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Effects of shades on the photosynthetic characteristics and chlorophyll

fluorescence parameters of Urtica dioica
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Abstract The effects of the full daylight and the different degrees 43% 58% 73% 87% and 97%  of the shades on
the photosynthetic characters and on the chlorophyll fluorescence parameters of Urtica dioica 1. subsp. dioica were
examined in these observation. The results indicated that the light compensation point LCP  light saturation point LSP

and dark respiration rate DP  of the Uritica dioca plant were at a low level the value of which decreased with the
increasing of shade degree. The diurnal variation of net photosynthetic rate Pn  presented only one peak under both full
daylight and all shade conditions the daily maximum and average of net photosynthetic rate decreased significantly with
increasing of shade degree and thereby efficiency of the solar energy utilization increased. The diurnal variations of
transpiration rate and stomata conductance in leaves were similar to that of net photosynthetic rate the values of

transpiration rate and stomata conductance also decreased as increasing of the shade degree. The transpiration rate and
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stomata conductance under full daylight and all shade conditions showed a positive correlation but did not between the

transpiration rate and net photosynthetic rate under full shade condition. The stomata conductance and net photosynthetic

rate also did not show a positive correlation under full daylight and all shade conditions. The content of total chlorophyll

chlorophyll a and chlorophyll b in leaves grown under all shades conditions were significant higher than those under full

daylight and increased with increasing of shade degrees

meanwhile the chlorophyll a/b decreased. Fv/Fm and Fv/Fo

were significantly higher than those under full daylight and increased with increasing of shade degrees under all shade

conditions. Results obtained from above showed that the shade tolerant of the stinging nettle plant was contributed by

decreasing the light saturation point light compensation point dark respiration rate and chlorophyll a/b  through which it

increased the efficiency of the solar energy utilization the content of total chlorophyll chlorophyll a and chlorophyll b and

the value Fv/Fm and Fv/Fo under the shade conditions.
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Table 1 The basic physical and chemical characteristics of soil sample
Soil grain pH Organic matter Total N Total P Total K Efficient N Efficient P Efficient K
g/'kg g/'kg mg/kg g/'kg mg/kg mg/kg mg/kg
Loamy soil 8.05 16 2.73 223.9 15.8 0.62 28.85 130
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Fig. 1  Net photosynthetic rate-light response curves in leaves of Utica

dioica L.
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Table 2 Photosynthetic characteristics and regression equation of net photosynthetic rate and light response of leaves of Utica dioica

% pmot m %5 ! pmot m %5 ! pmot m %5 ! wmok rri_-2 s71 Regression equation R P
Shade degree DR MNPR LCP LSP

0 1.49 £0.02 7.230.24 20 600 Y=1.5855ln X -3.6175 0.943 0.0001
43 0.67 £0.05 5.65+0.51 11 400 Y=1.232In X -2.6157  0.979 0. 0000
58 0.58 +0.01 5.34+0.17 8 400 Y=0.9628ln X -1.0832  0.964 0. 0000
73 0.54 £0.04 5.29£0.62 6 400 Y=1.0115ln X -1.6716  0.974 0. 0000
87 0.54 +£0.01 4.56 +0.33 5 200 Y=0.7356ln X -0.6036  0.837 0.0013
97 0.36 +0.01 3.97+0.15 4 100 Y=0.6404ln X -0.4086  0.860 0.0007
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Table 3 The apparent quantum efficiency and its Regression equation in leaves of Utica dioica L. subsp. dioica

o)
% P p t ant 1 -2 -1 RZ
Shade degree dppdré? ,qun o putio? m X s Regression equation
efficiency Range of PAR
0 0.0586 20 ~ 100 Y=0.0586X -0.985 0.962
43 0.0567 10 ~76 Y=0.0567X-0.112 0.988
58 0.0536 5 ~60 Y=0.0536X +0.175 0.937
73 0.0598 5~75 Y=0.0598X -0.126 0.985
87 0.0589 5 ~60 Y=0.0589X -0.186 0.965
97 0.05%4 5 ~60 Y =0.0594X -0.217 0.968
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Fig. 2 Effects of shades on the diumal variations of net photosynthetic Fig. 3 Effects of shades on average diurnal net photosynthetic rate of

rate in leaves of Utica dioica L. subsp. dioica Utica dioica L. subsp. dioica leaves

2.3
12 00 4
2.78 mmot m~? 57! 43% ~97%
28.8% 49.6% 54.0% 58.6% 62.6% y x
y=3.828 -0.0295x R*=0.905 P <0.05
5
y x y=0.158 -0.001x R*=0.944 P <0.05
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Fig. 5 Effects of shade on diurnal variations of stomatal conductance

Fig. 4 Effects of shades on diurnal variations of transpiration rate in . . o
in leaves of Utica dioica L.

leaves of Utica dioica L.
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Table 3 The correlation among net photosynthetic rate transpiration rate and stomatic conductance in leaves of Utica dioica L. under

shade conditions

%
Shade degree P,tT, P, to G, G, toT,
0 R*=0.879 P =0.0018 R*=0.512 P =0.0628 R*=0.748 P =0.0122
43 R?*=0.557 P =0.0541 R*=0.201 P =0.3137 R*=0.853 P =0.0030
58 R*=0.574 P =0.0907 R*=0.497 P =0.4261 R*=0.857 P=0.0231
73 R*=0.558 P =0.0505 R*=0.186 P =0.2920 R*=0.815 P=0.0167
87 R*=0.391 P =0.0529 R*=0.010 P=0.5117 R*=0.884 P =0.0350
97 R*=0.370 P =0.1890 R*=0.106 P =0.4756 R*=0.867 P =0.0005
2.4
43% a
a b P <0.05
a/b
5 b
b b
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4 Cco,
Table 4 Effects of shades on net photosynthetic rate stomatic conductance

Utica dioica L. leaves

intercellular CO, concentration and stomatal limitation value of

Cco,
% mmot m~? s~! ph L1 mmot m~?s”! %
Shade degree Pn Ci Gs Ls
0 10.794 +£0.255 249.889 +12.911 0.164 £0.019 32.834 +0.033
43 11.457 +0.314 238.614 +14.618 0.155 +0.021 36.031 £0.025
58 8.644 +0.131 217.439 +33.679 0.0918 £0.015 42.495 +0.047
73 9.586 +0.479 202.000 +5.202 0.0948 +0. 009 46.384 +0.016
87 7.343 £0.322 212.783 +16.827 0.081 £0.011 43.843 +0.027
97 4.756 +0.287 274.433 +19.204 0.079 +£0.008 28.015 £0.018
10 The date in table were obtained at 10 00 Am
5
Table 5 Effects of shades on chlorophyll content and proportion in leaves of Utica dioica
% mg/g a mg/g b mg/g a/ b mg/g
Shade degree Total Chl Chl. a Chl. b Chl. a/Chl. b
2.117 £0.004 1.532 £0.004 d 0.586 £0.003 f 2.613 £0.018 a
43 2.229 +£0.018 e 1.576 £0.014 d 0.653 £0.004 e 2.414 £0.010 be
58 2.700 £0.041 d 1.920 £0.050 ¢ 0.780 £0.019d 2.467 £0.110 b
73 3.166 £0.061 c 2.220 £0.061 b 0.946 £0.010 ¢ 2.347 £0.072 bed
87 3.325+£0.036 b 2.230£0.035 b 1.020 £0.008 b 2.259 £0.039 bed
97 3.754 £0.025 a 2.583 +£0.022a 1.171 £0.006a 2.207 £0.019 d
+ P < 0.05 The data in the table are presented as mean +SD the means in
the same column followed by different letters are significantly different P <0.05
2.5
" 08 00 ~18 00 Fv/Fm
Fv/Fo “ " 6 7 12 00
Fv/ Fm Fv/Fo Fv/ Fm Fv/Fo
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Fig.7 Effects of shade on the diurnal variations of Fv/Fo in leaves of

Fig. 6 Effects of shade on the diurnal variations of Fv/Fm in leaves

Utica dioica 1.
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