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Effects of Salt Treatment on Yield and Physiological Characteristics
of Flag Leaf at Heading Stage in Winter Barley

Won Yul Choi*’, Young Min Kim*, and Jong Hwan Park*
*Insti. of Ag. Sci. and Tech., College of Agriculture & Life Science, Chonnam Nat'l. Univ., Gwangju 500-757, Korea

ABSTRACT : This research was conducted to obtain the
fundamental data on salt injury and different responses
among cultivars in winter barley (Hordeum vulgare L.).
Salts did not affect yield components including number of
panicles, stem length, grain number per ear and grain
yield while reduced stem dry weight and thousand seed
weight significantly with increasing concentrations of salt
from 60 to 180 mM. NaCl had less injury effect on barley
straw dry weight and thousand seed weight than did
MgSO,. Chlorophyll content and relative turgidity in flag
leaf were reduced when treated with both salts, while free
proline in the salt-treated leaf was increased. Content of
proline in salt-treated barley was about 10 folds compared
to the control. Based on yield components and physiologi-
cal traits of flag leaf, the tolerance to salt injury was the
greatest in Baegdong, followed by Dongbori#l, Mogpo#55,
and Gangbori. The results suggested that salt- stressed
barley at reproductive stage had higher free proline con-
tent, and that special management in this stage must be
considered because salt stress at heading stage affect flag
leaf growth as well as yield components harmfully.
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Table 1. General properties of soil used for pot experiment.
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Soil texture pH OM. (%) Total N. (%)

CE.C. (ppm)

Available P,Os (ppm) Exchangeable cation (me/100 g)

Sandy loam 6.2 25 0.05 11.58

K Ca Mg
0.15 2.65 3.00
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Table 2. Growth and yield of four barley cultivars subjected to different salinity stress for 10 days from heading.
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Salts Conc. Cultivars Nq. of Effective Culm Straw No.of 1000 G.rain Flag leaf

A) (mM) ©) spike  tller length  dry kemel kemel yield Dryto Relative Chlorophyll Free proline
B) /plant rate (%) (cm) weight (g) /spike weight (g) (g/pot) fwt (%) turgidity (%) (mg/g.dwt.) (mg/g.dwt.)

Gangbori 24 44 508 175 376 363 155 20 87 74 24

Dongbori#l 30 49 510 194 307 358 151 19 86 6.7 52

60 Mogpo#ss 2.6 54 503 130 378 330 153 20 86 6.6 25

Bacgdong 30 61 417 184 358 321 143 19 84 7.8 3.7

Submean 28 52 485 171 355 343 151 20 86 7.1 35

Gangbori 20 40 493 160 398 354 140 21 82 50 34

Dongbori#l 2.8 46 440 140 280 357 137 21 80 6.0 6.4

120 Mogpo#sS 23 48 395 120 306 325 148 22 83 58 3.8

NaCl Baegdong 2.0 53 418 148 369 329 137 21 79 6.5 4.1

Submean 23 47 437 142 338 341 141 21 81 5.8 44

Gangbori 16 34 423 140 358 343 135 23 75 55 40

Dongbory#l 2.6 40 398 150 275 351 143 23 75 5.7 9.1

180 Mogpo#s5 20 46 387 106 300 340 111 22 79 5.1 5.4

Baegong 22 57 347 130 354 294 98 24 73 6.2 5.9

Submean 2.1 44 389 132 322 332 122 23 76 56 6.1

Mean 24 48 437 148 338 339 138 21 81 46 47

Gangbori 30 40 500 219 428 360 170 19 85 76 20

Dongbori#l 2.7 50 438 136 298 335 130 I8 88 76 44

60 Mogpo#5s 27 61 392 88 322 335 137 20 86 6.0 2.1

Bacgdong 23 51 465 168 400 301 185 20 86 8.0 3.1

Submean 27 51 449 153 362 333 156 19 86 73 2.9

Gangbori 19 43 447 173 402 374 148 20 83 6.9 2.9

Dongbori#l 24 43 437 126 284 333 137 19 83 7.0 5.8

120 Mogpo#55 20 S0 403 104 382 332 127 21 85 6.8 4.0

MgS0, Baegdong 19 47 408 114 378 293 137 21 81 7.4 3.8

Submean 2.1 46 424 129 362 333 137 20 83 7.0 4.1

Gangbori 1.8 38 422 170 380 366 118 22 77 6.3 34

Dongbory#l 2.0 33 398 146 271 287 113 24 77 6.4 6.1

180 Mogpo#55 27 79 428 100 326 310 110 21 81 6.6 44

Baegong 16 31 323 120 330 283 125 19 75 6.6 5.1

Submean 20 45 393 134 327 312 117 22 78 6.5 48

Mean 23 471 422 139 350 326 137 20 82 6.9 39

Gangbori 28 55 51 193 392 374 173 19 90 84 04

Dongbori#l 30 59 58 180 310 355 185 I8 %) 7.6 0.6

Control Mogpo#55 38 75 53 186 348 330 189 20 89 74 0.4

Baegdong 3.5 66 49 165 400 351 200 20 91 8.6 05

Mean 33 64 53 181 363 353 187 19 97 80 035

LSD 5% No.of Effective Culm Staw No.of 1000  Grain Flag leaf

between spike  tiller length  dry kemel kemel yield Dryto Relative Chlorophyll Free proline
fplant rate (%) (cm) weight (g) /spike weight (g) (g/pot) fwt (%) turgidity (%) (mg/g.dwt.) (mg/g.dwt.)

Salt(A) NS 0359 NS 1.130 NS 2241 NS NS NS 0.729 0.390

Concentrations(B) 0351 2064 1530 0633 1349 1366 0902 2467  2.013 0.494 0.181

Cultivars(C) 0284 2318 1.804 1018 2244 1322 0874 NS 2.362 0.424 0.179

AIBI-A1B2 NS NS 2164 085 NS NS NS NS NS NS 0.257

AIB1-A2BI NS NS 2957 1323 NS NS NS NS NS NS 1.141

AICI-AIC2 0401 3278 NS 1439 NS 1870 1236 NS NS NS 0.254

BICI-BIC2 NS 4015 3125 1762 NS NS 1514 NS NS NS 0310

B1C1-B2C1 NS 3297 2535 1338 NS NS 1297 NS NS NS 0.264

AICI1-A2C1 0410 2855 NS 1590 NS 2581 1695 NS NS NS 0419

AIBICI-AIBIC2 NS 5678 4420 2492 NS NS 2141 NS NS NS 0.439

AIBICI-AIB2C1 NS 5710 4391 2334 NS NS 2247 NS NS NS 0.458

AIBICI-A2BICI NS 5467 5209 2476 NS NS 2479 NS NS NS 0.553
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Table 3. Correlation coefficients between the reduction ratio of grain yield and those of other characteristics due to salt stress imposed for

10 days after heading in four barley cultivars.

No.of Effective Culm No.of Dryto Relative .
( :trﬁzggf;n) spike/  tillerrate  length szgl (}11? kernel kleorggl fresh  turgidity (thlg(;rog\l;)tll)l f:: e/pI;)\l:]??
g plant /spike /spike & (%) Wi % gawt. g/ awt.
NaCl & MgS0O, 0.367** 0.010 0.609+*  0.444** 0418** 0216 -0.165 0416** 0.287* -0.473**
Salts  NaCl 0320 -0.178 0.479**  0.158 0.385* 0353 -0.180 0.442%* 0.299 -0.346*
MgSO, 0.406*  0.121 0.712*%%  0.667** 0.461** 0.115 -0.170 0.425** 0.357**%  -0.702**
60 mM 0.132 -0.489* 0.715**  0.447* 0.249 -0.057 0.105 0.261 0.050 -0.381
Concent 120 mM 0310 0.223 0.270 0337 0.387 0.231 -0.083 -0.062 0.138 0.233
180 mM 0122 -0.319 0.227 0.151 0.135 0263 0.113 -0.099 -0.205 -0.094
Gangbori 0.557*  0.223 0.631** 0477 0212 0.032 -0.611 0.708** 0.648**  (0.715%*
CultivarsDongbori#l 0.612%* 0.608** (.533* 0456  -0.020 0573 -0.165 0.020 -0.049 -0.051
Mogpo#55 -0.086  -0.420 0.281 0.357 0.456 0073 0.119 0.245 0.281 -0.461
Baegdong 0.226 0.094 0.699*%*  0.533 0.581* -0.001 -0.382  0.665** 0.778*%*%  -0.761**
ZARE A7 =Y3HY, Germany. 1992.
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