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Summary

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
genotypic, 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 results obtained are summarized as follows;

1. 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.

2. 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.

3. 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.

4. With increasing fertilizer level, the 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 yield and the number of tillers per plant and

the rate of effective tillering were decreased.



5. The phenotypic correlation coefficient between the grain yield and the
number of tillers per plant and panicles per plant showed highly positive values,
and the changes in phenotypic correlation coefficient for different fertilizer levels
had no definite tendency.

6. The characters of which direct effect estimates were high versus the grain
yield per plant were the number of panicles per plant on non-fertilizer plot, the
number of tillers per plant on decreased fertilizer plot, number of panicles per
plant on standard fertilizer plot, and the panicle weight on increased fertilizer
plot.

7. 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 yield.
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Table 1. Soil properties of experimental field

pH oM AV-P0s5 Exchangeable cation(me/100g) EC.
(1:5) (%) (ppm) Na Mg K Ca (dS/m)
5.9 1.72 1777 0.54 0.49 0.41 0.78 0.45

Table 2. Meteorological factors during the growing period

Temperature(C) Precipitation

Month Average Maximum Minimun (nn)
T N | T N | T N | T N
'96. Nov. 129 11.1 16.2 149 96 7.3 53.3 1044
Dec. 83 6.8 11.1 11.3 6.2 28 397 614
'97. Jan. 49 29 72 6.1 23 -0.2 538 445
Feb. 49 47 83 9.1 21 09 436 165.4
Mar. 8.1 8.0 119 124 48 37 1977 63.0
Apr. 127 13.0 17.0 180 85 77 205.7 150.9
May 17.3 184 21.7 24.1 130 13.2 833 884
June 207 21.7 24.7 269 153 170 1706 982

Note. T : testing period N : normal year(1991 ~1995)
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Table 3. Days to heading and maturity of the hulled oat cultivars on the different fertilizer levels

Days to heading Days to maturity

B C D Ave A B C D Ave
Olgwiri 180.3 180.7 1803 181.0 1806 208.0 209.0 208.7 209.0 208.7
Early 80 1817 1790 1803 179.7 180.2 2103 209.7 2103 2093 2099
Malgwiri 189.3 1830 1900 1853 1832 206.7 207.0 2083 2073 2073
Younmac B 1807 1800 181.0 1813 1808 2103 209.7 211.0 2087 2099
Tamla 2 185.0 183.0 1860 1843 1846 207.7 2080 207.3 209.0 2080
Tamla 3 182.0 183.0 1813 1813 1819 2063 2060 2050 207.0 206.1
Tamla 4 181.0 180.0 1833 180.0 181.1 2053 2047 206.7 206.0 205.7
Tamla 5 180.0 180.7 179.0 1787 1796 2050 2063 207.0 206.7 206.3
Tamla 6 1810 181.3 1793 181.3 180.7 209.7 2100 208.7 209.7 2095
Tamla 7 186.3 1877 1867 187.0 189 209.7 2153 211.7 2120 2122
Tamla 8 182.0 181.7 1823 1830 1823 2047 206.7 2063 2063 206.0
Tamla 9 186.0 187.7 187.7 1873 1872 2093 211.3 2127 2113 2112
Gwini 34 1887 1873 1837 189.0 1884 2127 2137 2120 2123 2127
Pennwin 181.0 180.3 180.7 1813 1808 2077 2083 2080 2083 208.1

SABl4 G 1830 1797 1820 1803 1813 2053 2060 207.3 207.0 206.4

IT 133680 1940 1983 201.0 1977 1978 2100 2187 2200 2147 2159
IT 133805 1850 184.7 183.7 1860 1849 2050 207.0 2063 206.7 2063
IT 58018 1827 183.0 1843 1823 1831 2083 2083 2083 209.0 2085
IT 58504 180.7 179.7 1800 1803 180.2 206.7 207.0 207.0 2063 206.8

Cultivar

Average 183.7 1835 184.0 1835 207.8 209.1 209.1 2088
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 26

LSD(5%) between fertilizer means

for the same or different cultivar NS 41

> AN-P:05-K:0=0-0-0 B:5-45-35 C110-9-7  D:15-135-105
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Table 4. Culm and panicle length of the hulled oat cultivars on the different fertilizer levels

Culm length(cm) Panicle length(cm)
A B C D Ave A B C D Ave

Cultivar

Olgwin 740 787 787 8.0 799 193 203 203 210 202
Early 80 66.0 787 727 753 732 177 187 187 193 186
Malgwiri 443 523 540 573 520 187 190 193 197 192
Younmac B 657 750 750 773 733 167 193 200 187 187
Tamla 2 653 77 847 817 769 240 2563 253 247 2438
Tamla 3 60.7 677 760 740 699 180 193 183 207 193
Tamla 4 633 777 847 807 766 157 187 187 200 183
Tamla 5 61.3 707 753 783 714 160 173 177 177 172
Tamla 6 680 720 793 803 749 187 190 197 210 196
Tamla 7 90.0 960 957 1023 96.0 233 237 223 227 230
Tamla 8 677 793 837 833 785 167 180 187 190 181
Tamla 9 733 817 843 870 816 220 247 243 253 20.1
Gwin 34 683 787 8.0 813 786 220 227 247 240 234
Pennwin 683 793 800 737 753 183 217 213 213 207

PERDEBERG. .-
SAIGl4 657 757 793 790,749 163 203 193 193 188

IT 133680 703 810 827 8.7 799 220 227 247 233 232
IT 133805 560 660 683 697 650 157 173 183 177 173
IT 58018 700 773 847 843 791 193 193 200 207 198
IT 58504 69.3 81.7 927 917 839 197 223 253 223 224

Average 636 761 799 806 190 205 209 210
LSD(5%) between fertilizer means 79 15
LSD(5%) between cultivar means 39 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

_11_
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LA R (FRRE Ol A MEME U2 B8R £ Addn F ke %4 AR
gk Mg 22 S ¥®eE 33, €@ 5%, PERDEBERG.S.A1514, IT 58018
ol X, IT 133680 7H3 Ao =g, IT 133805 IT 58504 T &= M7t 32
SOFECIATE A HERS WiBRE ol figtto)l A on, MmfEdelE {iEMol
AEE o) o] H(1980)0) KWLM BEBRKIZ SEMTE BASFAT HRERS
GOFE AR HE S A BAde #E fAREAT AiskaEEEe] 80% Lk E
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Table 5. Culm diameter and the number of tillers per plant of the hulled oat

cultivars on the different fertilizer levels

. Culm diameter(mm) No. of tillers per plant
Cultivar
A B C D Ave A B C D Ave
Olgwiri 48 48 48 50 49 84 113 113 139 112

Early 80 45 51 49 49 49 77 131 128 129 116
Malgwiri 59 62 63 63 62 62 79 93 100 84
Yonmac B 45 50 51 52 50 90 99 129 134 113

Tamla 2 59 66 66 65 64 66 92 108 108 94
Tamla 3 50 54 53 54 53 11.3 114 141 142 128
Tamla 4 49 53 55 55 53 6.3 107 117 11.1 100
Tamla 5 45 45 46 48 46 121 136 190 169 154

Tamla 6 48 51 54 51 5l 91 122 128 148 122
Tamla 7 60 60 57 62 60 82 91 12 128 103
Tamla 8 53 53 58 55 556 74 113 115 101 101

Tamla 9 56 61 55 59 58 79 112 122 137 113
Gwiri 34 53 60 57 57 57 70 87 109 107 93
Pennwin 45 50 49 46 48 80 92 111 108 938
PERDEBERG

SAISl4 47 50 50 49 49 97 121 131 149 125
IT 133680 58 61 67 65 63 50 60 83 93 72

IT 133805 36 39 41 40 39 58 87 109 113 92
IT 58018 52 52 55 52 53 109 118 142 142 128
IT 58504 42 46 48 45 45 49 78 83 73 71

Average 50 53 54 654 80 103 119 123
LSD(5%) between fertilizer means NS 31
LSD(5%) between cultivar means 0.3 09
LSD(5%) between cultivar means

e NS 1.8

for the same fertilizer

o .
LSD(5%) between fertilizer means NS 35

for the same or different cultivar

_13_



Table 6. The number of panicles per plant and the rate of effective tillering
of the hulled oat cultivars on the different fertilizer levels

. No. of panicles per plant Rate of effective tillering
Cultivar
A B C D Ave. A B C D Ave
Olgwiri 7.2 9.7 97 107 93 858 8.9 89 768 84.1
Early 80 6.2 102 94 88 87 808 787 761 689 761

Malgwiri 46 60 75 79 65 70 764 817 789 780
Younmac B 67 78 95 102 86 %4 792 741 761 76.2
Tamla 2 60 79 102 87 82 912 861 947 808 882
Tamla 3 97 90 125 132 111 83 793 886 936 867
Tamla 4 55 96 98 87 84 893 891 80 784 85
Tamla 5 97 106 157 138 125 804 776 826 820 807
Tamla 6 7.1 86 96 96 87 781 689 747 646 716
Tamla 7 73 74 93 112 88 8.2 8l4 837 877 8.5
Tamla 8 6.1 92 96 93 86 828 8l6 841 929 854
Tamla 9 56 78 80 87 175 70.1 687 687 632 677
Gwiri 34 52 74 94 91 78 766 845 867 8.3 833
Pennwin 69 78 90 88 81 863 838 813 813 832

PERDEBERG.
S A5l 84 98 102 118 101 8.5 806 782 790 811

IT 133680 2.2 26 24 30 26 423 428 292 320 366
IT 133805 43 74 7.7 70 66 743 886 736 622 747
IT 58018 31 96 115 110 101 749 793 808 774 781
IT 58504 38 59 67 52 54 773 721 841 723 765

Average 6.3 8.1 94 9.3 790 782 787 754
LSD(5%) between fertilizer means 2.1 NS
LSD(5%) between cultivar means 0.8 6.8
LSD(5%) between cultivar means

o 17 NS

for the same fertilizer

o .
LSD(5%) between fertilizer means 26 NS

for the same or different cultivar

_14_
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Miksln MAfEM ZR7F 2dn 9o, Hobbs(1953)%F Lamb(1936)el <jst#
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Table 7. The number of kernels per panicle and the panicle weight of the
hulled oat cultivars on the different fertilizer levels

. No. of kernels per panicle Panicle weight(g)
Cultivar
B C D Ave, A B C D Ave.
Olgwiri 899 987 987 898 943 42 48 48 45 46

Early 80 525 542 580 534 545 35 40 37 36 37
Malgwiri 84 981 1057 97 9.2 35 40 41 38 39
Younmac B 538 671 675 669 638 38 46 39 41 41
Tamla 2 101.2 1199 1222 1164 1149 41 45 60 58 51

3 519 596 680 633 607 29 31 37 36 33

4 610 8.6 944 879 825 25 28 33 34 30
Tamla 5 539 557 660 684 610 26 27 33 31 29

6 561 565 748 699 643 38 43 46 48 44
Tamla 7 1002 1131 1242 1284 1165 43 50 52 55 50
Tamla 8 986 1009 979 906 970 30 34 34 36 34
Tamla 9 915 982 1059 1148 1026 41 45 39 50 44
Gwiri 34 1216 1348 1444 1425 1358 39 41 45 47 43
Pennwin 819 825 877 874, .849 39, .42 40 41 41

PERDEBERG.
S AlSl4 522 905 868 832 794 29 40 44 41 39

IT 133680 551 921 1036 977 871 23 28 31 40 31
IT 133805 418 411 440 439 427 17 20 21 22 20
IT 58018 793 830 745 756 794 31 33 30 31 3l
IT 58504 553 681 961 797 748 22 31 42 41 34

Average 728 845 905 874 33 37 40 41
LSD(5%) between fertilizer means 46 0.3
LSD(5%) between cultivar means 59 0.4

LSD(5%) between cultivar means

for the same fertilizer 119 0.7

LSD(5%) between fertilizer means

for the same or different cultivar 12.4 0.8
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Table 8. 1000-kernel weight and the grain yield per plant of the hulled oat
cultivars on the different fertilizer levels
. 1000-kernel weight(g) Grain yield per plant(g)
Cultivar
A B C D Ave A B C D Ave.
Olgwiri 39.3 382 382 363 380 150 222 222 275 217
Early 80 491 302 481 513 497 105 212 223 203 186
Malgwiri 350 363 346 349 352 82 110 125 146 116
Younmac B 463 524 445 485 479 109 144 181 173 152
Tamla 2 328 352 350 338 342 132 233 255 259 220
Tamla 3 432 412 392 400 409 136 141 170 179 157
Tamla 4 335 322 317 326 325 77 135 157 135 126
Tamla 5 393 401 394 393 395 137 168 220 219 186
Tamla 6 465 509 480 466 480 128 160 222 215 181
Tamla 7 325 327 324 334 328 146 152 215 224 184
Tamla 8 310 328 324 295 314 95 149 147 116 127
Tamla 9 355 342 330 337 341 93 157 175 167 148
Gwiri 34 268 285 272 270 274 6.1 104 136 93 99
Pennwin 382 384 387 388 385 124 175 174 165 160
SAl514 395 397 392 361 386 125 176 189 176 167
IT 133680 277 279 261 274 273 2.4 34 3.6 41 34
IT 133805 368 372 371 364 369 3.7 79 9.7 89 175
IT 58018 321 297 317 303 310 113 127 146 138 131
IT 58504 366 358 362 349 359 54 96 112 74 84
Average 369 376 365 364 101 146 169 162
LSD(5%) between fertilizer means NS NS
LSD(5%) between cultivar means 19 15
LSD(5%) between cultivar means
for the same fertilizer NS 29
LSD(5%) between fertilizer means NS 38

for the same or different cultivar
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Kool RAEE #inel oebd MEel HmdRAus &kEds 94E HRE
B9 oy Long ¥(1951)0] /[v#8oll A, Pendleton F(1953)2 Aol GhFERT ACK
S R HFstg on Wit ojdte MKEel dF e W Ot Al B
EE HAstE WS B F Adde #dide Ml WEEE get 2571
220go.2 7bd wda, A (21.7g), oF2l 80(18.6g), Bt 53(186g), Bt 65
(18.1g), et 73(184g) ¥& ¥¢on, IT 1336802 34go 2 #kiflEmol 714

-

AP R Bbol wWE ZF MRS HElEe e X A 2o gERAA
T3 ROGKES 98 F UE BIES W Ee 1A gdd g 255 fide
frel 1.2v), 2AYE 1.3 RICEANAM A

Table 9. Significant regression equation of the fertilizer levels upon grain yield

in hulled oat cultivars

Cultivar Equation
Olgwiri Y™ = - 7.300X° + 19583X + 14.775
Early 80 Y™ = -12633X° + 25.023X + 10.862
Malgwiri Y™ = - 0667X° + 5.107X + 8337
Younmac B Y™ = - 4333X° + 11.087X + 10643
Tamla 2 Y™ = - 9700X° + 22583X + 13525
Tamla 4 Y™ = - 7967X° + 15877X + 7672
Tamla 5 Y™ = - 3.167X° + 10677X + 13.355
Tamla 6 Y™ = - 3900X° + 12.323X + 12278
Tamla 8 Y' = - 8533X° + 14.013X + 9623
Tamla 9 Y™ = - 7.233X° + 15697X + 9.365
Gwiri 34 Y™ = - 8600X° + 15487X + 5743
PERDEBERG.S.A.1514 Y = - 6367X° + 12917X + 12525
IT 133680 Y" = - 0533X° + 1853X + 2427
IT 133805 Y™ = - 4767X° + 10663X + 3665
IT 58504 Y™ = - 8100X* + 13677X + 5222

D =, *x  Significant at 5%, 1% level of probability
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Table 11. Genotypic correlation estimated among the major agronomic characters in hulled
oat on the different fertilizer levels
No. of No. of No. of Grain
. Fertilizer Days to Culm  Panicle Culm  tjllers panicles Rate vof kernels Panicle 1000~ vield
Character X X cffective . kemnel
level  maturity  length  length diameter  per per tillering D?r weight weight per
plant plant panicle plant
A 0.2533 -0.2215 05391 0.7206 -0.4824 -0.6126 -07293 0.2989 0.0067 -0.6410 -0.5706
Days to B 07271 -00815 03611 06204 -07412 -09011 -08266 03736 -0.1297 -05623 -0.6307
heading C 0.7937 -0.1811 04228 07478 -0.6296 -0.7420 -06941 05173 -0.0957 -0.7268 -0.6236
D 0.7999 00960 04875 06057 -0.3793 -0.5791 -05798 04875 01862 -05930 -0.4776
A 04536 06337 02321 01031 -0.0847 -0.4153 02964 06105 00423 00131
Days to B 05190 05388 04195 -0.4607 -06528 -0.7343 03427 02612 -0.2408 -0.3113
maturity C 02085 03909 04296 -0.3312 -06996 -09252 03344 -0.0121 -0.3609 -0.3378
i D 04612 07213 03385 01066 -02446 -03504 053384 03633 -0.2470 -0.0104
A 04453 -0.0451 02218 02437 01233 02221 02803 -01105 03375
Culm B 03339 -0.1005 01458 00970 -0.1417 02173 02107 -01971 0.2134
length C 05450 -0.1326 01549 01544 00523 03077 02869 -0.2649 0.2504
D 05395 -00250 01345 00790 -00497 03303 04975 -0.2433 0.1192
A 06780 -0.2435 -0.2538 -0.2087 0.6299 04991 -0.4999 0.0531
Panicle B 05790 -0.4011 -0.4160 -0.3000 06298 04738 -0.4006 0.1529
length C 03711 -0.4920 -0.3859 -0.1610 06745 04715 -0.4735 -0.0773
D 05075 -0.1384 -0.1934 -0.1792 0.7641 08124 -0.4288 0.0826
A -0.1440 -0.1739 -0.1861 06776 04651 -05536 00947
Culm B -0.3822 -04571 -04006 0.7673 0.4692 -0.3981 0.1121
diameter C -0.4858 -0.339% -0.1895 0.7067 03570 -0.5316 -0.1546
D -0.2042 -0.1222 -0.0148 07025 05803 -0.4115 0.0879
A 09679 05065 -0.0983 02759 04643 0.7685
No. of B 09672 05257 -0.2908 01995 05398 0.7269
tillers per ¢ 08904 04252 -0.4261 00365 04386 0.7115
plant D 07973 - 0.1835 -0.2194 0.1093 04677 06255
A 07037 -0.0142 03607 0.4887 0.8994
No. of B 07366 -0.1649 01938 04391 0.7810
panicles C 0.7850 -0.1730 03116 03574 0.7528
per plant D 07321 -0.0235 0.1403 02842 06405
A 02788 0.4579 04542 08182
Rate of B 0.0882 01612 01589 05945
cffective ¢ 01210 04814 02266 05719
ullering 1, 01914 01201 00008 03831
No. of A 0.7190 -06114 0.2060
kernels B 0.4647 -0.6670 0.1052
per ¢ 0.6043 -0.6734 -0.0018
panicle D 0.7463 -06500 0.0553
A 01308 0.7383
Panicle B 0.3161 06726
weight C 0.0879 07144
D -0.0675 05580
A 0.4679
i?g?d B 04319
i C 0.5224
weight
D 0.4717
7 AN-PO--K0-0-0-0 B5-45-35 C:10-9-7 D15-135-105



Table 12. Phenotypic correlation estimated

on the different fertilizer levels

among

the major agronomic characters in hulled oat

Fetizer Days to Culm Panicle Culm  tiers panictes % % Romels Panicie  1000- (788
Character ~ 0™ oarity longth length diameter per  per | ctfective SGOESCoht  kemel - X2
plant  plant tllering  panicle weight plant

A 0262 02367 0406 03265+ -04170 -05H0« -033%0+ 0615 -00985 05771+ -0.44%
Days to B 06383+ -01022 02812 04815 -0.4905¢ 03081 -0.969+ 0353 -0091 -05133r -033es
heading € 05402+ -01617 03319 06451+ -03950 -06194%s 05347+ 0425 -01407 -06499+= -03317+
D 03018 0043 03994 05007+ -02075 -05%3« -0501+ 0491 00798 -05288+ -0.4H6

A 03636 O04711s 02227 0015 -00742 -0250 0215 04713+ 00110 00350

Days to B 03909 0302« 03%5 -01937 -03206 -0450 02995 02312 -02405 -023%
maturity € 01131 03379 02971 -03478 -05620+ -0.4916= 0304 00483 -02851 -0.2795
D 04169 05725+ 02698 00761 -0.1168 -02%41 04047 04504 -01135 -0.0084

A 0498 01199 02534 02683 0087 01921 0369 -00715 034

Culm B 05748« 0119 04248 04187 00974 01912 037 -01610 02938
length  C 05373« -00434 01872 01726 00054 0263 02592 -02176 02465
D 04716+ 00413 01533 01065 -00%2 03064 0435 -0183 01331

A 0635+ 00243 -00559 -0.129 03683« 03025+ -04%04 0138

Panicle B 05577+ -001%7 -00232 -01288 05161« 04720+ -03M8 01973
length  C 03196 -01815 -02876 -02280 06116+ 043% -04169 -0024]
D 0499 -01147 -01533 -01199 06700=+ 06608++ -03746 0059

A 00281 -0.0010 -00997 05790+ 04685+ -0.4970s 01546

Culm B 00395 -00835 -0.1631 06127+ 042% -03157 00933
diameter € 200799 02001 02385 053837+ 02861 -0.4489 -0.0637
D 201558 -0.1409 00790  06%3++ 04173 -03801 008%

No of A 09015+ 01417 00286 03004 03392 06707+
tllers B 0802+ 02365 01792 0332 02977  05773%s
per C 07530%+ -0.0668 -03277 -00328 02900 05414+
plant D 07419+ 00919 -02057 00834 03846  0589ws
No of A 05326+ 00188 03134 03470 08024+
panicles B 06201++ -0003 02837 01937 06393+
per C 0538ls -01723 02091 02531  0720dwe
plat D 077 00411 01332 02534  062%34es
A 01577 02155 01718 0526l

Ratc of g 00557 01168 0018 04305
cffective ¢ 00189 03600 01350 04498
illering 0145 01%8 00306 03654
No of A 05782++ -03307+ 021
kernels B 04607+ 03914 01217
per c 03643 06363+ 00240
panicle D 06524+ -0.3914++ (0.0606
A 00992 03380

Panicle B 02233 0.5896++
weight C 01112 0.6048+=
D 00098 049%Re

A 03601

1000- 0391
kemel 04446
weight 0432

T ANDO KO-000 B51535 C10-97 D15135-105

*  xx

Significant at 5%, 1% level of probability



Table 13. Environmental 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 Fertilizer Davs to Culm  Panicle  Culm  jjiers panicles effective kemnels Panicle rernel vield
level maturity length  length diameter  PeT per o per weight 2

plant  plant tllering  panicle weight  plant

A 02795 -0.2737 -01314 -01289 -03299 -0.4830% -03427 00134 -036% -0.1933  -0.0231
Days to B 0.1993 -02047 00410 -00794 00786 00826  0.0352 01763 02134 -00%8 00393

hewding € 00200 -00066 00189 0327 -02204 -002381 006% 0065 -024% -01171 -00169
D -00063 -00003 0246 00632 02802 -01202 -03997 01252 -0141 -0130 -016M

A 0209 01638 02101 -0.0276 00071 00078 0245 02682 -00752  0.I3%9

Days to B 00861 04520 00704 03135 02051 -01212 00330 01378 -03092 0151
matrite € -02171 -04772¢ 01944 -0.1369 -00036 00918 03141 00409 -02067 -00068
D 00167 -00222 02048 -0.2052 -00207 O0JHMI  -019%5 -00473 02022 -01967

A 04988+ 06476+ 04314 04024 00496 0088 05042 00935 03726

Culm B 03402 0280 03813 03017« 01256 00279 019% 0036 02021
length c 0439 02530 03796 0280 -0.130 01041 01107 00107  0.1682
D 00940 -0018 02038 00741 -0.1017 -00021 -00166 00306 04779

A 04937 04473 03648 -00584 0309 03366+ 00404 03873

Panicle B 03535 02189 01250 -00659 00511 01860 -00058 0078l
length c 01077 02639 00834 -0.4208 01024 03779 -0.1583 00102
D 0439 -00926 -023 -0.I389 0337 0182 -0853 -0.IRI

A 04091 0378 -00104 01746 03092+ -024%1 03%l

Culm B 01498 01696 00518 00942 00230 02403 0175
diameter  C 03177 00435  02%9 02161 0184 00561 00512
D 00881 -01371 -02137 03023 00192 -023%4 0119

A 0727e+ 02856 02449 04919+ 01878  0.H79

No.of g 06762+ -01240 -01187 01887 -0.1487 00923
tillers c 04063  -0386d++ -03674« 0121 0268 -01145
per plant 1y 03543 -03969  -0.0607 -00675 -0.131 007
A 04191 01426 03668 00689 05401+

No. of B 06070+ -01351 00705 -03277 02979
panicles ¢ 04451 03179 -02007 -0.1690 03885
per plant 0635+ -02063 -0.0080 -00160  0.4886
A 01615 -00638 -0.0815  0.1257

Ratc of =g 00193 00222 07309+ 02449
‘tflfl‘fr:’;: c 02579 -03094 -0.3915 0451
D 01371 0042 0096 02788

No. of A 02860 -0.0846 02913
kernels B 0.5001+ 0.0143 0.1688
per C 02819 -03%4 01943

panicle D 03805 -0.1341 01762
A 00031 02608

Panicle B 00029 00782
weight  C 01657  0.1057
D 01314 0.834

1000 A -0.0729
kernel it 02551
weight ¢ -oo4i3
D 02215

2 ANN-PO5;-K:0-0-0-0  B5-45-35 Ci10-9-7  D:15-135-105
=, *x © Significant at 5%. 1% level of probability
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Wright(1921), Dewey 9t Lu(1939) Fol AlAIgH wie} zrol WH MMl i M HIK
RS bt MR BREE el o8t Zie Aoe 29 1, 2, 3, 4
2L 149 2o,

mACRE Al A = BREE Rl et B EE(Pr,=4.9715), BTI(P1,=0.8929), PRI
(P5,=0.4709), BEE(P.,=0.3373)9] (ides k7 A JYetk i, oI5 F BWHIBHGRET
=Y BRI, =0.8994) = B (r7P1,=0.5910) 9 BT (ri0P10y=0.3221) 00 2] &+
U7 A Jebgt oy @iz ets ZA Jebyd seaiie] ik ot
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K E(Py,=2.0700), BiTi(P1,=1.8823)0] #HlE Wt (ifzmes & ERS
FAJoh olE T HMHHBHGEEO %Y BRI 5 EER(re,=0.7269), 1{i5r8EF (1v=0.5945),
BTi(r0,=0.6726)9] WifZBRE B KBRS 14 mER raPs,=1.7059) 2 #ETE
Y 8(rewPo,=1.1207)0 2 & R4 ol X, 4 HeERS KiindlmE 53
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77 EE B (re10Pe=0.8221) 0 o] & A7 HSE ¢+ AU
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B BA 80(r 7P, =5.3106), 4 F H #Bl(raPx=1.3623) ¥ B (rsP5=12159) ¥ &3
kol R, FHRT(r,=05224) BKEBE(rnP,=11.7192), HHA E(r1P1,=5.2018),
B (rsnP5=1.9038), B E(r;nP3=1.4403) F& F3F MM F&o] Rt

WACRL A= BET(P6,=2.0178), ¥R 5 8ER(Pe,=1.2334), HIEEIUI(P1,=0.9649) ¥ 2
Wit K7 24 e olE F EEHMOl U BT (ro,=05580)3 i
(re,=06250) 9] FEARE RE TS HHM(noPL,=0.1797), ¥R B E(re0Ps=0.1348)
T T MEMKRRG BES HEMRL BMMHNAN A EES FAoH,
Bl E BMTES 3 SR (racP10y,=0.2205)7 ¥l d =A Jdgdie
Aot B pRERS] R E G HA ol HEZRIT BEHRMA A EEstn
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Table 14-1. Path coefficient analysis for variables upon grain yield
in the hulled oat on the different fertilizer levels

per plant

Type of effect

Fertilizer level

A B C D
Days to heading vs. grain yield Iy -0.5706 -0.6507 -06236 -0.4776
Direct P, -09647 -09970 -7.1571 0.9649
Indirect via days to matunty r12Psy -0.0484 -04893 -15455 -1.1250
Indirect via culm length rizPay 0.0587 -0.1687 0.9847 -0.0058
Indirect via panicle length risPay 0.1886 -0.5511 03220 -0.2664
Indirect via culm diameter risPsy 0.3393 20210 -26781 -0.1433
Indirect via no. of tillers per plant risPsy 17823 -3.0542 -123509 -0.4678
:)rll:lnrtw via no. of panicles per | b 30455 56205 -243303 03175
iﬁféﬁ; ::r S;ff effective r1sPs, 11619 -26823 165430  -0.0453
gﬁlur:]zt via no. of kernels per rioPoy 01528 -14398 42408 -0.2072
Indirect via panicle weight rioPioy 0.0060  -0.2441 0.0954 0.3757
Indirect via 1000-kemnel weight rinPuy 0.1040 1.3345 -0.5124 0.1252
Days to maturity vs. grain yield Iy 0.0131  -0.3113 -0.3378 -0.0104
Direct Py, -0.1911 -0.6731 -19472 -1.4064
Indirect via days to heading rioPi. -0.2444 -0.7249 -3.6806 07718
Indirect via culm length rzPs, -0.1208 1.0743  -1.1336  -0.0281
Indirect via panicle length raPa, 02137  -0.8224 1.8476  -0.3942
Indirect via culm diameter r5Ps, 0.1093 1.3666 -15385 -0.1274
Indirect via no. of tillers per plant rxPs, -0.3809 -1.8984 6.4972 0.1315
;’l]slnrte“ via no. of panicles per | p - _gg11 40718 229100 01352
E?;gé :):l :j;t()f effective roPs, 06617 -24477 220510  -0.0430
:;dnljr:lg via no. of kemels per rPo, 01515 -13207 27414 -0.2373
Indirect via panicle weight r210P1oy 0.5451 04917  0.0203 1.1366
Indirect via 1000-kemel weight rouPr, -00069 05715 -0.2553  0.0522
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Table 14-2. Path coefficient analysis for variables upon grain yield per plant
in the hulled oat on the different fertilizer levels

Type of effect ... Fertilizer level

A B C D _
Culm length vs. grain vield I 0.3375 0.2134 0.2504 0.1192
Direct Py -0.2652 20700 -54371  -0.0609
Indirect via days to heading rizP, 0.2137 0.0813 1.2962 0.0926
Indirect via days to maturity rxPo, -0.0871  -0.3493 -0.4060 -0.6486
Indirect via panicle length r34Pay 0.1502  -0.8149 1.7041  -0.2948
Indirect via culm diameter rPsy -0.0212 -0.3274 0.4749 0.0029
Indirect via no. of tillers per plant r3Pe, -0.8195 0.6008 -3.0387 0.1659
:Dr]l::tea via no. of panicles per - p o116 06050 50628 -0.0433
iﬁiﬁ; ;2 r;;‘;ff effective rPs  -0.1996  -04598 -12465  -0.0039
L’;‘j‘ﬁrcit via no. of kemels per rwPe,  -0.1135 -08375 25205  -0.1489
Indirect via panicle weight raoPloy 02503 03966 -0.4802  1.0039

Indirect via 1000-kernel weight rsuPuy 0.0179 0.4678 -0.1874 0.0514

Panicle length vs. grain yield Iy 0.0231 01529 -0.0773 0.0826
Direct Py 03373 -1.5263 31267 -0.5464
Indirect via days to heading raPiv -0.5394 -0.3600 -3.0260 0.4704
Indirect via days to maturity r24P2y -0.1211  -03626 -1.1506 -1.0147
Indirect via culm length r3sPay -0.1181 11052 -29632 -0.0329
Indirect via culm diameter rasPsy 0.3193 1.8862 -1.3290 -0.1201
Indirect via no. of tillers per plant rsPsy 0899 -1.6528 96516 -0.1707
S:Jnrtw via no. of panicles per | b 10618 o548 126537 0.1060
g}i;:c; ‘[’:; r;:;t(’f effective rasPsy 03326 -09735 38372 -00140
Il)“ailjrce]‘: via no. of kemels per roPe,  -03220 -24272 55296  -0.3247
Indirect via panicle weight raioPoy 0.4456 0.8919 -0.7892 1.6393

Indirect via 1000-kernel weight ranPiy 0.0811 09507 -03350  0.0906
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Table 14-3. Path coefficient analysis for variables upon grain vield per plant
in the hulled oat on the different fertilizer levels
Fertilizer level
Ty f eff
ype of effect A B ¢ b

Culm diameter vs. grain yield I'sy 0.0947 0.1121  -0.1546 0.0879
Direct Ps, 0.4709 32576 -35813 -0.2366
Indirect via days to heading ri5P1y -06952 -0618 -5.3521 0.5844
Indirect via days to maturity 5Py -0.0444 -0.2823 -08365 -0.7573
Indirect via culm length rasPsy 0.0120 -0.2080 0.7210 0.0015
Indirect via panicle length rs5Pay 02287 -0.8837 1.1603  -0.2773
Indirect via no. of tillers per plant rssPsy 05320 -1.3749 95299 -0.2519
Indirect via no. of panicles per g5 2511 111322 00670
plant

ITldJI“EC[ via rate of effective rPs 02%5  -1.2999 45165 -0.0012
tillering per plant -

IndJArect via no. of kemels per rsoPo, 03464 -2.9571 57035 -0.2086
panicle

Indirect via panicle weight r510P10, 0.4153 0.8832  -0.3976 1.1709
Indirect via 1000-kernel weight rs1Py 0.0898 09448 -0.3761 0.0869
No. of tillers per plant vs. grain vield rsy 0.7685 0.7269 0.7115 0.6235
Direct Py -3.6946 41206  -7.1571 1.2334
Indirect via days to heading rieP1, 0.4654 0.7390 45061  -0.3660
Indirect via davs to maturity raPo, -0.0197 0.3101 06449  -0.1499
Indirect via culm length ruPsy -0.0583 03018 -0.8422  -0.0082
Indirect via panicle length rsPay -0.0821 0.6122 -1.3383 0.0736
Indirect via culm diameter r36P5, -0.0678  -1.2451 1.7398 0.0483
Indirect via no. of panicles per b, | 48119  -6.0328 167364 04371
plant ’

Indirect via rate of effective rePs  -08070 17059 -101341 00143
tillering per plant

Indirect via no. of kemels per _ ,

. reaPoy 0.0503 1.1207  -3.4932 0.0932

panicle ’

Indirect via panicle weight re10P10y 0.2464 03755  -0.0611 0.2205
Indirect via 1000-kemel weight renlPry -0.0734  -1.2811 03103 -0.0988
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Table 14-4. Path coefficient analysis for varables upon grain vield per plant
in the hulled oat on the different fertilizer levels

__Fertilizer level

no. of panicles per plant vs. gram 08994 07810 07328 06405

vield

Direct 7y 49715 -6.2374 327901  -0.5482
Indirect via days to heading riiPiy 0.5910 0.8984 53106 -0.5588
Indirect via days to maturity Py 0.0162 0.4393 1.3623 0.3440
Indirect via culm length r3Ps, -0.0646 0.2008 -0.8395 -0.0048
Indirect via panicle length ryiPay -0.0856 06349 -1.2066 0.1057
Indirect via culm diameter r57Psy -0.0819 -1.48%0 1.2159 0.0289
Indirect via no. of tillers per plant re7Pe, -3.5760 39854 -17.4670 0.9834
iﬁ;e;; ;‘; ’;;:’f effective rwPe -11211 23903 -187095 00573
;r:rhﬁrcf via no. of kemels per roPey 00073 06355 -14347  0.0100
Indirect via panicle weight r710P 1oy 0.3221 0.3648 -0.5216 0.2831
Indirect via 1000-kemnel weight Py -00793  -1.0421 0.2529  -0.0600
?}aetlg of effective  tiffering fvs ABram L) ° 08182 05045 05719 03831
Direct Pa, ~1.5932 3.2450 -23.8338 0.0782
Indirect via days to heading risPiy 0.7036 0.8241 49677 -0.5594
Indirect via days to matunty rsPay 0.0794 0.5076 1.0717 0.7741
Indirect via culm length r33Pay -0.0332 -0.2933 -0.2844 0.0030
Indirect via panicle length raPay -0.0704 04579  -0.5034 0.0979
Indirect via culm diameter rsPsy -0.0876 -1.3050 0.6787 0.0035
Indirect via no. of tillers per plant resPey -1.8713 21662 -83411 0.2263
:)Tglnrtm via no. of panicles per b, 34984 -45945 257402 -0.4013
;’;?‘ﬁrcit via no. of kemels per roPo, 01425 -03399 09920 -00813
Indirect via panicle weight rsi0P1oy 0.4089 0.3034 -0.8058 0.2423
Indirect via 1000-kemnel weight reuPuy  -0.0737 -0.3771 0.1603  -0.0002
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Table

14-5. Path coefficient analysis for vanables upon grain

in the hulled oat on the different fertilizer levels

yield

per plant

Type of effect

Fertilizer level

A B C D

No. of kernels per panicle vs. - —

grain vield oy 0.2060 0.1052 -0.0018 0.0553
Direct Py, 05112 -3.8539 81980  -0.4250
Indirect via days to heading rigPiy -02833 -03725  -3.7024 0.4704
Indirect via days to maturity raPoy -0.0566 -02306 -0.6511 -0.7853
Indirect via culm length r3oP3y -0.0589 0.4498 -16730 -0.0213
Indirect via panicle length rigPay 02125 -0.9613 21090  -04175
Indirect via culm diameter r5oPs, 0.3191 24996 -25309 -0.1662
Indirect via no. of tillers per plant resPey 03632 -1.1983 8.3588  -0.2760
L’l’:]nrtm via no. of panicles per b 00706 10285 5733  -00129
iﬁi:ﬁ ;; Z;t(’f effective rePs  -04442 02863 -28%39 00150
Indirect via panicle weight rowPloy 06420 08747 -10115  1.5059
Indirect via 1000-kernel weight ronPuy 00992 15829 -04764  0.1373
Panicle weight vs. grain yield Toy 07383 06726 07144 05580
Direct Puoy 0.8929 1.8823 -1.6739 20178
Indirect via days to heading ruoPiy -0.0065 0.1293 0.6849 0.1797
Indirect via days to maturity r210Pay -0.1167  -0.1758 0.0236 -0.8226
Indirect via culm length raioPay -0.0743 04361 -15599 -0.0303
Indirect via panicle length ra10Pay 0.1683  -0.7232 14742 -0.4439
Indirect via culm diameter r510P5y 0.2190 15285 -1.278 -0.1373
Indirect via no. of tillers per plant reioPsy -1.0193 08221 -0.7160 0.1348
Lrl’:]nrtw via no. of panicles per b 1703 12088 102174 -00769
gi;f; ‘;; sgit"f effective raoPs,  -07265 05231 -114736  0.0094
L’:‘ﬁrc‘icet via no. of kemels per rooPey  -0.3676 -17909 49541 -03172
Indirect via 1000-kernel weight nonPuy -00212  -07502 00622  0.0143
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Table 14-6. Path coefficient analysis for varables upon grain yield per plant
in the hulled oat on the different fertilizer levels

Type of effect Fertilizer level

A B C D
1000-kermel weight vs. grain yield . 0.4679 0.4319 0.5224 0.4717
Direct Pty -0.1623  -2.3732 07075  -02112
Indirect via days to heading - rimPy 06184 0.5606 52018 -0.5839
Indirect via days to maturity ranPoy -0.0081 0.1621 0.7027 0.3474
Indirect via culm length ranPsy 0.0293  -0.4080 1.4403 0.0148
Indirect via panicle length raiPay -0.1686 06114  -1.4805 0.2343
Indirect via culm diameter rs11Psy -0.2607  -1.2969 1.9038 0.0974

Indirect via no. of tillers per plant r61Ps, -1.714 22243 -8.6040 0.5769

Indirect via no. of panicles per

rinPa 24296  -2.7388 11.7192  -0.1358
plant

Indirect via rate of effective

o ran Py, -0.7236 03156 -3.4007  -0.0001
tillering per plant

Indirect via no. of kernels per
panicle
Indirect via panicle weight rion1Pioy 0.1168 03950 -0.1471 0.1362

r911Pg 0.3125 23706  -5.5205 0.2763

s AN-P:05-K:0=0-0-0 B:5-4.5-35 C:10-9-7 D:15-13.5-10.5
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