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Study on Matter Production and Photosynthetic Characteristics
in Wild Vegetable(Chwinamul)

I . Effects of High and Low Temperature under Water Stress on Photosynthetic Rate
in Wild Vegetable(Chwinamul)
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College of Agriculture and Life Sciences, Kangwon National University, Chunchon, 200-701 Korea

ABSTRACT

The response of water stress under high and low temperatures, was shown differently according to the
longer the suspension period of water supply. Leaf photosynthetic rate(LPS), leaf water potential(WP),
relative leaf water content and relative soil water content were lower. At the higher temperatures, the
percentage of reduction in LPS and WP was greater than at low temperatures. It is suggested that
evaporation rate should be higher in the high temperature than the lower temperature. Also leaf water
potential was lower at high temperature than at low temperature. After the 9th day of treatment, LPS was remarkably
reduced at high temperature, but the reduction of LPS was not significant at low temperature. Solidago
virga-aurea var. asiatic that maintained LPS of 3rd day after treatment was more strong than other varieties
at low temperatures. The wilting and curling of leaves were observed symptoms of stress on the 9th day at
the both temperatures. The leaves of Aster scaber and Ligularia fischeri turned red on the 9th day after
treatment at low temperature.
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Table 1. Change in photosynthetic rates{LPS), stomatal conductance(Gs) and mesophyll conductance(Gm) during
differenct desication with high temperature in three wild vegegables.

LPS Gs Gm
Treatment pmolCO/m¥/s mol/m’s mol/m?s
Ligularia fischeri
control 10.49(100)+1.93 0.88(100)+0.09 0.08(100)+0.02
Ist 10.13(96)+1.52 0.49(56)+0.09 0.08(104)+0.02
3rd 9.01(86)+1.13 0.75(85)%=0.19 0.07(86)+0.01
9th 4.37(42)+0.28 0.38(43)£0.12 0.03(42)+0.0
15th 3.6(34)+0.55 0.22(25)£0.06 0.03(35)£0.0
wither 0.52(5)+0.28 0.032(4)+=0.01 0.004(5)+0.0
Aster scaber
control 10.03(100)+0.36 0.39(100)+0.2 0.09(100)£0.05
Ist 10.95(109)+2.13 0.59(151)x0.06 0.09(103)+0.02
3rd 8.58(85)+0.28 0.74(190)+0.18 0.07(76)+=0.0
9th 4.28(43)+0.33 0.49(126)+0.29 0.03(37)+0.0
15th 27327+ 1.54 0.09(24)+0.05 0.02(28)+0.02
wither 0.49(5)+0.53 0.007(2)+0.01 0.007(8)+0.0
Solidago virga-aurea var. asiatic
control 6.33(100)£0.6 0.27(100)+0.09 0.054(100)£0.0
Ist 9.75(154)+1.27 0.36(133)+0.02 0.09(159)+0.01
3rd 7.63(120)£0.84 0.39(144)+0.14 0.06(117)=0.01
9th 3.45(54)%0.05 0.26(94)+0.0 0.03(50)+0.0
15th 1.71(27)%=0.33 0.1141)£0.08 0.01(25)£0.01
wither 0.64*+0.19 0.02(7)+0.0 0.006(11)x0.0

Temperaure:35/30° C, light conductance:200 £ 50pmol/m?/s, *:resperation
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Table 2. Changes in water potential(MPa), relative leaf water content(%) and relative soil water content(%) at high

temperature treatment under water stress in wild vegetables.

Treatment Ligularia fischeri Aster scaber Solidago virga-aurea
Water potential(MPa)
Control -0.84 -0.78 -0.65
Ist -0.84(100) -0.78(100) -0.65(100)
3rd -1.2(143) -0.95(122) -1.64(252)
9th -1.55(185) -1.23(158) -2.06(317)
15th -2.11(252) -2.62(336) -2.38(366)
wither -2.34(279) -2.97(381) -2.63(405)
Relative leat water content(%)
Control 95.8(100) 98.3(100) 94.4(100)
Ist 92(96) 88.8(90) 90.4(96)
3rd 90.8(95) 85.2(87) 89.0(94)
9th 72.4(76) 72.4(74) 75.7(80)
15th 69.0(72) 68.7(70) 65.9(69)
wither 65.5(68) 65.0(66) 59.3(63)
Relative soil water content(%)
Control 100 100 100
Ist 75.8 77.9 77.0
3rd 66.6 68.2 67.4
9th 51.0 49.9 51.5
15th 45.2 41.7 442
wither 345 336 334

Temperaure:35/30° C, light conduction:200 4 S0pmol/m¥/s
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Fig. 1. The moisture content of soil during water stress

treatment.
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Table 3. Change in leaf photosynthetic rate(LPS), stomatal conductance(Gs) and mesopyll conductance under water stress

at low temperature in three wild vegetables.

LPS Gs Gm
Treatment pmolCO/mY/s mol/m’s mol/m3s
Ligularia fischeri
control 11.08(100)+0.87 0.52(100)+0.30 0.10(100) +0.03

Ist 10.97(99)+ 1.04

0.61(117)+0.33

0.10(100)+0.03

3rd 7.82(71)+0.17 0.25(48)1+0.02 0.07(70)+0.0
5rd 7.89(71)%0.17 0.25(15)+0.02 0.07(40)+0.0
9th 5.31(48)+1.99 0.10(19)+0.02 0.07(70) +0.04
15th 2.48(22)+0.48 0.05(10)+0.03 0.03(30)+0.0
wither 0.5(5)+1.86 0.03(6)£0.02 0.01(10)+0.02
Aster scaber
control 10.42(100) £ 0.58 0.43(100)+0.35 0.10(100)+0.03
Ist 9.83(94)+1.48 0.30(70) = 0.13 0.10(100)+0.03
3rd 7.38(71H) £ 1.66 0.31(72)+0.0 0.06(60)+0.02
5th 8.04(77)+0.87 0.39(91)+0.24 0.07(70)+0.01
9th 5.89(57)%+1.38 0.09(20)+0.03 0.08(80)+0.03
15th 33132)+1.54 0.11(26)+0.06 0.03(30)%0.01
wither 0.13(1)+1.96 0.03(7)+0.02 0.00(0)+0.01
Solidago virga-aurea var. asiatic
control 7.90(100)+0.21 0.15(100)+0.00 0.08(100)+0.01
Ist 6.68(85)+0.81 0.11(73)£0.05 0.09(112)+0.02
3rd 0.03(38)+0.36 0.07(47)£0.0 0.03(38)4:0.01
5th 4.55(58)£0.80 0.17(113)+0.04 0.04(50)+0.01
9th 4.46(57)+0.30 0.08(53)+0.00 0.05(63)+0.00
15th 3.10(39)%£0.90 0.06(40)+0.02 0.04(50)+0.02
wither - - -

Temperaure:35/30° C, light conduction:200 + 50umol/m¥s
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Table 4. Changes in water potential(MPa), relative leaf water content(%) and relative soil water content(%) at low
temperature treatment under water stress in three wild vegetables.

Treatment Ligularia fischeri Aster scaber Solidago virga-aurea

Water potential(MPa)

Control -0.48(100) -0.65(100) -0.62(100)
Ist -0.71(148) -0.93(143) -0.91(147)
3rd -0.99(206) -1.30(200) -1.29(208)
9th -1.67(348) -1.64(252) -1.83(295)
14th -2.24(467) -2.03(312) -2.33(376)
wither -2.88(600) -2.56(394) -
Relative leaf water content{%)
Control 90.0(100) 84.0(100) 89.3(100)
Ist 91.0(101) 93.6(111) 95.4(107)
3rd 86.1(96) 91.1(108) 92.5(104)
9th 83.6(92) 76.3(91) 80.8(91)
14th 67.3(75) 74.6(89) 74.3(83)
wither 58.6(65) 47.4(56) -
Relative soil water content(%)

Control 100 100 100
Ist 91.5 94.3 92.2
3rd 85.5 86.4 84.8
9th 68.6 73.1 78.1
14th 52.1 54.8 63.8
wither 357 31.3 -
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Table 5. Effects of high- and low-temperature in chloropyll
content of Aster scaber, Ligularia fischer and solidago virga-
aurea var. asiatic grown under stress.

Treatment Species Chla chlb chl(a+b)
control  Ligularia fischeri 6.47 236 882
Aster scaber 7.81 2.07 9.88
Solidago virga-aurea  9.16 374 12.89
high-tem. Ligularia fischeri 2,11 070 282
Aster scaber 201 082 283
Solidago virga-aurea  1.79 095 273
low-tem. Ligularia fischeri 081 023 103
Aster scaber 1.12 055 1.67
Solidago virga-aurea 131 0.81 212
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