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Effect of Seeding Date on Agronomic Traits and Forage Crop Seed

Production of Spring Oat (Avena sativa L.) in Gyeongbuk Area
Joung-Hyun Park, Gwang-Won Choi, Gi-Woung Jung and Ik-Hwan Jo*

Department of Animal Resources, Daegu University, Gyeongsan 38453, Korea

ABSTRACT

The objective of this study was to efficiently produce forage crop seed of spring oat (Avena sativa L., cultivar High Speed) in
Gyeongbuk area. Forage crop oats (130 kg/ha) were sown with a randomized block design. They were sown in triplicates in 2015
and 2016 using basal fertilizer of 70kg N, 74kg P, and 39kg K/ha. Agronomic traits and seed production of oats were
investigated to determine the influence of seeding dates (February 28/29th, March 10th, and March 20th). Heading, flowering, and
maturing dates of these oats sown on February 28/29th and March 10th were almost close to each other with 1-2 days of
difference for all test plots. For oats sown on the last day (28/29) of Feb., plant heights (111.6-122.6 cm) were significantly longer
than those sown in March each year. In addition, panicle number (416.7 per m®) and panicle length (17.3 cm) of oats sown on the
last day of February were also significantly (p <0.05) larger than those of oats sown in March in 2015 and 2016, respectively.
Based on these results, it is recommended to sow these oats on the last day of February to have better agronomic traits in terms
of plant height, stem length, panicle length, and panicle number per m” Grain numbers (56.3 and 63.3) and kernel weights (1.72
and 2.00 g) per spike in plots of oats sown on the last day of February were also significantly (p <0.05) larger than those of
oats in other plots in 2016 and in the average of 2015~2016, respectively. The highest grain yield (6,243 kg/ha) was obtained
when oats were sown on the last day of February. Feed value of harvested oats was good in terms of proximate compositions
including fiber contents and TDN contents. In conclusion, sowing on the last day of February is the most effective way to
increase seed production of spring oats in Gyeongbuk area of Korea.
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Table 2. Climate conditions through the experiment periods in 2015 and 2016
Year Items Classification Feb. Mar. Apr. May Jun.
Max. 8.7 14.7 19.1 27.0 274
Temperature (C) Min. —-3.1 —0.2 6.1 11.7 16.1
2015 Mean 24 7.0 12.3 19.1 21.2
Precipitation (mm) Total (219.8) 12.6 47.5 110.3 41.6 7.8
Sunlight (MJ/m?) Total (1,917.4) 307.5 510.8 418.2 665.6 154
Max. 8.6 14.1 20.1 26.4 279
Temperature (C) Min. —2.5 1.8 7.8 12.0 17.6
2016 Mean 29 7.6 13.7 19.0 224
Precipitation (mm) Total (329.5) 14.0 64.5 159.6 50.5 40.9
Sunlight (MJ/m?) Total (2,339.3) 340.3 401.3 464.1 644.6 489.1
Table 3. Growth state of oat (Avena sativa L.) as influenced by seeding dates
Seeding Emergence Emergence Lodging Heading Flowering Maturing
Year dates dates degree degree date date date
(1~3)* (0~9)**
2. 28 3. 12 3 0 5. 14 5.22 6. 03
2015 3. 10 3. 19 3 0 5. 15 5.23 6. 04
3. 20 4. 4 3 0 5.22 5. 26 6. 11
2. 29 3. 15 3 0 5. 16 5. 20 6. 05
2016 3. 10 3. 21 3 0 5.17 5.22 6. 06
3. 20 3. 30 3 0 5. 18 5. 25 6. 08
* Emergence degree : 3 = Good, 1 = Bad.

** Lodging degree :

0 (none), 1 (=20%), 3: (21-40%), 5: (41-60%), 7: (61-80%), 9: (=81%).
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Table 4. Agronomic traits of oat (Avena sativa L.) as influenced by different seeding dates

Year Seeding time Plant height Stem length Panicle length Stems/m?  Panicles / m? Effective
& (cm) (cm) (cm) (ea) (ea) stems (%)
2. 28 111.6* 95.45° 16.14™ 489.3™ 416.7° 85.7™
2015 3.10 102.2° 86.67° 15.55 426.0 362.7° 85.2
3. 20 90.2¢ 74.15° 16.07 420.0 338.0° 80.8
2. 29 122.6 105.3* 17.3* 549.3™ 526.7" 95.8™
2016 3. 10 120.4° 104.1° 16.3° 521.9 4973 95.3
3. 20 118.4° 101.4° 17.0° 558.9 541.3 96.8
2. 28/29 117.1™ 100.4™ 16.7™ 532.2™ 495.2™ 92.9™
2015~2016* 3. 10 111.3 95.4 15.9 494.5 458.9 92.4
3. 20 104.3 87.8 16.5 519.2 483.2 922

* Average values of the each year data.

5 Different letters in the same column mean significantly different (p<0.05).

" in the same column mean no significant difference.
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Table 5. Grain yields and maturity degrees of oat (Avena sativa L.) as influenced by different seeding dates

. Seeding No. of Fertilizing Kernel Liter 1,000-kernel  Immatured Grain
ear dates grain rate wt. wt. wt. kernel wt. yield
(ca/spike) (%) (g/spike) (2) (2) (kg/ha) (kg/ha)
2. 28 84.2™ 95.0™ 2.86™ 465.0° 34.3™ 43.8™ 6,372™
2015 3. 10 77.4% 95.8 2.55 520.0° 342 46.7 5,275
3. 20 76.5™ 95.6 2.97 493.3° 373 25.8 3,870
2. 29 56.3" 97.8™ 1.72* 530.0™ 34.7" 133™ 5,986"
2016 3. 10 44.1° 96.7 1.36° 558.1 34.6 140 4,114°
3. 20 49.5° 96.8 1.53° 565.0 342 212 3,935
2. 28/29 63.3" 97.1™ 2.00° 486.7™ 34.5™ 73.6™ 6,243%
oo 3. 10 5250 96.4 1.66° 532.7 344 77.7 4,888
3. 20 56.3 96.5 1.89* 517.2 354 87.9 3,892°
* Average values of the each year data.
¢ Different letters in the same column mean significantly different (p<0.05).
" in the same column mean no significant difference.
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Table 6. Feed value (chemical composition, %) of oats as influenced by seeding dates in Gyeongbuk

Items
. CP EE CF CA ADF NDF TDN
Seeding dates
28/29 Feb. 11.3£0.2 4.6+£0.2 14.3+0.3 3.3+0.2 20.3+£0.3 42.9+2.4 72.84+0.2
10 Mar. 11.6£0.2 4.7+0.2 14.4+0.4 3.3+0.3 19.542.0 38.1+2.1 73.5+1.6
20 Mar. 11.1£0.1 4.5+0.2 14.3+0.3 3.3+0.2 20.0+1.1 39.0+1.9 73.1£0.9
Mean 11.3+0.2 4.6+0.2 14.3+0.3 3.3+0.2 20.0£1.2 40.0+£2.9 73.1+1.0
CP : crude protein, EE : ether extract, CF : crude fiber, CA : crude ash, ADF : acid detergent fiber, NDF : neutral detergent fiber,

TDN : total digestible nutrient = 88.9 - (0.79 x ADF %).
Every value shows average + S.D.

(13.6+1.7%) &3} F-AFSE 23 0]} (Biel et al., 2009).
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7k 2016 B al Wt A7t 563 B 63371% frelH o
2T (p<0.05). 1FEFERTE)E, 29 2Y 3F+7)
20161 2 T 3 Har 22 1.72 2 2.00 g/spike 2 F2]
o7 E=UTE(p<0.05). TA FFe] A, 2¢ 4d HFH
oA 3¢ 10, 209 WET HU B FFol9len F g
Hit 7P =2 A A (6,243 kg/ha)S BT (p<0.05).
Zohul g Z:X]‘ﬂoh %414, ADF, NDF % TDN 3&fo] A
lﬂ?% ALEZA7F e Ao R WUt

oo, A5 AFAHNA =1 A
A171% T2 A WHellA 249 ddo]

V. AR A
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