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A study on ecological anatomy of leaves in
7 broad-leaved evergreen plants
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Abstract; Ecological anatomy of leaves in 7 broad-leaved evergreen plants is studied in this paper. The results
show that all plants share typical xerophytic features as follows: the leaf blades are all typical back-abdomen
bifacial type,compared to the lower epidermis which formed by one layers of small cells. The upper epidermis
were formed by one or two layers of bigger cells on which covered with thicker cuticle. There are many stomas
distributed in lower epidermis, while the upper epidermis have not any stomas. The palisade tissue consists of
many layers of cells that line up densely,and cells of the spongy tissue line up loosely and formed aerenchyma.
Middle vein was comparatively developed with obvious mechanical tissues and transport tissue. There are
some differences in the structure of winter and summer leaf blades in broad-leaved evergreen plants: the thick-
ness of cuticle, palisade tissue and leaf blade of the winter leaves are all thicker than that of the summer leaves,
while the density of stomas and transport tissue of the former are less or less developed than that of the latter.
These differences in the structure of winter leaves and summer leaves ( developmental plasticity) reflect the
adaptation of broad-leaved evergreen plants to the two different completely habitats in winter and summer
(time heterogeneity of habitat),
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Bt HENBESHAT B MENNHE TR E
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B2 A H# (Zhang ,1992; Grubb, 1977; Bongers
% ,1990), [a] Bt th R e 32 56 7 49 43 3 (TR B 9%, 1993;
Hickey,1984), ¥ @ HREEBERHEYR T EN
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T i (Banks,1981 ; Stewart, 1983) ; EH LA G
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1999,2002; &4 %,1994), BRI —HMBERNEEH
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HRMBEOE R, K00 B R L AT 5
KEZLAFDLTET7FHHEY BT 200342 A1
BM7A 1 BERAZBHEIRRITEZ R, &
BEZABAYINER, RESH® EERR LT
PLE RN 4 B, SR Y BB AR B 16~ 20 Bk,
METREMERET RS, LMFEEZREMI
W R B A PRI 0.5 cm X1 em M9/M A7
EFAABRRRTEE. FRARERMK. ¥A80
BMREHA WA RE 10~12 pm, BL—ER
Xf 3¢, Olympusey, B Y6 B I G EE I R AH .
1.2 MR

EXFETHERUBRNE, TEGHEHFE
B, ERE TREAREE, EREK . TREAFTE
BE MEARRENGERHNEEFEHERS
LA R R MR T A R RENIT, K H
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% 40 4, AT HER G 47
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2.1 R BRI EME— R
TRHEFHEYOM S AAR SR
REM,BEMTRKALRE MEAR BRH
FAMTREERL :1~7), BHYTHEHRE, &
BALTE 245~412 pm Z 18], KK N GRH>KEHE D
F>AASHRASHEELS>EESE T AAR
BMARE. A LARBRETARERIE. LRE
FARBEE 3.04~8. 26 um, KW AL T>AH/M>
WR>AFDF>EESHUEZSHBF, FRE
ARREE 1. 96~7.13 pm, KK AKX A>ELF D
FOEESAMSBRSMEELSKET. LXK
ARHTRE BRMFEELEN L RERHFR
EEARABRNERE INEZHRNTRE, AZ4H
REX HEUANHAIERREAREFERKF
B LREEEEAE 15.57~45. 10 pm Z 6], K
KABRSHARELZSHHS>LIS>ELFILF >R
FoEE. REENTRESH 1~2 ZARABRL
SMHEMNTRESAARAR, ARESERR
RS 11, 11~25. 51 pm, KR AL > LT LT
SHPASHBR>SAMSEF>HUEEL, THES
Y L REWES I, T R ESTFLE B0
K, PSS FLHRELE 225. 99~599, 49 4/mm? Z
B RKAELESREF>BR>AH>LA>LE
PXF>HEEZ, MEHAAARKEE, RELXE
AR R IERS R EEY OB AR
HESI BB B, B 2~5 BAMAR, REMEN
HYLURFAMHEYARN e ARZREEE
5 BEHEALIE 96.44~176. 96 um Z[A R K I &
H>AM>HAEEZSKAEDLTF>BRSELESHE
T BRHARARE S AR, HEFIR A B, H
BR XK ES AR, BEEFHR 111, 74~205. 60 pm, 4K
RAGH>EFLF>BRSHLELS LA>HE
FE> 16 F  WHEE 4 U M 4 4 4R T B 1) E ) 7E 0. 63
~1.18 Z [ , KA L I SBEESEF>HILE 2L
>SHBR>OH>LFLT.
THESHEYY P RERNEN L BREE
ABMHER, BEREELHBEREE, FERENE
SHREM L :8~14), PRFHEE K 682. 29~
1 428.73 pm, KW AT E L> AW F>HE
SHER>TASEXEDLFGE ). KN ELXED
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B (R 1.2). HREH,6 HHFHEYKBLM
BEMETARBENFER EFE—ENER. 5
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ETH&EY. Lt MBEHERTEER EMX
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Table 1 The comparison of anatomic traits of leaves in 7 broad-leaved evergreen plants
A UE LE PT TST  TPT/
Speci LT Camm) TST TL(um)
pecies TC(pm) T(um) TC(pm)  T(um) DS(A/mm?) CL T(pm) pm
¥4 Pittosporum w  7.25% 45.10+ 3.71% 18.55+ 297.33+  3~4 123.25+ 170.49% 0.72 364.80+
tobira 2.29 19. 42 1. 66 2.68 67.07 19.55 35.79 52.43
s 577+ 35.57+  3.87% 19.68+ 294.45& 2~4 80.32% 172.57+  0.46 289.01%
1.25 # 11. 87 0.71 3.33 63. 41 16.09* »  26.79 31.39 %%
AW Photiniaem- w  7.83% 27.83+ 5.31% 13.33+ 276.11% , . 138.84% 20560+ 0.68 412.72%
ulatelindl 1.23 5. 65 1. 34 2.30 44.95 35.56 31.26 38.15
s  T.57+ 24,22+  5.71% 11.30+ 298.324+ 2~5 119.64+ 196.77+  0.61 359,38+
1. 84 1. 62 1.31 1.00 46. 34 22.07 23.00 39.08 % »
B F Gardenia w 3.04% 20.70+ 1.96+ 13.224+  446.924+  2~5 96.44% 111.74+  0.86 245,39+
jasminoides 1.51 3.04 1.09 3.17 59. 99 21,17 27.77 38.76
s 0.00% 21.48+  0.00+ 13.65+ 567.76+  2~4 91.65+ 218.97+  0.74 251. 14+
0.00 %% 4,66 0,00 2.09 55.64 % » 16,15 36,85 5.78
% 1 Ligustrum w  8.26%+ 23.13+ 7.13% 19.19+ 249.36+  2~4 176.96+ 150.35+ 1.18 379.74%
lucidum 2.33 5.46 1.96 1.81 38.26 51.09 27.12 51. 66
s  5.30% 22.70+  4.26% 17.39+ 281.26+ 2~3 104.09+ 144.61+ 0.78 308.26+
1.61%% 3,00 1.O4x% 2,05 57.33 * 25.56% % 16.19 46.33 % *
%% 1F Euony- w 7.19% 21,45t 5.97% 20.52+ 244.97+  2~4 126.38%+ 200.58+ 0.63 381.10%
mus fortunei 1.37 3.23 0.92 3.98 43.72 31.26 24.59 49.18
s  6.96% 22.13+  4.35+  21.98+ 262.88+ 2~4 102,13+ 218.97+  0.47 378.74%
1.29 1.8 1.23 1.91 50. 58 21.90 = 36.85 47.68
B % Osmanthus w 7.03+ 15.57+ 5.39+ 2551+ 599.494+  3~5 117.57+ 122.00%+ 0.96 287.13%
fragrans 1.55 2.07 1. 22 4.49 91.72 13.80 25. 48 30.58
s 4,57+ 15,00+ 4,574+ 8,48+  652.92+ 2~5 9565+ 141,52+  0.68 269,78+
0.83%% 3.36 1. 30 2.69%% 80.10 24,40 » 11,01 28.51
B E 2% Magno- w  3.58% 33.044+  3.58% 11.11+  225.99+ 3 129.57+ 160.77+  0.81 339.71+
cia grandiflora 0.68 5.33 1.82 2.56 37.01 15. 77 25,07 29,09

t: LT=mM #2580 Leaf type; UE= F KK Upper epidermis; LE="TF % f Lower epidermis; DS= T & & KL % B Density of stoma; PT=

W A Palisade tissue; ST=1FH 4 Spongy tissue; T=FAF Thickness; TL=M B Thickness of leaves; TC=# i 2 B [ Thickness of
cuticle; TPT=MHAPEE Thickness of palisade tissue; TST= ¥4 4H 5 B AF Thickness of spongy tissue; w= R4 M Winter leaves; s=##

B Summer leaves.
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B MR B M7 B R B ARG
EREEZBUHNARMAR, B0, A 4ETF
MEEFRERHNEERERL T MBE N Z 8%
RAAE, LAHLEITFHBEAHMBENHE
FRIZE ARBEE. AEREE EEREES
THFENEHER, AERNEABEHRK. X
IR M AR RRERE B EREE EEREES
HBERTREN,MAFIFBELH KNP KERE.
ARBEE LEREEURFEEREHIRE /D

FRET . XMHERRAAFAHEYHBELHNEE
%ot A 5 038 I 07 A AT BB [

3 A E W

MY KPAEKER RSP, KBT B8N
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B2 R Z 7 K [ #4915 B 28 8 (Hickey, 1984) , 7£
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REESHFP, A ZKA REMEEFHEM
BEHBECEMBE,1993; EMBE%,1989), FTBEM
HMEREA HHNEERBRHSHHER(Wy-
lie,1951;Jackson,1967), ¥ @MU HIELX . ES
a4 EBRRAR, A — AL BER
HEEMAESNXHEEFEEN IR H B
AEWMEEEETSEENEA,
TRESATEYHORAY M E RN
BEMNAHRE - HHEE HFRARASAHENRE
M RRBHARE, EREAREE, HHINRE,
ESAB/AH, TREMAMEEB /D, BEERHN, K 1L

BEERAMEALARBERR S, HIEE. &
G AWM HE IR B S RES AL IR
RRFE—SEBRYT RARAR P REEHR F
BERF—EHRENSRABKIRFCHN. BT
KPENA EEZBAARNER R FRKEBE
MEEN T BEERBHNGHWETAFE—EHNE
F:ESENEYRLHRREAAR, B A
MEHR, SAFERANES GFARAENAL
i THRE M 80 A B, oty AR 4 SUR B,
SIAEEAMEL - BRFEAALERE HERNE
FKFIHFA—H

R2 AMEFEDPHERORIBELR

Table 2 The comparison of anatomic traits of middle vein in 6 broad-leaved evergreen plants
Fh 4 Species LT TX(pm) TP(pem) TX/TP TB(pm) TMV (pm) .;.rhljc DV{pm)
b3 ] w 162.141%22.11 118.43+12.08 1.37 275.29436.14 837.861+122, 56 0.33 14.01%1.53
Pittosporum tobira s 158.731+£18.03 94.36+18.04*» 1,68 253.091+34.18 §53.271117.62 0.30 14.84%1.90
Ak w 194.40140.70 7¢.40£13.16 2.61 264.84 16.83 1188, 6 £150, 40 0.22 13.67%+1.35
Photinia emulatelindl s 206.33431.30 82,331+13.23 2.51 288.67+40.21 1258, 33+53,03 0.23 15,9012, 80 =
BF w  464.20474.01 42.20+16.56 11.00 504.60477.82 1149, 401+171.37 0.44 14.961+1.68
Gardenia jasminoides s 442.20+71.45 43.40+6.96 10.19 537.80+60. 45 1266.601+104.34 0.43 14,23+1.68
b g w  134.44421.04 116.67+28.34 1.15 251.11443.05 701.33+125. 26 0.36 15.79+2.42
Ligustrum lucidum s 112.2+14.22 %% 73.6113.49 % 1.52 185.20116.74 » » 752.20465. 11 0.25 15.45+1.82
ZHILF w 98.93+21.14 43.204+9.53 2.29 142.13+24. 89 689. 87+71.14 0.21 9.43%1.12
Euonymus fortunei s 135.274+26.69»» 43.641+10.39 3.09 178.91+27.12+» 889.09+132.76 %% 0.20 10.66+0.72% »
Bk w  290.22+55.96 52.4419.48 5.54 342.67161.56 -847. 111+181.24 0.41 14.09+1.22
Osmanthus fragrans s 332.00%50.55 42,00+4.38x 7.91 374.00+53.96 840.00+113. 68 0.43 15.301%0.83 =

. TX=AKRIEE Thickness of xylem; TP=$) i T B #f Thickness of phloem; DV = % B 12 Diameter of vessels; TMV = i &
Thickness of middle vein; TB=#4 4 B Thickness of bundle; w=# &M Winter leaves; s= B H Summer leaves.
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B0, i BB BERE B0 LB B — R B A g ()
KW%E,1982), MREALAMARBHHE, SALE
EHE L UREN AR ENSSHEEE R T IL
KBt sy 7R, MT R FFIE % B4R, Bk, ATRA
NHBLAHBENEN S BESWER., BL
L REMEB T ®EHEYN KSR, FEEYER
HEEET R HRE (EN,1985) , X L “ B A~
50, AU R F WA K 43 3 5% , 75 AT 4 B 7K 2 2%
BB BE M BB KB EUR, XA H R
RES/EFRABRRHIT XL,

SARHYEEXSXHRKENBESTI,,
FIEEEMEEYEORBER (BRBHAEE,
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1~7. 0t K Leaf blade. 1. £% BF Euonymus fortunei Thunb( % 33); 2. 0T Liguserum (ucidum Ait(x33); 3.4
£ Osmanthus fragrans Lour, ( X586); 4. 155 Piztos porum tobira (Thunb. Y Ait( % 33); 5, 18 F Gardenia jasminvides
EllisC % 68) : 6. 7§l Photinia semulatelind! Lindl. (X 33); 7. FifEE 2 Magnocia grandi florg L, (XG6); §~14.th
i (middle vein). 8. %% I F Euonymus fortunei Thunb, (X33); 9. 575 Osmanthus fragrans Lour, (% 33); 10, 4§
F Gardeniu jasminoides Elis( > 13, 2); 11, B7EF 2 Mugnocia grandi flora L.(X13.2): 12, Tl Ligustrum luci-
dum Aiv(X33) 5 13. ¥4 Pittosporum tobira Thunb, Ait(x33); 14, B Photinia semulatelind! Lindl, ( %13 2),
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