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Effect of salt stress on growth, antioxidant enzymes activity, lipid peroxidation and
photosystem 11 efficiency in cucumber grafted on cucurbit rootstock
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ABSTRACT

Salinity is considered as one of the major abiotic stress limiting growth and productivity of plants.
Identification of physiological and biochemical mechanisms involved in the resistance to salinity can be useful to select salt
tolerant rootstocks. For this purpose, an experiment was conducted to investigate the effects of rootstock (three cucurbit
rootstock, Shintoza, Cobalt, Rootpower) and salinity stress (0, 40, 60 and 80 mM NaCl) on growth, yield, leaf area,
antioxidant enzymes activity, malondialdehyde (MDA) content and Photosynthetic parameters in cucumber (cv. Khasib)
leaves were determined, 35 days after salt treatments. Plant Growth parameters in all salinity treatments were significantly
higher in grafted plants than non-grafted plants. Grafted plants had 14-21% higher yield than non-grafted plants. The
catalase (CAT), ascorbate peroxidase (APX), polyphenol oxidase (PPO) and peroxidase (POD) activity increased as a result
of salinity stress, but this increase in grafted plant was 0.1-2 times of ungrafted plant. Reductions in stomatal conductance at
the three salt treatments were significantly lower in the grafted plants in comparison to ungrafted plants. Moreover, lipid
peroxidation (MDA content) in grafted plants was 7-12% less than ungrafted plants by salt stress. Maximal quantum yield
of PS Il (F\/F,,) of cucumber leaves showed significant difference between grafted and ungrafted plant and this amount was
3-6 percent more than ungrafted plants. Results suggested that increase in activity of antioxidant enzymes, ratio of Fv/Fm
and stomatal conductance in grafted plant could be associated with their greater tolerance to salinity stress.
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Table 1. Effect of grafting and salinity levels on physiological parameters of cucumber (cv. Khasib)

Treatments Leaf MlDA Stomatal Conozlucitance Fv/fm
(pmol g~ FW) (mmol m™s™)

Grafting Combination
Ungrafted 4.24 a 0.3235¢ 0.7888 ¢
Cobalt 3.87b 0.3715 ab 0.8125 b
Shintozwa 3.95 ab 0.3836 a 0.8153 b
Routpower 3.74b 0.3614 b 0.8285 a
NaCl (mM)
Control 3.66 ¢ 0.417 a 0.825a
40 3.93 be 039 b 0.817 a
60 4.19 ab 0.341 ¢ 0.807 b
80 4.27a 0.253 d 0.787 ¢
Significance
Grafting (G) falad falad faled
Salinity (S) faied faied *
GxS ns ns ns

Q5505 (6 lo sime MBI LSD (5051 o j0 B rhaes 0 S jiiie lod > (glls olasl g 2 50

Aoy ) 50,00 Jleis! e )8 ls g g lo g OS] 055

& NS

Means within a column followed by the same letters are not significantly different at 0.01 probability level based on LSD test.
ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.
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Table 2. Effect of grafting and salinity levels on antioxidants enzymes in cucumber (cv. Khasib)

Grafting NaCl concentration APX POD CAT PPO
combination (mM) pmol/min.mg pro pmol/min.mg pro pmol/min.mg pro pmol/min.mg pro
Control 15.28 | 131 2.371jk 0.3121
Ungrafted 40 18.05 jk 2.04k 253 h 0.507 hi
60 24.64c 3.04i 2.18 kI 0.662d
80 23.28d 3.85 ef 2.021 0.607 e
Control 22.84 de 3.73f 2.72¢ 0.544 fgh
Cobalt 40 25.89b 3.77 f 3.32d 0.721 ¢
60 3114 a 457c¢c 3.34d 0.815b
80 26.87b 43d 3.09¢e 0.556 fg
Control 19.121jj 141 22k 0.493 ij
Shintoza 40 21.4fg 2.83j 2.49 hi 0.546 fg
60 22.02 ef 3.21gh 2799 0.829 ab
80 22.74 de 4.32d 229k 0.467 j
Control 19.7 hi 3.08 hi 3.63¢c 0.414 k
Routpower 40 22.95 (_ie 3.87 ef 4.02b 0.572 ef
60 18.08 jk 5.56a 437a 0.85a
80 15.08 | 4.81b 3.03 ef 0.488 ij
Significance
Grafting (G) - - - -
Salinity (S) - - - -
GxS . . - -

Q5505 (6 )lo sime MBI LSD (5051 o j0 O rhans [0 S piiie lod > (glls olasl giw 2 50

Aoy ) g oo ,00 Jleixl mhaw jo s pxe g o goe BN 5g5

NS

Means within a column followed by the same letters are not significantly different at 0.01 probability level based on LSD test.
ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.
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Table 3. Effect of grafting and salinity levels on Growth parameters in cucumber (cv. Khasib)

Grafting NaCl root fresh shoot fresh Shoot length Leaf area fruit yield
combination concentration weight (g) weight (g) (Cm) (Cm?plant™ (g plant™)
(mM)
Control 41.93a b 123.3 b 304.3 abc 13329 b 2882.7
Ungrafted 40 39.33 cd c117.3 de 260.3 a-d 12963 bc 2643
60 25.67 fy hi 77 h 198.6 ij 8787 e 1968.3
80 13.59 h j57 i 164.3 k 6407 g 802.7
Control 31.26 d-g al34.3 a325.3 abc 13238 a 3422
Cobalt 40 32.8d-g e 100.6 ef 248.6 b-e 12569 b 2784.6
60 31.93d-g g 87 g 225.6 fgh 10512 cd 2479.4
80 28.73 efg hi 76.3 h 193.3 gh 10274 ef 1717.7
Control 32.45d-g b 124.6 ab 320.3 a 14023 a 3607.4
Shintoza 40 32.03 d-g d 108.3 € 279.6 abc 13408 bc 2762
60 29.47 efg gh 81.3 fg 231 fgh 10429 cd 2477
80 26.23 fg hi 75.6 h 200.3 hi 9732 ef 1695.3
Control 43.49b a 136.6 a324 ab 13911 a 3336.7
Routpower 40 39.37 cd d 108 cd 274.3 abc 13030 bc 2765
60 38.93 cd fo4 fg 239.6 efg 11569 d 2449
80 33.93 def i74.6 h 192 j 8821 f 1654.5
Significance
Grafting (G) *x *x *x *%k *%x
Salinity (S) *%k *%k *%k Fk *%k
GXS *% **% **% *% **%

Means within a column followed by the same letters are not significantly different at 0.01 probability level based on LSD test.

ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.
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