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The effect of salt stress on sugar and endogenous hormone content in oat varieties
with contrasting salt tolerance
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1. College of Grassland and Grassland Science, Northwest A&F University, Yangling 712100, China; 2. College of Animal
Husbandry and Veterinary Sciences, Qinghai University, Xining 810016, China

Abstract: Soil salinization affects crop growth and development through salt stress, and exploring the physiological
mechanisms of oat (Avena sativa) salt tolerance is of great significance for managing salinization. The salt tolerant
‘Qingyongjiu 4617 and salt sensitive ‘Qingyin No. 2’ oat varieties were compared in this research, and changes in
sugar substances and endogenous hormone content in leaves and roots of plants under salt stress were quantified to
elucidate the response characteristics of the two materials in the sugar metabolism pathway and hormone regulation
network. The results showed that under salt stress, the contents of starch and sucrose in the leaves of both oat
varieties decreased, while glucose and fructose increased. Hence, under salt stress, the contents of glucose and

fructose in the leaves of the salt-sensitive material ‘ Qingyin No. 2’ were, respectively, 1.60 and 1. 59 times those
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of ‘Qingyongjiu 461°. In addition, under salt stress, both oat varieties synthesized and accumulated abscisic acid
(ABA) in their leaves and roots, which led to a decrease in the ratios of indole-3-acetic acid (IAA) : ABA and zeatin
(ZA): ABA. Meanwhile, salt stress regulated the upward transport of 12-oxo phytodienoic acid (OPDA) from the
roots, resulting in the accumulation of OPDA in the leaves, thereby promoting stomatal closure in oats to adapt to
salt stress. The salt-tolerant oat ‘Qingyongjiu 461° was able to accumulate more TAA in its tissues and promote the
biosynthesis of SA in leaves to resist salt stress under saline conditions. In contrast, the salt-sensitive oat ‘Qingyin
No. 2’ responded to salt stress by accumulating higher levels of ZA in its leaves while regulating the conversion of
jasmonic acid to jasmonic acid-isoleucine within the plant. This study identifies the similarities and differences in
carbon allocation strategies and hormone interaction networks between two oat genotypes with contrasting salt
tolerance levels, providing elucidation of the physiological basis of the salt tolerance mechanisms of oats.
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Fig. 1 Effects of salt stress on starch and soluble sugar content in ‘ Qingyongjiu 461’ and ‘ Qingyin No. 2’
*: P<C0.05; **: P<<0.01; ***; P<{0.001; ns: P>0.05. N[ KE FHEA/NG 58 R84 ) 22 55 3% (P<<0.05) . F [, Different uppercase and

lowercase letters show significant difference at P<<0.05 among groups. The same below.
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Fig. 2 Effects of salt stress on the contents of IAA, ZA, SA and ABA in ‘ Qingyongjiu 461’ and ‘ Qingyin No. 2’
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Fig.3 Effects of salt stress on the contents of JA, JA-Ile and OPDA in ‘Qingyongjiu 461’ and ‘ Qingyin No. 2’
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A 2R A AR AR IE TR R P AN MR LR o XA (Populus) ™ ) H 2% (Helianthus annuus )™ )
WF 98 & B, 3R W8 T B K Z 4% AT (trans-Zeatin-riboside, ZR) 7% i Bl 25 &5 I 361 Ak B A 8] 9 2E 4 5% (A 52 FRAR B A8 fb
P ARG AN [R] 3t HE — 25 8 B AN [ A A 0T 396 45 5 7 P 9 3R o 8 2 AL T RE AR AE 25 5

BR otz A W58 R W ER I8 T A R T A ABAWRJE 25 W3 BT X T REJE B T A B ABA TEAR 1Y & LA
[ I 1) 3 i 0, 3 2o fin s ABA G R ) i R ) 3 A ke (R 2 AL G A, O B R B I AP TR L 9D oK gy
FIZERE ™ o 1 5RO 5T K B, ABA A] I 25 AL E R e R H B (Ipomoea batatas) 1 HT A AR, 45 240 i A 2 7 A
BT e I SRR . A B ST e B R AR RN R AORLTE SR A TR i IR FR P ABA S 5 A Hx IR
E R, SR ROR Y R i) ABA B R $h M G 0 B 22 SR WYL Bk 38 W] {2 dE A ABA 1Y B R, 2 TS e g
9 ER 38 ok B . SATEER A A5 0F T AT o 5 S e A AL B A R e s SR T A A RE T, 2 IR IR A A 1 1 L OF
8 o o U N 37 P A A A AR T W S A A L SR R R A A TR 0 TR A SE X R i R OR TR K
et it A Y SA 5 BEFEAT 20 BT A B L AN [ AR SACRY i ERAE TG A, HUE B T A I E] SR TR R i R AR Y
SA T BRI 8 75 B R &, RS & R0 SA T BE 5 W R R ER M R — B R R . TEADER L IE
WA IR KA 4617 1M SA | TRUE ML F 5125 FIN E AR H KA 461 AR SAH
HESRPME R BB RN RE MM R SA E iR SR BT, AR B AR A TR ] KA 4617 MR SA YRR M
PEFEH I SA B AE Y& M LAARBT R W38 SR e B T 2 S MR SA S BRI FH KA 4617 A A, X Al B2
T AR AT N R ) R R 22—

JA Ko AT AR Wy 2wl Wy ey 07 AR AR W Wk 38 1) B EAE 5 4, © UE W AT 3R IR T 2 AL Ok 2 5 AR A X R a1
Wi 7 o ASAIF R I A 1 T e i R A AN () 17 8 22 2R AT R AR AR 1 3R IR W BT JA \OPDA Fl JA-Tle i &5 & , 45
FEO R an R R e AR A 4617 I FITAR R TA R JA-Tle & 5 AH B X IR 30 20R0 BR A, 2% BH R a0 5 2 0
T AR AT RN TA A R, X 5K FE" 4 4R 48 (Lonicera japonica)™”" 5 A5 ¥ WO WF 5% 45 S — 80, (H A £h e 2%
“HOl 25 FEER I TR R JA E i LR R AT L 0 JA-Tle B i W R IO TE M REAUIR R A R Az
B0 W38 J5 BE 0% 30 o R N TA [n] JA-Tle 1Y %6 Ak LU 17 #6864 R T I F 52 K B, OPDA IR & 5
AL T BE /N AT SRR O 3 s B A OGS A T A R, BB 38 1 BELIE OPDA 1] JA 1 % 4k i 1 B 22
KA OPDA, TR i AL OGP LA A K 23 0 k. AR R 45 SR & B0, 4 A4 8 OPDA & it 35 2 30k e J 3%
Jon T R 2R AR ARG A HA, 3% B HLH AT R o PR AR R OPDA [] 1328 iy I LA I ok 12 10F 38 22 A< FL 56 P SR 3 1 32 3t

WA A )0 A A B B30 5 4 A 3 AR A B W AN A 32 B TR 1 2l A R 4ES Bt B ek R L P A [ 9 4
M. TAA ZA 5 ABA & K IERE UV H IR  TAA/ABA [ ZA/ABA ZE 6L i 25 HL ) 25 5 10 A6 K S 10875 L 8
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S W AR ) R A ) 8 R TR L 2R R AR R W 3B R 1) B 25 G TAA/ABA ST & B, A ) H 250 R ORTAR &
IAA/ABA B F ka3, 2555 =%t SR il F 5 %5 (Fragaria X ananassa) ¥ Z FE F 79 ZT/ABA (B ZA/ABA)
GIMT R, FR I BEAR T AR AR R A R 1 ZT/ABA  F HLBE 35 W30 i 8] i 28 K ZT/ABA ¥ 52 T ka3 A iF
FEAE RS AL . AWESE & B A0 T T AR RS AR I R R R TAA/ABA ¥R TR 19 AR fb R, R IR
Tiff £ 1 e 2 R AR 28 % R 2l R B — SR IR BT AN A2 . b A TR H KA 4617 M R iR F Sl 25 0 A
IR R ZA/ABA 2 AR X 5T AR 45 - — 8. ZA/TAA T 003 J6 32 b1 kL e B0 B 8 1y 25 5, 3L
i R A KA 4617 I T 1 ZA/TAA B BEAR 2 R B T AR AR T 51 25 A B S, X S R
i R HARA A6 I R LB Z A TAA T H 5 25 BUREZ M ZA F 5. $h W 4 S B 0y e 22 vt | o
20 HE 43 2 2 R A K ZR A i R HG A 1 22 S T RS 1 LT AR

4 Zig

) i 2 26 22 A 58 ik 30 T WA R IR AL I S AR RO 55 ek PR AR, 7 2 R SRR o AR e A o AR
B0 AR TE 2 0 N RIGR AR 5 R AR Z 18] 5 A 945 5 N 45 RIRS £ 3 52 10 52 SO0 52 BE T 3642 0 6 k3l e
JO7 B A 20 45, B D30T, PR3 HE A I R AR R P RE RS K MR R ABA 5 IR TAA/ABA FI ZA/ABA TR,
[a] if 3 74 3% OPDA []_F 3z B, T $h M2 © 7K A 461 7E #h 30 T RE S 7R A A LR T 2 19 TAA AL BEM R SA Y
AW A R AR BTER M in b e A W g1 25 W AR i R AR R AR B ZA IR AR R N TA ] TA-Tle £ 5
A LA O £ P 38
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