2023 12 A REMEHE K 4R %42 % #1238
Dec. 2023 Journal of Irrigation and Drainage No.12 Vol.42
EK BBES R FI A -

WXEHS: 1672 -3317 (2023) 12 - 0001 - 06

T AfES S XS 2= 7t & HF I R A B TE M YR

g, IRED, ZHrm, GEE2Y, aEW Y, AxXFAY, REHK?
(Lh®/ R KFE FTRFABEFIE, Ld K5 030801;
2L B REKRF THIE HREZANFERLERE EFRE (%), X/& 030031;
3L EHREKRF REFREFKBRRAFERHF TS, L& K% 030801)

.80 BER BB L5 A B AR AR S A F a5 JA T & #1955, 45 7148 E CK(0 mg/kg)-.
Ses (5mg/kg). Seyy (10 mg/kg). Seyy (20 mg/kg). Seso (40 mglkg) 25 5 A TAER4AE R &, F % EMER4 R &
SHEFEKRG, BRE. TRE. LAOHMRRANEEHGT A, [£2] O% BB H S £ 5-10 mg/kg i,
R E AR AME; 5 CK Ak, 5 mg/kg TR hE R ZT T RAE. R F I 66.28%. 80.00%,
10 mg/kg I AR h A6 A 2 69 F IR B B A 7.06%. QMK E T ER A4, 5 CKAark, 5~10 mg/kg &5 8 4
AR EHER S A RE, AR, ALFEATREZFHLE I 757%. 32.70%. 28.12%. 6.96%. R85
malkg A5 ER 4h e B 69 SR IE CO, B R 3 2 % T I& 13.95%, CO, RliLft /13- Ft. 46 F Ll aR 4 st 35 & 76 2
HAHHH MR D E. @M R AN ERE TR K; 5 mg/kg BB A B &I AL A8,
5 CK 3% K, 4 3.29%; 10 mglkg I 4B R 44 7 A B &b 32 89 A8 R AL S AL B An it A AL AR B CK 2 35 38 m 261.74%.
88.63%. D% TLaHELsheFl &4 20, 40 mglkg B, FHRARKF LB 0%, [4i6] 5~10 mg/kg I 4568 4456 K 2 A8
RBEFRASR P RAINE SN, BRENZRLANRE.
X R R, AR LAMN; RANEEENR
hESZES: Q9453 XHEFRERE: A doi:

10.13522/j.cnki.ggps.2023043 0SID: &%

D, IRE, KM, F TMEMEFOLEF T RMENEEEERRm0]. EBHIKFR, 2023, 42(12): 1-6.
MA Hongmei, WANG Caigin, WU Xinyang, et al. Effects of Sodium Selenite Application on Photosynthesis and

Antioxidant Enzyme Activity of Tartary Buckwheat[J]. Journal of Irrigation and Drainage, 2023, 42(12): 1-6.

035 5

[ W5t X 7555 (Fagopyrum tataricum), B[l
PR, — AR, NZEL (Polygonaceae)
TR JE& PAUE 1) 2 MAREEFh 22—, BIFFRLE 3 269004,
NM=fMF. HHREFNEFE LREIUEZFE, A
O R T SRR, 2R A AR R
M, BEA A ERSRASHE, IR A KRR A
TR SiRSESREE, SIEREFEKAR, 5~
N R DRI, anfelE i f e T R A R SR P R
Rt AR, REmami. Wi ES O AR .
LA Feadt g YA A R NS s ASmT /b (s
TLERZ—, SAMEREEEMKE, BAPAENL. R
WU G2 o T SERAR 4 2 AR, Rotruck 58
WEFEUESE, A2 S0 AR e H R Ak Pt 1 20
SO o BT BN | PR TG Y R SRR R A

Yk HER: 2023-02-12 &[5 HHEA: 2023-08-06
HEEWH: LVHEAHIANE (201903D221029); 44 &3t AL EVER Y
ERE L= M (202105D121008-3-4)

EE R : DM (1974, L. RHEZ, Wit, ETENFEWEFRSR™
S, RHEY)- IR EAE 5RIEPTS . E-mail: mahongmei0405@163.com
© (GEBHIKFIRY 4miEE8, FFRMEREY CC BY-NC-ND %

s R 7091 A AR o TE TR 340 . 5L
i« AN B RE A GE L8 55 22 vh R 45 76 B AR I, Alfthan
SRS Jy, RN 100~200 pg fiff, 7 LA &
9o KUK o LD AR N ) LS, 2 AR
T SRR AL A BN, WA R A 2B
FLE, EEAMAEER AR, R E
e, FIT AT R SR MR, i B £ 5
oAb, AL 3hs 7 S AR R R
JE R THBRIR ER 012601 , 85 AR 3 MR R 58
B M b & oA i e e Y, et gt e
il 70 2 5 B VR FE SR A K o ok A DI g g
I T G 5 Bl 10 mg/kg 5 H e Ay 0.01
o/im? i, KR EEm T HAC ., JHkgestd
WFI0 RN, I & 7E 8~24 mglkg B, ARk
TERRSEA K, o HAT R ARG Pt 2P A AR AR
Nawaz 258 VifF 75 2 B, - T F M A 245 ot Py i T S,
RIS, IR R GEE, (N5
W, RENEP R TN R SNE R S
PREFPERE FO R R B, oo T T R B e R B <
1.0 mg/kg B, BEFEmEIEHE NAEVLANE EFRE, JEH



FEBLHEZK 23] http://www.ggpsxb.com

AR A B AL K B AR R R P A N . [UIA
& ARl AERKORE SR pUR ST e

YIRS RE 4R R FI I, S TH AR R E A VLR
fReftie s, N FUEBERE I RDG & RE I ARG N
B, ORI, A SRR TR AR ST AL
AR EHE- ARSI S /S E R €1V PNINPS 4] By
BE, e EANF AN ER B R, WU TR ARy
PE R GTEABEE PERZNA , SR X R A KR B I

SN o
1 R5EE

1.1 kst

BERIEY N E P 75 AR TA KM L,
JRHAIE L, RE LPER R F PR T H,
B K 4.81%, H AR EFIKEA 21.51%, 4
%N 209.51 mg/kg, THAZEEN 15.84 mg/kg, HAL
fE N 148.29 mg/kg, A&y 4.55 mg/kg, HHL
A 8.25 g/kg, pH {E ) 8.25.

BRI RSN (NaySeOs), MR — &40
(KHPOp. JKE (CO(NH,)2)-
1.2 It

T HE L R R BEML X IR J7v, TR 7 ke,
12022 7 5—8 HAE LA E T R B L vh ol K
R PRI R AT . ERE 2 mm TRFALEE R
(26.50 cm>17.00 cm), #F#%ét 12.50kg, &% 5 Mk
FH, H8 CK (0 mg/kg). Ses (5mg/kg). Seyp (10
mg/kg). Sey (20 mg/kg). Ses (40 mglkg), AL
HET 3K, M. ERARA I — RSP
JERAETERER — 40 (KH,PO,) FIJRZ (CO(NH,),) jii
BN 1.00 g/fk. BFAREFARIIE 5] B ) 7R
T 50 ki, IEFPEEEAN 4.00 cm, FEEE 7~10 cm i
YA, PRE 30 #k. BERE 3 d RAFRIARIENT 7
BRAEAT AN K, PRAIE 143875 7K 26 5 H A)RF7K #2114 70.00%
Eh.
1.3 $EARNE

THFRIDEL (5 A 31 H). Bl (6 H 29
HO. 4552 (7 H 7 HD MAGLACFEREHLIEEL 3 Fk
wFE, A LCpro-T E#EX0t &40 = H Dhaert (Ti
I RIS 3 T MR A EE (A ZEBHE
(E). MulE] CO, BE/R/ 4L (Ci) FISFLFRE (gs)s
A 7k S B TR - 2 R A VI R R R
SR AL IR F AU UM (NBT) 8 & ke 8 A
Bk (SOD) i1, ARl 2 i s i 4 Ak
S (CAT) iEtE; SRH A AmE I 2 1 A Ak
(POD) ¥t #FRYCR 5 R H BRI R e
T EA IR . KRS TR 220 E, RAEH
2

H SRR BTG H AR T, K PR S I E A
R EREE A . KR . ZEBEN(EE, T 105 CHEFH
Z7 20 min, 80 CHLTZEAE =, W LM
N A
1.4 ¥IEAIE

{4 Ff] SPSS 25.0 (One-Way ANOVA) #4777 %%
#t, 18 Microsoft Excel 2019 1E .

2 BZRESH

2.1 LHmEREAHE A X1 B 7 KRR R

HHE 1 v, A AR ER AN it 2 0, & 7tk
s BRI R BT A R RIS . Seyo
WEFRFRFEFR I RN 83.50 cm, 5 HABAE 2= R B 2.
Ses AbFEAN Seyo AbFE [ bR B, AN
102.70. 105.20 g/, Sei MbFREE CK. Seg AbHL I
0 38.73%~40.83%; Ses AFLAI Seqq Kb T
e S B, 700N 13.50. 13.37 g/kk, & 5 CK.
Seq AbPEZE T W35 . Seyo ALBHM b T i Ok
33.80 g/Fk, # CK. Sex. Ses AbF T 2 B
28.52%~39.50%; Ses AbHHL T & i, N 5.77
oifk, 5 CK. SeyibHiZzER 3%,

k1 B RS E R A KA IR Bh
Table 1 Effect of sodium selenite on
growth indexes of buckwheat

43 b 5 (om 4K
MWLM T WEE WTH

CK 78.00#0.00b 75.83%22.69b 6.5335.13b 25.57#1.05bc 3.47+2.11b
Ses 79.33x2.08b 102.7026.02a 13.50#0.50a 32.1024.95ab 5.7720.35a
Se;p 83.50#1.32a 105.2045.90a 13.37#2.07a 33.8034.64a 5.6040.92a
Sey 80.0022.00b 84.97+10.95ab 8.67+1.53ab 26.3034.25bc 4.0740.15ab
Sep 76.8322.02b 74.70+12.80b 5.83%2.96b 24.23x2.15c 2.7340.91b

W RPAFEFRERIR SR TE P<0.05 K FPFEREE, T,
2.2 IPAmER $HE F 23T BT S 4F R
2.2.1 TARBRANGE B B3R A S SR H ok

P L mT i, il o A R e FH R 18, 5 R
He ol R 2T m RS . BUER. e,
SESINS AR G R DL Ses AbH R, A
19.78. 5.32. 3.82 umol/ (m’s), HAHHFRIAFH CK
3 AN 5.55%. 16.15%. 20.13%, H.5 Ses ALFEAH
beze 2. SAEAFAE TS AR A BER, <
LS. WGl E AR A MIE, H7E Ses A HEL
Seqo AbFEIE B K E - FlE] CO, BEIR B 2 A PR S
Frafiass . 5 CK AL, B Sey A AR CO,
JEE IR Sy B AR IR B R, BT 5 45 S 4 DA Ses Ab
HEMulE] CO, BE/R/THURAL, 4040~ 281.67. 324.00
umol/mol, H5 CK. Sey. SeqbP%E R E . 7
AR A F AN B R aANE, 5



LIKg S5 ARRRBAN T AR Rt AR P

PR AR ERAE AR LG, 459000 CK. Sesv Seo Se
AL PR FE PG A 250 ) S BE 30.56%~83.03%
28.20%~80.68%. 30.67%~81.63%. 15.91%~78.44%.
B4 H HAERE, KB IR ER Seq AbHE R TS,
HARMEL B CE A mas . SIMEML, &

ﬁ}m: HCK ©Ses FSeio ALFIE~ECK [OSes MSeio
25 - #Sex ¥ Sew Tr a USex #ESewn

(o2}

labd

ib

N
o
($2]
T
1o

[N
ol
IN

ZE 3 % /(mmol m2 1)
N w

AR /(umol - m2 s°1)
IS

al
e
7%

o

DU AR
E=p

(b) ZENBIESR

(a) I FHR

161 Ses AbFH v 7 Z5 W5 T 2 PR B /N, 9 16.39%. B
AR, FR CK. Ses AbFEfWMUE CO, BE/R7> %L
SR mERIGESS, HAsy 2 Fbas. 5
BACIAMEL, 45923 CK. Ses AAFETEFRHIMIA CO,
JEE IR K053 ) R % 7.67%. 13.29%.

AP mCK OSes FiSeio JbHE, 3CK OSes HSero
500 r JSez FSesn 040 a OSe2 @ Seso
— aa
4 a 035 F
'S 400 boebz = b
£ a fm c &L 030 {
3 Fab Wl s L c
£ a0 |rech i Z 025 |
=4 o . g
pu L Eo02 }
% =
% 200 } n - = L
# NEE N NmE o 0
) M R R 5 ol
O 100 M EE W Q:: r 010
= -
= [ 0.05 i
0 . . , 0.00
WA %Egﬁ 455244 WE
H7

(c) Hala] COp BE/R 73 44

B 1 AR R &35 R S S AR
Fig.1 Effect of disodium selenite on light and parameters of tartary buckwheat

222 THBRANGE R EXMER T EEEO R

] 2 WA, B IR gk B A AN R Ak i FH =
(P3G I A B e Tt v Ja PR IR Ea 5 . 3035 1 Ses AL 3H
WG RE R AN 1.87 mglg, H 5 CK. Sex. Ses
bR 72 S R 3 o REAEIY] Ses AbFH MR F E A, N 1.42
molg, BAHFAE I CK SN 11.81%, #HHHE
AEHHA Seis Sexn Seso ALFEIE NN 16.39%~17.35%.
SIS AR SRR EE R AR E . A SFAEE
HIHERE, SAbBE SRR R 2N EES, S5
PUEWIALE, 45528 CK. Ses. Seis Sepo. Ses ALFE
o MR E 0 ol T B 22.83%~41.31% .
28.87%~85.15%. 15.57%~42.46%. 16.39%~35.03%.

23.14%~40.00%.
25

AbE :

CK [ISes F1Seio [#Sezo H Seao

M4 £ E/(mg gl
S,
o (3] o

o
3

0.0

B 2 TAEER AR X E Rt Aok
Fig.2 Effects of sodium selenite on chlorophyll
content of tartary buckwheat

2.3 TEfER ¥4 A 2 3t B FF R B I S B EME/
A
2.3.1 TAAEAAHE A 2 T F SOD & M 69 % vk

HHIE 3 njn, BEAE AR SR, 5

SOD it 256 = Ja PR T . Seyo #0FE SOD %
MEfeE, N 8461U/ (gh), 5 CK. SesabFiHLL,
BTG HA B Sepp 4b FE ¥ FE SOD i 1 2 M 0
185.36%~261.74%; 5 Sey. Seso AEFEAHEL, Seqo 4b
PP FF SOD 775 M & 3 19 1 30.33%~158.90% . % Sess
Sego A FE, FoA AL IR AL B SOD & 1 2 7 W 3%
H &b 5E SOD it E T CK.

100
920 | a
f:\ 80 =7
I b
J 60 | )
S 50 |
fg 40 | c c
Q3  d
20
Yy
0 , ,
CK Ses Sero Sezo Seao
Kb

B 3 LARER AN R 23 I SOD &b #) % vk
Fig.3 Effect of sodium selenite on
SOD activity of tartary buckwheat
2.3.2 TAHERANE R 3T E IR CAT & e %k
1] 4 RT 0, Bl VA R AN e FH B ) 35, 5 7
CAT Wtk 2 THa 5 PRI 3 . BEAE ] Ses Ab 7
7% CAT it kK, 4 0.11 mg/ (gmin), % Sexo. Seq
AP N T 190.74%~255.67%. H Seig. Sesos
Seqo A HTTFE CAT i KT CK.
2.3.3 LB 4AGE & 4 EFR POD &M 89 %7k
1] 5 AT, il VA R AN e FH R ) 3G, i
POD i 22T PRSI . AL Seqo Ab3E
POD %1 =, A 29.86 U/ (g min), H5 CK. Ses.
3



FEBLHEZK 23] http://www.ggpsxb.com

Se,o~ Seqo AP FE POD JE M 2 7 3% . 5 CK AL,
Seqo AT FE POD 75 2. 3 [k 54.57%.

014
~012 b a
= a
£ 010 r %
© 008 |
50.06
H b
4004 | b
<
g o002 |
0.00 L L L L )
CK Ses Seio Sezo Seao

postl
B 4 LB R E IR CAT Fhay¥oh
Fig.4 Effect of sodium selenite on
CAT activity of tartary buckwheat
35

a
=30 | A
E b
£ 25 | c
ER
2
%E 15
5010 e
a
© 5 | Z
O 1 1 1 1 J
CK Ses Seio Sezo Seso
Ab 3

B 5 T A 23t E 5K POD &4 69 %R
Fig.5 Effect of sodium selenite on
POD activity of tartary buckwheat

3 it
31 eSS EFEDE

AHFFERI, AR N = 7E 5~10 mg/kg
I, it A ER A A T e R . R A
KR, AT R AN it FH B A 0 LA e P 3 o,
TRBRACH G o, (RHEM 2R ARG, T AT R it
R HAEIEN . s, w RN
it FH 2 5 AR e & I Hh RIVE R RS, AR R A SZ 214D
i, ERGEFRAEKREZM, HERik. X5H5%E
At (2 pgr o 2ok SRR, 335 76 195 e P 8 — 7 T T
s LEEAE Sy, WA AR AR E . AR
&, A7 RT IR . e P R A
Kb &= Efgmy, BMICH R B AR A K, &
FIEAN A AR AE KD, X 5 ARG R — 5.
gi b, ARFRENIE Bl = TR R AR R
3.2 FElfEmEFFAESHRMRRE

M2 R A O — RV XM, Fev Zny Mn.
Cu %z 54K P, Rikgauer 2 A,
I B 2 AT Cas Mg. Py K. Mn. Mo.
Zn S0 B - 38 AT B B AR e AR S P kg,
SR ETEPE MO S B SRR, HRT %
SRV AR, (R ERKRE . A TR,
4

224 IV P55 94 5t FH > 5~10 mg/kg I, 5t P STV AP 7 9 T
REEFREOLEEE ., BBER., ot S ILFE A
SRR . I8 VAT R A e FH B T T ) e AR A
AMTEPIA AN AR R B S YA N T
P> A S BEE P, HETTSE R AR, 24
W ER ANt S i, PRS- MO A fabr. 8T,
I RUEYI R ER R A B R R G 2 My
M, —&ZSILFERmNAILRE, —=2r Wl
M A s AR S FLBRH18). Farquhar 2529
AL NS, A CO, BE/R BRI R %, iX
FERFEE RAILIRE . X 5 A8 5045 1A,
LS LSRR, fla] COy BER AR LI
WG TR oL AR R B SR R AR ALIR
filo BT PR BN I, R T AR AR SR
PRGERE, RGN AETE R, ARSI e A
Ve X454/ INBE ORI 7t 8 BUARIET, 2% WG e Y 2
i I RERS IR oy i), PR SRR .

A AN [R] A7 2 N it P B Ak B ) o 7 2 o ool
K HulE CO, BER A ST ERBE S TIE
WIS ST, SR B I IR 0 T R B T A AR
B, e IR WA ER AN RS, IR TS
Ve, X555l R 75 LB f 45 L
3.3 MefifiiEsE E T in S ALERIE M

SOD. CAT. POD & 4H B LA P 44 35 1) g fr
VRS, EERREE R, LSS AT
TR B A, AR RN, 2R RN A
5~10 mg/kg /KF R, Jite FH ST A BB ) T 2 i R B A
PRSI o B A BB AR 0, CAT 354
TE Segon Seqo A0 T EELT CK, Seq 4b#E POD i
PR EART CKo BHbmT A, A i i STl R e FH
PRSI N, FECEFRPUAILEE 1855 -
XS EREP umaPn g )8, %l
IR AR ER AN X 7 77 N SOD. CAT. POD
TE PRSI AR SR BN, TR AT I I R A A
BTG 1, 2T N ST AR R N ) A

4 45 ip

1) VA ERAN it &/ 5~10 mg/kg Isf, AR 3EET
TR R ME K BT A GBS 1, 2 A TR A AL
R, AFTREEKRDUEN, RiFEFREKEK
BAAYESE .

2) 5 5~10 mg/kg AR FR AN FH = AH L, 4E
T4 it P BB 20 mo/kg, TEFRFOGA R, K5
BRI SILSE S MR L PUA GBS 35
=T, A FREA K.

(HH FAARAIL L ERRBELEAZFR)



LIKg S5 ARRRBAN T AR Rt AR P

SEH

[1]

[2

3]

[4]

[5]

[6]

7

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

KREHE, ShooHn. IREFRBEK T RA AT A RD]. & Tl
FH, 2014, 35(24): 360-365.

ZHU Yunhui, GUO Yuanxin. Research progress in development and
utilization of tartary buckwheat resource in China[J]. Science and
Technology of Food Industry, 2014, 35(24): 360-365.

WRIBS . R AN R 2 SR R AR R R AU AIE PERT ST [D]. e

L PEITE KA, 2019.

CHEN Shufang. Study on physiological changes and antioxidant
activity of protein in Se-enriched and sprouted tartary buckwheat[D].
Linfen: Shanxi Normal University, 2019.

ROTRUCK J T, POPE A L, GANTHER H E, et al. Selenium:
biochemical role as a component of glutathione peroxidase[J]. Science,
1973, 179(4 073): 588-590.

COLLINS J F. Molecular, genetic, and nutritional aspects of major and
trace minerals[M]. Amsterdam: Elsevier, 2017.

FERGUSON L R, KARUNASINGHE N, ZHU S T, et al. Selenium and
its’ role in the maintenance of genomic stability[J]. Mutation Research,
2012, 733(1/2): 100-110.

THIRY C, RUTTENS A, DE TEMMERMAN L, et al. Current
knowledge in species-related bioavailability of selenium in food[J].
Food Chemistry, 2012, 130(4): 767-784.

ALFTHAN G, XU G L, TAN W H, et al. Selenium supplementation of
children in a selenium-deficient area in China[J]. Biological Trace
Element Research, 2000, 73(2): 113-125.

Lk, AEW, B, & AR ET TR A K AR R[] R
HEK 2441, 2020, 39(6): 26-32, 42.

MA Hongmei, BAI Chunyu, HAN Guangming, et al. Growth of sweet
buckwheat in response to sodium selenite[J]. Journal of Irrigation and
Drainage, 2020, 39(6): 26-32, 42.

PIFASE, SKEE, K, S WK G E 1R R B SR F B2 ).
rp [ =398 5 AL, 2017(4): 134-139.

ZHONG Songzhen, ZHANG Baojun, ZHANG Mu, et al. Effects of
selenium on photosynthesis and antioxidation of rice[J]. Soil and
Fertilizer Sciences in China, 2017(4): 134-139.

HAN D, LI X H, XIONG S L, et al. Selenium uptake, speciation and
stressed response of Nicotiana tabacum L.[J]. Environmental and
Experimental Botany, 2013, 95: 6-14.

WREAAL, PREEHT, BRIE, 5. AEYORNA: R R 5 8 a2 H AR Teit R [J].

TP 24, 2014, 50(5): 612-624.

CHEN Songcan, SUN Guoxin, CHEN Zheng, et al. Progresses on
selenium metabolism and interaction with heavy metals in higher
plants[J]. Plant Physiology Journal, 2014, 50(5): 612-624.

FHA, SRR, Tl WXHEY AR m R ] Rl
R 54, 2020(4): 60-62.

SUO Yanmin, ZAN Lixia, WANG Chao. Research progress of selenium
on plant growth[J]. Agricultural Technology & Equipment, 2020(4):
60-62.

TS, B, gt S A R AR R ).
il 2524, 2001, 28(5): 425-429.

WANG Yonggin, CAO Jiashu, LI Jianhua, et al. Effect of selenium
application on the yield of garlic and its selenium content[J]. Acta
Horticulturae Sinica, 2001, 28(5): 425-429.

JERSE, FEIGE, Gkah, 45 MR IERBSEL R AR L
i S B R 3], AL AL RL 2, 2005, 44(2): 77-78, 107.

ZHOU Dazhai, TANG Qiaoyu, ZHANG Chi, et al. Effects of selenium
on the contents of chlorophyll, proline and malondialdehyde in the
seedlings of cauliflower[J]. Hubei Agricultural Sciences, 2005, 44(2):
77-78, 107.

NAWAZ F, AHMAD R, ASHRAF M Y, et al. Effect of selenium foliar

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

spray on physiological and biochemical processes and chemical
constituents of wheat under drought stress[J]. Ecotoxicology and
Environmental Safety, 2015, 113: 191-200.

EER, WK, EHMN, & SR Y DABERRE. B
PRI B[], TR 24240 (A AR R), 2007, 23(2):
70-73.

WANG Jinmin, TAN Dafeng, WANG Yanping, et al. Effect of selenium
on the feature of physiology and biochemistry, Se accumulationand,
yield of carrot[J]. Journal of Qinghai Normal University (Natural
Science Edition), 2007, 23(2): 70-73.

TR MY R AR E — I L ERR A AL]. 1T R R
2, 1986(3): 26-28.

TEOCHE, IREAZE, M, A5 U UM A R E A
MBS P S B AR I]. R RO R 2 43R, 1996, 19(2): 101-102.
SHEN Wenbiao, XU Langlai, YE Maobing, et al. The suitable
conditions for determining sod activity by nitro blue tetrazolium(NBT)
photoreduction method[J]. Journal of Nanjing Agricultural University,
1996, 19(2): 101-102.

WEHRE, WL, R, & Bl e e i S S IR B
HGHE[I]. EARAT I -4E. 54 i, 2003, 39(7): 404-405.

PAN Yongjun, XIE Hongguan, TAN Xiaoming, et al. Modification of
the iodometric determination of concentration of hydrogen peroxide
solution[J]. Physical Testing and Chemical Analysis (Part B: Chemical
Analysis), 2003, 39(7): 404-405.

R YA SRR S IM]. U RS CE H AL, 2006,
GAO Junfeng. Experimental guidance for plant physiology[M]. Beijing:
Higher Education Press, 2006.

HF55E, Zad, EIEML MIIXETE N, P, K& FRo M5 A R
FROP R[] KL ORIEAR, 2009, 23(3): 112-115.

TIAN Xiuying, LI Huihe, WANG Zhengyin. Effect of Se application on
contents of nitrogen, phosphorus and potassium in Tartary buckwheat
and content of available nutrients in soil[J]. Journal of Soil and Water
Conservation, 2009, 23(3): 112-115.

BT, REXGE, VFERL, 55 MOREIRAER . A atn T RE R T
K EMm]. AR %4, 2017, 31(10): 2 072-2 079.

HAN Dan, XIONG Shuanglian, XU Zicheng, et al. Effects of
selenium on growth, chemical index and mineral nutrition contents of
flue-cured tobacco[J]. Journal of Nuclear Agricultural Sciences, 2017,
31(10): 2 072-2 079.

FLERRS, OWNEE, AR, S R A SERUEL RS A AR
SZma[3]. v AR 2R, 2007, 23(5): 226-229.

DU Huiling, FENG Liangrui, NIU Zhifeng, et al. The effect of selenium
on protection-enzyme activity and photosynthesis speed of lettuce[J].
Chinese Agricultural Science Bulletin, 2007, 23(5): 226-229.
RUKGAUER M, NEUGEBAUER R J, PLECKO T. The relation
between selenium, zinc and copper concentration and the trace element
dependent antioxidative status[J]. Journal of Trace Elements in
Medicine and Biology, 2001, 15(2/3): 73-78.

METY, MRANE, &8, & WX KRG A2 3 2 AU K G e bx
WEFE[I]. A= 244H, 2005, 16(4): 678-682.

LIN Kuangfei, XU Xiaoging, JIN Xia, et al. Eco-toxicological effects of
selenium and its critical value on Oryza sativa[J]. Chinese Journal of
Applied Ecology, 2005, 16(4): 678-682.

AR, B, PO, &5, WX S H A M ot &R r i 0]
B i TR, 2016, 37(19): 363-365, 371.

DAI Huiping, ZHAO Hua, JIA Genliang, et al. Effects of Se stress on
photosynthetic pigments in the leaves of Medicago sativa L.[J]. Science
and Technology of Food Industry, 2016, 37(19): 363-365, 371.

£, B, BEUE, & TR AL R A SR AE A
HERE[I]. R A 4R, 2016, 27(12): 4 067-4 076.

JIANG Ying, ZENG Zhaohai, YANG Qisheng, et al. Selenium (Se)

5



FEWEHEZK 23] http:/Avww.ggpsxb.com

uptake and transformation mechanisms and physiological function in chloroplast and photosynthesis[J]. Molecular Plant Breeding, 2019,
plant: A review[J]. Chinese Journal of Applied Ecology, 2016, 27(12): 17(1): 288-294.
4 067-4 076. [31] RENFS, B3R, KR, & SRR S FRE KR E R TR & &
[28] R, Bk, THET, & EEMEIRME NN AT & FIsZmI[]. 144, 2019(3): 150-154.
FASCAE IR R[] R RS, 2006, 39(9): 1 780-1 788. SONG Lifang, FENG Meichen, ZHANG Meijun, et al. Effects of
ZHU Jia, LIANG Yongchao, DING Yanfang, et al. Effect of silicon on exogenous selenium on the growth and development of Tartary
photosynthesis and its related physiological parameters in two winter buckwheat and selenium content in grains[J]. Crops, 2019(3): 150-154.
wheat cultivars under cold stress[J]. Scientia Agricultura Sinica, 2006, [32] VITOVA M, BISOVA K, HLAVOVA M, et al. Glutathione peroxidase
39(9): 1 780-1 788. activity in the selenium-treated alga scenedesmus quadricaudalJ].
[29] FARQUHAR G D, SHARKEY T D. Stomatal conductance and Aquatic Toxicology, 2011, 102(1/2): 87-94.
photosynthesis[J]. Annual Review of Plant Physiology, 1982, 33(1): [33] ZHilB, RME, REZ. WP AM RGO A S5
317-345. FZm[]. [EZ5AR, 2002, 29(6): 547-550.
[30] &x/hmi, &, i, 45 WS E KOG A ERIREIR]. 4T LI Dengchao, ZHU Zhujun, XU Zhihao. Effects of selenium on
Y& R, 2019, 17(1): 288-294. antioxidative system and H,O, content in spinach[J]. Acta Horticulturae
JIN Xiaowan, ZHU Xi, HUANG lJin, et al. Effects of selenium on Sinica, 2002, 29(6): 547-550.

Effects of Sodium Selenite Application on Photosynthesis and

Antioxidant Enzyme Activity of Tartary Buckwheat
MA Hongmei“%3, WANG Caigin™*, WU Xinyang?, LU Jiahao"®, BAI Chunyu®*, WU Wenyue'?, WU Zhiming?
(1. College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, Ching;
2. College of Agricultural Engineering, State Key Laboratory of Ntegrative Sustainable Dryland Agriculture (in Preparation),
Shanxi Agricultural University, Taiyuan 030031, China; 3. National Experimental Teaching Demonstration Center of

Agricultural Resources and Environment, Shanxi Agricultural University, Taigu 030801, China)

Abstract: [Objective] Selenium is a vital nutrient but deficient in many soils. Sodium selenium can be used as a
selenium fertilizer. This paper investigates the impact of its application on photosynthesis and activity of antioxidant
enzymes of Tartary buckwheat. [ Method] The experiment was conducted in pots using the variety Xiyang as the
model plant. There were five treatments by mixing the sodium selenite with soil at a ratio (weight /weight) ranging
from 0 (control) to 40 mg/kg. In each treatment, we measured the height, fresh and dried weight, photosynthetic
parameters, and antioxidant enzyme activities of the crop. [Result] (DApplying sodium selenite can significantly
increase biomass and height of the crop, compared to the control, but only when application ratio did not exceed 10
mg/kg. @ Compared to the control, applying sodium selenite increased net photosynthetic rate, transpiration rate,
stomatal conductance, and chlorophyll by 7.57%, 32.70%, 28.12% and 6.96% respectively, while reduced the
intercellular CO, concentration by 13.95%. It was found that applying 5 mg/kg of sodium selenite increased CO,
assimilation capacity. The effect of sodium selenite in improving the photosynthesis was most effective during the
full flowering stage. 3®Compared to the control, applying 5 mg/kg of sodium selenite increased activity of catalase
by 3.29%; however, increasing the application to 10 mg/kg enhanced the activity of superoxide dismutase and
peroxidase by 261.74% and 88.63%, respectively. @WThe growth and development of Tartary buckwheat were
inhibited when the concentration of disodium selenite was 20 mg/kg and 40 mg/kg. [ Conclusion] Our results show
that applying sodium selenite to soil can improve photosynthesis and antioxidant enzyme activities of Tartary
buckwheat, especially at the flowering stage, but only when the application ratio did not exceed 10 mg/kg.

Key words: tartary buckwheat; sodium selenite; photosynthetic characteristics; antioxidant enzyme activity
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