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Effects of drought stress on photosynthesis and chlorophyll fluorescence
parameters of six kinds of lianas
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Abstract: The effects of drought stress on photosynthesis and chlorophyll fluorescence parameters of six kinds of lianas
(including Trachelospermum jasminoides, Mucuna sempervirens, Euonymus fortunei, Hedera nepalensis, Lonicera
japonica, Parthenocissus laetevirens) were studied to compare their drought tolerance and to screen out drought-resistant
plant by using their one-year-old cuttage seedlings. The results showed that the relative chlorophyll content, net
photosynthetic rates (P,), stomatal conductances (G;), transpiration rates (T,), light saturation point (LSP), light
compensation point (LCP), maximal photochemical efficiency (F,/F,,) electron transfer rates (ETR) and photochemical
quenching coefficient (g,) were all decreased, while, water use efficiency (WUE) and initial fluorescence (F,) were
increased. The net photosynthetic rate of lonicera japonica was higher than that of the other five kinds of lianas, while,
Hedera nepalensis was lower than the other five kinds of lianas in light drought stress (soil moisture was 75%—70% of
maximum field moisture capacity). In severe drought stress (soil moisture was 35%-30% of maximum field moisture
capacity), the water use efficiency of Trachelospermum jasminoides was the highest, with a value of 7.96 pmol/(m?s),
and that of Parthenocissus laetevirens was the lowest, with the value of 3.82 pmol/(m*s). From the comprehensive
analysis of these photosynthetic characteristics and chlorophyll fluorescence parameters, it was concluded that the
drought-resistant ability of six kinds of lianas decreased as follow in turn: Trachelospermum jasminoides, Mucuna
sempervirens, Euonymus fortunei, Hedera nepalensis, Lonicera japonica, Parthenocissus laetevirens.
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Fig.1 Relative chlorophyll contentof six kinds of lianas in drought stress
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Fig.2 Net photosynthetic rates of six kinds of lianas in drought stress
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Fig.3 Stomatal conductances of six kinds of lianas in drought stress
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Fig.4 Transpiration rates of six kinds of lianas in drought stress
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Fig.5 Intercellular CO, concentration of six kinds of lianas in drought stress
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Fig.6 Water use efficiency of six kinds of lianas in drought stress
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2 2 [13]
pmol/(m*s) LSP 497 pmol/(m”-s) AQY
(LCP) AQY
LCP 15.20
18.09 pmol/(m*s) LCP 6 (Ra)
6.36 pmol/(m*s) (AQY) P max
*1 TEET 6 MEAEYEELIMFIESH
Table 1 Effects of drought stress on photosynthetic-light response characteristics parameters of six kinds of lianas
/ / / /
(pmol-(m™s) ") (umol-(m™s) ") (pmol-(m™s) ™) (umol-(m™s) ")
CK 12.83 1973 9.05 0.060 0.53
LS 11.09 1743 9.21 0.059 0.50
MS 8.45 1204 7.01 0.047 0.36
SS 4.61 567 7.25 0.045 0.29
CK 16.88 1777 19.11 0.058 1.40
LS 15.34 1508 18.93 0.049 1.34
MS 11.76 1284 12.34 0.047 0.92
SS 5.83 685 10.43 0.038 0.58
CK 12.10 1736 8.13 0.098 0.73
LS 10.18 1439 8.45 0.083 0.62
MS 9.63 1295 4.93 0.056 0.32
SS 4.93 645 3.93 0.046 0.17
CK 14.31 1535 25.34 0.030 0.73
LS 13.99 1430 24.93 0.042 0.65
MS 10.73 1173 15.37 0.033 0.37
SS 5.82 703 6.71 0.032 0.21
CK 10.05 1853 11.55 0.094 0.98
LS 9.08 1648 10.64 0.085 0.87
MS 6.63 946 432 0.063 0.29
SS 432 502 3.87 0.050 0.17
CK 5.56 1509 13.30 0.067 0.38
LS 5.01 1392 12.64 0.062 0.31
MS 4.12 987 7.54 0.036 0.35
SS 3.22 497 5.34 0.032 0.34
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SS
Fo (Fn) (CK) 6 @)
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(F/Fm) 0.80
ETR 27.069
SS Fu/Fu /o
S52% 41.84% 23.47% 25.66% 40.419
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Table 2 Effects of drought stress on chlorophyll fluorescence parameters of six kinds of lianas
(Fo) (Fm)

CK 170.77 908.27 0.81 0.30 132.22 0.60

LS 172.47 907.56 0.80 0.27 130.43 0.58
MS 183.32 897.54 0.79 0.24 110.03 0.56

SS 187.49 860.85 0.75 0.22 96.43 0.50
CK 103.71 683.44 0.82 0.28 123.87 0.62

LS 108.75 685.45 0.81 0.27 120.09 0.61
MS 128.32 678.54 0.78 0.25 109.64 0.57

SS 152.64 657.98 0.74 0.24 74.91 0.54
CK 189.75 1087.63 0.81 0.14 79.50 0.38

LS 190.23 1021.21 0.81 0.13 70.49 0.35
MS 198.75 997.45 0.77 0.12 50.43 0.31

SS 226.41 987.99 0.73 0.11 46.23 0.24
CK 192.17 1092.22 0.82 0.27 116.86 0.56

LS 197.43 104345 0.81 0.25 114.32 0.53
MS 200.09 1021.23 0.79 0.20 95.93 0.49

SS 206.94 982.77 0.77 0.17 89.43 0.45
CK 196.83 994.60 0.80 0.18 80.49 0.44

LS 198.75 970.23 0.79 0.16 68.94 0.42
MS 201.75 932.43 0.77 0.10 66.74 0.39

SS 215.11 886.10 0.76 0.05 59.83 0.35
CK 186.74 1125.57 0.80 0.15 67.40 0.41

LS 188.94 103245 0.78 0.12 65.48 0.39
MS 200.43 995.65 0.76 0.09 49.87 0.24

SS 234.09 987.97 0.74 0.07 40.16 0.19
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