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Relational analysis of leaf characteristics and photosynthetic capacities of plants
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Abstract Southeast-facing matured leaves of five plants [Viburnum odoratissimum (VO), Ginkgo biloba (GB), Oxalis triangularis
cv Purpurea (OTP), Ficus elastica cv. Decora Burgundyi (FEDB) and Morus alba (MA)] were used to determine the characteristics
and photosynthetic capacities of plant leaves in sunny days. The Li-Cor 6400 Portable Photosynthesis Measuring System, Modulated
Chlorophyll Fluorescence System (IMAGING-PAM M-Series), Dual-PAM-100 Measuring System and conventional methods were
used to analyze the relationships among leaf characteristics and photosynthetic capacities. The results showed significant differences
(P <0.05 or P <0.01) in leaf characteristics and photosynthetic capacities among different plants. Differences in specific leaf dry
weight [35~215 g (DW)-m ] among plants were higher than those in specific leaf fresh weight [0.28~1.04 kg (FW)-m ?]. Leaf
chloroplast pigment contents [chlorophyll a (Chla), chlorophyll b (Chlb), total chlorophyll (Chl) and carotenoid (Xc)] of MA and VO
were the highest, followed by GB and FEDB and those of OTP were the lowest. While anthocyanin (Ant) content of OTP was
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maximum for 0.122 mg-g™'(FW) and 0.488 mg-g™'(DW), those of the others plants were low and similar. While OTP leaf Chla/Chlb
(6.27), MA leaf Chl/Xc (9.97), MA leaf Chl/Ant (43.81) and VO leaf Xc/Ant (7.17) were the highest, OTP leaf Chl/Ant (0.49) and
Xc/Ant (2.46) were the lowest. The orders of stomata conduction, transpiration rate, intercellular CO, concentration and net photo-
synthetic rate (Pn) of the plants were MA > GB > OTP > VO > FEDB. MA and VO leaf practical quantum PSII [Y(II)] was the
highest and that of GB was low. Although MA, OTP and FEDB PSI were high, MA and FEDB PSI photo-protection was weak and
that of OTP strong. Correlation analysis indicated that the effects of Ant and Xc on Pn were insignificant. Also stomata characteris-
tics and chlorophyll content positively regulated Pn. Y(II) mainly depended on chloroplast pigment content (especially Chla) and the
relationship between Y(I) and Chl/Xc was positive. Leaf stomata opening and chlorophyll content negatively regulated PSII and PSI
photo-protection. It, however, positively regulated PSII photo-damage. The effect of Xc was the exact reverse of that of Chl.

Key words Plant leaf, Specific leaf weight, Chloroplast pigment, Anthocyanin, Photosynthetic apparatus, Photosynthetic
capacity
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Fig. 1 Specific leaf weight and leaf water content of different plants leaves
VO: Viburnum odoratissimum; GB: Ginkgo Biloba; OTP: Oxalis triangularis cv. Purpurea; FEDB:
Ficus elastica cv. Decora Burgundyi; MA: Morus alba. (P<0.05) (P<0.01)

Different small and capital letters above the columns indicate significant (P < 0.05) and extremely significant (P < 0.01) differences among different

plants, respectively.
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Chl: chlorophyll; Xc: carotenoid; Ant: anthocyanin.
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Table 1 Correlations of plant leaf property to photosynthetic characteristics (n=25)
Index Pn Y (1) Y(NPQ) Y(NO) Y (1) Y(ND) Y(NA)
Cond 0.944™ 0.369 —0.608" 0.725" 0.354 -0.478" 0.223
CO, Ci 0.787" —0.082 -0.053 0.166 —0.207 -0.144 0.245
Tr 0.968™ 0.235 —0.462" 0.591" 0.214 -0.396 0.230
VpdL —0.984" —0.284 0.462%  —0.548" -0.163 0.502" -0.353
Leaf water content -0.432 -0.206 0.131 —-0.051 0.133 0.373 -0.373
Specific leaf fresh weight —0.849" -0.278 0.376 —0.401 0.144 0.246 -0.298
Specific leaf dry weight -0.560" —0.190 0.411 —0.532" -0.176 -0.106 0.197
Anthocyanin content per fresh weight 0.345 0.167 -0.276 0.325 0.069 0.120 —-0.147
Anthocyanin content per dry weight 0.183 0.322 —0.353 0.322 0.010 0.149 —-0.137
a Chla content per fresh weight 0.543" 0.572"  -0.578" 0.495" 0.269 -0.628" 0.406
a Chla content per dry weight 0.264 0.565"  —0.588" 0.518" 0.440%  —0.396 0.103
b Chlb content per fresh weight 0.526" 0.512" -0.566"" 0.528" 0.265 -0.572" 0.358
b Chlb content per dry weight 0.282 0.502" -0.567" 0.538" 0.499" -0.472" 0.136
Total Chl content per fresh weight 0.549™ 0.561" -0.589" 0.524" 0.278 -0.617" 0.391
Total Chl content per dry weight 0.278 0.554" -0.596"" 0.542" 0.476" —0.430 0.113
Xc content per fresh weight 0.151 0.389 —-0.191 —-0.012 —-0.139 —-0.404 0.431"
Xc content per dry weight —-0.196 0.325 —-0.159 -0.012 0.013 —0.068 0.053
a/b Chla/Chlb —0.085 -0.107 0.100 -0.083 -0.271 0.507" -0.289
/ Chl/Xc 0.668™ 0.377 —0.649™ 0.788" 0.600"  —0.451" 0.055
/ Chl/Ant -0.118 0.161 0.005 —0.147 -0.215 -0.309 0.387
/ Xc/Ant 0.394 0.564" —0.410 0.374 -0.265 -0.736" 0.763"
RO 0.01 0.05 ** and * show correlation significant at the 0.01 and 0.05 levels (2-tailed), respectively.
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