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Cellular Structural Change of Barley Seedling on
Different Salt Concentration under Hydroponic Culture

Sok Young Lee and Choong Soo Kim*

ABSTRACT : The salt stress at seedling stage of winter barley was examined in different
concentrations of NaCl containing 1/2 Hoagland solution. Fresh weight of seedling at 30 days
after seeding was highest at 25mM of NaCl concentration containing 1 /2 Hoagland solution but
if the NaCl concentration was more than 50mM it began to decrease seriously, Water content in
plant was decreased according to increase of NaCl concentration in 1/2 Hoagland solution, so
physiological mechanism of NaCl in barley was different from saline plant. Stoma number per
cm? of first leaf was higher than that of control in case of stressed by NaCl but in that case the
leaf length was decreased so the number of stoma per first leaf was slightly decreased.
Chloroplast shape was not changed by 75mM of high NaCl contained 1 /2 Hoagland solution but
cell division at root growing point was inhibited by 75mM of NaCl. As the result of salt stress
mitochondria was ruined in structure and irregular solid was found to be transfered from the

cytoplasm to the cell wall in root growing point,

Key words : Salt, Stress, Cell division, Mitochondria, Chloroplast, Stoma

FEEPES] 7)ol ol @i7hA7k om ool o
stel KimPo] 3o & o} 2lth, Kimel
st g9l 7)1 7ol 4R 717 ol gol
= HgAe Yo wsIgeRs Wade 5

IAFle A58 5 5 e o8e v 2
A ol ZaiA o= Xﬁ:w] w7tz o9
SE7F Skt R Aol FAHAY BAaEA
e Aoke ot thana stk B4 2
B9 A H3E Frgdozn HEAY
ASEe dasy gzl $23 v s
AEo FHAM FEUA 2 fRAFol o 98-S 3t
et & S vk, olel g wske isiv) 4

&8t 7}(Dept. of Agronomy, Chungnam Nat’l Univ., Taejon 305-764, Korea)

FILY S5 AT, °‘—4 T’fﬂﬂ _7}’\17]31
&4 glste] CAM planté} 2L g2 1:1:}§],/\]
713 ‘3:1 EAE FAHA 3t ﬁJM] A=
ZANA EHES AAEHY @EEgS 34
9 aehs A3ste] F0 ol =g A Bhad
el WoAEe] 2E
o5& 2/ ste q4s ¥

2ol A AE 5 A Fohar sFA Tk T3 Iraki
' AEAY F2EQ "ol Axe] HefF el ¥
shi g 2 Axy

)

=

¢

{"95. 4. 30 &>

— 48] —



ssot B E o] AEA 9] AL e n A}
SR, 2 dRoA = HEA7 GAAA A
2 B ASAE} fipmel 2 Wil o)
o ¥ ® gt

% o

e

E Ao e 19909 AgniTgogrny &
&2 » 8 (Hordeum vulgare L. cv. Mudeu-
ng ssalbori)& ©]&39ch Hele 1/2 Hoa-
gland #739-& o]-§3l FHpz3lH om 7o)

I FE FET HAEY EH 22 E NaCle o]
&3t 2ESATh A B0z A EA
o] o st 2P| EmE, 2o, NET 2
AFE-o] FA 5& AR I X&) o) 8k
= R 2 RES ZAIE T 3 Q17 g g
AAAFEANE B 2 ETFEHEMB{TEM (Trans-
mission electron microscope, Hitach H-600)}
< o]&3stHor FEo| HIHA Y& SuE
L2 FEE A AFAS BFE) A 2
3ol 24 25 sl AL 4 EA)
g 49 3% 718, A2 47 smm FEE AE
T REH| ©3 25%2] Glutaraldehyde &8
€ 3mmPE9] Fol2 YL g BIA A 247
A= AAFET FagL 2/ Fxo Any
o] T ¥ <4k buffer(0.1M, pH 7.0) 2 FiE=E

e MWL E

mium tetraoxide(O.0,)

o
tu e
of
©
o
o
oo
g{i
&
@

A Fol A A8-s Az &

Osimium tetraoxideE Rl 25, 50, 70, 90,
99 2 100%] Ethanolell Z+2} 20~6024 uhx]
st g3t £ 99%9) Ethanole] @4
7tA = 4¢ollA AASHE A 100% %k Ethanol
HeEAIREHe AMAME 420z 9t 2 &
Ethanol® Propylene oxide®] 1:1 iE&# 30
¥ 23]o AX REHRS 31829 Propyl-
ene® Epon®] 1:1 E3lo)] 6417, 1:2 E& 3}
Eponoll Z}z} 12A]13t &<t X4 F wi&3t9
37°Col A 24413, 500014 24A12L, 6004 4841 7F
X EAE AA 3] ABslete] A 2EtA ek A=}
H A&+ soval MT-50008 &zvtH Hd71E o]
43t 0.6mm FAZ ebEsle] Alkind tol-
uidine blueol] @5 JatdAnF oz FaAYF
FHE dFsid o AP 2= 55 4=
712 %933ty Rennolduhiel ulgl Uranyl
acetate$} Lead citrate 2 o] g M35t T}

2F5 3040 FE714 o R FEA o

& F-5AN ] £8E, EWE Z M X
sEEe ¥Hale B 19 grh AR AAFS

Table 1. Fresh, dry weights and water content of barley seedlings cultured at different NaCl
concentration containing 1 /2 Hoagland solution at 30 days after seeding

NaCl (mM)
Plant
Characters parts 0 25 50 7 100
Fresh weight Shoot 137 335 280 231 120
(mg /seedling) Root 189 243 132 84 41
Total 506 578 412 315 161
Dry weight Shoot 21.9 25.5 22.9 20.2 10.4
(mg /seedling) Root 11.9 17.5 11.1 6.9 3.4
' Total 33.8 43.0 34.0 27.1 13.8
Water content Shoot 93.0 92.4 91.8 91.3 91.3
(%) Root 93.7 92.8 91.6 91.8 91.7
Tatal 93.3 92.6 91.8 91.4 91.4
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Tabie 2. Fresh, dry weights and water content of barley seedlings cultured at diffrerent NaCl
concentration containing 1/2 Hoagland solution for 7 days after cultured in 1/2

Hoagland solution for 30days

NaCl (mM)
Plant
Characters parts 0 25 50 7 100
Fresh weight Shoot 343 347 363 344 325
(mg /seedling) Root 217 211 209 189 187
Total 555 558 572 533 512
Dry weight Shoot 28.1 304 31.4 29.3 28.5
(mg /seedling) Root 16.4 16.0 16.7 16.1 15.8
Total 44.5 46.4 48.1 45.4 44.3
Water content Shoot 91.8 91.2 91.4 91.5 91.2
(%) Root 92.4 92.0 92.0 91.5 91.6
Tatal 91.7 91.6 91.6 91.5 91.4
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Table 3. Morphological traits of Barley seedlings to NaCl containing 1 /2 Hoagland solution at

30 days after seeding

NaCl{mM)

Characters Unit 0 25 50 75 100
First leaf area (cm? /seedling) 4.0 3.8 3.3 2.7 2.5

width (mm) 5.2 5.3 5.4 4.9 4.8

length (cm) 9.0 8.8 7.4 6.7 6.3
Shoot length (cm) 16.8 16.8 14.5 12.5 10.2
Root length (cm) 20.5 28.6 22.2 15.6 11.4
Root number (each) 5.1 5.0 5.0 5.3 5.6
Stoma number (each /cm?) 3,683 3,846 3,886 4,788 5,153
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Photo 1. Structure of chloroplast of barley
leaf cultured at 75mM of NaCl con-
taining 1/2 Hoagland solution; unt-
reated( 1) and treated by 75 mM
NaCl( ). x 24,000
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Photo 2. Growing point of barley root;
untreated( 1) and treated by 75 m-
M of NaCl{ | ). x 400
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Photo 3. Transfer of irregular solid from the
cytoplasm to the cell wall at root
growing point, cultured at 75mM of
NaCl containing 1/2 Hoagland sol-
ution. X 24,000
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Photo 4. Malformation of mitochondria at
root growing point; untreated(t)
and treated by 75 mM NaCl( ). x
24,000
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