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I. Heritability and Inheritance of Major Agronomic Characters

Jo, Chun Joon* and Kyung Soo Min*

ABSTRACT

Narrow and broad sense heritabilities for the characters ranged from 0.1618 to 0.6914 and from 0.7494 to

0.9357, respectively, in F; hybrids of 5x5 full diallel crosses. Plant height and days to flowering had the highest
heritabilities and yield and quality the lowest. Partial dominance was exhibited by plant height, number of

leaves, leaf area per plant and days to flowering. Over dorminance was detected by leaf width and yield of

cured leaf. Leaf length and quality would be considered being controlled by a complete dominance effect.
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Diallel cross ol AT M+ RH - Figol= &
L RG] Burley 21 3 RIEM o) thi « LKL Ky
10, Ky 14, SR Efistole He - REA L8 Y
iRol hEE Kitgoln MBAEQYU Vabld & 5
Solnh, HEHES Fol-e 19804 TA EeER

e RESR #HigIA 558 full dialled cross
€ Hstd 208 #&9 F, BFE ddrh

BofE Y K-S 19814 34 18 ##Esto 348
318 B&EM & pot (Sem x5emx5em)oll B st
¢l®, 5B 18 A 105cm, ¥R 35cme 3o
—4 mulchingo. 2 Ko BHEsATH

10a% HIEES EER AT (N-P-K:10-
15-20) 175kg = H#A° 1,200kg & BB 2R
EEE mEIgm, oS BATE HEIKE &

Table 1. Origin and major agronomic characters of 5-parcents used in diallel crosses

(Jeonju, 1981).

n Leaf Leaf Leaf Days to .
Variety Origin E;?ghtt I;Iec;ve;' length  width ar:a flozver (E‘;e/hio a)(?vu:nh/tlilg)
(cm) (em) (cm) (em?®) (kg”109)
Burley2l USA 170.4 23.6 71.5 29.6 19986 69.3 206.5 1594
Ky 10 UsaA 184.5 24.3 69.7 32.6 18381 67.7 200.2 1369
Ky 14 USA 165.6 22.2 69.8 29.9 21401 67.0 196.9 1411
L8 UsSA 74.5 14.1 38.7 15.4 6506 50.3 484 651
Va 509 USA 177.4 25.7 71.1 31.9 20996 72.3 2117 1552
o Emsgo™ Hitte HolelE —BYsy EE&ER o] Fgol whgko o M-S Mather(11) 9 &E 2

kol #Btg Tk

REBE BEEc ARE SRECE sl9 8% 404
Ao BEHES EES MBS A RE 7R
AESIE T, W+ WERHE tdor, BR -
< BAES AEAL, KE EERL 2HEE
HRor Whstded, Mtag: BEDEY
EATLIIZbA o] &R ZEREAY KES E&F
HEGRS 10a% WiBos HTEsIH FHASHLT
SES HUE 9N SHEFE X o RRE
S TS 1981 £K HUE KWEKSR kg
& ERe gdstd QER BRsgn & BHE
BEF o Kk ES BFE-S Hayman (4), Tinks(6)

® o oap & v oab

BENH REY BED 854 ==t RGeS,
HEHEEe AERBK BHAR EEEY =82
Wkt

BR U ER

Diallel cross ol o1& BE & & H+= Hay-
man®°] R BEEE KEAA shcHl, 2 &
BRG] Fo FEE BESI 3t Hayman®
of Ftho® HHE ERe £ 29 2ot BER - %
98, EdE, WE 4 REdAde C(—@Hd BE
RS Bl FRES L EM - R BED

Table 2. The mean squares and degree of freedom for analysis of variance of 5Xx5

dialled crosses.

Characters a b c d
af 4 10 4 6
Plant height 120.73** 13.61%% 0.85 9,48%
No. of leaves 16.30% 6.27%* 9.01%* 3.04*
Leaf length 58.64™* 55.55%* 3.53* 2.18
TLeaf width 12.93* 42.00%* 0.30 3.82*%
Days to flowering 409.23* 16.42%* 481% 5.99%
Leaf area 42.46™ 14.98%* 2.26 4.40%
Yield 14.42% 16.14%* 0.44 0.60
Quality 61.33% 21.80™* 0.97* 1.40

*: Significant at 5% level,

* : Significant at 1% level.
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Table3. Components of variation in plant
height at tepping stage.

Components of

variation P onal .
. 0oportIo; value
Notation Estimated
value

D 2003.781** (H,/D)# 0.8697

F 1874.225%* 1 /H, 1.3448

H, 1515.730** H,./D 0.7564

H, 880.228** H, /4H 0.1452

h? 1183.708%* (4DH,)t +F

E 65021  (4DH}—F 53264
D—H,  488051*

.09587

F,—P 915 +r(Wr+Vr.”Yr) —0.09587

Narrow heritability 0.5730
Broad heritability  0.9026

*: Significant at 5% level.
=% Significant at 1% level.
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Fig.1. Wr Vr graph for plant height.

Tabled. Components of Variation in No. of
leaves.

Components of

variation
. Proportional Value
Notation Estimated
value

D 20.318** (H,/ D)t 0.6273

F 7.234 W/ H, 0.0225

H, 7.994 H,/D 0.3934

H, 8318 H,/ 4H, 0.2601

h? 0.208 T,

(4DH )7 +F

E 2.062* (4DHi)% —F 1.7925

— *
D—H, 12824% (Wr+Ve/¥r) —0.6986
F,—P 0.400

Narrow heritability 0.6040
Broad heritability  0.8040
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Fig. 2. Wr Vr graph for number of leaves per
plant.
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Table 5. Components of variation in length of

largest leaf.
Components of
variation Pr ]
) Estimated oportional Value
Notation
value
D 205.011* (H,/D)? 0.9931
F 244.006% KW/ H, 1.0634
H 202.203* H,./D 0.9863
H. 106.428** H,.”4H, 0.1316
Bt HBLTT™ py Ot +F
5 EH 22(7)2 (4DH )t —F
—H, ]
F-P 6.500 +r (Wr+Vr/Yr)—0.9972

Narrow heritability 0.4823
Broad heritability  0.9342
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Fig 3. Wr, Vr graph for length of largest leaf.
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Table 6. Components of Variation in width of
largest leaf.

Components of

variation )
Notation Estimated Proportional value
value
D 50,205* (H,./ D)} 1.1746
F 67,809% h%/H, 0.7269
H 69,293 H,.”D 1.3796
H, 43501% H,.” 4H, 0.1570
b 31620 ppyisE
E 2258 (4pH)t~F
D—H, —19058 | (Wr+Vr/¥r) —0.9760
F,—P 3,600

A7t EEsle) &3] gl A heterosis 7+ 2 A €O
Vo ERY KEMS Rol=4H 7 Chapline KE#EL
Mz et BEo HAo #E5n U BRE
= EES AT F FIALS BEE ¥ AeE 4
zZtRich EEEo] Wt @S EROY BIEEER
S BEEC Yoty EHel R#ES BETC BE
0.8688 = 0.2370 ¢|gith

Table 7. Components of Variation in leaf area

Narrow heritability 0.2370
Broad heritability 0.8688

60¢
Wr=
a0t
20F Wr=86019
y=—5.5671+0.9929 x
Vr=14.2697
Vr

1 —_ 1
20 40 60

Fig.4. Wr, Vr graph for width of largest leaf.

EE EHEET+ EEe 24 ste (EAE sid
ot L8 Htkmeom Fikel B Fo ez
4 RESL Exgos Ve Matzinger 5

2 HRES e ¢ —_axgsrd A EE E
o] BE st MM HEZ 22 BEESH
heterosis &} B2 =] ot F, fMA9 Hgre 3
st & sto A &R o= ARS8 Povil-
aitis ® = BFEME Tetd od ERE Yo E
Eolv TR T EHHES Hns SRR o3
8 23 BEEsivtn 4ok o8l R &
ol AT Ao o WE Aew A=Y,
Hojel@ ©leo) M E F, oA ER EES] 8

per plant.
Components of
variation
. Proportional value
Notation Estimated
value
D 3828.9944% (H, /D)? 0.9327
F 3149.9600** n2/H, 0.8241
H, 3331.0368* {4, /D 0.8700
H: 2707.8956** H,.” 4 H, 0.2032
E 2432000 (4pp b —F 207
D—H, 497.9576
F.—P  2696.00 +r(Wr+Vr./¥r) —0.9555
Narrow heritability 0.4144
Broad heritability 0.8452
Wr
40,000

20,000}

y=31.6676+0.9961 x

| Vr=11484.378
i
0 I . .
1 20,000 40,000
1. Burley 21 2. Ky 10 3 Kyl4
4. L8 5. Va 509

Fig. 5. Wr, Vr graph for leaf area per plant.
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Table 8. Components of Variation in days to
flower.

Components of

variation . Proportional value
Notation Estimated
value
D 72,628*  (H,” D)? 0.7549
F 15,047 2 H, 1.3134
H, 41,394 H,/D 0.5699
H. 40,681%  H,/4H, 0.2457
h? 53432%  (4pH)} +F
E 2,839 ¢pH)i—p L3184
— L o
g_g—‘ 32?33 +r(Wr+Vr/Yr) 0.7760
1 >

Narrow heritability 0.6914
Broad .heritability 0.9357

601
Wr = +/75.4 Vr
1
[+]
= 5
4ok Wr=331200
y=11.9639 +0.8000 x
32,/
7
20(- |
04 : Vr=26.4467
I
|
I
!
1 I' i 1
0 20 40 60
1.- Burley 21 2. Ky 10 3. Kyl4
4 L8 5 Va 509

Fig. 6. Wr, Vr graph for days to flower.
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(4DH,)¥ —F=131842 BE:BM T M8 o
o, EHAGTE r=0766022 ro] TH BILH
' G@Ae e o KHEES @Rste
EHRTEE |~2@ BEE HESdS SRE &
Va509 ¢} Burley 21-¢ $£#:@oz, uolx 3REe
ErEgoz vEbten 2 L8] BHRTE st
A ol WAL Yt AR HELS Bite B
tho] Bptkol stel WoEHS UEIIL, RS &
§e) Fguct §7E7 w6 ol Chaplin®, 83
#%, Matzinger 5199 #i&ots —Hsh= Aoy
ot BATEMASL B WE S3é+ & FO  E8M
&7 At BEYSE Eaol 5 R e
Aol —gmyol v K &HRol e F o] BERY o]
Kol £ @mElienl oL HelalE ol
UIA F o] BigERELe] 23 BRALEMY &£F
o] EEESE EED TEo) BN T EiEko] BX
oo 2 ERe de sos ATk BAEE &
g Aol £& 069149 093572 He ot
o,

e e AEESS & 9% 2 Wr-vr gra-
pht 2% 73% ok D(H,°lT EEHEK] 0%
U B@@E Aow nol MBS BREM BEo
2 #Esd @6 FHe F,—P =5350008 £
ko] EHkollth RMTFS FHHE 2 B4t 8
BT He &6 01929 30398 #RY BLE

Table 9. Components of Variation in yield

per 10a,
Components of
variation
. Proportional value
Notation Estimated
value
D 4489.875 %+ (H, /D)t 1.141
F 5173919 %* h/H, 0.793
H, 5489.653** H,.”/D 1.303
H, 4544.494 ** H,/4H, 0.192
h? 3605.457 **  (4pH)E +F
E 483563  (4DpHpt—F 039
D—H, 1360.278 **
F—P 53.000 +r(Wr+ Vr./Yr) —0.9151

Narrow heritability 0.1618
Broad heritability 0.7494
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Fig 7. Wr, Vr graph for yield per 10a
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Table 10. Components of variation in Quality.

Components of

variation Proportional value
Notation Estirated
value
D  145824.594% (H,./D)z 0.9963
F 160862.969** h./H, 0.8862
H, 144748781* H,/D 0.9926
H. 95336.375** H,./ 4H, 0.1647
h? 84484.375** (4pH)? +F
E 5708.667  (4DH)*—F 3.480
IF%:E_‘ l?zggég +r(We+Vr/ ¥r) —0.9734
Narrow heritability 0.3678
Broad heritability 0.8778
Wr
150,000['

75,000

y=—152.1094 +0.9481 x

Vr=235852.7969

0 1 . er
o5 75,000 150,00
1. Burley 21 2. Ky10 3. Kyl4
4 L8 5. Va 509

Fig 8. Wr, Vr graph for quality.
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