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. Four halophytes (or salt-tolerant species) and their
accessory structures of leaf related to adversity
tolerance in the desert of northern Xinjiang
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Life Sciences and Technology » Xinjiang University, Urumqi 830046, China )
Abstract: Paraffin sections,scanning electron microscope and temporary slide methods were employed to study the ac-
cessory structure related to adversity tolerance of four halophytes(or salt-tolerant) in the desert of northern Xinjiang,
which included Karelinia capsia ,Chenopodium glaucum ,Salsola ikonnikovii and S. ferganica. The results indicated
that; (1) the anatomical structure of the leaf and stem revealed:all the leaves were observed with the keratinized cuti-
cle and sunk stomata,and a number of vascular bundles existed in the stems;many of crystals were presented in leaf
and stem cells; (2) observation of the accessory structures of different leaves showed that large amount of salt bladders
were discovered on epidermis of C. glaucum ,which was consisted of 1-2 small stalk cell and a large bladder-like cell;
there were short and hard trichomes and small papillary structure on the epidermis of S. ikonnikovii; there were large
number of epidermal trichomes with nodes on the leaf of S. ferganica; K. capsia had multicellular salt glands with a
black cap cell on the top and multicellular trichomes on the epidermis. Above structures and features reflected the di-

versity of adaptability of different plants to the salinity and drought environments,and which would provide some new
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experimental evidence in physiology aspect for the halophytes and xerophytes.
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1 (A-D) (E-H) A.E ; B.F. ; C,G. ; DJH. .
=300 p,mu
Plate I Transverse sections of stem(A-D) and leaf (E-H) under light microscope A.E. Chenopodium glaucum ; B.F.
Salsola ferganica; C,G. S.ikonnikovii; D,H. Karelinia capsia. Scale=300 pm.
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Table 3 Plant epidermis accessory structure of four species

Epidermal hair Salt gland
Species name Salt secrection
Number Type Number Type way
C. glaucum — ,1~2
S. ferganica s —
S. ikonnikovii —
K. capsia s

G "o da - @\H

il A.B. ; C.D. ; E. , =200 pym; F.

s =20 pm; G,H. . A,B.C.D,.G,H. =100 pm,
Plate [I Anatomic structure of C. glaucum leaf A,B. Epidermis morphology of leaf under stereoscopic microscope; C»D. Tempo-
rary slide of the leafl of salt bladder; E. Transverse sections of leal,scale=200 pym; F. SEM of leal epidermis,scale=20 pm; G,H. Draft of
salt bladder. A,B,C,D.G,H. scale=100 pm.
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I A. ; B. s ; C. ; D.
s =200 ym; E,F. , =10 pm; G,H. . A,B,C,G,H. =100 pm,
Plate [ Anatomic structure of S. ferganica leaf ~A. Epidermis morphology of leaf under stereoscopic microscope; B. Temporary
slide of the leaf epidermal hair, showing the base of the trichome; C. Temporary slide of the leaf epidermal hair, showing the node of the epi-

dermal hair; D. Transverse sections of leaf,scale=200 pm; E,F. SEM of leal epidermis,showing the base and node of the epidermal hair,
scale=10 pm; G, H. Draft of the epidermal hair. A,B,C,G,H. scale=100 pm.
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v A ; B. , ; C. ) ) ,
=100 pm; D. ; E. . ; . . A.B.D. =200 ym; E.F. =10 pm.
Plate [V Anatomic structure of S. ikonnikovii leal  A. Epidermis morphology of leaf under stereoscopic microscope; B. Tempora-
ry slide of the leafl epidermis; C. Temporary slide of the leaf,showing the papilla cell,scale=100 pm; D. Transverse section of leal; E. SEM

of the papilla cell of leaf epidermis; F. Draft of the papilla cell. A,B,D. scale=200 pm; E,F. scale=10 pm.
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=200 um; E,F. . =10 um; G. ; H. . =50 um. A,B,C.G. =
100 pm,

Plate V  Anatomic structure of K. capsia leal A. Epidermis morphology of leaf under stereoscopic microscope; B,C. Temporary
slide of the leaf, showing salt gland and epidermal hair; D. Transverse sections of leaf, scale=200 pm; E,F. SEM of leaf epidermis,scale=10
pm; G. Draft of the epidermal hair; H. Draft of salt gland,scale=50 pm. A,B,C,G. scale=100 pm.

2006) , , ( ) (

( ,1993), ,
( ,2006; .1993) .,
, , , 2 )
, (Fahn, 1990; Smaoui R
,2011; ,1995; ,200D), o s

(2009) : s s



693

( ,2002),
( ,1985),
( ,2006) ,
( ,
2003) .
(2004) s
o ( )
s s , . 1985. [M].
:362
s . 1993.
(M. : :22—24
. . 1999. [M].
(111
s s . 2006. [M].
.20
Fahn AC ), , (). 1990. [M].
Cai LT( ), Jiang GH( ) s Zheng SQ( Ysetal.

2008. Observation of glandular hairs morphology on tobacco
leaves by scanning electron microscopy(
Y[I]. Chin Agric Sci Bull ( ), 24

(8):110—113

Chen ZD( ), Zhang LM( ), Huang XS( ) et
al. 2009. Relationship between the natomic structure on leaf
and stem of hybrid pennisetum and its main biological characters
( )
[J]. Chin ] Grassl( ),31(6):39—43

Cui DL( ), Ma YX( ), Wang J( ). 2011. Changes
on the anatomical characteristics of Amorpha fruticosa leaves un-
der different drought stress gradient(

)[J7. Guihaia( ),31(3):332—337

Hu Y( ). Yan L( ), Li H( ). 2006. Studies on the

anatomical characteristics of the stems of 14 desert plants(14
Y[J1. J Arid Res Environ
( ).20(1):202—208

Liu JG( ). 1991. Systematic notes and distribution of the
senus Salsola L. ( Y[J]. Bull Bot
Res ,11(1) :101—107

Smaoui A,Barhoumi Z, Rabhi M, et al. 2011. Localization of po-
tential ion transport pathways in vesicular trichome cells of Azri-
plex halimus 1. [J]. Protoplasma,248(2) :363—372

Teng HG( ) s Su XR( ), Cui DY (

2009. The comparative anatomy on leaves of 4 halophytes of

)set al.

Chenopodiaceae in salt lake of Yuncheng( 4
Y[J]. J Wuhan Bot Res (
),27(3):250—255

Wang YK( ), Yan YX( ), Ci LJ( )set al.
2007. Anatomical structure and C, photosynthetic characteristies
of seven Atriplex specie(7 C, )
[J]. Sci Silv Sin( ),43(1).:72—176

Yang ZP( ). Du F( ). Peng Y ( )set al. 2009.
Comparative anatomy of leave of genus Drepanostachyum and
Ampelocalamus ) LI
Guihaia( ),29(3):304—308

Zhang Z( ). 2007. In making onion flake leaf cells tempo-
rary improvement of several methods or sheet(

Y[J]. Biol Teach (
),32(7) .52

Zhang YY( ), Chen LB( ). 2000. Observation of the
structure of tobacco leaf tissue with SEM(

Y[J]. J Chin Elect Micr Soc(
),19(2) :154—157

Zhang YC( ), Yan TZ( ). 2003. Study on relation-
ship between anatomical structure of leaves of Karelinia capsia
(PALL)less and ecological environment(

Y[J]. J Ningxia Agric Coll(
),24(1):31—33

Zhang ZH( ), Lin SJ( ), Lv ZM( ). 2011.

Research progress on alkaline-salt tolerance of tree species(
Y[J]. Chin Agric Sci Bull (
),27(28):9—14

Zhou GL( ), Dilxat AZ( ). 1995. Study on the
micromorphology of leaf epidermis and the comparative anatomy
of leaf of Atriplex in Xinjiang(

)[J]. Arid Zone Res( )
12(3):34—37

Zhou LIL( ), Feng YZ( ) Wu L(
Anatomical studies on six halophytes in Xinjiang(

Y[J]. J Shihezi Univ: Nat Sci Edit (

)setal. 2002.

. ).6(3):216—221
Zhou S( ) »Han J1.( ) » Zhao KF( ). 2001. Ad-
vance of study on recretohalophytes( )
[J]. Chin] Appl Environ Biol ( ),7(5)
496—501



