MRS Plant Physiology Journal 2014, 50 (6): 765~771 doi: 10.13592/j.cnki.pp;j.2014.0030 765

SNIRIAASTNaHCO, 8 T RIS &M E L R G RIS

W, g, ToUE, THEEY, R, 8 g REY, B RE
"R AR R A SR A S TR AR, AR B B b X AR AR 2 R R G ) B N SR, YR A W TR 5K A e
=, AR ZR%271018

W AH N EAW 5 2 4K, & Hoagland® fod 3%, A5 T AFRE(0. 0.01. 0.1, 14210 pmol-L") TAAZ 32
2450 mmol-L" NaHCO M8 T &K% ¥ X A4 BIR AN R b vk, 45 R AR, M 38 3T 3 N4 75 64 A KA 47414 A,
0.01~1 pmol- L4 BIAALL 32 5T R 53 hm ¥ N 40 W 69 A & 187t F Na R R K, KR R 38w, HIAAW) S MRECR BA KA
B, vtékda. TEEAVRENT FEASETRG, FASERFP)FARIFE(G)E A, AL pmol L IAAK 49 R R
¥, AAel pmol L'SNRIAAR F 48 3 T #iMid T % Kot A2 A k4 /LB (SOD). it AL EE(POD). L3R B 3T BAL,
HEF(APX). BLAIUIF M BRAT R B (DHAR) A= 8-t H KT R B (GR) 69 7 M AT R AL S 3R ot BR (AsA) A= 5 Ik (GSH) 69 4~
T, BAK T AR A 50975 M AR R AR it AL R ; %10 umol- L' 4 RIAA AL 32 1) Ao B sd ik 18 33 N0 ¥ 69 L F .
KEA): BN BIE; TAA; AR L 8L BE

Effects of Exogenous IAA on Photosynthetic Characteristics and Antioxidative

System in Cucumis sativus Seedlings under NaHCO); Stress

MIAO Li', GONG Biao', NIE Wen-Jing', WANG Xiu-Feng'?, WEI Min'?, LI Yan'"?, YANG Feng-Juan'?, SHI Qing-Hua">"
'College of Horticulture Science and Engineering, Key Laboratory of Biology and Genetic Improvement of Horticultural Crops
(Huanghuai Region, Ministry of Agriculture), Shandong Agricultural University,; “State Key Laboratory of Crop Biology, Tai’an,
Shandong 271018, China

Abstract: Cucumis sativus cv. ‘Jinyan No.4’ seedlings were cultivated in Hoagland nutrient solution to study
the effects of different concentrations of IAA (0, 0.01, 0.1, 1 and 10 umol-L™") on photosynthetic characteristic
and antioxidative system of C. sativus leaves under 50 mmol-L"' NaHCO, stress. The results showed that the
growth of C. sativus was inhibited by NaHCO; stress. Application of different concentrations (0.01—1 pmol-L™)
of TAA resulted in higher biomass in alkali-stressed C. sativus seedlings, and the effect was positively related
with IAA concentration. Further analysis indicated that exogenous IAA also reduced Na" content, and increased
K content. Meanwhile, contents of Chla, Chlb and Car, P, and G, were significantly increased. Application of 1
umol-L" TAA could increase activities of some antioxidant enzymes including superoxide dismutase (SOD),
peroxidase (POD), ascorbate peroxidase (APX), dehydroascorbate reductase (DHAR) and glutathione reductase
(GR) as well as contents of ascorbate (AsA) and glutathione (GSH) under NaHCO,; stress, resulting in signifi-
cant lower reactive oxygen species (ROS) accumulation and membrane lipid peroxidation in alkali-treated C.
sativus leaves. In addition, 10 pmol-L™' TAA could aggravate alkali stress effect on cucumber seedlings.
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Fig.1 Effects of IAA treatment with different concentrations on growth, Na” and K contents in C. sativus leaves under NaHCO, stress
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Table 1 Effects of IAA treatment with different concentrations
on photosynthetic pigment contents in C. sativus

leaves under NaHCO; stress

mg-g' (FW)
PR MR RafE R RbE R KIS MRS E DR SR
X g 1.87° 0.53" 0.68" 2.40°
TO 0.87 0.22¢ 0.35¢ 1.09
T1 1.19¢ 0.32° 0.46° 1.51°
T2 1.39° 0.41° 0.52° 1.80°
T3 1.46° 0.45° 0.54° 1.91°
T4 1.09¢ 0.34° 0.43¢ 1.43°

[ 9 5 AN ) B 2 7s AR L ) 22 SR 3 1) 5% W 3 /KT %2
H3[E .

F22 RERFEIAAR NaHCO, /e~ 3 JI - i
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Table 2 Effects of IAA treatment with different concentrations
on P,, G, E and WUE in C. sativus leaves
under NaHCO, stress

& P/umol'm™s’ G/mmol-m*s' E/mmol-m™s' WUE/%

X} i 20.63" 842° 5.26" 3.92°
TO 10.90° 294¢ 3.68¢ 2.95°
Tl 13.60% 340 5.21° 2.72¢
T2 15.60% 361 5.38" 2.89°
T3 18.20° 544° 5.38" 3.38"
T4 13.13¢ 284¢ 4.63¢ 2.83°
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88%F1115% ([E3).
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Fig.2 Effects of IAA treatment with different concentrations on O; production rate,
H,0, and MDA contents in C. sativus leaves under NaHCO; stress
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Table 3 Effects of IAA treatment with different concentrations on activities of antioxidant enzymes

in C. sativus leaves under NaHCO; stress

WhFE SODIE T/ POD;F L/ CATI% L/ APXEE/ DHARJF 1/ GRiF 1/
U'mg' (£H) umol'mg” (FEH) min” pmol'mg” (FH)-min" pmol-mg” (5 H) min” pmol'mg”’ (& H)-min" pumol-mg” (& ) min”
it 7.82¢ 0.078° 0.083¢ 0.050° 0.096" 0.041°
TO 11.65° 0.130° 0.130° 0.079* 0.340° 0.045%
Tl 12.18" 0.140° 0.150° 0.090° 0.380° 0.052°
T2 13.86" 0.190° 0.160° 0.110° 0.440° 0.055"
T3 14.29° 0.210° 0.160° 0.150° 0.500° 0.064°
T4 12.36" 0.140° 0.150° 0.084¢ 0.380° 0.047°
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Fig.3 Effects of IAA treatment with different concentrations on contents of AsA and GSH in C. sativus leaves under NaHCO; stress
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