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A study on developmental plasticity of leaf
blades structure of Hibiscus syriacus

SHI Gang-rong

( Department of Biology, Huaibet Coal Industry Teachers College , Huaibei 235000, China )

Abstract; The developmental plasticity of anatomic characters of the leaf blades in 4 infraspecies of Hibiscus
syriacus is studied. (1)In the process of ontogenesis in the 4 infraspecies of H. syriacus,developmental plastic-
ity, which takes very important roles in adaptation to the spatial and time heterogeneity of habitat encountered
by leaves,happened greatly in anatomic characters of the leaf blades,such as thickness of palisade tissue, lower
epidermis,density of stoma in upper epidermis, stoma density ratio of upper epidermis and lower epidermis,
thickness of leaves,and vascular tissue,etc. (2) According to the trait that there are little variation occurred in
anatomic characters of the same type of leaf blades,or the anatomic characters are greatly stable,a comparative
study on anatomic characters of the leaf blades in 4 infraspecies of H. syriacus is conducted. The results show
that H. syriacus {. albus-plenus is closer to H. syriacus f. syriacus relationship in one hand, and in the other
hand, H. syriacus {, elegantissimus is closer to H. syriacus f. paeoni florus. These support the propose to re-
gard H. syriacus {. paeoni florus and H. syriacus f. syriacus as subspecies of H. syriacus,and suggest that H,
syriacus {. albus-plenus and H. syriacus f. elegantissimus should be treated respectively as forma of H. syria-
cus Linn. subsp. syriacus and H. syriacus Linn, subsp. paeoniflorus(Gagnep. )G. R. Shi.
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., Bradshaw(lQGS)g’%ﬁgﬂ@‘ﬁﬁjﬂ“@ﬁﬁ
75 5 (fixed phenotypic variation)”, 3 A H B H
RRBFIEMA R AR SHEEZ . BE,
Bradshaw & AW IE 3 44 & & 71 8t @ R ol B 1
BARA X BT 3k, Bt , A AR E AT ERIERNT X
AR — A E(ES%,199)., HYFEEX
MERTES, CHAIREYEAERFEFRK
EAEMINBE K 5 (Colema %,1994) , Bl At X &
AEER LR R RN —MHEENS. RE
A7 88 B BF 3 A AUR B8 T AT R Y 3 H A SR
A RREEMRMEMNNG MANEFFREMHR
BERNSXENMERET IR, TBHENRAE
A WBBUEXAES#ETREZEKXRER
B EYF R s E Y FE XTSI HRR
(E W%, 1994 ; Macdonald %, 1989 ; Morisset %,
1984),

AKHE (Hibiscus syriacus ) R EN A E R HE
¥, BERMOARERFZ—. HIEFRKTHER, L
MK, AAENUEMENARANE EMCRANE
WME R EEHRAAN—MBRNEERM., £EF
¥, RITEAEMORHEYERR PRI Kt A &
SNRIEZS R AR KK AT 8B4 (32 M3k, 20032) , 2
A EHHAEAI B ES M ARE., A30ET
SAEENFTRBEARELERBCLM R ARTIER
B THABASEHRAETEHELETSHEE
MY HEYEFRE L

1 M¥ 57 %

FXMBETAMMEEE ¢+ PAREER, B
LEHEBARE(RTR)(H. syriacus {. syriacus) . ¥
A (H. syriacus {. elegantissimus) 3t F} K H##
(H. syriacus . paeoni florus) MBI E B A#E (H.
syriacus f. albusplenus), H P AL EBAE T
20035 B HREBAME HEXHYT 20035 4 A
FEWILRERBEERELE. KA EBREE
B EREITEEST P . LB HHE 1/
3, R EERE PRV EREZ, BiREY HERF
Bl ZBFEEZEr  —F4 EmaAnt, 4 5L
BERAE20 A, BYBURBKBM 1.5 cmX 1.5 cm /Y
IRCE FAA BEBRFEEMRE.

FROEEG R 2SI A RKENTE T B
EBRK EREZEAE, S8 YA MAEE 10~

12 pm, HA—EGMG. A RRAALEESA
BEMMRATNE., £ L TRESFIRE
— RPN FTEARETRETMET G
rkEEN REHEENRRUEAEE. §
AR 2 BT 10 4.

2 MELEZER

AEMM R BERE. HRMHBKAR, BT
EHASASH, LRESABEZERTRED.
BTHAREE . SALBILIE. HRAFHAEH
WMEARSERAFZH BMREAR 1~2 &, #5]
BEBRASEMELR 4~6 B HFIIREN ESF.
MEAR/MEBRALPHFESRAR. REKPK
R EI M Bk B B R AR HRB R &, o Bk b
AR ETEAFASANE. AEYEE, B
MRE EXAEFAMEBTRAR, LREARUAR
Ef A RSSO E R TR, H
FHRABRFESENRER, THFRVIER  EXRK
REVERZBABTAREHOERE  #ERT @
RRBZHERAA HRAMR P IFERRERS
R, EMTEENHE 3~5 EEAMAK.

2.1 ERMHA

MEL1HATUEE, KERREEBULK T R
EREMM HKFEREER ERABBXBEQ
B, ARFABAE RO TSR EUBREEES
2R, RETBHEX/NRAEAEE, G A&
FRBHERFUTILE . (DT8R EEHR
LM RER, nrt h BEE MEASEE
EHSERENERL TREEEUR L . TEK
SAEESEHERE-FEZNETFH L EFELEE
ErFBEEM QTS E X ERBRETHEE
BHER OMEARAEN T TEEN —F4%y
ErthHF BT, MESFAEEE 0 FHET B
DF—ENITEHEHBREMTABERMPTE
BROARMARNBEER, mELBRBAE N
HERABEERALEE BRERFESHER
EHRBEEEA AT B, HAEELE DB AEH—
FEEVEMNERAAEEEENTEEEEY
M, EAEERARERETLEEHER, X
REBEBAEMMAREF UL ER XA T,
WO TERBRE -EZRBEFTTEER/PKH
R, LREEE MEAS R AR ARERS.
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2.2 Bk

MR 2 AR, 7 10 Db KRS E R T, KR
HEEEBREE ARBSELE . RBELEGR
BABOSIMDE—FEEMAT SEFELEZENHZ
BAEANBEER UHXEERAFTRANET

x®1

agE, KERmE TREBEE, KB ME K
EEZ I, ARk EE S, EARERM F Z[E
MERBD RBVEMNOTBEER N, SHE=ZT
FrFRBMAL.ERAETREHWH LT TEHR
A HIRB i 52— S AR,

AH IR B O R AR RS AE L B

Table 1 The comparison of leaf epidermis and mesophyll anatomy of Hibiscus syriacus
2% Taxa HIEHWAE (L syrigeus) BEHEBAB albusplenus) FTEBAM L elegantissimus) 1 7 KB (f. paeoni florus)
Date(d/m) 13/4 13/4 20/8 20/8 13/4 13/4 13/4 13/4
LT a b a b a b a b
TUE(m) 21.0%5.2 22.8+2.6 22.8%+2.6 18.9+1.3 20.0%x2.0 20.8+3.5 21.143.3 21.7+4.0
DSUE 27.8420.5 80.7+25.3* 8.6%11.1 529+ 22.5% 9.9%+14.8  26.5+£22.7* 10.6+10.2  78.0+24. 2%
(4 /mm?)
TLE(pgm) 17.245.0 21.24+2.3* 14.243.1 15.3+1. 6" 17.9+3.0 19.5+2.6* 16.5+1.8 19.240.3*
DSLE 208.3%54.0 279.0+63.8 263.1%54.2 272.7 +£36.2 212.9+63.9 283.6+53.8 257.2+38.9 371.6184.9"
(4~/mm?)
DSU/DSL 0.13 0.28 0.03 0.19 0.04 0.09 0.04 0.21
TL(pm) 152.44+22.5 168.4+20.7 168.44+20.7 179.1+14.1° 160.2419.0 184.5+23.4* 176.6=+19.5 201.34+23.9
TPT(pgm) 34.2+6.1 55.44+10.8* 28.9+6.0 54.5+13.8" 39.11+8.1 56.3+13.9+ 38.116.5 63.1118.4°
LPT 1 1 1 1 1~2 1~2 1~2 1~2
APT T L T L T L T L
TST(um) 84.3+2.3 69.31+18.2* 61.1+16.4 89.8+8.2" 86.3%19.7 88.0123. 4 101.2%+17.7 95.2+18.9
LST 4~5 4~5 4~5 4~5 3~4 3~4 4~6 3~5
AST T T T T T T T T
TPT/TST 0. 40 0. 80 0. 47 0. 61 0. 43 0. 64 0. 37 0. 66

LT=m 2R A Leaf type; TUE= | & £ B Thickness of upper epidermis; DSUE= |- % i { fL. % & Density of stoma in upper epidermis;
TLE= T % B K Thickness of lower epidermisi DSLE= T % f S 7. 8 B Density of stoma in lower epidermis; DSLE/DSUE="T t &k <A,
L Stoma density ratio of upper epidermis and lower epidermis; TL =0 & BB Thickness of leaves; TPT =} £ f 41 B i Thickness of pali-
sade tissue; LPT= = A GUZ M Cell layers of palisade tissue; APT= i AL H:F| #5 B Arrangement of palisade tissue; TST = ¥ 45 4 41 B BF
Thickness of spongy tissue; LST =% # R H Cell layers of spongy tissues AST = ¥ %4 A HE 5| 9 B Cell density of spongy tissue; TPT/
TST= M 4 fLGURLE . Thickness ratio of palisade tissue and spongy tissue;L = Loose Bi#; T=Tight B % :a= £ 4E4 Z 40 Leaf on pe-
rennial stem;b=—4F4£ Z )4 0 Primary leafl on annual stem. ** ,* HHERREEEZEN S—FAENEN ZANERERBEXTNG
FE7KF- * » and * stand that the difference between leaves on perennial stems and annual stems are very significant(p<C0. 01)or significant{p<C

0. 05) , tespectively.

F 2 ARHM K RBRAIR S EL R

Table 2 The comparison of middle vein anatomy of Hibiscus syriacus

28 Taxa KD MAB syriacus) B ERAE L albusplenus) TEBAKB . elegantissimus) H AR . paeoni florus)
LT a b a b a b a b
TEU(pm) 22.0x2.2 22.7x2.1 18.4+1.7 20.3+1.5 24.443.9 24.313.5 21.1+1.9 21.0+1.7
TEL(um) 17.7+2.9 21.7+2.0 22.4%2.6 22.7+3.0 20.0+4.0 21.7+2.9 18.5+3.7 20.3£1.6
TX(pum) 81.0+12.8 150.7+17.4*" 104.8+18.7 153.74+19.2* 83.6+7.9 100.0+17.5* 76.3+8.5 157.6+9.2*
TP(pm) 40.3%7.9 49.3+18.4 43.619.6 57.0%3.7* 47.2+6.4 45.71+9.2 22.614.1 41.21+14.7
TX/TP 2.4510.36 2.7210.44 2.06+0. 48 3.28+0.88 1,7910.29 2.271+0.59 3.4940.86 3.88+0.92
TB(pm) 121.3+17.9  200.0%30.5"* 148.4+26.1 210.7418.0"* 130.8+11.5 145.7+17.6° 101.1+9.8 198.01+8.9
TMV(gm) 632.31+206.9 893.0+63.2 781.2+73.5 851.3440.5 820.0+34.9 946.71+140.5 508.3157.0 916.0+32.8**
TB/TMV 8.1940.02 0.254+0.02* 0.2140.09 0.2340.04* 0.16+0.01 0.15%0.01 0.2240.02 0.2040.02
NV 55.8%15.4 74.3+9.1* 29.3%3.9 54.3+7.5" 32.2+2.4 42.2+8,5" 18.5x7.5 48.5+6. 4"
DV(pum) 15.5%+2.6 24.24+4.1* 18.6%2.2 22.5+4.4" 19.243.7 19.1+1.5 17.41+3.4 25.5+1. 7

TUF= L% B B E Thickness of upper epidermis; TLE="F 3% £ JELBf Lower epidermis; TX=AK B #B B Thickness of xylem; TP = ] gt % &
BE Thickness of phloem; NV = 5% # Numbers of vessels; DV= 3% B 3 Diameter of vessels; NF= A ¥ Numbers of fiber; TMV =k B g
Thickness of middle vein; TB= #% #i B ¥ Thickness of bundle.
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3.1 HEGHEATTEHNESHIAFZEN

o H R YR R R E P IR LR R
MBE HESERSTEEIA N EREERAFER
F i B i 2 AE 4 0 BF B A8 B (E B R 5. 1989).
m B %o BF 38 75 A 86 38 7 P £ ¥ I T L 3R T ARAE L o
F B A0 #3045 iE B9 7 46 (Wylie, 19515 Jackson,
1967 ; B #AAk%E,1999) . /AN EM O b Rk A HHE
HA MREARKER BRALHNER . BEHA
FEMEEERXEURTEEEHNSE, BEX TR
(TEETERZSSIBE) (Esau, 1977) IR A A HE K
B R (Lee %,1990), MAYHHRE AR HAA K B4 4H
SR BHIE B L 3E 7 T2 49 MRS 48 B A ol TE B R
BEARRMEFHERAEH P L BEFHENEN
(Lee %,1990;Bone & ,1985),

A4 TEABEN—FEEMETEREZES
YEE TREEEURTRFEE B EFEELE
HEEX. SEATHEAAEE. . TREREL
REEESARGAHEFHX BEKRESHETF
MM, ENERASFMNHEMBE (BRBKE,
1999). NEERBE . EFEEZEEH AR ERKE
A, EAEM N ERREREOLRES. A
B EBEREMNEN BEAKEMN MBE -4
ZMAMH AN Z  AEATHNERESRAX,
BEOENENEI R —FEEMENER. B
e, NS (BHED MBS (S ERE, BELEZEN
At BT MG A 3 AR B A — 3, At R B G5l R
B HEWEBTRAEMN R XA 00 b e
HAKW HHF L. —FEZMEMREFAE
B, EANTESHRXRE, TES4HFTFRENESE, B
MATHE G AR KR ERIRER, BER, L’
SEETFEF. BEXnh EMEF EENHLEYE
LEARAAATFRIBACEHE.

SARMEYESKAXBRSENBESITP,,
FARNEREZMERAYDEOEBERBBKE,
1999), LHRHERFH , AETRESILEFZEKX
FEERESATE B LXESKIAFEERREE
UM ZHERERAYTEE M TRES
LEEMTEERNEN, SAEEFEZAR.B
EOKDEERWEM, HF—EEEEM LT E
MEBEEMLREERL ZELELENE, SILEE

RmBE . AMF MR KD EE,. FBEGFEE,
NEHMFMRHHARSIRAFEZ YA
BOREEERE.

HEKEH A PREIISEMASER. EAEN
mkb AEBREE ARBEE.SERELESE
HRUNXAHBE AT SEE., —FEZMETHF
KE . ARBERL. FEL  FEERER(HBEAHE
Boh) T BELEZE AN KM PIKE, KRBHEMRAR
K. RERERL.HRE/N. BENARBAAT
REKIHERIE, TRBHEZ A RAKHER
(PR F5 %5, 1989).

32 MHEZHATTREHEADRENERN

MTFRBOET B, AT FBRE —HEkH
REHRREBABENTER. IRNTRHSE
2 ENBUESBEESIEMNEESLFHRE
BT AH 5450 B, B otk , BF 50 14 4R ) T 48 44 X A5
RE A2 MEBEEARTZWEEH (R %K,
2003a), Davis Z5(1963) & Xt 43 26 35 BR A A0 “ 57 " &9
PRBE T 4 KM KPZ - REXFHRMG
BREM, REZ, THHEEXHHER, K%M
BARK. KEEMTEBT - LEIEHER,
R EE MEHAREE MEHALERAREE
. TEEEEURE . TERESAEE ARHRE
B AEREESEALBRORE IS, XEH
REF—MAHEAR LB R PERBR WBRAM
AWK A TR L ¥REEERBH.

RABENODERREH FEREYH AR
TR AE BT % IX 43 2R 45 JR AL VR IR T AE 75 5E BT MR
R, AAXFEMERZ M AEBEEBRANAR, &
ZRUMERBESENHRERMEBNER ML
SENERCRARPHAGHEMAER. RITEH
RPER, RERR LR F 5 F BRI R
ERIHBRMTTEME, R R -2 B A R
—SEEEMAN R EER ER— TR
BARRAMMARMERE R B/, X RER—
ERTAKHARMTEBZNFEEER(E L,
2), Hit, TRUAR AR — 2Bt § M@ ¥k
RERESENER, AREZZERLER. R
MTRER - A A HTHERBHEDIN. A
HEMMTSEREREL.

I 4NMRERT R —FEEVMENHE
W BN RS, RIEABAEMAEERARE
ZEMRERXABE, EMNAU—-EHMEda s
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BBAEMAAAREHERS, TAELETFESER
FEAMZA. R, BB REE &
MR i EA B U CE X ERFERIERE
HFXR. BRBABE L TRESASH HER
WEBBEEEUR L SHAABRHARES . RHE
&4 8 R, 5 R 2% (20032, 2003b) & 1K &
EAERAMM A FHERBOEEAAERANTE
FhEESR . Hibiscus syriacus Linn, subsp. paeoniflo-
rus(Gagnep. ) G. R. Shi, 3F 4 5 76 8 3 A4 48 17 $2
F R W R (H. syriacus Linn, subsp. syriacus) , 4 3
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