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Varietal Responses of Ten Soybean(Glyéine max L.) to Sulfur Dioxide
Tolerance : A Comparison of Foliar Injuries and Yields in Relation

to Physiological Properties of Leaves.
Ki-Sun Park* and Ja-Hyeong Ku**

Abstract

Studies were carried out to determine the effect of sulfur dioxide on leaf injury and yield of
ten soybean cultivars. Plants were fumigated with 2.0 ppm of SO, for 4 or 8 h in a closed-top
field chamber. In the comparison of foliar injury, Paldalkong and Eunhakong were more
susceptible to SO, than Bogwangkong, Jangsukong, and Jangkeungkong. Correlations between
chlorophyll contents, peroxidase activity, and stomatal resistance of leaves and foliar susceptibility
were insignificant. However, significant correlations (r=—0.611") were found between superoxide
dismutase activity and foliar injury rates. Dry weight, number of pods and total grains were
significantly reduced by SO, fumigation but plant height, number of nods and weight of 100 grains
were not affected. Yield reduction rates were higher in Eunhakong and Paldalkong than in
Bogwangkong and Jangkeungkong. A liniar relationship was found between foliar injury rate and
the percent crop loss with a significant coefficient of b=—117 in the susceptible cultivar of
Paldalkong, but Bogwangkong, insusceptible cultivar, showed lower value of —0.165.
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Table 1. A comparison of 100 grains weight of 10 soybean cultivars. ®)

Hwangkeum Jangyup Bokwang Jangsu Jangkeung Muhan Danwon Bangsa Paldal Eunha

kong kong kong kong kong

kong kong kong kong kong

30.7 284 252 24.2 22.8

22.2 209 17.8 16.3 154
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Table 2. Comparison of injury rate in 10 so-

ybean cultivars exposed to 2.0 ppm
SO; for 4 or 8 h.

Injury rate(%)

Cultivars S0, exposure(h)
4 8
Bokwangkong 55g* 403 e
Jangsukong 116f 448 od
Jangkeungkong 138e 410 de
Danwoenkong 166d 486 ¢
Bangsakong 194 ¢ 532 b
Muhankong 205¢ 45.7 ¢
Hwangkeumkong 200c 55.1 b
Jangyupkong 205c¢ 490 ¢
Eunhakong 279b 56.0 b
Paldalkong 304 a 60.8 a
Mean. 18.6 494
CV.(%) 105 30.9

* { Means within a column followed by the same
letter are not significantly different at the 5%
level by DMRT.
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Table 3. Comparison of chlorophyll content, peroxide(POD) and superoxide(SOD) activity, stoma-
tal resistance and transpiration in 10 soybean cultivars.

. Chlorophyll POD SOD Sto.matal Transpiration
Cultivars (ug/em’) resistance (ug/em?s 1
' (unit/g fresh wt.) (scm™)
Bokwangkong 35.0 abcd* 4220 g 2669 a 171 a 4.69 e
Jangsukong 26.3 cde 634.0 bed 2386 d 1.57 ab 464 e
Jangkeungkong 325 bed 583.5 de 250.0 bc 1.55 abc 456 e
Danwoenkong 319 bed 683.4 ab 2219 e 1.42 bed 594 ¢
Bangsakong 200 e 616.5 cd 2073 f 171 a 4.78 e
Mubhankong 43.1 ab 503.3 2675 a 125 d 7.89 a
Hwangkeumkong 24.4 de 695.6 a 2552 b 140 bed 465 e
Jangyupkong 375 abc 5595 e 2427 cd 1.38 cd 642 b
Eunhakong 456 a 619.5 cd 2354 d 171 a 459 e
Paldalkong 36.9 abc 663.5 abc 2335 d 1.70 a 542 d
Mean. 333 598.1 2419 1.54 5.36
C. V.(%) 8.2 7.8 4.14 10.84 6.91

* ! Means within a column followed by the same letter are not significantly different at the 5% level by

DMRT.
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Fig. 1. The relationship between SOD acti-
vity and leaf injury rate in 10 soybean
cultivars exposed to 2.0 ppm SO, for

4 h.
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Table 4. Comparison of stem length, number of nodes and dry weight in 10 soybean cultivars ex-

posed to 2.0 ppm SO; for 4 or 8 h.

Stem length(cm)

Number of nodes

Dry weight(g)

Cultivars SO, exposure (h)
0 4 8 0 4 8 0 4 8
Bokwangkong 596 c* 583 bc 549b 133d 140d 133d 621 c¢ 594 ¢ 577 bc
(97.8) 92.1) (105.3)  (100) 95.7) (92.9)
Jangsukong 728 a 619b 61l5a 160b 157c¢ 134d 774 a 743 a 667 ab
(85.0) (84.5) (98.1) (83.8) (99.9) (86.2)
Jangkeungkong 688 b 675a 623a 165b 171 b 168 b 688 b 625 bc 530 cd
(98.1) (90.6) (1036) (1018) (90.8) (77.0)
Danwoenkong 497 e 449e 405e 121 e 114 g 104 g 515 de 436 ef 405 ig
(90.3) (81.5) (94.2) (86.0) 84.7) (78.6)
Bangsakong 548 d 539 cd 534bc 146 c 150c 146 ¢ 802a 67.1b 674a
(984) 974) 1027 Q0w (83.7) (84.0)
Muhankong 617 ¢ 555 ¢cd 507c 185a 183 a 176 a 671 bc 560 cd 492 de
(90.0) (82.2) (98.9) (95.1) (83.5) (73.3)
Hwangkeumkong 475 ef 434 e 439 de 130d 130 e 128 de 66.0 bc 619 bc 554 cd
(91.4) (92.4) (100) (98.5) (93.8) (83.9)
Jangyupkong 488 ef 446 e 427 de 141 c 130e 128 de 565 d 431 fg 421 ef
(914) (87.5) (92.2) (90.8) (76.3) (74.5)
Eunhakong 5563d 524d 460d 120e 125ef 119f 625 c 498 de 383 fg
(94.8) (94.8) (1042)  (99.2) (79.7) (76.9)
Paldalkong 456 f 440 e 427 de 125e 123 f 124 ef 488 e 362 g 347 ¢
(96.5) (93.6) (98.4) (99.2) (74.2) (71.1)
Mean. 56.5 52.6 49.9 14.2 142 13.2 64.1 55.3 50.6
(92.9) (88.3) (100) (93.0) (86.2) (78.9)
CV.(%) 5.6 94 7.4 5.7 34 5.6 8.0 12.6 14.6
* ! Means within a column followed by the same letter are not significantly different at the 5% level by
DMRT.
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Table 5. Comparison of number of pods, number of grains and 100 grain weight in 10 soybean
cultivars exposed to 2.0 ppm SO; for 4 or 8 h

Number of pods Number of grains 100 grain weight(g)
Cultivars SO, exposure (h)

0 4 8 0 4 8 0 4 8
Bokwangkong 67.6 cd* 66.1 def 646 cd 1269 de 1204 bc 1086 bed 256 ¢ 259 ¢ 245 ¢
(97.8) (95.6) (94.9) (85.6) (101.2)  (95.7)
Jangsukong 1054 b 884 bc 724 bc 1464 de 1241 b 1199 b 246 d 245 d 235 ¢
(83.9) (68.7) (84.8) (81.9) (99.6) (95.5)
Jangkeungkong 805 ¢ 724 de 613 d 1263 de 1149 bc 985d 226 ¢ 228 e 227 d
(89.9) (76.1) 91.0) (78.0) (100.9) (1004)
Danwoenkong 693 ¢cd 580 f 533 e 1363 cd 1204 bec 1170 bc 203 f 203 f 196 e
83.7 (76.9) (88.3) (85.8) (100.0)  (96.6)
Bangsakong 1261 a 1073 a 1036 a 2048 a 1754 a 1634 a 197 g 187 h 179 f
(85.1) (82.2) (85.6) (79.8) (94.9) (90.9)
Muhankong 1014 b 876 bc 759 b 1890 a 1728 a 16l1a 201 f 196g 196 e
86.4) (74.9) (91.4) (85.2) 97.5) (97.5)
Hwangkeumkong 669 cd 615 ef 550de 1000 e 935d 748 e 309a 299a 290 a
919 (82.2) (93.5) (74.8) (96.8) (93.9)
Jangyupkong 646 d 555 e 529 e 1211 de 1028 ¢cd 954 d 290 Db 288 b 286 b
(85.9) (81.9) (84.9) (78.8) (99.3) (98.6)
Eunhakong 1075 b 919b 776 b 1818 ab 1582 a 1501 a 1461 132j) 107 h
(85.5) (72.2) 87.0) (82.6) (90.4) (73.3)
Paldalkong 766 cd 614 ef 538 e 159.8 bc 1175 bc 996 ¢d 169 h 1471 145 ¢g
(80.2) (70.2) (73.5) (62.3) 87.0) (85.8)

Mean. 86.6 75.0 67.0 149.2 130.1 1189 224 218 21.2
(86.6) (77.4) (87.3) (79.7) 97.3) (94.6)

C. V.(%) 15.6 151 13.7 16.2 12.7 151 1.3 12 1.3

* : Means within a column followed by the same letter are mnot significantly different at the 5% level by
DMRT.
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Table 6. Man square of characteristics for
cultivars.

Source  df Stem leagth Node No. Dry wt. Pod No. Grain No. Grain wt.

Va(d) 9 6805™ ™ 1908™ % 2228% % 3001° ™ 3604 1831**

Error bt

Trear(B) AR VX M Sl Sl /7 Al U Rl Y
AXB 18 NS N NS NS NS NS
Error 60

* | Significant at the 0.01 probability level.
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Fig. 2. Comparison of total grain weight of
10 soybean cultivars exposed to 2.0
ppm SO; for 4 or 8 h. Grain weight
is expressed in percentage of control.
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Table 7. The relationship between injury rate
and grains weight in 10 soybean cu-
Itivars exposed to 2.0 ppm SO; for

4 or 8 h.

Cultivars r Regression
Bokwangkong —0.345 Y=—0.165X +94.93
Jangsukong —0.293 Y=—0.244X+9247
Jangkeungkong —0.662* Y=—0.499X+99.80
Danwoenkong —0.449 Y=—-0247X+93.10
Bangsakong —0.503 Y=—0.764X+92.29
Muhankong —0.586* Y=—0.260X+9757
Hwangkeumkong —0.592* Y=—0.721X+99.17
Jangyupkong —0.584* Y=-0457X+93.39
Eunhakong -0.790**  Y=—0.842X+99.90
Paldalkong -0.392** Y=—1171X+98.82

* : Significant at the 0.05 and 001 probability le-
vels, respectively.
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