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Photosynthetic energy production by two species of
biomass energy plants under karst environment
PANG Jing's WU Yan-You'*" , XING De-Ke'

( 1. Key Laboratory of Modern Agricultural Equipment and Technology s Ministry of Education & Jiangsu Province s
Institute of Agricultural Engineering » Jiangsu University , Zhenjiang 212013, China; 2. State Key Laboratory of
Environmental Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences , Guiyang 550002, China )

Abstract: The experiment was conducted in five sampling sites in Lurong Town ,Zhenfeng County,Guizhou Province.
Four to five years’ old wild Jatropha Curcas L. and Vernicia Fordii H. which grew well in each sampling site were
studied by analyzing photosynthesis characteristics, chlorophyll fluorescence features and gross calorific value, mean-
while, physical and chemical properties of soils were determined. The results showed that the content sequence of soil
available phosphorus was Xumei < Shaba < Xichao << Kongsuo<C Liwai, and that of soil bicarbonate was Xumei >
Xichao™ Liwai>>Kongsuo>>Shaba. With pH>>8§, the higher the soil available phosphorus content or the lower the soil
bicarbonate content was,the higher the photosynthetic capacity of J. curcas and V. fordii were. At same sampling
site.the photosynthetic capacity and stress resistence ability of J. curcas were better than V. fordii. The gross calo-
rific value of both J. curcas and V. fordii increase along with the soil available phosphorus content increased, while
decrease with the soil bicarbonate content increased. Although the stress resistence ability of V. fordii was a little
lower than that of J. curcas .it could accumulate more energy. Therefore, planting and developing J. curcas and V.

fordii could be selected according to the physical and chemical properties of soils.
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Table 1 Chemistry characteristics of soil at five samlping sites (samples n=23)

. " W i HCO, & & LREE A AL
R R 2 80 o ,
. . . P content HCO; content N content K content Organic matter content
Samlping site pH | | |

(mg * kg™) (mmol * kg") (mg * kg") (mg * kg") %
YRR (Xumei) 8.11+0.05a 0.50+0.02e 1.3840.08a 17.06+0.14d 51.57+0.63c 8.90+0.30a
#=4] (Xichao) 8.06+0.06a 0.91+0.02¢ 1.12+0.06b 27.3340.38b 50.4540.57¢ 7.9240.27b
L& (Kongsuo) 8.03£0.12a 1.8640.05b 1.0340.04b 27.44%0.33b 54.3240.16b 3.76£0.07d
WA (Liwai) 8.01+0.07a 3.08+0.04a 1.0940.06b 37.8540.55a 72.54740.59a 6.48+0.05¢
Yl (Shaba) 7.54+0.08b 0.65+0.03d 0.79+0.07c 22.037£0.60c 45.8540.19d 7.56+0.34b

TE e PR bR R 22 S5 18 57 R R R 7E Rl — W3 K F P<<0.05 F 3l LB R 7 2200745 ¢ K S /] — S AT 22 S W VM. R I

Note: The mean= followed by different letters in the same column differ significantly at P<<0.05,according to one-way ANOVA and ¢ test.

The same below.
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Table 2 Comparison of photosynthesis (net photosynthetic rate (Pn),stomatal conductance (Gs) ,water

use efficiency (WUE)) and chlorophyll content (SPAD) in five sampling points of Jatropha curcas

RAE R oL AHER ST K53 I 2R3

Sampling site Pn(pmol « m™ « ) Gs(mmol * m* + s')  WUE(umol(CO,) * mol'(H,0)) SPAD (%)

PR (Xumei) 10.2740.05d 0.412£0.006b 3.0240.061d 34.76+4.36b
=1 (Xichao) 13.49+0.12¢ 0.404+0.005¢ 2.2140.010e 35.661+4.00ab
L& (Kongsuo) 18.63+0.30b 0.3840.005d 4.69+0.023a 37.2342.44ab
H b (Liwai) 21.40+0.14a 0.44+0.002a 4.474+0.047b 40.44+1.88a
3 (Shaba) 8.474+0.03¢ 0.3240.006¢ 3.4340.094c¢ 32.2244.38b

RI SORERBARESH(HAGER(Pn) KALZE(Gs) K FIABE(WUE)) AR M5 E & E(SPAD) L&

Table 3 Comparison of photosynthesis net photosynthetic rate (Pn) ,stomatal conductance (Gs) ,water use

efficiency (WUE)) and chlorophyll content (SPAD) in five sampling points of Vernicia fordii

Fe e A HO A HE R SILF B K43 I = LSy
Sampling site Pn(pmol « m™ « ) Gs(mmol * m* + ')  WUE(umol(CO,) * mol' (H,0)) SPAD (%)
YRR (Xumei) 10.1440.22d 0.14+0.007d 6.274+0.113a 41.18+5.62a

Z 1 (Xichao)
L& (Kongsuo)
H AN (Liwai)
Vo3l (Shaba)

12.404:0.10c

14.95£0.19b
16.57+0.03a
7.6620.39%¢

0.22420.002b
0.26+0.003a
0.26+0.004a
0.1940.036¢

3.204£0.007¢
5.7440.069b
3.9440.039d
4.71£0.574¢

41.96=4.05a
43.124£6.57a
44.80+2.65a
36.2843.45b
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Table 4 Comparison of cholophyll fluorescence parameters in five sampling points of Jatropha curcas

KA R WIR 50 PSTI JE WG REHE 1k 3 PSII w73
Sampling site Fo Fv/Fm Fv/Fo
Yk (Xumei) 0.10740.023ab 0.725+0.005¢ 2.633+0.071c

# 1] (Xichao)
fL& (Kongsuo)
H AN (Liwai)
Y1 (Shaba)

0.1044-0.016b
0.12140.016ab
0.131£0.025a
0.1014-0.016b

0.7494-0.011b
0.7532£0.009b
0.763£0.006a
0.75140.008b

2.97540.183b
3.05240.135b
3.21140.104a
3.02140.140b
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Table 5 Comparison of cholophyll fluorescence parameters in five sampling points of Vernicia fordii

P Wla 7 e ) PST £ #
L o PSIL I AEFE IL % F/Fm )
Sampling site Fo Fv/Fo
PR (Xumei) 0.107£0.010ab 0.593+0.013c¢ 1.4500.072¢
Bl (Xichao) 0.12140.026ab 0.71940.016b 2.564+0.191b

fL& (Kongsuo)
H AN (Liwai)
VP (Shaba)

0.12740.023a
0.124£0.018a
0.101+0.008b

0.7212£0.005b
0.736£0.004a
0.72540.005b

2.584740.069b
2.79840.068a
2.63040.062b

Fo6 HRRHESRRKS®HEM ZERE (-2

Table 6 Jatropha curcas and Vernicia fordii’s leaf and stem calorific values (J ¢ g"') in the same sampling points

RHE 4 "t Leaf

2% Stem

Sampling sites

BRI T .curcas

WK V. fordii

BRI T .curcas A V. fordii

P Ik (Xumei) 14917.004578.29¢
=] (Xichao) 15623.334117.72¢
L& (Kongsuo) 15867.004496.77bc
W AN (Liwai) 16105.334-234.15bc

Vb 31 (Shaba) 15435.754:739.20¢

15565.334734.50¢
16297.674445.53bc
16464.27+346.37b
17512.75+835.13a
15575.674498.00¢

12472.004991.00b
12500.674162.00b
14136.274103.92a
14285.004540.00a
12720.334918.72b

14259.67615.01a
14618.504569.22a
14108.334657.50a
14475.36718.27a
15036.50446.50a
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