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Photosynthetic energy production by two species of
biomass energy plants under karst environment
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( 1. Key Laboratory of Modern Agricultural Equipment and Technology , Ministry of Education & Jiangsu Province,

Institute of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China; 2. State Key Laboratory of

Environmental Geochemistry , Institute of Geochemistry, Chinese Academ v 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 propetties 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 scil 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)

. BnEE HCO; &8 LEFE ERHEE ANESE
KB R R E _ X
) . P content HCOj content N content K content Organic matter content
Samlping site pH R R R
(mg + kg™ (mmol « kg™) (mg + kg™) (mg + kg™) (%>

Vrfk (Xumed) 8.114+0.05a 0.50£0.02¢ 1.38£0.08a 17,06 1+0.14d 51.57£0.63¢ 8.90+£0.30a

EH (Xichao) 8.06£0.06a 0.91£0.02¢c 1.1240.06b 27.33£0.38b 50.45+0.57¢ 7.92+0.27b
L& (Kongsuo) 8.03+0.12a 1.86£0.05b 1.0340.04b 27.4440.33b 54.3240.16b 3.76£0.07d
B4 (Liwad) 8.0140.07a 3.0840.04a 1.090.06b 37.85+0.55a 72.541+0.59a 6.480.05¢
7231 (Shaba) 7.5410.08b 0.6540.03d 0.79£0.07¢ 22.031+0.60c 45,85+0.19d 7.56+0.34b

E: PHETGEREEHFHRAER - EFEKF P<0.05 F,BLHEETEMME  REXWFE -FIHTERBEEMT. TH.

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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KA B, X RAR Y A 3R 38 ) B B 4R AE (Xing et al.,
2012;Hoglind et al.,2011; 2 ¥ & % ,2011;Sinha et al.,
2011 ; Noronha-Sannervik et al.,2003), [6]—#i X 4 &K

ER JRE A ER) 7K 43 PR 280 R 3 6 T SRROBCARY » 1 BT T MR 7
WESUTRR BRI T AR TR R TS FE B ALK 2 BE B AL
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R2 SARBRRRBAGSHMORXEGERE(Pn) SASE(Gs) KSTHA
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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

REER BAEER SALEE K 4R FE HEREE

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

#Ik (Xumei) 10.2740.05d 0.4140.006b 3.021+0.061d 34,7614.36b
EH (Xichao) 13.49+0.12¢ 0.4040.005¢ 2.21+0.010e 35.6614,00ab
L& (Kongsuo) 18.63+0.30b 0.3840.005d 4.6910.023a 37.231+2.44ab
B4 (Liwai) 21.40+0.14a 0.4410.002a 4,4740.047b 40.44+1.88a
¥l (Shaba) 8.4710.03e 0.321£0.006e 3.4340.094c 32.221+4.38b

RI SOARBEAMEXESY(EXEGERE(Pn) KILSE(Gs) Ko F AME(WUE)) LR KX (SPAD) LL %
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

K& WA HEE SRR K4 F FER HEREE
Sampling site Pn(ymol * m? « s™) Gs(mmol * m? + s')  WUE(umol(CO,) » mol” (H,0)) SPAD (%)
Pk (Xumei) 10.14+0.22d 0.1440.007d 6.2710.113a 41.18+5.62a
E ¥ (Xichao) 12.4040.10¢ 0.22+0.002b 3.2010,007e 41.96+4.05a
FL#& (Kongsuo) 14.95+0.19b 0.260.003a 5.74+0.069b 43.121+6.57a
H4b (Liwai) 16.574+0.03a 0.261£0.004a 3.9440.039d 44,80+ 2,65a
ZM (Shaba) 7.66+0.3% 0.1940.036¢ 4,71£0.574c 36.281+3.45b

BAEERCPOERASHFEARREE EPR
ERIRHAER, R T YAV RIIR R, SRR B
HYIREREL. AR2EN BE L RARHS
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VIRt ERE TGS . BT, LA BB
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Ew, WA E BB, B HCO, 8. W
MAEYAROROLBE . F% R T AL, BRIAK K
Ot E AR KT AR, R A KR T
WAL BV R ER THMA .

2.3 AEAEKHE FREA A R RS BHITN

HRZFMTHHERZCASEREE 2
FUHXR, BRASERABRS (L s%,2012).

Fo RUIIHFOE, RN SMHERRERERRX, R4.R5
BN, Bk BB ILR B S X A K B BRI
HHAFBERHOHRETE,. U Fo BFERTY
X, Fv/Fm % PST EMREAKRK, &
B PST MR FOGRER BBUR, EME £ T XS R
AR AAR /1N 7R 32 99 R0 AR K SR B R T BB AR A
TESEEH B TR, R/ B R E Y B8 6
HHERE., FREX T ROFHHESTE KR,
HCO; &8 & &, 8 & ™ &, WKW 37 &8
Fv/Fm B, B X + A RB S BB H
RLE Fv/Fm i K, ULBABEM I8 S EmMR 8
2% PP AR ) B BR IR AR 4 Ot & T 7 A B B O T 4R
YERl. Fv/Fo R Y&y PST ¥ 7E 76 1, BB A1 Fv/
Fm —@#HX RS [ EEKOLE TR (Hoglind

R4 STBMERREMHERARAESHLER

Table 4 Comparison of cholophyll fluorescence parameters in five sampling points of Jatropha curcas

P PRI PST RE#I GRS 1L % PSTI TR
Sampling site Fo Fv/Fm Fv/Fo
ik (Xumei) 0.10740.023ab 0.725%0.005¢ 2.633%0.071c

E# (Xichao) 0.10440.016b
#.%& (Kongsuo) 0.12130.016ab
B4 (Liwai) 0.131£0.025a

¥ (Shaba)

0.101£0.016b

©0.74910.011b

0.753£0.009b
0.763+£0.006a
0.751£0.008b

2.9751+0.183b
3.05240.135b
3.211£0.104a
3.0211+0.140b
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3l (Shaba)

0.10140.008b

0.725+0.005b

2.630+0.062b
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Table 5 Comparison of cholophyll fluorescence parameters in five sampling points of Vernicia fordii
> = g PS
%#ﬁi . MR PST ] JBE56 4L % Fy/Fm IEAEEE
Sampling site Fo Fv/Fo
R (Xumei) 0.107£0.010ab 0.5931+0.013c 1.45010.072¢
E 8 (Xichao) 0.1213-0.026ab 0.719+0.016b 2.56410.191b
#L%& (Kongsuo) 0.127+0.023a 0.721+0.005b 2.58410.069b
B (Liwai) 0.12440.018a 0.736+0.004a 2.79840.068a

RS it Leaf

Sampling sites

*®6 HERHEAKRAMSHEAH . ZRE J-g)
Table 6 Jatropha curcas and Vernicia fordii’s leaf and stem calorific values (J « g") in the same sampling points
% Stem
BB J.curcas WA V. fordii BRI T .curcas MAE V. fordii

P Ik (Xumei) 14917,00+578.29¢ 15565.33+734.50¢ 12472.001+991.00b 14259.67+615.01a
H 8 (Xichao) 15623.33+117.72¢ 16297.67 1 445.53bc 12500.674162.00b 14618.501+569.22a
FL.& (Kongsuo) 15867.004496.77bc 16464.27 +346.37b 14136.274103.92a 14108.33+657.50a
B4 (Liwai) 16105.33+234.15bc 17512.754+835.13a 14285.001+540.00a 14475.36+718.27a
7541 (Shaba) 15435.75+739.20c 15575.67+£498.00¢ 12720.33+918.72b 15036.50+46.50a
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