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EHA Y AGB=0.128D" %1 AGB=242.331(D*H)** St HHR BNt FAFEHLN KR
M F A EEA BE M LB EEREN 11520t - hm™  HEF FAEFRTARE S H
111.25 72 1.01 t - hm™, B E A4 0.36 t - hm™ B %4 2 2.58 t - hm™. /20 #% Fafip K 2 4
HARKEH P A A BN 39.1% F128.7%. f T At e BB E K BEH E3 5 4
4 EHy 81.0% #119.0% .
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Aboveground biomass of natural Castanopsis carlesii—Schima superba community in Xiaokeng
of Nanling Mountains, South China. XIE Ting-ting', LI Gen’, ZHOU Guang-yi', WU Zhong-
min', ZHAO Hou-ben', QIU Zhi-jun', LIANG Rui-you’ ('Research Institute of Tropical Forestry,
Chinese Academy of Forestry, Guangzhou 510520, China; *>Shanghai Senyu Landscape Engineering
Co. Ltd, Shanghai 201703, China; > Xiaokeng State Forest Farm in Qujiang , Shaoguan , Xiaokeng
512162, Guangdong, China). -Chin. J. Appl. Ecol. ,2013,24(9) . 2399-2407.

Abstract; By the method of clear cutting, a measurement was made on the aboveground biomass
(AGB) of 24-year old natural Castanopsis carlesii—Schima superba community in an 800 m’ plot in
Xiaokeng of Nanling Mountains, South China. The distribution patterns of the total AGB in different
forest layers, tree species, and tree layer organs were investigated, and the AGB regression models
were constructed. The results showed that when constructing the AGB regression models, more than
12 samples would be feasible. Based on the measured AGB of 265 felled trees, the AGB models of
mixed broadleaved species were AGB =0. 128D*" and AGB =242.331(D*H)"*". The single
tree’ s AGB model of C. carlesii, S. superba, and Cunninghamia lanceolata was also established.
The total AGB of the forest community was 115.20 t - hm™, of which, the AGB of tree layer, un-
derstory layer, liana, and litter layer was 111.25, 1.01, 0.36, and 2.58 t - hm™, respectively.
The AGB of C. carlesii and S. superba took up 39.1% and 28.7% of the tree layer AGB, respec-
tively. The AGB of tree stem and branch-leaf occupied 81.0% and 19.0% of the tree layer AGB,

respectively.

Key words: biomass; Castanopsis carlesii—Schima superba community ; subtropics; secondary for-
est; Nanling Mountains.
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HESERT .

1 AR EHARFGE

1.1 WFoTH XA

WS HB XA T AR A OC T VL IX R R A
BN GU AR, HAb R0 L Hb KB IS 2
(24°39'42" —24°42'33" N,113°49'08" —113°52'12"
E) 14 200 ~ 1301 m, PAHr LAl bR o8 . %X
Ja AT 2 KU X, AR IR 20. 3 °C, e e Rl IR
RASIEAT 3K 39.5 CHI-5.3 °C, AR & 1530
mm , FF A XHR E 79% |, 4F- 35 H BEA L 1706 h, 4
AETCFRINZ 350 d. Mo PERT 2 R0 R v I T
FEI AR, Az 5 S5 T/ N UM R0, 4R
280 m, M 1] P g, T3 O 2T AR A B O A K
. OZBRMOE 1986 S A2 K ( Cunninghamia lanceola-
ta) N TMCRAR G YRS B8 MU IR A= AR
1.2 W5k
1.2.1 FEHif A 2009 4F 9 H |, /NGuskd R FE R
TR X AR AR 800 m® kb, /5 hy 3 i B S 1%
M. ASTRAEZE A5 I AE 800 m*(20 mx40 m) B i %L
fili_ 97 1200 m*(30 mx40 m) VEAREREHL, id
MR =3 em RIARBIR R B2 B R S AE
WRE, FF TR A2 A Wl i) 7 A 25 R ) v OB 1T AR
(BA) CE¥IaAR (D) EYIR e (H) FIAH X % B
(RA) AHXFHE (RF) AT 53 B8 (RD) DA K 7 %2

{EL(IV) 254545,
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YY) R 800 m*Kl434 8 4~ 10 mx10 m fY
FE PR P E SSAE 5 1 mx 1 m (/R
J7 BAS/INEE T I BCRE o AR R (2.5, 5) L (5,
2.5) .(5,5) (5, 7.5)MI(7.5, 5) ,WEEA/NEDT
PRI YRR EE i, Y 5IIR A 5 AN/ MR DT B
%Y, 8 ANEEDT 43 IEL 300 g A NEE S 8 4N 100
m* (RETT T DBH<3 em 19T A2 8% (L35 TF
ARG Ly FEAR) FRLAALY) 04 b F 3B o R R
e FRE A HURE 300 g FHICH BRI 2 B RR TR A 1Y
T R AR RV KA =3.0 em I ARG S
(1 ~295 5 Hrppg -4y 265 £, F2 K 30 #k) KKk
AR R HARIOR T B - BT [R) $eRERh 2
I BREE AN TR AR 1 ~ 5 BRI AT AR, FE R A2 A0 A
3 OrB AR B RR AR AT R BB T b R 3 AR
RS AR i (] 25 BEA T AR I JBORE | Bk LA I
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FE . A R S S0 2 A 85 CHE IR Pt T2 1H
i TS K, DR T BOR et R R R R
Yy )2 A B A T
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(Y=a+bX+cX*) "™ LIMg (D) Mg #2455 (D*H) 1
AR G /NEL RS (80 BR) (far AR (89 k) |
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2.1 /NELRE-Fi R BURETR P ARAE

INELG-ig AR RV R BEAE 16 ~ 18 m, Z5F 5052
Z. TEARJER FZARFB R /NELRE fip A, HAR N
AR W ( Sapium discolor) M LA ( Symplocos
wikstroemiifolia ) . 7K ¥4 " BE R ¥ ( Choerospondias
axillaris) \ % 77 #ii ( Diospyros morrisiana ) 5 2. ¥
AR LB B, 2 15 H ( Dicranopteris dichoto-
ma) , )2 BIAEY) 22 3 ML B ( Millettia dielsiana) | R
T (Embelia laeta) . REFE TR ARIZ T /INELHE A A
FEAR I A T LR g R AL | 2 3 Al 0 B 3 Y
( Toxicodendron succedaneum ) W) B BAH Z 1 5 I A
JZ2 R 76.9% A 17 AFD . A54% 1 (Alniphyl-
lum fortunei) B AL ( Symplocos congesta) JEXFI 111
L ( Symplocos cochinchinensis) AW 4 ( Eurya acumi-
natissima ) 5 Xk ( Cyclobalanopsis glauca) ]~ 411
8 ( Machilus kwangtungensis ) . T 54l ( Vernicia mon-
tana) . W 7 ( Liquidambar formosana ) . JX = 118 i
(Machilus calcicola ) |, ¥ A2 ( Engelhardia roxburghi-
ana) 3 ( Elaeocarpus duclouxii) | By Ll ( Rho-
dodendron cavaleriei) |} %¢ ( Diplospora dubia) &
FAMR (Acer tutcheri) . W9 Bl K ( Schefflera minutistel-
lata) A0 75 X ( Cyclobalanopsis myrsinaefolia ) F1H
AEWR (Acer sinense) 315 23.1% (£ 1).

2.2 /NELHE i AR TS AR B A i [l A A

INELAE -G AT A2 A R RARTE LIk
AR, SR B R AAT A —E LR, PRI 2642
AR ST A T 800 m” A b rh AR R /N ZL % (80
BR) A (89 Bk ) FHT A AZ A (30 k) 1Y LE W) 1 A ol
HEATSEIN, IF LA D \D*H R 753U /INLLRS Rl fif AR
H AR AR (R 2).

2 WTLUE N, JEieiE D &2 D*H AE N
FERREY F AR AU ] AR i AR N ZI S (R A
T EA S Y AR I AR S A e 5
A S ) A= ) i 22 R AE £ 10% LN 231X U
B /INLLRE A A ) A RO T, i AR A2 )
i DU RO B S B R AR /NS R A
AR B (<5.5.1~10,10.1 ~15,15. 1 ~20 Al
=20 cm) PR 12 B (2.4 .4 1. 1) F16 k(1.1
2.1 1) ARUEA AT AR S5 R R 12 BRI EE AR
T 6 PREAY  FERIFLUR T F | A 4 it i RS2 A 1]
WG E X

R1 AR GRBEEZPFAMMOZTE IS ER, T
YN EREERE

Table 1 Tree density, basal area, average D, average tree
height and importance value of each tree in plot of Castan-
opsis carlesii—Schima superba community

s R MmN TR BEE
Species Density TR D H v
(ind. - Basal area  (cm) (m)
hm™2)  (m?-hm™2)
/NS 866.7 12.11 10.2 10.9  72.19
C. carlesii
T AR 1058.3 9.61 8.3 10.0 70.50
S. superba
IZZN 333.3 2.58 8.5 7.7 23.07
C. lanceolata
e s 158.3 1.66 9.0 11.2 18.25
S. discolor
B 175.0 2.44 10.8 10.1 16. 11
S. wikstroemiifolia
ELkS 108.3 0.67 7.7 9.7 11.95
C. axillaris
LRl 83.3 0.74 9.0 11.9 9.47
D. morrisiana
LigEi) 83.3 0.29 5.5 9.0 9.16
T. succedaneum
Hofth 17 ARl 575.1 4.26 7.8 9.1 69.39
Other 17 species
11 Total 3441.6 34.36 300. 00
34 Mean 8.8 9.9

LA D D*H A7 5 % 30 Bkl 482 A 1
AR AT ILG . RN E<5 5.1 ~10.10.1 ~ 15
em BB AR E 2 .7 .3 A1 1.3 .2 BRARHEAR L &R
TFHIHb AR 12 BRAT 6 BREREA TS B R R EL
BHEtem . NFk 2 v LLE UL D A A Al
PR REGH T D*H WA B (B )54 B a5 50
DA i 22 8/ 2 R AE Y R R . M =
132.203(D*H)**" M, =161.099 (D*H)**". 3 F K
(RIS AR LA B A P A 4 e A AR 1) A O R 4R
AN, BT SORB . BOR B
2.3 IRA R A Y [ AR K S0

Toie e D it e H D H E R B A i % BEVE TR
Gl A 265 BRAEAHLG B AL BETE MR
M Y5 FEA . Ay B E 2 41 12 16 RRARAEAHE ST
RN (R 3) 45 R R, LG R TR A=)
A G R B (LA R A i A b B
A 12 HARHEARBLG BT (M, = a+bD+eD? ) HAT &
FEGE it X R i 22 50/, DA D MR )
S RIRL A TIR A T AR 8 TR A 2 B AR R A
B.M_ =0.093D>*"* M, =0.128D"".

BAR KT B B8R 25 5 S 7 A XHTER B ] i AR
FAEST (AR TR ML A A ) B i 2 4 30N
AL A Py AR 22 R (6 4).
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Table 2 Regression models for estimating AGB of Castanopsis carlesii, Schima superba and Cunninghamia lanceolata
TRy FEAR%L )9 75 A FREL 2 Wi
Species Samples Regression function R? Deviation (% ) Range (cm)
NARS 43 All M, =0.106D> 3 0.965* ** 1.3 3.1<D<29.9
C. carlesii M, =11.458-3.163D+0.229D* 0.912%** 0.4 4.6<H<17.3
(n=80) M,=0.124D*38 0.970* * * -1.9
M_=201.694(D*H)"*% 0.979*** -1.1
M,;=-3.783+77.001 D*H 0.873*** 0
M, =249.620( D*H) " 0.980 " ** -3.9
12 ¥ M, =0.086D>? 0.988 “* * 7.5 1<D<29.9
12 samples M, =18.575-5.081D+0.334D> 0.989* * 18.8 6<H<I7.3
M,=0.100D**? 0.995** 7.6
M, =224.590(D*H) % 0.975*** 3.0
M, =-7.334+106. 440 D*H 0.966 " 17.9
M,=290.138(D*H) "™ 0.983* "~ 3.6
6tk M_=0.076D*> 0.989 18.6 3.3<D<20.4
6 samples M, =0.104D** 0.944 * 10.6 9.1<H<I17.3
M, =265.363(D*H) " 0.958*~ 14.3
AR 20 All M, =309.056(D*H) - 0.991 %" 7.2 3.1<D<28.4
S. superba My, =0.048D* ¥ 0.878*** -15.5 3.0<H<I17.2
(n=89) M, =0.138D*% 0.947*** -5.0
M, =226.084(D*H) % 0.971*** -6.3
M, =41.561(D*H)% %% 0.894* % * -18.6
M, =265.486(D*H)*® 0.970 * * * -8.5
12 ¥ M, =0.061D>3" 0.973** -27.0 1<D<20.0
12 samples M, =0.084D>** 0.970* * -25.0 4.2<H<I5.3
M, =172.419(D*H) %% 0.981*** -25.3
My, =47.629(D*H) % 0.917** -16.3
M,=221.335(D*H)%"® 0.976*** -22.7
6 Bk M, =0.045D>61 0.989 * -30.8 1<D<20.0
6 samples M,=0.059D%°" 0.991 * -27.0 4.2<H<I15.3
M, =189.277(D*H) %% 0.994** -23.1
M, =252.606(D*H)° % 0.992** -18.6
Wi FAA AR All M, =0.029D> % 0.904 " * -5.9 4.6<D<13.5
C. lanceolata M,=0.028D*™ 0.910** -14.9 1.6<H<10.8
(n=30) M, =103. 118 (D*H) 3% 0.761** -5.1
M,=118.378(D*H) 88 0.711"* -7.8
12 B M,=0.028D>" 0.954* 5.0 4.6<D<I13.5
12 samples M, =0.029D*76 0.967 5.0 4.3<H<10.8
M,=132.203(D*H) %% 0.951** 2.2
M,=161.099(D*H)*% 0.951** -4.9
6tk M, =145.637(D*H) %% 0.963 " -3.6 4.6<D<12.9
6 samples M, =166.109( D*H) %" 0.960 * -6.7 4.3<H<10.5
s) T Stem; bl) %M Branch & leaf; a) Hh 7 Aboveground. * P<0.05; * * P<0.01; * * * P<0.001l. FIA] The same below.

RGP AT B0 IR 45 1 i, Wi SR 2 AR R
] PE AR o 53 ) S A AR AR A R LR T R b |
At AN AS B VR B T A AR S A e
My =M -M G5 AP X 800 m? (1) S A
Wit 5 & AUG A A Y AT R L (BT 1) B
R M, M, F0 M 25345808
2.4 /NG ARBEVE A A
2.4.1 RS ZRPAEY RS EC AR ST R
VAW R 255 ORI A A A i B

TR ZEEE M LR R A 115.20 t » hm ™.
Horp FeARZEH FAYE N 111.25 ¢ - hm ™, 5 B4
Y 96.6% , T ARJZ 2 (B AE Y1 F1 8 7% B )2 533l
F71.01.2.58 F10.36 t - hm™, 405 5 BE 75 |4
YR 0.9% 0.3% M 2.2%.

2.4.2 RRZEMFM I EY RSB hRS T,
RS TEARZ AR 111.25 t - hm ™, /NTRE I
Fa A A W 4 ) 1 7 K )2 B AR R 39. 0%
F128.7% . H& S FRAIZAEYRIN6T. 7% ; HAth19
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Table 3 Regression models for estimating AGB of mixed broadleaf species

FEAKL EVEpys AHK R B i 2 i 32
Samples Regression function R* Deviation (% ) Range (c¢m)
265 Bk M_=0.093D>*? 0.950* ** -1.8 3.1<D<29.9
265 samples M, =7.189-2.127D+0. 188D 0.893* ** 0.2 2.9<H<17.3
Ma:0.12802'372 0.951 % ** 4.1
M, =201.359(D*H)"%% 0.967 “** -4.6
My =-1.424+71.225 D*H 0.877*** 0
M, =242.331(D*H)"* 0.965"** -7.1
12 ¥ M, =0.103D>37 0.992*** -3.0 4.4<D<22.6
12 samples M, =4.773-1.442D+0. 152D 0.993 * -0.4 5.6<H<I15.0
M, =-0.134D% 3 0.996 * * * -1.2
M, =192.367(D*H)% 0.982*** -3.3
M, =237.949( D*H) -3 0.976* * * 4.4
6t M, =0.104D>3 0.994* * -5.1 4.5<D<22.6
6 samples M, =0.134D*%8 0.998 " * -3.3 6.0<H<15.0
M, =197.421 (D*H) "% 0.999 * * * 3.9
M,=252.949 (D*H)" %% 0.997*** 2.5

# P<0.05; * * P<0.01; % % % P<0.001.

R4 MBI EAKTF EFER A IEIE

Table 4 Verification of regression model on individual tree level of all broadleaf species

FEARKL 5 R 2% 1 43 b Deviation percentage of model (% )
Samples Tree number M, =aX" My, =a+bX+cX? M, =a+bX M, = aX?
D D*H D D*H D D*H
265 ki 1 -2.4 21.0 -20.0 -18.6 3.0 27.3
265 samples 2 -22.0 -2.4 -21.1 -18.1 -14.8 6.2
3 -6.6 3.3 -26.9 -38.1 11.4 8.5
265 -0.4 52.2 -1.1 91.4 9.8 66.4
FH{E Mean 4.3 2.9 47.5 -49.7 4.3 3.0
12 #k 1 2.0 32.4 5.2 6.7 38.9
12 samples 2 -18.5 6.8 3.7 -11.7 15.9
3 -2.5 13.3 -2.5 1.7 18.7
253 -33.8 7.7 -62.5 -39.0 -0.8
FHIE Mean 8.4 11.6 46.9 8.2 11.8
6 Tk 1 -1.0 26.3 5.2 34.6
6 samples 2 -20.8 1.9 -13.0 12.3
3 -5.4 8.0 0.3 14.8
259 -37.6 -25.0 -33.5 -19.9
SF34H Mean 4.6 6.9 6.3 9.0
x5 IMIHE-FARBEESRMNENESE
Table 5 AGB of different tree species in Castanopsis carlesii—Schima superba community
it #T Stem Fint Branch and leaf # I Above
Species AWk % A=Wy % A=Wk %
Biomass (t - hm™?) Biomass (t + hm™2) Biomass (t -+ hm™2)
INELRS C. carlesii 35.31 81.3 8.12 18.7 43.44 39.0
fai R S. superba 25.75 80.7 6.18 19.4 31.93 28.7
MBI S. wikstroemiifolia 6.77 80.9 1.60 19.1 8.38 7.5
IS4 S, discolor 4.54 80.8 1.08 19.2 5.62 5.1
AR C. lanceolata 3.27 85.4 0.56 14.6 3.83 3.4
JARIARE M. kwangtungensis 2.11 82.0 0.46 18.0 2.57 2.3
HiAth 19 4~Fh Other 19 species 12.32 79.5 3.18 20.5 15.50 13.9
A1 Total 90. 07 81.0 21.19 19.0 111.25 100
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125 oM ARG 13.9% .
ol sM 2.4 3R AEHEYIAS AR E YL AR S W]
_ W FRARZ A T A5 R 90.07 t - hm ™, (IR KR
msﬁ. JEHE 1 R 81. 0% ; K2R i oy 24, 22

ﬁg tehm?, 1 19.0%.

s 2.4. 4 TARZHRG M LHAEY R YRR
2| AR A3 TC LR S WA 25 R G sh 2 -l
[hR 0. H R 6 AT UL, I VA K % i I s
0 M5 Mbl Ma Ms Mbl Ma Ms Mbl Ma FE 5 ~10 em BBy, MFRAZ b 1A 4y W 1 B2
1 /INEDRG -G ATV S RIS RS S 1 A 10 ~ 15 em A2 H, BERILE 3R O U A b, /N B

Fig.1 Measured and estimated aboveground biomass of Castan- WA A W 5 A AR Y L A5

opsis carlesii—Schima superba community. W T £ P 45 W

> g = =
WS Measured biomass; M, HUEHON M= (55t 2 & ?)D =3 o TR AR FLE I“
Estimated biomass with M:aD]’; M, AR PEAR Y M:a(DzH)b’fﬁﬁ:q?% %u*ﬂiﬁé}%ﬁ%ﬂ1$ ,)I%‘ D=3 cm E/‘Jﬁ*ﬁy‘j 3 )%." :gﬁg

H# Estimated biomass with M=a(D*H)" ; 265 12 F16 4r BIACFERH — - Jefe =2 - fefe — =2 -
PRUEARAEL 265, 12 and 6 represented for the number of the samples }:E’ ’ 10<H <20 ’ %—E. ’ S<H<10 3 —‘); ’ H<5.

which were used for establishing models. HETTIE S , T & % . FTAREH A Yy

x6 NAB-FABEEZEZEMO EEYMERESE

Table 6 Distribution of tree biomass in different DBH classes of Castanopsis carlesii—Schima superba community

(el E'Zigj/@ﬁé ‘T'Zﬁjjxirl% SR [ LE )5 Biomass (t + hm™) HEAZE
DBH class D H Tree density Rate BT s JN Y
(em) (cm) (m) (ind. + hm™2) (%) Stem Branch Sum Rate of total
and leaf AGB (%)

<5 3.99 6.76 750 21.8 2.01 0.60 2.60 2.3
5~10 7.31 9.56 1600 46.5 17.90 4.63 22.53 20.3
10 ~ 15 12.02 11.91 741.7 21.5 26.99 6.48 33.47 30.1
15 ~20 17.54 13.46 250 7.3 23.55 5.34 28.89 26.0
20 ~25 20.63 14.39 58.3 1.7 8.06 1.77 9.82 8.8
=25 27.52 15.26 41.7 1.2 11.57 2.37 13.94 12.5
7 BERRA(D=3 om) i LEMENEESE B/ S ke B 2 R I AR L D SR
Table 7 Vertical AGB biomass for arbor layer with D=3 . SO

y TR TR B A R A,

cm of the community

WFFE R W], B AR g4 5 AR R IRl Y G R OR

. M B it SRR B AT
w iy e D D DR g 1 RN ORI R 2 e

() ) F .t S A T 9 A g R
= - S RI2L, D BTSSRI R 5 2R GE 0 A 1
o DL Wy REH T G505 22508 i I A B e
it Total 3442 111.25 FE R AT IR 22 R, e 7 7 26 A ik 3R

i, H AR — D RAF ISP O Tk e ) i

ABD {EBEAR N A= BE AR U, B RE VS T B4 W i R AR WA B 22 SR T LA D S s i
A . () RE RO FE A RIOCR B A 82235 A A )
A5 R A AR R R DL DPH
AR T OuR R BOE R L T LA D O A AR R
3.1 YRS (19 2D AL AR ST A I 5 AR R e AL TR R
AT R R ORI R AL B B R R W W, SRR DL D S AR R BLAYRILL D H
P A R ORGSR s TR AR Oy AR R BRI REIA B AL R BORSEE, LA D S
B R REA S, AT RE R P R A A 5, SRR B ARG, AR SE M AR I B ko, B

3 i it



9 1

== T

L

I NI/ NE RS- AR AR 1) b b Ay i

2405

x8 WMIAHRM EEMELLR

Table 8 Comparison of aboveground biomass of subtropical forests in the southern of China

i8] bl iy H: 45 Biomass WER SCEORR
Community Location Age KA AR EVNE ARy R AGB Source
type (a) Arbor layer Shrub layer Herb layer Liana Litter (t+hm™?)
(t+hm2) % (t+hm™2) % (t+hm™2) % (t-hm2) % (t+hm™2) %

HR Rk Sl 400 165.4  97.8 0.5 0.3 0.7 0.4 2.5 L5 169.2 (3]
C. concinna
HR Rk AL 400  239.8 970 7.0 2.8 0.2 0.1 0.3 0.1 413 [19]
C. concinna
fithl R#E 51 348.0  99.2 2.4 0.7 0.4 0.1 350.8  [34]
C. eyrel
R/ B Ae BREEAT 550 2812 98.9 2.8 1.0 0.4 0.1 843 [27]
L. chinesis-A. styacifolius
DREM-FERETA  BEBEAT 40-~50  237.0  97.8 2.7 1.1 1.1 0.5 1.5 0.6 w3 [27]
P. assoniana-C.
kawakamii=S. superba
SR SR 12 6l.4 916 5.3 7.9 0.1 0.2 0.2 0.3 67.0 [35]
C. echinocarpa

) 1293 98.6 1.4 1.1 0.3 0.3 0.0 0.0 131.1
WA S, superba B 35 755 19.1 9.0 9.4 3.6 3.7 7.5 7.8 95.6 [29]
-l bR & ik 89.2  88.9 2.4 2.4 0.3 0.3 2.0 2.0 6.5 6.5 1004  [36]
C. glauca-C. calcareum
A R & 35 2.4 888 26.0 8.5 0.8 0.3 7.4 2.4 3057 [37]
C. chungit
AN K 35 147.3 9.8 8.9 5.5 0.7 0.4 0.5 0.3 4.9 3.0 1623 (5]
S. superba-C. carlesii
s NS 23 129.9  99.0 1.6 1.2 0.3 0.2 2.4 1.8 1B3L1 - [31]
C. fissa
INTF-fif A NS 3 1.3 9.6 1.0 0.9 0.4 0.3 2.6 22 1152 A%
C. carlesii=S. superba This study
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FE 12 BRDL Ffefd. ZRAKF SR TR 24 4 B /N2 -far
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