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Effects of Seeding Date and Polyethylene Film Mulching on the Yield Potential and
Agronomic Characteristics of Proso Millet (Panicum miliaceum L.) in Miryang, Korea
Jong—-Nae Hyun"', Jae—Bok Hwang', Jee-Yeon Ko', Ki-Youl Jung', Kyeong—Hoon Kim', and Kyeong—Min Kim'

ABSTRACT This study was carried out to identify the optimum seeding dates for selecting a double-cropping system and to
assess the effect of polyethylene film mulching on the yield of Proso millet. Seeds of the varieties Hwanggeumgijang and
Ibaegchal were sown in Miryang on five different dates: 1st (May 25), 2nd (June 15), 3rd (June 25), 4th (July 5), and 5th (July 15),
with and without polyvinyl mulching. The varieties have different characteristics, for example, Hwanggeumgijang is an
early-maturing type and more sensitive to temperature, whereas Ibaegchal is a medium-maturing type and more sensitive to the
duration for which it is exposed to sunlight. Late-sown Hwanggeumgijang had a short heading date from seeding and required a
low accumulated temperature. It also had a shorter period of heading, a shorter culm length and a shorter diameter of stem. In
contrast, it had had a higher number of ears per m’ although similar ear length and similar 1000-grain weight. The yield potential
of Hwanggeumgijang was found to decrease at a late seeding date. In particular, it significantly decreased at the seeding date of
July 15. In the case of cultivation with polyvinyl mulching, the period of heading was shorter by 2—4 days and the yield potential
was increased by approximately 12-32%. The length and diameter of culm in Ibaegchal were slowly decreased, but the length of
ear, the 1000-grain weight and the yield potential were similar for all seeding dates (except July 15) and cultivation with and
without mulching. When sown late, the length and diameter of the culm of Ibaegchal very rapidly decreased by the July 15 seeding
date. The protein content of Ibaegchal was higher but the amlyose content of Ibaechal was lower compared to Hwanggeumgijang.
At late seeding dates, the protein contents of the two varieties increased but the amylose contents were similar.

Keywords : agronomic characteristics, different seeding dates, mulching, yield, Proso millet
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o|2L o] YA Z oA 9) O m(Roxbuegh, 1932),  and Lee, 2001). ZEM oguato A 714 A= AR
Bl tjEo] FUoo, FEAY, S 5 fefAlol B FAHCR ARl glon WAL 2,340 ha(2012d)9]
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Table 1. Chemical properties of soil in the experiment field.

oM pH Av. P,0s K Ca Mg

(g/kg) (1:5) (mg/kg) cmol” kg
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Table 2. The heading and maturing dates for the early-maturing variety Hwanggeumgichang, according to different seeding dates

in 2013.
, , . , DFSH' DFHM?
Seeding date Mulching  Heading Date Maturing Date
(dd,mm) method  (mmdd)  (mmdd)  pays ~Addof o, Addof o Hour of
temp.(C) temp.(C) sunshine
PM’ 16th Jul. 21th Aug. 52 1,260 36 1,025 231
Ist(25th May) 5

NPM 20th Jul. 21th Aug. 56 1,371 32 921 218
PM 4th Aug. 9th Sep. 50 1,340 36 952 209

2nd(15th. Jun.)
NPM 7th Aug. 9th Sep. 53 1,429 33 865 187
PM 7th Aug. 24th Sep. 43 1,190 48 1,196 273

3th(25th. Jun.)
NPM 10th Aug. 24th Sep. 46 1,277 45 1,108 250
PM 9th Aug. 24th Sep. 35 1,002 46 1,137 256

4th(5th Jul.)

NPM 10th Aug. 24th Sep. 36 1,031 45 1,108 250
PM 13th Aug. 4th Oct. 29 1,006 52 1,214 295

5th(15th. Jul.)
NPM 17th Aug. 4th Oct. 33 1,119 48 1,101 268

"PM: polyvinyl mulching, "NPM: Non-polyvinyl mulching

"DFSH: Days from seeding to heading, *DFHM: Days from heading to maturity.

Table 3. The heading and maturing of the medium to late-maturing variety Ibaegchal, according to the different seeding dates

in 2013.
) ) . ) DFSHYt DFHM#
Seeding date Mulching  Heading Date Maturing Date add of dd of q ;
dd,mm method mm,dd mm,dd -0 - 0 our o
( ) ( ) ( ) Days temp.(C) Days temp.(C) sunshine
PM ) 20th Jul. 21th Aug. 56 1,371 32 921 218
Ist(25th May)
NPM ) 21th Jul. 21th Aug. 57 1,399 31 893 213
PM 6th Aug. 9th Sep. 52 1,398 34 894 187
2nd(15th. Jun.)
NPM 10th Aug. 14th Sep. 56 1,514 35 892 176
PM 14th Aug. 24th Sep. 50 1,391 41 994 222
3th(25th. Jun.)
NPM 21th Aug. 24th Sep. 57 1,592 34 793 205
PM 21th Aug. 27th Sep. 47 1,346 37 852 196
4th(5th Jul.)
NPM 23th Aug. 27th Sep. 49 1,397 35 802 194
PM 2th Sep. 7th Oct. 49 1,395 35 741 203
5th(15th. Jul.)
NPM 2th Sep. 7th Oct. 49 1,395 35 741 203

"PM: polyvinyl mulching, "NPM: Non-polyvinyl mulching

"DFSH: Days from seeding to heading, *DFHM: Days from heading to maturity
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Table 4. The means of agronomic characteristics of the early-maturing variety Hwanggeumgichang, according to the different

seeding dates from 2012 to 2013.

Seeding date Mulching Culm Length Culm Diameter Panicle Length No of Spikeﬁ Weight Of. Yield Potential
(dd,mm) method (cm) (mm) (cm) (No/l m?%) ThOusa(‘gi ERAIN - (MT/ha)
Ist PM’ 134 a’ 8.39 a 35 a 23 5.02 ab 257 a
(25th May) NPM” 125 ab 8.28 a 35 a 21 5.16 ab 2.25 abc
ond PM 113 abc 7.26 ab 34 a 35 469 b 231 ab
(15th. Jun.) NPM 91 cd 585 b 34 a 38 4.84 ab 1.84 de
3th PM 97 bed 6.28 ab 37 a 31 524 a 2.11 bed
(25th. Jun.) NPM 77 d 5.56 b 37 a 38 4.86 ab 1.59 ef
4th PM 103 bed 6.24 ab 34 a 34 4.98 ab 2.13 bed
(5th Jul.) NPM 81 d 531 b 40 a 43 521 a 145 f
5th PM 106 bed 6.84 ab 33 a 49 5.15 ab 1.88 cde
(15th. Jul.) NPM 91 cd 6.23 ab 33 a 44 5.16 ab 1.53 ef

T pMm: polyvinyl mulching, "NPM: Non-polyvinyl mulching, 7. 2013 year record
“Values followed by common letters in the same column are not significantly different (P = 0.05, Duncan’s multiple range test)



LYRIOIN T2 LFAY| % PE L=0| 4G

34 cm, | m* G HE 3470, WPFS 498 g, A
2.13 E/haolil, FuEox= %2 81 cmo|iL,
531 mm, o]aFZo|= 40 cm, 1 m* & 741 4374,
& 52l g A1
H]d 5] 5 1} 55 of| A 73 A2 106 cm°l i, ZHE= 6.84 mm,
oJAFdol =33 cm, 1 m™ i AP 497, AYEL& 515 ¢,

Ze2FA) L 188 E/hao)dl, Fu|Eo A= AL 9] cmo] 1L
ZAE= 6.23 mm, 0]”2:_‘0]% 33 cm, | m* § 74 447,
AYZL 516 g, $HAAL 1.53 Ehad Ve Q).

o] 4fe] Aol A i*@é‘% g 1L 95 g RoE
At FAglo] TE717F ol A EHOW =71
woj

Spapsiol 27porc zam wzjlom ae5e Aol

2 ofN rlr rlo

1o
—n
g
iy
O
i
ﬁ
ld
uv
4o
=)
»
ofl
o,
L
& 5
rlr
2 Hm
hL
o

lﬂ%‘:ﬂ Aol A 7°J 15 °]§r TFA o= 214
T A o] Holde o & Utk o= FEA
/\i TE7] /\] 717k =oiddol et 7179 ubAdS ast
Ah(Yoon et al., 2015). B]E H&E zjujolA| LA
o= e B} 12~32% Fche A= UE Sied
TFEA77F 2epE vl gE5FoA o] $A
o] oA =)k
ol Hd & Aufj Al A0] EiL
o] S7h Hel SRS ASAVE SR T
Aog AmETh olggt Ayt 7149 vidEAurt
S Aol wls wF/do] 52.5~5.8% F Trhal Hil
g A vls=gt Ay UE e H(Jung el al, 2015)

_N.__4

= OIXl= B% 287

259 HlY 3 5o] o] 4wk G AT Azt
T AX5FEtHAguyoh ef al., 1999; Jensen, 1988; kim ef
al., 1998; Kwon and Lee, 1984).

HEX|HoM TS0 w2 SoHES 0[uE o] MEE
M Ol AZEM
ZakAEo] o]ulzlo] Table 59F ZQtth 5 25| H]
Y| EnEdA AL 141 emol, FeE 9.18 mm, of
AZol= 40 ecm, 1 m* P AL 2970, HYEL 439 g,
92 2.86 E/hao|al, T EAE AR % 135 cm
0|11, A= 8.18 mm, 0] F0]= 39 cm, | m* @ 4=
227Y, AHEE 4.26 g, HAFL 2.60 E/had YEN] T
6 1590 BdulEalgola A 127 emolil, HH=
7.58 mm, ©]2}FZ10]%= 37 cm, 1 m” ‘4 AL 447, AH=
< 439 g, 3L 2.28 E/haolil, FujEoA= A
118 cmo| 1L, EHb 7.45 mm, o]AkZol= 38 ¢cm, 1 m® G
Ae4E 4971, AYESE 434 g, AL 2.25 had e
Atk 64 25%_‘01] v d ol g akgol| Al A4 122 em ©]4,
A= 7.07 mm, o]AHzol= 35 cm, 1 m* o AL 5470,
A2 4.67 g, THAA2 233 E/haolil, FI|Eo A=
AALS 101 cmo]il, A= 6.82 mm, °o]4Hdo]= 35 cm,
1 m’ & A4 587H, HYZFL 443 g, 4L 2.02 E/ha
& eisleh 79 52 s EsEAA FRE 19
cmO]_l_, AE= 7.27 mm, ©]4H20]= 34 cm, 1 m®> & 7
T SN, AUFE 432 g, TS 242 F/haold, T
&A= A 107 emo]il, FH&= 7.22 mm, o]AH

_l

4
o
S

Table 5. The means of agronomic characteristics of the medium to late-maturing variety Ibaegchal, according to the different

seeding dates from 2012 to 2013.

Seeding date Mulching  Culm Length Diacr?llelzzr Panicle Length No of Spil;eﬁ Thgl:;gnlg grfain Yield Potential
(dd,mm) method (cm) (mm) (cm) (No./1 m") () (MT/ha)
Ist PM’ 161 a” 9.18 a 40 a 29 4.39 abc 2.86 a
(25th May) NPM” 135 ab 8.18 ab 39 ab 22 4.26 ¢ 2.60 a
2nd PM 127 be 7.58 be 37 abced 44 4.39 abc 2.28 abc
(15th. Jun.) NPM 118 bed 7.45 be 38 abc 49 4.34 abc 2.25 abe
3th PM 122 bed 7.07 bed 35 abed 54 4.67 a 2.33 ab
(25th. Jun.) NPM 101 cd 6.82 cd 35 abced 58 4.43 abc 2.02 abc
4th PM 119 bed 7.27 bed 34 abced 54 4.32 be 2.42 ab
(5th Jul) NPM 107 bed 7.22 bed 34 bed 69 4.33 abc 2.10 abe
5th PM 95 cd 6.14 d 33 cd 42 4.41 abc 1.44 ¢
(15th. Jul) NPM 93 d 6.16 d 32d 44 4.63 ab 1.61 be

T pMm: polyvinyl mulching,

"NPM: Non-polyvinyl mulching,

7. 2013 year record

“Values followed by common letters in the same column are not significantly different (P = 0.05, Duncan’s multiple range test)
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Table 6. Quality characteristics of the early-maturing variety Hwanggeumgichang and the medium to late-maturing variety
Ibaegchal, according to the different seeding dates in 2012.

Seeding dates Variet Protein Amylose
(dd. mm) Y (%) (%)
Ibaegchal 10.30 5.98
25th. May ;
Hwanggeumgichang 9.89 6.22
Ibaegchal 10.79 7.49
15th. June :
Hwanggeumgichang - -
Ibaegchal 10.92 6.10
25th. June -
Hwanggeumgichang 10.09 4.39
Ibaegchal 10.92 5.35
Sth. July -
Hwanggeumgichang 10.12 5.80
Ibaegchal 11.08 5.62
15th. July ;
Hwanggeumgichang 9.72 6.23
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