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Influence of Plant Growth Regulators on the Formation of
Lateral Roots and Hypocotyl Enlargement in Soybean Sprouts

Jum Seon Kang, Jong Whan Lee, and In Soo Choi*
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Abstract.

This study was carried out to identify the treatment methods for the inhibition of lateral roots

and promotion of hypocotyl enlargement using plant growth regulators for the production of high quality
soybean sprouts. Tnhibition of lateral root formation was not significant from the GA; and NAA treatments.
From the treatment of BAP, lateral roots were not occurred at all, and hypocotyl enlargement was promoted
at the low concentration of 10 mg+L™" and 15 mg*L™!. Promotion of hypocotyl enlargement was higher as
the BAP treatment time was shorter. The optimum time of BAP treatment was 6 hours. Occurrence ratio of
lateral roots were fow and hypocotyl enlargement was promoted from water supply every 24 hours after
BAP treatment. In the indole B treatment, lateral roots occurrence was very low with the concentration of
1.1%, which is much lower than the optimum concentration of 4.2%.
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FU=L FEG AP} 7Fsslal, Apjriziel 59
el Zhs Wk opje}l B3 Alde] Fe glo] &
SANE 7hs3ich. I3t 71do] AHsle] AAge s
7L AR} AL STkske FA] AArkPark &, 1995).
FUES A o]HRE A83a Qe AE
S 24 B gk wliol] $2]E9] Al B4Fo)
Hol ko, Fxo) vlEl ¢ T JUsHE SR}
sttt olel we eyl e Sl 2 549t
= B9 FUHEY &M} S5UE HlEle] Bk
(Song®} Ku, 2003).

T FuEole % ZHlrHEY 23E A8t
+ lecithin, >=8}x|mj o] W&} Y& saponin, 3
P8-S = isoflavones B2-S ki glSo)
FHEAJT. 2e oA FUE AN
s dsfor B K& F sht Kol (Parksd} Choi, 1995;

Park 5, 1995; Park %5, 1986; Park 5, 1998)¢} All-
A (Choi 5, 2000; Kang 5, 1989b; Song 5, 2000)
Aot T ALtelA Kalj-g AAIE] sl &
ZAO)(Park 5, 1995), 2F=(Shigezo9} Ichizo, 1989)
2 Ash3lE(Yoon 5, 2004) AE 5 TR wbH
o] AEE T glovt, EAR] AL A= AL 9]
= &t

FuEe] ARPEAE ARAAR] Fodou) Anixt Q)
ollxes olE thgofel slEE Alzo] §lal, shiliEe]
vt Fupe-s sl ok Aol A e f
Q) dfo] 7K AAE BAAR1 agle] <JsiM=
deba 4= ItkShin?t Choi, 1996). FL}Eo)A] Al
S AAIEE] 9t g AR Ee AEAdREAlE
benzylaminopurine(BA)°] ™ (Kang %, 1996; 1989a;
1989c; Weightman 5, 1980; Weightman¥®} Thimann,
1976), BA AME3IA] 30l TS ARNSHH e}
W Al shifjEo] 7heoiA, Aliiio] 2ol #4
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o] AFEtHChang®} Chen, 1986). ©|Z <l&) F}&
gAY diFEo] aEEe] BAS AEsAY 1AA
9} BAZ} E3E JIEH| AA(TAA 25mg-L'+BA
lomg-LYE TUE A &3l ot e}
BAS} QIEHIE 0|83 Aaket JUE-E 13 e4t
E2 AFHA &= BAlRo] k.

T WINHE golsle] =RIEe] 248 weo]
87, 733l FUES Aasia I, olo] #3835}
T ATUES AP HEide AT A A8
AzAA e Me2AS F63he Ro) AlFs =
3T AR E1ERs Heire skst
Ao} A EFE HAsBle 7es AXE Fart o

WA B A AEAEREA ) A oAl
slE HIdERY] wAle 75 A3slal, BAPY
AEE, YAt B BFAIRES 8] 2EA <
A FE A 7IRAEE AlFstaAt =
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1. AEME=FEN 20t B
Mol olXl= &3

A3 A8 FuE T A=Y, 5°cY]
WAz Rashas Agel A3kt 2% sodium
hypochlorite -84l 1087} HA|3l 253 & 5%
o AT FAE FEA 28E 7 slE Y] A
g8l 250ce] g27lellA oA} 420] 0.5cm
TUsHA dolgt FAE AEste] ZTRsE A
(9.5cmx8.5cmx 12cm)oll 27 3= gibberellic acid(GAs),
napthaleneacetic  acid(NAA), 6-benzylaminopurine(BAP)
< 25mg-L" B 50mg L=z A% 8BS 6
AP AR smP Aeletdar, iRt S5 A
Ak SRS AL 25°C PAoIA 5UTE ASA)
1 S vET 100 2FHSte Al
shliEe] o, A% & BAFS ZAIATH

= 4% ¥ M2y

(=~

2. BAP2} QIEH| X 2Tl BUE MS
oixle &3

FUES] 3piEE vig AL 4 = BAPY
HAYAE 22 1A 10mg- L' 2D 15mg L1

450

A

HelsEE gElsld (ARt 1H sml A7) 1 595
FARIIL, AEH] A9 T 42%(viv)E AHES}
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3. BAP2} QIEH| x| HZA|IZHO| SUHE HS0|
OlXl= A&

BAP IF HgAzle] FUE A8l mixle 9%
TrE3laat Folrlzl Al BAP(10mg L' & 15
mg-L) HAHE 67, 12407 2 2427F 24
2 2Esi. 28H dAY] FEe 4.2%(vv)AT
AEZARE 25°C F27100A] 5UTE A7 FUHES
3hlS Ao, shiE A7, rejdo], A, A
A, 3plE FA 2 3 FAE 2ARIT

4. BAP X2l & Z AZI0| 3LE 4|0 o
e g8

Holgl Z2}2 BAP(10mg-L™") &lo] 6X)7t
A F #dpARbe] FuE S viRle 9% &

;("l%_

=

T2} 6AIRE, 122 B 24A7Y HA s B5TIRbe
g & FuEe S-S AT A= )

W wale e Bl

5. olEH| XMals=r BLE 4|0 0|kl W

A=H] Hefsmrt FUE A5l vixlke E34E 79
slA AEEE 47 1.0%, 2.1%, 42% 2 82%
(vv) 24381 0.5emE Fold F FAlel 6AkE 1+
o2 sm ATl PG R AlZTAES
ZAFEFAT
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1. MBUEXTEN M2t SLE 45 % M2
Mol o|xl= 2

TS AT A HelsERois A
AxAAe] FFol & FFS WA=, GASF NAA
Aol e iz 22,1708 AldAyo] 3-57) &
Rom, BAPS} UEH] AHdMe Ale] A=A
SESITH(Table 1).

GA; A= tizTol s shi= o7} lem ©|
A A =Fglont, Ale] 157] ol wiEo] EA
o] BUE Al HESA ¢ttt BAP A2E T
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Table 1. Effect of plant growth regulators on the number of lateral roots, hypocotyl and root length of soybean sprouts.

Plant growth regulators Concen. No. of Length (cm)
(PGRs) (mg-L™) lateral roots Hypocotyl Root
GA, 25 17.8 be? 16.2 ab 105b
GA; 50 158¢ 17.3a 94b
NAA 25 16.6 ¢ 127¢ 55¢
NAA 50 19.5 ab 8.1d 50c¢
BAP 25 0.0d 48e 29d
BAP 50 0.0d 44e 2.6d
Indole-B 4.2% 0.0d 28f 2.1d
Control 22.1a 149h 13.5a
Significance
PGRs (A) Rk Y wokk sk
Concentration (B) NS *kk NS
AxB NS ok NS

*Means in columns are separated by Ducan's multiple range test at P=0.05.

YNS. %, 3 % Nonsignificant at P=0.05, 0.01, and 0.001, respectively.

Table 2. Effect of plant growth regulators on the diameter of hypocotyl and fresh weight of soybean sprouts.
Plant growth regulators Concen. Diameter hypocotyl Fresh wt. (g)
(PGRs) (mg-L™) (mm) Cotyledon Hypocotyl Root
GA; 25 2.60 e* 0.82¢ 0.83b 0.18b
GA; 50 243 e 0.81¢ 0.84b 0.13¢b
NAA 25 3.59d 0.80 ¢ 0.96 a 023a
NAA 50 4.03¢ 0.78 ¢ 0.75b 0.26a
BAP 25 493b 1.19a 0.66 ¢ 0.10d
BAP 50 5.03b 120 a 0.66 ¢ 0.10d
Indole-B 4.2% 562a 1.11b 0.51d 0.09 d
Control 257e 0.70d 0.56d 0.17 be
Significant

Concentration (B) NS NS * NS
AxB * NS * *E

*Means in columns are separated by Ducan's multiple range test at P=0.05.
YNS, %, x4 xx¥Nonsignificant at P=0.05, 0.01, and 0.001, respectively.

B2 izl His) SulE Zolr) oem AR oA
HROP, WP 0|9} fA15 AR EL Had,

Hhy FUEo] spjE ultlE BAPS) S1EH] Ao
g3 FRHAT. =T FuEe] shE ABe

2.57Tmm?It] ¥I3] BAPS} QIEH] AHele diz7el H]
3 shliE Wit oF 2l Hx FHFsAon, Q)
Aol ol2igt A7} SRS (Table 2).

BAPS} QIEHI7} A2l FuE-S ShullE Wi &
=T Ay A ACK Table 1). o) A3
ZHAY] FEH7L wedE Ao, ARZAEA A
ol o) FuHE] A9 Agzdo] 7hs3ldnt.
rEAEe] APPIge) AEsERe] JFe gdd &
23, QRN 29 A AS Z1151H (Kang

7 Kim, 1997), ARIEFIIRES Aol S
A AJePe] 5-& AAISHHChang® Chen,
1986; Short®} Torrey, 1972). ¥F 2AFEL A8}
o] HhE-g FHAATIAE AR AKS AAgict
3 4EA Atk

AgzAAe] F5Fel <8l A1, shlE 2 e &
A% & ZolE BRI, GA; A= spllse] AVs
ZZ08A)5E shlSe] RIS FHREA] fot Tt
Fo] dekliRle= EAIAe] AT ¥HE NAA HEl=
vjeket gao)7le it S HIARE &8}
Qar, FUE FAHE] 7IEe) He AR oA
3= QIivk wiebd BAP R Q1EH)= uFHe] F
g Ak 71Eg A=A
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2. BAP XMelszrl SUE M0 o|jXls &3 ZT ] A= 1637 9o, As=
ANEDAZH A FEF] o]REE JE FUE 9 10mg L ¥ 15mg-L'e] BAPS Hsitlel= Al

AlA AlF8] sdE ook FA] ] hirl A3
719 Vb AletdAiolth(Kang 5, 1989a; 1989b).
AL BRI AE AZAA g =8 o8
o 7, Aol wE A, YR
2ok AAfdedl SR A% e 5 ARk
Fg aglo] H1 it

Table 13} 29| AFo|A BAP Azlo] 3 FUE
o] AR EAIE S5 5 AR BAPE AF
T AR vmE arlolng vt A7t
= fEME A4 AR AR AT
e 7lgo| FrEolo} g}, o3 B0 7 AFL
2 10mg-L'$} 15Smg-L'9] BAPE xlg)dle] A&
W8-S A73Ich(Fig. 13 Fig. 2).
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Fig. 1. Influence of BAP and Indole-B on the number of lat-
eral root, hypocotyl and roots length of soybean sprouts at
different concentrations. Growth determined with 5-day-
old seedlings. Bar with different letters are significant by
Ducan's multiple range test at P=0.05.

e WYSIA) U olst okg shlEel MY

o UZT(2.2 mmpl] HI3) 28] o) RIEIIGE B

o) WAFE BAP Helol] ols) F7lEIgion, Wejs)
shalE ol FolE APoIch. e BAPY 4

3 g2 shllEa Hele AgEie sl vl
sl A= Xt olgigt AHE Ho} 10mg-
L 2 15mg-L7'9} & As=e] BAPE AFsltizt
= AR AA9 shlEe] v E38 5 9
o] JUE A7) Al V1odd Ao F oSt

3. BAP #ZAjZio] BUE M=0 0|lxl= Wg

BAP?] XME|Fr B HF Al7to] FEY AR,

spiS € il niXe JFE AR A=
Table 33} Zu},

2T FUEe) Alge 15.7] 9=dl, BAP
2 AEHeME Aelsset FJFAR) FAglo] Al
o] WA¥EkA] ottt T3 di=T U] dhilE

Zol= 103emSly] ¥l BAP T QEH|E sk
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Fig. 2. Influence of BAP and Indole-B on the fresh weight of
soybean sprouts- at different concentrations. Growth deter-

mined with 5-day-old seedlings. Bar with different letters
are significant by Ducan's multiple range test at P=0.05.
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Table 3. Effect of BAP and Indol-B soaking duration on the number of lateral roots, hypocotyl and root length of soybean

sprouts.

Plant growth Concen. Soaking duration No. of Length (cm)
regulators (mg-L™ (hours) lateral roots Hypocotyl Root
BAP 10 6 0b* 5.61b 3.0tb
12 0b 6.45b 3440
24 0b 7.09b 3.59b
15 6 0b 5.12be 2900
12 0b 5.83b 331b
24 0b 6.16b 3.39b
Indole-B 4.2% 6 0b 3.13¢ 1.94b
12 0Ob 4.79 be 2.48b
24 0b 523 be 2.54b
Control 157 a 10.26 a 8.47 a

"Means in columns are separated by Ducan's multiple range test at P=0.05.

Table 4. Effect of BAP and Indol-B soaking duration on the diameter of hypocotyl and fresh weight of soybean sprouts.

Plant growth Concen. Soaking duration ~ Diameter hypocotyl Fresh wt. (g)
regulators (mg-L™ (hours) (mm) Cotyledon  Hypocotyl Root
BAP 10 6 4.59 b-d 1.03 ab 0.71a 0.07b
12 4.44 b-d 0950 0.74a 0.07b
24 4.14d 0930 0.76 a 0.09 ab
15 6 4.59 b-d 1.08a 0.66 ab 0.07b
12 421 ¢cd 1.00 ab 0.75a 0.07b
24 4.45b-d 1.03 ab 0.78 a 0.07b
Indole-B 4.2% 6 534a 1.04 ab 0.55 be 0.07b
12 4.71 be 1.08a 0.72a 0.07b
24 477b 1.04 ab 0.74a 0.07b
Control 249¢ 0.75¢ 044 ¢ 0.11a

*Means in columns are separated by Ducan's multiple range test at P=0.05.

shE: Age] Ao, 1 Ans Mt =
STE Tt

BAPS] HFAITHE FE4E 3l vlgly) £x15]
AL, AFFAIE Zrrelnt. v S BAlE A
YAr|Zko] A4E ZU1EITH(Table 4). dHE HIE
28 7 e AR AelsEd #Agle] 64
o] 4t

4. BAP EEXE| F ZAZio] BUE M0
O|X|l= A&k

TFH FUES AlEH oz Arksl= AiEdol
A 3 HIYIE 23A)7)7] Y8l QlEH] AA)
(IAA 25mg-L7'"+BA l6mg-L )9} 28 24z
AHel7h dRksl=lo] itk Table 59} 6S BAP H&Ex
g $ BFARIe] FUEY Aol nRe J3e =
AKgH Zifoltt. BAPS Ae|ehA] & FE9 Al

A= 14070 o), BAP HEE FUE-S BRA
7l FAGle] AEdg~= 037 ||5ke]ct BAP
A T 24731 7HA Y T M HAEo] Wk
w, 6217 7HA 02 BgEpE Abgo] sk A
oL} 1 zjoli= FEEIEIA] ettt

splE i) 53k 24X)7) 7HE ARl Eit
(Table 6). ¥HH 3PS o] B 213, Shl|S, Bhaly-
Ae #G7HA0] AojdE 1HAEI) o= BAP
2] & 2AJZF ool BEPH BAPS] U] -SEE o]
BAP Ael&a7F wizHEths Bil(Kang 5, 1989c)
oF sUg At webA] 6ARE AR B &
oll oJ3h AZAU 2] BAP F5do] Aidos 4
ool w2} 1 g3} A Ao HekEn)

5. el=H| &Mu|g0| BLE 4]0l DIX= P&
AEme] lEH] Aol el Al Ao} apaf
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Table 5. Effect of water irrigation time after BAP treatment on the number of lateral roots and hypocotyl and root length of

soybean sprouts.

Plant growth Concen. Irrigation time No. of Length (cm)
regulators (mg-L™) (hours) lateral roots Hypocotyl Root
BAP 10 6 0.33b” 7.18b 331b
BAP 10 12 0.27 be 5.52bc 296b
BAP 10 24 0.10c 505¢ 2720
Control 14.13 a 1046 a 741 a
“Means in columns are separated by Ducan's multiple range test at £=0.05.
Table 6. Effect of water irrigation time after BAP treatment on the growth of soybean sprouts.
Plant growth Concen. Irrigation time ~ Diameter hypocotyl Fresh wt. (g)
regulators (mg-L™") (hours) (mm) Cotyledon Hypocotyl Root
BAP 10 6 342b° 0.77 ab 0.71a 0.06 b
BAP 10 12 428a 0.75 ab 0.64a 0.07b
BAP 10 24 438a 0.71a 0.68 a 0.05b
Control 256¢ 0.78 a 0500 0.14a

“Means in columns are separated by Ducan's multiple range test at P=0.05.
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Fig. 3. Influence of Indole-B on the growth and thickness of
soybean sprouts at different concentrations. Growth deter-
mined with 5-day-old seedlings. Bar with different letters
are significant by Ducan's multiple range test at P=0.05.

Z MioEd G598 AR 5 JEAE 2 Ade
Fig. 391 Yeh#SItE QIEHE IAA 25mg-L'+BA

l6mg-L! = e FUE A8 AgdA=
FUE ALEANA ARSSE AR 4.2% &t

4.2% ool SlEn] XFor= o] AE Ay
o] Hz] ¢ttt WA 1.1%%}F 2.0%lA= 0.0 ¥
0.3712] AMlZo] W=lo] AlZAe] A E317) 1A
=t

ShlSa) Bieo] AL QEH|Y] HelsEr) &0l
AFE A=A olelgt Ade B APIEE AT
slal e, AFEER 4EA e 42% Ho=
o Fwol 1.1% 2998 AHstelgs Aol
A BAEA ol FAe] FE Ake] 753k
ThFig. 3).
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¥ AL nFAe FUE AE A8 7|1RaTE
A AERAZHAE o] &7 Al oA F i
HIERS 919k Al WEe EslaA ARS8
3l e & ARE ATt AEATAA F
GAM NAA A= AlA oAl ax)7) rlekesdct.
HHH BAP Ao|E Aldio] 3 o] ¥t
sl HIgE FF8E), A= 10mg- L 2
15mg-L! Aol e 2 &3} =3It BAPY
AATEe: 28 sPE HIt7E =L
Z HiE sk HARES 6XZF A2t BAP
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