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Comparison of Caloric Value, C/N Ratio and Ash Content in the
Leaves of Seedlings of Nine Species under Air Pollution Stress

KUANG Yuan-wen, WEN Da-zhi, ZHOU Guo-yi*, ZHANG De-qiang, CAO Yu-song
(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Seedlings of nine tree species grown in pots were exposed to contamination environment of sulphur and
fluoride at Nanzhuang town, a ceramic industry area in Fushan city, Guangdong, and another part of the same plants
were potted at South China Botanical Garden as control. The dry matter of seedling leaves was used to measure the
gross caloric value by oxygen-bomb calorimeter. The ash content, ash-free caloric value and the ratio of N and C
were also determined. The results showed that the caloric values in flex rotunda, Machilus chinensis and Lysidice
rhodostegia were relatively high (above 19.00 kJ g”), and the values in Koelreuteria bipinnata, Ficus annulata,
Michelia chapensis, Ficus microcarpa and Camellia semiserrata were lower (between 18.00-19.00 kJ g*) than the
above three species, but higher than the value of Spathodea campanulata, which is lower than 18.00 kJ g'. The air
pollution stress caused the increase of gross caloric values in Koelreuteria bipinnata, Machilus chinensis and llex
rotunda, but decrease of those in Lysidice rhodostegia, Michelia chinensis, Ficus microcarpa, Spathodea campanulat
and Camellia semiserrata. However, the caloric values of Ficus annulata had only little change between polluted
and less polluted environments. The analysis of Pearson correlation coefficients showed that the ash-free caloric
value in leaves of the seedlings of 9 species did not significantly correlate with the C/N ratio and the ash content
for corresponding species. However, the fluctuations of leaf caloric values in the same species under different
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environments were related to the pollution tolerance of the species, suggesting that the caloric value in leaves can

be considered as an index of species sensitivity to air pollution.
Key words: Air pollution; Woody species; Gross caloric value; Ash-free caloric value; C/N ratio
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Fig. 2 Leaf gross caloric values (A) and ash-free caloric values (B) in
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the leaves of the seedlings of 9 species grown in
Botanical Garden (o0 ) and Nanzhuang (m )
1. BPIH-ZEH Koelreuteria bipinnata; 2. HiH8 Machilus chinensis;
3 88 Ficus annulata, 4 {XHE Lysidice rhodostegia; 5.55 B &5 Michelia
chapensis; 6./NH ¥ Ficus microcarpa; 7K 36K Spathodea campanulata;
8 Bk & Ilex rotunda; 9. 20113 Camellia semiserrata. B 3 [A. The
same as Fig. 3.
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Table 1 Ash-free caloric values (AFCV), C/N ratio and ash contents in seedling leaves of nine species

. YA Botanical Garden T, Nanzhuang
Species R AE CN I Wor%)  EXRGHEE ONW KG%)
AFCVJ g')  C/N ratio Ash AFCV(kI g’)  C/N ratio Ash
P Koelreuteria bipinnata 18.60 21.0 32 21.38 15.7 5.8
Y8 MiMachilus chinensis 20.37 29.2 32 20.94 20.5 4.3
HH#E Ficus annulata 19.47 29.9 49 19.40 29.7 49
Ak Lysidice rhodostegia 20.61 24.7 36 19.50 19.8 48
5% B &% Michelia chapensis 19.43 29.6 4.3 19.39 19.9 5.6
I B Ficus microcarpa 19.71 23.7 4.7 17.81 23.0 10.6
KIRSpathodea campanulata 18.72 21.6 42 18.78 16.3 6.8
& Fllex rotunda 19.48 30.3 24 20.72 26.1 5.1
LRI Camellia semiserrata 19.46 33.6 39 18.79 28.8 42
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