{#afezt (Korean J. Crop Sci.) 42(6) : 693~698(1997))

He| ymipe| RE EMEMME

& T 7oA B

Physiological Response of Barley to Water Stress
and Salt Stress at Seedling Stage

Won Yul Choi* and Jong Hwan Park*

ABSTRACT : Drought resistance and salt resistance of seedlings were compared with the poly-
ethylene glycol(P.E.G.) and NaCl solutions of the same osmotic potential( ¥r= —10 bar). Plant
height, seedling dry weight, chlorophvll content and leaf water potential decreased while the
free proline content increased more in the P.E.G. than in the NaCl solution. Free amino acids
increased 2.6 times in the P.E.G. solution and 3.6 times in the NaCl solution more than in the
untreated(Hoagland’s solution), Free proline occupied 66% and 6125 of the content of total
amino acids under water stress and salt stress, respectively. Besides free proline, phenylalanine
in the P.E.G. solution and phenylalanine, alanine and asparagine in the NaCl solution increased
distinctly. In short, it was shown that water and salt stress responses in seedling stage were

relatively similar.

Key words : Polyethylene glycol(P.E.G.), Water potential, Free proline, Amino acids.
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Fig. 1. The height of barley seedlings impo-
sed to different osmotica stresses at

20C.
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Fig. 2. The changes in the dry weight of bar-
ley seedlings imposed to different
osmotica stress at 20C.
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Fig. 3. The changes in chlorophyll content in
barley seedlings imposed to different
osmotica stresses at 20C.
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Fig. 4. The accumulation of free porline in
the 2nd leaf of barley seedlings impo-
sed to different osmotica stresses at
20C.
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Fig. 5. The water potential of the 2nd leaf of
barley seedlings imposed to different
osmotica stress at 20°C.
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Table 1. The changes in the free amino acid content(ug /g dry wt.) of the 2nd leaf of barley
seedling imposed to water and salt stress for 72 hrs at 10 days after emergence

Ani » Control Water stress Salt stress Accumulated degree

o s (A) (B) (©) B/A c/a
Alanine 185 151 670 —-(0.8) +( 3.6)
Arginine 78 115 105 +( 1.9) +( 1.3)
Aspartic acid 335 164 184 —( 0.5 —( 0.5
Asparagine 208 280 480 +( 1.4) +( 2.3)
Glutamic acid 580 254 441 —( 0.4) -( 0.8)
Glycine 273 428 414 +( 1.6) +( 1.5)
Glutamine 201 274 298 +( 1.4) +( 1.5)
Histidine 48 62 50 +( 1.3) ~-(1.0)
Lysine 46 53 48 +( 1.2) +( 1.0)
Methionine 34 38 36 +( 1.1) +(1.1)
Phenylalanine 29 85 118 +( 2.9) +( 4.1)
Serine 300 178 480 —( 0.6) +( 1.6)
Threonine 128 188 286 +( 1.5) +( 2.2)
Tyrosine 53 63 65 +( 1.2) +( 1.2)
Valine 152 221 327 +( 1.5) +( 2.2)
Proline 254 5014 6350 +(19.7) +(25.0)
Total 2904 7568 10352 +( 2.6) +( 3.6)
Total e acids™ 100(%) 9 66 61
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Fig. 6. The water potential of the 2nd leaf of
10 days-old-barley seedlings imposed
to different osmotica stresses for 20

hours,
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Fig. 7. The free proline accumulation in the
2nd leaf of 10 days-old-barley seedl-
ings imposed to different osmotica
stresses for 20 hours.
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content and leaf survival rate of 5
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