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Monthly changes in the caloric values of the leaves of four shrubby

and four tree-dwelling palmae species
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Abstract: Monthly changes in the ash contents and caloric values of the leaves of 8 Palmae species (four

shrubby species: Arenga engleris Chamaedorea elegans, Rhapis excelsa and Phoenix roebelenii ; four tree-
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dwelling species: Archontophoenix alexandrae, Caryota urens, Ravenea rivularis and Roystonea regia)were
discussed in this paper, and the results showed as follows: (1) The ash contents of the 8 Palmae species
were different and varied with season; the annual average ash contents of the four tree-dwelling species
were 13.64% =+ 2.94% for Archontophoeniz alexandrae, 9.74% + 1.90% for Caryota urens, 9.12% =+
1. 18% for Ravenea rivularis, and 8. 69% +3.55% for Roystonea regia; those of the four shrubby species
were 8. 73% +2.52% for Rhapis excelsa, 8. 67% +1.19% for Chamaedorea elegans, 8.63% +1.20% for
Arenga engleri, and 7. 60% £0. 98% for Phoenix roebelenii » respectively; the average ash contents of the
four tree-dwelling species (except for Roystonea regia) were higher than those of the four shrubby species;
(2) The 8 species had three types of monthly gross caloric value change trends: Archontophoenix
alexandrae, Caryota urens and Chamaedorea elegans had similar monthly change trend, while Phoenix
roebelenii and Rhapis excelsa had the opposite trends of monthly changes; the other three species (Ravenea
rivularis, Arenga engleri and Roystonea regia) each had its own changing trend. The shrubby species had
higher gross caloric value than the tree-dwelling species except for Arenga engleri, of the shrubby species,
Phoenix roebelenii (monaxial stem) had the highest gross caloric value (than Arenga engleri, Chamaedorea
elegans and Rhapis excelsa (clumpy stem)); Seasonal changes in gross caloric values varied with various
species; (3) Gross caloric values were correlated remarkably with ash contents for Archontophoenix
alexandrae, Chamaedorea elegans and Roystonea regia (P<Z0.01), they were correlated for Rhapis excelsa
(P <<0.05), too, whereas there was no significant correlation between gross caloric values and ash
contents for other species; (4) the average ash free caloric values of the shrubby species were 22. 6540. 59
kJ/g for Phoenix roebelenii, 22.19=+0.48 k]/g for Chamaedorea elegans, 21.94+0.76 kJ/g for Rhapis
excelsa and 21.35=+0.75k]/g for Arenga engleri, respectively; those of the tree-dwelling species were
21.76 4 0. 55k] /g for Ravenea rivularis, 21.20 &+ 0.72k]/g for Caryota urens, 21.12 + 0.52k]/g for
Archontophoenix alexandrae and 20. 98+ 0. 55 k]J/g for Roystonea regia respectively; the shrubby species
had higher ash free caloric value than the tree-dwelling species except for Arenga engleri. The seasonal
changes in ash free caloric values were different from those in gross caloric values due to various ash
contents in the leaves of the 8 Palmae species.
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Table 1
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Average gross caloric values in leaves of various vegetation types

Vegetation type

Sampling site

Num. of species

Average gross caloric values .
; Cited from
in leaves (k] /g)

Tropical moist forest
Tropical grassland
Mangroves

Monsoon evergreen
broadleaved forest

Coniferous broadleaved
mixed forest

South subtropical rain forest
Bamboo

Palmae species

Panama
Minnesota, USA

Dongzhai Harbor, Hainan

Dinghushan, Guangdong

Dinghushan, Guangdong

Hexi, Nanjing County, Fujian
Huaan County, Fujian

Xiamen, Fujian

1 15. 61 [7]
0.

Compound 20. 28 (7]
7 19.51 [4]
8 20. 63 [5]
3 21.34 [5]
5 20. 97 x
416 17. 67 [12]
8 19. 63

This paper
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Table 2 Relationship between gross caloric values and ash contents of 8 Palmae species

Species . Relation Sample number
Regress equation .

coefficient () (n)
Archontophoenix alexandrae y=—0.2406x+21.52 0.850" " 12
Arenga engleri y=—0.3279x+22. 344 0.508 12
Caryota urens y=—0.2247x+21. 327 0.546 12
Chamaedorea elegans y=—0.386x+23.616 0.767*" 12
Phoenix roebelenii y=—0.0704x+21. 46 0.131 12
Rhapis excelsa y=—0.2039x+21. 804 0.594* 12
Ravenea rivularis y=—0.0238x+19.992 0. 06 12
Roystonea regia y=—0.1707x+20. 637 0.773** 12
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Fig. 4 Monthly changes in the ash free caloric values of the leaves of 8 Palmae species
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