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Genetic Parameter of Agronomic Characters on the
Different Fertilizer Levels in Hulled Oats
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ABSTRACT

This experiment was conducted on the Experimantal Field of Cheju Univ.
from November 1996 to June 1997. Object of this study was to clarify the
fertilizer responses and to estimate genotvpic, phenotypic and environmental
correlations. heritabilities and path coefficients for some agronomic characters
using 19 hulled oat cultivars including Olgwiri in accordance with different
fertilizer levels. The heritabilities estimated for the days to heading. the culm
length. the panicle length. culm diameter. the number of kernels per panicle,
1000-kernel weight and the grain yield per plant were high. and those for the
days to maturity. the number of tillers and panicles per plant. and the panicle
weight were medium. and that for the rate of effective tillering was low.
Changes in heritability for the number of kernels per panicle and the
1000-kernel weight were small, and those for the days to maturity. the number
of tillers and panicles per plant. panicle weight and the rate of effective
tillering varied greatly on different fertilizer levels. With increasing fertilizer
level. heritability of grain yield per plant was increased. The grain yield
showed highly positive genetic correlations with the number of tillers per plant,
with the number of panicles per plant and with the panicle weight. and., showed
the negative correlation with the days heading. With increasing fertilizer level. the
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genotypic correlation coefficient between the panicle weight and the number of
kernels per panicle was increased. and the genotypic correlation coefficients
between the number of tillers and panicles per plant. and between the grain
vield and the number of tillers per plant and the rate of effective tillering
were decreased. The phenotypic correlation coefficient between the grain vield
and the number of tillers per plant and panicles per plant showed highly
positive the changes in phenotypic
different fertilizer levels had no definite tendency. The characters of which

values, and correlation coefficient for
direct effect estimates were high versus the grain vield per plant were the
number of panicles per plant on non-fertilizer plot. the number of tillers per
plot. the number per

standard fertilizer plot. and the panicle weight on increased fertilizer plot.

plant on decreased fertilizer of panicles plant on

Genotypic correlations and direct effects of the panicle weight and the number
of panicles per plant versus the grain yield per plant were high in most
treatments, that is. these characters had an influence on the grain vield.
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Table 1. Days to heading and maturity of the hulled oat cultivars on the

different fertilizer levels.

Days to heading

Dayvs to maturity

Cultivar
A B C D Avg. A B C D Avg
Olgwiri 180.3 180.7 180.3 181.0 180.6 208.0 209.0 208.7 209.0 208.7
Early 80 181.7 179.0 180.3 179.7 180.2 210.3 209.7 210.3 209.3 209.9
Malgwiri 189.3 188.0 190.0 185.3 188.2 206.7 207.0 208.3 207.3 207.3
Younmac B 180.7 180.0 181.0 181.3 180.8 210.3 209.7 211.0 208.7 209.9
Tamla 2 185.0 183.0 186.0 184.3 184.6 207.7 208.0 207.3 209.0 208.0
Tamla 3 182.0 183.0 181.3 181.3 181.9 206.3 206.0 205.0 207.0 206.1
Tamla 4 181.0 180.0 183.3 180.0 181.1 205.3 204.7 206.7 206.0 205.7
Tamla 5 180.0 180.7 179.0 178.7 179.6 205.0 206.3 207.0 206.7 206.3
Tamla 6 181.0 181.3 179.3 181.3 180.7 209.7 210.0 208.7 209.7 209.5
Tamla 7 186.3 18%7.7 186.7 187.0 186.9 209.7 215.3 211.7 212.0 2122
Tamla 8 182.0 181.7 182.3 183.0 182.3 204.7 206.7 206.3 206.3 206.0
Tamla 9 186.0 187.7 187.7 187.3 187.2 209.3 211.3 212.7 211.3 211.2
Gwiri 34 188.7 187.3 188.7 189.0 188.4 212.7 213.7 212.0 212.3 212.7
Pennwin 181.0 180.3 180.7 181.3 180.8 207.7 208.3 208.0 208.3 208.1
PERDEBERG.SA 1830 179.7 182.0 180.3 181.3 205.3 206.0 207.3 207.0 206.4
IT 133680 194.0 198.3 201.0 197.7 197.8 210.0 218.7 220.0 214.7 215.9
IT 133805 185.0 184.7 183.7 186.0 184.9 205.0 207.0 206.3 206.7 206.3
IT 58018 182.7 183.0 184.3 182.3 183.1 208.3 208.3 208.3 209.0 208.5
[T 58504 180.7 179.7 180.0 180.3 180.2 206.7 207.0 207.0 206.3 206.8
Average 183.7 183.5 184.0 183.5 207.8 209.1 209.1 208.8
LSD(5%) between fertilizer means NS NS
LSD(5%) between cultivar means 14 1.3
LSD(5%) between cultivar means
for the same fertilizer NS 2.6
LSD{(5%) between fertilizer means NS 41

for the same or different cultivar

2 AIN-P:05-K.0=0-0-0 B:5-4.5-3.5

C:10-9-7 D:15-13.5-10.5
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Table 2. Culm and panicle length of the hulled oat cultivars on the different
fertilizer levels.

Cultivar Culm length{cm) Panicle length(cm)

A B C D Avw. A B C D Av
Olgwiri 740 787 787 880 799 193 203 203 21.0 20.2
Early 80 66.0 787 727 753 73.2 177 187 18.7 19.3 186
Malgwiri 443 523 540 573 520 187 19.0 19.3 19.7 19.2
Younmac B 657 750 750 7.3 733 167 19.3 20.0 187 187
Tamla 2 653 757 847 817 769 240 253 253 247 248
Tamla 3 607 677 760 740 69.9 180 19.3 19.3 20.7 193
Tamla 4 633 777 847 807 76.6 157 187 18.7 20.0 183
Tamla 3 61.3 707 753 783 714 16.0 17.3 177 177 17.2
Tamla 6 68.0 720 793 803 749 187 19.0 197 21.0 19.6
Tamla 7 900 96.0 957 102.3 96.0  23.3 23.7 22.3 227 230
Tamla 8 67.7 793 837 833 785 167 18.0 187 19.0 18.1
Tamla 9 733 817 843 87T.0 81.6 220 247 243 253 201
Gwiri 34 68.3 787 860 813 786 220 227 247 240 234
Pennwin 68.3 793 800 737 753 183 21.7 21.3 21.3 207
FERDEBERGS. 657 757 79.3 79.0 749 163 203 193 193 18.8

IT 133680 70.3 81.0 827 857 799 22.0 227 247 23.3 232
IT 133805 56.0 66.0 68.3 69.7 65.0 15. 17.3 183 17.7 17.3
3

-3

IT 58018 70.0 7.3 847 84.3 79.1 19.3 19.3 20.0 20.7 19.8
IT 58504 69.3 81.7 927 91.7 839 19.7 22.3 253 223 224
Average 63.6 76.1 79.9 80.6 19.0 205 209 21.0

LSD(5%) between fertilizer means 7.9 1.5
LSD{(5%) between cultivar means 3.9 1.0

LSD(5%) between cultivar means

for the same fertilizer NS NS

LSD(5%) between fertilizer means

for the same or different cultivar NS NS
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Table 3. Culm diameter and the number of tillers per plant of the hulled oat
cultivars on the different fertilizer levels.

Cultivar Culm diameter(mm) No. of tillers per plant

A B C D Avg. A B C D Ave.
Olgwiri 48 48 48 50 49 84 11.3 11.3 139 11.2
Earlv 80 45 51 49 49 49 7.7 131 128 129 11.6
Malgwiri 59 62 63 63 6.2 6.2 7.9 93 100 8.4
Younmac B 45 50 51 52 50 9.0 99 129 134 11.3
Tamla 2 59 66 66 65 64 6.6 92 108 10.8 94
Tamla 3 50 54 53 54 53 11.3 114 141 142 128
Tamla 4 49 53 55 535 53 6.3 107 11.7 11.1 10.0
Tamla 5 45 45 46 48 4.6 12.1 136 19.0 16.9 15.4
Tamla 6 48 51 54 51 51 9.1 122 128 148 12.2
Tamla 7 60 60 57 62 6.0 8.2 91 11.2 128 10.3
Tamla 8 53 53 58 55 5.5 7.4 11.3 11.5 10.1 10.1
Tamla 9 56 6.1 55 59 58 7.9 112 122 137 11.3
Gwiri 34 53 6.0 5.7 57 5.7 7.0 87 10.9 10.7 9.3
Pennwin 45 50 49 46 4.8 8.0 92 11.1 108 938
PERDEBERGSAL 47 50 5.0 49 49 9.7 121 13.1 149 125
[T 133680 58 6.1 6.7 6.5 6.3 5.0 6.0 8.3 9.3 7.2
IT 133805 36 39 41 40 39 5.8 8.7 10,9 11.3 9.2
IT 58018 52 52 55 52 b3 1009 11.8 142 14.2 128
IT 58504 42 46 48 45 45 4.9 7.8 8.3 7.3 7.1
Average 50 53 54 54 80 103 119 123
LSD(5%) between fertilizer means NS 3.1
LSD(5%) between cultivar means 0.3 0.9
LSD(5%) between ggltivar means NS 18

for the same fertilizer

LSD(5%) between fertilizer means NS 35

for the same or different cultivar
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Table 4. The number of panicles per plant and the rate of effective tillering
of the hulled oat cultivars on the different fertilizer levels.

Cultivar No. of panicles per plant Rate of effective tillering
A B C D Avg. A B C D Avg.
Olgwiri 7.2 9.7 9.7 10.7 9.3 85.8 86.9 869 768 84.1
Early 80 6.2 10.2 9.4 8.8 8.7 80.8 787 76.1 689 76.1
Malgwiri 4.6 6.0 7.5 7.9 6.5 75.0 76.4 81.7 789 780
Younmac B 6.7 7.8 9.5 10.2 8.6 754 792 741 761 6.2
Tamla 2 6.0 7.9 10.2 8.7 82 91.2 86.1 947 80.8 882
Tamla 3 9.7 9.0 125 13.2 11.1 85.3 79.3 88.6 936 86.7
Tamla 4 55 9.6 9.8 8.7 8.4 89.3 89.1 850 784 855
Tamla 5 9.7 106 157 13.8 125 80.4 776 826 820 80.7
Tamla 6 Tl 8.6 9.6 9.6 &7 78.1 68.9 747 646 71.6
Tamla 7 V.3 7.4 9.3 11.2 8.8 89.2 81.4 837 87.7 855
Tamla 8 6.1 9.2 9.6 9.3 86 82.8 81.6 84.1 929 854
Tamla 9 5.6 V.8 8.0 87 7.5 70.1 68.7 687 63.2 67.7
Gwiri 34 5.2 7.4 9.4 9.1 7.8 76.6 845 86.7 85.3 833
Pennwin 6.9 7.8 9.0 8.8 8.1 86.3 83.8 81.3 81.3 83.2
PERDEBERGSA g4 98 102 118 101 865 806 782 79.0 811
IT 133680 2.2 2.6 2.4 3.0 26 42.3 428 29.2 320 36.6
IT 133805 4.3 7.4 7.7 7.0 6.6 74.3 88.6 T3.6 62.2 T4.7
IT 58018 8.1 9.6 11.5 11.0 10.1 749 79.3 80.8 77.4 78.1
IT 58504 3.8 5.9 6.7 52 54 7.3 721 841 T72.3 T6.5
Average 6.3 8.1 9.4 9.3 79.0 78.2 787 754
L8D(5%) between fertilizer means 2.1 NS
LSD(5%) between cultivar means 0.8 6.8
LSD(5%) between cultivar means -
for the same fertilizer L NS
LSD{(5%) between fertilizer means 9 6 NS

for the same or different cultivar
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Table 5. The number of kerneis per panicle and the panicle weight of the
hulled oat cultivars on the different fertilizer levels.

Cultivar No. of kernels per panicle Panicle weight(g)

A B C D Avg. A B C D Avg.
Olgwiri 89.9 987 98.7 898 943 42 48 48 45 46
Early 80 52.5 54.2 58.0 3534 54.5 3.5 40 3.7 3.6 3.7
Malgwiri 85.4 98.1 1057 957 96.2 35 40 41 38 39
Younmac B 53.8 67.1 675 66.9 63.8 38 46 39 4.1 4.1
Tamla 2 101.2 119.9 122.2 1164 114.9 4.1 45 6.0 58 5.1
Tamla 3 51.9 596 68.0 633 60.7 2.9 3.1 3.7 3.6 3.3
Tamla 4 61.0 866 944 879 82.5 2.5 2.8 3.3 3.4 3.0
Tamla 5 53.9 557 66.0 684 61.0 26 2.7 33 3.1 29
Tamla 6 56.1 56.5 74.8 699 64.3 38 43 46 48 44
Tamla 7 100.2 113.1 124.2 1284 116.5 4.3 50 52 55 50
Tamla 8 98.6 1009 979 906 97.0 30 34 34 36 34
Tamla 9 91.5 982 1059 1148 1026 4.1 45 39 50 44
Gwiri 34 121.6 134.8 144.4 1425 1358 3.9 41 45 4.7 4.3
Pennwin 81.9 825 877 874 84.9 39 42 40 41 4.1
PERDEBERGSALS 599 905 868 882 794 29 40 44 41 39
IT 133680 55.1 92.1 103.6 97.7 87.1 2.3 28 3.1 4.0 3.1
IT 133805 41.8 41.1 440 439 42.7 1.7 2.0 21 22 20
IT 58018 79.3 88.0 745 756 79.4 3.1 3.3 3.0 3.1 3.1
IT 58504 55.3 68.1 96.1 79.7 74.8 22 31 4.2 41 34
Average 72.8 845 90.5 874 3.3 3.7 40 4.1
LSD(5%) between fertilizer means 4.6 0.3
LSD(5%) between cultivar means 5.9 0.4

LSD{(5%) between cultivar means
for the same fertilizer

LSD(5%) between fertilizer means

for the same or different cultivar 12.4 0.8
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Table 6. 1000-kernel weight and the grain vield per plant of the hulled oat
cultivars on the different fertilizer levels.

Cultivar 1000-kernel weight(g) Grain vield per plant(g)

A B C D Avg. A B C D Avg.
Olgwiri 39.3 38.2 382 36.3 380 150 222 222 275 21.7
Earty 80 491 50.2 481 51.3 49.7 105 21.2 223 20.3 18.6
Malgwiri 35.0 363 346 349 352 82 11.0 125 146 116
Younmac B 46.3 524 445 485 479 1009 144 181 17.3 15.2
Tamla 2 32.8 352 330 338 342 13.2 233 255 259 220
Tamla 3 43.2 41.2 392 40.0 40.9 136 141 17.0 179 157
Tamla 4 33.5 322 317 326 325 T.i 135 157 135 126
Tamla 5 39.3 40.1 394 39.3 395 137 168 220 21.9 186
Tamla 6 465 509 480 46.6 48.0 128 16.0 222 21.5 18.1
Tamla 7 325 327 324 334 328 146 152 215 224 184
Tamla 8 31.0 328 324 295 31.4 95 149 147 11.6 12.7
Tamla 9 355 34.2 33.0 33.7 341 93 157 175 16.7 14.8
Gwiri 34 26.8 285 272 270 274 6.1 104 136 93 99
Pennwin 38.2 384 387 388 385 124 175 174 16.5 16.0
RERDEBERGS. 395 397 39.2 361 386 125 176 189 17.6 16"
IT 133680 277 279 261 274 27.3 2.4 3.4 3.6 41 34
IT 133805 36.8 37.2 371 36.4 36.9 3.7 7.7 9.7 89 7.
IT 58018 321 297 317 303 31.0 11.3 127 146 13.8 13.1
IT 58504 36.6 358 36.2 349 359 5.4 96 11.2 74 84
Average 36,9 376 365 36.4 10.1 146 169 16.2
LSD(5%) between fertilizer means NS NS
LSD(5%) between cultivar means 1.9 1.5

Y597 ) . Ay <

) between i means s
LSD(5%) between fertilizer means NS 38

for the same or different cultivar
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Table 7. Significant regression equation of the fertilizer levels upon grain vield

in hulled oat.

Cultivar Equation
Olgwiri Y* = - 7.300X° + 19.583X + 14.775
Early 80 Y** = -12.633X° + 25.023X + 10.862
Malgwiri Y** = - 0.667X° + 5.107X + 8.337
Younmac B Y** = - 4.333X° + 11.087X + 10.643
Tamla 2 Y** = - 9.700X" + 22.583X + 13.525
Tamla 4 Y = - 7.967X° + 15.877X + 71.672
Tamla 5 Y** = - 3.167X° + 10.677X + 13.355
Tamla 6 Y** = - 3.900X° + 12.323X + 12.278
Tamla 8 Y* = - 8.533X° + 14.013X + 9.623
Tamla 9 Y o= - 7.233X° + 15.697X + 9.365
Gwiri 34 Y** = - 8.600X° + 15.487X + 5.743
PERDEBERG.S. A 1514 Y* = -6.367X° + 12.917X + 12.525
IT 133680 Y** = - 0.533X° + 1.853X + 2427
IT 133805 Y** = - 4.767X" + 10.663X + 3.665
IT 58504 Y** = - 8.100X° + 13.677X + 5.222

* ** : Significant at 5%. 1% level of probability
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Table 9. Genotypic correlation estimated among the major agronomic characters in
hulled oat on the different fertilizer levels.

. ' No of  No._of Rate of No. of _ 1000- Grain
Character Fertilizes Davs to  Culm Panicle Culm  tillers panicles effective kernels Panicle kernel vield
level  maturity length  length diameter  pel pel illering per weight weight per
plant plant u panicle plant
A 02533 -0.2215 05591 07206 -0.4824 -0.6126 -0.7293 0.2989 0.0067 -0.6410 -0.570%
Davs to B 07271 0815 03611 0.6204 -0.7412  -0.9011  -0.8266  0.3736 -0.1297 -0.5623 -0.6507
heading ¢ UTe3T DN 04228 07478 -0.6296 07420 -U.6M1 05173 -0.0957 -0.7268 -0.6236
D 07950 QO%R0 04875 0.6057 -0.3793  -0.5791 -0.5798 0.4875 0.1862 -0.5930 -0.477o
A 04536 06337 02321 01031 -0.0847 -04153 0.2964 06105 0.0423 00131
Days to B UAIE0 053 04195 -0.4807  -0.6528  -0.7543  0.3427 02612 -0.2408 -0.3113
maturity ( UG A5 0240 -0.3312 -0.6%Y6  -0.8232 0 03341 -0.0121 03604 -0.3378
’ D Gabl2 07215 05385 01066 -0.2446  -0.5504  0.5584 0.5633 -0.2470 -0.0104
A 04453 00431 0.2218  0.2437 01233 02221 02803 -0.1105  0.3375
B 053339 -0.1005  0.1438  0.0970 -0 1417 02173 0.2107 -0.1971  0.2134
Culra Jength ¢ 05450 -0.1326 0.1549  0.1544 00523 03077 02863 -0.2649  0.2504
D 05395 -0.0230 01345 00790 -0.0497 03503 04975 -0.2433 U 11e2
A 0.6780 -0.2135 -0.2338 -0.2087 0.6299 0.4991 -0.4999 0.033]
B 0.5790 -0.4C11  -0.4160  -0.3000 0Q.6298 04738 -0.4006 0.1529
Panicle lensth . U3TIL 04920 03838 01610 06745 04715 -0.4735 00773
D 05075 -0.1384 -0.1931 -0.1792 07641 08124 -0.4288 0.0826
A -0.1440 -0.1739  -0.1861 06776 04631 -0.5336  0.0947
Culm B -0.3822 0 -0.4571 04006 07673 0d4e42 -0.3981  Q.112]
A ametet « -0 4838 003395 -0 1895 07067 0.3370 -0 5316 -0.15346
D S0 2042 -0.1222 0 -0014% 07025 05803 -0 4115 DLORTY
A 09679  C.5065 -0.0983 02754 04643 0.THES
No of tillers B 0.9672  0.5257 -0.2908 01995 0.5395 0.7264
per plant ¢ 0.8004  0.4232 -0.4261 00365 0.4386 0.7115

0.7973 01835 -0.2194 0.1093 04677 0.6255
07037 -0.0142 0.3607 0.4887  0.8994

No.of 07366 -0.1649 0.1938 0.4331 07810

panicles pe: 0.7850 -0.1750 0.3116 0.3574 0.7528

plant 0.7321 -0.0235 0.1403 0.2842 06105

02788 04579 0.4512 0.8182

Rate of 0.0882 0.1612 0.1589 05845

i,flf]e““"e 01210 04814 02256 05719
1lering

0.1914 0.1201 0.0008 0.3831
0.7190 -0.6114 0.2060

0.4647 -0.6670 0.1032

0.6043 -0.6734 0.0018

0.7463 -0.6500 0.0553

0.1308  0.7383

0.3161  0.6726

0.0879  0.7144

-0.0675  0.5580

No. of kernels
per panicle

Panicle weight

O mL T We WL OO OO We O

04679

1000- 04319
kernel weight 0.5224
04717

S AN-PO-KO=0-00  Ba-4533  C10-%7  Di15-135-105
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Table 10. Phenotypoic correlation estimated amonqg the major agronomic characters in
hulled oat on the different fertilizer levels.

No. of No.of Rate of No. of

" N . I : 10- Graln
N er - Davs anic! 13 S K 3 f g ' I
Character Fertilizer Davs to Culm Panicle  Culm  tillers panicles effective kernels  Panicle ketnel  wield per

level maturity length length diameter p‘l)sr!\t le)::\t tillering papnelhe weight weiht olant
A 02622 02367 G046 05263° -04LT0 0440T -0.5330° 02415 - 0s5 0,456
Days to B 06383 01022 02812 BRIST -DAUUEY -03081% -0A969° (3335 0004 MU T
heading C 03I S0IB1T 03319 UAISLTT 0.E8H0 0814 S053TT U445 0407w AT 53l
D O01ST 00436 03 DT S028T5 -05283° 0.5491° 0 MOL 0078 -0 ISR 0 iids
A 03638 0 4TIET U222 00195 00742 02050 U 2Tl UATEE udlle wGdsu
Davs to B O 0E2RT U285 00937 03B 04340 U2 02310 w Rt 0237
maturity C GILAL 6a3md 02871 03dTS 036280 0.4918T 0 Add  Dudss nZedd
D D82 0ATHY 026w D0Tel 00158 02007 04047 043 wll3
A FOOE0UIS9 02590 02683 00847 01921 03RI 00715
Culm B BATINT UGS 04208 OAIET 00974 01812 03337 -0 LRl
length C A3 -0 043 200TH 0005E 0643 0AE 0200
D BTS00l 0055 00932 03084 04335 W 1n3d
A GB35 00243 0.0559 - 1259 05025° 1049
Panicle B DAY ONIRT 00232 -0 12% 047215 -0 32y
length C 03485 01515 02876 -0.22%0 04355 Udlhe
D 04489 01147 01553 01199 DEB0R™ -0 3748
A G284 -0.0010  -0.0997 046430 guTet
Culm B 0095 -0,0335 ] 04236 03157 v.utda
diameter C 00703 0,201 585 0BT 02w DA 0063T
D 01538 S0IA9 -0 0TH 023 041V bRl bon3d
A 0.9015™ 0.1417 BRI 03392 DT
No. af B R 02363 GANY pT 05T
tillers c 0.7530° -.085x 03B G290 054140
per plant ) 07419%  .091 MORHS 0385 0 D
A 05926°  00lsk 03194 0AIT0 0 a4
No. of B 0B201%° 00483 GOK3T 0 L4270 6393
panicles C 05317 01523 02081 02751 0.7214°°
per plant 0.7235% -0.0011 1382 0233 062347
A DI5TT 02155 OATIA 03261
Rate of g JUET 0188 00K 04305
effective D19 03600 U135 0 4498
tllering V135 01%E 00306 03654
No of A 0.5782° 053077 0.2108
kernels B U402 05914 01217
per C 0.5643° -0.6363" 0.0240
panicle D 0.6524%° 03414 0.0606
A TR 0,5554°
Panicle B 12233 05546
weight C 01112 06048
D -00098 0 4020
A 0.3601
1000- B 0.3921
ke{nel C IR
weight D 0.4432

2 AN-P.O+-K:0=0-0-0 B:5-4.5-3.5 C:10-9-7 D:15-13.5-10.5

© Significant at 5%. 1% level of probability
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Table 11. Environmental correlation estimated among the major agronomic
characters in hulled oat on the different fertilizer levels.

Fertilizer 1 Culm  Panicle  Culm \Od No o Rate o :\Jo Of« Panicl o0 ({!aln

("natactel | nah lenath A ) “Ll;h panicles  effective keéglel: “1?1;[9 kernel 3;:,1,,\1
e -yt X i lengt diamete ~ o N N M

eve, materity ength eng lameter plant per plant tileving  panicle £ weight plart

A [T RERS SRR TRC PR T 10 SIS Sa 0 B X4 IR (IR I S o 00134 -0.36%6  -0.1933 -0 0231

Davys to B O9E3 00T Ol D0Tey 00Tes 008260 00332 01763 02134 -0.0958 00393

heading ( DO200 0 0aes  O0ING ) 3247 -02204 002388 Udede 00633 -0.24%6 -0 1101 -0.016d

1] SGEEY 00203 U24dn Gn3? 02802 0 -0 1202 0 03847 01252 -0.1241 01350 -0 16

A D200 63w n2Iul o 00276 00071 U0 02445 02652 -00732 01389

Duvs to B JORRG G aTd nD3s 2051 01212 00330 w138 03002 01512

maturity e SOTL AT i lEe eto3n 01918 Gal 00400 -020BT  LODes

. D GULET a2z 0 2gs 2032 -0.029° a.1341 W25 -004730 02022 -0 197

A Odsss™ 0adie™ 0431 04021 D048 00888 059427 00835 03726

(‘ulm B U302 0230 adeld 050170 01256 00279 01929 0.0356  0.2921

length ¢ G433 02350 03Ta6 02280 01360 -0dodl 01107 00107 hlesl

D DR DAINE 62038 00Tl -0101T 00021 00186 00306 04208

DT G423 0364 -0.0584 03094 0.5566° -0.0409  0.3823
03595 w2lNe 01259 Q.69 00511 01860 -0.0038  0.0081
LA0TT 02039 0083 -0.420s 0024 03279 -0.1583 00102

Panicie

\

B

length (
) FBRD C00WA 02503 01380 03327 01882 -0.2853  -0.1381
A 0481 0.3 -00Ind 01746 0.5002° -0.24261  0.3261
Culm B G180 01698 00515 U004 00230 02403 01735
diameter ( GUTTON043F 02309 02184 O18H 00a1 uesLE
D GUssl -0 13T 02137 3023 00192 -0.2394 Q1185
A BTTT 0286 0209 040190 01878 04479
Nooo! B DETEYT 04240 -0 1IRT O.SsT 01487 0.0923
tillers per GAUR3 USRI 056740 01201 02683 01196
plant D 03543 0399 00507 -0.0675 01341 00723
04191 0142  0.3668 0.0689  0.5300°
No. of 0.6070" 01334 0.0705 03277 0.2979
panicies 04454 -0.3479 -0.2007 -0.1690 03883
per plant 0.6355" -0.2063  -0.0080 -0.0169  (.4886
01615 -0.0658 -0.0815  0.1257
Rate_ol -0.0193  0.0222 073097 02449
fflefrtl‘;; 02579 03004 03915 0.4531
‘ 01371 00492 0.0966 02738
i 02860 -0.0946  0.2913
No.of 05001 00143 0 165

kernels

0.2819 -0.3364 0103
0.3805 -0.1311  0.1%62
0.0031 02608

per panicle

TWrr UMW U@ O O®wWe TOT

Panicle 00029 00782
weight 0.1657 0.1057
01314 0183

-0.0729

1000~ 02551

\l:a[ ]1 :;1 -0.0473
D 0.2215

SOAIN POC-K.O=0-000 B:5-45-35 C10-9-7 D 15-13.5-10.5

Significant at 5%, 1% level of probability
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Table 12-1. Path coefficient analysis for variables upon grain vield per plant
in the hulled oat on the different fertilizer levels.

Fertilizer level

Tvype of effect

A B C D
Davs to heading vs. grain vield I -0.5706 -0.6507 -0.6236 -0.4776
Direct Py, -0.9647 -0.9970 -7.1571 0.9649
Indirect via days to maturity ri2Pa, -0.0484 -0.4893 -1.5455 -1.1250
Indirect via culm length ri3Pay 0.0587 -0.1687 0.9847 -0.0058
Indirect via panicle length sl 0.188 -0.5511 0.3220 -0.2664
Indirect via culm diameter I15Ps, 0.3393 2.0210 -2.6781 -0.1433
Indirect via no. of tillers per plant r1:Ps, 1.7823  -3.0542 -12.3509 -0.4678
L?::fm ¥ia no. of panicles per rPr, -3.0455  5.6205 -24.3303  0.3175
mi;fg; “;‘:_ "Lf‘l?m”f elfective r1.Pg, 1.1619  -2.6823 16.5430 -0.0453
Indirect via no. of kernels per . —
panicle riaPu 0.1528 -1.4398  4.2408 -0.2072
Indirect via panicle weight rioPia 0.0060 -0.2441 0.0954  0.3757
Indirect via 1000-kernel weight rinPin 0.1040 1.3345 -0.5124 0.1252
Days to maturity vs. grain yield Toy 0.0131 -0.3113 -0.3378 -0.0104
Direct Po, -0.1911 -0.6731 -1.9472 -1.4064
Indirect via days to heading r1zP1y -0.2444 -0.7249 -5.6806  0.7718
Indirect via culm length r23Pay -0.1208 1.0743 -1.1336 -0.0281
[ndirect via panicle length ra2aPay 0.2137 -0.8224 1.8476 -0.3942
Indirect via culm diameter rosPs, 0.1093 1.3666 -1.5385 -0.1274
Indirect via no. of tillers per plant r26Ps, -0.3809 -1.8984 6.4972 0.1315
L‘;::f“ via no. of panicles per rePi -0.4211  4.0718 -22.9400  0.1352
iﬂfé‘riﬁ; \p]:] ‘s‘l‘;mof effective rwPs 06617 -2.4477 22.0510 -0.0430
Lr;?]iirﬁgt via no. of kernels per rssPe  -0.1515 -1.3207 27414 -0.2373
Indirect via panicle weight ra210Poy 0.5451 0.4917 0.0203 1.1366
Indirect via 1000-kernel weight rzuPuy -0.0069 0.5715 -0.2533  0.0522
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Table 12-2. Path coefficient analysis for variables upon grain vield per plant in
the hulled ocat on the different fertilizer levels.

Fertilizer level

Tvpe of effect

A B C D
Culm length vs. grain vield N 0.3375  0.2134  0.2504 0.1192
Direct Ps. -0.2652  2.0700 -5.4371 -0.0609
Indirect via days to heading risPn 0.2137  0.0813 1.2962  0.0926
Indirect via days to maturity r23Pa -0.0871 -0.3493 -0.4060 -0.6486
Indirect via panicle length ry:Py, 0.1502 -0.8149 1.7041  -0.2948
Indirect via culm diameter risPs, -0.0212 -0.3274 0.4749  0.0059
Indirect via no. of tillers per plant r35Ps, -0.8195 0.6008 -3.0387 0.1659
Lrl’::'te“ via no. of panicles per ryPs, 1.2116 -0.6050 50628 -0.0433
:‘ﬁt:fg; :)‘:I ‘;;enff effective ruPs,  -0.1996  -0.4598 -1.2465 ~0.0039
L’;iiirc‘izt via no. of kernels per rePec 01135 -0.8375  2.5225 -0.1489
Indirect via panicle weight r310P 100 0.2503 0.3966 -0.4802 1.0039
Indirect via 1000-kernel weight 3P 0.0179  0.4678 -0.1874 0.0514
Panicle length vs. grain vield Ty 0.0531 0.1529 -0.0773  0.0826
Direct Py, 0.3373 -1.5263  3.1267 -0.5464
Indirect via days to heading risP, -0.5394 -0.3600 -3.0260  0.4704
Indirect via days to maturity r24Pay -0.1211 -0.3626 -1.1506 -1.0147
Indirect via culm length r3sPay -0.1181 1.1052  -2.9632 -0.0329
Indirect via culm diameter ra5Psy 0.3193 1.8862 -1.3290 -0.1201
Indirect via no. of tillers per plant rssPsy 0.8996 -1.6528  9.6516 -0.1707
L?:ri]rted ia no. of panicles per rePr, -1.2618  2.5948 -12.6537  0.1060
13?;;?5; via rete of elfective rsPs  0.3326 -0.9735 3.8372 -0.0140
Lr;iiil;zt i mo. of kernels per rePe  -0.3220 24272 5.5206  -0.3247
Indirect via panicle weight ra10Piov 0.4456  0.8919 -0.7892  1.6393
Indirect via 1000-kernel weight ranPi 0.0811  0.9507 -0.3350  0.0906
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Table 12-3. Path coefficient analysis for variables upon grain yield per plant in
the hulled oat on the different fertilizer levels.

Fertilizer level

Type of effect

A B C D

Culm diameter vs. grain vield rs. 0.0947 0.1121 -0.1546 0.0879
Direct Ps. 0.4709 3.2576 -3.5813 -0.2366
Indirect via days to heading risPi. -0.6952 -0.6185 -5.3521 0.5844
Indirect via days to maturity 125Pa. -0.0444 -0.2823 -0.8365 -0.7573
Indirect via culm length 1P 0.0120 -0.2080 0.7210 0.0015
Indirect via panicle length rizPa 0.2287 -0.8837 1.1603 -0.2773
Indirect via no. of tillers per plant rsaPey 0.5320 -1.5749 9.5299 -0.2519
Indirect via no. of panicles per rs-Pry -0.8645  2.8511 -11.1322  0.0670
plant
[ndirect via rate of effective resPs, 0.2965 -1.2999  4.5165 -0.0012
tillering per plant
Indirect via no. of kernels per - s .

. rsaPa; -0.3464 -2.9571 5.7935 -0.2986
panicle
Indirect via panicle weight rs10P e 0.4153 0.8832 -0.5976 1.1709
Indirect via 1000-kernel weight rs11 P 0.0898 0.9448 -0.3761 0.0869
No. of tillers per plant vs. grain yield Téu 0.7685 0.7269 0.7115 0.6255
Direct Ps, -3.6946 4.1206 -7.1571 1.2334
Indirect via days to heading riePiv 0.4654 0.7390 4.5061 -0.3660
Indirect via days to maturity rosPay -0.0197 0.3101 0.6449 -0.1499
[ndirect via culm length rasP3, -0.0588 0.3018 -0.8422 -0.0082
Indirect via panicle length r46P4y -0.0821 0.6122 -1.5383 0.0756
Indirect via culm diameter I'sePsy -0.0678 -1.2451 1.7398 0.0483
Indirect via no. of panicles per reiPry 48119 -6.0328 16.7364 -0.4371
plant
Indirect via rate of effective resPr,  -0.8070  1.7059 -10.1341  0.0143
tillering per plant
Indirect via no. of kernels per resPay 0.0503 11207 -3.4932  0.0932
panicle
Indirect via panicle weight re10P 1o, 0.2464 0.3755 -0.0611 0.2205
Indirect via 1000-kernel weight re11Pin -0.0754 -1.2811 0.3103 -0.0988
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Table 12-4. Path coefficient analysis for variables upon grain vield per plant in
the hulled oat on the different fertilizer levels.

Tvpe of effect

Fertilizer level

A B C D
No. of panicles per plant vs. grain vield -, 0.8994  0.7810  0.7528  0.6405
Direct P+ 4.9715 -6.2374 32.7901 -0.5482
Indirect via days to heading ;P 0.5910 0.8984 5.3106 -0.5588
Indirect via davs to maturity 1P 0.0162 0.4393 1.3623 0.3440
Indirect via culm length ra;Pa -0.0646 0.2008 -0.8395 -0.0048
Indirect via panicle length 47 Py -0.0856 0.6349 -1.2066 0.1057
Indirect via culm diameter 57 P -0.0819  -1.4890 1.2159 0.0289
Indirect via no. of tillers per plant 67 Psy -3.5760 3.9854 -17.4670 0.9834
‘i?l?:rlerf; \;;i:;' l.paltaentOf eifective r:Psy -1.1211 2.3903 -18.7095  0.0573
L’;‘j]ii’jzt via no. of kernels per r:aPs, 0.0073 06355 -1.4347  0.0100
Indirect via panicle weight r516P 1oy 0.3221 0.3648 -0.5216 0.2831
Indirect via 1000-kernel weight rinPin o -0.0793 0 -1.0421 0.2529  -0.0600
)}?i;ztlg of effective tillering vs. grain . 0.8182 0 5945 05719 03831
Direct Ps. -1.5932  3.2450 -23.8338 0.0782
Indirect via days to heading nsPi 0.7036  0.8241 4.9677 -0.5594
Indirect via days to maturity rosPa, 0.0794 0.5076 1.0717 0.7741
Indirect via culm length r3sPs. -0.0332 -0.2933 -0.2844  0.0030
Indirect via panicle length risPay -0.0704  0.4579 -0.5034 0.0979
Indirect via culm diameter r3:Psy -0.0876  -1.3050  0.6787  0.0035
Indirect via no. of tillers per plant re:Pey -1.8713 2.1662 -8.3411 0.2263
L?::f“ via no. of panicles per r+ePs, 3.4984 -4.5945 25.7402 -0.4013
L‘;iiirc‘“;gt via no. of kernels per rsPs  -0.1425  -0.3399  0.9920 -0.0813
Indirect via panicle weight reioPioy 0.4089  0.3034 -0.8058  0.2423
Indirect via 1000-kernel weight rsnPne -0.0737  -0.3771  0.1603 -0.0002
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Table 12-5. Path coefficient analysis for variables upon grain yield per plant in
the hulled oat on the different fertilizer levels.

Fertilizer level

Type of effect

A B C D
\ . o . M v
No. of kernels per panicle vs. ros 0.2060  0.1052 -0.0018  0.0553
grain vield
Direct Pa. -0.5112 -3.8539 8.1980 -0.4250
Indirect via days to heading riaPr -0.2883 -0.3725 -3.7024 0.4704
Indirect via days to maturity 1P -0.0566 -0.2306 -0.6511 -0.7853
Indirect via culm length 3P -0.0589 0.4498 -1.6730 -0.0213
Indirect via panicle length raaPy 0.2125 -0.9613 2.1090 -0.4175
Indirect via culm diameter r50Ps5. 0.3191 2.4996 -2.5309 -0.1662
Indirect via no. of tillers per plant rssPs. 0.3632 -1.1983 8.3588 -0.2760
Indirect via no. of panicles per . _gg706 1.0285 -5.7383 -0.0129
plant
Indirect via rate of effective rsoPs, 0. 4442 02863 -2 8839 0.0150

tillering per plant
[ndirect via panicle weight ronPise 0.6420 0.8747 -1.0115 1.5059
Indirect via 1000-kernel weight ran Py 0.0992 1.5829 -0.4764 0.1373

Panicle weight vs. grain yield r'io 0.7383 0.6726 0.7144 0.5580
Direct Pios 0.8929 1.8823 -1.6739 2.0178
Indirect via days to heading rioPn -0.0065 0.1293 0.6849 0.1797
Indirect via days to maturity r216P2 -0.1167 -0.1758 0.0236 -0.8226
Indirect via culm length rnePs -0.0743 0.4361 -1.5599 -0.0303
Indirect via panicle length tatoPay 0.1683 -0.7232 1.4742 -0.4439
Indirect via culm diameter rs10Psy 0.2190 1.5285 -1.2785 -0.1373

Indirect via no. of tillers per plant rsioPsv -1.0193 0.8221 -0.7160 0.1348

Indirect via no. of panicles per

plant 0P 1.7932 -1.2088 10.2174 -0.0769

Indirect via rate of effective

o r310Pa, -0.7295 0.5231 -11.4736 0.0094
tillering per plant

a no. of kernels per

Indirect v

panicle raicPs, -0.3676 -1.7909  4.9541 -0.3172

Indirect via 1000-kernel weight riontPi -0.0212  -0.7502 0.0622 0.0143
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Table 12-6. Path coefficient analysis for variables upon grain vield per plant in
the hulled oat on the different fertilizer levels.

Type of effect

Fertilizer level

A B C D
1000-kernel weight vs. grain yield 1, 0.4679 0.4319 0.5224 0.4717
Direct Py -0.1623 -2.3732 0.7075 -0.2112
Indirect via days to heading rinP, 0.6184 0.5606 5.2018 -0.5859
Indirect via days to maturity ranPa -0.0081 0.1621 0.7027 0.3474
Indirect via culm length v P 0.0293 -0.4080 1.4403 0.0148
Indirect via panicle length ranPa -0.1686 0.6114 -1.4805 0.2343
Indirect via culm diameter rs1Ps, -0.2607 -1.2969 1.9038 0.0974
Indirect via no. of tillers per plant rsiPs, -1.7154 2.2243 -8.6040 0.5769
Indirect via no. of panicles per ) . o - - _
rinPoy 2.4296 -2.7388 11.7192 -0.1558
plant
Indirect via rate of effective raiPs -0.7236 05156  -5.4007 -0.0001
tillering per plant
Indlirect via no. of kernels per FaryPo 03125 9 5706 -5.5205 02763
panicle
Indirect via panicle weight rion P 0.1168 0.5950 -0.1471 0.1362
S AIN-P:05-K:0=0-0-0 B:5-4.5-3.5 C:10-9-7 D:15-13.5-10.5
THE, md . e 20 1 Ee w =
A9 BRE Jeld Aoz wol (rmiss
HE9 IE%)&K" Hodgoll wal ERIT U 2 B2 19964 118 % 19974 6H
& Bl 7EA PN BRI B BB A Akt
REIRES dkEo) mImsl= AN Frgol HHAZ 78 T 194 ks
B o Mo 7)og &R A i WIEE 4KES IEEs] e we 7t
ol AEERIRE 4T HR MR ode 2 Fgel HREEML E{HF, EHME, ERE
PUS &BEfez v HiE U MERRs THEY. IREEHHRY 2 BIRIRELE oiTE R
2 #Emgel 22 YA HhS BolA ¢ Rl

oo R(1997) %= gFAelolA vl fAmS
W& A

1. EEFES HfEaE. RE ER RE

{(’(



WIEE ERo| W2 @A BEF2 2 KW Parameter 31

fEECRY, THIE. HREREINAM A v

cha, R R BREEERL BT

HEL 27 o] FRadde @

2 Holrt.

Wil ol #ibo| ubl E(HFS BE)o i

kgl THidEo) 7Y HAn, £Hd

¥ BREordEdr fEE. RETEER ﬁi&'fr
g2 #flol Haldon HEls

e mEa A 71

3. BN SE(S IR
B orER BRETER B fEEo|Y
fEagekE 2 A9l HES Bt

4. WilPEo) uhd E{HHERe]l ol M fEE
Tb fEEkigotel JE(HES WilTmol H
hngkoll whel o}z WiplolA L. K
reEFel BRETEE MEME T By o
gEgy. HPUrsEFE s Y E GEHE
Bol wtolxi= fgilajel&lct.

O OBRiE Y ZBUFZIEREe] =l vield A
o pREordERel HEEHG oY HBR
HIBYS WaMBee] #kol A ol
gt

6. Bl id EERE BisiRt o
HORSR, HEARS ol ERECRT R

R C: IRl Mz BRETERCL

IRlmoll M= phEadedoh, PRl

B FEEE, IRl M fEdo] Tt

Aot

7. JFhgrel kRl HEY HEERUT 4K
moll g EREFHR7E 23, GRS
wola o]l HHol Ixmd ZA ¥

At

l'

o

2 9ke).

A vhebd A

i

[\s]

il

\:
Z}
o

o
B

2 £ XK

Ui, it 1958, B ARHRIE
DEETHEIIRITREDOEY. {8

oy LBEITHEIHR.
B,

Coffman. F.A. 1961. Origin and history.
QOats and oat improvement. pp.l
5~40.

pp.89~106.

A 19700 M Bt BEEsEHsa
R ALFES] hRE) RIS BETC. $RECE
8:17~29.

WEEME 1972, ol Flikl MEsh: HH
BEe grtrel BT WP (R
11:105~120.

HEMR, 45LFR. 1973, BUSMEME oE &

ol Fimemy W fpREAY  FRES(L
RIS BFE. $8fE3E 14:111~115.
dE 1974, NE(Triticum  aestivum

L. em Thell) o} Hi%#] &gl BT

e, ‘Ffli?f"}f*r 15:1~31.
WEEM, BRI ZCOERE. 1980, /MBS MY

2 Him_ﬁﬂﬂﬁﬂ‘/'éioﬂ 3t E{EF TR

1Ry g iR 25(3): 15~30.
HWEE 1976, HER®EY fFER
ggholl WE A IKEBRELY #
WoOGB(ERE 21:233~249.

D.R. and K.H. Lu. 1959. A

correlation and path-coefficient

e EE

Dewey,

analysis of components of creasted
wheatgrass seed production. Agro-
nomy J. 51:515~518.

and F.L. Patterson. 1968.
Yield componint heritabilities and

Fonseca. S.,

inter-relationships in winter whe-
at (Triticum aestivum). Crop Sci.
8(5):617~620.

D.B.. and R.J. Carles. 1979.

Growth. development and cold to-

Fowler.

lerance of fall acclimated cereal
19:915~922.
K.S.

grains. Crop Sci.

Gandhi. S.M.. A.K. Sunghi.



32 olBhs YA

Nathawat and M. P. Bhatnagar.
1974. Genotypic variability and
correlation coefficients relating
to grain yield and a few other
quantitative characters in indian
wheats. Indian J. of Genetics and

Plant Breeding 24(1):1~8.

Gotoh., K. and Osanai. S. 1959
Efficiency of selection for yield
under different ertilizer levels
in a wheat cross. Jap. Jour.

Breeding 9(2.3):173~178.
AR, BE. BTE. 1980, EAHEIES
w2 EEE MY 4kE ¥ BH K
FEol BESH BHIE. ik 254(4):43~
57.

L.N. 1943. The genetic basis
for constructing selection indexes.
Genetics 28:476-490.

LB, 1994, iR HIER el we
A £, kR P HMERG BN
T AL R8s

Hobbs, J.A. 1953. The effect of spring
nitrogen fertilization on plant

Hazel,

characteristics of winter wheats.
Soil Sci. of Am. Proc. 17:39~42.
Johnson, V.A., K.J. Biever, A.
Haunold and J.W. Schmidt.
1966. Inheritance of plant height.
yield of grain. and other plant

and seed characteristics in
cross of hard red winter wheat
(Triticum aestivum L.). Crop
Sci. 6(4):336~338.

1982, #iEEantde] Fio) o2
ERERRE R Rikol BYT BEEEHTT.
W B E8YT ST,

1984. K&o] g L& 2 FEF

B,

EoL O

el EEN T Mol MY e
fEEE 29(2):175~178.
ER, WEM 1988, kYol

BE HATHES RIGR.
33(4):360~369.
T. 1968.

variability

9

210§ 4

R

the
of

characters in the Genus Avena

Studies

correlation

Kumagai. on

and

in relation of plant breeding. 4t
B. 72p. 129p.

Lamb., C.A.. and Robert M. Salter.
1936. Response of wheat varieties
to different fertility levels. J. of
Agri. Res. 53:129~143.

EEH BEKYE. 1983, Mkl ke W
of  Erizi BEYTEY  EEHITE
[, BFESR - Ik, e 150102
6~32.

ERA. 1974, PEFTHA QoM kg ¢

ik E e RS
f7E. e 15:33~39.

A HeENY

FERE tkhE. RBE. ek Ot
1988. elo] BAFH S &(§ 9 %

WOoRR. BaEUEE - F5E) 301D

*55~63.
FoLFh. #FEfE £%EE 1975 ®el Ltk
ks A |RIEER BoFhy FIHE

of B M7t $#fESE 20:152~162.
1976, A% gy HEw
7t 2 O7hA RSERE T A Y g 2

HARES .

TEFHPL vAE 2% e
21(1):137~180.
Long. O.H.. and C.D. Sherbakoff.

1951. Effect of nitrogen on yield
and quality of wheat. Agron. J.
43:320~321.

S, 1997, R 2 AJEERROl oE @
Al fafEo] fRed{bol s F



fEAER =20 WZ RAEA BXHa2 REE Parameter 33

B S T
Park. B.G. 1994. Quality  and
adaptability of naked oats (Avena
sativa var. nuda. Avena nuda
L.) in korea. A& BiEHMY G0,
Pendleton. J.W.. A.L. Lang and G.H.
Dungen. 1953. Response of spring
different

fertilizer treatment and seasonall

barley  varieties to

growing conditions. Agron. J.
45:529~532.
Frif. 1975, )] rE W JTEMRE K
of  BEEt  HHIEAY WITE. MR(ESE
18:88~123.
Robinson. H.F.. R.E. Comstock and
P.H. Harvy. 1951. Genotypic and

phenotypic correlations in corn
and their implications in selec-
tion. Agron. J. 43:282~287.

My, EEE 1996, wBale Wikl w
2 Hwrorddel BT AxE. RS
41(1)11~12.

FEWC, MHEER WERFEXR. 1958, &Y
parameter & B3, A LTI
7. HFEA(HRE). pp.77~88.

BT 1954, FEMTEREILIZRT 5 Maeny
I A G =F R L E ks 2 KL A S
5 EMEAH#(E. BTF# 4:145-
148.

Stanton. T.R. 1961. Classification of
Avena. QOats and oat improve-

ment. pp.75~111.

_69_



	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	1. 시비량에 따른 주요형질의 생태반응
	2. 시비량에 따른 선발지표

	적요
	<참고문헌>



