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Summary

This study was conducted to determine the effects of seeding rate and
frequency of split nitrogen applications on agronomic characteristics, forage
and grain yields, and feed value of three oat cultivars in Jeju Island.

I. Effects of seeding rate on agronomic characteristics, forage yield
and chemical composition of oat cultivars

Three oat cultivars 'Early 80, 'Olgwiri’ and 'Malgwiri’ were grown at five
seeding rates (90, 110, 130, 150 and 170 kg/ha) from November 1998 to June
1999. The results are summarized as follows;

1. Days from sowing to heading and maturity increased from 163 to 166

and 208 to 210 days, as seeding rate increased from 90 to 170 kg/ha.

2. Plant height increased from 103.8 to 114.5 cm as seeding rate increased
from 90 to 150 kg/ha, but decreased to 113.3 cm at a seeding rate of
170 kg/ha.

3. Leaf length of Early 80 increased respectively, as seeding rate increased
from 90 kg/ha to 150 kg/ha.

4. Number of spikelets and grains per panicle decreased from 185 to 15.7,
and from 56.5 to 49.5, respectively, as seeding rate increased.

5. As seeding rate increased from 90 to 150 kg/ha, fresh forage, dry matter,
crude protein and total digestible nutrients (TDN) yields increased from
27.3 to 42.19, 4.66 to 7.96, 0.55 to 1.11 and 2.30 to 4.28 MT/ha, respectively,
but decreased with further increased seeding rate.

6. Grain yield increased from 4.40 to 6.15 MT/ha as seeding rate increased
from 90 to 130 kg/ha, and then decreased from 5.54 to 4.44 MT/ha at 150
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and 170 kg/ha seeding rates.

7. The highest seeding rate showed the lowest test weight and 1,000 grain
weight.

8. As seeding rate increased, crude protein and ether extract contents
increased, but crude ash and crude fiber contents decreased.

9. The results obtained from this study suggested that seeding rate of
150 kg/ha is recommended for fresh forage production, and 130 kg/ha

was beneficial for grain production in Jeju Island.

0. Effects of frequency of split nitrogen applications on agronomic
characteristics, forage yield and chemical composition of oat
cultivars

This study was conducted to. determine the optimum frequency of split

nitrogen application of oat cultivars ('Early 80, 'Olgwiri’ and 'Malgwiri’),

from November 1997 to June 1998 in Jeju Island.

Nitrogen fertilizer was applied at 240 kg/ha, and frequencies of the split

applications were from once to five times at intervals of 30 days.

1. Days to heading increased from 161 to 164 days, as nitrogen was split
applied from one to five times.

2. Plant height increased from 984 to 117.9 cm as the frequency of split
nitrogen application increased, but there was not significant between four
and five time N applications.

3. This pattern held for leaf length, leaf width and culm length, but number
of grains and spikelets per panicle was the greatest in three time
applications with 53.5 and 20.7 respectively.

4. Fresh forage, dry matter and crude protein yields were higher with 47.04,



7.81 and 1.11 MT/ha, respectively, as nitrogen was split-applied four
times, and in the case of crude protein yield Early 80 was not significant
between four and five time N applications, but it was the highest at five
times in 'Malgwiri’ and four times in 'Olgwiri’.

5. Grain vyield, test weight and 1,000 grain weight were higher than the
other treatments with 5.69 MT/ha, 4089 and 37.1 g, respectively, as
nitrogen was applied three times.

6. In four times nitrogen application, total digestible nutrients yield and
nitrogen uptake were higher with 4.33 MT/ha and 176.7 kg/ha.

7. Crude protein and ether extract contents increased from 11.6 to 14.6%
and from 2.4 to 3.9%96, respectively, but crude ash content decreased from
8.7 to 6.2% as the frequency of split nitrogen application increased.

8. These results indicate that the optimum frequency of split nitrogen
applications 1s four times for forage production, and is three times for

grain production of oats in Jeju Island.
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Table 1. Chemical properties of top soil (0~10cm) before the experiment

Organic Available Exchangeable cation (cmol'/kg)
pH PO EC
(1:55) ~ matter 25 (dS/m)
(g/kg) (mg/kg) Ca Mg K Na
5.9 40.0 156.3 5.31 2.95 1.13 0.06 0.29

Table 2. Meteorological factors during the growing season and 10-years
(1987-1996) average

Temperature (C) Precipitation ~ Hours of
(mm) sunshine

Average Maximum  Minimum

T N T N T N T N T N
Nov. 115 122 120 159 111 83 216 687 1689 1935
Dec. 69 76 73 110 65 43 120 330 1366 1519
Jan. 48 57 115 90 -10 23 906 557 1787 1487
Feb. 49 61 129 90 -07 27 712 565 1674 1621
Mar. 90 85 178 124 15 44 2720 1004 100.7 2437
Apr. 124 132 219 179 35 81 628 804 1895 2949
May 167 177 243 225 68 128 534 1079 2509 301.3
June 202 215 275 259 139 177 1510 1925 1558 2854

b

. the testing period, ’ : the normal vear (1987-1996).
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Table 3. Chemical properties of top soil (0~10cm) before the experiment

Organic  Available

pH Exchangeable cation (cmol'/kg) EC
iy mater P05 (dS/m)
(g/kg) (mg/kg) Ca Mg K Na
6.0 39.5 151.1 5.18 2.87 1.10 0.06 0.29
Table 4. Description of split N application to oats
No. of N N rate per application Timing of N application
applications (kg/ha) (days after sowing)
1 240 0 (at sowing)
2 120 0+ 30
3 30 0+ 30 + 60
4 60 0+ 30 + 60 + 90
5 48 0+ 30+ 60 + 90 +120
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Table 5. Meteorological factors during the growing season and 10-years
(1987-1996) average

Temperature (C) Precipitation Hours of

Average Maximum Minimum (mm) sunshine

T NN T N T N T N T N
Nov. 124 122 128 159 120 83 1620 687 903 1935
Dec. 74 76 77 10 71 43 331 330 623 1519
Jan. 50 57 52 90 46 23 1920 557 492 1487
Feb. 70 61 73 90 67 27 348 565 1101 1621
Mar. 77 85 81 124 73 44 1272 1004 1646 243.7
Apr. 143 132 148 179139+ 81 1546 = 804 1344 2949
May 171 177 175 225 166 128 1672 1079 180.1 301.3
June 200 215 204 259 196 177 3452 1925 1225 2854

b

. the testing period,

>
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Table 6. Analysis of variance for the agronomic characteristics of three oat

cultivars grown at five seeding rates

Source of it Days to Days to Plant Leaf Culm No. of panicles

variation heading maturity height length length per hill
Seeding rate (S) 4 skskok NS kokok ok skkok sk
Cultivar (C) 2 ok ok ok ok skoksk ok $okok *ok
SxC 8 NS NS Kook swokok NS NS
No. of No. of Fresh Dry Crude )
Source of ) ) ~ TDN Grain
o df  spikelets grains  forage matter protein | .
variation ) ] ] ) ] yvield yield
per panicle per panicle yield yield yield
Seeding rate (S) 4 ok * sekok sokok sokok ok k sk k
Cultivar (C) 2 ok $okok ok *kokok %k *okok *kokok
SxC 8 NS NS * NS NS NS NS
Source of it 1,000 grain Test Crude Ether Crude Crude DN
variation weight  weight protein extract ash fiber
Seeding rate (S) 4 ok kK kK kK sk wkx kxk NS
Cultivar (C) 2 ok Hok ok *ok ok Hok ok *k ok ok ok ok *
SxC 8 Kk NS NS NS NS NS NS NS
YT ™t Significant at 5, 1 and 0.1% probability levels, respectively; NS Not significant.
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) BEFEA
1) 74, AS5ds 2 2%
3E 7oA B ukel 2ol ha¥ FEHS 90kgol A 170kg o= S7HA1A 75
ErFdye FTH T 163~166Y, AHFAF= 208~210¢ 2 FF o] T7HEF
E ST E 493 (p<0.05) ST E i oA Aot

Table 7. Days to heading and maturity, and plant height of three oat

cultivars grown at five seeding rates

Seeding
rate
(kg/ha) Early 80 Malgwiri Olgwiri Mean

Days to heading Days to maturity Plant height (cm)

Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean

90 161 163 164 163 210 208 207 208 1005 923 1185 103.8
110 163 164 164 164 210 208 208 209 1154 993 121.0 1119
130 163 164 164 164 211 208 209 209 1168 1004 1219 113.0
150 163 166 165 165 211 209 208 209 1185 1023 1226 1145
170 165 166 166 166 212 1209 208 210 1172 1006 1221 113.3
Mean 163 165 165 164 211 208 208 209 1137 990 1178 111.3
LSD 106 (2)05 (3NS (ANS (NS (209 (NS ANS (115 (208 (319 ()21
Coefficients of regression equations relating seeding rate
Intercept 157.80"" 159.84™ NS 16273™ 20831™" 21006™ NS 2640™ NS 38.52 NS 4494
Linear 0.04° 004" NS -001 001 -004" NS 0017 NS 0.87 NS 095
Quadratic - - NS  0.001 0001 0001 NS - NS  -0.003" NS -0.001
r’ or R* 089 092 - 09 100 1.00 - 080 - 0.96 - 09

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the

same seeding rate. (4) Between seeding rate means for the same or different cultivar means.

, : Significant at 5, 1 and 0.1% probability levels, respectively.

)

-
1

= *~ 0]

Early 80°] 163942 7} whsty, w8, 789 54
27 2 &7 g7t 208U 2 Wk o Early
o =742 9kg/hastE ol A FFE 1 103.8
A2 o2 AAA(P<0.05) 150kg/ha3+&

HHl-
=

i)
32
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Tol A 1145m= Ao H o, 1 o]l 170kg/havt& ol A= 113.3cm= #of
A= Aol FFEN 22 Y7 1178mE 2, TAHE Oz F
S Holrh 24 oA had FFHFS 9NA 110kge=2 F7HAZA 7
Early 802 1005914 1154cm=, ZHA2 &= 923914 99.3cm=, <72 = 11859

A 121.0cm=z 239 F712Eo] A gt HEHy ZF70 A5 Ao fo Aol

AN
(2) 9%, 9% %
FE, GF R B vheE Bl e 24 wske v el vh(E 8).

Table 8. Leaf length, leaf width and culm length of three oat cultivars grown

at five seeding rates

Seeding Leaf length (cm) Leaf width (mm) Culm length (cm)
rate
(kg/ ha) Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean

90 283 271 247 267 162 165 152 159 911 761 959 877
110 298 281 250 276 168 175 1568 167 984 798 1014 932
130 300 288 255 281 172 185 159 172 1003 803 1019 94.2
150 318 297 260 292 175 187 161 174 1011 814 1034 953
170 302 289 263 285 172 183 160 172 100.7 804 1020 944
Mean 300 285 255 280 170 179 158 169 983 796 1009 93.0
LSD @07 (204 (1.0 D11 (104 (204 (308 @08 (116 (212 (B3NS (4NS
Coefficients of regression equations relating seeding rate
Intercept NS NS NS NS 9.76" 443 1082 812" 3665 47677 NS 4637
Linear NS NS NS NS 010" 019" 007 0127 088 046" NS 067
Quadratic NS NS NS NS -0.001" -0.001" -0.001 -0001" -0.003" -0.002 NS -0002'
or R - - - - 098 098 096 100 097 096 - 097

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the

same seeding rate. (4) Between seeding rate means for the same or different cultivar means.

, ¢ Significant at 5 and 1% probability levels, respectively.

%, 90kg/had}tF oA FFHT 4%, 942 2 FL 247 26.7cm, 15.9mm,
7. 7emA o} vpFaFo] Frkg ol wpel ZdoJ A A 150kg/hadtF oA |4, A%
P 247y 29.2cm, 17.4mm, 95.3cm= A3l W AR TE 1 o]l 170kg/ha3}&

NE

_16_



Tol A AL 285em, BEFL 17.2mn, HFES Az FolA = AIFS BT
E g zlolo] wE EZ7F A GFES Early 80°] 30em®E ZAon Ty
285em®= F7rolda, S elE 255mE &L Aol 4EZe ¢ 7}t 17.9m
2 WA, A7 158m=E FokTh o) ¢F 2 WstE 9E 7 Aol E FE
SFATHP<0.05). 7Hg-2> &72l7F 1009m= 23, FH el = 79.6cm= Z kot gk
H gE o] 20kg/hat F7Hel @t Early 809 49+ 47%e] #i 1.8cm7t
2l Zol7k ey &g E 0.3~05cmz L 2ol 7t Ao wFHEy FF
ke FE Aol feolAde] ATk
(3) FETT, TLET R TIH

Table 9. No. of panicles per hill, no. of spikelets and no. of grains per

panicle of three oat cultivars grown at five seeding rates

. No. of panicles No. of spikelets No. of grains
Seeding . . .
rate per hill per panicle per panicle
(kg/ha)

Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean

90 4.1 43 45 43 169 185 200 185 534 576 585 56.5
110 4.7 48 50 48 160 175 192 176 51.2 545 560 539
130 4.8 49 51 49 153 172 189 171 50.2 544 546 53.1
150 4.1 42 48 44 151 171 176 166 50.8 538 540 529
170 3.3 35 37 35 148 159 165 157 454 498 532 495
Mean 4.2 43 46 44 156 172 184 171 50.2 540 553 53.2
LSD (104 (202 @GNS (HNS (109 (208 @ANS (ANS  (1)30 (213 (NS (4NS
Coefficients of regression equations relating seeding rate
Intercept -4.72 -343 -456" -410" 23.82" 20.88™" 19.43" 21.39” 60.86™" 64.62™" 72.53" 62.93™"
Linear 0.16° 014" 016" 015" -0.10" -0.03" 0.03 -0.03 -0.08" -0.08" -0.26" -0.08"
Quadratic -0.001" -0.001" -0001" -0001"  0.001" - -0.001 - - - 0.001 -

r“ or R* 098 097 099 1.00 0.99 090 099 0.99 0.78 08 099 089

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the

same seeding rate. (4) Between seeding rate means for the same or different cultivar means.

Rk kEx

,  Significant at 5, 1 and 0.1% probability levels, respectively.
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of wWE AxFHFS AxFFe] Wstet Atk F, 150kg/hadHE ol A
796MT/ha o2 S¥ AL, 21 o] Fd} 1 o]ste] dF ol A= 5 o] 90ke/
hadtEol A 4.66MT/ha, 170kg/havt5 ol A 7.33MT/ha2 oA} 7k #%
o] AxFHS LAY 692MT/ha® 7Hd B, 1 &2 & Early 800]
6.60MT/ha, 278 = 6.42MT/hase 9] 2 ok},

Table 10. Fresh forage, dry matter, crude protein and total digestible nutrients

(TDN) vields of three oat cultivars grown at five seeding rates

Seeding Fresh forage yield Dry matter yield Crude protein yield TDN vyield
rate (MT/ha) (MT/ha) (MT/ha) (MT/ha)
(kg/ha)

E’ M’ 07 Meaen E. M. O. Mean E. M. O. Mean E. M. O. Mean

90 2733 2627 29.00 2753 465 457 477 466 056 054 055 055 232 226 233 2.30
110  33.83 32.63 34.83 33.77 573 566 6.20 586 0.74 0.67 0.73 071 294 270 3.07 2.90
130 3877 36.70 39.53 3833 7.37 7.16 7.70 741  1.00 098 097 098 392 3.74 393 3.86
150 4217 4097 43.43 4219 787 7.6 827 796 115 1.07 110 1.11 434 411 439 4.28
170 40.37 37.80 41.47 39.88  7.37 697 767 733 - 1.09 096 1.06 1.04 413 3.69 416 3.99
Mean 3649 34.87 3765 36.34 6.60 642 692 664 091 084 0.88 088 352 3.30 358 347
LSD (1040 (2024 (3054 (4060 (1016 2011 @3NS (HNS (D003 @002 NS (NS (1012 007 @3NS (4NS
Coefficients of regression equations relating seeding rate
Intercept -38.03 -39.76 -3124 -36.36 -1060 NS 120 -11.59 -1.74 NS -1.60 -1.74 -6.12 NS -6.39 -6.30
Linear 101" 1.03 093" 099" 024 NS 027 025 003 Ns 0.03 0.03 013 Ns 013 013

Quadratic -0003" -0.003 -0008 -0.003 -0001 NS - -0.001 -0001 NS -0001 -0.001 -0001 NS -0001 -0.001
or R 099 097 098 098 096 NS 098 097 097 NS 098 0.96 096 NS 098 096

Opt. rate® 158 156 160 157 169 - 159 158 1656 - 162 165 162 - 160 159

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the same seeding rate.

(4) Between seeding rate means for the same or different cultivar means. b Early 80, > Malgwiri, 7 Olgwiri

® : The optimum seeding rates for the greatest fresh forage, dry matter, crude protein and TDN yield calculated from

the quadratic equation. " : Significant at 5% probability level.

F& G F 3 TDN = 7F2 90kg/ha 3k ol A Z+2F 0.559F 2.30MT/ha %
9 o] wEFye] BoldsE FHuol I50kg/haTtETM wwA Fe
1.11MT/ha, TDN -2 4.28MT/haZ 57} 1o, 1 o] /<l 170kg/ha 35+
oA A v TDN F2e 27 1049 399MT/hae B #olQln). o
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Table 11. Grain yield, 1,000 grain weight and test weight of three oat

cultivars grown at five seeding rates

Seeding
rate

Grain yield (MT/ha)

1,000 grain weight (g)

Test weight (g/¢)

(kg/ha) Ealy & Malgwiri Olgwii Mean

Early &) Malgwiri Olgwiri Mean

Early & Malgwiri Olgwiri Mean

90
110
130
150
170

Mean
LSD

Intercept -11.61" -10.40" -1066" -1092°

Linear

Quadratic -0.001" -0.001" -0.001" -0.001"

2 2
r" or R

Opt. rate”

4.60
5.63
6.42
5.81
4.60
541

0.28"

0.97
130

4.27
5.18
5.93
5.30
4.23
4.98

0.25"

0.96
131

4.33
5.35
6.10
5.50
4.50
5.16

0.25"

0.97
132

4.40
5.39
6.15
5.54
4.44
5.18

(1)0.09 (2)0.04 (NS (NS

0.26"

0.97
130

45.7
44.4
42.9
40.5
39.9
42.6

(1061 (2)0.59 (3)1.33 U124

54.19" 42.89™

-0.10
0.001

0.98

33.8
32.6
31.8
31.5
31.2
32.2

-0.14
0.001"

1.00

34.6
34.4
33.8
339
32.3
33.8

-0.03"

0.80

38.0
37.1
36.1
35.3
34.5
36.2

37.12" 307

-0.06"

0.001
1.00

4272
427.0
415.5
415.3
405.4
418.1

434.3
434.2
419.2
418.9
411.7
423.7

366.9 409.5
364.8 408.7
350.9 395.2
346.6 393.6
341.6 386.2
354.1 398.6

(1412 (2)2.97 (3NS (4NS

Coefficients of regression equations relating seeding rate

-0.28"

0.91

-0.30°

0.89

-0.347

-0.31"

094 093

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the

same seeding rate. (4) Between seeding rate means for the same or different cultivar means.

® . The optimum seeding rate for the greatest grain yield calculated from the quadratic equation.
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Table 12. Crude protein, ether extract and crude ash contents of forage for

three oat cultivars grown at five seeding rates

Seeding Crude protein (%) Ether extract (%) Crude ash (%)
rate
(kg/ha) Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean

90 121 119 115 118 2.1 2.1 20 21 8.1 8.3 85 83
110 129 125 11.8 124 25 24 21 23 7.8 8.0 81 80
130 136 139 126 133 3.0 2.8 26 238 6.9 7.1 72 71
150 146 142 133 140 3.2 3.1 3.0 31 6.5 6.6 69 6.7
170 147 144 138 143 3.3 3.2 31 32 6.0 6.2 65 6.2
Mean 136 134 126 132 2.8 2.1 26- 127 7.1 7.3 74 73
LSD  (1)041 (2)0.19 (3NS (NS  (1)0.17 (2)0.05 (3)NS (ANS = (1)0.47 (2)0.14 (3INS (4)NS

Coefficients of regression equations relating seeding rate
Intercept 6.18 359 943" 657 -178 -060 026 -040 10.92" 11.46° 1255 11.12°
Linear 0.08 0.12 0.02 0.07 006 004 002 003 -0.03 -0.04 -0.05 -0.03
Quadratic -0.001 -0.001 0.001 0001 -0.001 -0.001 -0.001 0001 0.001 0.001 0.001 0.001
R 098 096 099 099 099 099 09 097 098 098 099 0.98

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the
same seeding rate. (4) Between seeding rate means for the same or different cultivar means.

* 1 Significant at 5% probability level.
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Table 13. Crude fiber, nitrogen free extract (NFE) and total digestible nutrients

FALE L s GREY

(TDN) contents of forage for three oat cultivars grown at five

seeding rates

Seeding Crude fiber (%) NFE (%) TDN (%)
rate
(kg/ ha) Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean

90 343 347 351 347 385 378 376 380 500 494 488 494
110 333 337 348 339 380 380 379 380 512 506 495 505
130 322 328 331 327 385 383 381 383 532 532 511 525
150 312 320 327 3820 ' 393 386 385 388 552 543 531 H42
170 305 313 322 313 401 395 392 396 560 551 542 551
Mean 323 329 336 329 389 385 382 385 531 525 513 523
LSD (1063 (2)0.36 (NS (4NS (1)0.73 (2)0.28 (NS (NS  (1)NS (2)0.44 (NS (4)NS

Coefficients of regression equations relating seeding rate

Intercept 40.62™" 40.44™" 3872"" 4059™ 44.29" 39.87" 3867 41127  40.42° 36.09° 45.90" 40.51"
Linear -0.08" -0.08" -0.04" -0.08 -0.11 -0.05 -0.03 -006" 0.12 018 001 011
Quadratic  0.001  0.001 - 0.001 0.001  0.001 0.001 0001 -0.001 -0.001 0.001 -0.001

r“ or R 1.00 1.00 093 099 0.96 098 099 1.00 0.98 098 099 099

(1) Between seeding rate means. (2) Between cultivar means. (3) Between cultivar means for the same

seeding rate. (4) Between seeding rate means for the same or different cultivar means.

% kE kEx

, © Significant at 5, 1 and 0.1% probability levels, respectively.
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Table 14. Correlation coefficient between some agronomic characteristics of 'Early 80’ grown at five seeding

rates
.. Plant Fresh Dry Cmd? TDN Grain  Crude Ether Crude Crude

Characteristic height forage  matter  protein ield ield rotein  extract fiber ash NFE

& vield  vield  vield Y v P

F'resh forage 0.920"

yield

Dry matter 0877 0989

yield

Crude protein 59 (990" 0.991"

yield

TDN yield 0.862 0.990"  0.996™" 0.999""

Grain yield 0.559 0.433 0.474 0.361 0.393

Crude protein 0.822 0.959"  0.937" 0.974™  0.963™ 0.161

Ether extract 0.862 0978 0972 098" 098" 0.283 0.981"

Crude fiber -0.798 -0.935° -0915° -0.955" -0.945" -0.099 -0.991" -0.981""

Crude ash -0.739 -0.909° -0.906" -0.944" -0.938 -0.073 -0.973" -0.974" 0.991™

NFE 0.351 0.610 0.600 0.689 0.667 -0.414 0.802 0.736 -0.839 -0.866

TDN 0.766 0.930" 0.916" 0.958" 0.948" 0.084 0.993™" 0976 -0991" -0.991"" 0.858

, . Significant at 5, 1 and 0.1% probability levels, respectively.
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Table 15. Correlation coefficient between some agronomic characteristics of "Malgwiri’ grown at five seeding

rates
Fresh Dry Crude .
Characteristic f liar;;c forage  matter protein TDII(\; G.rallc? Crud.e Ether i?de Cru}clle NFE
eight vield vield yield yie yie protein  extract 1ber as
F'resh forage 0.959°
yield
Dry matter 0924 0.985™
yield
Crude protein g1+ 968" 0,994
yield
TDN yield 0.881" 09717  0.994™" 1.000"
Grain yield 0.532 0.435 0.502 0.448 0.442

Crude protein 0.851  0.939° 0951 0.969™ 0966 0.268
Ether extract 0.855  0.941° 0925°  0939° 0939° 0.158 098"

Crude fiber -0.835  -0.906° -0.878 -0.891" -0.890" -0.077 -0.966" -0.992""

Crude ash -0.779  -0.889" -0.881" -0.909° -0.908" -0.061 -0.977" -0.991" 0.988"

NFE 0598  0.685 0.645 0.681  0.678 -0.264 0.836 0.884" -0.928" -0.921°

TDN 0.827 0922 0919° 0940 0939° 0157 09937 09967 -0.987" -0.995"" 0.890"

., . Significant at 5, 1 and 0.1%6 probability levels, respectively.
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Table 16. Correlation coefficient between some agronomic characteristics of 'Olgwiri’ grown at five seeding

rates
Fresh Dry Crude .
Characteristic }f) l.ar}lf forage  matter protein T.D 112 G.rallél Crud.e Ether ??;de Cru}clle NFE
eight vield vield vield yie yie protein  extract 1ber as
F'resh forage 0.975"
yield
Dry matter 0976  0.991"
yield
Crude protein ) o500 (994" (.986™
yield
TDN vyield 0.964™ 0.997"" 0.993™" 0.998™"
Grain yield 0574  0.461 0.559 0.415 0.461

Crude protein 0.820  0.905" 0.863 0.935° 0914°  0.072
Ether extract 0.835  0.928 0.894"  0.956° 0.939"  0.141 0.992""

Crude fiber -0.849 0928 -0913" -0962" -0947° -0228 -0977" -0.984"

Crude ash -0.876  -0.940" -0918" -0.967" -0.953" -0.221 -0.985" -0.983" 0995

NFE 0.726  0.795 0.732 0.825 0798  -0.115 0960 0917 -0.897" -0.924

TDN 0.803  0.892° 0.842 0.919° 0.897°  0.026 0998 0.987"  -0.962" -0.973" 0967

., . Significant at 5, 1 and 0.1% probability levels, respectively.
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Table 17. Analysis of variance for the agronomic characteristics of three

oat cultivars grown at five split N applications

Source of dt Days to Days to  Plant Leaf Culm No. of panicles

variation heading maturity height length length per hill
Split N
skeksk k3k kokosk sksksk skskosk *k
application (N)
Cultivar (C) 2 ksksk oskok EE stk skosk stk
NxC 8 NS NS koK sk sk NS
No. of No. of Fresh Dry Crude )
Source of . . . TDN Grain
o df  spikelets grains forage matter protein ]
variation yield yield

per panicle per panicle yield vyield yield

Nitrogen split

NS * *okok *okok *kk kskok kokok
application (N)
Cultivar (C) 2 Kk NS stk Kk kK stk sk
NxC 8 NS NS NS seskok stk skeskosk kst
Source of 1,000 grain Test Crude Ether Crude Crude
L df . . . . NFE TDN
variation weight weight protein extract ash fiber
Nitrogen split
4 skskosk Sksk skskosk skskosk skskosk skeksk skskosk skeksk
application (N)
Cultivar (C) 2 Hok ok $ok ok $ok ok $ok ok $ok ok ok sokk kekok
NxC 8 sk skeskok NS NS NS EEES skeskok *

ko ke

™ ! Significant at 5, 1 and 0.1% probability levels, respectively; NS Not significant.

)
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Table 18. Days to heading and maturity, and plant height of three oat

cultivars grown at five split N applications

No. of N Days to heading Days to maturity Plant height (cm)

applications g1y 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean
1(240kg/ha)” 160 161 160 161 207 204 205 205 1019 89.8 1035 984
2(120kg/ha) 162 163 162 162 207 204 206 206 1132 99.1 1159 1094
3 (80kg/ha) 162 164 163163 208 — 205 206 206 1155 101.7 127.3 114.8
4 (60kg/ha) 162 164 163 163 209 206 207 207 1181 1047 1295 1174
5 (48kg/ha) 163 164 164 164 209 206 207 207 1179 1061 129.7 1179

Mean 162 163 162 163 208 205 206 206 1133 1003 121.2 111.6

LSD (1)0.9 (2)0.6 (NS @ (1)0.9 (2)0.6 (ANS ANS (1)1.0 (2)09 (3)2.1 D19

: N rate per application (1) Between split N application means. (2) Between cultivar means.

b

(3) Between cultivar means for the same split N application means. (4) Between split N application

means for the same or different cultivar means.
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Table 19. Leaf length, leaf width and culm length of three oat cultivars

Az

=
%
o

|
)
2
o
P
ShiA
>

grown at five split N applications

No. of N Leaf length (cm) Leaf width (mm) Culm length (cm)

applications

Early 8 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 8) Malgwiri Olgwiri Mean

1(240kg/ha) 294 283 256 278 163 168 151 161 935 867 101.0 93.7
2(120kg/ha) 30.6  30.1 26.7 29.1 168 176 155 166 965 894 1054 971
3 (80kg/ha) 342 326 282 316 174 190 158 174 1064 898 109.0 101.7
4 (60kg/ha) 344 333 288 322 178 189 164 177 1080 976 1135 106.4
5 (48kg/ha) 346 337 287 323 182 192 168 181 . 1081 978 1104 1054

Mean 326 316 276 306 173 183 159 172 1025 923 107.8 100.9

LSD (D1.0 (20.1 (301 D10 (105 (2)02 (305 (0.7 (D19 (2)1.6 (3)35 (435

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for

the same split N application. (4) Between split N application means for the same or different

cultivar means.

bl A= A A 78] Fo A 937emF o, EASI57 Boldd w

g} 2ol 48] 53)oA Z+7; 106.49F 1054em= eI 7 FF B5F M|
3t AYE BRI ed, FETd 942 Early 80°] 326em= AAa, 727}

276em= kol &2 ZH7F 183m=E M WA &7 7F 159mE F
rHP<0.05). 7+ES 2787t 107.8mzE 74 A ow Early 802 102.5cm,
T 923em U2 BHATHP<0.05). A S50 e FFe] W slel A

AlSlagrel FEe] A aAel Fedel e AL 23] FA18F 33 EAIl Wl
=38 Hbgo] Early 80, 273, =727t 2+7F 30.6914 34.2cm® 3.6cm,
30.101 4 32.6cm® 25cm, 26,7914 282cm® 15cm S7HFo @4 FE3 44

ol
i
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Table 20. No. of panicles per hill, no. of spikelets and grains per panicle of

three oat cultivars grown at five split N applications

No. of panicles No. of spikelets No. of grains

No. of N per hill per panicle per panicle

applications

Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean

1(240kg/ha) 4.1 4.2 51 45 174 203 21.6 198 504 514 516 511
2(120keg/ha) 4.4 48 52 48 177 209 219 20.2 522 524 531 526
3 (80kg/ha) 4.5 5.0 52 49 182 216 222 20.7 529 5836 540 335
4 (60kg/ha) 4.5 51 53 5.0 179 213 220 204 520 525 526 523
5 (48kg/ha) 4.3 5.0 51 48 179 207 217 20.1 511 511 521 514
Mean 4.4 48 52 48 178  21.0 219 20.2 51.7 522 527 3522
LSD (1)0.28 (2)0.12 (3NS NS (NS (2)0.10 (NS @ANS (1)1.27 (2)NS (3NS (4NS

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for the

same split N application. (4) Between split N application means for the same or different cultivar
means.
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Table 21. Fresh forage, dry matter and crude protein yields of three oat

cultivars grown at five split N applications

Fresh forage yield Dry matter yield Crude protein yield
No. of N (MT/ha) (MT/ha) (MT/ha)

applications

Early 8 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 8 Malgwiri Olgwiri Mean

1(240kg/ha) 33.33 31.57 3663 33.84 580 527 647 584 069 059 0.75 0.68
2(120kg/ha) 39.40 3897 43.03 4047 657 647 677 660 084 081 086 084
3 (80kg/ha) 43.73 4273 46.93 4447 755 733 770 753 104 098 105 1.02
4 (60kg/ha) 4537 44.07 51.70 47.04 757 743 843 781 110 102 120 111
5 (48kg/ha) 4490 4350 51.07 4649 750 737 763 750 111 1.06 112 1.09

Mean  41.35 40.17 4587 4246 700 677 740 7.06 096 089 099 0.95

LSD (D170 (2)0.89 (3NS (NS (1)0.20 (2)0.12 (3)0.26 (4)029 (1)0.03 (2)0.02 (3)0.04 (4)0.04

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for
the same split N application. (4) Between split N application means for the same or different
cultivar means.
ArdAo] e FFHT AxFHde dh A 784 33.84MT/hai

3l

F7h bl W AAHewm Zauol 43 EAGIAL
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AT A= 1.09MT/haZ 2551k Early 80 gl 53] ®AlolA 7zt
1.113% 1.06MT/ha® #3kort 43] 2A)(1.10, 1.02MT/ha)et ool A4 =]
A Fda S YE 43 B4 120MT/haz 7HE & £%S B
oA o]l w2 FEFS 27E7E 099MT/hafla, HAEE 0.89MT/ha®
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B
=
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Table 22. Grain yield, 1,000 grain weight and test weight of three oat

cultivars grown at five split N applications

No. of N Grain yield (MT/ha) 1,000 grain weight (g) Test weight (g/ ¢ )

applications

Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean

1(240kg/ha) 503 447 470 473 346 328 336 337 401.7 4226 322.6 382.3
2(120kg/ha) 543 483 527 518 363 338 341 347 4210 4228 3545 3994
3 (80kg/ha) 583 557 567 569 389 346 378 371 4253 4348 3665 408.9
4 (60kg/ha) 557 537 543 546 384 342 375 367 4096 4213 351.2 394.0
5 (48kg/ha) 513 503 507 508 383 341 377 367 4034 4229 3372 3878

Mean 540 505 523 523 373 339 361 358 4122 4249 3464 3945

LSD (1D0.11 (2)0.08 (3)0.17 (9018  (1)0.70 (2)0.53 (3)1.19 (9120 (1)10.04 (2)3.40 (3)7.61 W11

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for the
same split N application. (4) Between split N application means for the same or different cultivar

means.
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Table 23. Total digestible nutrients (TDN) yield, N uptake and nitrogen use
efficiency (NUE) of three oat cultivars grown at five split N applications

TDN yield (MT/ha) N uptake (kg/ha) NUE (kg DM* /kg N)

Early 8 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 8) Malgwiri Olgwiri Mean

No. of N
applications

1(240kg/ha) 296 251 322 290 1104 949 1200 1084 525 555 539 540
2(120kg/ha) 342 326 347 338 1348 1293 1371 1337 487 50.0 493 493
3 (80kg/ha) 4.06 383 407 399 1666 1565 1672 1634 453 469 461 46.1
4 (60kg/ha) 4.27 406 465 433 1760 1629 191.2 176.7 430 456 441 44.2
5 (48kg/ha) 434 411 438 428 1769 169.7 1787 1751 424 434 427 4238

Mean 381 356 396 378 153.0 1427 1589 1515 464 483 472 473

LSD (1)0.13 (2)0.06 (3)0.14 (9018 (1)452 (2)2.68 (3)6.00 (666 (1)0.72 (2)0.50 (3)NS (4)NS

¥ . Dry matter. (1) Between split N ‘application' means. (2) Between cultivar means. (3) Between

cultivar means for the same split N application. (4) Between split N application means for the same

or different cultivar means.
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Table 24. Crude protein, ether extract and crude ash contents of forage for

three oat cultivars grown at five split N applications

No. of N Crude protein (%) Ether extract (%) Crude ash (%)

applications

Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean  Early 80 Malgwiri Olgwiri Mean
1(240kg/ha) 119 11.3 116 116 2.7 21 23 24 8.5 8.8 87 87
2(120kg/ha)  12.8 125 127 127 2.7 2.5 26 26 8.4 8.6 85 85
3 (80kg/ha) 13.8 133 137 136 3.2 2.8 29 29 8.1 8.7 83 84
4 (60ke/ha) 145 137 142 142 3.8 3.3 34 35 6.9 7.3 70 7.0
5 (48keg/ha) 147 144 146 146 4.2 3.4 40 39 6.0 6.3 6.1 6.2

Mean 136 130 133 133 3.3 2.8 30 31 7.6 79 7778

LSD (1)0.19 (2)0.14 (3NS (NS (1)0.12 (2)0.13 (3INS (NS  (1)0.40 (2)0.16 (3)NS (4)NS

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for
the same split N application. (4) Between split N application means for the same or different

cultivar means.
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Table 25. Crude fiber, nitrogen free extract (NFE) and total digestible
nutrients (TDN) contents of forage for three oat cultivars grown

at five split N applications

N Crude fiber (%) NFE (%) TDN (%)
o. of N

applications

Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean Early 80 Malgwiri Olgwiri Mean

1(240kg/ha)  31.0 355 316 32.7 398 362 397 385 509 476 498 494
2(120kg/ha) 287 319 305 304 402 385 395 394 521 504 513 513
3(80kg/ha) 281 288 284 284 407 404 406 405 538 523 529 530
4(60kg/ha) 274 285 282 280 412 41.0 411 411 564 546 552 554
5(48kg/ha) 272 280 274 276 416 415 416 416 578 558 574 570

Mean 285 305 292 294 407 395 405 402 542 521 533 532

LSD (1)0.88  (2)0.37 (3)0.82 9110  (1)0.76  (2)047 (3)1.06 D115 (1062 (2)0.26 (3)0.57 (4)0.78

(1) Between split N application means. (2) Between cultivar means. (3) Between cultivar means for the
same split N application. (4) Between split N application means for the same or different cultivar
means.
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Table 26. Correlation coefficient between some agronomic characteristics of 'Early 80’ grown at five split N applications

. Plant Fresh Dry Crudg TDN  Grain Crude Ether Crude Crude N
Characteristic height forage matter protein ield ield otein extract  fiber ash NFE TDN
£ yield yield yield v v P uptake
F.resh forage 0.978"
yield
Dry matter 0.941° 0.989"
yield
Crude protein gag- (ggg™ 0,986
yield
TDN vyield 0.935" 0.984"  0.980"  0.999™
Grain yield 0.543 0.554 0.611 0.475 0.445
Crude protein 0.927" 0970 0.952°  0.990 0.993™ 0.355
Ether extract 0.739 0.809 0.784 0.876 0.891"  0.004 0927
Crude fiber -0994™  -0983" -0.948" -0959" -0.958" -0.465 -0.958" -0.807
Crude ash -0685 -0.729 -0681 -0.794 -0.813 0.154 -0.868 -0.981" 0.759
NFE 0.902" 0.816 0.731 0.768 0.773 0.213 0.804 0.691 -0.909" -0.722
TDN 0.830 0.877 0.844 0922° 0934 0.103 0966 098" -0.885" -0.967" 0.783
N uptake 0.941" 0.989"  0.987 1.000™ 0.999™" 0.485 0.988" 0.870 -0960" -0.787 0.768 0918
NUE -0.947°  -0981" -0962" 098" 099" -0.393 098" -0.906" 0.972" 0.846 -0.822 -0.953" -0.992™

., . Significant at 5, 1 and 0.1%

probability levels, respectively.
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Table 27. Correlation coefficient between some agronomic characteristics of "Malgwiri’ grown at five split N applications

Fresh

Dry

Crude

i N

Character f l_arilt forage matter protein T.Dllj G.raf; Crud'e Ether (ir]lj de Cruﬁle NFE TDN

eight vield vield vield yie yie protein extract 1ber as uptake
F'resh forage 0.981"
yield
Dry matter 0971  0.997°"
yield
Crude =~ g ge5m 0987 0989
protein yield
TDN vyield 0.986™ 0.988" 0.989" 0.998"
Grain yield 0.745 0.857 0.882° 0.819 0.822
Crude 0978  0944° 0943 09817 0977 0698
protein
Ether extract 0.952" 0911° 0904 0949° 0957° 0653 0.973"
Crude fiber -0.977" -0989™ -09M™ -09%8™ -09%™ -0.850 -0.969" -0.931"
Crude ash -0.742 -0620 -0.603 -0.708 -0.713 -0.219 -0.821 -0.876 0.668
NFE 0984 0.980" 0.983™ 0.999"" 0.999” 0.803 098" 09617 -09%" -0.736
TDN 0968 0927 0922 0966 0.969™ 0667 09907 0996 -0.950° -0.865 0.975"
N uptake 0.985" 098" 0.988" 1.000™" 0.998™" 0.817 0982" 0.950° -0998™ -0.713 0.999"" 0.967"
NUE -0.990" -0.967" -0.965" 09X -0.988" -0.740 -09%™ -0.962" 0.934™ 0.775 -0994™ -0.981" -0.992""

’

, © Significant at 5, 1 and 0.196 probability levels, respectively.
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Table 28. Correlation coefficient between some agronomic characteristics of 'Olgwiri’ grown at five split N applications

Fresh

Dry

Character hil fgr:t fm_’age rnatter éigtlgen ;1:11211:11 ilr(jllg pcrgltl(fi?q eli?r]:zt Cfiir]:edre C;lse NFE TDN " tNk
yield yield yield ptake

SI*:ir(;elilh forage 0.976™

yngmatter 0898 0914°

Sgge Protein o 60 0982"  0.968"

TDN yield 0934"  0968™ 09717 0997

Grain yield  0.724 0.608 0.665  0.606 0.554

Crude protein 0.980" 0986 0.867 0962 0945° 0574

Ether extract 0.838 0895 0717  0.862 0863  0.234  0.930"

Crude fiber — -0973" -0.957° -0.859 -0.949" -0933° -0574 -0939" -0915"

Crude ash -0.736  -0.831 -0664 -0.806 -0.820 -0.071 -0.854 -0930" 0.829

NFE 0.827 0.871 0798  0.893" 0907 0249 0905° 0956° -0.822" -0939

TDN 0.873 0925" 0766 0897  0.897° 0296 0952° 0997 -0937° -09707 0.962"

N uptake 0958 0979 0972 1.000™" 0997 0614 0958°  0.853 -0.946" -0.796  0.889"  0.889"

NUE -0981" -0988" -0.860 -0.958" -0938" -0584 -0999™ -0.925" 09817 0.848 -0.889" -0.948" -0.953"

)

* "™ ¢ Significant at 5, 1 and 0.1%

probability levels, respectively.
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