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Effects of Seeding Rate and Nitrogen Fertilizer Level on Growth
and Seed Productivity of Rye Cultivar in Sancheong Province
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Abstract

This experiment was conducted at Sancheong from 2013 to 2015. The objective of this study was to establish

the seeding rate, and to clarify the optimum nitrogen fertilizer level for rye seed production in the southern area
of Korea. We employed Korean rye cultivar ‘Gogu’ in this test. The experimental design was a split-plot design
with three replications. A split-plot design was used with three seeding levels (3, 5, and 7 kg 10 a™) on the
main plots and other treatments fully randomized in sub-plots. A factorial arrangement of treatments included
three different nitrogen fertilizer levels (0, 3, 6, and 9 kg 10 a™). The grain yields of rye affected by increasing
the seeding rate. The number of spike per ni and immature grain weight was increasing, while the fertility rate
and the number of grain per spike were decreased as seeding rate were increased from 3 kg 10 a” to 7 kg 10
a'. The percentage of a productive tiller, 1-liter weight, and 1000-grain weight also decrease by increasing
seeding but the grain yields of rye had less effect. There was an increase in the number of spike per ni, the
number of grain per spike, and grain yields as nitrogen fertilizer level was increased from 0 kg 10 a' to 9 kg
10 a' and followed a delaying heading and an increasing lodging of the plant. But grain yields did not affected
by the interaction of seeding rate x nitrogen fertilizer levels. The best seeding rate and nitrogen fertilizer level
for rye seed production were 5 kg and 3 kg 10 a”, respectively, considering seed and fertilizer reduction and the
prevention of pollution by excess fertilization.
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Table 1. Soil condition of field evaluated before experiment

v pH OM. Av. P,0s Ex. cations (cmol” kg) TN Nitrogen

cal l

" s k) mgkg)  Ca Mg K Na (%) Nos-N  Noy/N

2013 6.0 553 75.7 8.3 0.6 0.39 0.07 0.26 14 7.0

2014 6.0 60.3 81.7 5.1 04 0.3 0.13 0.27 3.0 4.0
m. Ayt mm2 1¥xte] 541 mm ¥t} 27 %7} Wokon,

L A&7t 5 7185

AJE7|7Eel 20139 10¥XE 20159 6€7Hx]
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M e it 1ERl 20149 6] 26.7 °C,
2dxlel 20159 6€0] 26.4 °C 0|91, 7Y W
2 g7t 149x1Q1 20149 1¥€0o]] -5.2 °C, 2¥x}Ql
201449 120] -3.8 °C o]gloH, H#7lo] A
A7t Aol 3R] Aot FaF2 2k} 686

53] 2¢A9] 109 mE710] 128.0 mm (A4
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o] AIAE: 3UYE EEg 22302 AR}
o 2 Atolg Yehfx] gotct. ARRoR A
71t 7 7182 E57120] 235l ¥F &
2ol FEoto 70| B{s] 43 27
ojgloy} 449 P2 tha T2 ol



N >
oI
>
18
=
=
H

rok ofy
ol

%ﬁ

Y o AHFO| IE SUQ| Y] FTH 2T

Table 2. Weather condition during the growing season from 2013 to 2015

Year Item Nu\{:lc;cal Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
Mean 147 74 21 09 30 79 134 183 214

Temperature (C) Max. 219 131 74 77 93 139 204 258 267

2013~ Min. 97 25 27 52 25 22 69 110 172
Precipitation (mm) Total 969 586 54 24 108 834 1352 382 110.3

2014 Relative humidity (%) Mean 74 60 54 47 55 54 53 54 Tl
Daylight hours (h) Total 1993 1756 1709 2030 1534 213.1 2092 2979 172.0

Wind velocity (ms) Mean 63 97 113 89 79 89 98 95 65

Mean 138 86 06 12 24 70 130 187 2LI

Temperature (C) Max. 200 151 59 65 81 144 192 255 264

2014~ Min. 82 34 38 34 23 04 76 118 167
Precipitation (nm) Total 1280 758 66 189 400 593 1656 96.1 957

2015 Relative humidity (%) Mean 74 66 50 51 50 48 65 56 7
Daylight hours (h) Total 1933 1598 1647 1710 1850 2564 1746 287.6 1747

Wind velocity (ms) Max 76 92 113 102 106 111 84 89 67
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Table 3. Effects of seeding rate and nitrogen fertilizer level on plant growth of rye

Seeding  Nitrogen fertilizer Cold-weather Heading Flowering Maturing Lodein Culm Spike  Productive

rate (A) level (B) damage date date date (8 Ngg)xg length  length tiller
(kg 10 a™) (kg 10 a™) 0~9  (mmdd) (mmdd) (mm.dd) (cm) (cm) (%)
3 0 1.0 422 5.16 6.10 1.0 146.8 10.7 83.8

3 1.0 4.19 5.16 6.10 3.0 1533 12.1 86.0

6 1.0 4.19 5.16 6.10 5.0 156.1 12.8 912

9 1.0 4.19 5.16 6.10 3.0 1553 112 89.4
Mean 1.0 4.20° 5.16™ 6.10™ 3.0" 152.9% 11.7" 87.6"

5 0 1.0 422 5.16 6.10 3.0 1472 10.5 85.0

3 1.0 4.19 5.16 6.10 3.0 150.9 12.0 89.7

6 1.0 4.19 5.16 6.10 3.0 153.7 121 90.3

9 1.0 4.19 5.16 6.10 5.0 156.1 12.1 91.9
Mean 1.0 4.20° 5.16™ 6.10™ 3.5" 152.0%  11.7% 89.2"

7 0 1.0 422 5.16 6.10 3.0 146.1 10.3 88.5

3 1.0 4.19 5.16 6.10 3.0 148.0 11.6 85.1

6 1.0 4.19 5.16 6.10 5.0 157.5 11.7 83.9

9 1.0 4.19 5.16 6.10 3.0 153.8 11.4 88.2

Mean 1.0 4.20° 5.16™ 6.10" 35" 151.4™ 113" 864"

0 1.0 422° 5.16™ 6.10™ 23° 146.7° 105 85.8°
Mean 3 1.0 419 5.6 6.10"  3.0° 1507 11.9° 86.9®
of (BY 6 1.0 419 516%  610% 43 1558 122 885
9 1.0 419 516" 610" 37% 1551 116 89.8°

b ¢

killed by cold damage or 100% lodging.

92

is significantly different among seeding rate (A) and nitrogen fertilizer level (B) at the
(A) and (B) are not significant at the 5% probability. ™ is not significant. *Rating score :

5% probability. “Interactions between
0 = no damage, or no lodging, 9 =
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Table 4. Effects of seeding rate and nitrogen fertilizer level on yield components and seed

productivity of rye

e N T e g Fely e 0w PR iy
ke 10a") (e l0a) (e ™) spike ) 0 © ® @ (kg 10 a"
3 0 369.4 46.0 83.7 29 740.6 272 261.3

3 4443 50.4 82.9 2.6 745.0 28.1 324.0

6 4779 514 79.4 32 730.9 280 286.1

9 5103 534 834 25 732.0 274 336.4

Mean 4505 503" 82.4° 2.8 737.1™ 27.7* 302.0°

5 0 439.1 458 783 25 744.0 275 3122

3 462.7 49.6 82.7 2.1 7413 278 3555

6 4832 50.8 88.1 2.6 7443 28.1 3612

9 538.7 51.8 78.0 3.6 721.6 26.6 2723

Mean 480.9° 495" 81.8° 2.7 737.8" 275" 3253

7 0 4520 43.0 753 43 730.0 260 241.0

3 5133 4.6 81.7 3.1 730.3 275 3252

6 633.9 484 73.7 4.1 7252 263 321.8

9 665.7 4.8 762 39 736.0 272 354.9
Mean 566.2° 452° 76.7° 3.9 730.4% 26.8™ 310.7*

0 4202° 44.9° 79.1™ 3.2 738.2™ 269" 271.5°

Mean 3 4734 482 82.4"™ 2.6° 738.9™ 278" 3349°
of (B)z 6 531.7° 50.2° 80.4™ 3.3 733.5™ 27.5™ 323.0°
9 571.6* 50.0° 79.2% 3.3 729.9" 270" 32020

a, b ¢

(A) and (B) are not significant at the 5% probability.

is significantly different among seeding rate (A) and nitrogen fertilizer level (B) at the 5% probability.
™ is not significant.

“Interactions between
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