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Table 1 Effect of Se fertilizer application on

morphological index of sunflower

R/ em 25/ mm
AbF AR/ em?
Seedling The stem
Treatments Leaf area
height diameter
Se0 50.5 ab 17.1 a 266.7 b
Sel 54.7 b 17.2 a 288.1b
Se2 66.0 a 19.9 a 307.2 b
Se3 59.3 ab 19.9 a 337.0 a
Sed 58.0 ab 18.6 a 283.7b

e 7] — 1 R [F] - B 7R 25 53 .35 (P<<0. 05), N[,
Different letters within the same column indicate significant differ-

ence( P<<0. 05). The same below.
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Table 2 Effect of Se fertilizer application on the
growth and physiological features of sunflower

e WIS/ % TH/e  BKE/%

SPAD Plant Seedling Water
Treatments
ash dry weight content
Se0 45.5 b 54.4 b 6.01 b 87.0 a
Sel 45.3 b 54.7 b 6.30 b 86.8 a
Se2 47.6 ab 53.7b 16. 30 a 86.6 a
Se3 45.3 b 54.2 b 11. 97 ab 86.4 a
Sed 45.4 b 59.2 a 10.40 b 87.1a
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Table 3 Effect of Se fertilizer application on antioxidant enzyme activity of sunflower leaf

ib 3 I J A A o H K G / it AL AUl / i E ALYt/ A ALY B AL/
Treatments (pgeg) GSH (mgH; 0y +g ! +min) CAT (pgegl-minl) POD (U-g'+h) SOD
Se0 2405.7 a 23.3 a 16.9 ab 691.1 a
Sel 2126.1 a 22.8 a 20.3 a 688.4 a
Se2 2009. 4 a 26.1a 12.7 ab 713.0 a
Se3 2086.0 a 23.9 a 13.7 ab 757.9 a
Sed 2245.5 a 21.9 a 10.9 b 748.0 a
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Fig. 1 Effect of Se fertilizer application on MDA (left) and Pro(right) content of sunflower leafl

3 it

SUNERISEY =R LY =Tl e O o=y b=
W AL AR R A XL D' - T 7% i 4% i 8D 3 . it
RSB R MOLEEHIBE I A . T AR R
AN HE SR A L S R B AR T —
By BEAY AR R R 5 R B i 25 B0 R
JE . I A T AR R il 2 A AL AR 7 R AR
R PRE T TR RO ) H %R

TE By T R Al R RN (R SR I T B
CERNAERDRRER . Het Fota 2
VEPREARL ™ 18 1810 40 T S Al o 308 o T AR
PN ES AR (D i 4 NE R S
UL AAE D 1 R 55 0 2 I 0y LK A AR
M A A ) 4 v B2 ok T AR B 2R SR AR
Fie %5 TR B A P WA 7 e R BT X A
Wy A A A T LT A A () A 0 8 i ok J3E 14 i A2

37



Z &

1T R

R % A %

8 A

Y0 AN [7) o 78— 0 e 2 0 L PN 0 0 A ) A R AR
VERT s — B 1 i AR 0 % 006 ) i 52 30 1] gk 2%
FO D AR, i R E
il (200 g=hm™) A4 F| T~ i1 35 0 bk A= 4 W] 42 5 il
ZERE AR R R SPAD {H . T W R S5 35 4, e 2 M|
MR AR K, XS E R R E SRR S
Z T ZEAE R i ZEHL L i T AR £ SPAD i 45 &
BEA AR I T b 2E B R
FOL 25t VF 22 R AR 36 b D 78 AR 77 vh AR s 25
B RO E A 45 A BE USR5 — P Z Ok
FIWr . 28 Z AT ™ P AN T ] Y
it N 2 B A S A o it AR 7 ) R 4 A
e

BT AEL 400 A P ) 22 T 4 4 A il 48 F 52 )  Tig
L KT Tt 14 55 P i) 5 TG e R R VR A 0T AE
FA N, AR R BE AR = KRS TSR AR SR
KRG VELEAE AR N EEM Y R A
I A TG ek 4 T T M L R B L A DR IR
B i B AR S 4 Ak U S D TN R AT A
T B S A o) A D R AR Ak O L
B AR i A T O R S
TP XA 0 A R AR TR R
O TR XS i T A A8 e K ) B E AT ST A A
L RNE LM R A R R, & AL B
% LI D R A e H I Y B 5 B S R 3
ke ARBEE 38 R AT (200 g hm™)
AR I R i o A G o A U
AR AW A T S i o e R R AR
o X TP R A AT R AR L = AR
200 gehm® i FEARRE e K. X T30 )5 A 45 i
Hk &S R/ANE R AR — R
WA S5 B8 I 34 78 200 mg e kg I, 36 J5 AU 23 fbE
TR & i R I S AR B . £ B rR L TR
AR B b A0 5 A AR o AR b, il 200 g+ hm Al
JIES AT B il 25 A BT A RE T o G SR T AR ARG R A
Joh3E B BTV | CRUE T AR B A (O A 4 L 1 S AR ) 6T
RS 30 AT TE
B2 30k
[1] Schwarz K. Foltz C M. Selenium as an integral part of fac-

tor 3 against dietary necrotic liver degeneration[J]. ] Am

Chen Soc. 1957, 70(32): 92-93.

[2] Rotuck J T,Pope A L,Ganther H E, et al. Selenium: Bio-

chemical role as a component of glutathione peroxidase[J].

38

[3]

[4]

(5]

[6]

7]

[8]

9]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23

[24]

Science,1973,179:588-590.

Awasthi Y C, Beutler E, Sricastava S K. Purification and
properties of human erythrocyte glutathione peroxides[]].
Science, 1973, 179: 588-590.

SR IE, S B SR A R TE K RS b AR B A AR AR R
LT A ER AL, 2000, 33(1): 100-103.

TAERL G IR I S A K R R TR SO G R 0 R
m CDJ. b5t . E ARl B2 B L 2011,

BRI P T % FAR AT I H 3Ok AR
Feae M= SC R LT, P E OB #2002, 24(1) :48-50
A RBE, AR A Y 1) 12 2R 50 Rl R MR R S G
RWFFLT]. Z2mAEY . 2003,23(2):89-92.

BRER, WM. R R, ) H SR Y AL R A R
BB R M BF [T, ARl K 2= 2= e, 2001,
23(1):6-9.

T B X5 i 4. /I 22 IR 5 7 A BRI A Ak 3G
Z[J]. ZRAEY 44, 2007,27(3) 488-492.

WRZE. R A6 i) AR A AR K W (DL VLI RE R ARl
K2, 2008.

JE 3% AR KRR AR R S B ). A i) F A2
B bedi, 1994, 12(1-2) . 27-31.

T, ROKSE, EYRML S R b SE R
W ZE L] Wb ROE % B 2% i A SRR A% ML, 2002,
20(3) :63-65.

Wi, RAKSE. BRI, S WX b 3 A A R A
W m L] #HeR R, 2003,20(3) :63-65.
INE L, PhSCE L 2RI L 5. SR 1 BN 2 AR R A 4
HEZEAL Iy & TR R R B [T ]. b B AR 2 4. 2006,
22(7) :254-257.

(52 N A A QI N 1 = s 7 N SR SE = R
PEFILI]. BF22 i, 1993,38(3): 274-277.

5 F5 W, BRT. XoF K RS 4 A R R A B R g B [T .
el 5 A, 2004, 24(5) . 76-79.

KRFoK, WL, REE, & . 0w aG X/ 22 Bt A Ak
Al SORFRLAR & B SE m [) ], 22 8 E M 242, 2006, 37 (4)
741-743.

RGO FAAE A WA I X /N 22 2F B R
LT 5 i i 52w [T . T b Rl K 2% S i, 2005, 39 (2)
139-142.

JARZE, FEIGE ., Bt S5, XIS A R K A
MR SN SR (1], iR R AL 2005(2) : 77-
78.

death, SEAKSE. SARM. B S N A AR R T R
WM. WALREF . 2003(2) : 45-46.

SR, SMEE, FHEIE, . AN I ok 5B Ak 45 AR
AR T, T EDROR 2R . 2004, 19(5): 38-41.
X35, WA, XU, 4. A I X 2R AR T A R R K
AR T MR LT, B4, 2013, 21(1) :109-113.
JESC 3 Xk KR A AR T P R [ . L A A A
1998,17(6) :323-326.

SN CBRIEAS . BRERE LS. BN AL PN 4 5 GSH-Px %
WX GSH & mgm [T] B S & A, 2007,
23(12) :28-30.



2 R R LA FE 2016(8):39~44

Heilongjiang Agricultural Sciences i%' ﬁﬂ: ° ﬁﬁﬁ

i 3 T 93T 23 el 2 e AN [ DX dml o 3 £ 338 JIE
FAE LA 5T

LEW .KKE E B X B Bk EELE
(1L IR RF A FFER, LG EH 041004;2. KR4k E LB KR 030006)

WE. AKAITIABRAARRARRERLENRAFE.ADTABASITELANLECAB LIRS F
WRBEE QG THTAERFLEL LE AR L2 pH A IR ik A2 LRI AR AT R FFR
GREAPDATNDAFLEERIE AR E R ELE 2 AR R ER B EANELE; SR HIEIFERR
K369 0 A FEH £ F . pH Fo i AT H B R B M £ F (P<<0.05) A& REAAITEFE/TEER L B
EF(P>0.05) 2B E L5 FEMAITEAREREZF(P<0.05) ., AN AP HLBABRE F N E
FE(P>>0.05) ; R R 340 L3 42 A Je AR R A 3 JF AATIE > £ 4718 > 40 ap A A 4738,

KERAB ;B LE A AR RBGANET; RSO

hESHE.S158;5731. 2 XEMARIEED . A CEHE.1002-2767(2016)08-0039-06  DOI:10. 11942/]. issnl002-2767. 2016. 08. 0039

SOl T 2 A S 3T R il e TS0 LA A i R B A0 A0 3 T A 28 B 358 A i AR T B AR PR 96 2 7 T
AT AR I AEAE A 2 T 2 b 5 9 R B A

P 05 o AT AR 9 B 51
SR T [ 5F 4 B A i  oos AN T IRRIBEER . A £ MO ST 5 B 4 ) - A
BADA4B01) & T B 52 Al 4 00 1E 0 AR K S EUE R S AL R

BB S (1990 . 4 . 11 794 1 M 17 AL 7 i i S e T
L M - B EE A9 BFSE T . E-mail: 394312465 @ NSk i 7 /N I s B 3 A BT N Wi A

qq. com, Ml 2 £ , | &5 4
SEIAEE A (1964 8 B+ 082 4k 500 @Hﬁxﬁwﬁm‘”ﬂﬁﬂi RIFHE, FHTEAR0EY
AT E B BTSE . E-mail: yqzhang208@126. com. SR BN NG U TAR/N T REERA S 82

Effect of Se Fertilizer Application on Seedling Growth and
Physiological Features of Oil Sunflower in Saline-alkali Soil

ZAN Ya-ling, WANG Lei
(Department of Life Science, Yuncheng University, Yuncheng, Shanxi 044000)

Abstract; In order to enhance the plant’s resistance to environmental stress, and ensure the normal growth of
plants, the effects of different selenium concentration on several physiological features of oil sunflower seedling
in saline-alkali soil were studied. The results showed that optimal concentration of Se fertilizer application(200
g+hm?) promoted plant growth,and increased plant height, stem diameter, SPAD value and dry matter of oil
sunflower seedling , otherwise inhibited its growth; with Se fertilizer application MDA content of oil sunflower
leaves began to decrease, and reached the minimum value in Se4(400 gehm?) treatment, decreased by 45. 8%
compared to the control treatment; the content of Pro increased first and then declined, and reached the high-
est value in Se2(200 g+hm?) treatment, increased by 8. 9%. Three kinds of antioxidant enzymes activities all
increased first and then decreased. The activities of peroxidase,catalase and superoxide dismutase reached max-
imun respectively at Sel, Se2, Se3. Glutathione content decreased first and then increased, and reached lowest
value in Se2, decreased by 16. 5% with CK. Considering the changes in oil sunflower morphological index and
physiological indicators of oil sunflower seedling, soil application of selenium fertilizer of 200 gehm™* could in-
crease the antioxidant capacity of oil sunflower.

Keywords: selenium; oil sunflower; enzyme activity
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