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Devolpment of Optimal Seed Production Methods
Using Domestic Rye Cultivar in Jangsu Province
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Abstract

The test conducted in this study was carried out for three years from 2013 to 2015 to investigate the optimal
level of seeding amount and nitrogen fertilizer application to cultivate and produce the seeds of rye in Jangsu
province, Jeollabuk-do. The variety of forage rye used in this experiment was ‘Gogu’, developed by National
Institute of Crop Science, Suwon, Korea in 2004. The seeding rate was four levels (3, 5, 7 and 9 kg 10a”,
respectively) while nitrogen fertilized with respective amounts of 0, 3, 6, and 9 kg 10a’. In Jangsu, the number
of spike per ni and lodging ratio were increasing, while fertility rate, 1 liter weight, 1000-grain weight and seed
productivity were decreased by increasing of seeding rate from 3 kg 10a to 9 kg 10a’. There was an increase
in the number of spike per nf, culm lengh, the number of grain per spike, lodging ratio and seed productivity,
while productiove tiller, 1 grain weight, and 1 liter weight were decreased by increasing nitrogen fertilizer level
from 3kg 10a” to 9 kg 10a”. The best seeding rate and nitrogen fertilizer level for rye seed production were 5
kg and 6 kg 10a-1, respectively, considering plant lodging, seed and fertilizer reduction and the prevention of
pollution by excess fertilization.
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Table 1. Field location for test of rye seed production in Jangsu province

Location Address ‘?;f;?
A 880, Donghwa-ri, Sanseo-myeon, Jangsu-gun, Jeollabuk-do 5,121
B 1081, Donghwa-ri, Sanseo-myeon, Jangsu-gun, Jeollabuk-do 4,233
C 991, Haksun-ri, Sanseo-myeon, Jangsu-gun, Jeollabuk-do 2,683

20149 10¥%

s

Fig. 1. Photo of field location

B 20159 697HA] AAlstio,
0, 3, 6, 9 kg/10a2 4x2]2 3o} 10¥¢ 159

. BAB0 50%, olsdl =0l A
o2 0% AlESIAT A7 Ald+Y ©A

o

=
a

Ao
[

990 m 0|9Lo0], Aeld iy 3¢ ujx|

stk

FRAARNSE Y, AR, A
A o
.

2k, 55, dF

U5 Y BE 3 24 AEPE 1’ YREL
gt TAPAS MR T ANLE HEE
AR DE F 3o FAR IS EARSlo
YEBL ABOIGL. L)L o poz
souol HoUE FEY of Bujole o]§sio
FEBICh BSEY L S48 224 1007]
A9l olAke EARIGOD], AFFE 12m (3% 4
™ 7S T4 st

7(
SEARAD IR Eolel BAststos, A
@A £l BN S92 Table 29 .

45



oM THSY 2UF

S | 7N

A5} A|BEAFS A3 Ao =oa o]
2golo], EFUHE A1 ol UAstc,

/\]64 i 501:9] o]ﬁ%l-ﬂ 5/\4 74;@ 7‘51}% )
=222 29.3 g/ks,

pHE B 6.5 091, 5718

ast

[e]

Ral2 o] 228 59 Exjo] AA]ES 7 SaQAk 184.0 mg/kg °IA qu E AAA
o] gelol % 42 MY ol o DU 021 %2 et Amges Aiw &
AE Sle Wstel 12,087 m'e) wme)  EOI%HTable 2)

Table 2. Soil condition of field evaluated before experiment

pH OM Av. P,Os Ex. cations (cmol* kg™) T-N

Location - S0 o
(1:5) (g kg™) (mg kg™) Ex. Ca Ex. Mg Ex. K (%)
Mean 6.5 29.3 184 4.3 1.0 0.8 0.21
A 6.6 29.6 166 4.1 0.9 0.82 0.19
B 6.4 32.1 195 4.2 1.0 0.85 0.23
C 6.5 26.3 191 4.5 1.1 0.78 0.22

39 MEAR MRS st 71AEEES 201349 (Table 3, Table 4).
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Table 3. Weather condition during the growing season from 2013 to 2014

K}/\K]Oﬂ

8ol A

ltem Numerical value 2013. 2013. 2013. 2014. 2014. 2014. 2014. 2014. 2014.

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

Mean 123 44 -1.1 -24 08 57 113 165 20.1

Temperature (°C) Max. 200 107 42 42 72 120 19.0 239 255
Min. 63 -1.3 -60 -88 -48 -0.7 4.1 9.1 154

Precipitation (mm) Total 79.0 93.7 300 109 49 1264 776 5377 495
Relative humidity (%) Mean 79.4 750 75.1 683 672 679 647 652 800
Daylight hours (h) Total 181.8 134.6 139.8 187.7 147.3 184.5 194.7 2853 132.3
Wind velocity () Mean 1.5 1.9 1.9 1.8 1.7 20 1.7 2.1 1.6
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Table 4. Weather condition during the growing season from 2014 to 2015

tem Numerical 2014 2014. 2014. 2015. 2015. 2015. 2015. 2015. 2015.
value Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
Mean 138 78 -09 -02 14 6.5 133 172 128
Temperature (°C) Max. 28.3 20.2 10.7 12 12.6 15,1 21.2 241 26.3
Min. 0 -39 -105 -12.8 -104 -7.8 3.1 54 102
Precipitation (mm) Total 749 546 389 32 11.4 302 89.7 29 544
Relative humidity (%) Mean 81 84 86 84 78 67 77 64 48
Daylight hours (h) Total 195.1 143.3 128.2 158.7 145.6 233.9 1554 260.6 154.8
Wind velocity () Mean 108 51 135 11.7 56 6.5 11.7 54 438
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Table 5. Effect of seeding rate on emergence date, wintering and regrowth date of rye

Seeding rate Emergence Emergence rate Wintering Regrowth
(kg 10a™) date (%) (%) date
3 Oct. 30. 2013 85 85 Feb. 18. 2014
5 Oct. 30. 2013 90 90 Feb. 18. 2014
7 Oct. 30. 2013 90 90 Feb. 18. 2014
9 Oct. 30. 2013 90 90 Feb. 18. 2014
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Table 6. Effect of seeding rate on growth, yield components and seed production of rye

Seeding r%te Heading Lodgin*g Culm length  Spike length  No. of szplike Prci((iillllec;ive
(kg 10a™) date (0~9) (cm) (cm) (ea m*™) (%)
3 Apr. 28 2.5 161.4+11.7 9.9+2.5 376.5+54.4 96.2
5 Apr. 28 2.0 159.5+12.3 9.3+1.7 433.1+61.2 96.2
7 Apr. 28 4.5 160.1+11.2 9.4+2.5 440.0+71.4 96.1
9 Apr. 28 55 157.8+9.5 9.5+£2.0 539.2+66.0 94.4
"Rating score : 0 = no lodging, 9 = 100% lodging.
Table 6. continued
Seeding Nurr_lber of 1 g_rain Fertility Immatur_ed 1L weight 1,000_ grain Seed_ .
rate grain per weight rate grain weight weight productivity
(kg 10a™)  spike (® (%) (®) ® (®) (kg 10a°)
3 39.2+7.3 1.12+0.30 78.1 4.8+£3.1 753.2+24.7  28.0+1.2 372.6+68.2
5 40.6£8.0 1.2310.31 78.4 3.9£2.3 745.9+54.1 27.5+0.8 419.0+41.7
7 40.8+8.2 1.22+0.30 75.3 4.8+2.0 742.1+£11.2  27.2+1.4 346.4+33.9
9 39.1£9.4 1.07+0.64 74.8 4.1+1.5 694.8+20.3  26.1+2.7 375.4+55.1
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E82 Aa Aol W2 9 kg/10a Al
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Golgts F(2012)0] ApATel AAJSIOIC)
(Fig. 2).

Table 7. Effect of nitrogen fertilizer rate on emergence date, wintering and regrowth date of rye

Nltrogfe(ﬁgfelrg;lf)er rate Emergence date Emergt(e;se rate Wln(tozl)"mg Regrowth date
0 Oct. 28. 2014 85 85 Feb. 18. 2015
3 Oct. 28. 2014 85 80 Feb. 18. 2015
6 Oct. 28. 2014 80 80 Feb. 18. 2015
9 Oct. 28. 2014 85 85 Feb. 18. 2015

Lodging range 0
(0~9)
Nitrogen
fertilizer level 0 and 3
(kg 10a™)

1.5 4.5

Fig. 2. Lodging status of rye plant affected as nitrogen fertilizer levels
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Table 8. Effect of nitrogen fertilizer rate on growth, yield components and seed production of rye

Nitrogen

o Heading Culm length Spike length No. of spike  Productive tiller
fertilizer rate d 21 %
(kg 10a") ate (cm) (cm) (ea m*™) (%)
0 Apr. 22 168.2+£10.4 10.5£2.4 378.5+41.2 94.5
Apr. 22 165.6+11.7 11.7+£3.2 406.7+33.7 94.0
6 Apr. 23 172.4+6.5 11.2+2.1 435.7+20.8 92.3
9 Apr. 24 173.6+£10.1 10.4+3.3 436.2+35.1 92.4
Table 8. continued
Nitrogen =~ Number of 1 grain  Fertility —Immatured : 1,000 grain Seed
il i weight rain weight 1L weight i i
fertilizer rate grain per g rate g 8 (8) weight productivity
(kg 10a™) spike (g) (%) (g) 8 (g) (kg 10a™)
g g
0 40.2+1.5 1.12+0.30  80.2 4.4+1.2 734.1+£31.7 28.5+2.5 303.2+54.8
3 40.5+6.2  1.23+0.31 82.4 4.1+1.7 744.2+28.5 26.8+1.2 314.8+35.4
6 38.149.2 1224030 778 4.2+2.2 746.8+21.5 27.8+1.9 354.1+45.8
9 41.8454 1.07+0.64  80.1 4.4+2.6 711.5+£28.9 27.4+2.1 366.8+37.5
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