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Growth and Histological Characteristics of Barley (Hordium vulgare L.) Seedling to NaCl Stress
Jin-Woong Cho, Choong-Soo Kim, Sok-Young Lee", and Ki-Sun Park(College of Agr, Choongnam National Univ,
Taejon 305-764, Korea. " Agricutural Science and Technology Institute, RDA Suwon, 441-707, Korea)

Abstract : This study was conducted to determine the morphological responses of barley seedlings to NaCl stress
and to investigate histological changes of cells with transmission electron microscope(TEM) after NaCl stress.
Plant height and root length of 10-day old barley seedlings with NaCl stress were reduced and inhibition level
was found to be more severe in the plant height than in the root length, The leaf length, leaf width and leaf
area were shorter as well with NaCl stress than without NaCl stress. However, there was no difference in the
number of roots between NaCl treatments, The weight of dry matter decreased at higher NaCl concentrations,
especially at 100mM NaCl. The water content of shoots tend to decrease at higher NaCl concentrations, but there
was no difference in the water content of roots. The reduced sugar content was greatly increase than starch.
Cellulose content was higher in NaCl stressed-plant than control, and tended to decreased at higher NaCl
concentrations. Lignin content also decreased NaCl stressed-plant but there was no tendency at NaCl stress
concentrations.

Electric conductivity of cell sap with seedlings was high with NaCl stressed-plant. Amount of cell sap gradually
increased with time in the roots than in the shoots. The grana of chloroplasts was changed by 150mM NaCl
concentration. The christe of mitochondria in root meristematic sells ruined in structure and cell wall of leaf and
root was also ruined by NaCl stress,
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Table 1. Biomass and morphological changes of 10 days old
barley seedlings grown in different NaCl concentration

NaCl concentration{mM)

Characters 0 50 100 150 LSD(5%)
Plant height(cm) 19.0 177 133 122 32
1st leaf length(cm) 124 111 66 25 09
1st leaf width(mm) 66 59 50 30 07
Leaf area{at/plant) 86 88 36 26 09
Root length(cm) 107 109 106 74 1.3
Root number{no./plant) 55 b2 54 641 1.0
Shoot water content(%) 932 916 820 837 09
Root water content(%) 938 938 928 919 07

Shoot dry matter(g/10 plant) 205.3 2162 167.7 1374 208
Root dry matter(g/10 planty 474 455 431 417 52
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Table 2. Changes of carbohydrates of 10 days old barley
seedlings grown in different NaCl concentration.

Carbohydrate  Parts NaCl concentration(mM)
(%/D.W) 0 50 100 150 LSD(5%)
Starch Shoot 82 68 66 63 08
Root 956 95 152 144 24
Reducedsugar Shoot 78 35 43 65 1.0
Root 29 34 22 17 05
Cellulose Shoot 195 172 160 146 20
Root 210 234 195 168 15
Lignin Shoot 651 43 27 31 05
Root 2.1 19 1.0 07 07
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Table 3. Electric conductivity of cell sap outflow solution in 1st leaf and roots of 10 days old barley seedlings grown in different NaCl

concentration

NaCl conc. Soaking Time{hr.)

(mM) 4 8 12 16 20 24
Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root

0 45 52 61 63 67 90 73 129 76 159 78 184

50 59 62 7 80 77 128 86 149 92 165 102 184

100 78 84 87 106 98 143 115 167 129 183 143 220

150 85 98 107 107 130 147 148 185 157 228 166 268
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Fig. 1. Structure of chloroplast in mesophyli cell of barley(cv.
Neulssalbori)1st leaf cultivated for 10 days in 0 (A) and
150mM (B) NaCl solution (x 11,300). G; granum, NG:
normal granum, RG;intercellular space
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Fig. 2. Structure of intercellular space in mesophyll cell of 1st
leaf culivated for 10 day in 0 (A) and 150mi {B) NaC!
solution (x 50,000). CW;cell wall, NCW;normal cell,
RCWi;ruined cell wall, ICS;interceliular space.
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Fig. 3. Structure of mitovhondra in root tip meristem cell of barley
root cultivated for 10 days in o(A) and 150mM(B) NaCl
solution (x 64,000). C;crista, Mt;mitochondria.

Fig. 4. Struciure of intarceliularspace” in-reut tiy meriaken cell of
barlgy root cultivated. for 10:days in O(A) and 150.mM (B)
Nacl solution (A;50,000). ER;endoplasmic riticlum,
ICS:intercellular space, CW; cell wall, NCW;normal cell
wall, RCW;runined cell wall, M;mitochondria
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