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Eco-anatomy of secondary xylem of Schisandra
sphenanthera in Huangshan Mountain, Anhui, China

SHI Gang-Rong, WANG Xu-Ming, ZHANG Zheng

( Department of Biology, Huaibei Coal Industry Teachers’ College, Huaibei 233500, China )

Abstract ; An eco-anatomic study on the secondary xylem of Schisandra sphenanthera , which grows at an altitude of
420~1 840 m in Huangshan Mountain, Anhui,China, was carried out. The results show that the secondary xylem of
S. sphenanthera belongs to diffuse porous,vessel element length 741, 7~1 025. 2 pm,vessel diameter 152. 4~191. 9
um, vessel frequency 60. 6~70. 2 mm2 ;length of tracheid-fibres 925. 2~1 046, 3 m; Wood ray is Krib’s heteroge-
neous[lA and [IB type,single ray height 682, 1~778. 4 um,multiserate ray height 1 093 ~1 208 um,multiserate ray
width 63. 6~92, 6 gm, frequency of rays 9. 2~12. 8 mm™!. The anatomic characters of secondary xylem,such as
multiserate ray width, {requency of rays,vessel element length, vessel diameter,etc. ,have great plasticity in respond
to heterogeneous habitats. The result of stepwise multiple regressions indicated that the water and temperature may
be the principle factors significantly affect secondary xylem anatomical characteristics of S, sphenanthera. With the
increase of relative humidity, both length and diameter of vessel element increased,as well as the frequency of rays.
With the increase of annual precipitation, length of tracheid-fibres increased. With the increase of average temperature
of the coldest month, vessel frequency increased, and multiserate ray width decreased. With the increase of annual
temperature range, the height of both single and multiserate rays decreased.
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YA SRR YL SRR NE
MERFTEMERERNAEREPHEYIELER
B R B AR SR AT B 5T IR AR SN BT A A R
BREHNHN ST AER SEHEEELER
¥, BYRNETEARBETFRTHNREZ - H%
PR 18 7 4k BT A SR R ma B0 ) R . BRI
FHETHENFEARESTMTEL> FHKE
MEEME SEMPFRAITRURFEREMTES
18 B9 25 46 b (8 #4 4k 48, 1999; Zimmermann, 1978,
1982;Baas %, 1987; Lindorf, 1994, 1997), X F A [
b X A (R 4R 195 8 IS [R] 46 B A 0 K A R R B
BHRAR D> (EEES, 2003; HA6 8, 2001; H =
£5,2000; %% ¥4 bk %5, 1999; Lindorf, 1994, 1997 3B 3
£5,1989; Carlquist, 1977 ; Graaff %, 1974) , {B X BE 4
HPRERRBOESHHAREAL ..

i T Bk F (Schisandra sphenanthera Rehd.

et Wils. ) /B T % F # (Schisandraceae) H Bk F &
(Schisandra) , 2 “F IR 77 B [RAEY) , 038 43
WIZ EEER, XTEPFHRTFHIESFE
FRE(EZES,2003) , BEEWMETARMEH
BB HRAEARTHESHI MR LRE, &
XA FHBRF ARG, ARAFAEETZEHRK
A AR R AR R R AR AE ST R, PR HE B A A
BECHITITR.

1 BRABL

#FHILPLF 118°11' E,30°10" N, BB e H
W, MK 1 864 m, FEiAH LK EHM, IR 5 F
R, B0 KARAFRYILTE X, XA
E70% L RANEM T K XA T SRR EIX,
BABEREE FEHS ., B TFHLMBES, T

R1 ALUTEHMBHESEH

Table 1 Climate factors at different locality of Huangshan Mountain

R BR FHR BYA A ZR2E FHFE AKEBRE KBHE =K
Locality Alt N{A’I‘ ﬁnﬁo i'i-Jiﬁ° DRT AQR’I‘ 1::’1‘ AP poR:iis
(m) ) ATC ('C) ATH (C) C) C) ) (mm) RH (%)
% 1 Tangkou (TK) 420 14.6 2.8 26.6 7.1 23.5 14. 2 2192.0 70
5 Wengquan (WQ) 650 13.9 2.6 25.2 7.2 23.2 14.0 2214.3 71
F8F Yungusi (YG) 890 12.0 0.9 23.2 7.8 23.0 13.5 2 249.9 78
A1) % Banshansi (BS) 1340  10.6 0.7 21.3 6.7 21.3 13.1 2292, 0 75
1t % Beihai (BH) 1610 8.7 -1.2 19.4 6.4 21. 4 12.6 2 336.5 75
HHI T Guangmingding (GM) 1840 7.8 -3.0 17.6 6.0 20.6 12.3 2 369, 3 76

Alt; Altitude; MAT ;Mean air temperature; ATC : Average temperature of the coldest month; ATH ; Average temperature of the hottest month;
DRT:Daily range of temperature; ART; Annual range of temperature; ET:Effective temperature; AP:Annual precipitation; RH:Relative humidity.

SR B R 2, LT 8 WG B <R, T
W ERHRA G REREIERFE. BEIK 1840
m MRS EERH,1 AR EHRR-3.17C,7
ABFHKE 7.7 CT,EFYKIR 7.8 T, RMimH
RRIB-11 C; - HEREKER 2 369. 3 mm, RS
ENHEIKR 3366.6 mm; TFEAA N 205~225 d; K
F 10 CHREFIRLYTLE 2 100~2 400 C, FEITRAY
WU, R AR E, R R RGEMIT 40 m« 57, HEE
B AR IR 1 600 m DL B RER AR
O EA L M/NMNEEALMEE L. HEEE
BRI

2 MEETE

2.1 FRHH
2004 R B TLRBHILEIK 420~1 840 m HY

M. EREPERFHSHARA, BEIKRCES
B BETEABI B (24 5006 ~T0%6) FI B (35°~38°) %
AR AN, SR A S KGR LR,
He  BREMS KA EES| B 19 P (1995) B ¥
ARBRESE BRMARE Q9D ARITE, EH
BRERESREMS R NN 1998~2002 4Ky BT 4t
Sit. BIEEMBERETHREAE 1.5~2.0 cm B4
KpgAEAR 5 Bk 7EB MU 0. 8 m AL EBRBURH #EAR,
2.2 AR

R E AR 53 AP ER S, —F 4 BUEL R TE AR
B4, TR — S IR B AT M AT AT,
BHREAORCGEHRIGITE R, EL8RTHUEHFN
BESBEATKE . SEER. SEKEFER, B
IR E 100 HEEE. B KEBHMLE, AKX
MRV BR=0E, R EF 16~18 pm, FL—
BEEXTE, MEAMEH . EXETARMNER
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TR, FREE FEREEMPL S AIRELE
bR BIRFEHR I & 50 HHHE .
2.3 &t

UREEENRE S AMELS 5B HE S
Z (The relative conductivity, RC) F 5 1 8 % (vul-
nerability index, VI), 2y & 4 8] 5. RC = r*FRE
(Fahn %, 1986) #1 VI = VAT/FRE ( Carlquist,

1977, Hp.r=5%¥ %, FRE= S, VAT
=BREH®. T3 % (Plasticity index, PI) &
% Ashton F(1998) Wit B A K . P=1—x/X, K
X B/ EE, X AR R TFHE. AES RS
(Stepwise) HITZE B BT .- BAESHEFESR
EARFEEERERZE XK, FRHEHER SPSS
for windows 12. 0 $E474r47.

R 2 TEREMERIKFENRERRBLRESE

Table 2 Anatomical traits of secondary xylem of S. sphenanthera at different locality

AR

E2])

E2])

L)

fd 5 o 4 , fats 4 5 4K 2
e %éﬁ_ SEHEHR BEEE BB Mtk HIALE HF4EK e P fraes S
; FKE vD VF 5% PSP FL FR
Locality VL ) Cam) Com?) RC(pm? VI %) Carm) MRH MRW SRH (o)
# # X 108) ° # (pm) (pm) (um)
HE(TK)  741.74+  152.44 70. 2+ 1.48  2.17 90.04+  925.2+ 1093+ 63. 64 694. 9+ 12.8+
150.5 41.1 6.7 8.3 199. 9 318 15.2 227.0 2.3
BROWQ  822.0+ 160.6+ 68,8+ .79  2.33 88.24+ 957.6+ 1126+ 66. 5+ 682. 14+ 11. 44+
114. 3 38.8 6.3 8.7 184.8 332 13.5 207.6 2.0
ZAHFYG) 1025.24+  183.0+ 66.94+ 2.93  2.74 91.44+ 962.5+ 11154+ 78.8+ 713. 24+ 9.6+
126.8 36.5 5.9 7.9 197.0 298 14.6 218.5 2.1
N (BS) 996,84+ 172,74 67.14+ 2.33  2.57 80.74+ 994.14+ 1196+ 72.14+ 754,54+ 10. 0+
142. 6 38.0 7.1 8.6 204, 2 357 13.9 236. 4 2.5
dt¥ (BH)  984.3+  180.6+ 61,3+ 2.55 2,95 96.4+ 1025.94+ 1174+ 88, 24+ 747. 4+ 9.8+
161. 1 44.3 6.6 8.9 218.6 302 17.4 230.1 2.3
BT (GM)  951.04+  191.9+ 60. 6+ 3.21 3,17 85.54+ 1046.3% 12084+ 92. 64 778. 44+ 9.24
136.6 40.7 6.5 7.3 220.5 338 19.5 252.6 2.8
ISR P 0.28 0.21 0.14 0.50 0.31 0.16 0.12 0.10 0.31 0.12 0.28

VL. Vessel element length; VD: Vessel diameter; VF; Vessel frequency; RC: Relative conductivity; V1; Vulnerability index; PSP Percentage of single
porous; FL: Fiber length; MRH: Multiserate ray height; MRW: Multiserate ray width; SRH: Single ray height; FR; Frequency of ray;Pl. plasticity index.

R3 REARBHTCERERFHESSERNPASH
Table 3 Stepwise multiple regressions among secondary xylem characteristics and environmental factors
M H P e &N
Tﬁ‘{fnﬁ\al %c:)ufolfi;fl FUARE RERH ﬁfna:{o%n?:al %c:)ul“ogc_z EIHRE i€ R
characters factors (B (R characters factors B (R
SESTKE VL SSHEMERE RH 34,83~ 0.90 XS % RC M Al 0.0008* 0.83
SEHB VD SAMEIMEERH 2.66* 0. 82 HFHKE FL FETE & AP 0.65*** 0. 98
®% H ¥R ATC -3.55* 0.17 £ 5| §4k & MRH EHE ART -38.06* * 0.96
BEW&E VF &% H ¥R ATC 1,72~ 0.94 £ 3| 5tk 55 MRW 5% H ¥R ATC -5.06* * 0. 94
etk vI BB AR ATC -0,21%* 0. 94 H3) 5128 B SRH R ART -30.10% * 0.94
A %2 DRT 0.20" 0.05 SR ST FR FEMIEE RH -0.41%~ 0. 85

B: Partial regression coefficient; R?;Determination coefficient; * P<Z0, 05,

3 WELER

3.1 REKRREBHEHIFE

R RRTEMWERTIBBILMY, £ K
AHE, B FEER AREEHAEMASLH
. FE DT R WARAN, BFIAR B
AR AR FE T PR E 741, 7~1 025. 2
pm, R FERE N 152.4~191. 9 pm; FEHEFI £ K

** P<C0.01; *** P<C0. 001,

BB, METLE M TLeE, STLELE 80% ~96%;
FEE 60.6~70. 2 ~/mm’, REHFEEH, K
REITEAF4, FHESREHE 925 2~1 046, 3
pms KRR ERARIE 1A MBI 0B, R 5 4E
682.1~778. 4 pm, ZHISTLE R 1 093~1 208
pm, SN 63. 6~92. 6 um, HTLFEY 9. 2~
12. 8 mm™ , "R AT 4 AR F R ARFTIH L
BRFMEMER2 i, AE AR, EPEKTR
HEARREEERERIEE —E T, Kb
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HPEFMAMBRHFENEREFREX

SN RINE 3 ME 1 iR, ZEREBLH
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FLAPRF FHZE S G R BEAT T EHEE
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Fig.1 The relationship between secondary xylem characteristics and environmental factors
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BRI — BN, B ERIRMY S, KA
KEHSHB D FARYG KBS, X5 Baas(1973)
Graaff 2:(1974) A & Oever Z (1981 45818 1540
B, 5BFEH 98D AR -2, HIRAE, K
HEASHAREERASEXWEE, ME
BAEELESHEFHAR. B TARMEXEZEE
W RREEGFFFEERBRR A SH FHE
W E RS M EYETRAR, Hik, ik
BESESEFZREFAEEREEXR.

L E [ H 487 R, K5 CRIEZ SAEXT IR E M
BEEEMEBE(GFEAEEREMER AR
EMEPHRFRERAGEHBHFENESHEF.
H K 580 F M LS R R/NETIEX,
MBENSHAREMTEXRAED. o, &3
P45 R R BT, S M 4 v 1 UR F YA K i R A% )
PR EHERFHAFTELE L HER, MR
EHEAEXHE, EERE BR A RE. . SKHEXMBE
F, WEARRIEWSKAZEHRER,EERD
BlEASHEIN¥FNEN, Zimmermann (1983)7A
RARMRZ KB (FE T HRADEE)
W R (BE R BT 4L K ) B 5 | sy [F e,
PESEMEZHER. SESAWEKITEROER
Mz eFR, NEL B AE, iR ER
TR, AR T 09 % £ (Carlquist, 1988; Zim-
mermann,1983), AR EREKY, HiEZE M
XHREHEM, RESFREMEEHFHMBELE,
BEERETE MG, SF AR EH M. = SAHXNRE
SN FE ) 7 B T 3R, LW T BEE 9 G0 T 2% S O R 0
AN BREBERE, ERESELTRAEKT, I
AT, B EEANTREKSEROE.

X SR MEEREERE MM ERE
BEDWSZE R, HIA AR TEN T KIS N
BRI %4 WA E E 1545 (Zimmermann, 1983;
Carlquist 1977), Z WA & % & w4 3718 ¥ 76 B8
R TR AuaIsme, 5, T IR S 8 W E
S5 RES XA (Yd pmez-Espinosa %,2001), Z&3C
PR R, MEE WA, M X R W&
BREABREHM, SEREREEK. A FHRL
F-IRERE T 2 000 m L b, KAKERET, i
TR BRERRBREASHIKSE. BH
FRERWEZER  EBEEL, FERZNWAE
Wz, Bk, BIREREKMEFHEKT
WA R FRERGLI7 E BB 7 358 1B K 4 4 5 3R AR X

BIK.
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BB N —BN 16, BEE (Eucalyptus globules)
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1994) , {8 222 T F (Syringa ablata var. giraldii)
ARG T B BE B AR 00 T R (K B3 hn) T 4 n
(RZ4,1989), ¥EM (Liriodenron chinensis) K
ST BEE &6 5 B3 AR B AR (BT 48 58, 2001),
Bt (Populus deltoide) K §T R Ff & + 38 5 & 19 1%
AR (ZEEE S, 2003) 5 3 0 K K (Fagus luci-
dBRISF R EHEREERNEME LA 8
B, Bl A FEV 1R B A RRIRD Rk 43 B F SR RE/K A K
SHEEREOMEMEBTREEERTEE%,2000),

ARG RFY, D HRF R F 5L
Z ISR B BE B B E T D, 25 4
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FoRE(1989) AR — B0 h THESE X A3, FE g =
B, B, A SC S 3R IR SRR T 4R 45 (2001) Y &5
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467 7T R AR M YR A R SR B X A IR R B A e L B
VLB FH— LR,
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