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Soybean Cultivar ‘Sehwa’ with Salt Tolerance
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Abstract The soybean [Glycine max(L.) Merr.] cultivar ‘Sehwa’ (Grant No. 10017) was devel-
oped at Kyungpook National University. It was derived from a cross between ‘Uram’and an
F1 plant from a cross between the salt-sensitive soybean ‘Hutcheson’ (G. max) and the
salt-tolerant wild soybean ‘Pl483463’ (G. soja). In salt tolerance bio-assays, ‘Sehwa’ dem-
onstrated high tolerance, with a low leaf scorch score (LSS) of 1.3 under 100 mM NaCl
treatment. Contrastingly, ‘Hutcheson’ exhibited severe chlorosis and necrosis (LSS 3.7).
Under salt stress, ‘Sehwa' accumulated markedly fewer toxic ions than did Hutcheson.
Compared with that in the control, the Na* content increased by 598% in ‘Sehwa’, which
was significantly lower than that in ‘Hutcheson’ (1,503%). Notably, in ‘Sehwa’, the Na*/K*
ratio increased by 529%, whereas ‘Hutcheson’ revealed a 1,365% increase. In the 2020
yield trial, ‘Sehwa’ exhibited an erect growth habit with an average plant height of 69.0 cm,
which was considerably taller than the check cultivar ‘Pungsannamul’ (61.0 cm). Despite
being small-seeded cultivar (100-seed weight: 10.0 g) compared with ‘Pungsannamul’
(13.5 g), it shows a reasonable yield potential of 2.3 t/ha, comparable to the 2.8 t/ha of the
‘Pungsannamul’. Therefore, ‘Sehwa’ is a promising soybean cultivar for reclaimed land ow—
ing to its salt tolerance and favorable agronomic traits.
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2oz MRS B8 sAIE AHH e 245

9,000 ha7} ZAEo] UTHMAFRA 2026). 7HA=

AH7F ¥ Aske7t o, EG W € TRt 12 545 AU Qo] 4t EEEe] e Asicte

2732 HAIE 7HIth(Jeong et al. 2020, Lee et al. 2003). |23t o|F= IHAA|= 2HE<L B A FHo = S-GH o

Sieh. v w4 Al 27004 S

7%t B9 EF Wl AR e SRR 8EHO o AEHAY] I dHiHer

g v E40] 9171 dlEolth(Lim et al. 2020).

F Y A AP X&F0Z ThAstl Qlok 1909 A7 & AH[RE2 2013 67.2 kgof|A] 2023 564 kgO 2
ZH45ko] 1087F 16.1% Z015]1c) ¥ha & A2 20199 890,000 tof| A 2023 1,440,000 tO& Z7}5ko] 51d7F
61.7% 01\t A 22 UEIATHMAFRA 2026, MODS 2026). 12|14t A& ARt F, 544 5 F8 JE2 I
AL BjFo] ol giFE ol 2ESIAL Ut o]of] AH= T2 F=9 ARl SF0] 7RIt E AT AEE

FHe 78 Y BEE DSt 200797 AR ABAFES 55542, 1 F B AFES 43.5%2 Bl
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A ZHE AAISIATHMAFRA 2022). o]t F& A w7 o, FF= HAA Y B S4 Au +25 BH4=
Al S gFow Aestar lom, AR W EEE Al Bl&S dAX R gid Aot

Iy PR s EGY A7|AEETE 4.0 dS/m ool IHXUS UEHo] HiFEo] A= Afulo] Akl
A0, T ETH Uyt TREL o AEF A0 X‘ﬁﬂ °g LEHY T2 XSGEY FEHY AVHEE(ECe)7t
50 dS/mE WA AL E Z= S 59 A AR8S A= AEE FHA Aol(Maas 1985), HHA] 2o A
FPARI YAt ofF). wEhA o AEFHA 20| 1 TF AAE HA 5 U= B 5 /o] AggE ook
Eli=

AAR S 2= F9] AT wste] QTL B4, {44 75 &4 9 vpA 7Y 5 ozt 712 2 88 77t

$9ix]o] 2t Guan et al. 2014, Li et al. 2024). ESF 4009] 719 & =% 9 SARYES o=z o YA g7t
T AES BFste 9771 U2 H(Chen et al. 2024), ¥ F& EF 28 7t AlsS Aty At
A77F Zds] AP ek Y FuolM= AA Al 2300 A& T WA 5 S T WA

FolRAL St} 53] 7HHA] el B AF AA SAVE ASHoE A7|HIAL = AelA

&4 A 5 FF M2 AET AR weEh

AelS(Glycine max)> §F TgNA F424 iAol Rotd E4 &4 AEH
E4< Kol vh, ob8F(Glycine soja)> &2 34 ot ohafgt &80 didt 25
T MAAE £ de Aokt FAEES 7P?<1J- AUTH(Kofsky et al. 2018). o] FAY T &5 7Nl EJ%! +74
YA A4S ERst Ao2 HuEH opE AlE PI483463 (Lee et al. 2009) WA F-HALL E&L—a}gal:}.

‘MoshPe 2 4 £5 S ZEOF dlal, Hutcheson x PI483463 2304 4% Fit9] A&
M FF02, As 54, #9484 2 Hd4 F89 Ed o7& 78I 1 235 Halskaat gt
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‘Asks 2 |84 F 5 ‘(Ko et al. 2016)7} Hutcheson x PI483463 Zgoj|A 3243t F; 7iA|Q}t Q15w Hlsto]
e FFolH, 4717t &<t ‘HD2’E B = Arh(Fig. 1).

OIE—ILIHH—‘—— 20124 g YT G o] QX3 AE YT w S (Daegu, 36°09 24.63°N, 128°35°07.47"E,
Republic of Korea)o|Al 435Ut} lFzwujolA & 4709 F, A5 &XR519 0, 201349 Fl—% AjeRsta] F,
SAE AT 2014W0) Fos A5-2 S/d5t], 24 AA0lA B240] AstAY E4do] 2 A5E AlskaL
AHE JAHAIA 2015490 Fs AlthE SH 53T

20169 0+= 947 Ale2 AhA4Abs] A Aol Auljsto] 24 2HNA WAHdS Ak, 54
A< AEHtn 270 Aufste] FAE %*4‘3% Aol 8 594 4L B o] T 9240l HaL
Aol 3t 4581 AleS Adsto] 20179 R E Als AHlE 3 FEE

2017\ FE] 2018W7HA] AT A 457 7“411011 A A4
Ao sHolE]Qith. o]F 2019WHE 20208 7HA] AEStn Aol A A
FES B7Ioitk(Fig. 2).



V68-1034
Hutcheson
Essex F1
Sehwa
P1483463 (HD2)
Uram
Fig. 1. Genealogy of ‘Sehwa’.
Year 2012 2013 2014 2015 2016 2017 2018 2019 2020
Generation” F1 F2 F3 F4-F5 F5 F7 Fg F9 Fm
1 1 1
Uram
2 2 2
X 3 3 .
. . 45 Line planting (Sehwa
F, (Hutcheson/PI483463) planting ( )
1,000 94 94
. N F, Generation Reclaimed Reclaimed Reclaimed YT YT
Note Crossing Indivisual plant land land land
. advancement . . . (year 1) (year 2)
selection evaluation evaluation evaluation

“The generation indicated for each year refers to the seed generation harvested at the end of that growing season, not the generation cultivated
during that season. Crosses were made in 2012, yielding F; seeds; these F; seeds were sown in 2013 to produce F, seed, and so on. Two
sequential generations (F4 and Fs) were advanced within 2015 through additional off-season generation advancement.

YPreliminary yield trial.

Fig. 2. Pedigree diagram of ‘Sehwa’.
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iz F$o8 SAUES AMgshith

AT A2 4 m 49112 m)E SFA0H, AAAZ= 70 x 15 em, 15+ 2208 Aplisiict AF dAls daHoR
HiA st om, 201990 28k, 2020d0= 3WHEC R S35t £ A& EAT SIS ISk
TEA2 20199 69 19, 20209 68 5U= SIFIT Zh WA F2H912 2019d0l= 570A, 20209 9= 107141
dste 24, BA, v, AT 9 2 10085S ARSI B3 A, 24, 284, S04 ol HiEAY
59 A4 P A A 71t 59 A Brkelgeh 7t HEE ol 2ARE JRAIRES Watste] o BRE(TLE)]
giEgoz ARgsl o, BAEAL o] HHEE BFZH(20199 n=2, 20208 n=3)% AFXZ 5}o] $P}H ).
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WA AAS 9ol ABH sk 54 2Al(Daegu, 35°53'N, 128°36'E, Republic of Korea)ol|A] 23S 28519t}
A AYE o] AF(Lee et al. 2008)0]|4] AJA]= Plastic cone-tainer WS HEslo] AT T2
508 SH EFC|(7FR 53 X A= 26 X 0] 11 cm)°]l 153t Al 12Y9717H] Ajefistoint. ol & Azl o AEE
913 100 mM NaCl g9 5 L7} &7 8710 &1 EFo|E SFHF=RE °F 3 cm 7HF JAAA A WA o8
At d2te sYt YHoR $EES S0
g & 2194, ‘N3P ‘Hutcheson’ & ZZof tfs] 9 13 *|4=(Leaf scorch score, LSS)E H7}519ct ¢
8 e 1AGEE)TE sHEEA AAD7HA 9] 52 AR ”37}0} O m(Lee et al. 2008), 15 = o} A4
ghes 28 = ALY 25%14 F37F BRl); 37 = S £E2(HY 50%004 ket AR At Hel); 43
At BN 75%0014 oot At HAPE B, 58 = AN AAlOlA A AT Hol Algs)l s
ottt & T3 Z|4(Leaf scorch score, LSS)E 7|FO0& 2.5 u]vkS & W4, 2.5 o]AF 3.5 vk F7F WA,
3.5 oS ¢ WIFH o2 FESIYUTHLee et al. 2018). PA 7= 3ukE 02 48519l on, 7} HiEof A £
SAAE 2z FASH Batg Wof W] go =z ARSI A5 AE A8 4 7iAY] 283 A2
, AGHE 70C EEto] Q204 24A17F FRF AxT & AES5S AESHITH

& Kim et o 02601 9UE WP %) AGRA U4 B SUR A A
o K R NS EFNe] Aot B

o 9 Axd ¥ ARE BY g RS 242
EZ A& 0.05 g& 50 mL conical tubeoﬂ —7.‘4‘5]-3’_ %—%—f,\— 10 mLE 715ttt} ZF conical tubeE 3)Z W HEY]
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Thermo Scientific, USA)Q} B3l J3LE Z=(Orion, Model
A4 ZA(standard calibration curves)O. 2R E| TEF H Lo
ak
[e]

214,
9617BNWP}— ARgsto] S5ttt 2% S 31 HA
Zed ek(mg gldry weight) 0 &2 $HAbsto] #7]5}9ich

84 W5E HEste] AMSIEOM, AR A%

K"9} Na* g Er@]% Kim et al. (2026)9] "ol wet Zgstict. KT @ Na* obfF 842 WA A48+
Agigon, ko e SaslglR 7t ie Ba SAle] AR AR Sl

T A& 0.15 g2 50 mL conical tubeo]] 3t &, Zt conical tubeo]] 65% AAHHNO3)
2 mLE BB 80T FLEZOA 4AZ B WGSIATE Lo WAT F, 37% SO, 02

78ha Whgo] SREES 3087E WA STk HohE Al oBAR ozt
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mLE A T 55 A8 25
358 30 mL2 SJAsiglon], o] 40 K W Na® g $40] Agstlch. 25 89 ¥ K % Na® ke
O]a% el H(ion-selective electrodes)¥} TIA|E pH/mV v|E]E AR&slo] 243519t K™ sk &3 Z4&

=(Orion, Model 9719BNWP, Thermo Scientific, USA)S AFg5ta] 2431908, Na* 2 Bt YEF A=+
(Orlon Model 8611BNWP, Thermo Scientific, USA)S AF&3lo] &35t K 9 Nat = stk & AA
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4l(standard calibration curves)Q2HH ZEH kol S4 vieg 2Eoto] Ailetglon, A& Ax 597
ot}

St(mg g'dry weight)0 2 $HASte] 317|519

HO|H =4

4

At 47 Ass FYHRCBD)O 79t Z2AHEA(ANOVA)S AAISH o™, WA 44 3 ol2dd 24
ARe 52 AARICR ste AYmA 2tk (one-way ANOVAYS HAISHIT A&t It Ato]= Fisher?]
A2 AH(LSD, ¢=0.05) o|-83lo] H|W3}Th RE EAEA-S SAS 9.4 (SAS Institute, Cary, NC, USA)2]
PROC GLM< ©]&3to] 35h3int. & B Ho] AAJE 2 Bk ddo] e & Ho+HFHAH(mean+SD)2

ey Lt
2}
OoE [m] O E
IREN U BIEN
AEP o] SRS Yoln ZAL A, LGS FA, FuAS Fu, iEAL HTE Bulo] TGEHS
Urehitk(Table 1). §8-& o] BEW W, 99) 271 Adolgiek. Askel B8 47 24, U0 Fei B4,
<71 AeFel 54 9 A9 gHl= Fig. 300 A
Table 1. Qualitative traits of cultivar ‘Sehwa’ compared with a check cultivar ‘Pungsannamul’.
. Growth Leaflet Flower Pubescence Pod Seed coat Hilum Seed
Cultivar -
habit shape color color color color color shape
Sehwa Determinate ~ Acute ovate White Tawny Dark brown Yellow Dark brown Spherical
Pungsannamul = Determinate  Lanceolate Purple Gray Light brown Yellow Yellow Spherical

G A4E Al

2019 AR AAONA 69 1Y€ TF Al ‘AIZFY] H57]= 109 25U = FAEHY 8 ot Bt 714
T 3SR, FAE G 77T Y7 Zol7t QIS Bt uiY $= AR, FAE (14.571) 3 93t ZFo] 7t
At Bt Fee 9187E, FAUE(86.37) F2JRt Zo]7t glitk(Table 2).

2020 A HAOA 69 5YU THF Al ‘AleF Y] Al3l7]= 8 3UR FAE T AU, A&7]E 108 169E
FAERET 49 SR B 242 69.0 cmE, ‘FAFE(61.0 cm)E. o 3-2J5HA] Atk Bt 7HA] = 4770 E,
‘FARE (@I GOt o)zt QIiTk Bt viy = 157708, ‘FAE(16.670)3 128t Atol7t QILh s
2.3 t/ha®, “FAE(2.8 t/ha)dt F-ogk ZFo]7h Itk 100852 100 go =, “FAE'(13.5 gEtt {-2l5H]
ALkt (Table 3).
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Comparison of seeds between ‘Sehwa’ and ‘Pungsannamul’

Fig. 3. Morphological characteristics and developmental stages of ‘Sehwa’.

Table 2. Agronomic characteristics of cultivar ‘Sehwa’ compared with a check cultivar ‘Pungsannamul’ at Gunwi, Korea in 2019.

Cultivar Maturity date (month.day) No. of branches/plant No. of nods/plant No. of pods/plant
Sehwa 10.25 3.5 14.0 91.8
Pungsannamul 10.17 3.7 14.5 86.3
LSD (5%) - 13 1.7 21.6

Table 3. Agronomic characteristics and seed yields of cultivar ‘Sehwa’ compared with a check cultivar ‘Pungsannamul’ at Gunwi, Korea
in 2020.

Cultivar Flowering date Maturity date Plant height No. of No. of No. of 100-seed weight  Yield
(month.day) (month.day) (cm) branches/plant  nods/plant pods/plant (g (t/ha)
Sehwa 8.3 10.16 69.0 4.7 15.7 72.3 10.0 2.3
Pungsannamul 8.3 10.12 61.0 4.0 16.6 78.1 13.5 2.8

LSD (5%) - - 6.2 0.7 1.0 9.5 1.2 1.6




‘Alekel | AFEES B A ¥ U F5 ‘Hutcheson's W2 5522 ARG o A2 & WA4

Pk 2ol AE Alskel ‘Hutcheson” 2% LSS7F 1.002 Yeht £5 7+ ol
7 . Hhd 100 mM NaCl A2] 3% & A2|FoH= Habe] LSS7}F 134042 2 $3& {45k
¥ AF/d< WEhd HH, ‘Hutcheson™2 3.720.30.2 ¢ YIS UERth(Fig. 4). & &5 7k LSS 2 SA%o=
oI5t x}o]E HITH(Table 4).
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# Hutcheson

Fig. 4. Comparison of leaf scorch between ‘Sehwa’ and ‘Hutcheson’ 3 weeks after treatment with tap water (control) and 100 mM NaCl

Table 4. Leaf scorch score (LSS) of ‘Sehwa’ compared with a salt sensitive cultivar ‘Hutcheson’ under control and 100 mM NaCl treatment
at 3 weeks after treatment.

Leaf scorch score”
Cultivar

Control 100 mM NaCl Response

Sehwa 1.0£0.0° 1.3+0.4° Tolerance

Hutcheson 1.0£0.0° 3.7£0.3 Sensitive
LSD (5%) 0.0 0.8

“Leaf scorch score (LSS) : 1 = no apparent chlorosis; 2 = slight (25% of the leaves showed chlorosis); 3 = moderate (50% of the leaves showed

chlorosis and some necrosis); 4 = severe chlorosis (75% of the leaves showed chlorosis and severe necrosis); and 5 = dead (leaves showed
severe necrosis and were withered). Accessions with LSS less than 2.5 were assigned as salt-tolerant, those with LSS between 2.5 and 3.5 as
moderately salt-tolerant, and those with LSS greater than 3.5 as salt-sensitive.

Values are presented as meanzstandard deviation (SD) of three replications.

NaCl A2o] 2 = g Exo) 4% wgS vlwapr] Ao WAE, DEE, 29 ZASCKTable 5). A%
A5, 2o A ‘MSPE 5.40+0.40 g/plant, ‘Hutcheson’2 7.09+1.67 g/planto]} o™ F &5 7+ 7-9I3t Ajo]&=
UERR] ottt A Aol A 9] AAIE2 ‘MIEF 4.01+0.27 g/plant, ‘Hutcheson’ 3.69+0.42 g/plant® t~o] B3|

T Aast o, At oMol 5 7+ 723t Aol Utk 100 mM NaCl A o] whg 2 ] i3
AAFL ‘M3F 74.4%, ‘Hutcheson’ 54.9%2 UEFGTH AESFS t2ToA ‘AP 3.23+0.72 g/plant, ‘Hutcheson’
3.5240.95 g/plantZ F EF 7t 73t Zjol= QIdtt A oA Q] AESS ‘AMISF 2.76+0.36 g/plant, ‘Hutcheson’
2.86+0.50 g/plant= SHRIFFOH, o] AA| FF 7t FofTt Zpo|7} YetA] FQutt. ti2F div] A4 &5
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ZFo A ‘MISF 20.20+6.41 cm, ‘Hutcheson’ 21.27+2.31 cm=

‘H]i}’ 88.9%, ‘Hutcheson’ 86.5%% WEFITH 24
oI5 Alol&= QUALt. Ao A Q] 242 ‘AISF 17.24+6.22 cm, ‘Hutcheson’ 16.14+1.68 cmZ F &% L%
0] 9itH(Table 5).

"4155:% iy Faske AFS Bk AtE 242 AISF7F 86.0%, ‘Hutcheson’©] 76.0% ==

210

L
PRl
272

Table 5. Comparison of fresh weight, dry weight, and plant height of ‘Sehwa’ and ‘Hutcheson’ under control and 100 mM NaCl treatment.
Fresh weight (g) / plant Dry weight (g) / plant Plant height (cm)
Cultivar Control 100 MM Relative Control 100 mM  Relative Control 100 mM  Relative
NaCl (%) NaCl (%) NaCl (%)
Sehwa 5.40+0.40"  4.01+0.27° 74.4° 3.23+0.72°  2.76+0.36 88.9* 20.20+6.41* 17.24+6.22* 86.0
Hutcheson 7.09+£1.67°  3.69+0.42% 54.9* 3.52+0.95*  2.86+0.50° 86.5" 21.2742.31* 16.14+1.68" 76.0°*
LSD (5%) 2.75 0.80 31.0 1.91 0.98 66.5 10.92 10.33 43.3

“Relative (%) = (100 mM NaCl/Control) x 100.
Values are presented as meanzstandard deviation (SD) of three replications

H|-&S XA}SIITHTable 6).
4.27+0.83 mg g'DW=Z UER}

’9. 136.33+18.77

NaCl Ao & & F #3529 CI, Na’, K" 3=F 9 Na'/K*
Cl~ 9o AL, tizFojA ‘A|3FE= 2.07+0.19 mg g'DW, ‘Hutcheson’2
‘Hutcheson’©] §-2J5}A4] =3tth 100 mM NaCl #2] & ‘A3l 51.67+14.64 mg g'DW, ‘Hutcheson

mg g'DWE Z7151th 27 diH] 7182 ‘AlgPolA 2,563%, ‘Hutcheson’of|A] 3,351%°] Atk
Na' St tZFo|A A3k 1.43+0.14 mg g'DW, ‘Hutcheson’2 1.60+0.07 mg g'DWE YElY} T %
oJgt z}o]7} giQitt. 100 mM NaCl A2 & ‘HsPE 8.38+1.70 mg g'DW, ‘Hutcheson’2 24.00+3.00 mg
T EAo] ERIFT. R tH] F7HE TS AISF 598%,

g'lDW—E'c UER} ‘Hutcheson’o] 4] /91514 &2
Hutcheson’ 1,503%% WEY, ‘Hutcheson’©] ‘A|3}of H|F] =2 =712 Hch
K* e g Z oA A3k 36.4949.16 mg g'DW, ‘Hutcheson’2 44.83+13.12 mg g' DWE UEl} F ==
< 48.48+2.71 mg

F 8-9]5t #}o]7} Q11th 100 mM NaCl *2] & ‘N|3FE 39.88+7.04 mg g'DW, ‘Hutcheson’2
g'DW Ueht A2l 7ol HE T B2 7 felg Aol Felela] eroleh. s v Add B Alsk 1114,
‘Hutcheson’ 118%% WERY}, 100 mM NaCl X Z]of] W= K* o] 9] Hol= = £ U % 3% 2 Ao geyth

Na'/K" Hl&2 2704 ‘AleFel ‘Hutcheson’ & 0.04+0.012 UEhY F 35 IF K23k *ol7} QI
100 mM NaCl A2 & ‘A|ZFE= 0.21+0.04, ‘Hutcheson2 0.49+0.04%2 YE} ‘Hutcheson’ oA $-9J5H4] =& Na*/K*
15}t g2 gi¥] 718 E3F ‘AISP 529%, ‘Hutcheson’ 1,365%% LEFL, ‘Hutcheson’o]| ‘A|3Fo]

H]go] 3l
B8] e Z71eS HYTH(Table 6).

Na*, and K* contents and Na*/K* ratio in the shoot of ‘Sehwa’ and ‘Hutcheson’ under control and 100

Table 6. Comparison of Cl,
mM NacCl treatment.
Cl” (mg g'DW) Na* (mg g'DW) K* (mg g'DW) Na*/K* Ratio
Cultivar Control 100 mM  Relative - 100 mM Relative = 100 mM Relative . . 100 mM Relative
NaCl (%) NaCl (%) NaCl (%) NaCl (%)
Sehwa  207+0.19° 51.67+14.64° 2563*  143+014° 838+170° 598"  36.49+9.16° 39.88+7.04° 111°  004+001° 021+004° 529°
Hutcheson 4.27+0.83% 136.33+18.77° 3351° 1601007 24004300 1503  4483+1312° 4848+271° 118°  004+001° 049+004° 1365°
LSD (5%) 2.00 38.16 2284 0.25 5.53 434 25.65 12.09 84 0.02 0.10 519

“Relative (%) = (100 mM NaCl/Control) x 100.
Values are presented as meanzstandard deviation (SD) of three replications
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FARRE 22 el 52 2.3 t/ha=s, “FAE(2.8 t/ha)dt 2]k Zfol 7t gloitt. Wi A7 23 100
mM NaCl A A] ‘AlgFe] ¢ Fsf ASXLSS)= 1.32= 73t & A= Uehdl ¥, o Rz #3521 ‘Hutcheson™&
At AL AAHLSS 3.7)S EATh ‘AleF= 100 mM NaCl A2 2704 Na* gFgo] thxt thH] 598% 7ok,
‘Hutcheson’ (1,503%)] B|3l @& o] 2AEL HYch FE3F Na'/K' 8]&9] 2718 94| 529%% YER} ‘Hutcheson’
(1,365%).tt @A5] Wol ‘AlaF7F i H 0= Na o2 55 SHH 0 R Aofehg SRlsiyltt. WA &5 A=
FT HHA A T Al et WA AES 49 ARE 7o AeE 7|tE

ALAL
2 A3 HE2A5H FH5ATFAA(RS-2023-00227533)9] A QPog FHEYSU
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