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ABSTRACT

This study estimated the effect of sowing and harvesting dates on dry matter (DM) yield and feed value of forage oats at
Sancheong, Korea. The forage oats (Darkhorse vs. Highspeed) were used in this experiment. The experimental main plots consisted
of the different sowing and harvesting dates at 2 seasons as follows: spring oats of sowing (February 25, March 3 and March 13)
and harvesting (May 27, June 6 and June 16); and fall oats of sowing (August 15, August 25 and September 4) and harvesting
(October 15, October 25 and November 4). On spring oats, Highspeed sown on March 3 and then harvesting on June 6 had the
highest (p<0.05) plant length and DM yield. Crude protein content decreased (p<0.05) in seed of the delayed-harvesting Highspeed.
On fall oats, plant length and DM yield with the delayed-harvesting date increased (p<0.05), while crude protein content of the
delayed-harvesting Highspeed decreased (p<0.05). This study concluded that the spring oat sown in early March and then harvesting
in early June was recommended to increase dry matter and feed value although the fall oat sown in end August and then harvesting

in early November was recommended for fall period.
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Table 1. Chemical properties of soil in experimental field

dof] w52 AAEl] 59 27, 62 62 U 6¥ 16Ul 22t
Bl ks 89 159, 89 249 W 99 5Yof uES
2AAEHe] 102 159, 102 259 2 1€ 4] 742t 783191
ok A3 A Eoke] o]gketA] 5A4L Table 13 2%k

EOM] T pH 4.9, §71% 18 gke, &4 50 mg/kg, 7
E7F4F 303 mg/kg, ZHE 0.63 cmol'/kg, ZHE 3.1 cmol/kg 2!
ulIUlE 0.4 cmol/kglE FESTE A7 AR 9
7] &3} 7352 Table 29} 29kth A8 7|7F 7|28 H
o 5AZE B F Afolg HolA| ggkont, Al7IZE
% 893 9g 9] H A5 L 5dAz7 B Aol vl
&l 247} 84 mmo} 104 mm 2|t FHHS FHAAEE
B H, AR WAL 600 m?, WA= GO R
3RS SRS 200 kg/ha® 3FR O1, AlHEEE had
Z2(N) 60 kg, U4t 50 kg H 2] 40 kg2 WAFS 3L
21&0] 20 emd = AFgkE Wl ha@ A4 60 kgE F7HE AR

stk
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2. TANEHE

FEA 7Ol Al 24 AETds AN 242
FENZE SAPHATEZAPIE(RDA, 2003)° £8F3 0.1,
AT AET 600 meollA 7Red] 6 m*S ©lF 5t 102
FEFo 7 A o A% | kgs AFHTI 65T =82 &
SAZZVN 2ARY o AXAI F FAE S AuE
(Dry matter, DM %)= AAFeISlal, AEES Ax Sl w3t
o AETEFS At AETES AR 2] cutting
mill(Shinmyung Electric, Daegu, Korea)E ©]-&3}o] Fs}r
1 mm screen® S5 AlRE A8 AIERE o] &8tk 26
W2 (crude protein, CP) &3> AOAC(1990) =4 ol =3k
Kjeldahl(B-324, 412, 435 and 719Titrino, BUCHI, Essen,
Germany) 3|5 ©]-83}31 1, neutral detergent fiber(NDF) 2}
acid detergent fiber(ADF) 3F%-> Van soest(1991)5] ¢l <=3}
Ankom®” fiber analyzer(Ankom Technology, Macedon, NY,

USA)E °]8-8to] 2 shalct.

pH (1:5H,0) OM’ (g/kg) Av. P,0s (mg/kg)

Ex. Cat. (cmol'/kg)

Av. SiO, (mg/kg)

K Ca Mg

4.9 18 50

303 0.63 3.1 0.4

'OM = organic matter; Ex. Cat = expressing cation.
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Table 2. Means of temperature and precipitation during the experimental period in Sancheong, South Korea

Year Month Mean temp. (C) Precipitation (mm)
2015 24 40.0
2016 February 2.5 46.8
2015~2016 2.5 434
2012~2016 2.1 332
2015 7.0 59.3
2016 7.7 75.0
March
2015~2016 7.4 67.2
2012~2016 7.5 77.8
2015 13.0 165.6
2016 . 14.2 233.7
April
2015~2016 13.6 199.7
2012~2016 13.0 160.7
2015 18.7 96.1
2016 19.1 161.2
May
2015~2016 18.9 128.7
2012~2016 17.6 107.8
2015 21.1 95.7
2016 22.0 73.1
2015~2016 fune 21.6 84.4
2012~2016 21.3 71.0
2015 243 191.5
2016 August 26.4 112.3
2015~2016 254 151.9
2012~2016 25.0 235.9
2015 19.4 91.6
2016 September 20.8 347.0
2015~2016 20.1 219.3
2012~2016 20.8 323.7
2015 14.4 61.0
2016 15.5 190.9
October
2015~2016 15.0 126.0
2012~2016 15.6 104.9
2015 12.4 108.0
2016 November 8.2 17.5
2015~2016 10.3 62.8
2012~2016 9.3 74.7
3. SAXE m. 23 2 JO&

EARALE GLM SAS program(SAS, 2002)2 ©]-&ako] AA]

ST 4] Rdlofi= F5(Cultivar effect), I5A17](Sowing 1. EOAE

date effect), =2HA|7](Harvesting date effect) & 2} Q219 5 a 1) 2 AE4E

ZH(Interaction effect)E XEFato] LA T AT IF 23} )] B 9EA7] 9 SF8A)7F 230 AR
Fo9 AT Tukey testS 01838k EATATHp<0.05). ko] u]x|i= ASFS 2AFSF A= Table 33} 2QhTh 2A-S
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Table 3. Effects of sowing and harvesting date on plant length and dry matter yield of spring oat

Cultivar Sowing date Harvesting date Plant length (cm) Dry matter yield (kg/10a)
May. 27 122 1124.8
Feb. 23 Jun. 6 128 1328.8
Jun. 16 123%® 1318.6™
May. 27 123 1014.5°
Darkhorse Mar. 3 Jun. 6 128 1331.4®
Jun. 16 124 1427.3%
May. 27 120® 1014.9°
Mar. 13 Jun. 6 120® 1106.8°
Jun. 16 116® 1238.6™
May. 27 127 1195.2%®
Feb. 23 Jun. 6 124 1343.3%
Jun. 16 122 1264.2®
May. 27 124 1377.6™
Highspeed Mar. 3 Jun. 6 1317 1495.1°
Jun. 16 104° 1173.7%
May. 27 118* 1338.3®
Mar. 13 Jun. 6 121 1260.5®
Jun. 16 106™ 1358.6™
SEM 12.18 175.64
CUL 0.190 0.044
SOW 0.011 0.397
HARVEST 0.290 0.021
Contrast’ CUL*SOW 0.650 0.138
CUL*HARVEST 0.121 0.002
SOW*HARVEST 0.526 0.589
CUL*SOW*HARVEST 0.441 0.141

*Means in the same row with different superscripts differ significantly (P < 0.05).

'CUL = cultivar; SOW = sowing date; HARVEST =

harvesting date; CUL*SOW =

cultivar*sowing date; CUL*HARVEST =

cultivar*harvesting date; SOW*HARVEST = sowing date*harvesting date; CUL*SOW*HARVEST = cultivar*sowing date*harvesting date.
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Table 4. Effects of sowing and harvesting date on chemical compositions of spring oat (%, DM)

Cultivar Sowing date Harvesting date DM CpP NDF ADF
May. 27 274 9.79% 58.8%° 345

Feb. 23 Jun. 6 48.7%4 9.38™ 56.8™ 33.7

Jun. 16 63.1° 7.78%° 58.5%° 33.4

May. 27 27.1° 7.44°% 59.4% 34.8

Darkhorse Mar. 3 Jun. 6 46,80 7.64%° 56.1%4 33.0
Jun. 16 59.6" 7.50%¢ 57.0% 322

May. 27 26.0° 8.33%¢ 59.5% 35.8

Mar. 13 Jun. 6 52.4%¢ 8.26™ 55.7°¢ 325

Jun. 16 52.8%¢ 6.33° 62.2° 36.3

May. 27 27.7°F 9.09% 57.3% 343

Feb. 23 Jun. 6 39, gbedef 8.60™° 51.5¢ 31.4

Jun. 16 56.4" 7.38%° 56.9™ 33.6

May. 27 29.7%f 8.60™° 58.7%° 35.6

Highspeed Mar. 3 Jun. 6 36.3°%F 7.81%° 55.4%d 335
Jun. 16 56.8" 7.12% 55.8"d 32.0

May. 27 24.4° 9.38%® 57.3%¢ 36.4

Mar. 13 Jun. 6 33.9°0f 8.42%¢ 55.0%¢ 32.0

Jun. 16 51.2%¢ 6.70" 53.9% 31.1

SEM 9.609 1.186 2.186 2271

CUL 0.864 0.965 0.001 0.157

SOW 0.641 0.018 0.287 0.395

HARVEST 0.001 0.001 0.001 0.001

Contrast’ CUL*SOW 0.554 0.078 0.034 0.219
CUL*HARVEST 0.338 0.374 0.099 0.177

SOW*HARVEST 0.471 0.193 0.212 0.213

CUL*SOW*HARVEST 0.912 0.806 0.003 0.126

*"Means in the same row with different superscripts differ significantly (P < 0.05).
DM = dry matter; CP = crude protein; NDF = neutral detergent fiber; ADF = acid detergent fiber.

'‘CUL = cultivar; SOW = sowing date; HARVEST =

harvesting date; CUL*SOW =

cultivar*sowing date; CUL*HARVEST =

cultivar*harvesting date; SOW*HARVEST = sowing date*harvesting date; CUL*SOW*HARVEST = cultivar*sowing date*harvesting date.
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A 717} =] A2 il shefo] A A o7 7has)
warshgit] 2 A3 Auiel fAksran) oleld A9l
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Table 5. Effects of sowing and harvesting date on plant

7 ¥ 69 1690] SIS U 71 ERE W, spol
SE% 29 23906 Tgate] 62 6o SRR 4

SHSITH(p<0.05). Delogu et al.(2002)7} Song et al.(2009)°] 2]
st F39 Al 770 ATt 7MY =t 72
7HAA RAap sk, 1 9l ® F5 & FANES 5
7kel T4 o] M- F%o] NDFS} ADF 32 W F7] v
oW, FEAI7} =ojdF HAasitial Busigity e
L 2 AloA = stol ] ol 3¢ 3°]°ﬂ 5k Al
o} 39 130 sk ATl A NE ZHAEkGT

7
F3h Aele] 5, HEA7] D AN 2 8
)0

&
of wA= WS ZAFSE A= Table 594 2t 242 &

length and dry matter yield of fall oat

Cultivar Sowing date Harvesting date Plant length (cm) Dry matter yield (kg/10a)
Oct. 15 1007 507.1¢
Aug. 15 Oct. 25 108 581.9¢
Nov. 4 111° 895.4°
Oct. 15 100 502.1%
Darkhorse Aug. 25 Oct. 25 112 701.9%
Nov. 4 116 892.7
Oct. 15 75° 375.0¢
Sept. 4 Oct. 25 95 517.2
Nov. 4 108° 684.4"
Oct. 15 96 455.8¢
Aug. 15 Oct. 25 107 497.1¢
Nov. 4 109* 803.1*
Oct. 15 987t 556.6°
Highspeed Aug. 25 Oct. 25 114° 646.4
Nov. 4 122¢ 752.7°
Oct. 15 76" 451.3¢
Sept. 4 Oct. 25 97e 544.1¢
Nov. 4 105** 729.7°
SEM 15.41 139.97
CUL 0.983 0.400
SOW 0.001 0.039
HARVEST 0.065 0.001
Contrast” CUL*SOW 0.852 0.389
CUL*HARVEST 0.940 0.677
SOW*HARVEST 0.343 0.432
CUL*SOW*HARVEST 0.977 0.923
*IMeans in the same row with different superscripts differ significantly (P < 0.05).
‘CUL = cultivar,; SOW = sowing date; HARVEST = harvesting date; CUL*SOW = cultivar*sowing date; CUL*HARVEST =

cultivar*harvesting date; SOW*HARVEST = sowing date*harvesting date; CUL*SOW*HARVEST = cultivar¥sowing date*harvesting date.
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S} Aol Qe WA Skouk, FEAYIE 89 05 TEAIYI} 98 426l 71 A LRk, o) 48k0717)
Q159 9 99 429 07 HTHp=0.001, 110 vs. 105 =AZGTF AESHo| F713Hhal B 13k Song et al.(2009)2]
vs. 93 cm). $HH TS A9} Slo| AV T 52 89 15Y I Ao} €A ]-9}13]-. $HA, Contreras-Govea and Albrecht(2005)
ato] 1148 49 2, 8¢ 259 358te] 109 259 B= 119 = AP E Foll IFhs ARG o5 dFate] 7ol 5
490 oh, D55 0% 4 SEele] 119 49 PR ANE W ZNR FHE FF ol §OIA Aol gickn
HH zAo] 71 & HbH, A5 A0} SfolAYE F EFFS KIS, Ju et al.(2011) THAEAS) Slo| AT EE TS
9 49 SEsel 109 152 SRk Zlo] g Wit sHEuch o) 9E A A% 53] Frhn nusklid), ¥
(p<0.05). VT FF 1ol Z)7F Ao (p=0.05), 3E  A|Felle A= o] T3} Futel] nlsl A Vet o=
A71E 88 259, 89 159 B 99 4909 o Ha el 8 Foll BFshe T2l A AHTIR] gl 1
(»=0.039, 675 vs. 623 vs. 550 kg), A= 11€ 42, 102 23 A7 Al7le] dof gAgx o= e edA st
259 4 109 159 =07 ETHp=0.001, 793 vs. 581 vs. Z7)o EEEHA| £a17] wlE<l R o7 A& ¥ tHHan et
475 kg). 3HA TFE T AE 89 159 T 89 25U o) wEale]  al, 2012).
14 4de] Feaiols o A=l 7}72} =< b, v
A?} so] 9= 09 49 ES] 109 159 F35H= o] 2) AIRIIA|
7H3 StHp<0.05, 895 & 893 kg vs. 375 & 451 kg). 2 T3 F2e 55, FFA] W FEATIF Gda el
H A= FFE FARE A3 Table 63 24T &, 20
Table 6. Effects of sowing and harvesting date on chemical compositions of fall oat (%, DM)
Cultivar Sowing date Harvesting date DM CP NDF ADF
Oct. 15 19.5% 10.5% 64.9 37.8
Aug. 15 Oct. 25 21.5%F 11.6° 56.9% 339
Nov. 4 34.5° 9.68™ 61.0® 37.2
Oct. 15 17.7% 11.6° 62.8% 335
Darkhorse Aug. 25 Oct. 25 19.5% 12.0° 59.3%® 35.1
Nov. 4 29.4% 8.16° 63.8° 39.4
Oct. 15 14.7° 17.2¢ 52.6° 30.2
Sept. 4 Oct. 25 15.1° 15.1® 54.6" 37.7
Nov. 4 23.6"¢ 10.2" 62.5% 38.1
Oct. 15 19.74 1.7 61.1° 37.1
Aug. 15 Oct. 25 23.0° 9.77" 59.7% 349
Nov. 4 31.3° 8.28° 60.9° 359
Oct. 15 18.9%f 12.1° 62.6™ 383
Highspeed Aug. 25 Oct. 25 21.5%F 10.5% 61.8° 36.0
Nov. 4 28.8%* 8.81° 61.5® 37.9
Oct. 15 15.5¢ 15.0® 53.5% 31.5
Sept. 4 Oct. 25 18.8%f 11.8° 59.1% 35.0
Nov. 4 246" 11.7° 59.9% 34.8
SEM 3.650 3.907 5.695 4.484
CUL 0.141 0.350 0.860 0.857
SOW 0.001 0.001 0.007 0.134
HARVEST 0.001 0.013 0.027 0.099
Contrast’ CUL*SOW 0.729 0.808 0.881 0.368
CUL*HARVEST 0.398 0.372 0.141 0.199
SOW*HARVEST 0.761 0.706 0.021 0.019
CUL*SOW*HARVEST 0.983 0.725 0.834 0.738
“Means in the same row with different superscripts differ significantly (P < 0.05).
DM = dry matter; CP = crude protein; NDF = neutral detergent fiber; ADF = acid detergent fiber.
'CUL = cultivar; SOW = sowing date; HARVEST = harvesting date; CUL*SOW = cultivar*sowing date; CUL*HARVEST =

cultivar*harvesting date; SOW*HARVEST = sowing date*harvesting date; CUL*SOW*HARVEST = cultivar*sowing date*harvesting date.
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A, NDF 2 ADF -2 &5 119 Zol& I thp>0.05).
A=ES FSA7I7F =582 159 >89 259 >9€ 4
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