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Exogenous Selenium on Agronomic Traits and Contents of
Selenium, Potassium, Calcium and Iron in Buckwheat, Wheat
and Barley
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Abstract: To investigate the effects of seed soaking selenium-rich technology on improving crop quality and mineral
element content, this study selects three different crops from Qinghai region: Buckwheat Liugiao 1 (LQ1), Wheat Qingchun
11 (QC11), and Barley Dulihuang (DLH). Using sterile water as the control, seeds are soaked in sodium selenite (Na-SeOs)
solutions at three concentrations (2.5 mg/L, 5.0 mg/L, and 10 mg/L) to compare their impacts on seed vigor, seedling
agronomic traits, and the contents of selenium (Se), iron (Fe), calcium (Ca), and potassium (K). The results show that 2.5 mg/L
Na,SeO; solution has no significant effect on seed viability (P>0.05). With the increase of the concentration of Na,SeO,
solution, root length, seedling height, and Se content in dry matter increase significantly (£<0.05). At 2.5 mg/LNa,SeO,,
LQI exhibits higher Se accumulation than QC11 and DLH, indicating greater sensitivity to selenium. Although QC11 and
DLH accumulate less Se than LQI1, they exhibit higher selenium tolerance and demonstrated good agronomic traits.
Treatment with Na.SeOs not only elevates Se content but also enhances the levels of Ca, Fe, and K in all three crops. In
conclusion, soaking seeds in 2.5 mg/L Na,SeO, promotes selenium enrichment in crop seedlings and improves seedling
quality. Moreover, Na2SeOs solution concentration exceeding 2.5 mg/L has little significance in promoting crop growth.
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These findings provide a basis for guiding selenium-rich crop production.

Keywords: Exogenous selenium; germination quality; seed; elemental content

fifi (Selenium , Se) #2& &) fH 4 AL A& % 75 19 7L
B ER , BIVLAER TGV K A i A7 A, S0 VR A i) 4
AT BLRAE X AR H 23 28 5 AR 4E A, A
T 42 & S 2 AR B Bl B 22 PR O 5
R0t SR, R R IR R A ) AR
F B AT KR A A LR 4R
I 28 DL S 7= it Fh 28 = A A2 A R A i)
IR B

IR, ToL A HLAT RE B FEAE 4 I A LA
RFEE WM TR HFRFFEL IKFEEE
fie BRI AT, S b SR A 2 AL E il
o B AT K I AE AN 2 R OK A B R
Na,SeO, VK 1] I 2 52 =y AP A 4 1) 72 B FHFF ot
il 5 525 0~ 1 mg/L & BE 3 [l Y (1) Se® Fl Se* 7
& 3 75 B Fh 7 0 1 [ B R AT 4 T RR R U
1B E IR i 0 Na,SeO, G v A 232 &
MR G R 2 OFERL T A P S RRLA T R
TEN02 mg/kgt . BALEH I ARIETY
BEHAA R T R ANECHL IR Y
RJHAY A WL, filh 7o 3R AE Sh W i T rh A 25
ST A H B e R AR R AR S W T A )
FEBI $ w24 3L 1) SOD B /3t V14 hn A X = ik
M EMERTE, MARHE &M E WA
KVEER AR EREMRMTER. Fik, &Y
AN FT SV B AR R N TR —E )
WA -

B A, 0 AR AR 0 77 9% 3 AL 1 15
iy W TR ARG L AR AL =, HIEA RS T
BN e 24 H B 2% B A R AL AR AN A
TR AR P A8 35 SR b A A 3 it
LIS 1 VRE SR S W TR e G 2k R A At i AR
Vg FER IR B HE A K R
HEAT 0 A e Ah i A YR A X AR
Yo A I AR 5T 2 B B A AR AR e,
BEAR R 42 o) Tl 88 55 B 4 J 3R I 4R,
Bmm VR VB TR SR . AT R IR
M3 308 W57 22 5 ok A Cu.Cd\Pb. As
SR EFEERSRTEMOM AN W RN B3
ZF T S A B RO R AT R ELAE AR PR S K
BUAT BT DAAT 202 A o %o JHG A K g e i 4 TS
Santos 51 fE FP M /N ZZ M0 A HE R

0.25 mg/dm® (R JE J5 , 5 RLAR 55 5 5 I i 7] i
Bt Bk VEESE U R A R G N, Liu S92 A 8
B A /N R B B AR RN .
HTBE AT L S AR AN A AR ROt A
Z2 5 5 [A) IR AN IS B8 00 A [ 4 7 i T T 5
TEER B EAT —E R

T2 N R EE AR AR EORAR,
AT A DN it I A0 U Al R RIE TR R . ACHIE TR
Na,SeO, ¥R AL BEAE Y 1, 38 1 X EEAN[F]
VEVIRR 7 I35 J3 6 b S BT RO A B4R AR, IR 45 &
LH TR Rl T R SR RS TR B R,
I M AR A [V E DD RE T B RE I, D s )
EREFRMSE.

1 HRA7E

11 RiastR

3 Fp AR Tt A RMRBL A B he it , 557
TR S INERFRA 5 ORE R,
95 5 4w 5 4> 5 LQ1.QC11.DLH, 3 JH 43 #r 4l
4 99% [1) Na,SeO, [#l 74 it fil] Na,SeO, ¥ i , ¥ &
3 ANUE , 43 Bl L 2.5 mg/L, 5 mg/L, 10 mg/L;
PAEA% 200 mm R SRS F7 I 25 4%, v B A
78 7 TR P il T Z AR AE AL (1 000 pg/mL) , 45
TG F bRV fh (1 000 pg/mL) ; A FE i EAL A I
AR EIR 3,37 - R BRI o M &
PR Ay 2 O Dy £ 2 U T =K Ak
B = OTERG VAR AED R LR - L ERAN L SRR R
J% : BT iR N A pr e, [ 2 S A SR
FRAF
1.2 H%
1.2.1 @A AR L3R & TREEG R
FIVEYI Bl T, e AR A 5 309 75% 1) LB
1 1 min, F FARFR 5 B0 7% B IR BR BN
120 10 min, 5 /5 FH 70 W 7K e ik B 1) O SR
NS VROT G B IR AR TR TR T K 4
W 50 Fr 35 « KN ST AR Rl T o — 4, i
3HPAT, S B SR I . TE RSB 3R L
o — YRS 0 15 mL [ Na,SeO, ¥ Wi » 8] I BA
TR KIE R IRAH ., RIEFMF24 hJFHEAT
WY Rk R IR, ORI 12 h 1 EDO, BT
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3K 8 h GE i — IR W /K, B IR 5 mL, #% IR VED
Y TKIEN G — PR IRE. BREETRE
TP B G B K i AR 5 A B
YRR T M AR SR TR K 9y 4 CCORAF T ) 22
122 #FAKIEFRGN T 5% GB/T3543-
1995 CARAE D P+ L I8 FUAZ Y2 XV E M Fh 5 K 2F
B AR AR LK AT E . FFEERE 1 d
Guit— hp R R E, IR A X (DI E R
FRE B A KO XS 3 R Fh T K ZF &t
HORZES IR T ARG — IRF P R R 1%
ARG FERFRE,

HHANX:GI= (G, + D,) (D
GE = (N, + N) x 100% (2)
GR = (N, + N) x 100% (3)

X GLRFREG G FdM T RFH:D,: 5
Gt AN N R B GE: R ZFH 5 Ny: 55 3 KRR ZEfh
THG N BT RE M8 N AR5 A1
B GR: RFEH,

TEREFR B T RIS, FB 45 i R 0
Fr Ik PR FH I B K BE 1 J0 R TR IS AR
W 7K 43 5 o = P AT 50 1 40 i AT P i
B, TR AR KN E. &5 &9
BT 105 °CH s AMETFE T R 7 2 h, MK
5 % 60 °CHE ST 10 h J5 B & T i i, %
AR D THEE JHREG =B ARG T4
()2 7K B o S FH A0 S AL B AL R 2 v, I 60
8 CRAE A5 I

AR VI = GR x DW 4

MC = [(FW -DW)/FW]x 100%  (5)

A VG IFRE DWW 2 5 MC: 5 KR
FW
123 Aol AR 4 F Al 47 V55 R LK A Gl
2 FRE0.5 g & v T4 5T R K 2 AT B0 TE
R, 55 mL AR 1 mL i E SR GG
B T B A A BB AT IR 1. %)
B ARV i FE P A AR AT R IR , A A N R
A2 mL e A B K AR B YA D S N
2.5 mL LR (6 mol/L) , 4k 52 i1 #% 22 45 P9 VAR M
RELL AR R Ta th, R A B B 9 56
o TH RS N VS S 2 10 mL 25 & 91 H
A KERE 10 mL, A KH3,37-=

GIEIR IR oy 66 B VR L Y 2R AN R A
SUBE T VE 4R 35 B bk L (07RO 5 5 VR ATl
BRVES VERTCER B B IIE IR & TR E bR
HEMZE . A0 &R & AL 0~2.5 ng/mL o Bl N 4%
P, bR 28 5 519 75 72 : ¥=0.0254X+0.0026,
FHR R Er=0.994: ¥ 70 R & 5 AE 0~80 pg/mL ¥l
PR, B 5 R ¥=0.7227X-0.0335, #]
KAEr=0.9924: 15 70 3 & & A1E 0~25 pg/mL U
R, [BH 77 R Y=0.0081.X+0.0858 , 4
KZEr=0.9912; bt 2R 7E B & 8 0~1 pg/mL
Yol 2281, B 7 FE : Y=0.6723X-0.01, #H
KA K r=0.9985.,
1 BURHB N TIES 8
Table 1 Working parameters of microwave digester
B hFkw  FHRE/min (R E/min  RECC

step  Power Retention time Temperature

Heating time

1 8 6 1 120
2 8 3 5 145
3 8 5 10 180

1.3 HiELE

58 H A 50T e 3 AT N E  BUE R A
O bR AE 227 RN, I8 G g b 3
SPSS statistics 26 47 % TR AR IR 5 8 25 7 22 57
#7r(LSD, P<0.05), Origin 2021 #1742,

2 #R

2.1 SNERXHESD R A A RS0

3 FlEY 175 it N AN [7] Na,SeO, ¥ ¥ 1) 17
PR I R F8 bR SR 2, YEY LQ1 . DLH H 5 &
A AL F AL , 28 Na,SeO, VAT AL 3 )5 & 25 15 5
WA 824810 (P>0.05) ; 10 mg/L ] Na,SeO, i
& M) LQ1 A1 DLH ) & % %, 5 mg/L [#)
Na,SeO, VA i 3 4K LQ1 A1 DLH ) & 2 % (P<
0.05). TE¥QCI11 fEL AR & 1) Na,SeO, A
B, FORFHRE R 3 R A R S0 IR
ELI 9% M 2 7 (P<0.05) . 45K, Y
Na,SeO, ¥ K [ 7 2.5 mg/L i, B -1 1085 & 15
05556 R 2H T S 3 1 22 5, 3 R PE R T 1 R
e /19 : QC11>DLH>LQI; {8 4 K & & T
2.5 mg/L J& , % LQ1.DLH i F/E ¥ K 15 17 ]
B R AE F s (EXE QC 1L [ 82 ma AR /)N 5 i B L i i
CEVAESTH
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Table 2 Exogenous selenium on crop seed germination indexes
REFRRER 114 Na,SeO,/(mg/L)
Germination index Crop 0 2.5 5 10
pr— LQ1 57.87+4.28Ca 58.08+4.03Ba 54.93+£9.25Ca 48.48+4.39Ca
=
) _E' ) QC11 123.76+5.86Aa 125.59+0.61Aa 120.02+8.57Aa 125.79+1.18Aa
Germination index
DLH 75.52+3.27Ba 70.95+3.70Ba 78.40+4.79Ba 74.38+4.36Ba
s LQ1 49.33+3.05Ca 47.33+5.03Cab 44.67+6.64Bab 38.00+5.29Cb
RZFH1%
o QCl11 98.67+2.31Aa 98.67+2.31Aa 94.67+9.24Aa 99.33+1.15Aa
Germination energy
DLH 87.33+2.31Ba 79.33+3.06Bb 81.33+6.43Aab 74.67+1.15Bb
- LQl1 59.33+1.15Ba 60.00+2.00Ba 53.33+1.15Bb 52.67+1.15Cb
R %
o QCI11 98.67+2.31Aa 98.67+2.31Aa 98.67+2.31Aa 99.33+1.15Aa
Germination rate
DLH 99.33+1.15Aa 95.33+1.15Aab 94.00+4.00Abd 90.00+2.00Bd

H:a,b, o fRE R —EMLEA [FIVRE Na,SeO, AL B 5 #- K A 4R b 0 2 F P 72 57 (P<0.05) : A, B, CAREARIEMTE R — IR BE
Na,SeO, KB 145 & ZF R bR i 28 %57 (P<0.05)
Note: Lowercase letters (a, b, ¢) indicate significant differences (P<0.05) in germination parameters of the same crop treated with

different concentrations of Na.SeOs.

2.2 SNEIBACIE TEVIS S IR KT K5 R
22,1 MEdhshBARRK  AN[EWRE M Na,SeO, i
WO 3 FE VAR K2 a1 1 BT 7R, 2.5 mg/L
(1) Na,SeO, ¥ iz P I EY LQT MK 225 KT
1 R S EG 2H (P<0.05) s 1B QC 1 AR K B &
7% E Na,SeO, ¥ WL W FE 09 F+ & i 34 K, &
10 mg/L Na,SeO, ¥ i 4k 2 /E Y QC11 MR &
2 KT HoAth 28 591 (P<0.05) ; /E4) DLH R K B
Na,SeO, 1 R B 1 e 11 384 K, % S IRk B2 40
PR KB E KT X4, K s mgL 1
Na,SeO, ¥ i 264 F A K I DLHAR e K o X bk
AH A9 B S 36 20 b AN R PR W i AR K B
Na,SeO, AR EEY) QC11 AR AE KB &4
QC11 HHR K (i i 10 mg/L Na,SeO, V& W) 42 it
FABEDFIREKN, REKFWERN
10.18 cm, s& X FRZHAR K1) 1.69 1%

222 MdhshBE K AFEKE R Na,SeO, ¥
RT3 AR W 4 K 5 e B 2 B OR
2.5 mg/L Na,SeO, i i 550 2H 1) LQ1 %)y iy E Xt i
ZH 1K 0.46 cm, 1H 5 mg/L Na,SeO, A A1 10 mg/L
Na,SeO, 7 1 SL 46 20 2 2 0 7 LQ1 4h i AE K
(P<0.05) ; Jiti il Na,SeO, ¥ i & L #EE¥ QC11
Y1 B AE K (P<0.05) , Fifi %5 Na,SeO, 1 i ik B 11
T AE Y QC11 I %) i kK, 10 mg/L Na,SeO,
TR HE ) QC 11 %y L X BB 4K 2.9 em; E4)
DLH %/ i Fifi Na,SeO, A VR B2 3 /= i 3 K, %
Aib PR FRAR A 35 i 25 KT R AH (P<0.05) , Horp

12.00 -
[CJLQ1
CZ1QcC11 a
10.00 - K3 DLH % 7
8.00 |- b
=
PN 17 £
=5 |[ b N
& b b
400 b f
c C
2.00 - N
0.00

0 2.50 5.00
Na,SeO K &/(mg/L)

Na,SeO, concentration

1 =SSR
Fig. 1 Root length of seedlings of three crops
VE :a,b,c ARF AR AR I FE Na,SeO, 4B 5 1 W (5.2 14
FZE5(P<0.05), F I
Note: The letters a, b, and ¢ represent significant differences

10.00

(P<0.05) among crops treated with different concentrations of Na-
SeOs, the same as below.

5 mg/L ] Na,SeO, V& A ¥ ) DLH %)) 1 &% <
Xof VA [7) R 5 S 56 2H v A [RIAE 2 1R 4 v K
I , Na,SeO, ¥ A2 3F /E 4 DLH %4 1 i 34 K
A3
2.3 SNERLIBEEMSENEKE
FAEVYIE R E K E B 3 B, fEA R
FE 1) Na,SeO, iR N, EYLQL 1 &K &E 2
N B 3, AR BT R A K 2D 13.01%~
15.13%; /E# QC11.DLH [ % 7K 5 28 Na,SeO, &
TGV Ja 5 K B R 3 T (P<0.05) , fE#1 QC 11
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C1LQI CLQl
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£ 10.00- ab b g ¢ % g b 2 /]
55 7 N P 2 4 = /]
I d 2010
;é% 8.00F , a & §
g 4 W5
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= A b
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b N N N
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4.00 ¢ d I__ d
N ]
0 2.50 5.00 10.00 0.00 0 2.50 5.00 10.00
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Na,SeO, concentration

2 =fMiEmaE s
Fig. 2 Stem length of Seedlings of three crops
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L0l
EAQCH
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SE N < N .
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< 5
g . t
S 0.60 ik
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Na,SeO, i J%/(mg/L)
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Bl 3 SHEaE Ak R

Fig. 3 Seedling water content of three crops
K B HR T 2.24%~3.14%, /E¥) DLH & 7K & 42
15 9.40%~18.81%.  Xif LU AH [ ¥ FE 52 56 41 o AN [)
VEWD 2 T 10 AN 25 7K & R B, Na,SeO, IS L HE 1R
Y QCI11.DLH 4t S /K Bt m AR B & & T
YEMILQ1(P<0.05) .
24 SNEHLEEEMSETYIRTHEES E

W 4 BT s, R0 F0 ke 3510 3 AR
2.5 mg/L [ Na,SeO, IR A EYI LQ1 & &£ filiu &
(1) 5 5 K, Al G 3 2 808 0.18 mg/kg, 5 mg/L
F110 mg/L P A 15734 & 1 Na,SeO, 1 11 0 2 # i
LQ1 FIffi JC 2 A 2R (P<0.05) s fE¥) QC11 K & fifk
RORALIR TAEY LQL, AEY QC11 Al G 3 5 = i
5 Na,SeO, 1 AR 52 1) F v 1T 14 0, it in 10 mg/L
Na,SeO, 1% 1K b B (1) 1E ) %)) B Al e 2= & 2 d e
(0.15 mg/kg) ; 1E %) DLH [ & 5 i 7t % 45 B /2

Na,SeO, K &/(mg/L)
Na,SeO, concentration

E 4 = MEM4 S RSN
Fig. 4 Selenium content of seedlings of three crops

IFEDI R Z I, HoH S mg/L 1 Na,SeO, i il
Ab P J5 ¥ DLH 9 itk 7o 3= 2 & 3 v T HoAd iy
AR (P<0.05) .
2.5 SNRIEALIEE{EMIE TR P AV 55,
®EE

W 3 pra , AE P4 v Al oG 2% 7 2 1R 3 KR
TS BoT R SRR, R AT
RO BRIEER K. B Na,SeO, i ik & F+
=L EVILQL A HH i i A o R S Bk
0.07~0.22 mg/kg, QC11 #2 /& 0.34~0.81 mg/kg,
DLH #2 75 0.04~0.65 mg/kg. 1E4LQ1 f1 DLH 7£
Na,SeO, M & N 5 mg/L B 5 0 & & B e »
QC11 7E Na,SeO, ¥ i A 10 mg/L B 7 & 5 = -
SR, Na,SeO, i U0 A E Mk & 22 ma /)N
2.5 mg/L I¥] Na,SeO, ¥ iU {2 13 LQ1 A1 DLH 45
TG R (H =M B Na,SeO, 1 i 344t
QC11 WS L3 & B AT AT 5
3 g

TR N A3 R G0 b 1 AR 77 260l e 2 R
HRAMERY, &Y 4 £ 50 A A
2 G A, BEAE BV EE kAT 2 Ak, —
77 TH & A A2 %o A A %) UL PR 2 i hE AT L
AR RS, 55— 07 T B A i 2 AL
X N AR BRAT 0 B R E . [RINE iR Pk
S WY St B 2 b B R R R L R
i e AR S5 A0 A, AR 0T VAR T Tt A Y £ A B
V) 5 Tt A 458 it 7 sk 76 AL P 2 0 PRI 3R R
IR . Xia SEU00 @ o #E v KA E A8 BT R
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Table 3 Exogenous selenium on potassium, calcium, and iron contents in dry matter of crop seedlings

SR Na,SeO, i/ (mg/L) FRATUCA I (meke)
Element type NazSeO; concentration Flement contentin each crop
QCl11 DLH

0 1.21+0.05Bb 1.34+0.17Bc 1.85+0.02Ab

4 2.5 1.28+0.06Ca 1.68+0.02Bb 1.89+0.02Ab

K 5 1.40+0.09Ba 1.82+0.19Ab 2.06+0.10Ab

10 1.43+0.15Ca 2.15+0.02Ba 2.50+0.21Aa

0 2.54+0.17Cb 3.26+0.14Bd 4.90+0.26Ab

#5 2.5 4.31+0.22Ba 4.07+0.20Bc 5.43+0.35Ab

Ca 5 5.00+0.34Ba 4.52+0.07Bb 6.53+0.37Aa

10 4.54+0.39Ba 5.16+0.30Aa 4.11£0.07Bc

0 0.7+0.02Cab 0.86+0.01Aa 0.80+0.02Bb

23 2.5 0.73+0.02Ca 0.86+0.02Ba 0.97+0.02Aa

Fe 5 0.7+0.02Cab 0.83+0.01Bc 0.91+0.06Aa

10 0.66+0.03Bb 0.85+0.01Ab 0.24+0.06Cc

P sa,by e FOF A IEITE R K FE Na,SeO, Mb B 5 765 R i 25 M2 5. (P<0.05) : A, B, C R A I IEAITE [l — ¥ FE Na,SeO,

ARFR G TR R N R 2 R (P<0.05) .

Note: a, b, c represent the significant differences in element content of the same crop after being treated with different concentrations

of Na,SeO, (P<0.05); A, B, C represent the significant differences in element content of different crops after being treated with the same

concentration of Na,SeO, (P<0.05).

0.5 mmol/L A1 1 mmol/L [ Na,SeO, & W 7] £ &5
Bl IR 285 R ZEFa B 4h 06 148 BUR~F-1
R A4 . AT HUAR AR CHlG 25 52>4 mg/kg) 3= Fh
Jei %o KA B R 2R AR MR S ZEMHK 4 e R
LY HA MR IR Y. b, Bl AR
FE IR 2, B ST R I 0.5 mg/L AR AR HE K A
()R 2 1M 5 mg/L 1Al JIE JU) 2 00 B2, 3 st
SR 9T & I 1 mg/L () Na,SeO, 1 LI F )
FINF R F TR ZF AR AR R, R
P 5%, KL E 7.66%; 1M 1E 2.5 mg/L
Na,SeO, ¥ 112 Pl e AH Lb e FE 2 R 28 R AR &

1%, REFHIRT 5.66%. WA E KI5 mg/L
1] Na,SeO, ¥ Wi AL B, #1217 0 5 Fh 1 1 K 2
R G RO 1R BB . 10~50 mg/L (1)
Na,SeO; ¥ i 0 K= Fp b 35 , K 5 2 FEAIK
2.1%~2.6%, {H fif H 2 H 52 & 13.71%~
21.75%, T 22 B H % 42 5 0.88%~2.38% .
Ashotovich 25U R BIF 5T 2 B K22 Bl -1 7E 5 g/mL
RIS 2 K R A T AR A AR i A K 0 e £
AT TR I > A [FVR B 1) Na,SeO, ¥ ¥ xS 75 22 Fil
T LQUHATR PG , % g2 mi /N, 12 2.5 mg/L
1] Na,SeO, VA b Ho A 7% 77 R K i K A 1
HER HEKESTRARAEEEER

(P>0.05) ; /N3 M7 QC11 B Na,SeO, ¥4 ik 1 Ji
e R B K E R E S H R
KT X B (P<0.05) ; KZ Fl 7 DLH £ 2.5~
10 mg/L 1] Na,SeO, Vi IR Tl J5 , A 135 J1 4
ZE ] (P<<0.05) , {H 5 mg/L ] Na,SeO, ¥ i
AR ZIIRE R, HAE R K EK
FAFUPER . P25 RULE] 2.5 mg/L ) Na,SeO,
R P SRR Z MR TER , 5T BT
FURTE (AT AR 18 B R X () i, b 2 28
VED S TCHUAR AESE AR B X B A — 2 &%

AR & R T AH S TG R & =B A
FEREE XN, B Z X TR RS ) B fE i
JRITCR SRR . R R BN R
R TR ST R SR R A KT RS
2 B /N R R 5 AR A KT R P 3
JnTi & ;s Tobiase &P B 78 & B, 5 uM AT 15 uM
1) Na,SeO, ¥ Wi 5 75 77 W L 5 %F /N 22 4 1
LA VB SE TR B B WA I (P>0.05)
SOUZA %P R IAEMR K 2978 3 om 1) /N2 411
HH il IR TR B 1 A R R VS VRS S X INZ 40 )
AR S ERAMEEN. AUFRRER D
FQCU #h P n & &2 m T X R4, =



5 1]

K AREE SRR 77 32 L /INEE R AR R S P B R R

° 829

S EVUEAE 0.45~1.08 mg/kg, HAk & EAR LA
o) MR R S 0 PN b S AR TI e Rt K
QCU i H M LR T E MG R & EA R
F A KM (P<0.01) , %45 R 5 Tobiase 2P W
AR 5 1 AT R85 AR R 6 e P i R B R
P & 77 MR IR AN F S5 % . QCL1 4l
] B 2R B 0 2% 7 i B Na,SeO, ¥4 K 2 7
= N BERIILR , 5 Souza ZEP KW 7T 45 0 B2
i, (H QC11 A2 Ak ia 5 /N, W I AH I 45 T 3R &
TN 0.86 mg/kg , 1] SE44H (2.5~10 mg/L Na,SeO,
WO B 45 76 3R 20 FIE 0.83~0.86 mg/kg, H
AT I, , Na,SeO, i IR Tl AL BE R 36 QC 11 4l (1)
LR SRR . 4 EATIR , Na,SeO, 15
BAEY A SR Al & B A R, X
BRES V=R s R S E WM T AR,
Na,SeO, ¥ 7R 113K & LMK T 2.5 mg/L N ZFE Iy
Fii.

4 g

AHIE TR FH A [ R JE VAl 1 N Y0 o 11
75 3 W FCANIRAI 0 R 2 N G2 S R R M
S5 Ak AR, B T R B 2.5 mg/L
Na,SeO, & U0 FhF1% 1 0 B E 5o, 7R3 M1
X R B iR /N b T BRI RE T iR =
VEWITE Na,SeO, I AL FE 5 , fifi 76 & & & T = i
I I 5 R PR A5 T R o Bl 2 T, S AR
B IR B RCR . B, AR FL E Na,SeO,
VAR R T 2.5 mg/L SHE REEM A K 1
BN, ARAR SRV E A PR PR AR
S 3k
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