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ABSTRACT In order to investigate optimum and marginal
sowing date of foxtail millet, proso millet and sorghum in
middle area (Anseong, Gyeonggi province) of korea, four
levels of sowing date [(May 15(1st), June 6(2th), June 26(3th),
July 13(4th)] with mulching and non-mulching were treated
in this experiment. We used three crops of foxtail millet,
proso millet and sorghum with four varieties of Samdachal,
Samdamae, Kyeongkwanl, Hwanggeumjo in foxtail millet,
Leebaekchal, Manhongchal, Hwangsilchal, Hwanggeumgijang
in proso millet and Nampungchal, Hwanggeumchal, DS202,
Moktaksusu in sorghum achieved from RDA. In culm length,
sowing date of June 26 was the highest in all varieties of
foxtail millet, proso millet and sorghum. Sowing date of
May 15 showed the highest ear length in foxtail and proso
millet, whereas the highest ear length was obtained from
sowing date of June 26 in sorghum. In numbers of leaf, sowing
date of May 15 showed the highest in all three crops of
foxtail millet, proso millet and sorghum. Days from sowing
to heading date were reduced in Samdamae, Kyeongkwanl
and Samdachal as sowing date was late. In Hwanggeumjo
it was reduced from the sowing date from May 15 to June
26, but it was same days was taken between June 26 and
July 13 sowing date. Days from sowing to heading date of
four varieties in proso millet were reduced as sowing date
was late. Days from sowing to heading date in sorghum were
reduced as sowing date was late, whereas it was increased
the 4™ sowing date of July 13. There were no significant
differences in growth and yield characteristics between mulching

and non-mulching in four varieties of foxtail millet, proso
millet and sorghum with four varieties. The highest grain
numbers per panicle, 1000 grain weight and yield per 10a
were obtained from sowing date of June 26 in four varieties
of foxtail millet, proso millet and sorghum. In sowing date
of July 13, all varieties of foxtail millet, proso millet and
sorghum were not able to be ripened because of late sowing
except Hwnaggeumjo, Manhongchal and Hwanggeumgijang.

Keywords : foxtail Millet, proso millet, sorghum, sowing
time, growth characteristics
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Table 1. Soil chemical properties of the field before the experiment.

. pH E.C. O.M. Av.P,0s Ex. cation (cmol'/kg)
Soil depth
(1:5) (dS/m) (g/kg) (mg/kg) K Ca Mg
Top soil (1-20cm) 7.0 0.2 12.3 346.7 0.53 59 1.4
Deep soil (20-40cm) 6.9 0.1 7 142.3 0.39 6.2 1.8
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Table 2. Effect of different sowing date and mulching on the growth characteristics of foxtail millet varieties.

Sowing . Mulching/ Culm length  Ear length No. Heading Ripening
Variety
date Non-mulching (cm) (cm) of leaf date(DFSH) date
Mulching 132.3 26.3 11.2 22 Jul.(69) 13 Sep.
Samdachal -
Non-mulching 133.1 27.0 10.1 23 Jul.(70) 13 Sep.
Mulching 136.1 27.0 12.6 13 Jul.(60) 13 Sep.
Samdamae -
5 M Non-mulching 1353 26.2 12.4 13 Jul.(60) 12 Sep.
ay.
Y Mulching 136.7 26.6 11.4 22 Jul.(69) 12 Sep.
Kyeongkwanl -
Non-mulching 134.8 26.6 11.2 23 Jul.(70) 13 Sep.
Mulching 117.0 22.5 9.9 23 Jul.(70) 2 Sep.
Hwanggeumcho -
Non-mulching 116.5 21.7 9.2 23 Jul.(70) 2 Sep.
Mulching 142.4 26.6 10.7 7 Aug.(63) 28 Sep.
Samdachal -
Non-mulching 141.9 26.7 11.5 6 Aug.(62) 28 Sep.
Mulching 142.6 24.9 12.6 5 Aug.(61) 22 Sep.
Samdamae -
61 Non-mulching 142.3 23.8 12.4 4 Aug.(60) 21 Sep.
un.
Mulching 146.8 26.5 10.8 3 Aug.(59) 28 Sep.
Kyeongkwanl -
Non-mulching 146.7 26.7 10.0 3 Aug.(59) 28 Sep.
Mulching 120.9 22.8 10.3 1 Aug.(57) 18 Sep.
Hwanggeumcho -
Non-mulching 121.3 22.7 10.2 1 Aug.(57) 18 Sep.
Mulching 134.9 254 11.5 18 Aug.(54) 7 Oct.
Samdachal -
Non-mulching 135.3 25.9 11.1 18 Aug.(54) 7 Oct.
Mulching 138.1 23.2 11.5 20 Aug.(56) 4 Oct.
Samdamae -
26 ] Non-mulching 138.1 22.8 10.7 19 Aug.(55) 3 Oct.
un.
Mulching 137.2 28.4 10.7 19 Aug.(55) 8 Oct.
Kyeongkwanl -
Non-mulching 136.8 28.6 10.3 19 Aug.(55) 8 Oct.
Mulching 121.2 22.0 10.0 12 Aug.(48) 26 Sep.
Hwanggeumcho -
Non-mulching 121.0 21.9 9.9 12 Aug.(48) 27 Sep.
Mulching 107.2 259 9.9 3 Sep.(53) -
Samdachal -
Non-mulching 107.9 26.6 10.0 3 Sep.(53) -
Mulching 103.4 26.2 10.6 4 Sep.(54) -
Samdamae -
13 Tul Non-mulching 101.1 20.6 10.6 4 Sep.(54) -
ul.
Mulching 102.7 26.5 9.1 3 Sep.(53) -
Kyeongkwanl -
Non-mulching 102.2 26.2 9.3 5 Sep.(55) -
Mulching 117.0 224 10.2 29 Aug.(48) 2 Nov.
Hwanggeumcho -
Non-mulching 115.5 20.4 9.8 29 Aug.(48) 2 Nov.
LSD 1.007 0.896 0.907
Sowing date (A) wokxl) *k ok
Variety (B) ook ok *kk
Mulching (C) * * Ns?

Ds sk ek Siomificant at p = 0.05, 0.01, or 0.001, respectively, NS : Non-significant at 0.05 probability level.

*DFSH : Days from seeding to heading
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Table 3. Effect of different sowing date and mulching on the growth characteristics of proso millet varieties.

Sowing . Mulching/ Culm length Ear length No. . L
date Variety Non-mulching (cm) (cm) of leaf Heading date Ripening date
Mulching 127.7 40.1 8.9 23 Jul.(70) 10 Sep.
Leebaekchal -
Non-mulching 127.2 39.6 8.9 23 Jul.(70) 11 Sep.
Mulching 126.5 40.7 9.2 21 Jul.(68) 9 Sep.
Manhongchal -
5 M Non-mulching 126.4 40.7 9.8 22 Jul.(69) 9 Sep.
a
Y . Mulching 161.1 41.0 8.9 27 Jul.(74) 12 Sep.
Hwangsilchal -
Non-mulching 160.6 41.0 9.1 28 Jul.(75) 12 Sep.
B Mulching 128.9 39.9 7.3 8 Jul.(55) 4 Sep.
Hwanggeumgijang -
Non-mulching 128.5 39.0 7.2 8 Jul.(55) 4 Sep.
Mulching 150.5 39.7 8.2 4 Aug.(60) 18 Sep.
Leebaekchal -
Non-mulching 149.9 38.6 8.4 4 Aug.(60) 18 Sep.
Mulching 140.7 40.0 8.4 3 Aug.(59) 16 Sep.
Manhongchal -
61 Non-mulching 140.1 40.1 8.3 2 Aug.(58) 17 Sep.
un.
. Mulching 161.8 39.9 8.6 9 Aug.(65) 21 Sep.
Hwangsilchal -
Non-mulching 160.2 39.0 8.9 9 Aug.(65) 21 Sep.
B Mulching 135.3 41.1 6.7 28 Jul.(53) 15 Sep.
Hwanggeumgijang -
Non-mulching 134.5 40.3 6.6 28 Jul.(53) 15 Sep.
Mulching 142.8 39.9 7.7 15 Aug.(51) 26 Sep.
Leebaekchal -
Non-mulching 142.0 40.0 7.7 15 Aug.(51) 26 Sep.
Mulching 143.9 38.1 7.8 13 Aug.(49) 24 Sep.
Manhongchal -
2% 1 Non-mulching 143.3 38.6 7.3 13 Aug.(49) 24 Sep.
un.
. Mulching 162.8 41.9 8.6 20 Aug.(56) 1 Oct.
Hwangsilchal -
Non-mulching 162.8 40.9 8.3 19 Aug.(55) 4 Oct.
B Mulching 128.8 37.5 6.8 5 Aug.(41) 28 Sep.
Hwanggeumgijang -
Non-mulching 128.7 38.1 6.6 5 Aug.(41) 28 Sep.
Mulching 114.8 29.3 6.7 31 Aug.(50) -
Leebaekchal -
Non-mulching 113.2 24.9 5.7 29 Aug.(48) -
Mulching 107.7 27.6 4.4 21 Aug.(40) 4 Nov.
Manhongchal -
13 Jul Non-mulching 106.5 25.7 4.0 21 Aug.(40) 4 Nov.
ul.
. Mulching 108.2 22.9 4.8 1 Sep.(51) -
Hwangsilchal -
Non-mulching 106.4 21.9 4.7 1 Sep.(51) -
B Mulching 68.9 18.0 4.7 20 Aug.(39) 2 Nov.
Hwanggeumgijang -
Non-mulching 68.1 17.4 4.4 20 Aug.(39) 2 Nov.
LSD 0.965 0.949 0.801
Sowing date (A) k) *oxk oAk
Vaﬂeb/(B) kokok skok skokok
Mulching (C) o * Ns?

(A) x (B

skskok

KKk

koK

U* TN

. Significant at p = 0.05, 0.01, or 0.001, respectively.
2)NS Non s1gn1ﬁcant at 0.05 probability level.
3)DFSH : Days from seeding to heading.
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Table 4. Effect of different sowing date and mulching on the growth characteristics of sorghum varieties.

Sowing . Mulching/ Culm length  Ear length No. . N
date Variety Non-mulching (cm) (cm) of leaf Heading date Ripening date
Mulching 1343 233 11.7 26 Jul.(73) 13 Sep.
Nampungchal -
Non-mulching 137.1 22.9 12.1 26 Jul.(73) 12 Sep.
Mulching 121.7 21.8 11.4 20 Jul.(67) 9 Sep.
Hwanggeumchal -
5 M Non-mulching 122.8 22.2 10.3 21 Jul.(68) 9 Sep.
a
Y DS202 Mulching 86.8 22.0 10.1 22 Jul.(69) 10 Sep.
Non-mulching 85.0 23.5 9.6 22 Jul.(69) 9 Sep.
Mulching 169.4 25.5 11.6 28 Jul.(75) 6 Sep.
Moktaksusu -
Non-mulching 169.0 26.5 11.6 28 Jul.(75) 6 Sep.
Mulching 156.9 25.0 10.5 3 Aug.(59) 20 Sep.
Nampungchal -
Non-mulching 157.4 25.1 10.2 6 Aug.(62) 20 Sep.
Mulching 135.4 23.9 8.7 3 Aug.(59) 19 Sep.
Hwanggeumchal -
61 Non-mulching 135.5 24.7 8.3 2 Aug.(58) 19 Sep.
un.
Mulchin 92.0 24.5 7.9 1 Aug.(57 19 Sep.
DS202 g e(7) P
Non-mulching 91.1 23.7 8.1 2 Aug.(58) 18 Sep.
Mulching 170.9 27.3 10.5 5 Aug.(61) 20 Sep
Moktaksusu -
Non-mulching 171.3 26.7 9.8 6 Aug.(62) 20 Sep
Mulching 152.5 28.1 10.3 21 Aug.(57) 4 Oct.
Nampungchal -
Non-mulching 152.2 26.2 10.6 21 Aug.(57) 4 Oct.
Mulching 128.3 25.0 9.3 16 Aug.(52) 2 Oct.
Hwanggeumchal -
26 ] Non-mulching 128.3 25.0 9.1 15 Aug.(51) 2 Oct.
un.
Mulching 87.2 254 9.4 17 Aug.(53) 2 Oct.
DS202 -
Non-mulching 87.3 25.1 9.4 17 Aug.(53) 2 Oct.
Mulching 170.1 25.8 9.4 20 Aug.(56) 25 Sep
Moktaksusu ;
Non-mulching 169.9 25.6 9.3 22 Aug.(58) 25 Sep
Mulching 112.4 25.5 11.0 13 Sep.(63) -
Nampungchal -
Non-mulching 107.9 25.7 10.0 13 Sep.(63) -
Mulching 106.0 23.2 10.2 11 Sep.(61) -
Hwanggeumchal -
13 Jul Non-mulching 99.0 25.6 7.7 9 Sep.(59) -
ul.
Mulching 48.8 21.3 7.4 4 Sep.(54) -
DS202 -
Non-mulching 48.3 24.1 6.7 4 Sep.(54) -
Mulching 108.7 25.0 10.2 14 Sep.(64) -
Moktaksusu -
Non-mulching 102.2 25.8 8.8 13 Sep.(63) -
LSD 2.079 1.084 0.895
sel) ok sk

Sowing date (A)

Variety (B)

skokk

kK

*okx

Mulching (C)

s

sk

(A) x (B)

skskk

KKk

skkok

U* TN

2)NS Non s1gn1ﬁcant at 0.05 probability level.
3)DFSH : Days from seeding to heading.

. Significant at p = 0.05, 0.01, or 0.001, respectively.
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Table 5. Effect of different sowing date and mulching on the yield characteristics of foxtail millet varieties.

Sowing date Variety Mulching/Non-mulching  Grains per ear 1000 grain weight (g)  Yield (kg/10a)
Mulching 4169.0 2.1 179.8
Samdachal :
Non-mulching 4057.3 2.0 174.0
Mulching 4084.0 2.4 199.5
Samdamae -
Non-mulching 4049.7 2.3 197.7
15 May. -
Mulching 4101.7 22 187.1
Kyeongkwanl -
Non-mulching 3710.3 22 167.2
Mulching 3605.0 2.6 184.5
Hwanggeumcho -
Non-mulching 3476.0 2.6 180.2
Mulching 5990.7 2.5 210.4
Samdachal :
Non-mulching 6033.0 2.5 207.5
Mulching 6276.7 2.7 230.3
Samdamae -
61 Non-mulching 6221.7 2.7 221.4
un.
Mulching 6164.3 2.4 204.6
Kyeongkwanl -
Non-mulching 6074.0 23 202.0
Mulching 5838.0 2.7 209.3
Hwanggeumcho -
Non-mulching 5834.7 2.7 205.9
Mulching 8978.3 2.8 242.1
Samdachal :
Non-mulching 8978.7 2.8 240.7
Mulching 10139.0 3.1 272.5
Samdamae -
Non-mulching 10348.3 3.0 267.6
26 Jun.
Mulching 9383.3 2.5 241.7
Kyeongkwanl -
Non-mulching 9232.7 2.5 220.5
Mulching 8819.7 3.0 2343
Hwanggeumcho -
Non-mulching 8406.7 3.0 224.1
Mulching 6379.0 2.7 164.5
Samdachal :
Non-mulching 5999.3 2.5 155.4
Mulching 6722.0 2.9 184.4
Samdamae -
13 Jul Non-mulching 6657.0 2.8 181.7
ul.
Mulching 6428.0 2.8 153.6
Kyeongkwanl -
Non-mulching 6227.0 2.7 151.2
Mulching 6150.0 2.7 151.8
Hwanggeumcho -
Non-mulching 5961.3 2.6 149.0
LSD 252.7 0.114 12.43
Sowing date (A) woox!) Hoak o
Variety (B) ook . sk
Mulching (C) Ns? * NS

])*, *k 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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Table 6. Effect of different sowing date and mulching on the growth and yield characteristics of proso millet varieties.

Sowing date Variety Mulching/Non-mulching  Grains per ear 1000 grain weight (g)  Yield (kg/10a)
Mulching 764.7 4.2 164.6
Leebaekchal
Non-mulching 758.3 4.1 160.3
Mulching 685.7 43 155.0
Manhongchal -
Non-mulching 665.0 4.2 144.8
15 May. -
. Mulching 650.7 54 168.2
Hwangsilchal -
Non-mulching 664.3 53 164.9
B Mulching 741.7 4.6 166.0
Hwanggeumgijang -
Non-mulching 706.0 4.6 164.4
Mulching 875.3 4.4 202.8
Leebackchal -
Non-mulching 874.1 4.4 199.1
Mulching 720.3 4.7 173.0
Manhongchal
Non-mulching 704.0 4.6 171.0
6 Jun. -
) Mulching 771.0 5.4 190.7
Hwangsilchal -
Non-mulching 755.0 5.4 189.3
B Mulching 779.3 4.9 184.2
Hwanggeumgijang -
Non-mulching 736.7 4.8 182.0
Mulching 9153 4.6 221.6
Leebaekchal -
Non-mulching 905.3 4.6 219.3
Mulching 911.7 4.8 193.2
Manhongchal -
Non-mulching 875.3 4.8 191.0
26 Jun. -
) Mulching 873.7 5.8 210.5
Hwangsilchal -
Non-mulching 847.0 5.8 209.4
B Mulching 838.7 5.1 217.1
Hwanggeumgijang -
Non-mulching 827.7 5.1 215.9
Mulching 687.7 43 152.7
Leebaekchal
Non-mulching 651.0 4.2 147.1
Mulching 746.7 4.5 156.9
Manhongchal -
Non-mulching 707.3 4.4 151.9
13 Jul -
. Mulching 688.0 52 159.5
Hwangsilchal -
Non-mulching 652.7 5.1 155.2
B Mulching 620.0 4.9 158.1
Hwanggeumgijang -
Non-mulching 606.7 4.8 155.7
LSD 21.836 0.099 3.472
sesesl) sk sk

Sowing date (A)

Variety (B)

skokk

sk

sk

Mulching (C)

sk

*

ET]

(A) x (B)

kokok

sk

skx

Dk ek Siopificant at p = 0.05, 0.01, or 0.001, respectively.
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Table 7. Effect of different sowing date and mulching on the growth and yield characteristics of sorghum varieties.

Sowing . Mulching/ . 1000 grain weight Yield
date Variety Non-mulching Grains per car (2) (kg/10a)
Mulching 2432.3 24.1 208.7
Nampungchal -
Non-mulching 2313.3 24.1 205.4
Mulching 2126.0 21.7 166.0
Hwanggeumchal -
5 M Non-mulching 2092.0 21.6 164.0
ay.
Y Mulching 1346.7 21.2 108.2
DS202 -
Non-mulching 1315.3 21.0 106.8
Mulching 2485.0 25.1 219.5
Moktaksusu -
Non-mulching 2365.7 25.0 207.6
Mulching 2952.3 24.7 236.5
Nampungchal -
Non-mulching 2890.3 24.6 2359
Mulching 2567.0 23.1 207.5
Hwanggeumchal -
61 Non-mulching 2548.3 23.1 205.8
un.
Mulching 2343.0 22.8 185.4
DS202 -
Non-mulching 2217.0 22.6 181.4
Mulching 2783.3 25.4 249.6
Moktaksusu ;
Non-mulching 2788.7 25.3 248.3
Mulching 32153 26.1 253.1
Nampungchal -
Non-mulching 3186.7 26.1 2522
Mulching 2906.3 23.6 239.7
Hwanggeumchal -
26 ] Non-mulching 2625.7 23.5 216.0
un.
Mulching 2822.0 23.1 2273
DS202 -
Non-mulching 2752.7 23.1 225.8
Mulching 2964.3 26.1 255.2
Moktaksusu -
Non-mulching 2937.7 26.1 254.5
Mulching 2963.0 24.2 192.1
Nampungchal -
Non-mulching 2716.7 24.0 184.8
Mulching 2501.3 19.1 143.4
Hwanggeumchal -
13 Tl Non-mulching 2489.7 18.9 143.4
ul.
Mulching 1861.0 18.8 73.2
DS202 -
Non-mulching 1680.7 18.6 72.8
Mulching 2804.7 24.8 234.6
Moktaksusu -
Non-mulching 2807.0 24.8 234.0
LSD 116.01 0.153 4.135
Sowing date (A) ok l) oAk Hokk
Variety (B) sk skokok sk
Mulching (C) * * *

1)*, ** *F% o Significant at p = 0.05, 0.01, or 0.001, respectively.
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