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Character istics of matter and energy of some Casuar inaceae species in D ongshan
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Abstract: Characteristics of matter and energy in branchletsof seven Casuarinaceae gpecies (Casuarina equisetif olia, C. gluca,
C. cunninghamaina, C. obesa, C. collina, C. cristata and A llocasuarina littoralis) and Casuarina equisetif olia 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 anong the seven Casuarinaceae gecies, w ith the range of ash contents
(3.06% 5.98%), gross caloric values (19. 46+ 0.07 20.82+ 0.15 kJ/g) and ash free caloric values (20.59+ 0.05 21.48
+ 0.15kJ/g), repectively. Of seven pecies, C. collina had the low est ash content and the highest gross caloric value and ash
free caloric value, indicating that it was satisfactory for ideal fuel wood gecies The phenomenon of relatively high caloric
values in branchlets of Casuarinaceae gpecies (egecially Casuarina collina) resulted from their adsptations to poor wils
accompanyingw ith the accumulationsof high-energy compounds in branchlets These reflected that Casuarinaceae gecies had

strong abilities to adgpt to environrment on their ow n initiative Therew ere significantly negative correlations betw een gross
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caloric value and ash content (P< 0.05), positive correlations betw een gross caloric value and rav fat (P< 0.01), and not
significant correlations betw een gross caloric value and crude protein, gross caloric value and luble sugars There were
differences in matter and energy of the branchletsof Casuarina equisetif olia at different sites acoording to the distance from the
oast, ash contents varied from 3.58% to 8.75%, with the average of 6.03%; gross caloric values varied from 20.33+
0. 00kJ/g to 21. 63+ 0.06kJ/g, with the average of 20. 95+ 0.50kJ/g; ash free caloric values varied from 21. 67+ 0.00kJ/g to
22. 86+ 0.06kJ/g, with the average of 22. 29+ 0.43 kJ/g L ow gross caloric valuesand ash free caloric values appeared in front
and middle zones of the forest, low caloric values in front zone resulted from the long-temm strong wind stress and energy
oconsumed process From middle zone to back fringe of the forest, without strongw ind stress, plant grow th and accordingly
caloric valuesw eremainly affected by il conditions, High caloric valuesoccurred in the back of the forestw ith relatively good
il conditions and strong plant photosynthesis T herew ere remarkably significant correlations betw een gross caloric value and
rav fat in branchletsof Casuarina equisetif olia at different sites far from coast, w ithout significant correlations betw een gross
caloric values and contentsof ash, crude protein and ®luble sugars The caloric valuesw ere influenced by several factors and
may be attributable to their comprehensive roles

Key words Casuarinaceae matter; energy; Dongshan; Fujian
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11 10 pH
Table1l Soil salinity, organic matter and pH fram site 1 to 10
Site 1 2 3 4 5 6 7 8 9 10
Salinity (%o) 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
(6] , GR-3500
(gross caloric value, Gev) ( ) (ash free
caloric value, AFCV) 20 ; 3 ) + 0. 20kJ/g,
, 550 5h ,
: = /(1- )
(2) =, ; K2CrO7
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Fig 1 A sh content, gross caloric value and ash free caloric value in branchlets of seven Casuarinaceae goecies
1 Casuarina obesa; 2 C. cristata; 3 C. collina; 4 A llocasuarina littoralis &
C. equisetif olia; G C. gluca; 7 C. cunninghamaina
( 2, 7
20. 19J/g, 19. 63kJ/9, 19. 05kJ/g, 17. 67kJ/g;

20. 47kJ/g : 7

(17. 77k3/g)
3.1.3 7 20.59+ 0.05 21.48+ 0.15kJ/g , 21.03+ 0.33kJ/g( 1)
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Table 2 Average gross calor ic values in leaves of var ious vegetation types
. . . . A verage gross caloric .
\% .
egetation type Sampling site No. of gecies values in leaves (kJ/a) Cited from
T ropical mountain rain forest Jianfengling, Hainan 68 20. 47 [11]
Banboo Huaan County, Fujian 46 17.67 [12]
Palmae gecies Xianen City, Fujian 8 19.63 [14]
Ficus goecies Xianen City, Fujian 10 19.05 [15]
Casuarinaceae ecies Dongshan County, Fujian 7 20.19
3 7
Table 3 Elanent contents in branchlets of seven Casuar inaceae species
Species N (%) P(%) C(%) C N N P
Casuarina obesa 1.59+ 0.01 0. 14+ 0. 00 43.76% 1.35 27.58 11.11
C. cristata 1. 65+ 0.02 0. 10+ 0.00 43.13+ 1.37 26. 15 17.04
C. collina 1. 66+ 0.03 0. 14+ 0. 00 49. 96+ 1.34 30. 04 11. 96
A llocasuarina littoralis 1. 49+ 0.02 0.09+ 0.01 47.51+ 1.17 31.80 17.14
C. equisetif olia 1.79+ 0.01 0.19+ 0.01 45.51+ 0.33 25.48 9.29
C.gluca 1. 70+ 0.02 0.15+ 0.00 44.62+ 1.30 26.22 11.14
C. cunninghamaina 1. 69+ 0.03 0. 14+ 0. 00 45.81+ 0.91 27.07 11. 87
A verage 1. 65+ 0.09 0.14+ 0.04 45. 76+ 2.43 27.76 12.79
3.1.4 7 N (1.49+ 0.02)% (1.79+ 0.01) % , (1. 65+ 0.09)%; P (0.09
+ 0.01)% (0.19+ 0.01)% , (0. 14+ 0.04)%;N P , cy= 0.3116x- 0.3789,
r= 0.8179,P< 0.05 C (43.13£ 1.37)% (49.96+ 1.39)% (45.76+ 2.43)% ( 3) (el
(A caciamangium) N 2.64%,P 0.62%,N P
Bhatt & Todaria'™ , , P K
21 7 , (3.06%), ,
3.1.5 )
[22]
[23]
7 (9.34+ 0.11)% (11.16% 0.09) % , (10. 33+ 0.58) %; (2.45
+0.02)% (6.57+ 0.30) % , (3.81+ 1.57) %; (5.68+ 0.13)% (10.46% 0.70)% ,
(7. 14+ 1.58) %; (6.39£ 0.53)% (15.77+ 0.28)% (10.01+ 3.18)% ( 4) )
16. 5%, 7 ; 4.86% 5.59% [24]
72 , 10% 15% , 7

3.1.6 ( ) ; ,
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4 7
Table 4 Contentsof crude protein, raw fat, soluble sugar and tannin in branchlets of seven Casuar inaceae species
Species Crude Rawv Soluble
protein (%) fat(%) sugar (%) Tannin (%)
Casuarina obesa 9.91+ 0.07 2.49% 0.12 6.76£ 0.24 12. 06+ 0.01
C. cristata 10. 31+ 0.12 4.96+ 0.11 6.24+ 0.45 7.70% 0.60
C. collina 10. 40+ 0. 17 6.57+ 0. 30 7.65+ 0.28 8.51+ 0.20
A llocasuarina littoralis 9.34% 0.11 2.83+ 0.01 10. 46+ 0. 70 15. 77+ 0. 28
C. equisetif olia 11. 16+ 0.09 2.45+ 0.02 5.68% 0.13 6.39+ 0.53
C.gluca 10. 64+ 0. 11 4.47+ 0.05 6. 40+ 0.09 8.76+ 0.12
C. cunninghamaina 10.58+ 0.21 2.88+ 0.18 6. 78+ 0.22 10. 92+ 0. 64
A verage 10.33+ 0.58 3.81+ 1.57 7.14+ 1.58 10. 01+ 3.18
7 ( y= - 1.7185+ 38. 705,
r= 0.8645, P< 0.01); ( y= 2.9637x - 56. 025,
r= 0.8983,P< 0.01), (P> 0.05)
, 38.87kJ/g 22.99J/g 15.99%J/g  16.31kJ/g"® .4 ,
Boyd®!
DelaCruz Gabriel™ , (J uncus roam erianus) ,
- - N : [23]
[12,27] 7
3.2.1 3.58% 8.75% , 2
9 , 6. 03% 2 9 , 5.24% 6.95% , ( 2
3.2.2 20.33+ 0.00 21.63% 0. 06kJ/g , 20. 95+
0.50kJ/g 12 56 , 9 10 ( 2 , 12
3.2.3 21.67+ 0.00 22.86% 0. OGkJ/g , 22.29
+ 0.43kJ/g 10 , 56 1
3.2.4 N (1.46% 0.03)% (2.43+ 0.08) % , (2. 01+
0.28)% ( 5) 6 , N N 2
P (0.11£ 0.01)% (0.37+ 0.01) % , (0.21+ 0.08) % 6 P , 2 P
N P , ty= 0.2505x- 0.2893, r=0.9053,P< 0.01
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Fig 2 A sh content, gross caloric value and ash free caloric value in branchlets of Casuarina equisetif olia at different sites far from coast

C (43.13+ 0.22)% (52.53+ 0.78)% , (47.50+ 2.87)%
C N (20 33 1,c N 6
5
Table 5 Elanent concentrations in branchlets of Casuarina equisetif olia at different sitesfar fran coast

Site N (%) P(%) C(%) C N N P
1 2.05% 0.02 0.19+ 0.01 43.13+ 0.22 21.08 10. 88
2 2.43% 0.08 0.37+ 0.01 49.53+ 0.85 20. 42 6. 64
3 2.18+ 0.02 0.27+ 0.01 46. 47+ 0. 09 21.27 8.18
4 2.31+ 0.04 0.32+ 0.01 52.53+ 0.78 22.71 7.25
5 2.05% 0.04 0.19+ 0.01 44.04+ 0.78 21.52 10. 82
6 1.46% 0.05 0.11+ 0.01 47.61% 0. 31 32.66 13. 47
7 1.90+ 0.03 0.18+ 0.01 46. 38+ 0.59 24.41 10.72
8 1.69% 0.02 0. 16+ 0.01 49.87+ 0.85 29.53 10. 85
9 1.94+ 0.03 0.19+ 0.01 49. 42+ 0. 86 25. 45 10.29
10 2.09+ 0.03 0.18+ 0.01 46. 06+ 0. 95 22.06 11.57
A verage 2.01+ 0.28 0.21+ 0.08 47.50+ 2.87 24.11 10.07

CN , CN '

[28]

, , C N (25 30 1
C N (20 33) 1,

3.2.5 (9.11+ 0.31)% (15. 16+
0. 48) % , (12. 55+ 1.78) %; (4.20+ 0.05)% (6. 14+ 0.08) % , (5. 24+ 0.61) %
(6.33+ 0.46)% (12.06+ 0. 66) % , (8. 45+ 1.63) %; (3.99+ 0.04)% (12.44+ 0.71)%
, (7.50+ 2.42)% ( 6)
6

Table 6 Contentsof crude protein, raw fat, soluble sugar and tannin in branchlets of Casuarina equisetif olia at different sitesfar fran coast

Site Crude protein (%) Rav fat(%) Soluble sugar (%) Tannin (%)
1 12.79+ 0.10 5.15+ 0.03 9.59+ 0.83 9.64+ 0.29
2 15. 16+ 0. 48 4.44+ 0.15 6.80+ 1.25 7.68+ 0.35
3 13.65+ 0.13 5.72+ 0.19 6.33+ 0.46 4.43+ 0.33
4 14. 46+ 0. 23 5.82+ 0.18 8.25+ 0.54 7.48+ 0.43
5 12.79+ 0. 27 4.20+ 0.05 8.17+ 1.02 6. 66+ 0.06
6 9.11+ 0.31 5.06+ 0.01 9.11+ 0.20 8.49+ 0.05
7 11.88+ 0.21 5.42+ 0.06 7.42+ 1.05 3.99+ 0.04
8 10. 56+ 0. 11 4.91+ 0.11 9.03+ 0.41 6.87+ 0.12
9 12.14+ 0.17 6. 14+ 0. 08 7.78+ 1.01 7.33+ 0.16
10 13.05+ 0.18 5.51+ 0.07 12. 06+ 0. 66 12. 44+ 0.71

A verage 12.55+ 1.78 5.24+ 0.61 8.45+ 1.63 7.50+ 2.42

3.2.6 20.33+ 0.00 21.63% 0.06kJ/g , 12
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),8 10 56 0 , 7 56 3 (1, ,

y= 1.0761x- 17.301, r= 0.8731,P< 0.01, (P> 0.05) (P> 0.05) (P> 0.05)

(1) 7 : ,

2 7 (P< 0.05);
(P< 0.01), (P> 0.05)
(3 ,

(4) (P< 0.01);
(P> 0.05) (P> 0.05) (P> 0.05)
(5) , ,
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