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Comparison on leaf anatomical structures and drought
resistance of six broad-leaved plant species
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Abstract: Acer truncatum, Prunus davidiana, Gleditsia sinensis, Cotinus coggygria, Jasminum nudiflorum and
Celastrus orbiculatus were selected on the campus of the Beijing Forestry University to compare the mainly leaf ana-
tomical structure characters and analyze their ability in water loss controlling. The results showed that the mainly leaf
anatomical structure characters in controlling water loss were different. By using fuzzy cluster analysis, the ability in
controlling water loss of the six species in the thickness of cuticle, the thickness of upper and lower epidermis, ratio of
palisade tissue to sponge tissue,and length of stoma were selected to comprehensively evaluation, The order of their
drought resistance ability is; A, truncatum>>C, coggygria>> P, davidiana>G, sinensis>>C. orbiculatus>>J. nud;i florwmn,
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1.1 ##

F 2002 4 8 A LA K2R E N R A
BAHGL AR IE R B 6 Fhdb 7 # L B A 2% 3 R,
439K T E W (Acer truncatum ) Wi Bk (Prunus david-
iana) Y8 3 (Gleditsia sinensis) . 8 7 (Cotinus coggy-
gria) B F (Jasminum nudi florum) | 7 ¢ Bk (Celas-
trus orbiculatus) , 35 12 W 58 R H S FB R 4B W AL
TS 4~6 R JoHm L F 5 SRR B B i 4 B
RIER.

1.2 5%

FAZRBK v B 88 it A B R IR 2 S 2% B, BY IR
MAEPHMEHZZEMN 1~2 c® FH, BREH
FAABERRF . FAABUREN . MREE
K 8~12 pm, T4 — EGITR, MERMIRBE .
¥l A BT OLYMPUS A% B M5 T WE. W&,
HHETEMBSR. ANEGHE - ARBEE.LTX
EEE MEAREE SRANEE SALES.

SFLEAE R FHEN B (Chaeles %,1981), fEM:
FEEHSRERT G P MW, T8E TR RY
R T B, %1 K& Al OLYMPUS 4 4 B 5448 W25 U
ESLMKE . SILERE,FH#HTEHBRK.

BRAEVNE 3 KA, BRI ELERR
10~15 MRLEF,

2 BREAN

2.1 MR B ERSIENLIER
EWFHHAEBRASHRERER I & TEG
MEBRE 1.
AREEES T LRK MBS, B—
Btk R . A &K, BRPER, KEEXDH
BE&UHERAREEERBENAHHLEEOIHK
N EBEARZRE, B A SO B YRR K 4
AIR &, 15 4 K 4 89 BE 7 3R M 3R (Donselman 4§,
1982), NI EHERE  EWFH AN ELREARE
BEE#O0.5~1.6 pm2ZfE. BWHANAREER
Bk 1. 6010, 43 pm, KR ITTE WM B, B E
0.85 pm EH, WM ATZEEE N 0.70+0. 2
#m,—%%fﬂﬁﬂﬁﬂgﬁﬁ}%gﬁﬁ 0.5~0.6 #m,ﬁl

HEBH 1/3,

MR R AR SR HSR LE M/
i) B IFME YRR R KK EEIEIRZ —(Lev-
ittt,1972), HEHANB KRB ERERARS
BE,RXENBEHATHEMKI NEFTRIIERK
[ B2 43R, [RI R, A 1 LR 3 0 T R Y 40 AR Y
RERBRIEXGERNKIHTR. NUES
RE . EMEVM/ BHEZFEE, LXK, 53
2.13, B¥ . EWHRZ, 45K 1.61 1 1. 58, TTEW
WA L1, RS RENM/ BHER/N FHR
A 0.43 0. 36, MFM /M ILE R HILB L 1/
6. WIBkAHHEE AR B RE AU & AR, T
HAKRERILFERABEATE, 5 %585, 848
HAWBHEMEBFAN ST, 2L AAR, EH
FEHEEMBSEH, REREN R EARNSHRRE;
WHF A AR T & BB/, T BIERA KA
BOAMAETI B, RE R R SR A S A REE
D HEFIMM B ESHARB  RAREM RS H
FE. HEMEMH RAAEHRER T LAWY
ZIE., B R/ % R E, LBk R A
FIER AR, KR B3 BF o £ W, e e Bk
MAFEBTRENHEAR. B ETEW. LB,
FEIE CECT Y I P 4 B PN R P K R BE A 4 4 B 5 AR
MERT&EHEMME, FEHEFABDINA, BE
HEYEMARATEERAS RAMK, TEE -
B, SH#E—PHAETRFARSER L, &K ¢
Fhas AR K 43 B BE 7 B3R T RE RERE R .

REMBMFLE, ~FERERPTIE, Z—F
A UELKER. M E  TRENEELE—
ERELHRATHEERLKNED REARBE,
— MR ERK MR IR, NEREEE
E UMM OENEERK, X 20 pm DLE,TE
M ERENEER S, 43K 17.1£1.4 pm H
15.9+2.0 pm, MEH . BIENEEE 13 pm £F,
EXxMHA, NTREEEE, BX&E, 57 18. 43
+1.85 pm, TEWN A FE M IEHELE 13~13.7 pm
Z B, WBkA 11. 65+ 1. 54 pm, HHE 10 pm BAF

WAFERBESKILKRATEE, EFMNEH
T HELEBT &S5 ZBE 90% L E (Levittt,
1972) . SALHIMRM K/D HEEZ WA YR B /K
KE. —BIAKHSA/NEEZ . BH . RERESR
i, BB R ZE T B &M T B Ko ik, NTRER
ZEE ERARBHFEZ —RRIL%E,198D),
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BRI SHABYIE (X400 17258, 2. 0ibk; 3. 8238, 4. 349, 5. 0%, 6. sam

Plate |  General view of a portion of a transverse section of leaves (X 40) 1. Acer truncatum; 2. Prunus davidiana ;

3. Gleditsia sinensis; 4. Cotinus coggygria; 5. Jasminum nudiflorum; 6. Celastrus orbiculatus

R 1 AMEAMNMHRESBISROLER

Table 1 Comparison on leaf anatomical structures in six broad-leaved plant species

fa R R R R (pm)
WAl Thickness Thickness of epidermis
Species of cuticle tEE THE
(pm) Upper Lower

HHEZ 2R B4 A W/ SAEE Bk

)29 3 SRR Ratio of  Stoma Loneth of
Thickness of ~ Thickness palisade  density -EnEth 0

palisade of sponge to sponge (No./ Sztoma
tissue(pum) tissue(pm)  tissue mm?) pm)

JLFEMR Acer truncatum  0.851+0.27 17.08+1.38 13.43+1.68

\i#k Prunus davidiana 0.7040,.20 21.28+1.18 11.65+1.
B3 Gleditsia sinensis

54

0.49+0.21 13.78+1.37 18.43+1.85
#E# Cotinus coggygria 1.60+0.43 12,93+1.11 9.43+1.50
0

Uk -2 .5840.24 19.88+1.38 13.68+2.08
Jasminum nudi florum
Eafid 0.85+0.13 15,88+1.98 13.00+1.86

Celastrus orbiculatus

74.50+9.26 65.00+4.25 1.15 560+85 13.88+1.71
64.75+4.16 30.53+2.01 2.13 191+20 35.90+3.58
155.75+8.25 97.25+7.59 1.61 193420 25.50%2. 30
62.88+3.23 39.90+2.07 1.58 635160 13.68+2.04
76.50+3.94 215.00+7.36 0.36 281+42 24.75+1.42

39.35+2.85 92.75+8.12 0.43 308+40 15.40+2.27

BHAHREN, PEHEYNSILEESPEMEY
REAE(FEFM%,198D . XUHAETEWEE
AT, mYNEENSILRTEZHEEBEEINN
B, MAMAKERE, AR AFIILAEZMK
MERRER. AVHIAEERK,BE 635+

60 A/mm’, STTE WA KILE EWH 56085 4~/
mm’ ; B IR W EFE 300 N/mm? £4; BFEML
BER B, R 190 4~ /mm® £4 . WKL KNE,
WM RAKEE e MHEYTRERHN, BH
35.904+3. 58 pum, A B/, HE 13. 68+ 2.04
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pm, HEMRFE . #—SHNERA, TERL
SAM TR, AEVHSLBTFER , RN SAS
HEMBERERE, TERERLHK S ERGESD
BT R, BIEM LB A LAY K2k, 1 B LBk
LR Z B R, 30 R R A AL B A
FTTFRE . RIFRAEKIESHEER.
2.2 MR BRGWHHEEERS TN
HYMTRARENERLTASHEH, RARE
Vi, FEEEAMBEE EOEH. W)l

WENENGERE R RB T, 6 FEY RS
I EE 2R, BA — A FEEE LA N BB
AR GHAHEHRE. Bl EOWTEYHREES
YRt A B RARSER — WA BULA 1845 R T
RLXt ZAEIRHT GG NFBASHT. A THREE
HT RBTIEY 6 Fb A MR LM AR B G5 M BT
ISR BE IR/ 2 5 R AR 65 & V7 3 O o
XHEN#TERE RN (DR %,1983).

B TEFNMEYREE LR RAMNSILEESR

£2 AMEAHANREEEBHSATMN

Table 2 Comprehensive evaluation of the xeromorphic structure for six broad-leaved plant species

/B B P Membership function value

GEWF  #HkS

w HIE e HEF
F Compre- Ability
S 1 2 LI W/ FREEE  TREEE  AAKE o OO
Thickness Ratio of palisade Thickness of Thickness of Length of .
X A : . : X evaluation of control
of cuticle to sponge tissue upper epidermis lower epidermis stoma value water loss
JCFEMW Acer truncatum 0.324 0.446 0.497 0.444 0. 991 0, 541 1
T Cotinus coggygria 1. 000 0. 689 0. 000 0. 000 1. 000 0.538 2
W Bk Prunus davidiana 0,189 1,000 1. 000 0. 247 0. 000 0,487 3
¥ Gleditsia sinensis 0, 000 0.706 0.102 1. 000 0.468 0. 455 4
MY Celastrus orbiculatus 0.324 0. 040 0. 353 0.397 0.923 0. 407 5
W #E Jasminum nudi florum 0. 081 0. 000 0. 832 0.472 0.502 0.377 6

ARERA, B, EH R AREREE M/8 L
BH.ETREBE RALKES S MERHTES
VA BTFRAKRDEER KN BRMERR
A MRAKRERARKBRLOTE, HE 4 MBI
WHRRREGTE. S EFHEMEYL 0.2
B SRS, 6 B IHR I R 450 B
RERPEHERRNE 2.

R2ERRY.6 FEMWEZERKDES L
BR/DHEF A TEERS B> k> B>
B>0EF, RE\LEVFHME, 6 R EMN b4
¥ _EFEHIK S BB S R KRBT =26, STTEM
BN —K, WENGESITHMEL R 0. 54, H
IKSYEIRE S £ 8RB TBCATLR T KB RFh 5 LAk
MBI —, EHKFREH RSB TERYMTE
B TR AE A B O — 2K, BTG-S WP HER A
B, 29 0.4,6 FEY PR THKEE I BZHFIE,

3 ik

(DBFFEY 6 FhiE MH R ZE T i R4S B AR
AT —EHMEBRFIE. P, BVNARERE. S
LB/ TEEME LB/ T E R T B 5 BIERIHE/
MELLEB KR, B 161, SILM T M, L. TREK

E.BARERE. LB/ BHEZK ROF
B 7ML, BSABRK . HERD . OFEMBEERY
BB A/ 0 LB/ T S A HE B AL, SAL
MOTFTREBEMNPSKABEERER, ERK
BE, BT ESKSEN MR, WH, T
FEREY  LLBF E SE P4 S A A P KR B
RUMERAE & REREMIE, LR X MR AR
U AR A .

(2) 1 Wy 2 | 28 B FE 7K B 8 B 4 3 2 B R0 4B 4%
KEAE R K, Y 3 T RIS ME R B~
ZMERE, AREYZ A, FEEEXAMBEE LY
EZ5, BARTERAMA IR, HARBEHEE
FHERERERY .6 MR EREHKSEN L
HIR/DHERF A SEER>S B> LB > B> m
FE> M BT E R TR AREN K MR,
WAk RIS+, B e A FIE BT KR .

%3k

L. g, 1983, BB EFERMEAIM). R0
AR

FIEM. 1996, HYHRSK FEIM]L AR AR KEL R
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mal sections and imprints using cyanoacrylate adhesives[J]. Cun
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