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Effects of polyamines on K* Na® and Cl~ contents and distribution in different

organs of cucumber Cucumis sativus L. seedlings under NaCl stress
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Abstract The results showed that K™ content decreased while Na® and Cl~ contents increased in salt-treated cucumber
seedlings so the ratios of K/Na and Cl/Na all decreased. The difference in K* Na™ and Cl~ contents and the K/Na and
Cl/Na ratios was greater for the salt susceptible cv. ‘ Jinchun No. 2" than for the salt tolerant cv. ‘ Changchun Mici’ .
Sodium ion content increased significantly in all of organs. Furthermore Na® accumulated primarily in lower leaves root-
stem transition zone and stem. The chloride ion accumulated mainly in the stem and root-stem transition zone. So cucumber
seedlings may compartmentlize the deleterious ions at the organ level which was one of their major salt-tolerance
mechanisms. The accumulation of Na™ in the leaves and roots relative to the control was greater than that for Cl ™ indicating
that Na™ might be the major toxic ion.

Cucumber seedlings treated with exogenous polyamines combined with salinity showed higher levels of K™ accumulation
and lower levels of Na® and Cl~ accumulation compared with the seedlings treated with salt stress only. Among the three
kinds of polyamines Spd and Spm were more effective in inhibiting the accumulation of Na®™ and reduction of K*

however Put was more effective in reducing Cl = accumulation. Furthermore all of the three kinds of exogenous polyamines
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could increase the ratio of K/Na improve the absorbing selectivity of K™ to Na”. Exogenous polyamines improved the
transporting selectivity of K™ to Na™ from stem to leaves for both cultivars. In addition exogenous polyamines enhanced the
transporting selectivity of K* to Na® from root to stem of * Changchun Mici’ . Exogenous polyamines had no significant
effect on the transporting selectivity of C1~ to Na® from stem to leaves however they improved the transporting selectivity
of C1™ to Na™ from root to stem.

In conclusion exogenous polyamines could alleviate salt damage to some extent and enhance the accumulation of
biomass. Among the three kinds of polyamines Spd was the more effective. Exogenous polyamines could improve tolerance

of cucumber seedlings to salt stress by regulating the uptake and distribution of ions in different organs.

Key Words polyamines salt stress cucumber ion distribution
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Na* and Cl~ contents in different organs of cucumber seedlings under NaCl stress

Effects of exogenous polyamines on K*
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Table 1 Effects of exogenous polyamines on the ratio of K/Na in different organs of cucumber seedlings under NaCl stress
Changchun Mici 2 Jinchun No.2
Treatments R G S LL UL R G S LL UL
CK 32.18 42.82 50.91 85.31 55.85 37.31 37.19 43.03 93.67 57.92
NaCl 1.57 2.45 2.63 2.70 7.06 1.19 1.57 2.23 2.09 4.90
Put 1.77 2.59 2.97 3.65 8.57 1.33 2.30 2.62 3.22 7.33
Spd 2.49 3.30 4.42 5.56 13.29 2.46 2.96 4.40 4.88 11.07
Spm 2.45 3.02 4.07 4.91 11.55 2.08 2.48 3.47 4.18 9.07
NaCl K/Na
K/Na LL>UL>S R G LL UL “ 2
? “ ” Spd > Spm > Put
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Table 2  Effects of exogenous polyamines on the absorbing and transporting selectivity of K* to Na™* in cucumber seedlings under NaCl stress

- Sk na Transporting selectivity from root to shoot

Sk n - From root to stem - From stem to leaves )
Cultivars Treatments Absorbing - - - - - - From Toot
selectivity From root From G From root From stem From stem From stem to shoot
of root to G to stem to stem to LL to UL to leaves
CK 3.14 1.33 1.19 1.55 1.71 1.12 1.28 1.74
NaCl 13.09 1.56 1.07 1.65 1.04 2.72 1.65 2.03
Changchun Put 14.76 1.46 1.14 1.63 1.27 2.97 1.77 2.06
Mici Spd 20.75 1.33 1.34 1.70 1.32 3.15 1.88 2.16
Spm 20.41 1.23 1.35 1.56 1.29 3.03 1.85 1.99
CK 3.64 1.00 1.16 1.13 2.21 1.37 1.63 1.38
2 NaCl 9.92 1.32 1.42 1.77 0.99 2.33 1.54 2.11
Jinchun Put 11.12 1.73 1.14 1.93 1.25 2.85 1.88 2.44
No.2 Spd 20.48 1.20 1.49 1.69 1.18 2.67 1.72 2.08
Spm 17.34 1.19 1.40 1.57 1.28 2.78 1.93 1.98
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Table 3  Effects of exogenous polyamines on the ratio of C1/Na in different organs of cucumber seedlings under NaCl stress

Changchun Mici

2 Jinchun No. 2

Treatments

R G S LL UL R G S LL UL

CK 6.13 2.25 2.72 14.66 8.64 6.75 2.28 2.68 16.57 9.89

NaCl 0.73 1.52 2.17 1.33 1.67 0.64 1.36 1.74 1.38 1.52

Put 0.57 1.18 1.67 0.94 1.62 0.51 1.25 1.63 0.91 1.66

Spd 0.86 1.60 2.94 1.77 2.68 0.71 1.59 2.94 1.90 2.72

Spm 0. 66 1.56 2.34 1.23 2.07 0.72 1.57 2.34 1.32 2.04
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Table 4 Effects of exogenous polyamines on the transporting selectivity of Cl~ to Na™* in cucumber seedlings under NaCl stress
- S¢i na Transporting selectivity from root to shoot
- From root to stem - From stem to leaves
Cultivars Treatments - - - - - - From oot
From root From G From root From stem From stem From stem to shoot
to G to stem to stem to LL to UL to leaves
CK 0.37 1.21 0.43 5.52 3.25 3.86 0.98
NaCl 2.09 1.43 2.82 0.65 0.82 0.71 2.54
Changchun Put 2.09 1.41 2.76 0.60 1.04 0.73 2.50
Mici Spd 1.87 1.83 3.14 0.66 0.99 0.76 2.91
Spm 2.37 1.50 3.27 0.57 0.96 0.70 2.95
CK 0.34 1.18 0.39 6.29 3.76 4.54 0.86
2 NaCl 2.13 1.28 2.61 0.83 0.91 0.86 2.48
Jinchun Put 2.47 1.31 3.10 0.58 1.06 0.77 2.88
No.2 Spd 2.26 1.85 3.83 0.70 1.01 0.81 3.59
Spm 2.17 1.49 3.01 0.61 0.94 0.75 2.79
pH
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H*-ATPase H'-PPiase Na*/H* o Spd H'-
ATPase %
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