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Observation on structural characters of vegetative organs of Puccinellia tenuiflora under salt stress
WEI Cun-xu, ZHANG Jun, WANG Jian-jun, SUN Guo-rong® ( College of Bioscience and Biotechnology,
Yangzhou University, Yangzhou 225009, China), J. Plant Resour. & Environ. 2006, 15(1) . 51 -56
Abstract; The microstructure and ultrastructure of root and leaf of Puccinellia tenuiflora ( Turcz. )
Scribn. et Merr. seedlings treated with 0. 6% Na, CO, were observed by light microscope, scanning
electron microscopy and transmission electron microscope. The characters of anatomy structures of P.
tenuiflora root were as follows: The root hairs formed as outgrowths of epidermal cells were extremely
numerous. The exodermis of root consisted of 1 -2 layers of closely arranged parenchymatous cells. The
cells at the middle cortex of root were loose arranged to form extensive intercellular- spaces to be
aerenchyma. The endodermal cells of root possessed a characteristic thickening of the radial and cross cell
walls. Pericycle cells of root arranged closely with thickening cell walls. The primary xylem and phloem
in root arranged adjacently, the center was metaxylem pipe with no pith. Leaf upper and lower surfaces
were protected by an epidermis of closely packed cells, coated with abounding waxy cuticle. Leaf hairs
projected from the epidermis. Bulliform cells existed between vascular bundle on the upper epidermis of
leaf. The stomata formed a cavity, the substomatal cavity. The leaf veins had three kinds of large, middle
and small vascular bundles. The large and middle vascular bundles were similar to that of C, plant, while
the small ones similar to that of C, plant. The results showed that P. tenuiflora was a middle type
between C; and C, plants with alkali-avoiding and drought-tolerance characteristics.
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B AR AR  Explanation of Plates

BRI 1 AREEE(IM) SRS ( x170) ; 2. REWIE (LM) ,RERARKER( x170) ; 3. FEMRB(SEM)( x24); 4; f
B HRAEZEM (SEM) ( x350) 5 5: ARFIPAEBEITE (LM) 7R 4 B2 2 A AR AR B 4R ( x400) 5 6 AR S EHE M A J 2 4 O 15 2 4E 4R
i F2 R WERE AR TEM) ( X3 100) 5 7: RN B IR 4 _E FR7EROSCFLRIBEIAI 42 (TEM) ( x 9 600) ; 8: MRAGHFHESEAFL(TEM) ( x3 000) ;
9: MR (LM) 7R 25 ( X 170).

Plate I 1: Transection of root (LM) , showing the whole structure ( x170); 2: Transection of root (LM), showing the formation of aerenchyma
( x170) ; 3; Abundant root hairs (SEM) ( x24); 4 Structure of stele of root (SEM) ( x350) ; 5: Transection of stele of root (LM), showing the
endodermis, pericycle, xylem and phloem { x400); 6: Endodermis of root (TEM) ( x3 100); 7: Pit and plasmodesma between endodermis and
pericycle of oot (TEM) ( x9 600) ; 8: Pits of vessel in root (TEM) ( %3 000) ; 9: Transection of leaf (LM) , showing the whole structure { x170).

BRET - 10, M b LI SEM) R K I MR A H RIS AL BE AR B H A ( x 110) 5 11 BFZe B AYREFREUT (SEM) ( X3 500) ; 121 M
VI (TEM) , 78R B 4RO MB I5 HOME TRACHT( x5 000) 5 13 PFR SIS AT 2 KR EHS B RY o W 48K (TEM) ( < 1 250) ,
14, HEFHRELEH (TEM) R 2 RMIEM RN BRI ( x960) ; 15 MHEYIEFHEHOA(LM) , RIER M AL IEMTLE( x340) ;
16 s E ARG (LM) R 1 240 B4R SR ( x400) 5 17 ARG TR (LM) 7R B 2 240 A4 AR P 4 S SRR ( % 500) 5
18 PRI (LM) iR 2 40 A LA 4 B SO ( x 500).

Plate I 10: Upper epidermis of leaf ( SEM), showing the long cells, bulliform cells, and stomatal apparatus ( x 110); 11. Abundant wax
» omamentation of leaf epidermis (SEM) ( x3 500) ; 12: Transection of leaf (TEM) , showing the wax ornamentation up the epidermis cell ( x5 000) ;
13: Stomatal apparatus, substomatal cavity and mesophyll cells of leaf (TEM)( x 1 250) ; 14, Vascular bundle of leaf (TEM), showing two layers of
sheath cell ( x960) ; 15: Bulliform cell, stomatal apparatus and substomatal cavity of leaf (LM) ( x340); 16 Structire of small vascular bundle of
leaf (LM), showing one layer of sheath cell ( x400) ; 17 Structure of large vascular bundle of leaf (LM} , showing two layers of sheath cell ( x500) ;
18 : Structure of middle vascular bundle of leaf (M), showing two layers of sheath cell ( x500).

A BRHLH Aerenchyma; BC: #ARZIM Bulliform cell; BSC: i85 B #4018 Bundle sheath cell; C: fZJ2 Cortex; CW: ZHjfiR¥ Cell wall; EC. R
R Epidermis cell of leaf; ED: N2 Endodermis; LE: i ¥} Lower epidermis; LH: M3 7 Leaf hair; LVE: K4E%H Large vascular
bundle; MC: M40 Mesophyll cell; MVB; 445 Middle vascular bundle; MX: J54E K BR# Metaxylem; P; ZrFL Pit; PC. H i §5410
Pericycle cell; PD: jg[&]# 2 Plasmodesma; Ph: #] 2 & Phloem; PX. #J4 KJi#E Primary xylem; S; S fl. Stoma; SA: X fL#% Stomatal apparatus;
SBC: K% Substomatal cavity; SVB: /N % Small vascular bundle; UE: M- |3 Upper epidermis; V: F 45 Vessel; WO . W 40 Wax
ornamentation; X: A FiHE Xylem i
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