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Characteristics comparison of the leaf anatomy
of Cyclobalanopsis glauca and its adaption
to the environment of typical karst
peak cluster areas in Nongla
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Abstract: The anatomical characters of Cyclobalanopsis glauca of different physiognomy in peak cluster areas
depression ecological system in Guangxi Nongla were analyzed. The results are as follows; (1) The leaf ana-
tomical characteristics of C. glauca are obivously different in peak cluster areas depression ecological system.
Some of structures such as cuticle, trichomes, epidermis cell,stomata will express the trend of xerophilization.
C. glauca trichomes on the the mountain top is denser and longer than that in the mountain side. Some charac-
ters such as lamina thickness and width,the number of upper epidermis cell, stomata index, the lower epider-
mis thickness, palisade tissue thickness and sponge tissue thickness,are more variational, C. glauca leaves on
the mountain top have some adaptation to the water stress,such as the columniation shape of palisade cell,the

closer arrange of sponge cell and hyperdomis and so on. (2)All indexes of anatomical characters indicate that
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C. glauca can adapt to the water stress by the drought resistance in karst ecological system.

Key words: Nongla; karst peak cluster area; Cyclobalanopsis glauca ; anatomy; karst drought

WAL KT AEREMEHLEFFEHRE
G, T AR BN A A, R BE S R R IR 5
B8 BLARAE (FE K ST %, 2001), X TFRAEMYES
GHWSFRZEMMELXRNTRE, BAIMEEHT
AR TLIE(FEESF, 1997; B # %, 2002; Stace,
1965;Fahn,1986;) , I RE WX EVH . B E
ERSHXERMEY R ERBETARS (R
% ,2000; X K%, 1987), At FEHEE K&
W RR, AN T RREAW MK GEETE L ER
ATYE. BEEFHIENTR. EEWE,BK
B RER KRR T B R, EAREF
R E LR EARE . RERBI W
i 0 K WV Ik BB L YK R TR
RELBREKRFETR—RBEER—BRHRERR
G (B E%,2000), Hit,PERFKENFEH
FME, KAESHROET T8, B R— R s
BTRAR EAREERNEYHRAN AWHE
YRARREE(RE SRS, 1988). B TR
HISTE 5 R sk Sl REE Y E A SRR L
RAM—BHENYE. BXFTEHRRESNED
({71 45,1998)

i AEE R P B TR R R AR KR, R
FHHEHOESIRE, WR EFHTFIREMK
REE A T8 0XFh 5 7R 9 3 R I, 72 04
AEREERET KA RRESN EREFELZ
— FRAEYEREERE RGBT, BH
EERWRABL, ARESREN SR EME—K
RERMT, RERTEER T HRAMAY, ¥n

ERRUESREKREN T ASHEFNZEKA
FRESMEFEELRS,2003), Hik, K4BEFH
TREFRABEERXBFARMESHERR
MXEEHAER. FRERHNSRE LAWK
MEERSZ— RABBRNENE . REFRES
FETEHENEBHN EERESREKED—
EREAHRADR GRF,1998). WEEHFMK
FREWM KD ESHITHR, BHNEFKIA
AR, Y E N ETREEENRR M
K, AT AL ERFEE B RIRE O EE B
TR T R ALK IR,

1 MR 57k

1.1 AREMF

FUMTrOETHEXIMBNFRERHEL

WA 25 km, #b 38 AL FR N 108°19' E,23°29' N, ¥EH
HEHEN—-TERE, LHEHRY 1 ke®, A0
125 A, MSRB R WA TR, R TE
PEERNABEX . SBEEAERBESW . EWESP.
BEX, BRKENNUEHN, BEFHKEN19.84
C,ZHERTWERFN1 700 mm,4~10 ARFHELEE
FEFRA 820 IR E R 850, FHTAM
FERARARBERFRNB AP E(D,d)., BHEHE
ERUBRERNBZENE, ARAAHKER
AR EHE. BIARLBEACELERTE KN
REMEWHEBITAAALECATT (FH LW,
1999),

®1 BRBEEFERYARTREER

Table 1 The environmental factors of distribution sites of Cyclobalanopsis glauca populations

WA N E 30
Items (La.) (Lo.) Alt(m)

1 FREEE S£HE 4] b 4 35
Soil Ar. {mm) Mat. ("C) S.direction S.place S. dregree

i TH Mountain top 23°29.500" 108°19. 467’ 620 BeOK+ 1700 19. 84 — 1Ly TR —
(1B Mountain side  23°29.819' 108°19. 360’ 550 M¥eakt 1700 19. 84 SE 70° B3 40°

1.2 EMHE A

LBRHMERA BFRAUGEE, RENER N
#= 1Pn. SEEKIER SRR, BUER S
BT [ B9 BB E B M AT B AR 44T, 4 TP BK R
PN BUNRICA FAA(38 %0 i S .5 20 B DK R BR A0
TOXMENERR 1+ 1+ 19 M Bl B & W &

5E.
L2.1 AREHNK FEBRATHHFIRFEO. 4 cm
B fr, & 15 min J§, ] Jelfrey B (10% & MM
IIHRESIBREZARESTASE (4 20
W, WTRE, ZEHABUE. B 10 BO R
BRIV HEH . EAXEHETRE. A
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B, WEFLITUTHER:

MEAKRNBHEREHA BAEEMET,
BEHLI 50 MEALAN, KA/ EERRR DM
MEE R, REPHEFTREREKRER.

()KFLABHKR FEYLAEZE 50 MRS, DR
SABER,

OB HFE - MESILBRENI HER
BERAGRERR R

WS T ER  ME BB TS
Vi

GIKIBEE EREEHETWHEOXEE
LOWE 5 MBFRBHSILENE RS MERA
ERAMSILETE.

EOEALEED . ERFE/ETWE 40X H
10, MERMMEFSILEE) R MFLEFEER
F AP, M 15 MREF R 48, H .

S
~S5§P

AT EHE A SPSS 11. 0 4447, R AR E S
# Stace(1965),
L2.2t9pmash RAEAEFIAE.BIH
FOREG, BEEHETRE AR, WEHFSKITLU
THE: LTARBEE RENEEHEE MREA
A BRHALHEEMEE  MEHR BRAARA
MEOKE . RES. 80BN 30 MR, #4059

I X100

HE .
2 AEER

2.1 XFRENME TR RBEE

2.1 1ot Ehk MEMI:L2AR, EREY
ESAB WD FRNBREARCGEER) N 5~6
HEWERT D, KA —, HF5RE, B0
BN 2 281 4~/ mm’, IR ETER 4. 4
mm’, EFEERER, ARETRYE, ARAS
ML, NFLENETREREHARRD 5~6 8
BERT 2, KADFRE, BAUEREHERNSEHR
1731 4~/mm?, I X B\ R 5. 8 mm?, & J& & ¢
B, 40Hu e, h i RE 40 B .

21.2th TAE TEREWEHEHLELERRE
HEFAREEER AREHSIARB WENK
AN SABAY SIS AFE SILBEE X
LIBEHR—BEK 2,

(DREHAR. TREABRHERBER X
BEX., UWTHMERGREBRAETEER, 2 5~6 4
B . ZRELEISRER AREME(EAARK
B Bk ALK ATE(ER T :6). ML FILENE
RItkRE AR 5~6 AETERE, EFEFER
ERER, B KF Y RIEFE, BT WE
BREBRENREENESWEMRI 4,

R2 WRIEMREHE

Table 2 Characters of the leaf epidermis of Cyclobalanopsis glauca

Wi § Items 13 T® Mountain top I} B Mountain side T
EREMME A8 No. of upper epidermis cell (4~/mm?) 2 281+75 1731438 0.013
KL K/ Stomata size ¥ lLength (um) 20.5540.56 18.95+0. 61 0.799
| Width (pm) 4,5540.23 6.3+0.2 0.614

/% Length/Width 5. 26 3.15 =
K FL% [ Stomata density (4~/mm?) 383.7+12 379.5+15.7 0.212
KI5 % Stomata index (%) 22.7 : 29.3 0.027

QRAB. FRBRNETREARIFTLA
Maof, LTMEFERNESAIOTEIKREHN
20. 55pum, P FEE N 4. 55 pm, KEMBERN A
5.26, SILRRBEERN 383.7 4 /mm? , SAIEHE
2., 5B EABATEAFNBERIT 5. ¥75
BSAFHS~6 MBI PHMESERIDYR,. BT
MR /NS WP B Baranova(1987) X 4+
RMFSAKE, CMHFBHEBEX R LA
RERMARHE, STLUEBEARPEZRR

MRk Z B CER T -3), M Bk R4 E XS
R ERT 6). SILAK,RIAKRMEIRE
HRAER -V L, B DHARMEEALER—
FELATARAERE, KANSYEES, HEE&
EPHHESEERT 5. ZLTFILENERES
FLEGF BN 18. 95 pm, FHIFTRER 6. 3 pm, K
BEMRTBERILLA 3. 15, SALBAIEBEH 379.5 4/
mm?, SFLIEHR 29. 3, LA HHSEK T : 1),
EMREREAREXSARSA. SABHORE R
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TEFFFI RS, 45 T40 a0 Bl 4R T8 UL P 7 — AP Tl
ERIARMRERRRITIPHERI -,
2.2 XZE B RE T AR AR E

BN RO RE M FREN N THROE, £
TARMNEBEF BRI - 7,8), REMMIE = AR
B, REERLE, AW B EHRE
BALPERS IR R E A SRR R
MEE . BREFAMARNZEHMEEURERDE

ERSMHBIRTERRMEETABEROTH.
2.2.1 A AIEBEEEER BT MR
KA FNEERAFREN R, WK 4 TLURS,
IWMH RN EAREREERE 12.5 pm, FHE
EX8.07 pum, FTARBEMEHEER 2. 34 um; 1l
EENGEN L ARBERERER 7.5 um, FHEE R
4. 37 pm, TARBEFBHEEHR 0. 6 pm, INTRFEF X Bk
MARBEEILENE 2 EESR.

£3 WRAMRBRHSANE

Table 3 The leaf anatomical structure characters of Cyclobalanopsis glauca

2 K 40 Epidermis cell
mE  GNARRE s HAA
Items . ype Lacuna EEHE TRE Palisade tissue Sponge tissue
ussue Upper ep. Lower ep.

IR0 HEBPRmE, X x I~z 9REKF 1~2RB. fRAN HBR2~3EKERY hERERE
Mountain  fLF% EREFE.HFE W7 EH Bk KRAR HAEREE, TErEam4a
top = HBRREE, BRKHEEE. g3 NS E TR B HEF) =5,

1Ly ¥EMRMHE.E FRE 12 EAB.EKFE 1B.4BERAA hl~2BEKFE BREAW,H
Mountain  fLTF % RMEFE, HFE WERHOEIE SHRAMR. PR .
side . HMIONOREE. E®.

2.2.2 48 QOLRE AR3ITH, LTIKEF N
EREQRA 1~2 B, BERFERENE, HF B
F R REE, LENTFNE L REARAE 1
B.ERE . EKFEREFE HFIES ELEN
REE., WRMHHFXEEREERERY 28. 42 pm, 1l
BERFRFE EREBEERN 19.92 um, QFHEK (U
BN TREMAR S 1~2 2, WRIEEK,
X R 5 M9 BNk R N B AR 3 89 — F & R (Esau,
1977) , MR H ] HES) B o, BB KB X
BE WENERETREMEAE 1B . ARER
AN FEHRANEDREE, WHHFRHETE
BEEERN 20.83 um, INERNBENBETEREEEN
7.67 pm,

2.2.3°rH MARMAZEWTFERBANINSLS,
ARES BHEMEFEURBEASMEBERAAAN
WHISERRAR YR B FERRANERGEK
MEF,200D), IWTRAE KB EARE 2~3 Bk
HERARAR HNEF . +RESRRERI .
9), FHBEE R 96.92 pm, B KA X 150 pm; 11 fE
BH KRR AR H 1~2 BiR K7 % i A R (E
JRT 100, HEFVRST, P EE 59.67 um XA RA
88 pm, IWWEMERMEHRHMK/ TR 3. 43,10
WA 537, WM ERBERAREERE R
ENTE 4 M4 AR, HED 8 5%, F B E 2 66. 25
pm, KA A 100 pm, AL /BHALS R 1.6,

WEKEREERARERAAN, HFI B RF,F
WEEW 70.78 Fmvﬁﬁﬂﬁ 100 #mvw*ﬁéﬂﬁ}’\/
BHALRN 0.87,

w

BRFUMLTAFENSERX, FLHER
B3k 1700 mm,HEKIHEHHARE, B0
BETR. BT EHEREG K. BNEZ S
FEEROME, EESHH ERA L —EME N
. UM TEFRENEN RS EHE, ARA
Yz  FEEEAMEE LAEF, B R —FiE
VB EESTFENEATENER. XTESRY
FIESHBEENRR FEMRNER AL —
BN BEEHMNEERREN. M RERY
EROLESREN REARARENARZMER;
KA TrRaM%E /N BEHARFE XX IRAL R
{5 (Stace,1965) , MBI ATX FH F KR A 3
A RRARE SR AT AR — A, BH
T3 A,

I BENEREEN(ARR . RERE RRAR.K
LIMBERE

X ZIRAF(1987) 48 th B A M PR LM sh B

HEREBEENARBEEAEENERE. AHEER

3 it

REARERTEHN—RIBHEYE, RREKHN, &



http://www.cqvip.com

0000 http:/iwww.covip.

43 X Hi%E. FEhIHCR AT XH PRI A TR A5 AFAE B X 3R 938 R 321

ARPER, ENEEZBFRRFGHEmRK B
#,1982). AREERERERBEYIRENN—T
BERER. ~RPEHEYARBERRBERE AR
BN RS A RO A EY R KK 4 K AT
REWORBHEN(FES, 19, FEARU
W, ERAMAEFNEN L TARBEEEAFEERE
HER,BEATEL, WIEFNEN LARBKLWL
BERRE2GEA A TARBLILENE 4EESR.
W H KARR Z BN EMKE I EF X

5. Fahn(1986) ER R BAMY KK BN
ERE, BREMENAMEREHETFE, NTRH
BAHYNELRERARFNRKFE KR, It
Sh,REBERMMER, TREEY NAALREAR
W %,2002), AT LLAK, YR KDFREM S
LT, Y HITRIUN R BIER, YN Rk Tk
LS XH, ARBSREETHRB LK
%, BEb, TR X 4R L0 BE 1Y B8 58 57 69 B 1k K
SrEk.

&4 BRBEHABHBENRE

Table 4 The leaf anatomical characters of Cyclobalanopsis glauca

5 e

LT 1Y

Items Mountain top Mountain side T
MK Leaf K Length(cm) 5.1740.18 9.422 240. 33 0.075
% B Width(cm) 1.566 710.07 2.744 440,10 0.025
JE & Thickness(um) 373415 27319 0,022
£ & 2 Cuticle LB Up thickness(um) 8.07+0.3 4.3740.3 0.973
FJE B Low thickness(um) 2.34+0.5 0.6+0.8 0. 282
& Upper epidermis JEE Thickness(pum) 28.4241.2 19.9240.9 0.338
MM P Cell width(um) 17.83+8.7 17.08401. 2 0.010
M FE Cell length(um) 23.33%x1,0 19,9240, 9 0. 805
T # K Lower epidermis  J&J¥ Thickness(pum) 20,83+1.1 7.6710.4 0.00
MPK FE Cell length(um) 11.0040.9 7.6710.4 0.00
MR B Cell width(pm) 12.25010.9 13.58+1.0 0.836
M H S Palisade tissue  JBEJF Thickness(pum) 96.921+4.9 59.67+2.5 0.001
MM BE Cell length(um) 48.17x2.0 37.67x2.1 0. 601
MM E Cell width(um) 9.5040.5 11,5040, 4 0.232
4B /3 Cell high/width(um) 5.37 3.43 —
13 4 47 Spongy tissue JEE Thickness(pm) 66.25+3.0 70,7842, 2 0. 044
MM FE Cell length(um) 16.56+1.0 15.4240.6 0.003
ML FE Cell width(um) 12,5240.6 13,500, 5 0. 309
. WAGY/ %4 E B Palisade/spongy tissue 1.61 0.87 0.00

L TBUFF X8R 2 B2 40 I/ T 5 R 4 40 R BE
REHREAHAARE, T ARENEZHFER, LN
FRBMUETFNEN LRI REREE. bR
BEHMBEEERABE MFREBEEREE,

TS ILIEE R Y& K 0 P AT Sk
RBRTEAEENERA B ESHEYNTRES
BABRR. KARMMENEH KR, RETE
MEVREREKD, XERBEFRASERARTE
K CO,. KILERGARHRIIES W . N5
HRBHER. RFAM, TLHES El. KN
M MFREEYFE LB RO ER, THEY R
ANERERZAFENRN. HERABEOI A
A RS FL R/ 2 75 55 BB b AT R, 18 AR

BHKAK,FYBED N BEBX,ETRES
HTZANEERL, RAEHF AL TREMMNTF
PEEA RN, BR, KLY ®EH AR
Mg E TN, MABRE FRATEMSIL
. WHENENRIEABMKE X F=293.5
pm?) B W E T KR (119. 4 pm?) B9/, BEF &
BEBEHEZSR. WTMUUESENESILBNEE
AEAEERERER BREMENSAERERY
BE., SILTHEEEHEYN —-FIE, ZEDHN
B KSEBR—FER,MASIL TR, EBL K
SEHMASBEFTEAAEBRRNOER(ERES,
1997), L FINTHKE KAFMEXT ILENSTLEBR, T
R EERSAR, —HEBS KK AR
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R ATLAR B XA fERREOE.
3.2 BRNHEMHAKREMEBHESEN

Y AR AAESERANEERA MEA
SHERALEE AREBEEMEARPIEEGE
/BB ENERLAEMIESERANKE, 1
TR PARA M 40 b 1L B X8R 9 & 38, B 7T 8t
FusR ZUG BB X 40 R A9 49 5, ORI A B0 R AT
SRR THEER, MARERMNSE/NERBRT X
—IhfE (M %,2000), [EAT, A 40 MR AT 75 B ml
BSR4k A 43 4, J7 T 40 A VT LA R R AT Sl R o
MR 7B W B, BOA I R T B AR IR A
(Lee,1990), LT 1L & X BF B0 HE 4= R ofn i
GUALANEEFEBEEEZR. B MEALS
ERARSEBRERRT XFRAKSRE. B
HASHRAR L EBK, I EY NS KR
ROERKBEEM=BMHMNBK(EES,1997), FHi
FENHAOME AL mEBRAAZ AR BEEZ
. SILEFNFHEL, LTHRSNREARE
BLOHRMES MEARSERARKN S R EEL
WHR L TR KBRS IR 58 A b8 o BT R — & &
R BRVT LA A K 4 B 2K B L IR B SUBBARIE Y6 B 1k
AR E®H#T.
3I3IBNBEEUROEBAKEBNERTE

MFINTRAEREBFZBKS G . ERHE
BHEERPERMBNEE, BRABSRKOERS
FEBEESRE BXQRE LR MIRE T HAH
MEL EMES T AAAARRFEAKLE,
1999),

HYR L REERRITT 4R 3 Fr. 18T 8B S
TEMEMTR. FRFNEFHESM AL LN
HUU R FE R o 88 T 5 0% 8 Bk 489 fhaa
I EERY T WA R 527K T 15k 4 TR W BE A T
T, HYBORERKEERAE. (DENST
MAREMEA. (OBKMEERYRK. & Tk
932 Bh A B BB A B L A X BE A IR W
mRBETHE . SILAIRKETR.BOTREX
K.EXEEABES TR, EEEBERAT.LEER
PRAG M A L B4 i, 1L A o 0 B B S B LA P Bk
AR B— I, AR 3T R RE R Rl X2
H XA BB T RAEN.

52 30Hk
K 8. 1982. #THYMBHE¥(M]. L. FBR%HEAR

AR, 63—64.

HEI. 1986, KOBERMHYNKILEZS. HYWEBRE®L
#RAEDIM]. Jb3: BB iR, 4350

RIES, S, 1988, EHIAMEIM] EK: ERER
3, 1-—-100.
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classification of morphological types of stomata []].
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