(#&f#35 (Korean J. Crop Sci.) 42(6) : 687~692(1997)]

He| £5E4ERH0| BB (NaCl) BIEJ | g 2 & 7K
43128 RFEO| D|X|= &

ET - AER - AR

Physiological Response of Barley to Salt Stress
at Reproductive Stage

Won Yul Choi*, Jong Hwan Park* and Yong Woong Kwon*™

ABSTRACT : The barley grown in pot-soil was treated with the NaCl solution of —20 bar in os-
motic potential for 10 days, varying the time of treatment: from 20th day before heading; from
10th day before heading and the time of heading. The greatest injury was observed in the case
of salt stress at heading or at 10th day before heading: Culm length decreased by 87% : the
number of spikes per plant by 82% : the number of grain per spike by 92% : 1,000-grain weight
by 94% ; yield per pot by 75%. The results also greatly varied depending upon the cultivars and
the time of salt stress. Salt stress at the time of heading or at 10th day before heading remark-
ably decreased yield and yield components. And in terms of grain yield the salt resistance was
high in the order of Baegdong, Albori, Hyangmaeg, Olbori and Durubori,

Key words : Reproductive stage, Free proline, Yield component,
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Table 1. The general properties of soil used in pot experiment
Soil O.M. Total N C.EC. Available Ex. cation (me /100g)
texture PH (%) (%) (ppm) P,Os(ppm) K Ca Mg
Sandy 6.2 25 0.05 11.58 157 015 265  3.00
loam

Table 2. The changes in dry straw weight /pot, effective tiller rate and culm length of 5
cultivars imposed to salt stress by adding NaCl solution (¥,=—20 bar) for 10 days
from 20th, 10th and 0 day before heading, respectively

Dry straw weight (g) Effective tiller rate (%) Culm length(cm)
Cultivars Con- Salt stress Con- Salt stress Con- Salt stress
trol  before heading b trol  before heading b trol  before heading b
(a) 20th 10th 0 aa (a) 20th 10th 0 oa (a) 20th 10th 0 oa
day day day (%) day day day (%) day day day (%)
(b) (b) (b)
Albori 30.3 273 286 31.0 94 62 58 44 57 71 56 51 50 52 89
Olbori 19.0 19.7 180 21.3 95 76 77 74 55 97 47 50 45 48 96

Durubori 243 21.0 152 157 63 37 5, 38 52 103 57 54 49 48 86
Baegdong 243 256 246 230 101 66 56 63 62 9% 46 46 44 41 98
Hyangmaeg 31.0 32.0 31.7 250 102 41 3% 31 39 76 64 62 48 53 75

mean 258 251 236 232 91 56 56 50 53 89 54 53 47 48 87
LSD 5%, salt stresse--« L2300 e 3524 e 2.341
cultivarg«-.-- 1549 ......... 2. 897 ......... 1.755
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Table 3. The changes in number of grain /spike and number of spike /plant of 5 cultivars
imposed to salt stress by adding NaCl solution (¥,=—20 bar) for 10 days from 20th,
10th and 0 day before heading, respectively

Number of grain /spike

Number of spike /plant

Cultivars Control  Salt stress before heading b Control Salt stress before heading b
a a
(a) 20th day 10thday (b) Oday (%) (a)  20th day 10th day (b) Oday (%)
Albori 43 43 40 32 93 37 34 2.5 2.2 68
Olbori 40 36 M 32 85 3.8 3.3 3.7 3.0 99
Durubori 43 42 40 40 93 3.4 3.3 2.7 2.6 79
Baegdong 28 22 27 25 96 3.0 2.2 21 2.4 70
Hyangmaeg 27 24 23 23 85 3.8 3.4 2.8 2.8 74
mean 36 33 33 30 92 3.5 3.1 2.8 2.6 82
LSD 5% between salt stress ++«-+ 1.297 e 0.169
cultivars -+ 1.470 0.274

Table 4. The changes in 1000-grain weight and grain yield /pot of 5 cultivars imposed to salt
stress by adding NaCl solution (¥,=—20 bar) for 10 days from 20th, 10th and 0 day

before heading, respectively

Number of grain /spike

Number of spike /plant

Cultivars  Control  Salt stress before heading b Control Salt stress before heading b
a a
(a) 20th day 10th day (b) Oday (%) (a) 20thday 10thday (b) 0Oday (%)
Albori 40.8 34.4 34.9 39.0 86 35.0 313 30.0 25.3 86
Olbori 40.4 41.1 40.1 36.0 99 38.3 34.0 29.5 32.5 77
Durubori 33.2 33.2 27.1 30.2 83 39.0 41.0 27.4 31.5 70
Baegdong 32.7 331 31.3 32,3 96 24,7 22.7 24.0 19.2 97
Hyangmaeg 44.5 49.5 47.0 40.8 106 46.0 41.6 36.3 35.1 79
mean 38.3 38.3 36.1 3BT %4 36.6 4.1 29.4 28.6 75
18D 5% between salt stress -+--- 1926 e 1.430
cultivars - 1.726 2.067
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Table 5. The changes in the recovery rate of free proline and relative turgidity in flag leaf of 5
cultivars for 0, 24 and 48 hours after rewatering from an imposition to salt stress by
adding NaCl solution( ¥,=—20 bar) for 10 days from 10th day before heading

Free proline(mg /g dwt) Relative turgidity (%)

Cultivars After rewatering (a=b) /a After rewatering
Control Control

0(a) 24 48 hr(b) (%) 0(a) 24 48 hr(b)
Albori 0.4 6.2 1.3 0.6 90 90 77 30 89
Olbori 0.4 6.9 0.4 0.4 96 90 77 82 89
Durubori 0.3 7.4 1.1 0.2 97 88 79 84 84
Baegdong 0.2 2.6 0.3 0.2 92 88 77 84 87
Hyangmaeg 0.6 1.6 0.3 0.2 88 88 77 83 87
mean 0.4 5.0 0.7 0.3 93 89 77 83 87
LSD 5% betweensalt stress e 0.157 e 2.868

cultivars  eveees 0.249 e ns

Table 6. Correlation coefficients in the decreased rate of salt stress to control between the
investigated characters of 5 cultivars imposed to salt stress by adding NaCl solution(¥
.= —20 bar) for 10 days from 20th, 10th and 0 day before heading, respectively

Characters 2 (3) (4) {5) {6) (7 (8) (9)

Grain yield (1) 0.121 0.423  —0.381 —0.004 0.483 0.767™ - -
—0.244  0.643*  0.558* 0.197 0.118 —0.140 —0.154 -
—0.058  0.197 0.093 0.185 0.040 0.604* - 0.400

1000 grain weight (2) ~0.239 0.099 0.633* —0.004 —0.097 - —=0.119

—0.509 0.500 0.188 —0.013 0.704* —0.202 -
0.304 0.219 0.126 0.147 0.128 - -

Number of kernel /spike (3) 0.103 —0.322 -0.076 0.285 - 0.233
0.054 —0.283 —0.039 —0.136 0.218 -
—0.633* —0.563*  0.624* 0.551* -~ -

Dry straw weight (4) 0.287 —0.492 —0.407 ~ 0.511
0.543* —0.211 0.556* —0.539* -
0.713 —0.739* —0.288 - -

Culm length (5) 0.025 —0.088 ~ 0.516*

—0.180 0.357 —0.284 -
~0.647* —0.241 - -

Effective tiller rate (6) 0.432 ~ —0.644*
—~0.416 0.094 -
0.429 - -
Number of spike /plant  (7) - 0.202
—0.198 -

Free proline in flag leaf  (8) —0.083

Relative turgidity in flag leaf (9)

*, ** means significance at 5%, 1% level, respectively. upper number : 20th day before heading,
middle number : 10th day before heading, lower number : heading. (8) increased rate of salt stress to con-
trol.
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