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Summary

This study was carried out to investigate genotypic. phenotypic and environ-
mental correlations  heritabilities  and path coefficients among the agronomic

characters in Oats (Avena sativa L)

The cultivars used were 19 including Jeonjin, and were seeded on October.
20.

The results obtained were summerized as follows

L. There were significant differences among the cultivars in  the agronomic
characters.

Almighty. Taipoong and Hav—oat in dry matter vield, Ari—80. Black—oat.
Havade and Ari—90 in grain vield were higher than others.

2. The hentability estimates for the weight of 1000 grains. and the plant height
were high. those of the drv matter vield, the leal width. the culm diameter.
the weight of dry culm. the weight of dry leaves. the number of grains per
panicle. the grain vield. the number of panicles of m” and the number of culm
per m* were medium. and those of the leafl length and the number of leaves
per plant were low.

3. There was definite tendcney hetween  the genotyvpic and the phenotypic
correlations of almost characters. But environmental correlations had a diffe-
rent tendency from the genotypic and the phenotypic correlations.
Generally the coefficient of genotypic correlations were higher than those of
cortesponding phenotvpic and environmental correlations.

1o dn the genotvpic correlations. drv matter yield was highly correlated with the
plant hewght. the number of leaves per plant. the weight of drv leaves and
the weight of drv culm. and the direct effect and heritability of the plant
hetght were high. There was high genotypic correlation between the grain
viechl and the weight of 1000 grains, and the heritability and the direct effeet
of the characters versus the grain vield were great.

Asa result. ot was thought that the plant height was useful selection Criterion

for dry matter vield and the werght of 1000 grains for the gram vield
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Table 1, Chemical characteristics of the soil.

H C.E.C On PLs Excnangeable cation(me-1009)
P (me. 1009) (%) ( ppm) Ca K e

6.5 1.7 4.1 98 1.2 1.63 2.0

Table 2. Meteorological factors during the growing period.

Year 1936 1987

Month Oct. Nov. Dec. Jan. Feb.o Mar. Apr. Mav. June

Maximum temp(C 9.1 [3.8 11.0 7.8 .4 108 16.2 19.9 23.6

iS4
oo

2.7 5.4 1003 14.5
2 11.3 15.2 14.86

vliinimum temp. (¢ 10,4 6.3 3.5 0.7

AV]
2]
w
~3

Average temp.(C) 14.9 10.1 7.6 1.2
Average humidity(%) 73.5 75.8 74.7 78. 76.0 81.1 74.0 78.0 76.3
Precipitation(mm) 100.8 30.2 92.7 55.5 136.5 56.0 97.5 239.0
Hours of sunshine 202.4 129.1 85.2 95.4 135.1 149.49 207.1 258.2 254 .7
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Fig. 1. Path diagram and coefficients of characters influencing dry matter yield in Oats.
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Fig. 2. Path diagram and coefficients of characters influencing grain yield in Oats.
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Table 8—1. Path coefficient analysis for variables upon the dry matter vield per
10a 1n Oats.

Tyvpe of effect

Character

Plant height vs. drv matter vield

Direct

Indirect via no. of culms per m?

[adircet via no. of lcaves per plant

Indirect via culm diameter

Indirect
[ndirect
Indirect
Indirect
Indirect
Indirect

Indirect

Via
Via
Via
vid
vid
Via

Vid

weight of dry leaves
weight of dry culm

leaf length

leaf width

no. of grains per punicle
1000 grains weight

grain vield per 10a

2

Noof culms per m? vs. dryv matter vield

Divect
Indirect
Indircct
Indirect
Indirect
Indirect
Indirect

[ndirect

via
Vi
via
vid
vid
vid

vid

Indirect via

Indirect

via

plant height

no. of leaves per plant
culm diameter

weight of dry leaves
weight of dryv culm

leaf length

leaf width

no. of grains per panicle

1000 grains weight

[ndirect via grain yield per 10a

Na of leaves per plant vs.dry matter vield

Direct
Indirect
Indircet
Indireet
Indircct
Indirect
Indircet
Indirect
Indirect
Indirect

Indirect

via
Vi
Vi
Via
Via
Via
vid
Vil
Vid

Via

plant height

no. of culms per m®

culm diameter

welight of dry leaves
weight of drv ealm

teaf length

leaf width

no. of grains per panicle
1000 grains weight

grain vield per 104

rly

ply
r12p2y
r13p3y
rl4pdy
rldpdy
rlopby
r17pTy
1 8p&y
r19pYy
r110pl0y
rillplly
r2y

p2y
r2lply
r23p3y
r24pdy
r25pdy
r26bpby
r27ply
r28p8y
r29pYy
r210pl0y
r2llplly
r3y

p3y
r3lply
r32p2y
r3dply
r35phy
ri3opby
r37piy
r38p8&yv
r39p9y
r310ploy
r3llplly
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7591

.9448
0669

0682
7563

.6407

1070
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L6742
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4917
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L7549
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0.3232
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L7440
L7551
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.7643
L0804
L7962
NIRBE
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L1758
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L3113
L9042
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Table 8—2. Path coefficient analysis for variables upon the dry matter vield per

10a 1n Oats.

Lype of effect

Charuacter

Culm diameter vs. dry matter yicld

Direct
[ndirect
Indirect
Indirect
[ndirect
Indirect
Indirect
Indirect
Indirect
Indirect

[ndirect

via plant height

via no. of culins per m?

via no. of leaves per plant
via weight of dryv Jeaves

via weight of dry culm

via leaf |ength

Via leaf width

via no. of grains per panicle
via 1000 grains weight

via grain vield per 104

Weight of drv leaves vs. dry matter yield

Direct

[ndirect
Indirect
Indircct
Indirect
Indirect
Indirect
Indirect
Indirect
Indirect

Indirect

via plant hcight

via no, of culms per m?

via no. of leaves por plant
via culm diameter

via weight of dry culm

via leaf length

via leaf width

via no. of grains per panicle
via 1000 grains weight

via grain yield per 10a

Weight of dry culm vs. dry matter yield

Direct
[ndirect
[ndireet
Indirect
Idirect
[ndirect
Indircct
Indirect
Indirect
Indirect

Indirect

via plant height

via no. of culms por m?

via no. of lcaves per plant
Via culm diameter

via weight of dryv leaves

via leaf length

via leaf width

via no. of grains per painicle
via 1000 grains “eight

Vi grain vieid per g

— 17 =

rdy

p7y
r4lply
r42p2v
r43p3y
rd45p5y
r46pby
r47pTy
r48p8y
r49p9y
r4l10pl0y
rdllplly
rby

poy
r5lply
r52p2y
ro3p3y
r54pdy
r56pby
r57ply
r58p8y
r59p9y
r510pl0y
r5lliplly
réy

pby
r6lply
r62p2y
r63p3y
r6dpdy
ro5pdy
r67p7y
r68p&y
r69p9y
r610pl 0y
rollplly

4470
0158
L7034
L1280
.0463
L9658
.1005
.5735
.8653
1263
.1260
5608
L6097
L9882
7796
1118
.0502
0043
L1019
.5202
.9216
.2631
.4310
8126
7542
.1086
L9306
L0902
0636
1,937
L8642
L3794
L8038
L3412
4012

LTo6d



Table 8—3. Path coefficient analysis for variables upon the dry matter vield per
10a 1n Oats.

Type of effect Character
Leat length vs. dry matter yield riy = 0.1441
Direct p7v = 0.6793
Indirect via plant height r7iplvy = 0.4077
Indirect via no. of culms per m? r72p2y = -0.0820
Indirect via no.of leaves per plant r73pdy = -0.0209
Indirect via culm diameter r74pdyv = -0.8576
Indirect via weight of dry leaves r75p5y = -1.5224
[ndirect via weight of dry culm r76pby = -0.0608
Indirect via leaf width r78p8y = 0.7054
Indirect via no. of grains per panicle r79p9y = 0.6391
Indirect via 1000 grains weight r710piQy = =0.2404
Indircet via grain yield per 10a r7liplly = 0.4965
Leaf width vs. dry matter vield r8y = (0.3486
Direct P8y = 0.9565
Indirect via plant height r8lply = 0.6660
Indirect via no. of culms por m? r82p2y = =0.1349
Indirect via no. of leaves per plant r83p3y = ~0,0461
Indirect via culm diameter r84pdy = =0.9190
Indirect via weight of dry leaves r85psy = -1.9156
Indirect via weight of drv culm r86pby = -0.0913
[ndirect via leaf length r87pTy = 0.5010
Indirect via no. of grains per panicle r89p9y = 1.1901
Indirect via 1020 grains weight r810pl0y = —0.3251
Indirect via grain yvield per 10a r811plly = 0.4671
Na of grains per panicle vs. dry matter vield r9y = 0.6738
Direct p9y = 1.4834
Indirect via plant height r9iply = 0.7802
Indirect via no. of culms per m? ri2p2yv = -0.0877
Indirect via no. of leaves per plant r93p3y = -0.0715
Indirect via culm diameter r94pdy = 07710
Indircet via weight of dry lcaves r95piy = -1.6924
Indirect via wcight of dry culm r96pby = 0.0982
[ndircct via leaf length r97ply = 0.2926
Indirect via  leaf width ry8p8y == 0.7671
Indirect via 1000 grains weight raloploy = -0.7319
[ndirect via grain vield por 10 r9llplly = n.&8024
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Table §—4. Path coefficient analysis for variables upon the dry matter vield per
I0a 1n Oats.

Tyvpze of effect

Character

1000 grains weight vs. dry matter yield

Dircct

Indirect via
Indirect via
Indirect via
Indirect via

[ndirect via

plant height
no. of culms per m’
no. of leaves per plant

culm diameter

weight of dry leaves

Indirect via weight of dry culm

Indirect via
Indircct via
[ndirect via

Indirect via

leaf length
leaf width
no. of grains per panicle

grain yvield per 104

Grain vield vs. dry matter yvield

Direct

Indirect via
Indirect via
Indirect via
Indirect via
[Adircet via
Indiricct via
Indircet via
Indirect vin
Indirect via

Indirect via

plant height

no. of cu'ms per m?

no. of leaves per plant
culm diam=ter

welgat of dry leaves
weight of dry culm

leaf length

leaf width

no. of grains per panicle

1000 grains weight

rlly
plOy
r10lply
rl02p2y
r103p3y
r194pdy
rl05psy
r106p6y
t107pTy
r108p8&y
r109p9y
rl0Iplly
rlly
plly
rillipty
rl12p2y
r113p3y
rl14pdy
r115psy
rll16pby
ril7p7y
r 1 18p8y

r119p9y

r1110pliy

.6010
L2875
.3608
-0027
.0568
.0994
L6657
-0339
.1268
-2415
. 8436
.1742
L7205
L5116
.4702
.0182
.0487
.3768

688
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Table 9—1. Path coefficient analysis for variables upon grain vield per 10a in

Oats.
Type of effect Character
Plant height vs. grain yield rly = -0.4977
Direct ply = -1.2969
Indirect via no. of leaves per plant ri2p2y = 2.6839
Indircct via culm diameter r13p3y = 0.3501
Indircct via weight of dry leaves r14pdy = -0.0732
Indirect via weight of drv culm r15p5y = -1.1859
Indirect via leaf length r16pby = -0.5512
Indirect via leaf width rl7pTy = 2.4209
Indirect via dry matter vield r 1 8p8y = -0.3109
Indirect via no. of panicles per m? r19p9y = -0.9369
[ndirect via no.of grains per panicle r110pl0y = -0.9786
Indircet via 1000 grains weight rlllplly = -0.6190
No of lTeaves per plant vs. grain yicld r2y = -0.6021
Direct p2v = 3.1848
Indirect via plant height r2iply = -1.0829
Indirect via culm diamoter r23p3y = 0.2688
Indirect via weight of dry leaves r24pdy = -0.0549
Indirect via weight of drv culm r25phy = -0.9456
Indirect via leaf length r26pbyv = -0.3306
Indirect via leaf width r27p7yv = 1.96%5
Indirect via dry matter yield 128p8yv = -0.3131
Indirect via no. of panicles per m? r29pYy = -1.1015
Indirect via no. of grains per panicle r210pl0y = -1.0472
Iadirect via 1000 grains wcight r2lliplly = -]1.1384
Culm diameter vs. grain yield rdy = -0.3710
Direct p3y = 0.4703
Indirect via plant height r3lply = -0.9656
Indirect via no. of leaves per plaat razZp2y = [.8201
[ndirect via weight of dry leaves r3dpdy = -0.0876
Indirect via weight of dry culm r35pdy =  -1.1138
Indirect via leaf length r36pby = -1.0784
Indircet via leaf wvidth r37p7y = 3.1070
Indirect via dry matter vicld r38p8y = -0.1831
Indirect via no. of panicles per m? r39p9y = -1.2821
[ndircet via no. of grains per panicle r310ploy = -0.89194
[ndirect via 1007 grains weight r3llplly = =0.1586
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Table 9—2. Path coefficient analysis for variables upon grain vield per lUa in
Oats.
Type of effect Character
Weight of dry leaves vs. grain yield rdy = -0.5376
Direct pdy = -0.0886
Indi-ect via plant height rdlply -1.9702
Indirect via no. of leaves per plant r42p2y = 1.9736
Indirect via culm diameter r43p3y = 0.4650
Indircct via weight of dry culm rd45pSy = -1.1290
Indirect via Jeaf length r46p6y -0.9781
Indirect via leaf width rd7pTy = 3.3089
Indirect via dry matter vield r48p8y = -0.2497
Indirect via no. of panicles per mt r49p9y = -1.2181
Indirect via no. of grains per panicle r410pl0y = -1.0087
Indircct via 1000 grains weight rdlliplly = -0.5427
Weight of dry culm vs. grain yield rby = =0.5070
Direct p5y = -1.2040
Indirect via plant height r5lply = -1.2774
Indirect via no. of leaves per plant r52p2y = 2.5011
Indirect via culm diameter r53p3y = 0.4350
Inditect via weight of dry leaves r54piy = ~0.083]
Indirect via leaf length r56p6y = -0.7144
Indirect via leaf width r57p7y 2.8860
Indirect via drv matter yield r58p8y = -0.3089
Indirect via no. of panicles per m? r59p9y = ~1.1551
Indirect via no. of grains per panicle r510pl 0y = -1.0710
Indirect via 1000 grains weight r51lpltly = -0.5051
Lesf length vs. grain vield r6y =  -0.3285
Direct pby = -1.2774
Indirect vig plant height r6lply = -0.5597
[ndirect via no. of leaves per plant r62p2v (+.8243
Indirect via  culm diameter r3p3y = 0.3970
Indirect via woight of dry leaves r6dpdy = =0.0679
[ndirect via weight of dry culm r65psy -0.6733
Indircet via leaf width r67p7y = 2.53249
Indirect via dry natter yield r68ply = -0.0590
Indirect via no. of panicles per m? r69p9y -0.6325
Indirect via no. of grains per panicle r610pl0y = -0.5104
Indircet via 1000 grains weight r6llplly = -0.3026
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Table 9—3. Path coefficient analvsis for variables upon grain yield per 10a in

Oats.
Type of effect Character
Leaf width vs. grain vicld riy = -0.3090
Direct Py = 3.4344
Indirect via plant height r7lply = -0.9142
Indirect via no. of Jeaves per plant r72p2v = 1.8254
Indirect via culm diameter r73p3y = 0.4254
Indircet via weight of dry leaves r74pdy = -0.0854
Indirect via weight of dry culm r75psy =  -1.0118
Indirect via leaf length r76p6y = -0.9421
[ndirect via dry matter vield r78p&y = -0 1428
Indirect via no. of panicles per m? r79py = -1.5384
Indirect via no. of grains per panicle r710pl0y = -0 9504
Indirect via 1000 grains weight r7llplly = -0.4093
Dry matter vield vs. grain vield r8yv = -0.7205
Divect p8y = =0.40496
Indircet via plant height r&liply = -0.9Y845
Indirect via no. of lcaves poer plant r82p2yv = 2.4340
[ndircct via culm diameter 833V = 0n.2102
Indirect via weight of dry leaves r&dpdy = -0 0540
Indirect via weight of dry culm r85p5y = =0.9081]
Indirect via leaf length r86p6y = -0.1841
Indirect via leaf width r87pTy = 1.1972
Indirect via no. of panicles per m® r89p9y = -0.2490
Indirect via noo of grains per panicle r8l10plly = -0.7984
Indircct via 1000 grains weight r8llplly = -0.9742
No of panicles per n? vs. grain yizld r9y = 0.0536
Direct pYyv = 1.9840
Indirect via plant height r9lply - 0.6124
Indircet via no. of leaves per plant r92p2v = LT
Indircet via culm dianeter r93p3y = =0.303Y
Indirect via weight of drv leaves r94pdy = 0.0544
Indirect via weight of dry culm ra5phy = 0.7071
Indircct via leaf length r96pbv = 0.4072
[ndircct via leaf width r97pTy = -2.6624
Indirect via dry matter yield r98p8y = 0.0514
Indircet via no. of grains per panicle rOI0ploy = 3.7700
Indirect via 1000 grains yield r91iplly (.2020
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Table 9—4. Path coefficient analysis for variables upon grain yield per 1Ca in

Oats.
tvpe of cffect Charac?é?

No of grains per panicle vs. grain vield 10y = =0.5308
Direct plOy = -1.1850
Indirect via plant height ri0iply = =1.0710
Indircct via no. of leaves per plant r102p2y = 2.8143
Indircct via culm diameter r103p3y = 0.3569
Indircct via weight of dry leaves r104pdy = -0.0755
Indirect via weight of dry culm r10%pdy = ~1.0882
Indirect via leaf length r106p6y = -0.5501
Indirect via leaf width r107pT7y = 2.7544
Indirect via dry matter vield r108p8y = -3.2760
Indirect via no. of panicles acr m? r109phy = -1.28493
Indirect via 1000 grains weight rl01lplly = -0.9215
1000 grains weight vs. grain vield rlly = 0.7768
Direct plly = 1.5209
Indirect via plant height rillply = 0.4953
[ndirect via no. of leaves per plant ril2p2y = ~2.2366
Indirect via culm diameter r113p3y = —~0.0460
Indircct via weight of dry leaves rlldpdy = 0.0297
Indircet via weight of dry culm r115p5y = D.3752
Indircet via leuf length rl16pby = 0.2385
Indirect via leaf width ri17p7y = -0.8672
Intirect via dry matter yvield r118p8y = 0.2462
Indirect via no. of panicles per m? r119p9y - 0.2472
Indircet via no. of grains per panicle ril10pl0y = 0.6736
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