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Leaf comparative anatomy of Polygonatum

cyrtonema from five populations
LI Jin-Hua, ZHOU Shou-Biao* , WANG Ying , TIAN Chang-Cheng

( College of Life Sciences, Anhui Normal University, Wuhu 241000, China )

Abstract: The comparative anatomy of the leaves of Polygonatum cyrtonema from five populations are studied. The re-
sults are as follows: the idioblasts with raphide are common in mesophyll of five populations of P, cyrtonema. The shapes
of leaf epidermal cells are rectangle,irregular or oblong and the anticlinal walls are straight and arched. Some populations
have unicellular hairs on lower epidermis. The cuticular ornamentation of leaf epidermis is usually scaly under SEM. The
result shows that leaf epidermal characters such as size,index,density and distribution of stomatal apparatus,cuticular or-
namentation and distribution of epidermal hair in different populations are mostly affected by environment. But some
characters such as structure of mesophyll,inclusion(such as raphide) ,type of stomatal apparatus and shape of epidermal
cell show stabilization in species which may be regarded as evidence for division of species.
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Table 1 The origin and habitat of P.
cyrtonema from five populations

g = R 4 B
No. Locality Habitat Alt. (m)
1 ®i HF 700
2 Hig T 650
3 P T 400
4 E: ¢ 1] T 350
5 JuEEL AT 650
1.2 WA *

BE I IE  AE Bk B0 ST B R R B, BY IR | e
B PMZ) 5 mmX5 mm B/, B FAAGG0Y
EREE(R—-BHRSHREE) . ¥RABT A%
WA, MAFEEN 12 pm, BL—E ST Y, P
Bt b il Bk A 90 A, Olympus & 30 58 WL 28 3 4%
B AUBRUESNERH 0N RANETRERE
Bt RERE R R R B, RO P E AR

BEBUIE % FE bk A 3R ) 52 B LR B, R, BT I
R AEERPEFIE T4 15 mm X 15 mm K/,
A FAA BE&E, it A NaCIOBOY) IER B EM K
REFEBRY, AEKHEEHELTRE A 1K
BLKBEBGEE, BEERRAK, ZFEEH, P&
W R, ) B K A % B, Olympus B8 MK I
BE,WEHEITUTEE : (DKL LD Bt £

A BETHEEHET  AUHMREAFEEA
REMLI 50 MRILER KN, REFHME. (OKAE
KA BHERRHAETAFXEHET UE, EILK
# 50 MR IERERABEE., OKARL
TR B EEHFBETFHREEHET KEF
(S)Y/FHHFLBMMWESLBEYILHTER
YL R R BBES R, KPS/ m=0 BHTH
;S /m=1BHENG#H;:;S/m BEH>L B R
A, WOHBRKLESKILBES B BHREHAFE
FHREEHET UM BEKLEFTXSILBLH. (5
SABEE B REHAFETEZEHET MUK
20 M EFNE 1 mm® WRILB I RETHHE,
ERILBERD BUMEFIABERGS BAR
HEBREARB(PYYWBRAREH A F 20 M
BYHE, . I1=S/(S+P) X100,

BEIUIE H 48 MR 59 528 B R R B, R R SRS AT
&, AEEHEAFREER, ZRKAE, B 2 mmX
2 mm B)/NF B, FSUE R EEEHME L. BeE
JEE % A LEO-1530VP {9 R B T H R,

2 WEEER

2.1 HEEUIE

WEYE EF, ZHER LN BB A RHF
FRIES—3: AR i A BB AR, AR 212
~250 pm, RENBRH AR EFHITR, LR
KAMRERE 12~22 pm, FREEE 12~20 pm, X
HERHTRRBREMARERB/NERITD, L.
TEREYXERESH. THLHMEALEfESA
F L Bt AR HE RS SERM RS
HERIFEAE LR T RRITEEIEN
FEREAF 0. 1~0. 6 4, At AP FiKE
B —-EMNER. REERBNE 2,

R2 BUBRWINBERAMAFNORHBELLR

Table 2 The comparison of leaf anatomy of P. cyrtonema from five populations

BB %K UE F# LE M F s
Popula- HEE
tions HEEH SIMSA FEE T(um) EHEEH SIHESA EE Tum) EE T(em) HRSOF  TLM popxy
1 - — 1540, 19 — + 1240, 65 185+0.79 —_ 212+1.58 0.6
2 — — 20+0.78 — + 204+0.93 180+0.73 — 2204+1.76 0.1
3 —_ - 12+0.74 + + 164+0.79 112+0. 69 — 140+1.19 0.5
4 — - 2240.68 — + 21+0.96 107+0.78 —_ 15041, 27 0.3
5 - — 2241, 45 - + 2010, 94 103+1. 27 — 145+1.58 0.2

¥ : UE=upper epidermis; LE=Ilower epidermis; F= foliicolous; TL= the thickness of leaves; H=hairs; SOF= structure of foliicolous;

“+7”=existence; “~—”=inexistence; SA=stomatal apparatus; DOR=density of raphide.
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Sigra &= MPSE
Fhoto N +5707

BRI 1. 8%11}200; 2. S X 200; 3. REFE X 200; 4. ML X 200; 5. J41l X 200; 6. F 1l (_EF ) X 300; 7. %1l CF FB) X 1000;

8. BECT R X300, HAFL FHRE.

Plate ] 1. Huangshan X 200; 2. Jixi X 200; 3. Tiantangzhai X 200; 4. Langyashan X 200; 5. Jiuhuashan X 200; 6. Huangshan (UE) X 300; 7.

Huangshan(LE) X 1000; 8. Jixit(UE) X 300. white arrow: raphide.

2.2 RETHRE

EXFEHRETNE, LREVHARAKITE,
B H, TRE AR ERERARNE, #
FAESE, E . TREARAES BEHLRE. <A
BN T FRE . BHRENEAR (BRI 10,
14,15) , A BT A (BRI 9, BEHIR
EEBEYLECR (BRI :9,12), KILEFAK/NFES. 8
~23.8) pmX (12.6~20,0) pm Z I8, K LI R
A Allium B, AR E#HASILSHEEMAIALSEE
WE—ENER., BRERERHTREWKLTES
MEERE/NERD 100, L. TEEHLREE
o, BAEERS IR 3.
2.3 BETHRE

RGBS T WE, R MR EEN, S 8A
B2, f R SO K 8% R SRR, ER B
fi. RLBERBRAEMEE, AL #EH 1~2

J2 > 58 8% R SUBURDR Ui » 41 3t 35 P 4 DI B
BER. BEERZAE 4.

3 M5

(DEHERFLEERBREREENS M, B
BB HRE B, 5 £ HF (200D HEMNE
NTREAREZHARATREEBINX I, XFH
L1996 IR MR KBS KR ERRIENHEY 5
REFMWMBBENNS. BEENDHERRE
HEbWAER. NEVEE RREEEHTRE
HRKAL B R R ARSI RE B HINERT 3D,
P TEEHARREREES T ENLET  WALRS
BEBTREM KT ERMRATIREE ER
I:10EHET . ANTEHNLEHEER L. TRK
A RKE EHA. PTRERE 07 BB BT R
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Mage 106K

GHT 41000

e WO 18mm

BT 1000 1y Signat & « MPSE
Won e Photc o, = 5670

BRI 1.8 (T X1550; 2. KRB (L3R E) X 300; 3 RERFCFRLE) X 10005 4. WI 1L (k3 f7) X 3005 5. WML (FHRHD X
1000; 6. L INCERH) X300 7. LB ILCFFEHED X 10005 8. TN (LD X 400; 9. 31 CF £ ) X 4005 10 FHR (FF ) X100; 11, K
HE(LRHE) X4005 12. REFE (TR X400; 13, TWIFLU CRFRED X400; 14, R U CF & HD X 4005 15, LI (F KD X400,

Plate T 1.Jixi(LE) X 1550; 2. Tiantangzhai(UE) X 300; 3. Tiantangzhai(LE) X 1000; 4. Langyashan(UE) X 300; 5. Langyashan(LE) X 1000;
6. Jiuhuashan(UE) X 300; 7. Jiuhuashan(LE) X 1000; 8. Huangshan(UE) X 400; 9. Huangshan(LE) X 400; 10. JixiCLE) X 100; 11. Tiantangzhai
(UE) X400 12, Tiantangzhai( LE) X 400; 13. Langyashan(UE) X400; 14, Langyashan(LE) X 400; 15, Jiuhuashan(LE) X400,
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Table 3 The characters of leaf epidermis of P. cyrtonema from five populations under LM (surface view)

J& 8% Populations

$5#1F Characters

1 3 4 5
¥ Length (um) 20.0 19.5 23.8 18.8 22.5
P Width (um) 15.5 12.6 20.0 15.0 17.5
K % b Lengthwidth ratio 1.29 1.55 1.19 1.25 1.29
S 1,284 8 Type of stomatal apparatus Allium ¥
ST BAEGHA, RN RMARA, A BAB,
Distribution of stomatal apparatus BERIESLE H.EMKLE BEHAERE Ho ikt XiE
JE BE LR A EAEMKILE  BHEILEBA IS FLAR
SABEEA/mm?) 64.9 64.9 43.2 21.6 50. 4
Density of stomatal apparatus
S FL A%+ B (D Stomatal apparatus index (%) 40.0 27.9 23.1 11.5 35.0
41 FE AR Shape of cells KFE, AR KFE.AH KFEE AN KkFEE.SH KFE, A
W, ik B piigsipia i R W
7 JE B A B¢ Pattern of anticlinal TH.IRE TH.WE FEHIE EH.ILE

FHWE
% jz % Epidermal hair _

R4 AHBRETIITEHSERABHREEE REW

Table 4 The characters of leaf epidermis of P. cyrtonema from five populations under SEM (surface view)

"’“{.?L#%%ﬁ Eﬁ?LM‘ﬂ#ﬁ Quter stomatal ledge ﬁﬁ%ﬁ(ﬁﬁ éﬂ]ﬂﬂ%ﬁ
Eﬁ{ Shape of Cuticular Outline B A
Populations stomata IEﬁ 0 it : W& . ornamentation of cells Plate
Layer rnamentation Inner margin
1 wIE 1 8 R bling) i 8% 5 R M 1:6,7
2 K EE 2 8% 1R VBRI ®ECR 8% 1R CBORDR M I:8;11:1,2
3 K E B 2 8% 1R EDRLR ®ER 8% 1R VOB H M 3.4
4 2§12 2 B AR bliwp it B8 R VBB L R AR i I.5.6
5 BIE 1 8 R bling iR (: 8% 1R VBORDR PR M f.7,8

SABEERSABHEFE—EER XTHS
ERAX. ﬁm%ﬁ\?ﬁ%%ﬁﬁﬂﬁm%ﬁ%?@
ARSI B » AL AR 8 B AL A8 5 B A X B
TR B 5 R RERIRIE L1 5 B 80 1 PO B, <AL
BEEMSILBHEUAER. ENEHEZER
BHERBEMILSEERLALSHEHRRRL
GitatiE 1, BE 1T, ZEAHEEERE
BEam, SASEENLLSEEIELABE.
MK 2 FE 2 WLLE S, EE R LR M, 27

HEARBHENTFEEAEE LB, 5F
AEZEAHMEMEY B EEEEEREE
RSN Z B IEN MR —B . BHEBAREH
BHSIB AFTTLFE—EER,. FERAN
SREE RBLBRBEMAELBERIENHEILE
A (ERM O :10,14,15) , T 8 WL B R D EAFEATHA
(BRI .. BEENSREGHILEG, REEREH
BB, BAERARE SIS (B W
0:12), AR, AREFHREN ZBLEERS
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Allium B ; M 40l B ALAMBERARZ
g, B I R A S R R AR .

70 r

OSIEE oo
60 I & S7EH
50 1 o
40 t © .
*
30 *
*
20 | °©
10 f A
0
0 200 400 600 800
WK m
K1 ZHEHTHSASEENIILES
BEESERPEZRBPXER
Fig.1 The relation between density,index of stomatal
apparatus of leaves and altitude in P. cyrtonema
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Fig. 2 The relation between thickness of
leaves and altitude in P. cyrtonema
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