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Anecoanatomical study on leaves of Cyclobalanopsis glauca popula-

tions in the eastern subtropical zone,China

CAI Yong-Li! ,\WANG Xi-Hua?,SONG Yong-Chang® (1. Department of Geography.East China Nor-
mal Universiewl , Open Research Laboratory of Remote Semsing in Urban und Environmental Archueology. Shangha:
200062 2. Department of Environmental ScienceEast China Normal University, Shangha: 200062}

Abstract: As a dominant or companion species in commubities . Cyclobalanopsis glauca widely distributes in
the subtropical area of China. Based an the methad of eco-anatomy ,the variation of leal anatomical charac-
ters among 10 natural Cyclobalanopsis glauca populations from the eastern subtropical zone in China were
studied and the results are as follows. 1. There are wide differences in leaf anatomical characters ameng 14
Cyclobalanopsis glauca populations. Their coefficient of variations {CVs) are from 6. 0% to 20. 5%. The
one of palisade and upper cuticle thickness is the highest,the one of lower epidermis thickness 1s the low-
est, These differences are believed to be the basis of their adapting to a range of environmental conditions.
2.From a correlation analysis.temperature and rainfall are two main environmental factors leading to the
geographical differences of leal anatomical characters. There is a significant negative correlation between
temperature yespecially the mean temperature in January,and leaf thickness (palisade thickness also includ-
ed) ,and this correlation also lies between rainfall and lower cuticle thickness. But scil may become a key
factor to influence leaf anatomical characters in some local areas. The resulis of TWINSPAN and DCA
show that the thick cuticles or leaves may adapt to low temperature and rainfall,or and the limestone. On
the contrary,.the thin cuticles or leaves to high temperature and rainfall »or and the acid soil, 3. leaf anatom-
ical characters themselves are considered not encugh to be used to deline ecotypes of Cyclobalanopsis glau-
ca. because their CVs ameng the populations are less than 503,
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#F M (Cyclobalampsis glawca) 75 #E (Castanopsis sclerophylla) W B8 U2 B o] & 8 9 T AH 40
S FEIEF.ETEHEZHAHRE WA EIREN, FREFREHHEELE T HAEERKES.
ERYENLOREER LN EEREETE.

HAREEYSEANEENERT FAINLEEY 3 M EFRSTTHFRELBYEE. TEER
KHBEY, ATHARETHRUEREY R RN AFEARE VST AR ERE v AR 548
M LFERRAHNAEREFBEAHHESRDEHMHEN. BH.FAERERENHHEEHFHED
HABRTREENREBRRNOME S M ESWH R L EETHITREEYEE EuERGLT
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Table 1 The environmental factors of distribution sites of 10 Cyclobalanopsis glanca populations

S A 2 3 EEd: o 2 T3 ‘FREE FEHE 1 HEE 7T HHAR
No. Site Le. Lo, Alt{m) Scill Ar. (mm) Mat (C? Ja, t.(CY Ju.t.0C)
1 #l by 015 118 07 420 AC 1500. ¢ 15.0 —3.4 17. 8
z EHHEELS 3z 05 118 48 120 AC 1010. 2 15. 4 1.9 28. 2
3 = ol e 31 22 115 49 110 AC 1150.5 15.5 . 2.3 28.9
4 BlXBe 31 20 116 16 350 AC 1350. 0 15.2 2.0 28.0
5 HlsgHeE 29 43 118 3¢ 300 AC 1642. 3 15.3 37 28. 3
6 THRER® 29 55 121 35 180 AC 1381. 3 16-2 41 28. 3
7 A ALES 3019 120 12 25 AC 1400. 6 16-1 3.6 287
8 HHEEE 30 19 120 12 75 SA 1400. 6 16-1 3.8 8. T
) AL 25 15 1% 15 500 AC 1507. 6 1%.% 10-0 27. 8
10 BHELS 23 18 1ic 19 200 SA 1873. 6 15. 8 8.0 28. 2
+ AC Acids SA— Slight alkaling, Mat. —— Mean annual terperature, Ar. Annual rainfall, Ja. t. —— Mean
temperature in January.Ju. t. —— Mean temperature o July, (DMNorthern Huangshan Taipings @ Zutangshan . Manjing = 3

Miacheigou. Yixing 1 @ Dabieshan, Hoshan) (5! Scuthern Huangshan. Tunxiy 8 Tiantong. Ningbo: (3 Juxi. Hangzhou, &
Yanxia , Hangzhou s {@Meihuashan , Fupan ;i@ Yanshan. Gulng.

1.2 EEEFIR H T

EERHTFRER . EE s RRNEN —AN TR MBEHRESEH® . RB|BEB A 0a vk . 5%
3 OETHMEDE RN T FAA BERTEE 120 L EAFROEH FEH L FAMESNE
Huft AT R 12pm,Olimpus BHZ ¥ BHEEEZE T RES2EF . DREE.
1.3 RENFNIHTE
1.3.1 RERE THEEHFAEE.E.FEEARBER #ENBEH. BE.BEHAHERNERE
BOHRHANBEES, B EEME 3 K REHE.
1.3.2 AFFE SEEERESWEKFAERE LRSS WNER . EX SRS EREREL
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2 HESHE
2.1 FXO A RH A FELSE

BFHAMFAREH. FHEER 200em, PHEMHN THROE. 2T HNERE . F L BES 692um.
EFEHAERREHRAR  EEAERFARBE . ATELRY 1~6 EHHEA MM Flkmia Sk
WAAZTRRTEARIIMDREETRAR ERE RO rHOwELEEEHIME, EEF RA AL l
PP MM AR A TR LR PSFEN R AYEHETFEF - CHED '
TR, HRM L HEEEEHRE  FEIRE Y 4 1pm, ERE -2 HEFIEE el o B iy A s, T
¥ 5B K 23 3pm; i P EE A 5 £k 0 RSB ST M AR AN I W RS S Y TR B Y 92em, H A M
EHE.FHEUE LEFHFAMEAHAIENENTHERLR T 11 B, SREAPNTEHEE Y
73. dpm A KA IE AR FEFI L R AERE I E _E PR o 59 R BT H a8y B A2 % T R FhBETT R R
b, FROTRED - EMHRAR AR LR LR D BRKITE FHERE R 12 4pm. T ARERDE
MARTE T EE A 1. Tem.
2.2 HEAMFSEHER#ENESR

EHEENTRAEY FNEEEEARERRENEC I HE FEAF G ESHTHESEWmNOR
HEEARTHEES. B SR EEF L ENSRFEEASMRELE D), RAKFEN M1 L@
T gy AR 25~ 5. 3pm 2 ALEREE (V0N o0 30 R R AL R B LR EE, R
BYILRENHEFBELHE. TN LEFHEr A aREEW, & FAHRNEEELE LI~
2 10pm Z ] EREE TN 16 3% LTS EXNHBETAA T ARESE. AN RN LERE,
B REMEEELE 17527 8pm 2L EEEECU A 14 7 LIFE EHEA LT B R S
HFHRE R, T TREMNEEEEE S A 112~ 10 8om AL ERBEECV IS 5. 00 0L 5 M
MR RN LENEN. DWMEASYEE S L 63.3~116.8pm Z [0 ERIFHE VY
20.5%;; REFHARE, BRI RE. OB BRYPAER T{LTE 62. 5~ 84 tpm X[ ERIEE (V)
oo BB E AR DA R EE R 160, 0~253. 0pm F ] X RIEE
VORI 8% UEILAMMH RN ER MM AR ERNE PR, RPHEE LA 4. o~
772 Opm Z [, EREE (CVIH 7. 6% KL R B FrBEAY 17 . B $E PP EF I BH.

it Ek R S LLE L FAT A SRS TR TR AR B E R E OV R )
A R EAME. T ARE. ERE. v BMAE . R, FRES. RIPH SRS IEES.
Bl dL i st B SIS EE A LB LA, B s D F0 S0 LR B L B e
AR B ER L R DR R B B PR F] F s i R R,
2.3 FERETS5HGW B FFEE (a3 i

B EAR s U e R E AR A SRR R E G g, A& THIESEREFETE.
XL SEENORE TE X FEE TR RS iR R TR A E, B
XHHEEFENYES 8 MRS S S SH TR T Ef R BRI & 5.

HEMNTESERNTABASE M ERTFMEXE RS TREZAEMEMER ). SHE
WX B RHEE EERRES H 1 BEB SR met b B AR R RS 8 Fa7 703, Ok R HE
EXEARSTARENEEENNFNTAEERERETHENBS. BRABRELRSTETF L
RN FEREMEEENENERXY . SEERFBIEFHEMEX FHNESTHEREEE R EA
HX RRHBERAASEEVEFRATA RIS LEMOERERS BMEd . BXERTH.

HEMELSERY SRS CHE X S EAEN . S E SRR E SRR S E
EEHARANE TR EE N EEEER T ST SREEER . 55 SRE LD EFAMH L8N
e B Em Ly bR T RENEENER., SR MERMELS TN AR IET{L,
R HXEREE BN SREMPEE R A B QTSRS FEE T RHERE . SERH
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R EENTEERAERX. ERNAM R EEN T SHHNAB R FRS EARERBERER
EBRSHBHE.EERTER(THERALREOMIFATEEN. Bhh, 76 FR RN + W2 3 5 A
MEEDTSER . RETFRA—SBEFTHRMNOF MRS, PHED RS LK 8 SEAMERMT A
WK EMIEFAEBCT A ERE LN 7 SR,

FrLAFdUSL . BE.SHAER. MREEAEMH FERBBETEROEIE FHEERTBE
B SE TR TR AR

B2 10T WP W A R ()
Table 2 The measurements of leaf anatomical characters of 10 Cyclebaignopsis glauca populations

gﬁ'mter 1 2 3 4 5
1 LA mmEEE 5.3+0.8 4.6+0.8 3.410.8 3.8+0.8 4.0+0.8
2 TARMEMERE 1.540.3 1.84+0.5 2.110. 3 2.040.8 1.540.3
Lot 34 9; 26.8+2.8 27.8+4.7 26.5+4.5 21.0+2.3 23.0+4.0
4 TREIEE 12.141.3 13.8+2. 2 12.1+1. 4 12.3+1. 3 13.543.3
5 MESHAEK 2~3 2 2~3 2~3 2
6 MEHFEE 115.54+12.8  104.5+14.3  B87.81+22.7 $0.0+17.8  100.8412.3
7 MR 84.0117.6 80,6139 72.24+13.8 83.3115.3 74. 0£15. 3
8 FEAAE $46.0+10.6  720.0427.0 661.0%30.0 772.0%80.0 750.0%7.0
9ty R 233,014, 4  230.0+22.8 190.0+40.6 206.0x+19.0 205.0%+12.0
Chﬁffter & 7 8 9 10 V%)
LA AR 4. 8%1.5 2.8+1.0 4,34+1.5 3.04£1.2 4.810.5 20.3
T A 0 % B 1.8+0.5 1.340.3 1.840.5 1.8+0.5 1.5+0.3 15.3
ot 34 4: 24.443.0 22.312.8 24.8+4.8 17.5+3.8 1B. B+5.3 14. 7
TR 12.8+1. 3 11.3+2.0 12.3%1.0 13.04+2.0 12.0+4.0 6.0
WEAFA RN 24 1~2 2 1~2 2
EJips: kL g 116.8+26.3  65.8+23.8  89.8%15.0 77.5+9.3 63.3418.3 20. 5
MRS X 75.0+18.3 $5.8+14.0  £8.8+23.3 71.8+13.3 $2.5%+15.6 9.7
Gl AL 9: 655.0+55.0 660.0+28.0 695.0+70.0 744.0%24.0 §14.0+£30.0 7.6
R J: 223.0+31.0 168, 0+42.0 199.0+37.0 178.0%+15.0 168, 0+23.0 11. 8

# P<Z0,05, % « P<Z0.01,1. Upper cuticle thickness 2, Lower cuticle thicknessy3. Upper epidermis thickness;4. Lower
epidermis thickness:5. Mumber of layer of palisade;6. Palisade thickness 7. Spongy thickness ;8. Main rib thickness; 9.
Leaf thickness

3 WA K RYNE S E SR T A 51T
Table 3 The correlation analysis between leaf anatomical characters of Crelobalenopsis glawca and ecogeographical fnc-
tors of thelr distribution sites

31 =Y 4 mi FHRpwR FHEAE 1 AXR 7 H¥iR

La. Lo. Alt, Amt. Ar, Ja-t. Ju. t.
LAFREE 0.089 —0.292 0. 082 0. 293 —0. 261 —0. 427 —0a.522
F #o K BE 0.514 0. 166 —0.16¢  —0.830" " —0.434 —0, 228 0. 260
R 0829~ 0. 472 —0. 414 —0.294  —0.820"" —0.799"" —0. 304
TR RE 0.120 0. 164 0. 268 0. 075 0. 050 0. 110 0. 144
41 87 9 BE 0. 527 0. 461 0.202 —0,101 —0.574  —0.633"" —0. 465
BRSO 0. 563 0. 233 0. 459 —0,439 —90. 589 —0. 678" —0, 533
o i R 0.194 0. 215 0. 401 —0, 327 —0.035 0. 096 0. 250
e L 4 0. 640" 0, 364 0. 149 —0. 231 —0. 564" —0. 720" —0, 481
+ P<I0.05.+% + P<C0.01,

2.4 EAFUHERF
2.4.1 TWINSPAN #r2& FERFEEE® o -ES#EHE, B TWINSPAN B34 10 S FBBEHEG TR
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of 10 Cyclobalanopsis glaucae populations #2000, MR~ AERRET ARt
M pses g pop
FRIEESMHE 4.5 e SHBT 7.0 # 10 25,
R 43 B 45 R B 725 400G T B I R AR OB S A L SO R b A R Y T B R EE S AT
RHRL S HE., XEHEEINMNE RN . EX ERRTHE EEYRFANBRRE OO ATETR
MRS LA BN, X HREE 2 E A A RRE X BEATERIN A SO FEHES FRAE
USRI THH A B, FHRE TR MR T SRS,
2.4.2 DCAHifF DCA #F5 TWINSPAN 43
ERER B RRT BFRMHRE A RAGENE
REFHERMER.AE 2 HI] LE S HEFH AX] i-[?
EEERETHEX—HEBETFHELBY BEH gat
R ERE EX— TR RE SR 2o oo
AAESEFHERS A EROER L TETRE "_; Lot S .
T 3 4 My (X 08 O T 20 T 000 A e A 5, (LR R 1R Ax1
BHTHEHEHREEASSEAERT A ERME
O, X —HERE T AN MR E S X TR R, X
AR FER N ST RE T E
o -5 L Tk R A RS O v
HIRHTHET & T SHHEE THSS MW (SRR ERE R E LS E FrE .,
E—HEERPUMARE R RIIERLL REHAHE. XS ERER KR EIERGR, T
BREHER.MEE—SPRE 2,
3 it fosie
FREENGTHARHSHHI G RSEEE LU RBRAMGER0 S, RISl v 2 —
RS R Syt AR B 1S BRI SR IR R — UM R, ¥ 1 X A Laurophyll #
Sclerophyll 2 43, B4 £ €295 B 5 W 344 45 P 40 %5 SR OF 4K (32 SR B #K) A S 4 e B BL A RO OF 380, o
A KT L 3B Y F TR R A 9 0 SR 4 S o o T B B L) 43 A 9 R S R O BT MR BT R
B RN A RN AR SR ETHTREMNEA  HEAREHREN LT AR
[ 2 B 5 T L L P Ay Q0 0 XIS B M SRS 23 A 1, 9 0 K P9 D3 4 28 1 S JE AR LR BB S
BEAE. FESVUDMEST,F —WERE A RS B 150 X R F PGS a2 R, BT 8 M 4k
BAHBRAEY XHERRTBR LH N ST H R0 50 %70,
ERBERETEAE AN — B O KM FHRFTAEZ 5 CAA, KL 900mm &
HOMEERNESAETERG FMEBASE. SUEETIANMEF = THSEHR i LR
WAL ER R AR EEERBEEE T 4T BRER GRS R R T 5008 K 2 A9
A BRI T AAMEME O LSRR E ST,
FREoFH &SI T RIRES R 5, o & R KT A B (CV)EE 6% ~20.5% 2
BT o 3 oo 57 8 B A O B TR T WA R R Rt O i TR SR S R A R E R R R

el
I

B IofEHFEE DCA SN
Fig- 2 Two-dimensiocnal scattergram of DCA ordina-

uon of 10 Cyelobalanepsis glauca populanions
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BHHETEAMTIE X TRETRAS ) SE Ay EMd. BapEk. TR 10-MERHERA
BHNTREERN BREMCV AR S0K MEFXFERNEREF LA . SHEMRRAFTLRE
B PO , B UM G A P O A T S Y A 4R TE XS F R M R R R T A S R R 4.

BERERM A ERMEEREIE A0 BRRIAE —EMHE. HxotRE.£¥EEReE
FHBEERMESETH BEGHNERS A 1 ANRE HEMEM - MEEEESEHT (BRI
ERTBENBERASERD . RRAEHBERERE, o MEAEESEYE. /5@ TERETRN
FETRASTAELEFER2 B8N A EEEEXEFRMBEASEE W ELETEZLFEE
MES AEREIEEHITARBEMNEE. W ESVEMARLIEHESFRSEEHRRPLETE
R EUEHTAREMEEMBSEG A RmSE, MRS ERAMESIAYREE TR (LR
KTAREEFRSEETETHXM ZE5EEINGREUEER.FENAFEE M LEr EAR
BEEFNS TREXEED, MHFRAGFAHFARTHE NS, FEFREFHEH A E-HR R
FFHEE T AR R R4 B A .

A ERBEE . ST ERE ARG AR RN A L ER
ZFALMERCSTREFEENERINEWN BE IR T ERAERSEN ST SRR
FEMEFEARETFORSER (MR KESY P4 EME. BRAXHRMERM Lo MEEET
H 0T B A FRER o AR TR S R A B B AR AR R e 0 R RO R T LT AR R
HE R EME AR EE.FE S RA RS L RT R —FE NS e AR . FTARE
FIHERE 20 A4 P BE DR X 4 T A 3R L I B R 1 R R - NPT B A S SRR IE . TWINSPAN B 280 DCA HEFF
SUTRS RO R T Faditgs.

i EREGEEWNES A EAY —RENENESET. EFAEREFEM., HIEEHTE
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ERERAE, TAEXMEXAIBERREOEN.BERX -F R EETIHFARREE L,
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