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Ash content and caloric value in the leaves of Sinocalycanthus chinensis and its
accompanying species

JIN Zexin™ , LI Junmin, MA Jine
Institute of Ecology, Taizhou University, Linhai 317000, China

Abstract: Caloric value, referring to the combustion heat of specific dry mass, was applied to describe energy patterns in
ecological processes. Caloric value is a useful tool to study energy transfer and flow efficiency, which can provide
information about plant growth, development, and competitive ability. Sinocalycanthus chinensis, the only representative of
Sinocalycanthus genus belonging to the family of Calycanthaceae, is an endangered shrub endemic to China. In order to
evaluate the potential of S. chinensis and co-occurring species to utilize solar energy, the ash content and caloric value in
the leaves of S. chinensis and 35 accompanying species at different habitats (full sunlight, forest understory, forest edge)
were analyzed and compared in Spring, Summer, and Fall. The ash content in the leaves of S. chinensis varied among
different habitats, and was highest in full sun habitats, intermediate in edge habitats, and lowest in the forest understory.
Ash content varied over time, and was significantly higher in October than in April and July. From April to October, the
ash-free caloric value in the leaves of S. chinensis at the forest edge decreased gradually, while that under forests and full
sunlight decreased first in July, then increased again in October. The dynamics of the ash content and ash-free caloric value
in the leaves of S. chinensis indicated that they would be affected by the ecological factors in different seasons and different
habitats. The ash content varied among plant species at different strata in the community. The herb strata had the highest
ash content, followed by the shrub strata, followed by the vine strata. The tree strata had the lowest ash content. The ash
content of S. chinensis was slightly lower than the mean ash content of other shrub taxa. The mean ash-free caloric value in
leaves also varied across strata. The tree layer had the highest caloric value, followed by the shrub layer, followed by the

herb layer, with the vine layer having the lowest caloric value. The mean ash-free caloric value in the leaves of S. chinensis
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was lower than that in the leaves of plant species at shrub layer. The ash content and ash-free caloric value of most plant
species in the community reached a peak in October. The lower ash content and ash-free caloric value compared with the
other shrub taxa might indicate that S. chinensis had low ability to transfer solar energy and turn it into organics, which
might contribute to the low competition ability of S. chinensis in the community. The result could provide important
information for exploring the endangered mechanisms and the evaluation of the growth and development of plant species in

the community dominated by S. chinensis and before establishing the conservation strategies of this species.

Key Words: Sinocalycanthus chinensis; accompanying species; leaves; ash content; ash-free caloric value
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FEHBA T VLA I 22 T B LU XS X 134K 900 m, 3 1a] NESO°, J& T3 #1782 XU fige . Fin 4¢
T B G0 20 a BORGET AR TSR 15.3 °C, il s Ul 41. 9 °C B IR -13. 3 °C, 24FE T
Ml 228 d AP K 1446. 7 mm  AHXTEREE 809% LA b, F 7 LR AL A & B T AL L s B 12
RIS AT & S A LS, pH fH 4.6—5.5,

S A K AR 550—1200 m (9 LAY, FERCRTIONEIE 1 PREE b AR R HE B SR R, AR I P 55
FOVE A HL B S o Sk R AR B A b R R R AR R ARJZ RO OE A, A O 3 ELZE A W] 2r TR R 2 |
HERIZMEARZ TARZE EEWFA KT (Schima superba ) NI X ( Cyclobalanopsis myrsinaefolia) JEA
( Quercus serrata var. brevipetiolata) Wi W ( Nyssa sinensis) %5 , FHEAH KT 5 BRI 12 FAEY) WL 1, FEARIZ DU
KM 1 PR, FEAE AR A R R AR ( Rhus chinensis) 7K & 3% ( Weigela japonica var. sinica) 4R 1E
( Rhododendron ovatum) %5 , LU HZ(H K T 5 WAHYIEA 8 F (R 1), FARJZIEY FZA B8 AR
( Boehmeria platanifolia) ,\FL75 7 ( Miscanthus floridulus) .— 4F-3% ( Erigeron annuus) . 517 % ( Boenninghausenia
albiflora) %5, EHEE KT 5 B0 8 Rt (£ 1), BIZER KL, EEMYA & B ( Pueraria lobata) K IMLBE
( Sargentodoxa cuneata) B8 W& F ( Kadsura longipedunculata)
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i Excel BRA4XF I 2 (E AT 5 BLA T3 b B VR, B8 SR V-2 8 e A v 25 48R s R SPSS11.5 4t
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T 2 LRI 25 2 AN 55 R Dunett’s T3 HH(7 2 5 UK 56
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Fig. 2 The seasonal changes of the ash free caloric value

B1 AREETEHEEBHRSSENTTEL
Fig. 1 The seasonal changes of the ash content in the leaves of

. , e e . (AFCV) in the leaves of Sinocalycanthus chinensis in different
Sinocalycanthus chinensis in different habitats
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ISR ARG T HE K IMERAE 2R, 4 BT MRG0 HTF 0 = A 1 25 5K 53 #4E
WA REER, TH RIS E 2K AR E & TR 2 R 52 tERARE, 10
H AR B WA 2R A IVE & TR MRSk, 22 7 W3 MR SR&Z R 22 R A W3
2.3 By K EEAELE ARy

AR RS S mARK2E R, NFR 1 AT LA FeAR)Z 12 P AR 2= 0 F Y Ky & s A T
3.05% —9.38% Z ], FEMI ( Cyclocarya paliurus) F ey T W ( Emmenopterys henryi) 55 3 J2& 4 14 14
2% (Padus obtusata) FeAR2E IS ( Litsea cubeba) o 5 SAEY) /N X AT 9 25 S BAIR, V& A 40 1 ~F- 1
{E(6.59% ) > 4HM) (5.30% ) .

x1 FARBEXENHRSESENERIBENTH
Table 1 The change of AC and AFCYV in leaves of different layer species

L):i(/j;\r ZT;?fies jf:::{ 4 H April 7 H July 10 A October Ajzjic
PN YA Padus obtusata AC* 7.40a 7.43a 8.0la 7.61
Tree layer AFCV ™~ 20.11a 20.73b 22.06¢ 20.97
t)igin AC 7.53a 4.11b 4.67c 5.44
Litsea coreana var. sinensis AFCV 22.51a 22.24b 23.04c¢ 22.60
BLikA AC 6.33a 6.90a 7.60b 6.94
Daphniphyllum macropodum AFCV 20.37a 19.60b 20.93¢ 20.30
/N AC 4.71a 5.08b 5.90c 5.23
Cyclobalanopsis myrsinaefolia AFCV 19.57a 21.17a 22.89b 21.21
Afaf Schima superba AC 4.85a 2.59b 3.35b 3.60
AFCV 19.90a 21.82b 24.34c 22.02
HEK Sassafras tzumu AC 6.60a 5.09b 5.06b 5.58
AFCV 22.60a 22.57a 24.00b 23.05
WA Nyssa sinensis AC 6.44a 4.89a 7.54b 6.29
AFCV 19.58a 19.58a 21.14b 20.10
L) AC 4.75a 5.67a 8.21b 6.21
Liquidambar formosana AFCV 19.36a 19.95b 20.89¢ 20.07
XA Litsea cubeba AC 3.30ab 2.52a 3.31b 3.05
AFCV 20.37a 20.96b 21.21e¢ 20.84
B Emmenopterys henryi AC 7.25a 7.34a 9.69b 8.09
AFCV 20.22a 20.41b 21.84c 20.82
Sttt AC 5.67a 6.32a 7.44b 6.48
Quercus serrata var. brevipetiolata AFCV 19.63a 19.95b 21.11c¢ 20.23
HEMD Cyclocarya paliurus AC 8.63a 10.71b 8.79a 9.38
AFCV 21.14a 20.87b 22.79¢ 21.6
AR WK Euscaphis japonica AC 6.59a 9.42b 12.41c¢ 9.47
Shrub layer AFCV 20.22a 19.79b 20.97c 20.33
11¥8 Lindera reflexa AC 4.62a 5.24a 6.47b 5.44
AFCV 21.08a 21.35b 22.30¢ 21.58
¥3& Morus australis AC 9.42a 12.69b 16.54¢ 12.88
AFCV 20.37a 19.56b 20.43a 20.12
K2R Lk Rhamnus crenata AC 6.24a 6.52ab 7.13b 6.63
AFCV 20.44a 20.93b 21.91¢ 21.10
L AC 6.12a 5.82a 13.35b 8.43
Sinocalycanthus chinensis AFCV 20.27a 19.41b 21.15¢ 20.27
D4R AE Rhododendron ovatum AC 4.96a 5.72ab 5.75b 5.48
AFCV 20. 64a 20.38b 22.20¢ 21.07
K EF AC 5.69a 6.66b 7.01b 6.45
Weigela japonica var. sinica AFCV 19.35a 20.67b 21.26¢ 20.43
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Eﬁr Z}ties ffi 4 7 April 7H Ty 10 A October Aj:ie
BESELEER Hydrangea strigosa AC 6.13a 9.10b 10.52¢ 8.56
AFCV 19.11a 19.22a 19.80b 19.38
IR EAREIRAE Corylopsis AC 10.03a 8.99b 10.35a 9.79
glandulifera var. hypoglauca AFCV 20.51a 19.47b 19.9%4c 19.97
SV epia AC 7.95a 10. 44D 12.86¢ 10.42
Stachyurus chinensis AFCV 19.61a 19.90b 21.29¢ 20.27
% Kerria japonica AC 4.94a 4.79a 7.36b 5.69
AFCV 20.40a 19.74b 22.30¢ 20.81
ERIRA Rhus chinensis AC 7.72a 8.53a 7.81a 8.02
AFCV 21.20a 21.63b 23.77¢ 22.20
[a])Z B Pueraria lobata AC 10.74a 9.42b 10.78a 10.32
Viana layer AFCV 20.52a 21.05b 22.05¢ 21.21
KIMLBE Sargentodoxa cuneata AC 7.02a 8.44h 11.09¢ 8.85
AFCV 20.07a 19.30b 20.35¢ 19.91
MR T AC 6.23a 6.80a 5.18b 6.07
Kadsura longipedunculata AFCV 20.59a 19.74b 20.67a 20.33
AR AR SRR AC 17.94a 13.69b 20.77¢ 17.47
Herb layer Boehmeria tricuspis AFCV 19.74a 19.67a 20.96b 20.13
Bk Lysimachia clethroides AC 5.81a 6.80b 8.70¢ 7.11
AFCV 18.77a 19.99h 20.00b 19.59
=IKEE5E Aster ageratoides AC 10.61a 16.30b 15.57b 14.16
AFCV 20.67a 20.29b 21.91¢ 20.96
1% 8 Macleaya cordata AC 8.86a 8.57a 12.47b 9.97
AFCV 21.03a 20.52b 22.0l¢ 21.17
FLATE Boenninghausenia AC 7.31a 4.91b 10.39¢ 7.54
albiflora AFCV 20. 14a 19.67b 21.95¢ 20.59
FT1E Miscanthus floridulus AC 4.99ab 4.46a 5.49b 4.98
AFCV 19.18a 19.73b 20.82¢ 19.91
—4F¥% Erigeron annuus AC 9. 14a 10.60b 13.03¢ 10.92
AFCV 19.98a 20.06a 21.66 b 20.58
S Osmunda japonica AC 6.23 8.96h 13. 14¢ 9.44
AFCV 20.59%a 20.99ab 21.03b 20.87

# AP AC/ % 5+ o+ ZKIMPH AFCV / (k)/g) 5 Bl PR EZESOR s AR 1R 0. 05 K225 3%

TEAZ 12 FREYIAR I Z 5 WA B IR 3 B il 5. 44% —12.88% , Fieii A5 (Morus australis) JLUZ:
T AE (Stachyurus chinensis) 55 3 52 K S IEAE ( Corylopsis glandulifera var. hypoglauca) | A J2& 1L Fi
(Lindera reflexa) , BEWEHFI K5 R, F S Y SR AL B K I,

AR 8 PRI AR 20 (Y I A S A T 4. 98% —17. 47% Z 18], Fe i 4 A B A I pk  HO 2 =
K556 (Aster ageratoides) %5 3 J&—4F3% AR T 15, [A)EAH A [R] 215 0 1)~ 24 1 3 5 i e AR U Ry
BT > KM > P TR T

Xof B v AN [R)Z AR AR ) 219 I (R B0 o025 904 20 Ar , AL 3 rpn] LUt v R AN [) /2 A 4
W ()25 By B RN A R SHEARZSEESTIARZE | F R IREINE AR E . B KI5 B
MR THEARZ IR 5 HERFHIME

PR & R IR R S AL TR & A K, 22 ER R, Py A 5 s R
sz ek B2 o AT R AR AR S B IR 43 i EUR TE B I RN BVR BE 2R A
FE B I G35 ik v T ARAAE ) TAEARAFE Y v, 2800 MR i B 3K 535 1 e T SR AE )

MR B A AN [R) 21 8 Ry A R A IR, TR BB RS K 93
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Fig. 3 The status of ash content and ash free calorical value in the leaves of Sinocalycanthus chinensis in the community
I. F*ARJZ Tree layer; . ¥EAKJZ Shrub layer; M. EEEHF(5E)JZ) Sinocalycanthus chinensis ( Canopy); IV. FASZ Herbs layer; V. [A]JZ2

Viana layer

w4 A>10 H>7 H 33 MHZYERBE K4 A57 A 10 A 2503, AR &k 4
H>7 A>10 H,4 A57 A 10 AZE2ER 8%, /INEE R SRR SER B SRR A 40 v i82= m i
WA SN 10 A>7 A>4 A /N5 X3 A ZE#22 5 8% 380K WER AR i 10 354 7
7 HZER B N3 AN A ZRIBTICEE 2R, R LRGBS 10 H>4 A>7 H R
10 H54 A7 AERRE; I8 10 A5 7 AR BE , HEOM K E&ENT A>10 A>4 H,7 A5 4
H.10 AR RE,

HERZ0 12 My BPAS RS 295 REESSER b EE AL DARAE AR K Reg KSR KAy
EH 10 H>7 A>4 A B R MEES R hEPETE 3 A H ZE¥ 245 0% K kst DAL 10 A
H4AERREIKSEFAA510 7 AZRRE; 10 H54 A 7 AEREE, ZiEHE B KA
WA P B2 10 A>4 A>7 A 2 10 ARE& T4 3.7 A KAERE10 A 4 57 A
ZSwFE, AT A>10 A>4 A B3 MHEFHRBE,

BRI —AEE B BEHCEM IR SR 10 H>7 A>4 H,3 AMH Z LR, B
JBR R AT IR A PSR B R 10 H>4 H>7 A BB RR R R 3 N H Z R 2E R B 1
w10 54 07 AZREE AW 1057 AZREE, ZIKEEMIKSSEZT A>10 A>4 A,
7THI10 A54 AR EE,

] A TP B eI R Ay B 10 H>4 A>7 4,10 A 4 A5 7 A 2583, R K4 2
10 A>7 A>4 A3 MAZEBREES, M AR TR KSSERET7 A>4 A>10 A,7 A 4 A510 2%
ITEN

AN AR A & B K 53 i ASAR ] A 5T A 35 A 4 b | i K 53 B oA A 2R i
B, AR B B A Aoy 4 5t S 2R e 1, TR R 5 (B 2 B I 18 I e Rk R I i
2.4 EEM K CEZEAE R LK VA

] — Z W AR E] 2 K PME WA IR KI5 5 (R 1), T AR ZAEY I 1373 25 K 43 B DIAB AR I 3
P RRIRZ ARG 3 AR RAL, FRHEYR I 22,17 k)/g, B 3E R 21.53 kI/g, Tt
MY 20.96 k)/g, FRILWTA 38 W R AT 0 5 K VE R S, Wk R 5 K e K T
Y, EARZ R AR R R A DR A B ILERIR 2 B 3 R RSk IS BRI AR, FAR
R (0725 25 0 A B DA TS Tl e i = KR35 IR A 3 B BRRIRAIN, (R Z AW 91 35 25K 43 44
(B IR B > B R >Rl . ASIRZ AP (3 K K AN & 3 B, FL RN Ry T AR )2 > T
ARIBSEARZSH)Z A& 2R 2T ARE . EWH 25K PER T4 Z A i (5 3) .
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