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Germination of Yam Bean Seeds as Affected by Temperature and
Its Productivity with Different Seeding Dates

Mi Jeong Uhm*, Chi Seon Kim, Eun Ji Kim, Hyun Soo Jung, and Jeong Man Kim
Jeollabuk-do Agricultural Research and Extension Services, lksan, 54591, Korea

Abstract. Yam bean (Pachyrhizus erosus) is a subtropical plant belonging to the Fabaceae family, and is a tuberous
vegetable used as various food material with a crisp and juicy taste. This study was conducted to seek optimum sow-
ing time of yam bean in Korea. For this, we surveyed germination properties by the different temperatures and com-
pared the accumulation temperature (AT) and dry matter production (DMP) on growth stages of yam bean by the
different sowing times. Two types of varieties cultivated mainly in Korea, Thailand local variety (TLV) and Cheo-
ngunmanma cultivar (CGMM), was used. The germination rate of yam bean was 86.0~94.0% at above 18°C, and
germination days was longer at lower temperature. The times for flowering and tuber formation of CGMM were later
than those of TLV, and the AT required for flowering, tuber formation and hypertrophy of CGMM were higher than
those of TLV by 293°C, 280°C and 108°C, respectively. Also, DMP of shoot and tuber in CGMM were greater than
those in TLV. In sowing at April 25, tuber formation was slower than sowing after that time, and harvest index (HI)
was relatively low due to delayed formation and hypertrophy of tuber. In sowing after June 9, DMP of shoot was rel-
atively greater in early growth, but tuber was not sufficient to enlarge due to lack of growth days by cold and frost in
late October. In sowing May 10 and 25, DMP of tuber and HI were the highest, because the change of day length
and temperature gave an advantage to vegetable growth and tuber development. All above suggest that it was suit-
able to sow seeds on May for increment of tuber productivity in Korea.
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M E

pISSN 2288-0992
elSSN 2288-100X

SN AplEaL Qlont, ASAER] BHE R A

R (Pachyrhizus  erosus)yS &3}l
Hdj=s R4S BelE o83k il Ajiolth. HA
9} TR ozl e, HAIR, Bi=, F,
LA, dolrlo} FAellA de] A=l ATKRobin
=, 1990, Varma 5, 1996). 722 oRibslal 4ko] wo.
o, oR=s 2 HAE EloWl, gREeR], Yol Bl 2k -
7o) FHet] gt AF ARE g AREA ME
t(Nedunchezhiyan®} Ray, 2005; Fernandez 5, 1997), &
Zolle 9 F=EE2] IH8la s (Lukitaningsih®} Holzgrabe,
2014), Al thet A& a¥HKumalasari 5, 2014)
SOl Barsw A3AE ijﬂ/l THE =2 FeE &
HAA ok Fulelle B2 2 d el =YEAA, IF

Zale Aza

*Corresponding author: uhm1005@korea.kr
Received March 6, 2018; Revised June 30, 2018,;
Accepted July 15, 2018

Ao -AE25, M2rd M3S 20184

(Kim 5, 2009), F&&2] P18} a3 depd A4 <
Al(Lee 5, 2017) 2 438} G (Park?} Han, 2015) &
oke] 7 EXo] tigh A7t YR o] RS B oA
oju} A7zl g Bae A9 o] Foix|R] ek A
oIt}

9, Gm] P Sl L, AUE, B9,
A} 2 7157 29lo] S mZITh(Nedunchezhiyan
o} Ray, 2005). 1] A Zoxl= L o] A%
g B, oM Q) FoRE L9 Aob 7
W) JjEE SdaE, Bo9 s Tl 2sls 7
AT 4 A ITK(Serensen, 1996), HE3F, 2T
e 2 F7)9] TS ksl e s~orfde] uwh
wg AR e s, Po] FRL Ego] ]
3 A3ie] APt P Rl A 279 %
5 e CO N LEI L
ujz} ZHHH7 ZFo] ZJol3ITHNRC, 2002).

[o:

[o%

245



Ll

0|9} Zo] EZL =Yzl el AAY 715
o} Ay 27o) Hast AM) 7% Po] Fasich o
gl B dAoMe IolN FE ApiEE 259

oz sl exd o5 ZAle} A )
o mE HAkexe} 7 A TS sk

1. AEE 2 HOAE

2 A 2017 oA Al AE-SA7 S (N35°56°
E.126°59 )04 F38si3om, A= FdA F2 A
HiEle 2302 =9 =9F di= AHF(TLY, v
Fejoht el 51 F57 AwirHCcGMM, 1™
SIEHIO|Q)E o] 83ttt RIS A o}l REF X
A7) 98k oJ#A](Whatman No. 2)& 23% 7t
EZ U4 (e150xh20, mm)e] mE] 10, 15, 18, 20, 25,
30°CE2 242t t2A AAE F27194 12213 35S
TAE 5094 REEOE It & TY 259
71 B go] SHIEIE STt FEE fAIS] st
o Folg =xs Wl &7t T Eo o] A
2 ATE VEoE FAIR BFSIHeH, fito]l 3mm
o 2gsIES wWE olE ZoE Hol 24AIKtmitt
T2 ot AAlFE ARt oA, Woks, 40%
old=E, 80% WoldTE TR

2 714RIE $E
AR T DEE VRO A A g o)

Qi P} w2 AUEEE A

Z:.
N
2

o Fsle] Uehir.

3. TEAI7| ¥ Zfuiiky

FFA710l e BSTA R} WA ZARE 21 Al
2 A =2 ESA AAIGE v, o]F-2 100cm
7HAo =7 39al, FAR= 30cm x 30cm HHOE 2ER
3lod 49 25URE 69 23U71A] 159U HAo® 539
Az 3F39ck. ARIE N-P,05-K,0-8H1=60-60-130-
30,000kg'ha 7102 H7F 72 S, HAAES
olg3t QA TSI OH, AP wiXe dH 3
HEo 2 3Ioth ASo] s wel 2ol A5
g o83t 1A= <1 At 7ish] &A1 &
e T LES 98 330l ZAX £ AAsIeH,

246

LA - 7

SI9aL, Me7lE 40% ol de] Aol 2ol AUS
o), 2 A9 72 vdivle 2o FAPE 42
20g, 6000l L3 A|71E 7IFo g dlo vF &
T2 ARk B3, s FE 7PIREY
A FreEelA ARkAQl QERES] HALXEL] 10°C
ool Avks ®sle] Zizte] ASAAA] itste]

—=0o T
AT 2 AdEa 1A AEAE A3, A
3o pEom TRa 470 s FRIRE 54
g & A AEFOE AESIa, AEY & UE

AF T AAHeR ol 87IAI7F ' ] HlES Y
= 8 4=(Harvest indexy= 21&EA|Y] F A=
F T AEFY R AREet], el Aol

108 ks 7o sl 59 259 o)A vE
T 1508 F7HA), 6¥ 9Y IS 1359 ¥, 6¥ 23
4 I 1209 I 159 HACR A 2RI
Ch T3, 9R o] Sk I o) HIAERE A
Qg PO FAZ V|ZoE WHEAY AA FAR
YeRitt.

6. SHEN
FAREAS SAS statistical package(SAS  Institute,
20045 AFS3l Duncan’s multiple range test2

Aol frelds Adsialem,  EAREA(ANOVAYE:
p<0.018] FrefEolln AAIsIATt
Zn o N

1. WolSM

ule] WolA s Uolr izl 10~30°C HLlOIM &
TRE 53 A9 Table 13 2o] F F ZF %7}
EE5E Wolgo] E9Th &, 10°ColMe A HolH]
A 9kl 15°CAllXE Ha 16.0%= =53] Gy-te]
olE| o, 18°COI o= 86.0~94.0%2] Wol8-S X
Aot LE7t SOREFE Ty (40% ToldF)e 2ol
Ae o= YEPth ole tE ofgd] AAg] =8|
o|ok(Corchorus olitorius)2] ol 15°C oS Q=
YA A3 (Uhm &, 20152k= FARBIEIC Y, 22 T3t

Protected Horticulture and Plant Factory, Vol. 27, No. 3, 2018



pic2

Rle] £

8 Wl BT} HEA ] wE

Table 1. Germination characteristics of yam bean by different temperature.

A Wl

Variety Temgecr?ture g/i; %)i;\ ( (};: ;Vs ) ( dT; ;VS )
10 - - - -
15 - 155¢ - -
LV 18 45.0 c" 86.0b 7 12
20 73.5b 90.5a 5 9
25 88.5a 92.0a 4
30 90.0 a 93.0a 4
10 - - -
15 - 175¢ -
v 18 48.0 ¢ 88.0b 7 11
CGMMY
20 71.5b 915a 5 9
25 90.5a 94.0a 4 5
30 93.0a 935a 4 5
ANOVA'!
Variety(A) ns ns ns ns
Temperature(B) ** ok ok *%
A*B ns ns ns ns

“Thailand local variety.
Ycv. Cheongunmanma.

*GS(Germination speed) were calculated as (No. of seeds germinated at day 7/No. of total seeds germinated)x100.
“GR(Germination rate) were collected at 14 day after sowing.

YT4o and Tgy mean days to reach germination rate 40% and 80%, respectively.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

‘ns, ** indicate non-significant and significant difference at P<0.01, respectively.
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Fig. 1. Meteorological change during cropping season of yam bean at Iksan area (a) Day length and solar radiation (b) Air temperature

and relative humidity.
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Table 2. Days after sowing and accumulative temperature required for each growth stage of yam bean by different sowing dates.

Variety Sowing Sprout emergence Flowering Tuber formation® Tuber hypertrophy™
date Date DASY  AT" Date DAS AT Date DAS AT Date DAS AT
Apr.25 May 08 13a' 102¢ Jul.08  74bc  82lcd Jul.07  73b 804d  Sep.04 132a 1,729ab
May 10 May 21 1lab  103c Jul. 12 63cd  786d Jul.17  68bc  870cd Aug.02 105¢c 1,543c
—_— May 25  Jun.04 10b 118b  Jul.22  58d 830cd Jul.28  64c 944c  Sep.05 103c 1,586¢
Jun. 09 Jun. 17 8bc 118b  Aug. 04 56d 923¢  Aug. 10 62c¢ 1,041bc Sep.17 100c 1,578c
Jun.23  Jun.30  7c 120b  Aug. 18 56d 981bc Aug.23 6lc 1,036a  Oct.04 103c 1,568¢c
Mean - 10 112 - 61 868 - 66 939 - 109 1,601
Apr.25 May 09 l4a 107¢ Jul.24  90a 1,108b Jul.24 90a 1,137b  Aug.31 128ab 1,764a
May 10 May22 12ab  109c Ju.29 80b 1,098b Aug.02 84ab 1,171b  Aug.31 113b 1,658b
COMMY May 25  Jun.04 10b 110c  Aug. 09 76bc 1,177ab Aug. 13 80ab 1,245ab Sep.07 105¢ 1,610bc
Jun. 09  Jun. 18 9bc 118b  Aug.21 73bc 1,216a Aug.30 76b 1,306a  Oct.08 121b 1,733ab
Jun. 23 Jul. 01 8bc 127a  Sep.02 7lc 1,204a  Sep.04 73b 1,234ab Nov.05 135a 1,722ab
Mean - 11 114 - 78 1,161 - 81 1,219 - 120 1,709
ANOVA*®
Variety(A) ns ns Hk #ok *k #ok Hk B
SOWing date(B) kk k% ok kk ok 3k 3k k3K
A*B ns ns ns *x ns K *K *x

“Thailand local variety.

Ycv. Cheongunmanma.

*Based on a fresh weight of 20g.

“Based on a fresh weight of 600g.

YDays after sowing.

“Accumulation temperature (°C) is indicated by the sum of the temperature above the reference temperature (10°C) at the daily average tempera-
ture.

‘Mean separation within columns by Duncan’s multiple range test at 5% level.

*ns, ** indicated non-significant and significant difference at P<0.01, respectively.
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Fig. 2. Changes on dry matter production in shoot of yam bean by different sowing dates. (a) Thailand local variety, (b) cv. Cheongun-

manma, Vertical bars show standard deviation (n = 3).
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Fig. 3. Changes on dry matter production in tuber of yam bean by different sowing dates. (a) Thailand local variety, (b) cv. Cheongun-

manma, Vertical bars show standard deviation (n = 3).
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