PR RORAR KRR L B 32 RS8P AVE BT iR ARG R 5 22 e S
SRR B AR SRR S (2D, v, B A B R KRS A P9 e il S AL A 2
e 1 P TR, 5 P I N PO 0 B AR KRB MBSO P, T AR e IR A Y E e .
JR IR AT REAT LA R M — 7T, AR LG 0 TPt S R M S 7™, AR S o TR S A I
PR IR B A OB 7, T REANI IR T A5 22 5 o Pk T e A1 STV R 2 B 6 S DR ) e b W i 12,
117 - 98 o ) G R 2 o - R o, AT AR A VRS0, bR, AT T BTG P (0 B P
AT G T R T AR A B i, BTSSRI A R O T, TSR L AE AR AT
AP - T2 O I TR, S LI T 0 0 O o R AR R B2, th T AT 0 6 1 T R AL A AL
PO, T S 5P VS ) A W) FH 23R AN s T 3 b (0 5 /KRR AR e )G, RSB 7845

ME 3 FTEUE Y, PIRASEIGERE 0N, WK RE R N B BB AL 0 e R e B3 . Ak,
I T S Ak B 7K R A KA PR 70 BE R BOy AN AL 2 %, e, st Ak JHE /RO AR P ) 2 P
A A T AL B = £ 12 1% . RTREAE T SR IR AR £ 7000 LA_E ISR R AR B CRp2 2
i) BT R AR B 2 . DRI, W @S MR R TR ZEAP R R AR, KR A T 42
L) B A A A KRG R AR R IR R RE SN R R, RN AR A P9 R BE 22 2t 23 S SRR
e 7K B R RE B DRI, SR e RO B AR A KA R R SEAL B DG, W R L

7
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DA

e T A R P S AP Ak B TRDRFREA B 2 e EOR (] 20, RS A B R AT LA
TR (R D, EPMAS R 7 2R KRR A DA & A LR A S BT
80% (£ 1), &R w w7 2R, W A T g2 B K AR ML 5 &, (B2
R, G Gl A RS2 AR ERRAE R E BRI N, MR
WEYRZ G, el B B A A SR P (e N AR £, b S S R AR A gtk rh P4, it
R TKAEFF R Ee 2 /D B AR L I R R 2 — (R D) o WANERERIE R 20 A1 i A% H A
MRELIE R G, AR AR 2R rp Yl SR FRAS B (GSHD thAEH WAL £h ik S, ot FEh
% R AR AP B2 AR B RR (SeCys) ) HoA Al AR SE BRI Ak et P th 52 B W R i S Bl (B
ik -y-2r BBE CyS FIDLERE-B- 2L AE CRL) iR, 4 bRk, /KFS A P RIRR £ 3% 10 A HLA it
FERAAEM Freh, ER 7 AR 7 2O AN 2 2 ma Al £ KRS 44 3 1) [R) A A R I A
3.2 T EMEM AR KFES 75 R RS

W 2 Frow, PIFRAS [EAN 77 2R KRR AR B 3 & B AR B TRl HAh T 2 T REAE
EFLCH B R &R RIEEATFRI R I RE (P) B8RP, 7T R M T AR £ Ak v] Re L it ia
T P Z IR SR MEI K5 R, ARG MO REREN, [RI, I I 550G Ak BEAFASE A 1 Bt A
A, DR, T A X B PR R A IS e RS s i SRR AR R R WA R R R 1S 2 . BbAh, IR
R BR300 e AL R AR R Y2, 1T B K R TR 5 Bk Feng 0NNy, o [R5 4
T — Rl RO AN R AR LS, Pl RS 2 2L, IR B N T OKFEARL Mg SR (R 2)
RS RS KRR S S/ (R 2) , WHIMRAENFRXR, SiTAGR 8B, KFFHL Fe
Mn M Zn &84 HIEEMAL T R4 B3R, 5 Boldrin MR 5, BN EEAIX L 4 )R T
RAIREAEAE D EMER, BY5R T XL n R I, /KFENFRL B & BAEAMEM I R B3 RS, i
(6] n] REAEAEFS PUAIIPE A, e pL A et — 7.

FEE. Wk IR > & 82 K RRFFRDE 75 B B BB bR, X RE K I & FH i o B 5
Wi, MK 3RTLLEH, BRMEASEEERS, PR 77 200 KRR AR S FR 18 bR 5 T 2 3 52 0
Jo 38 AR R W, P B R AT R A R R A R A E R S R, TR S W A KRR A A T
R A K. X 16 P43 A ZERRIEAT LU I, PIAITAR AL 2 R /KRR 2 ez (Cys)
FHERER (Met) SR RAMYEZERIK (R4 o PHRARMNF AR 2 SmaLmg, it
NED RN IEE RS T S BRI, B TR IR (AR . Al
A R AR AR T R LA R RS ¥, I SRS TE LI & B, o,
P T A A R R S S IR AN R D 1S T 22, At NN TR B 1 4 it N PRI IR 5 A i e A
EARRR &, AHHHLIE A R Tk — PR IE . Wil i 2 5 a1 222K (Ser) MITRZIR (Tyr) && (R 4) .
WRRRN], BRI B A IR R A JE I S5 AT R, A i s TS0, i
W FT eI B K R HLNE . AR S i i g, IR R R TT e S 2 5%, Wi T
IKFEFFRL 22 R & ', et — R R, 77N T /K — D4R TE . AN T K AEFT
KSR & B W& PR, MR ea TR R R S B mEE S GR4) « iTHERAATIRE TR
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EIRIIIRE, HA BT R S BT RN IRA K.
gi BRIk, PR AS [F A0y 2R KRS T 22 S KRR PR R A S 2 D RE . b
SRt B0 )RR TR P PR 5 B 3 v T TR, A LR S R SR S Rt DR L B v T i
Ml A5 R FECT LRI KRR A T 2 A AR TR A (P PhED (R, R HaE
NIKFEPR A AR AR, BE— P R K RER PR B A AN BRI AT, SR TR Al it

4 Z w

FEAEGEAN 25 1F N, SR AT AT P A g 3 R SR 3 PR KRt L AR AN R,
JEAT 5 - T G B RE A R R FRLA £, (ER L R AR PRI IS 8 BOE IR R ERRL AR IS
RE TS5 BN 5 3R AN RIS KRB IR FE 25T SR 25 5, 3 W Tt il 7 > S 7K R A P Al 4 3 T
X R RACABTC R o WA RERS B2 S MUK R B B Bk BRSSO RE R LR SR,
BEMFERRREE TR, AT SRR ROR BEAE . PSRt A 2R AT L A 22 S IR i e R 75 B 220 o 2 R
e, b, ERER S AL AN A B R 2 T T AL B . ZR BRSO T KA
FERLA A 3 DA K78 7 i 5 i v 28 SR 220 9 P o

& £ X M
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Effects of Different Selenium Application Methods on Se Utilization
Efficiency of Rice
ZHANG Chengming ZHOU Xinbin'

(College of Resource and Environment, Southwest University, Chongging 400716, China)

Abstract [ Objective] Rice, as a dominant staple food crop for about half of the population in China, is

an effective Se biofortification carrier that can be used to alleviating selenium(Se) malnutrition of human through

increasing the content of selenium in rice grains. 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
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mechanism. For SA, Se is firstly absorbed by rice root, and then transported to shoot and leaf through xylem, and
finally loaded into grain via phloem, while for FS, Se is directly absorbed by leaf and transported into rice grain.
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, to the strategy to effectively regulate human
daily Se ingestion with diet. [Method]l 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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