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Study on the anatomy structure of blades
of four Limonium species
ZHOU Ling-Ling,SONG Xiao-Li

( College of Life Sciences, Shihezi University, Shihezi 832003, China )

Abstract; Anatomy structure of blades of four Limonium species were studied by using blade segregation and paraffin
method. The results are as follows; (1) These blades of four species have many identically structural adaptations;epi-
dermis cells have thick cuticle. The type of stomata is anisocytic one,stomata are at the same level as epidermis cells,
sometimes even lower. There are glands which consist of several cells in upper and lower epidermis;flourishing pali-
sade tissue, most of them are equilateral; existing mucilage cells and tannin idioblasts; have less vascular tissue and
mechanical tissue. (2)Different plants have different adaptional features. There are differences in the shape, the form
of radical wall and the area of epidermis cell as well as stomata frequency, the salt gland frequency, the thickness of
blade and that of palisade. Leaves of halophytes have differently structural characteristics compared with those of xe-
rophytes,
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FR#H. FI OLYSIA BioReport YUl & # {431 & f I 2
1 MEfHE B R MRS EE ERASEE U’
30 A8, B R B
1.1 ###l

L1.1 B3R ZRAREE 4 4 f. KA mE
(Limonium gmelinii) JE-RF %0 L B (L. otolepis) &
BRI (L. myrianthum) (R B B AW T LB
WibE ) EARD ML B (L. chrysocomum) (3R B ¥
BAFNTHELARLE.

1L.1.2 A ARZELE4 FEANTHEMT 84°45
~86°40" E,43°20' ~45°20' N Z [, MK E N
125.0~207.7 mm, £4F H At % 2 526~2 874 h,
EFHSBIEC.5~7.2 CZE, XETE ,EEL
HCRBFE . BEREK., AWM FIEERTFH U
12 km fb, A W P IEH IR L R EER
ENFYMELRAFPER L ETRERELEM
KM AREEZER TEENEAEG L B LM
KREL., tBRESEERE, LERE(0~20
cm) B &K 4 260 ps/cm,20~40 cm T
B#H 5 360 ps/cm,pH KL 8.5 . ¥EL
BFAFMFLURE 10 km &L, BRUTKEER,BHE
K EFEEFTLAEMEE, EERHTHR AR
TEERBHNBELAHEYRNESEY, LWHEKR 500
~1 200 m, Il & 50~150 m,

LL3BMHER BBEARMEGE ARRBEE.R
[ oL B A Ry it A L

1.2 A&

L2 1ot RMA BFHMEYT R, B s
mmX5 mm /hf, FAA [ € , ¥ B & i K 4 BHA
EFREA L1 18 30%H,0, MESERE TR+, 7E 60
CRAFHE 16~20 h, BUH, LB A LG, F
BRE, BORA, % A, 7 OLYMPUS(BX51) &
W T ML, B4H. I OLYSIA BioReport Wi 8 #k
%, E 0 EYHETUNESABE BLBEFE REH
MER, AW 30 A 2HERE,TE 1 mm?
PSALMER BB, SR 30 ARIEH T HHE.
A0 EYETMESILADIRBER, LI/
FEMBSANKEMTE, LR R 30 HPEN T
¥iE.

L.2.2 2#H 0 B RATHEHEH o0t
BF.WH 5 mmX5 mm/pMg,FAA BlE, R BEH
K, AEE, R EE 8~10 pm, B —EFHR

2 AEER

2.1 XETHRRESE

2.1.1 g mme MMREZHHIMEBERI :
1,4,7,10),4 Fp2b M B Pt 3R B2 AT HES B2, AL ML
R A R R A% , oA R #b i BB A i B
B AN I B R B 4 TR R B AR B, BT, A
BEH SR T, TR/, T A R i B3R B A LR
MUNE, EREEREH, AREHRER, HS
080.09 pm®, FEAEREMBIBIR.REMRER
EMEMREARERTIEFAEERED,

2.1.2 AL MEREWDREREAMI, 4 FEb
mEMH ETFTREYFSASHS4, B ERER
SABBEIRTTRE HPHEEHMERS L
TRE) .BHESASTHELEER, Kt MLES
LEEREKR BRI EREND, A NESAEE
BN BRAEREIR NSFLERRE, 4 i
EHAREHRAKILEART :3,6,9,12) , LA
B4 E S8R 3 A D 44,

2.1.3 i 4 PHMERFARDHIFHALHE
PRAAE(ERR T :1,4,7,10), 3 B (9 41 RUAE 1, AP
N, Eh AR 16 MMM R (BRI :2,5,8,1D, &%
RRE 4 AW, §— A2 W4 KAMY X R
—MRIB R, WM R IR P A Sk 2
B4R, 8—E4 5 d 4 M AREEE—-RERF
HlL, FEBRERURAE. HBRABRER ~8 48
SPRHEFIM R AR, AR E B R, N
BREEE, A4 E MR EERR.BERE
BB/, WA i B R ER R B/, HA KA
HMER 1/3 ERBERBBRHERER.

2.2 MR BH &N

2.2.1 £ & MBEUIEMEK. 4 MEYHHF ERE
HMRMAREAKTREARMARER, E8%
M Ert bR E M AR ERE, Tk 3. 83 pm, ¢
MEYMHH ETREBMFRAERDLD:2,7,11,
15) , NSFLME R, 4 M mEH KA ERTFT
R ETFHERER AR, AFESILTRNES. B
AAMBMBEAERERRHIATE. o4 FHEY
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BRI MARMRE 13 keHibmsnt B3 1 SALAERS A, X 205 2. #1HR, X 100; 3. SALKAL, X100, 4-6, Fot b Bt 3%
B4 STUMERARAST 47, X 20; 5. £hJR, X 1005 6. KFLAK KL, X 40, 7-9. EH A M BNt £ R . 7. KFLAELIR 447, X 20; 8. £hfR, X 100; 9. K FL
HKE], x40, 10-12. B AMI R0 b B 10, SARASTLAMA5, X 205 11, 1A%, X 1005 12. SFLHH, x40,

Plate ] The epidermis of leaf 1-3. upper epidermis of L. gmelinii:1. salt glands and stomata scattered; 2. salt gland; 3. type of stomata. 4-
6. upper epidermis of L. otolepis: 4. salt glands and stomata scattered; 5. salt gland; 6. type of stomata; 7-9. upper epidermis of L. myrianthum. 7.
salt glands and stomata scattered; 8. salt gland; 9. type of stomata, 10-12, upper epidermis of L. auream 10, salt glands and stomata scattered; 11.
salt gland; 12, type of stomata.

B ETFTEEWERBESHF(EKRT:1,6,10,14), 4  HYHEBEEHEAR 5,

BB THAS, K TREAR, EXEEER—  2.2.2-t8 RALH D, YT K4 R H S m
M, ARV EEFTTREAR. WY  SBHRALERDT:3,8,12,16) ,HEMHHEY M H
W, AT AR ROARAFIIER. FCR . 2R EFEMEHLZENEEHRMEEGE 2), P45
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FORCR M B RAL AN L BEIX 3 MR M I L TR
BT 343 76 A A L U0 BE, B A B S T Y
¥R R, A 21 5 e A H AU WEE AR Y
FARE, AR A LB o M AR KRB o
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Table 1 Comparative results of epidermis of leaves

FA Species B L e L
RxEHR  ER £ ZH £3h% T e
Epidermis cell 3 J& 5% i pikg: MEMm M5l bR R
T A (um?) 1560.01 1 558,57 1315, 47 5 080. 09
|4 %R RER TER FER RER
Stomata  F/PCE X $8) (um) 31. 49X 25. 65 37.54%X 31,49 32.26X27.53 43,2628, 80
FEE A /mm?) LRE 166.0 110.0 100. 6 35.4
THE 142.5 91.7 94,2
iR B4 /mm?) 11.5 8.7 7.7 4.1
Salt gland  EH#(pm) 35,91 43. 26 41,69 49.75
HEE—ENER. REHBORFATICE 1B R AT AT 8 A R B #b 38 20 K

2.2.3 7hix EBEHARBABBEHAR. HP K
MAMmMEERE S EERSERRE, ERFFH+
JUIAKPARFREER (AR 4, XBFEERZ
B gy R EE AR M RR TF , 8 — 4B R R E i R ER A
B RRA R AR EF T RZ (BRI 5, EEHRIA
NI R A RO R . B b B A
AR I B A 4 RSN A B LR A L A 4R IR
BT aE (BRI -9,12) , EEREBERBREHE
. BB R BN R, UA SR E/NREN
mE . BAREEREE R :15).

3 i

SR Y N IE S MEHWRE, BEHEE
YE B A4 ) Xt 8 BE 59 3& B (Poljakoff, 1975) . A K7
RABKAEPHAMEREY, BT Z3 %500
BN R EZBTFEMRA. TRBESKF,
EL, Ml B R G M 5 4 1 I R LR R (G
#£5%,1998) . M\PBAIWHARE R EKTFEBi
HEAMRKHANE B nENERAInES 4
EFARUEHESALE, X FNBESERE
REAFEBEN S BETENES.
3.1 EAHFE

HTEBEARR, BN AESEWEE -
E5R. AREARIE TR EP ORI ME,
MR R RN BRE AR, h KB A

SEBEM. HKAEER/AD,H 35.4 4 /mm?, {2
SAmRABRAERBAUQISDEIRE, BEIHEE
HYHSAREERPEHEYED Bl Bl £
BB . B EAMN MK
BEERL, MAEKEILB LB EA P 3 FH
MELRHEL, E KEFHREZAFER G
RS ERA X, SALE R B il S R
B 4300 4T B B B 3 B S D B A N 3 n (E
JEB%,2000). SRATMLERE 5. HREBEH
A Y NE N IR TR WA LN EW, Y E T
LREHNNEYEEEEEANEE T AR
R4 AR P9 3R A W BE (1 52,2002 3K B 3 55, 2003
=%,2001), A& N A H B F & 38 5 R
MAEBTEREFE, GHTH. 4 FEnEXESE
RMERESEMWFRMENN, EAEKIER
MR, BREMNWAESERE, BEREWHHRAE
o, SR RE1999) WEFR & RMA .

3.2 S

3.2.1 A 4 Fhabim B b 3R B 4 S B & 4
BAMBEYARE, XFHENETABERTHEY
WK OGRS ,1992), LLE T £ K s
FERBREATERMEHETERE. X5 Waisel %
(1972)3A Sy 5h M 38 7R A T {5 2% B2 40 0 B 3% ., i L
MiERAREHENSG L —K. H 4 HEYK
LRBHIARER, SAMENEERBMN TR, R
FAERS A% 1990) ME R A % (2004) B A JLAF
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BT MHEBASPER 15 cofabmzed. 1L 238, X100; 2. S, X 1005 3. 0FH, X205 4. EHk; 5. 48455, X 20, 6-9. b2
B 6. #h%, X 1005 7. 85FL, X100; 8. M-y, X40; 9.. F K, X20, 10-12. EH kMM B0t .10, 2hPR, X 100; 11. K7L, X 100; 12. o gy Fot jk,
X 20, 13-15. #E4Ab BEnt £h A% . 13, $h%, X 100; 14. S fL, X 100; 15. it gyFnt k. X 20,

Plate | The internal structure of leaf 1-5. The leaf of L. grelinii: 1. salt glands; 2. stomata; 3. mesophyll; 4. major vein; 5. vascular bun-

dle. 6-9.leaf of L. utolepis.6. salt glands; 7. stomata; 8. mesophyll; 9.. major vein. 10-12. leal of L. myriunthum:10. salt gland; 11. stomata; 12.

mesophyll and vein. 13-15. leaf of L. aureurn:13. salt gland; 14. stomata; 15. mesophyll and vein,

HHEY A TR RIS HREA.

3.2.2°tA HBA BAXENTRAARANLE
i, FERUAMAEZ AL R H AR N B R AFK
HEWF (ERA%,2004), Hayward % (1941)
W48 AT AZ R R AR, b Il B A K
ARUMEERSN L E P KB ER B R
B WMEAFHARERR L, EEARE M, BHE
SUBLMIAT . A 3 Forb i BE i A9 0 Bl T 431k
WEHAR, TEREMNAmEFOmTEANES. X

B HAT LR RER R, REEM
THRAETRMAT RO —FEEH. BFHEY
il 208 1 35 PR 3R R G A R B8 T (UK 3t 5 1983)
H T 900 i i A A o 2R AR A N 2 R B 2 HE
WO B, R BB WEHEEYET AR E AR
16, BT ARME B A R K AR 4. (B
HRHEEBROOBOT o AR KHE IR RS
HEO—1TERTME.

3.2.3 »Hhk  BRORM b0 E M T BKNA 20/ 4E
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Table 2 Major anatomical features of blades of four Limonium species

FA Species Linlt Lomieis  Lormtan L oot
M- J& Thickness of leave (um) 404, 68 335.23 591, 36 582.32
fREE (um) st 4 2,32 3.73 3.83 —
Thickness of cuticle TRE 2,00 2.85 2.87
b E R E¥ Layers bk 1] 2~3 2~3 2~3 2~3
Palisade tissue A S 0 1 1 1

BB (um) ik li) 113.63 82. 64 163. 33 227,81

Thickness T 46. 96 78. 94 69. 10
EHHHARIERE Thickness of spongy (um) 247. 30 148, 92 277.11 240, 68
/¥ Ratio of palisade tissue to spongy tissue 0.46 0.87 0. 87 1.23
F ik Major vein 4% I Vascular bundle 4 1 1 1

W& S Vascular bundle sheath ) ) ) x
B KRB Leaf type Rmot EEr Fmnt Hmnt

HHRSh 4 HEY M IKEBERMNBRARI R ERE,
XELAMYAN TEAHYHABBEZ —, &
I RGERSIA—2.
3.2.4 Frampe WMAMPEIYEEHRPFLERF
ZEORBENR AN, BRI RARR AT
MR EBARA TREARBKRE. MRS
R TFREKS (FH5E,1998) . BT ¥ 5 AT LAY
BEYWEFAEN. MY EER A
ANA—BHFIEFH AN STEEY NN, X2
MFTEEREYEN - Sy RH R RER, HEDH
B RATRIERBERES EREESHEEXR
BAH— R

SRR, KT 4 M m BT E%5
RESHENRZMTEFRERTESEHWHER,
X FIEILENE & B LR ERA FURLE
M. #BFBEER G ERERETE, FH
M HESEMRA L LB LN RES
MHAFEE M EEMENAREMRSAMEL
% BRI E XN AT — RN R4S, R
BRI MET S, A& SHEAMY TR
AFRBHEERRE SILTHRERA, NE N HFF
BB BT — 2k R A MY S RIE,
WS I B EETRE, M Bk B A SRR A
ARERE XEEWFERREEEHAYSEE
HYRHAR .
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