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Effects of Sowing Time on the Growth and Yield of Proso Millet (Panicum miliaceum L.)

in Jeonbuk Area

Kyu—Hwan Choi1, Young=dJin Yu1, Sang-Young Seo‘, Chan-Ho Kang1, Ki—=Kwon Lee1, Young-Ju Song‘, Chung-Kon Kim‘,

Seung-Yeop Leez, and Ki-Youl Jung‘””T

ABSTRACT This study was conducted to evaluate the effects of different sowing times (May 25, June 10, June 25, July 10, and
July 25) on growth and yield of four proso millet (Panicum miliaceum L.) cultivars (Hwanggeumkijang, Manghongchal,
Ibaekchal, and Hwangsilchal) at a cultivation area in Iksan, Jeonbuk Province. Heading and ripening times were delayed, with
later sowing times in all cultivars, and the periods for heading and ripening were shortened. For sowing from May 25 to July 25,
the growth stage was shorter by 40 days in Manghongchal, 38 days in Hwanggeumkijang, 36 days in Hwangsilchal, and 30 days
in Ibaekchal. The culm length, ear length, ear width, and culm diameter differed significantly between the cultivars and sowing
times. In particular, the culm and ear lengths were considerably reduced when the sowing time was delayed. The grain yield
(kg/10a) of Hwanggeumkijang and Ibaekchal was 312 and 359 kg, respectively, for sowing on June 10; and that of Manhongchal
and Hwangsilchal was 286 and 404 kg, respectively, for sowing on June 25. Thus, the optimum sowing time was June 25 for
Hwanggeumkijang and Ibaekchal, and June 10 for Manhongchal and Hwangsilchal.
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Hig StEILO] ghefjato| &R A5, Y], )% S5, Fof
Alote] o]2= Aol YAAZ delA QTHCho, 2010). 7
A2 QAR E A MAHCR HujE Q= FAEE
gutgto A= REe H57|Altef oju] A&, He, W, F
Z T @A 713o] AuiEaL QI d Ao R SRIE 9]
THRyu, 2013).

Seuetol A FEHE, 4, S, WY ) Ay
HAL2 1975 ]| 73%hao| gl o, =10l A54E gt 4
gk HgtE o] a7t FAshH A 2014W o= 28%ha
B2 skt Za2 Ao A A E|ar glouy, e,
B Zo| 2 Aoz |3 THMAFRA, 2015).
olg HEFolA 712 A7t AL Holx|gh, AFH o

TN

ik ofy

(Cho, 2010). o] Z2]s)ls, Zehrieol=, gl Sol
Kol ghgEo] glof ksl 5ol Qe Ao B
3(Lee ef al., 2011; Woo et al., 2012), 7|32 8351 4]
8, TaF, Febt3s 5 vdet 71s A4S o] Alx
=1 thJung ef al., 2014; Woo et al., 2010; Hwang et
al., 2011).

7142 7NZkA] 9 Aub], 7Hg 5ol & 485l (Ha and
Lee, 2001; Park et al, 1999; Jung et al., 2014; Yoon et

DAatB w9 7]49Y (Jeollabuk-do Agricultural Research and Extension Services, Iksan 54591, Korea)
Y]t skl (Wonkwang University, College of Agriculture, lksan 54538, Korea)
2] A)2FyslYl (Department of Southern Area Crop Science, NICS, RDA, Miryang 50424, Korea)

TCorresponding author: Ki-Youl Jung; (Phone) +82-55-350-1263; (E-mail) jungky@korea.kr
<Received 1 July, 2016; Revised 27 August, 2016; Accepted 30 August, 2016>

© = sheix|o] HIWL YREt2erex|o] 9o, olo] RLHEIIL BHE St
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



HEXGM T1B2 LFAI|7F ¥4 &

al. 2010), AJS7]17k0] 70€o A4 110Y€ A== thoFstr]
2ol ZARAA 2 G| A-gstrlol Har, AuiAl7]
£ Z47 A9 4~ QIti(Cho, 2010; Yoon et al., 2008;
Yoon et al., 2015a; Yoon et al., 2015b; Yoon et al., 2015¢).

ol4fut ol 7)ol S5t A% 714 Aue] Hol
Yol ska AAxel etz olele 2 A
ofo] uwal, A7\ Asl SFEE HFo| vy £

Az EoHE Au)7]eo] ANEEA FEkl] Wl
e
7]

N Hu Am

Ao slobElth B ATE ARAGe|A 715

8 S WSS BAlstel gl Al

22 Bgstuz sAHY

Al
2}

FN'

Mz H Y

AlR712E B9 7|25t

B AFo] 23E 20159 SYHE 1097179 FHew
oF 7F4=ako Fig, 13} e} A|87|71e] HFerls 59 A
220 17.2°C0]QlaL o]& AR A0 & Alsslo] 89 Ao
2BA4°CE 7 =431, 7182l 4457191 104 Aeoll= 17.6°C
2 dolHt s 5499 40.6 mm, 6ol 124.7 mm,
790o] 121.9 mm, 8¥€9] 49.0 mm, 9] 36.7 mm, 10 A}
Z=0]] 50.1 mmo]|Qitt. o]Ate] WH L Lo} 7F2ere 7|7} o]
Ao 2 AL =2 A 7|A R A0

2L

B AFEL 20154 5YEE 109717 Atz oAk o)
AAsHe AFZAHN 35° 56" 387, E 128° 59° 377, afjut
25 m)ollA =k A|FEALS AFFE(sandy loam)Z
A pH 6.89] A= Ao Agtst Helof qlslen, EC
£ 042 dS/m, R7]1BSFS 199 gkgO 2 AW W}

.
=]

80
mmm precipitation  ——mean temperature

w
[

70

w
=]

mean temperature("C)
o
=1
/

early | —

60

)
[

precipitation{mm)

50

40

{

=
o

30

=
o

20

10

|ate |mE———

o wu
early [m—
mid, |E—————
micl, |[————
early |I——
micl,  |—
midl,  j—

late
early I
mid.
late
late
early
late
early

late

Jun, Jul, ‘ Aug. Sep. Oct.

Fig. 1. Mean temperature and precipitation in Jeonju City in
2015 (Korea Meteorological Administration).
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Table 1. Effect of sowing times on the growth of four cultivars of proso millet.

)

Days to each growth

Cultivar”  Sowing date Heading date Ripening date - - - — - —
Sowing to heading Heading to ripening Sowing to ripening

25 May 21 Jul. 22 Aug. 58 a” 31 a 89 a

10 Jun. 27 Jul. 24 Aug. 47 b 28 b 75 b

HGG 25 Jun. 3 Aug. 31 Aug. 39 ¢ 28 b 67 ¢
10 Jul. 13 Aug. 10 Sep. 34 d 28 b 62 d

25 Jul. 22 Aug. 14 Sep. 28 e 23 ¢ S5l e

Mean - - 41 28 69

25 May 30 Jul. 24 Aug. 66 a 25 a 91 a

10 Jun. 1 Aug. 26 Aug. 52 b 25 a 77 b

MHC 25 Jun. 10 Aug. 31 Aug. 46 ¢ 21 b 67 ¢
10 Jul. 19 Aug. 10 Sep. 40 d 22 b 62 d

25 Jul. 24 Aug. 14 Sep. 30 e 21 b 51 e

Mean - - 47 23 70
25 May 5 Aug. 4 Sep. 72 a 30 ¢ 102 a

10 Jun. 6 Aug. 4 Sep. 57 b 29 ¢ 86 b

25 Jun. 14 Aug. 21 Sep. 50 ¢ 38 a 88 ¢

1BC 10 Jul. 24 Aug. 30 Sep. 45 d 37 a 82 d
25 Jul. 2 Sup. 5 Oct. 39 e 33 b 72 e

Mean - - 53 33 86
25 May 10 Aug. 10 Sep. 77 a 31 ¢ 108 a

10 Jun. 11 Aug. 10 Sep. 62 b 30 ¢ 92 b

HSC 25 Jun. 17 Aug. 21 Sep. 54 ¢ 34 b 88 ¢
10 Jul. 25 Aug. 30 Sep. 46 d 36 a 82 d

25 Jul. 2 Sep. 5 Oct. 39 e 33 b 72 e

Mean - - 56 33 89

Cultivar (A) Hk3) ook ook

Sowing date (B) *k* HoAk Hokk

sfeskok sfeskosk sfeskosk

AxB

YHGG : Hwanggeumkijang, MHC : Manhongchal, IBC : Ibaekchal, HSC : Hwangsilchal
?Means with the same letter are not significantly different at the 5% level by DMRT.
3)*, ** *F% o Significant at P = 0.05, 0.01, or 0.001, respectively
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Table 2. Effect of sowing times on the growth characteristics
of four cultivars of proso millet.

Cultivar” Sowing lg:llgtl;l Ear length Ear width diirlillgtler
date (cm) (cm) (cm) (mm)
25 May 147b” 352b  5.la 94a
10 Jun. 160 a 34.1b 53a 89a
25 Jun. 137¢ 403 a 54a 77b
HGG
10 Jul. 126d 369ab 52a 93a
25 Jul. 119d 3290 51a 7.1b
Mean 138D 359 A 52B 8.5B
25 May 171 a 349 a 45¢ 102 a
10 Jun. 178 a 329ab  5.0b 9.7 a
MHC 25 Jun. 157D 319b 5.6a 9.7 a
10 Jul. 149Db 26.8 ¢ 4.9 be 9.7 a
25 Jul. 121c¢ 26.8 ¢ 50b 62b
Mean 155A  30.7C 50BC 9.1A
25 May 158 a 399a 47cd 10.1a
10 Jun. 155 a 3740 5.1 ab 9.4 ab
IBC 25 Jun. 150 a 36.5b 4.9 be 9.3 ab
10 Jul. 153 a 339¢ 44d 85D
25 Jul. 121D 340 ¢ 54a 7.0c¢
Mean 147 B 36.3 A 49C 8.9 AB
25 May 155a 40.1 a 5.9 ab 9.0a
10 Jun. 157 a 375D 5.2 be 92a
25 Jun. 154 a 347 ¢ 5.0 be 94 a
HSC
10 Jul. 142b 303 d 5.8 ab 88a
25 Jul. 105¢ 29.2d 63a 7.1b
Mean 143 C 344 B 56 A 8.7 AB
Cultivar (A) ok3) HoxE HoxE Ns?

Sowing date (B)

koK

skkok

*

skokok

AxB

&%k

koK

koK

k

YHGG

NS

: Hwanggeumkijang, MHC :
Ibaekchal, HSC : Hwangsilchal

“Means with the same letter are not significantly different at
the 5% level by DMRT. Capital letters indicate differences
in the means of four cultivars, small letters indicate the
difference of sowing times in each cultivar.

3)*, **xkk  Significant at P = 0.05, 0.01, or 0.001, respectively.

Manhongchal, IBC :

: non-significant at 0.05 probability level.
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Table 3. Effect of different proso millet cultivars and sowing dates on yield characteristics.

Cultivar” Sowing date No. of culm No. of ear Ear weight  1,000-grain weight Yield
per plant per plant (2) (2) (kg/10a)
25 May 43b” 94 b 15.8 be 59a 218 b
10 Jun. 5.3 ab 12.7 a 14.4 be 6.0a 258 ab
HGG 25 Jun. 5.3 ab 10.4 ab 209 a 53b 312 a
10 Jul. 6.0 a 59¢ 17.5 ab 49b 256 ab
25 Jul. 4.1Db 62c 124 ¢ 44c 162 ¢
Mean 50B 89 A 162 A 53B 241 B
25 May 49 a 55a 199 a 59a 264 ab
10 Jun. 49 a 49 a 16.8 a 52b 286 a
MHC 25 Jun. 50a 51a 13.0b 40c 231 be
10 Jul. 46 a 44 a 133 b 520 203 ¢
25 Jul. 39a 52a 92¢ 35d 138 d
Mean 47 B 50C 144 B 48C 224 B
25 May 5.7 ab 65a 202 a 43¢ 319 ab
10 Jun. 5.4 ab 5.3 be 18.6 a 4.5 abc 306 b
IBC 25 Jun. 50b 48 ¢ 19.5a 4.4 be 359 a
10 Jul. 6.0a 59 ab 158 b 4.7 a 321 ab
25 Jul. 6.0 a 5.8 ab 123 ¢ 4.6 ab 186 ¢
Mean 56 A 57C 173 A 45D 298 A
25 May 6.6 a 73 a 18.7 a 5.9 ab 378 ab
10 Jun. 59a 69 a 18.6 a 55b 402 a
HSC 25 Jun. 49 a 48a 204 a 57b 347 ab
10 Jul. 6.6 a 64 a 14.6 b 6.4 a 277 be
25 Jul. 57a 6.1a 95¢ 57b 199 ¢
Mean 59 A 63 B 16.4 A 58 A 320 A
Cultivar (A) #43) Aok * Hok Aok
Sowing date (B) Ns? *x Hoxk Hoak o
A><B NS skskok skesk skeskok %

YHGG : Hwanggeumkijang, MHC : Manhongchal, IBC : Ibaekchal, HSC : Hwangsilchal
“Means with the same letter are not significantly different at the 5% level by DMRT. Capital letters indicate the difference
of the mean of four cultivars, small letters indicate the difference of sowing time in each cultivar.
3)*, ** k% o Significant at P = 0.05, 0.01, or 0.001, respectively.

“NS : non-significant at 0.05 probability level.
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Fig. 2. Yield variation with different sowing times in four
cultivars of proso millet.
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