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ABSTRACT : Thirty-six barley varieties including Korean
modern and local varieties were tested for drought-toler-
ance in the field of plastic rain shelter. Drought treatment
was initiated at initial tillering stage (March 27, 2002) by
withholding irrigation and lasted until harvest. Soil water
potential maintained at around -0.05 MPa in the control
plot and varied from -0.05 MPa (at the initial stage of
drought treatment) to -0.29 MPa in the drought treatment
plot. At forty days after drought treatment, relative water
content (RWC), osmotic potential (OP), osmotic adjust-
ment (OA), and *C discrimination (A) were measured and
then plants were sampled for leaf area index (LAI) and
dry weight (DW). Barley was harvested at maturity for
determining DW, grain yield, 1000 grains weight and
number of spikelet. The tested varieties revealed wide
spectrum of drought tolerance. Dongbori-1, Chalbori,
Changyeongjaerae, Samdobori and Weolseong87-31
showed strong drought-tolerance while Songhagbori and
Suwonmaeg360 showed weak drought-tolerance. The
drought injury indexes (drought/control ratio) of DW and
yield revealed significant positive correlation with leaf
RWC in drought treatment plot and A in the control plot,
but obvious negative correlation with leaf OP and OA
under drought condition. In addition, all the drought
indexes of OP, A and RWC showed obvious positive corre-
lation with the drought injury indexes of DW, 1000 grain
weight and yield. Thus, OP and RWC under drought con-
dition and A under well-watered condition would be used
as the evaluation criteria for drought- tolerance of barley
genotypes. However, further investigation is needed for
the relationship between A and drought-tolerance as the
other reports were not consistent with our result.

Keywords : barley, drought stress, water potential, relative
water content, osmotic adjustment, *C discrimination, harvest
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Araus(1991), Voltas et al(1998)% ZHzzolr A9l B
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¥ ¥HHFg D) dzTe 3¢ Hdk -0.04 MPag {15
Rom, skl te WHE SR F 28Uede A 029
MpaZkA] Ao B vg Qste oA -0.08 MPaZ
A7t UAl Aatsigich @k A2l AL 717 &
Ho EY SEEEES 0.15 Mpao Tt Ag-e Ba 34t
2oz wix|stAct.

ESTES St X2 8d HEE wid 25 oAl £3
Sk (volumetric water content)} FEX B (s0il water
potential, SWP)& ZA}atith, &% 342 Time-Domain-
Reflectometry(TDR, Santa Barbara, CA., USA)®| P33 AlA
(Aole 15cmE S48t BEY 8 Xd8E A} AIF
A 4ol RS} 10-15cm Ateloll AAME X8l watermark
soil meter(1003-112, Rickly Inc., USA)E $43% 233}
& AZb) EAsHT

—e— Control ( AVER = -0.04MPa )

—O— Drought treatment (AVER =-0.15MPa)

Soil water potential (bar)

Days after drought treatmet

Gt o] 71§ Aoty SH% Lol WiE st Fig. 1. Changes of soil water potential in control and drought
Az FAAYE WAE A Ak ARG F B 5 treatment.
Table 1. Barley varieties used for the experiment.
No. variety No. variety No. variety
1 Olbori 13 Duwonchapssalbori 25 Iljinbori
2 Tapgolbori 14 Songhagbori 26 Dongbori-1
3 Chalbori 15 Naehanssalbori 27 Pyeongtaegpo
4 Sangrogbori 16 Hinchalssalbori 28 Weolseong87-26
5 Albori 17 Kanghossalbori 29 Weolseong87-112
6 Alchanbori 18 Mudeungssalbori 30 Weolseong87-120
7 Milyanggketbori 19 Doosan29 31 Ogcheondeabu52
8 Saeolbori 20 Jinkwangbori 32 Weolseong87-31
9 Nagyeoungbori 21 Jejubori 33 Hwoiseonggwuanhang
10 Daebaegbori 22 Suwonmaeg360 34 Changyeongjaerae
11 Chalssalbori 23 Sinhobori 35 Hwaseongjeongnam
12 - Suwonssalbori 24 Samdobori 36 Ogchuencheongsan
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Changyeongjaerac(34) 5°13L, 8 7t AL F52
Chalbori(3), Duwonchapssalbori(13), Samdobori(24), Dongbori-
1(26), Weolseong87-31(32), Changyeongjaerae(34) & o]t}
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Table 2. Leaf area and shoot dry weight of 36 barley genotypes grown in irrigated and drought condition.
Leaf area at 40 DAT Shoot dry weight at 40 DAT Shoot dry weight at harvest
No. Genotype (cm*/plant) (g/plant) (g/plant)
Control Drought Control Drought Control Drought
1 Olbori 892.01 896.63 13.1 10.0 317 21.0
2 Tapgolbori 426.08 426.88 9.2 44 16.3 12.9
3 Chalbori 1020.33 710.49 13.0 12.5 21.6 16.3
4 Sangrogbori 503.77 410.85 10.7 33 19.8 13.1
5 Albori 627.58 395.95 15.1 109 21.6 17.2
6 Alchanbori 1120.39 823.01 19.5 11.9 24.9 21.2
7 Milyanggketbori 549.75 475.93 10.5 6.0 15.5 14.1
8 Saeolbori 1103.31 756.38 16.5 134 22.6 18.1
9 Nagyeoungbori 644.87 711.19 18.7 9.0 18.8 13.6
10 Daebaegbori 536.65 256.86 21.7 9.7 24.0 17.4
11 Chalssalbori 757.40 612.69 19.1 11.5 16.7 12.3
12 Suwonssalbori 861.90 759.42 18.0 13.3 20.9 18.2
13 Duwonchapssalbori 834.20 693.26 18.0 15.8 22.5 229
14 Songhagbori 776.71 711.14 15.8 34 13.1 10.3
15 Naehanssalbori 1207.43 1007.98 20.0 15.7 429 242
16 Hinchalssalbori 642.55 493.60 8.8 5.0 14.9 114
17 Kanghossalbori 2204.77 779.19 20.1 134 26.8 19.8
18 Mudeungssalbori 951.17 391.55 7.5 5.5 16.2 12.7
19 Doosan29 516.49 555.28 94 7.4 21.9 17.0
20 Jinkwangbori 653.52 294.77 18.1 10.7 252 18.3
21 Jejubori 506.62 568.78 10.5 6.0 15.7 14.9
22 Suwonmaeg360 937.67 630.48 16.9 6.5 225 13.0
23 Sinhobori 541.86 347.75 13.1 6.5 18.6 12.0
24 Samdobori 784.29 409.91 10.0 10.0 15.0 124
25 Tljinbori 687.65 687.53 17.2 9.8 205 16.3
26 Dongbori-1 986.02 735.49 12.5 13.6 20.1 19.9
27 Pyeongtaegpo 604.03 325.60 9.8 7.1 17.1 13.8
28 Weolseong87-26 617.66 571.25 23.0 13.1 242 18.8
29 Weolseong87-112 559.55 530.32 13.1 6.6 214 14.7
30 Weolseong87-120 1443.70 790.73 12.2 8.3 21.1 17.0
31 Ogcheondeabu52 47727 170.78 7.7 4.1 15.2 12.0
32 Weolseong87-31 2089.22 780.06 17.1 16.6 24.1 19.5
33 Hwoiseonggwuanhang 320.50 249.26 12.1 8.1 8.2 6.9
34 Changyeongjaerae 1392.59 1413.96 23.8 233 28.3 24.2
35 Hwaseongjeongnam 390.40 388.57 6.9 4.1 10.6 8.4
36 Ogchuencheongsan 707.93 482.15 15.0 10.5 21.2 14.3
Mean 829.94 590.16 14.55 9.64 20.60 15.84
LSD at 5% level Leaf area at 40 DAT Shoot DW at 40 DAT Shoot DW at harvest
Genotype(G) 26.13 0.99 3.07
Treatment(T) 6.16 0.23 0.72
G*T¥ 37.01 1.40 4.34

‘Comparison Comparison among genotypes within treatment.n among genotypes within treatment.
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Fig. 2. Shoot dry weight and leaf area of 36 barley genotypes in
control and drought treatment. Number in the graph
corresponds to variety number in Table 1.
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Table 3. Grain yield and components for 36 barley genotypes in control and drought plots.
No. of spikelet 1000 grain WT(g) Grain yield (g/plant)
No. Genotype
Control Drought Control Drought Control Drought
1 Olbori 133 10.3 29.9 28.2 15.2 14.3
2 Tapgolbori 11.0 7.3 21.1 153 10.6 7.7
3 Chalbori 11.7 10.7 23.1 23.1 11.5 11.5
4 Sangrogbori 9.0 6.0 232 12.0 14.5 7.6
5 Albori 10.7 9.0 252 232 132 12.2
6 Alchanbori 12.7 8.7 224 19.0 15.6 13.3
7 Milyanggketbori 8.7 8.0 20.5 16.7 104 8.5
8 Saeolbori 11.0 7.0 24.6 23.7 16.6 16.0
9 Nagyeoungbori 10.3 7.7 21.0 154 10.7 7.9
10 Daebaegbori 10.7 93 263 18.3 16.1 11.1
11 Chalssalbori 10.0 6.7 21.1 17.8 9.3 7.8
12 Suwonssalbori 11.0 75 21.6 20.1 11.7 10.9
13 Duwonchapssalbori 19.0 19.0 31.8 314 13.7 13.5
14 Songhagbori 11.0 9.0 30.6 11.7 7.7 29
15 Naehanssalbori 13.7 7.7 28.3 27.0 14.5 13.9
16 Hinchalssalbori 7.0 6.0 23.6 19.2 8.7 7.0
17 Kanghossalbori 12.0 9.3 269 23.9 17.3 154
18 Mudeungssalbori 10.0 6.7 24.1 225 11.2 10.4
19 Doosan29 16.3 11.3 29.2 27.9 12.4 11.8
20 Jinkwangbori 16.7 13.0 29.3 244 159 13.2
21 Jejubori 13.3 1.7 30.0 244 10.4 8.5
22 Suawonmaeg360 16.0 11.7 27.0 16.8 10.2 6.3
23 Sinhobori 10.7 8.0 30.7 229 99 74
24 Samdobori 14.3 10.7 29.6 29.5 12.4 124
25 Tljinbori 12.7 11.7 304 24.8 134 10.9
26 Dongbori-1 8.7 10.3 284 28.3 14.2 14.2
27 Pyeongtaegpo 103 5.7 25.8 23.7 15.0 13.8
28 Weolseong87-26 14.7 9.0 24.8 20.2 12.0 9.8
29 Weolseong87-112 11.3 7.0 275 20.7 14.2 10.7
30 Weolseong87-120 11.3 10.3 323 28.9 11.5 10.4
31 Ogcheondeabu52 7.0 4.7 30.6 24.1 8.8 6.9
32 Weolseong87-31 9.3 7.3 25.6 25.5 13.1 13.1
33 Hwoiseonggwuanhang 8.7 6.7 336 299 7.5 6.7
34 Changyeongjaerae 117 10.0 255 25.5 16.8 16.8
35 Hwaseongjeongnam 5.7 4.7 252 21.2 7.1 5.9
36 Ogchuencheongsan 9.0 5.7 29.6 27.0 12.5 114
mean 11.4 8.8 26.7 226 124 10.6
LSD at 5% level No. of spikelet 1000 grain WT Grain yield

Genotype(G) 2.11 432 2.03

Treatment(T) 0.50 1.02 048

G*T? NS NS NS

iComparison among genotypes within treatment.

7] OA7} 2 EZ7HA 57 Zol7t mile- Zok. 0A7F 2 0A7Y 7FY o

#£2. Olbori(1), Chalbori(3), Nachanssalbori(15), Samdobori

(24), Dongbori-1(26), Weolseong87-31(32), Changyeongjaerae gle] 3C discriminatione| #&}

(34) Bolom 2 FolX Samdobori(24), Dongbori-1(26)%] gtk A JRAl & 40l HAAY ¢bd dAgel e
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Table 4. Leaf relative water content (RWC), osmotic potential (OP), osmotic adjustment (OA) for 36 genotypes grown in control and

drought plots.
No. Genotype RWC &) OP (MPa) OA (MPa)
Control Drought Control Drought
l Olbori 93 79 -1.73 -2.61 -0.5
2 Tapgolbori 96 60 -1.74 -2.23 03
3 Chalbori 83 80 -1.55 -2.44 -0.7
4 Sangrogbori 95 54 -1.47 -1.71 0.5
5 Albori 90 72 -1.64 -2.35 -0.2
6 Alchanbori 83 62 -1.37 -1.78 0
7 Milyanggketbori 92 68 -1.85 -2.61 -0.1
8 Saeolbori 92 79 -1.52 -2.22 -0.3
9 Nagyeoungbori 92 55 -1.36 -1.58 04
10 Daebaegbori 91 57 -1.39 -1.66 03
11 Chalssalbori 87 63 -1.36 -1.75 0.1
12 Suwonssalbori 93 76 -1.46 -2.05 -0.2
13 Duwonchapssalbori 93 83 -1.55 -2.33 -0.5
14 Songhagbori 93 46 -1.63 -1.83 0.7
15 Nachanssalbori 87 73 -1.93 -2.94 -0.5
16 Hinchalssalbori 81 59 -1.71 -2.34 0
17 Kanghossalbori 88 68 -1.67 -2.36 -0.1
18 Mudeungssalbori 84 68 -1.49 -2.10 -0.2
19 Doosan29 88 76 -1.47 -2.14 -0.3
20 Jinkwangbori 90 64 -1.41 -1.82 0.1
21 Jejubori 86 59 -1.55 -2.01 02
22 Suwonmaeg360 85 46 -1.42 -1.60 05
23 Sinhobori 85 53 -1.57 -1.93 03
24 Samdobori 89 88 -1.49 -2.36 -0.8
25 Iljinbori 91 65 -1.76 -241 0
26 Dongbori-1 85 83 -1.58 -2.52 -0.7
27 Pyeongtaegpo 84 68 -1.47 -2.07 -0.2
28 Weolseong87-26 87 61 -1.82 -2.49 0.1
29 Weolseong87-112 83 55 -1.94 -2.63 0.2
30 Weolseong87-120 88 70 -1.63 -2.31 -0.2
31 Ogcheondeabu52 92 63 -1.63 -2.14 0.2
32 Weolseong87-31 81 78 -1.39 -2.13 -0.5
33 Hwoiseonggwuanhang 96 81 -1.42 -2.02 -0.3
34 Changyeongjaerae 87 84 -1.34 -2.05 -0.6
35 Hwaseongjeongnam 90 67 -1.57 -2.14 0
36 Ogchuencheongsan 83 67 -1.55 -2.20 -0.2
Mean 88 67 -1.57 -2.16 -0.09
LSD at 5% level RWC OP OA
Genotype(G) 0.019 0.059
Treatment(T) 0.045 0.014 -
G*T* 0.324 0.084 -

fComparison among genotypes within treatment.
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Table 5. Correlations between °C discrimination (A), leaf relative water content (RWC), osmotic potential (OP), and osmotic adjustment
(OA) at 40 days after drought treatment (DAT) and drought injury indexes of shoot dry weight and grain yield.

Dry weight at 40 DAT Dry weight at harvest Yield
Control Drought Index Control Drought Index Control Drought Index
A-control 0.327* 0.333* 0.351* 0.087 0.096 0.101 0.394* 0.389* 0.400*
A-drought 0.100 0.048 0.021 0.007 0.006 0.008 0.010 0.024 0.022
RWC-control 0314 0.271 0315 0.097 0.107 0.130 0.296 0.256 0.303
RWC-drought 0.942%* 0.843** 0.923%* 0.416* 0.275 0.453** 0.785%* 0.433** 0.880**
OP-control -0.017 -0.026 -0.010 -0.048 -0.083 -0.088 -0.065 -0.064 -0.068
OP-drought -0481**  -0.449*%*  -0.501**  -0.039 -0.033 -0.154 -0478%*  -0.362* -0.504**
OA -0.987%%  (0.894**  -0974**  -0.286 -0.143 -0.372* -0.811%%  -0.942%F  -0.920%*
* #* js Significantly different at 0.05 and 0.01, respectively
Table 6. Correlation among drought indexes (drought/control ratio) of several characters
At40 DAT At harvest
OP RWC  Dryweight Leafarea Dry weight Panicle number 1000 grain weight  Yield
At 40 DAT A 0.4455* 0.3711*  0.3660* 0.0149 0.1163 0.0451 0.3999* 0.4002%*
OP 0.9561**  0.9344%* 0.1115 0.3650* 0.1296 0.8975%* 0.8992%*
RWC 0.9822%* 0.1679 0.4024% 0.1323 0.9252%* 0.9269%*
Dry weight 0.1706 0.4031* 0.1507 0.9288** 0.9298**
Leaf area 0.1105 0.0819 0.1670 0.1685
Atharvest Dry weight 0.5840%* 0.3450%* 0.3463*
Panicle number 0.0539 0.0538
1000 grain weight 0.9877+*

* % g Significantly different at 0.05 and 0.01, respectively
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