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Characteristics of matter and energy of some Casuarinaceae species in Dongshan
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Abstract : Characteristics of matter and energy in branchlets of seven Casuarinaceae species (Casuarina equisetifolia, C. gluca .,
C. cunninghamaina, C. obesa, C. collina, C. cristata and Allocasuarina littoralis) and Casuarina equisetifolia at different sites
far from seashore in Dongshan County, Fujian Province were discussed in this paper. There were differences in the ash
contents, gross caloric values and ash free caloric values among the seven Casuarinaceae species, with the range of ash contents
(3.06%~5.98%), gross caloric values (19.46+0.07~20.8240.15 kJ/g) and ash free caloric values (20.59+0.05~21. 48
+0.15 kJ/g) . respectively. Of seven species, C. collina had the lowest ash content and the highest gross caloric value and ash
free caloric value, indicating that it was satisfactory for ideal fuel wood species. The phenomenon of relatively high caloric
values in branchlets of Casuarinaceae species (especially Casuarina collina) resulted from their adaptations to poor soils
accompanying with the accumulations of high-energy compounds in branchlets. These reflected that Casuarinaceae species had

strong abilities to adapt to environment on their own initiative. There were significantly negative correlations between gross
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caloric value and ash content (P<C0.05), positive correlations between gross caloric value and raw fat (P<C0.01), and not
significant correlations between gross caloric value and crude protein, gross caloric value and soluble sugars. There were
differences in matter and energy of the branchlets of Casuarina equisetifolia at different sites according to the distance from the
coast, ash contents varied from 3.58% to 8.75% ., with the average of 6.03%; gross caloric values varied from 20.33 =+
0. 00k]J/g to 21. 6340. 06k]/g, with the average of 20. 95+0.50k]/g; ash free caloric values varied from 21. 67+ 0. 00k]/g to
22.86+0.06k]/g, with the average of 22. 294-0. 43 kJ/g. Low gross caloric values and ash {ree caloric values appeared in front
and middle zones of the forest, low caloric values in front zone resulted from the long-term strong wind stress and energy
consumed process. From middle zone to back fringe of the forest, without strong wind stress, plant growth and accordingly
caloric values were mainly affected by soil conditions . High caloric values occurred in the back of the forest with relatively good
soil conditions and strong plant photosynthesis. There were remarkably significant correlations between gross caloric value and
raw fat in branchlets of Casuarina equisetifolia at different sites far from coast. without significant correlations between gross
caloric values and contents of ash, crude protein and soluble sugars. The caloric values were influenced by several factors and
may be attributable to their comprehensive roles.

Key words :Casuarinaceae ; matter; energy; Dongshan; Fujian
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1 1~10 pH
Table 1 Soil salinity, organic matter and pH from site 1 to 10
Site 1 2 3 4 5 6 7 8 9 10
Salinity (%)) 1.67 1.50 1.29 2. 34 1. 24 1.89 2.49 1.37 1.17 1.93
pH 5.28 5.67 5. 86 5.55 5.72 6. 04 5.59 5. 88 5.71 5. 36
Organic matter(%) 0. 05 0.03 0. 06 0.55 0.13 0. 14 0.43 1.98 1. 90 1. 89
o) s GR-3500 o
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Fig.1 Ash content, gross caloric value and ash free caloric value in branchlets of seven Casuarinaceae species
1. Casuarina obesas 2. C. cristata; 3. C. collina; 4. Allocasuarina littoralis; 5.
C. equisetifolia; 6. C. gluca; 7. C. cunninghamaina
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Table 2 Average gross caloric values in leaves of various vegetation types

Average gross caloric

Vegetation type Sampling site No. of species - Cited from

values in leaves (kJ/g)

Tropical mountain rain forest Jianfengling . Hainan 68 20. 47 [11]
Bamboo Huaan County, Fujian 46 17.67 [12]
Palmae species Xiamen City, Fujian 8 19. 63 [14]
Ficus species Xiamen City, Fujian 10 19. 05 [15]

Casuarinaceae species Dongshan County. Fujian 7 20.19
3 7

Table 3 Element contents in branchlets of seven Casuarinaceae species

Species N(%) P(%) C(%) C:N N:P
Casuarina obesa 1.59+0.01 0.1440. 00 43.76+1. 35 27.58 11.11
C. cristata 1. 6540. 02 0.100. 00 43.13+1. 37 26. 15 17. 04
C. collina 1. 66+0. 03 0.14-£0. 00 19.9641. 34 30. 04 11. 96
Allocasuarina littoralis 1.49+0.02 0.0940. 01 47.51+1.17 31. 80 17. 14
C. equisetifolia 1.7940.01 0.19+0. 01 45.5140. 33 25.48 9.29
C. gluca 1. 7040. 02 0.15-0. 00 44.62+1. 30 26. 22 11. 14
C. cunninghamaina 1.6940.03 0.14-+0. 00 45.8140.91 27.07 11. 87
Average 1.65+0.09 0.1440.04 45.76+£2.43 27.76 12.79
3.1. 4 7 N (1.4940.02) %6~ (1. 79£0. 01D % , (1.654-0.09) % ;P (0. 09
+0.01)%~(0.1940.01) % . (0.144+0. 0O % ;N P . :y=0.31162x— 0. 3789,
r=0.8179,P<<0.05, C (43.13£1.37) % ~(49.96+1.30) % ] (45.764+2.43)%C 3D, (1s]
(Acacia mangium) N 2.64%,P 0.62%,N.P .
Bhatt &. Todaria?"! s . \ s P K
7 . (3.06%), .
H 1) 0 ) i}
3.1.5 . . . N .
[2210 b ’
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7 (9.3440.11) % ~(11.16+0. 09 % , (10.3340.58)% 5 (2. 45
4+0.02) %~ (6.574+0.30) % s (3.81+1.571) % (5.68+0.13) %~ (10.46+0.70)0% s
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Table 4 Contents of crude protein, raw fat, soluble sugar and tannin in branchlets of seven Casuarinaceae species

Species Crude Raw Soluble
pectes protein (%) fat (%) sugar (%) Tannin( %)
Casuarina obesa 9.9140. 07 2.4940.12 6.7640. 24 12.06+0. 01
C. cristata 10.3140.12 4.9640.11 6.2440. 45 7.7040. 60
C. collina 10.4040. 17 6.5740. 30 7.6540.28 8.510. 20
Allocasuarina littoralis 9.3440.11 2.8340.01 10.46+0.70 15.77+0.28
C. equisetifolia 11.16+0. 09 2.4540. 02 5.6840. 13 6.3940. 53
C. gluca 10. 64+0.11 4.4740.05 6.4040. 09 8.76+0.12
C. cunninghamaina 10. 5840. 21 2.8840.18 6. 7840. 22 10. 92+0. 64
Average 10. 3340. 58 3.81+1.57 7.14+1.58 10.0143.18
7 ( y=—1.7185x+38.705,
r=0.8645, P <0.01); ( y=2.9637x — 56.025,
r=0.8983,P<C0.01), R R (P>0.05), . N
. 38.87kJ/g.22. 99k] /g.15. 99k] /g 16. 31k] /g%, 4 .
. . Boyd™’ . .
. Dela Cruz  Gabriel**] s (Juncus roemerianus) s . .
_ - N ; s [23]
s s [12.27]0 7
3.2
3.2.1 3.58%~8.75% , 2
9 6.03%, 2 9 ) 5.249%~6.95% ) « 2,
3.2.2 20.33£0.00~21.6340.06k]/g s 20. 95+
0.50k]/g. 1.2 5.6 s 9.10 C 2, s 1.2
3.2.3 21.67+£0.00~22. 86+0. 06k]/g s 22.29
+0.43k]/g. 10 , 5.6 1 .
3.2.4 N (1. 4640. 03) %~ (2. 4340. 08) % s (2.01+
0.28)%C 5, 6 - N ;N 2 .
P (0.1140.01) %~ (0.37+0.01) % ) (0.2140.08)%. 6 p , 2 P

o N P s :y=0.25052—0. 2893, r=0.9053,P<C0.01,
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Fig. 2 Ash content, gross caloric value and ash free caloric value in branchlets of Casuarina equisetifolia at different sites far from coast

C:N (20~33):1,C: N

C

5

(43.134+0.22)%~(52.534+0.78) % ,

6 -

(47.504+2. 8D %,

Table 5 Element concentrations in branchlets of Casuarina equisetifolia at different sites far from coast

Site N(%) P(%) C(%) C:N N:P

1 2.0540.02 0.194+0.01 43.1340. 22 21.08 10. 88

2 2.43+0.08 0.37-40.01 49.53+0. 85 20. 42 6. 64

3 2.1840.02 0.27+0.01 46.4740.09 21. 27 8.18

4 2.31-0. 04 0.3240.01 52.5340.78 22.71 7.25

5 2.0540.04 0.1940. 01 44.0440.78 21.52 10. 82

6 1.46+£0.05 0.1140.01 47.614+0. 31 32. 66 13.47

7 1.90+0. 03 0.1840.01 46.384+0.59 24.41 10.72

8 1.69£0. 02 0.1640.01 49.8740. 85 29.53 10. 85

9 1.94+0.03 0.1940.01 49.4240. 86 25.45 10. 29

10 2.094+0.03 0.1840.01 46.06=+0. 95 22.06 11.57

Average 2.0140.28 0.2140.08 47.5042. 87 24.11 10. 07

C.N , . C.N , .
. ,
28] s
R , C:N (25~30) : 11299,

C:N (20~33) : 1, . .
3.2.5 . . N (9.1140.31) % ~(15. 16+
0.48)% , (12.5541.78) % ; (4.2040.05) %~ (6. 14£0. 08) % . (5.2440.61) %,

(6.3340.46) %~ (12.06+0.66) % , (8.45+1.63)%; (3.9940.04) %~ (12.44+0.71) %
, (7.50+2.42)% C  6),

6

N

N N

Table 6 Contents of crude protein, raw fat, soluble sugar and tannin in branchlets of Casuarina equisetifolia at different sites far from coast

Site Crude protein( %) Raw fat (%) Soluble sugar (%) Tannin (6

1 12.79-+0. 10 5.1540.03 9.5940. 83 9.6440.29
2 15.16+0. 48 4.44+0.15 6.8041. 25 7.6840. 35
3 13.65+0.13 5.724+0.19 6.3340. 46 4.43+0. 33
4 14.4640. 23 5.8240.18 8.25+0.54 7.4840.43
5 12.79+0. 27 4.2040.05 8.174+1.02 6.6640.06
6 9.1140.31 5.06£0.01 9.11+£0. 20 8.4940.05
7 11.88+£0. 21 5.4240. 06 7.4241.05 3.9940. 04
8 10.5640. 11 4.9140.11 9.0340. 41 6.8740.12
9 12.1440.17 6.1440. 08 7.784+1.01 7.3340.16
10 13.05+0.18 5.5140.07 12.06+0. 66 12.4440.71
Average 12.55+1.78 5.2440.61 8.454+1.63 7.5042.42

3.2.6

20.3340.00~21.63£0. 06k]/g s 1.2
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