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Physiological Response of Barley Seedlings to Salt Stress

Sok Young Lee*, Choong Soo Kim*, Jin Woong Cho* and Yun Gyu Kang*

ABSTRACT : The salt stress at seedling stage of barley was examined in different concen-
trations of NaCl containing 1 /2 Hoagland solution. Among the physiological factors electric con-
ductivity and sodium content of cell sap outflow solution were increased according to the in-
crease of NaCl concentration in 1 /2 Hoagland solution but the total protein content of root cell
sap outflow solution was decreased. Changing pattern of amino acids content in plant was di-
vided into 3 groups which were increased, decreased or unchanged by NaCl concentration in so-
lution. In normal condition, sugar content in plant was higher than potassium or sodium but if
NaCl was added more than 25mM in 1 /2 Hoagland solution, sodium was the highest. Potassium
content in shoot was decreased as 67% of control at 100mM of NaCl containing solution and in
root it was decreased as 8%. Sum of the potassium and sodium content in shoot was seriously
increased in accordant with NaCl concentration in culture solution, but in root it was gradually
decreased. Chlorophyll content per g fresh weight and photosynthetic ability per ¢cm? in first
leaf were not affected by NaCl concentration of 1/2 Hoagland solution but root activity was
slightly decreased compared to control.
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Tabie 1. Electric conductivity(xS) and sodium content(ppm) of cell sap outflow solution in bar-
ley seedlings cultured for 30days in different concentrations of NaCl containing 1/2

Hoagland solution

NaCl Soaking time(hr)
Division
concentration(mM) 4 8 12 16 24 4 8 12 16 24
O OO DPMres reesessssie
Leaf 0 10.3 10.8 10.6  10.6 1.0 0.10 0.10 0.11 0.10 0.10
25 20.3 25.0 27.0 306 33.0 048 126 1.26 126 282
50 27.0 323 346 353 396 048 204 243 243 321
75 29.6 330 366 383 466 282 3.21 3.61 439 7.52
100 3.0 383 426 455 59.0 595 674 869 9.09 948
Root 0 200 203 21.0 21.0 21.0 140 165 1.65 165 204
25 33.0 340 37.0 398 453 243 517 478 517 5.56
50 326 486 533 643 823 204 400 55 517 5.56
75 523 553 61.6 656 8.6 243 400 517 6.74 6.74
100 101 103 113 128 144 2.04 478 674 791 10.99
5}

ROt Nag@st 2e s golagd v,
#7¢] NaCl i#tfe7} o012 2 ©
B 29E A e o paste 3T
SATHE 2).

HgA ) ARz pelse 24

= = =
L2E Ng, K, Cl 5ol I f71E82e 3ol 9l

o 2 9ol thepe P59 ol g,
HEAY AEF Na §FS $39) NaClg 4
gaa ge TolA AEFY 06% FEZA
Na, K, 9 @ 2l 11%9E4 #2l NaCl
FE7h Z7Hg0) wet Z7hsked 100mMolA 4
FE Bl HEA DEF 116%24 A7
82:9) 86.2%8 AA}AL. Kol 3% NaCle
A 8A e FAAE BEF 2.05% 24 A
223 36.7%°) AFskgot wA 2] NaCl i#
BE7H ool meh 74371 Alsetel 100mM
Q1 Bl E 0.75%2H AT 5.6%2 B2

Table 2. Total protein content(ppm) of cell sap outflow solution of barley seedling cultured for
30days in different concentrations of NaCl containing 1 /2 Hoagland solution

NaCl Soaking time(hr)
Division
concentration(mM) 4 8 12 16 24
Leaf 0 11.0 10.3 10.4 13.0 13.8
25 11.1 13.5 15.6 16.4 21.0
50 10.8 19.9 20.4 20.8 26.0
75 13.0 20.2 24.2 25.0 27.9
100 18.8 32.2 32.2 32.2 39.1
Root 0 20.9 25.2 335 36.1 40.3
25 20.5 26.3 31.7 32.6 37.0
50 19.4 25.1 33.3 33.2 36.4
75 20.4 25.8 33.0 33.0 36.2
100 12.7 26.9 30.5 31.0 33.1
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Table 3. Sodium, potassium and sugar content of barley shoot cultured for 30days in different
concentrations of NaCl containing 1 /2 Hoagland solution

NaCl Content(% dry weight)
conc. (mM) Sodium Potassium Sugar Total
0 0.60(11.0)* 2.05(37.6) 2.80(51.4) 5.45(100)
25 3.35(43.9) 2.05(26.9) 2.23(29.2) 7.63(100)
50 6.10(63.2) 1.62(16.8) 1.93(20.0) 9.65(100)
75 8.30(75.2) 1.27(11.5) 1.47(13.3) 11.04(100)
100 11.60(86.2) 0.75( 5.6) 1.10( 8.2) 13.45(100)

* Presents percent of total

Table 4. Sodium and potassium content (% dry weight) of barley seedling cultured for 30days in
different concentrations of NaCl containing 1 /2 Hoagland solution

NaCl Shoot(S) Root(R) S/R
concentration(mM)  Na K Na+K Na K Na+K Na K Na+K
0 0.60 2.05 2.65 1.38 1.22 2.60 0.43 1.68 1.02
25 3.35 2.05 5.40 1.55 0.78 2.33 2.16 2.63 2.32
50 6.10 1.62 7.72 1.55 0.35 1.90 3.94 4.63 4.06
75 8.30 1.27 9.57 1.60 0.23 1.83 5.19 5.52 5.23
100 11.60 0.75 12.35 1.71 0.10 1.81 6.78 7.50 6.82
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Table 5. Amino acids content of barley seedling cultured for 30days in different concentrations
of NaCl containing 1 /2 Hoagland solution

Shoot Root

Amino acids i

0 25 50 75 0 25 50 75
Alanine 0.293 0.335 0.129 0.164 0.148 0.203 0.175 0.199
Aspartic acid 0.082 0.153 0.285 0.616 0.134 0.590 0.319 0.298
Cysteine 0.115 0.182 0.194 0.281 0.123 0.108 0.105 0.123
Glutamic acia 0.728 0.491 0.317 0.377 0.356 0.932 0.450 0.403
Glycine 0.236 0.265 0.120 0.119 0.112 0.123 0.146 0.174
Histidine 0.581 0.438 0.339 0.310 0.607 0.651 1.302 1.357
Isoleucine 0.210 0.216 0.165 0.115 0.093 0.134 0.119 0.131
Leucine 0.364 0.373 0.257 0.215 0.226 0.229 0.239 0.253
Lysine 1.132 0.488 0.254 0.237 0.365 0.705 1.589 2.349
Phenylalanine 0.309 0.276 ND* ND ND ND ND ND
Proline 0.114 0.107 0.071 0.051 SD* SD 0.079 0.082
Serine 0.235 0.219 0.114 0.122 0.098 0.131 0.124 0.123
Threonine 0.230 0.225 0.115 0.141 0.298 0.127 0.127 0.146
Valine 0.330 0.359 0.147 0.207 0.176 0.196 0.200 0.178
Total 4.959 4.127 2.407 2.955 2.736 4.129 4.974 5.806

* Means none detected and ** means slightly detected
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Table 6. Chlorophyll content, Photosynthetic ability and Root activity of barley seedlings cul-
tured for 30days in different concentrations of NaCl containing 1 /2 Hoagland solution

NaCl Chlorophyil Photosynthetic Root activity
conc., (mM) content (mg /g F.W.) ability (zmol CO,/m? /sec) (mg formsan /g D.W.)
0 1.93 5.32 0.32 ’
25 2.14 5.23 0.50
50 2.33 5.26 0.53
75 2.35 5.24 0.39
100 2.38 5.13 0.25
5 2 S
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