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Effects of salt stress on endogenous hormone contents in sunflower seedlings

LI Hai-yang',LI Ai-xue®, WANG Cheng’ , WANG Xiao-dong®, HOU Pei-chen’,LI Wen-jiao' ,CHEN Ke'
(1. School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang, Sichuan 621000, China;
2. Beijing Agricultural Intelligent Equipment Technology Research Center, Beijing 100097, China)

Abstract: The hydroponic cultured sunflower seedlings after 20d was treated in 0, 50, and 100 mmol - L™
salt solution for 0, 10, 20, and 30 h as salt stress treatments. The concentrations of endogenous hormones in roots ,
stems, and leaves of sunflower seedlings were determined by enzyme-linked immunosorbent assay ( ELISA). The
results indicated that with increasing salt concentrations and stress time, the four hormones in root, stem, and leav-
es of the seedlings showed inconsistent trends. The content of TAA, ABA, and ZR increased first and then de-
creased. The greater the salt concentration, the greater the amplitude of the increase or decrease in the hormone
contents and the faster the change rate in the hormones content. GA did not change significant and fluctuated within
the +2.0 ng - ¢ range during salt stress treatment. The ratio of IAA/ABA, GA/ABA, and (ZR+IAA+GA) /ABA
in roots, stems, and leaves of sunflowers showed an overall downward trend, indicating salt stress inhibited sun-
flower growth. It is shown that under salt stress, the changes in concentrations of these hormones in leaves and
stems of sunflower seedlings were greater than that in roots.

Keywords: sunflower; salt stress; endogenous hormones; ELISA
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Table 1  Phenotypic changes of sunflower seedlings

Logit(B/B,) = In

under salt stress

Jofp3tL s 1]/ h JpiB ¥R B Concentration/ (mmol « L™')
Time 0 50 100
m R ZEFFIRHE o ZEFFIRIE 0 ZEFFIRIE
0 All leaves and  All leaves and  All leaves and
stems were fine stems were fine stems were fine
e JEHRThREM  JEERY R
i 2 5 X
gl RETER BT
10 Lower functional Lower functional

All leaves and

t vere fi
stetns were Hne slightly droping slightly droping

MR ZERFRAE ZEFERE N R ZEMREER
20 All leaves and ~ Stems became
stems were fine slightly droping slightly wilting

MR SERTIRHE RAREER EMESENR
30 All leaves and Stems became
stems were fine slightly wilting wilting and droping

leaves became  leaves became

Stems became

Stems became
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Fig.1 The variation of endogenous IAA content in the root, stem, and leaves of sunflower seedlings under salt stress
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Fig.2 The variation of endogenous ABA content in the root, stem, and leaves of sunflower seedlings under salt stress
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Fig.3 The variation of endogenous GA content in the root, stem, and leaves of sunflower seedlings under salt stress
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Fig.4 The variation of endogenous ZR content in the root, stem, and leaves of sunflower seedlings under salt stress
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Table 2 The changes of ratio of endogenous hormones content in the root, stem and leaves of sunflower under salt stress

WEIG  mmms 50 mmol - L™ 100 mmal - L™
Hormone ratio Plant tissue 10 h 20 h 30 h 10 h 20 h 30 h
# Root  1.58+0.36b  1.27:0.21d  1.76x0.43a  0.49+0.12f 1.48£032c  1.60£0.17b  0.80£0.1le
TAA/ABA 25 Stem  2.24x0.55b  1.87:0.44d  2.29+0.24b  0.91:0.13¢  2.94x0.63a  0.96x0.04c  2.12:0.25¢
I Leal  0.76£0.21a  0.70£0.12b  0.77:0.07a  0.36x0.08d  0.73:0.07b  0.23x0.03¢  0.50£0.03c
 Root  0.21:0.02a  0.15:0.0lc  0.17+0.01b  0.15:0.02c  0.18x0.02b  0.14x0.0lc  0.18+0.01b
GA/ABA 2% Stem  0.23:0.0la  0.20:0.02b  0.2240.02a  0.16x0.0lc  0.19x0.02b  0.20£0.02b  0.22+0.00a
OF Leaf  0.12+0.02a  0.06x0.02d  0.07+0.0lc ~ 0.060.01d  0.05:0.02¢  0.08+0.0lc  0.10:0.01b
i Root  2.04+0.29b  1.61:0.28d  2.16+0.31a  0.78+0.07f 1.86£0.22c  1.92:0.33¢c  1.12x0. 23¢
(ZRX\];\; CA)) 2% Siem  2.65:0.43h  2.20:0.41d  2.66:026b  LI7+0.17f  331x0.520  1.25:0.22c  2.47:0.32
O Teal  1.01x0.12a  0.75:0.09d  0.91x0.08b  0.46:0.03f  0.85:0.1lc  036x0.0lg  0.66:0.02e

. IAA/ABA WL 212 5 IR TR BRI U A ; GA/ABA . R B E S VERR IV HUAE ; (ZR+IAA+GA) /ABA A ERH MWLM AT M S5

SRR HE . AIR/ING TR IR AR BRI 22 55 3% (P<0.05) .

Note: TAA/ABA ; The ratio of indole 3—acetic acid to abscisic acid; GA/ABA ; The ratio of gibberellin to abscisic acid; (ZR+IAA+GA)/ABA ; The

ratio of total contents of zein nucleoside, indole 3-acetic acid and gibberellin to abscisic acid, Different lowercase letters indicate significant differences

between treatments at 0.05 level.

B, B — IR TREMBEHREER T — IR (P<
0.05) , X Fige sl F4 R BT AF 0 8 W38 i 5 B,
(HE 2R RN T S YK 2 540
il , Foial H 25 M bk g A 25 SR I T 2Ry
# 100 mmol « L' ELhE T, W) HZEMR ZX mfrp
TAA/ABA,GA/ABA, (ZR+IAA+GA)/ABA I & I
E AL #5235 F 50 mmol - L7 ER P38 (P<
0.05) , Ul BH v Tk BE £k W 38 0 AT 4 2 B T B R Y 4
Y5, ABA EZAEMER G A O, [R] s vy v B i 3 it
R A BT ER A i iz By B 25 FFFnt /-, 2547 B [

3 iHEH4R

YIRS - REENAERK BT YR,
IAA GA Fl ZR E#= R LA K WIEM,
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ABA & EORHG I, W 2% 41 R Y 4 24 3R AT
R AE BT SR L ROK Ay 26 520 BRI T
LRI T AN R B A X ) H 25 A R R, kB
ABA TEZZ SRR Wi S A RO B e, S gt
— ST T M H AR R a8 R R & 2R R L
iR B IANIRMER &AL, HAFH 1AA &4
Bifi 7 £ v B A B if — EL R, T ABA 7 f Bl R vk
JERI IR B e R R g kg, RIS
FENEE T n) H ZERhF SR AR T 5%, 1A 4
PR ARV T RE Y6 55 e o7 R e P 25 FE AR
I H ALY AR A, AP 3R ) & i A E A
[P S N S A G a7 81 B N o M E A N B AR P B

MR AL P F 58, Brady %12 BF 98 R B 1AA
Ml ABA Z [BfFAEA5 5 I (5, ABA Fl IAA (9% &
AL AT BRI R IO Y &K B I E IR, TAA
5 ABA Z A7 AEFEPIAE Y, 3 1Y L (E AR b5
i E YA E AR 5% . GA 5 ABA BLLIE AT DA
SN B - 1 A& PR Ak B B R IR A A BT
12 (ZR+IAA+GA ) /ABA T A 52 i JLFp 38 3% 11
PHPRAS . AR Ay B 4 1 H SR 2K
HFE R W R 4538028 10 HOAE R R e st ) i 28 Ak

AHIF 5 AR B A X 0T ) H SRR 2K i rh
TAA, ABA Fl ZR W22 0B B i, SR W1 IX —Fh il R
TEER M8 B 248 T HEAE ], CGA WA i % A8
1k, AT RE 5 A Fh ik FE B AR G, TAA, ABA Al
ZR X =S ER SRR S5 T A £
W PR, H I R b T BT R A O R RO, AR Ak
R, RTRETE B ) 9], ) B 25 0 fig i i i
X LRI I K R AR AR 3R oK, HRpT 3, i
Wia )51, m B SR RE kS 52, R AR S
BCR R AR, X AR 2 X LR S R
RGBT, A3 H € R i FIZEFF op X JLAP
F AR Ak B o0 W, T AR S A A Ak ) 55k 2%
18 FER A XTI e B ZEFF RS2 R, TS Al
SHE A AR C

TAA GA Fl ZR A KL 2, ABA I
AR PSR, LR B R e T 3R XY
MIZEETEYE . 50 mmol - L' AT, B ARk m H 2§
R ZE b TAA ABA (GA FlI ZR 3X DU Fh i & i A8
fh#a #ARTA], {3 TAA/ABA, GA/ABA, (ZR +1AA +
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