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Effect of PEG-induced water stress on morphologic characters
and membrane permeability of potato

QIN Yu-zhi®, CHEN Jue 2, LIU Ming-yue?, XIONG Xing-yao®, HE Chang-zheng?, ZHOU Xuan®, XING Zhen

(Hunan Agricultural University a. College of Horticulture and Landscape; b. College of Orient Science Technology,
Changsha 410128, China)

Abstract: The effects of water stress induced by polyethylene glycol 6000(PEG 6000) on morphological characters and
membrane permeability of seedlings were studied using 8 varieties of potatoes. Each of the potato varieties was treated
with 0(CK), 5%, 10%, 15%, 20%, 25% and 30% PEG respectively. The results showed that leaf size and number
decreased with increasing concentration of PEG. Leaf numbers of all the materials but Xiang Potato 1 were significantly
lower than CK when treated with 10% PEG. The elongation of stems was more sensitive to drought stress, which were
significantly inhibited by 5% PEG treatment compared to CK and internodes number was susceptible to 10% PEG
treatment. The root growth was more sensitive to drought stress compared to the number of root. The root of Xiang
Potato 1 could not grow under 15% PEG stress and Zhongshu3 Dongnong303, Favorita, Jinshanshu were restricted by
25% PEG treatment. Interestingly, the roots of Atlantic potato, Zhongshu5 and S.chacoense—1 could develop even under
30% PEG stress. Membrane permeability of seedlings increased with increasing concentration of PEG. The level of
drought resistance varied among varieties of potatoes. The results revealed that the effect of PEG-induced water stress on
seedling morphology was in accordance with the effect on membrane permeability.
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Table1 Morphologic index of potato under PEG treatments
PEG /cm / / fcm /

3 0% (30.93£5.40)a (5.43+0.53)a (4.65+0.62)a (51.1749.36)a (6.28+1.50)a
5% (11.57+1.80)b (4.64+0.50)a (4.09+0.50)a (34.51+10.49)b (4.65%1.38)b
10% (11.08+0.62)b (2.59+0.62)b (2.85£0.54)b (32.14+10.73)b (4.36x0.82)b
15% (8.06+2.84)c (2.73+0.58)b (2.73£1.00)b (30.09+4.77)b (3.89+1.03)c
20% (5.18+1.02)d (2.18+0.00)b (2.06+0.00)c (14.21+4.66)c (2.57+1.42)d
25% (3.11+0.66)e (1.81£0.53)b (1.29£0.53)d (11.10£3.21)c (2.84+1.83)d
30% (4.93+1.52)d (1.54+0.63)b (1.63+0.58)d (9.92+8.93)d (1.91+1.50)e
0% (40.88+1.91)a (5.43+0.53)a (5.69+0.62)a (92.03+12.59)a (5.73%¥1.71)a
5% (21.92+3.54)b (4.64+0.50)a (4.36+0.00)a (62.06+6.43)b (4.91+1.83)a
10% (13.54£3.53)c (2.59£0.62)b (3.37£1.36)b (61.88+9.16)b (4.41+1.62)a
15% (12.30£1.77)c (2.4520.50)b (2.4520.50)c (58.24+10.55)b (3.27£0.82)b
20% (9.95+3.18)c (2.23+£0.58)b (2.43£0.58)c (53.87£11.93)b (2.57£0.63)b
25% (10.26+2.65)c (2.06+0.00)bc (2.32+0.55)c (51.12+16.18)b (2.58+0.62)b
30% (11.81+2.74)c (1.29+0.53)c (1.55+0.62)d (36.73+4.43)c (3.55+0.50)b
5 0% (32.48+4.71)a (5.17£0.00)a (4.39£0.53)a (61.81+11.26)a (6.00+£1.92)a
5% (27.42+£2.32)b (4.36+0.00)ab (3.82+0.58)a (58.00+4.04)a (5.97+1.36)a
10% (14.37+4.06)c (3.89+0.54)b (2.85£0.54)b (54.46+9.24)b (5.67+2.10)a
15% (11.88+1.42)c (3.55+0.50)b (3.00£0.50)b (38.60+10.10)c (3.82+0.58)b
20% (10.42+1.66)c (3.61+0.63)b (2.83£0.55)b (23.23+£9.56)d (3.62+1.07)b
25% (6.91+1.74)de (1.55+0.62)c (2.07+0.87)c (21.25+3.50)d (3.10+0.87)b
30% (3.33£0.81)e (1.36+0.50)c (1.09£0.00)d (11.18+3.49)e (3.27£0.82)b
303 0% (31.78+2.87)a (5.43+0.53)a (4.91+0.53)a (60.61+11.33)a (4.39£0.53)a
5% (24.86+4.02)b (4.64+0.50)b (4.64+0.50)a (57.78+8.84)a (4.09+0.96)a
10% (12.31+2.56)c (3.37+0.54)b (2.59+0.62)b (42.65%16.97)b (4.41+1.62)a
15% (11.00+1.81)c (3.55+0.50)b (2.73£0.58)b (40.09+5.41)b (4.91+0.58)a
20% (8.92+£1.77)d (3.09+1.55)c (2.83+1.05)b (36.9146.10)c (2.32+0.55)b
25% (8.28+1.69)d (3.10£0.87)c (1.03+0.00)c (19.31+4.32)d (1.81+0.53)c
30% (5.32£0.82)e (3.00+£0.96)c (1.09+0.00)c (4.75+0.83)e (1.91+0.50)c
1 0% (48.07+17.32)a (5.17+0.87)a (4.91+0.53)a (69.10+19.52)a (3.88+0.53)a
5% (19.64+5.37)b (3.82+1.00)b (3.82+1.00)b (50.14+14.66)a (3.00+0.96)a

10% (13.75£6.84)c (3.860.55)b (3.35£0.55)b (34.43£18.51)b (2.85£0.54) b
15% (12.70+3.05)c (3.63%0.62)b (2.59£0.62)b (7.04+5.21)c (2.18+0.00)b
20% (11.89+3.53)c (3.00+0.96)c (2.70£0.06)b (6.78+7.13)c (2.32£1.05)b
25% (9.73+1.99)d (2.58+1.86)c (2.58+1.38)b (2.21+1.46)d (1.29+1.35)c
30% (9.53+3.17)d (1.91+0.50)d (2.18+0.82)c (1.88+2.83)d (1.09+0.00)c
0% (32.73£3.94)a (5.43+£0.53)a (5.17%0.87)a (88.37£13.74)a (5.17£1.96)a
5% (27.73+£4.64)b (6.00+£0.58)a (6.55+1.42)a (80.44+12.58)a (4.91+1.29)a
10% (6.60+3.10)c (2.85£1.03)b (1.81£1.03)b (51.48+17.60)b (3.37£1.62)b
15% (5.32+2.28)c (2.45%0.50)b (1.36+0.50)b (39.94+19.14)c (2.73+£1.00)b
20% (4.10+0.79)c (1.09+0.00)c (1.09+0.00)b (28.74+9.76)c (2.57£1.10)b
25% (2.98+1.51)d (1.03+0.00)c (1.03+0.00)b (8.20%2.71)e (1.63+1.00)c
30% (2.8+0.58)d (1.03£0.00)c (1.03+0.00)b (19.84+1.48)d (1.55+0.62)c
0% (27.02+£9.79)a (5.43+1.03)a (4.14+1.24)a (46.01+15.17)a (4.14+1.52)a
5% (20.64+3.13)b (5.18+0.96)a (3.82+0.58)a (48.07+11.25)a (4.64+1.26)a
10% (10.94+3.09)c (3.89+0.54)b (1.81£0.54)b (32.25+6.80)b (3.63+0.62)a
15% (7.91+2.22)d (3.00£0.96)b (2.18+0.00)b (24.41£6.39)b (3.27£0.00)b
20% (6.75+1.86)d (1.57+0.63)c (1.28+0.55)c (30.50+6.33)b (2.83%0.55)b
25% (2.53+0.90)e (1.03£0.00)c (1.29£0.53)c (2.73£3.02)c (1.29+£0.53)c
30% (2.17£0.36)e (1.09+0.00)c (1.09+0.00)c (2.36+1.33)c (0.81+0.50)c
S.chacoense—1 0% (34.88+9.87)a (4.14+0.00)a (5.69+0.62)a (62.40+9.91)a (5.69+1.07)a
5% (21.09£5.19)b (4.09+0.50)a (4.36+0.82)a (46.43+6.84)b (5.19+1.53)a
10% (16.26£2.77)c (3.89£0.54)a (3.892£0.54)b (46.10£7.05)b (4.36+0.00)a
15% (12.88+2.45)c (3.27£0.82)b (2.73%0.58)c (39.83£10.62)c (4.09£1.72)b
20% (10.55+2.23)d (3.35%1.38)b (2.83+0.55)c (24.45+6.11)d (4.12+0.00)b
25% (9.62+6.00)d (3.10£0.87)b (1.81+1.03)d (32.44+9.34)d (3.88+1.35)b
30% (8.37+2.94)d (3.00+0.50)b (1.91+0.96)d (9.28+9.31)e (2.45+1.26)c
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Fig.1 Morphologic characters of potato under PEG treatments
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Permeability of plasma in plant of potato under PEG treatments
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