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Studies on the Combining Ability of Major Agronomic
Characters in Pea

Hae Jin Chung'and Kwon Yawl Chang™

ABSTRACT : This study was carried out to obtain basic genetic informations in pea(Pisum
sativum L. ). A series of field experiments were carried out with seven pea cultivars and F: hybrids
for three years, Based on the information collected from a set of diallel crosses, the behaviours of
inheritance of seed yield and ten major agronomical characters were observed by the estimation of
heterosis and combining ability.

Heterosis for seed yield per plant was 79% and those for vield components such as number of
seeds per plant, number of pods per plant, stem length, stem diameter, number of branches per
plant, also showed relatively high values.

General combining ability(GCA) and specific combining ability(SCA) were significantly differ-
ent among major agronomic characters, and the variances of GCA were higher than those of SCA
latter. Among the tested cultivars, Alderman was found to be the most promising parent based
upon the GCA effects on the seed yield and yield components. The crosses of Sugar Ann X Alder-
man, Wando X Alderman and JI 1198 X Chinju #6, showed the highest SCA effects on seed yield
and yield components.

$ig(pea)s) FEEyE B3 Wi Ay A4 & sine® threonine® &&°] Bt} S5 £HGE

o} i BE T AoAolE #ES I e, T), HERA L HERBR o] &=, Myl

- AR A SeluEel) #EA ST B BE SIS SRY LN Hifh S
mEE —E4E TRHEREA Nedn 2R H(frozen pea) 0.2 % 2o}l 9},

FARMEA BRI, B3] BARNAE xo) @ A BRANA BEHIL I BEs HE ET

g3 ERoRA Fask A4ET a8y, B 2 25 A WS Bt Jon o
EEHES Ho] BRSNS BT Kt B2 A Wl gl AN #EST JUd F, Kig
FEo old¥ BTt BRI ZEEI Borol  wE4, HEmAAY £EES, Rt 2 27
B3, o HREgOl Hlel BECIR RN ly- 9 Yol Aot TiRE] RIS TS Aok

* RERAE BRI (Coll. of Agri., Dong-A Univ., Pusan 604-714, Korea) (BHYAk 92,5 10
= RS SR K2(Coll. of Agri., Gyeongsang Nat’l Univ., Chinju 660-701, Korea)

—250—



e #ug Bo] Al &3 Lol I E 2
g #Eole] oA Beld o3 MR % B
¥ b diol € B MR B2 AdEH,
53] #@iEe #EV O EpRET 2 o) %
AL B HiEe, & - KR o= RN
WASE Mgt} Gritton®& hesterosis 2
x| wat DA ES 45~58%2] E9
heterosisZ, =3 BITE HEE A 2] 5 2 B
= heterosis7} Fo2 BHIAJYYTZ stz
Venkateswarlu and Singh'®¥& 100%1E °] 76.3%
2 71 ko, atghe 15.3%8 wden &
Eo A& heterosis H&Eol ATt FFH o,
Johnson” & EEo| A& A& heterosis7} FH#
Haon g tha TE #HRE B HAeRE
#1901 A, Krarup and Davis'”+ SCA¥ % HE
A GCAE gk 2 RN FRHIAG
3 3tgey}, Venkateswarlu and Singh'™,
Gritton® & GCA 2 SCAE % KEAA €43}
A FEH R, S5 Bt O BRERE, i 2
kEdAME BAKEZ & ZEIAATT 33
ow, Pacucci and Troccoli’®= Kralup and
Davis'¥9} 2 & #RE K1 311, GCAE ER
o} 100k E AN A AR SHA ZAoh sFTh

A s 7E RERES _HEKEAIZ 2@ K
EHHAS HROE RBBEEE vgoz Fid
BHE e #iEnY 2 AN S #HETSE
M o 2ol wE FHEo I AWEREE 1A
=

HEt 2 Bk

HRE BT RES Pustg, ¥R R ¥ BE
=9 %S THStY #EE® Wando, Sugar
Ann, J11198, Wensum, Asaga, Alderman ¥ &
I 6580l 78 g At

198840l 748 WMiES “ERHESI Lo Bz
O WAL 19894 37 24H, R 60cm, BR[HEER
B 30cmE 3kl BEIESI AL BIFH Ik 1E2E S
don RBEY 0FEEE I ALk IRELE
FEslach =g ERE WA A5 ERE
2 A7 lcm, Zo] 1.5me ZHhE A FXE H
glslch B EE, XK, SE HER KE,

EIE, WERE, WERS 100KE, HRER
&, EEaEe] 1144 HES #Axsdey 7tk
B 20 E AESAT

Heterosis(%) ¥ 100(F:9] ZFEH{l— ZHLH

TihfE) /ZERE S FHEE, heterobeltiosis(%)
E 100(Fe FEE—ESF KEHR =3M) /#
7 RS RBRES AN T, Fol td %
HifE (prediction value)® F19 F#fE-(F.e] F
HiE—-RESS THE) /AR TRAEY $®E,
ARE S Griffing®?e] Method I Mode T 9l
ol #atatrstct.

BRAEE

A RERERE FoA BIHPE  heterosis
heterobeltiosis 218 1L Fzol| 4 o} EHZE 71l =
= RAEE &3 0k £19 20

7} #E ) heterosis®] BES 2WA(%&1), 1148
g ZENA A& E9 heterosisE B BE-E
EE, SR, HEE, WERE WERE, K
HE D kEe 7M BEIAT oI5 HEFIA
7} =2 heterosisE B HES KhENESLE
A 78.9%%F, ool KET aEEEA 64.3, 62.
9%z =& heterosis® R ot EEEL tha
viotth whebd ERER EQ Bk, oHE 2 X
EHREATIE WEFEESQ thERE, HRERE, KE
g7 heterosise] THEANA ik ETShon,
heterobeltiosisi= 1148 & FEANA EESA &
st} 3H, Fooll W3 BREMEE 2WENA FiR
o o4 e 2+g EHEdl, heterosisd] fEE7}
=99 BEd 5F Bl ZAHE RS 1
o BRIEEE RE, HERS £ 1008E 5
o 4] heterosis®] BE7} Pl BEEES F19
EHEe & ol 7t FAT

GCAS SCAE= BEol BAGlol BERE AE=E
2 5o (%£2), wiEe 4dE 271(GCA/SC
A)x= 3.6~59.722 GCA’} SCABTL Fo =24
ey EMEIERC e RREY 2 A EA
e By e, o3 d i MIEHE, XE 2
100k E o) A ol & BEE Sl o

ZEE o] Fiol "X = FHEARN, S GCA
MRS BENE vebd vt £37 2

Wando®= BH7E H#r, FEE 2 ekl A
Aldermand &, #HREFRE, HRERE, 100K H,
Mgk E 2 kEel 6@ BENA, =3 M 6%
= B EE 2 aHidA 44 =2 GCAKE
g veldigitt o1& wEHel ZF BE o sk
YelllE GCAME = e wE#H vlste 2
TEE 7V SESCIA

REMARY el HAEES, & SCAME

—251—



Table 1. Heterotic performances of major quantitative characters in pea

Genetical parameters+ P HP F® FP RHP H OH PF

Characters

Days to flowering 65.19 70.88 66.71 1.51 -4.18 2.31 -5.89  66.48
Stem length 71.61 117.93 103.88 32.38 -14.05 45.08* -11.91  99.26
Number of branches per plant 1.71 353 277 1.07 -0.76 62.94* -21.52 2.61
Stem diameter 3.74 573 4.66 0.92 -1.07 24.59* -18.67 4.52
Pod length 7.14 857 7.47 0.33 111 4.62 -12.83 7.42
Number of pods per plant 16.04 22.97 22.91 6.87 -0.06 42.83"* -0.06 21.92
Numper of seeds per pod 4.45 534 448 0.03 -0.86  0.67 -16.11 4.47
Number of seeds per plant 72.56 122.87 110.92 38.36 -11.95 52.86™ -9.72  105.44
100-seed weight 16.25 22.04 16.85 0.61 -5.19  3.69 -23.54 16.76
Seed weight per plant 12.56 27.08 22.48 9.92 -4.61 78.98% -16.98  21.06
Seed yield per plot 253.81 558.21 417.13 163.32 -141.07 64.34™ -25.27  393.79

+P, mean among seven parental cultivars ; HP, highest parental value among seven cultivars ;
T1, mean value of 21 hybrids ; H, Heterosis ; OH, Heterobeltiosis ; PF, Prediction of F» over Fu.

Table 2. Mean squares of general combining ability(GCA) and specific combining ability (SCA)
and the ratio estimated from 7x7 diallel crosses of pea

Source of variation GCA SCA GCA/SCA Error

Characters d.f 6 21 54

Days to flowering 48.2569™ 1,8054* 26.7292 0.3904
Stem diameter 1799,5001™ 365.3431* 4.9255 12.4471
Number of branches per plant 3,6833* 0.5129* 7.1813 0.0191
Stem diameter 4,7223™ 0.4694* 10.0603 0.0304
Pod length 2,8769* 0.0814* 35.3428 0.0322
Number of pods per plant 82,8212 22.4318™ 3.6921 1.3077
Numper of seeds per pod 1,6982* 0.1106™ 15.3544 0.0066
Number of seeds per plant 2942.8201*  511.8151* 5.7498 39.8306
100-seed weight 41.1677* 0.6989** 59.7586 0.0418
Seed weight per plant 273.0251* 36.7436™ 7.4305 1.8349
Seed vyield per plot 102643,8499* 9713.1756™ 10.5674 612.8329

=Sjgnificant at 1% levels, respectively.
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Table 3. The GCA effects of parent on the major quantitative characters in pea, estimated from

7x7 diallel crosses

Cultivars Wando Sugar Ann JI 1198 Wensum Asaga Alderman Chinju #6

Characters

Days to flowering 178 -3.62 087 057 147 155 321
Stem length -3.36 -9.63 -8.41  -11.34 5.04 29.46 -1.75
Number of branches per plant -0.16 -0.41 -0.11 -0.45 -0.27  0.01 1.41
Stem diameter 1.52 0.18 011 031 -0.69 -0.16 -0.45
Pod length 0.86 -0.51 0.25 0.01 -0.35  0.46 -0.73
Number of pods per plant 0.56 -2.95 0.22 -1.47 -0.36  _6.23 -2.23
Numper of seeds per pod 0.03 -0.12 0.05 0.14 0.32 _0.46 -0.88
Number of seeds per plant 3.63 -20.51 -2.69 -6.03 6.97 34.44 -15.82
100-seed weight -0.09 -0.08 -1.79 -0.83 247 311 -2.79
Seed weight per plant -0.54 -3.86 -3.13 -2.32 3.16 11.07 -4.38
Seed yield per plot -6.53  -76.15 -45.47  -33.91  60.04 210.01 -107.99

“+Underlines shows the highest GCA effects among seven pea cultivars.
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Table 4. The SCA effects of major quantitative characters in pea in different crosses.

Characters + DF SL BN SD PL PN SNPOD SNPLT LOOSW SWPLT SYPOT
Cross combination
Wando x Sugar Ann 159 488 -005 146 012 13 0.07 407 009 067 527
Wando x J1 1198 064 3812 005 037 019 088 00l 813 018 L6l 2951
Wando x Wensum 023 409 035 078 003 253 007 1504 069 -0.28 157
Wando x Asaga 09 163 -0.36 008 06l 041 006 309 007 554 3354
Wando x Alderman 121 1563 007 001 -0.01 52 003 2398 08 58 12001
Wando x Chinju #6 079 505 L7 08 014 014 034 2163 062 250 6559
Sugar Ann x J1 1198 007 -5.05 043 012 032 247 002 437 027 062 655
Sugar Ann x Wensum 019 1317 041 002 013 248 00l  9.65 -0.21 432 6341
Sugar Ann x Asaga 041 1097 006 -019 -011 337 019 1133 038 571 39.83
Sugar Ann x Alder- 096 1445 048 -0.08 011 668 021 27.93 025 625 12678
man 138 301 002 021 -021 349 041 521 065 138 0.7
Sugar Ann x Chinju
#6
J1 1198 x Wensum 085 -1.63 022 006 -024 519 001 755 043 138 2196
J1 1198 x Asaga 078 061 057 029 021 177 016 859 08 274  25.0l
J1 1198 x Alderman 049 1343 -0.09 039 021 747 081 1398 L0l 667 15L74
JI1198 % Chinju 6 2.86% 9.86 061 002 001 05 058 2375 072 04l 2102
Wensum x Asaga 006 1L65 035 018 005 228 015 608 18  -151  39.04
Wensum x Alderman 093 1809 023 -0.37 -017 014 003 1871 039 342 57.62
Wensum x Chinju #6 055 9.62 0.05 048 044 038 -031 177 -0.08 355 3632
Asaga x Alderman 042 355 012 015 022 369 011 203 074 076 5331
Asaga x Chinju #6 008 784 13 00l -017 -022 065 1714 001 258 65.39
Alderman x Chinju #6  -0.87 843 041 044 028 150 06l 991 L71  7.18 -3432

+DF, days to flowering : SL, stem length ; BN, number of branches per plant ; SD, stem diameter ; PL, pod length
:PN, number of pods per plant ; SNPOD, number of seeds per pod ; SNPLT, number of seeds per plant ; LOOSW,
100-seed weight ; SWPLT, seed weight per plant ; SYPOT, seed yield per plot.

% Underlines are expressed as higher SCA effects among 21 F, hybrids.
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