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Effects of salinity on the germination and seedling

growth of cucumber( Cucumis sativus L.)

Chia-Chyi Wu
Department of Horticulture, National llan Institute of Technology

Abstract

To study the effects of salt on the seed germination and seedling growth of
cucumber. For seed germination test, three cultivars ‘Preety Swallow’, ’Joy’ and
‘Fountain’ were tested with six salt concentrations. The results showed significant
differences in germination percentage, speed of germination and germination days of
three cultivars by 6-8g /L high salt concentrations. Salt tolerance among cucumber
cultivars is different. In salinity stress, ‘Fountain’ is more sensitive than the other
cultivars. Salt concentration higher than 4g/L, it begain to inhibit germination, radicle
and hypocotyl elongation, and growth of seedling. It seemed that salt concentration of
4g/L was a threshold value for salt tolerance in cucumber. Contents of chlorophyll,
protein, soluble carbohydrate and proline of leaves of cucumber ’Fountain’ were
analyzed. The results showed that the protein, soluble carbohydrate and proline content
were increased with the salt content. However, the higher salt concentration can
decrease chlorophyll content. The metabolic changes are believed to promote salt
tolerance in plants by maintaining turgor through osmotic regulation.
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1
Teble1l Effect of NaCl concentrations on the germination percentage, germination rete, germination

days of different cucumber cultivars
(%) (%)
(@NaCL)  germingtion percentage germinaion rate germination days
0 9%a 97ab 100a 38a 3Ba 37a 266c 26/ 247c
1 a 100a %Ba I 3I7ab 36a 280c 271b 277hc
2 a Pb WPa 3Bab 37 36 274c 268 28lhc
4 95ab Pab 9P¥a 36b 37b 36a 275¢c 268 278hc
6 91ab %b 9Ba 33k 35b 33b 305b 28 304b
8 87b 87b 72b  30d 32c 32c 338 312a 340a
dgnificance *% *% *%
sgnificance *% ns *
5%
Meansfollowed by different letterswithin columns are Sgnificantly different at 5% leve by Duncan's
Multiple Range Ted.

X 1% 5%



2 (mm)
Teable 2 Effect of NaCl concentrations on the radicle and hypocotyl length(mm) of different cucumber

cultivars
(mm) (mm)
(gNaCl/L) radidelength hypocotyl length
0 28.02ab 24.50a 27.58a 2.36C 2.76ab 2.722b
1 34.76a 23.21a 21.8% 3.34a 3.00a 2%
2 24.84b 21.14a 12.83c 3.32a 2.85a 2.72ab
4 13.07c 14.250 12.55cd 2.62ab 2.86a 3.00a
6 8.09cd 859¢c 8.60d 2.38bc 2.59%b 243b
8 3.84d 5.44c 4.30e 1.68d 2.32b 1.94bc
5%

Meansfollowed by different letterswithin columns are Sgnificantly different at 5% leve by Duncan's
Multiple Range Tedt.

3
Teble 3 Effect of NaCl concentrations on the growth of seedling of Cucumis sativus cv. ‘ Fountain’

(gNaCl/L) shoot fresh root fresh shoot length  root length leef area

weight(g) weight(g) (cm) (cm) (e’ fplant)
0 529b 313a 1747a 17.04a 134.62a
2 640a 267a 17.66a 17.08a 142.03a
4 6.69a 267a 1823a 14.32b 146.74a
6 573b 183b 13.84b 14.09b 11749b
8 559b 150b 1351b 14.04b 116.39b
5%

Meansfollowed by different letterswithin columns are sgnificantly different a 5% leve by Duncan’s
Multiple Range Tedt.
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4

Table 4 Effect of NaCl concentrations on chlorophyll , protein, soluble carbohydrate, proline contents
inleaves of Cucumis sativus cv.” Fountain’ seedling

(gNaCl/L) chlorophyli(mg/g)  protein(mg/q) ludle proline(umol/g)
carbohydrate (ppm)
0 195a 4.80b 4374¢c 037c
2 177a 495b 47.03bc 049bc
4 16lab 527b 53.68 &b 057b
6 132b 70la 55.78a 058b
8 1.30b 708a 57.93a 089a
5%

Meansfollowed by different letterswithin columns are Sgnificantly different a 5% leve by Duncan’s

Multiple Range Tedt.
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