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Table (1) Analysis of variance of general, specific combining ability and reciprocal effect (parents + F2 hybrids) for studied characters
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Ll Jsh | 0y Jaza <l dae il 2o g e 5a Gile sl dae <) gl ) il
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Pod Awverage No. of Date Date No. of Plant Freedom Sources of Variation
length | weight of Pods maturity | flowering branches height (d.f) (S.0.V)
(cm) pod (gm) | (pod. plant-1) (days) (days) | (branch. plant-1) | (cm. plant-
1)
<l KAl
0.143 0.001 65.261 51.126 * 6.669 0.168 0.628 2 “
Replications
0 S
1.940 ** | 3.046 ** | 353.483 ** |101.128 ** |36.451 ** 3.131~* 447.610 ** 15
Genotypes
Laladl DY) 5
1.543 ** | 2.939 ** 42.820 * 86.500 ** |20.748 ** 1.094 162.384 ** 3 - -
General combining ability
Al Dy 3 ya8
0.434* 0.184 148.106 ** | 22.821 ** 2.064 0.891 45.241** 6 - S
Specific combining ability
PO A
0.410* | 0.884** | 125.052 ** 18.201* |17.938 ** 1.170 * 246.575 ** 6
Reciprocal effect
al) Uaald)
0.34018 0.223 33.766 13.514 3.801 1.039 30.419 30 "‘&Jgﬂrmr
Laladl GDEY) 5 408 s Gl e
LAl Y 8 a8l Gl Sa
1112 | 6509 0.057 1.119 6.118 0.341 1.084 General combining ability
variance components
Specific combining ability
variance components

*, ** Significant at P (5% and 1%) respectively
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2454.160 10.073 416.380 * 686.871 0.271 0.061 * 2.207 2 .J’S’.d
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a8l )l
850:11'600 989.663 ** |1475.221 ** | 14855.990 ** | 44.637 ** | 0.089 ** | 5.428 ** 15 A A
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Aalad) Y 5 j08
631];1'000 660.943 ** | 811.802 ** | 11601.890 ** | 10.001 * 0.012 2.294 ** 3 - SR
General combining ability
Lalal) ) 5 a8
3929.620 * | 199.657 ** | 305.141 ** 1559.531 * 6.490 * 0.011 0.715 * 6 - . -
Specific combining ability
&)
35312'600 294589 ** | 518.308 ** | 5019.515** | 25,706 ** | 0.057 ** | 2.660 ** 6 ¢ >
Reciprocal effect
el Uadl)
3294.970 72.342 90.025 1191.784 6.931 0.015 0.674 30 " Error
Laladl DY 5 408 s il K
Aalal) iyl 5 a8l Gl Sa
5.475 0.906 0.710 2.410 0460 | 0250 | 1.053 General combining ability
variance _components
Specific combining ability
variance components

*, ** Significant at P (5% and 1%) respectively
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e dalal) dian e 22 SV LS )
Sall aina a HS) OIS 42 Gingd) O Jaadl dias (5) Jsaall b priage s JSI uSall il
oAl Dl Aa jagds @l 8 ) edl) aae g &5 ) () 5y Jama g il 8l dae g i) ela )l cleal 2x4
Gliall Bl aie jroal s ool daalall s Hall dala g calally a1 cls jall Jaala g
AW a liall e dae JEY %5 Jlaial 5 siwe nd jiuall (e lilide Lagin Gal OS5 (s AY)
$2e 505 -0.886 e il sae 520,215 clull gl L didie (5 AY) LuSall gl ae 48 e
23250.381 Ll )5 Jamas 13.165 bl ase 5 JI sl e -3.9865 -4.406 gl s s il
el il Joala 5-3.696 553 100 0555 0.274 sl o3l da j05 1,631 45l 3 sl
sl Jalall 518,400 Ll dala g sl e 18,0465 70.216 <ilall s ,adV)
O 2ae JBY jiall e Lagiy (5dll Calia) a8 1x3 uSall 43ima 5 3x1 o) Of e 81.603
Aal A sl aae g as 8l )y Jara s il 8l dae g Gle @l daay Al Cldia daw a5 Glaal)
-50.4515-6.91050.625 Jamays ilall <l @l Jala 53,03 100 05355 sl # el da
A L s 4 e 351 cus¥) O e Jay 1aa s sl e 7.82854.7035-0.11250.833
Griffing) e dusiban 5 25a s ) i Tpuall il g il o2a (Ll 5 gpaeliall 452 )
) (e sl @Al 1aa (5 hay a8 5 Cliiall 2da &l o5 DA A Laga | )5 a5 )5 (1956
2010 <Meras Ulloas 2009 « Sood s Kalia) ¢raedl Lebacai Al LY G €l )6l acll)
El-5 Dalias 2013 «s)—als Sharmas 2012 «s—als Brars 2012 <Kumars Biharis
(2013 Rawy
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i1 A el A las
2018 (4) 2l (46) sl

Sl Jaall A paall claall GF JST (1) DY) e daladl 3l cl a8 (2) Jsaal)

a8 Jsha A5 59 Jara b ) dae =il 2 g o 3l ae g Sile Lall) dae Gl el )
() (e£) (1-s 4 %) (e22) (p52) (1-Sag #) (1~ o) LY
Pod length Awerage weight | No. of Pods Date maturity | Date flowering | No. of branches | Plant height Parents
(cm) of pod (gm) (pod. plant-1) (days) (days) (branch. plant-1) | (cm. plant-1)
0.142 0.637 -2.563 1.011 0.803 0.173 2.149 1- Carina
-0.460 -0.822 -0.105 -3.169 1.724 -0.543 -6.224 2- English
0.543 0.113 -0.385 4.164 -0.568 0.277 -0.109 3- Green Feast
-0.225 0.071 3.053 -2.006 -1.959 0.093 4.184 4- Little
Marwvel
0.168 0.136 1.677 1.061 0.562 0.294 1.592 SE(gi-gj)
Accessory to Table (2) (2) Jsaadl o
>3 sl Jualall sl Juala b @) Jals paa¥) bl Jala | 550100 oos | eDke) da | A sl o
(1-clsae) (Irclsee) | (1-clpe) sl (1-cls.pe) () s Al A Sl
Biological yield Seeds yield Dry pods yield Green pods yield 100 seed Pod - No. of seeds Parents
(gm.plant-1) (gm.plant-1) (gm.plant-1) (gm.plant-1) weight (gm) Filling per pod
49.338 -6.423 -0.514 34.389 -1.005 0.003 0.129 1- Carina
-118.967 -1.141 -3.097 -54.402 1.129 -0.054 -0.750 2- English
83.063 -5.617 -10.195 7.982 -0.915 0.020 0.521 3- Green Feast
-13.434 13.181 13.806 12.031 0.791 0.031 0.100 4- Little Marwel
16.570 2.455 2.739 9.965 0.760 0.035 0.237 SE(gi-gj)
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A g aal) cliall F2 A Jiadl 6 cpma JST(Sj) DY) e dalaldl sl il cl jas (3) Jsaadl

Table (3) Estimates of specific combining ability effect (Sij) of each in F2 hybrids for studied characters.

L8 Jsh L0 59 Jara byl dae =il 2 g o 3l ae ga Gile Lal) dae Gl el
() (+£) (1-—ls. %) (p2) (p) (1-=bag 2) (1- b o) Gael
Pod length Awverage weight No. of Pods Date maturity Date flowering | No. of branches | Plant height Hybrids
(cm) of pod (gm) (pod. plant-1) (days) (days) (branch. plant-1) | (cm. plant-1)
-0.052 0.153 -1.618 0.516 -0.050 -0.747 3.163 1x2
0.655 0.119 2.506 -0.521 -0.033 0.455 1.578 1x3
0.019 0.382 -13.519 -0.644 -0.590 0.020 -3.938 1x4
-0.165 -0.240 1.209 4.693 0.057 0.150 -1.323 2x3
-0.395 -0.120 6.233 2.473 -1.179 -0.613 -0.712 2x4
-0.270 -0.143 -5.577 -0.131 1.519 -0.440 -5.831 3x4
0.291 0.236 2.905 1.838 0.974 0.509 2.757 SE(sij-sik)
0.238 0.192 2.372 1.500 0.795 0.416 2.251 SE(sij-ski)
Accessory to Table (3) (3) dsaall a6
sl Jalall sl Jals A Jaals LAl Jals 5,5 100 O il da 0 & sl e
(1< a2) (1-csa2) ~liae) sl | (-Gl ag) padll (a2) Os Al 4l el
Biological yield Seeds yield (1 Green pods yield | 100 seed weight Pod - No. of seeds Hybrids
(gm.plant-1) (gm.plant-1) Dry pods yield (gm.plant-1) (gm) Filling per pod
(gm.plant-1)
18.554 7.415 -1.724 7.375 0.642 0.064 0.421 1x2
16.946 -6.342 -6.126 16.788 0.503 -0.043 0.152 1x3
-75.344 -11.475 -3.925 -38.270 0.034 0.034 0.338 1x4
-7.685 -4.394 -8.062 -18.951 -1.652 0.104 0.595 2x3
-12.427 7.681 10.273 16.826 -2.584 -0.069 -0.802 2x4
-6.332 -4.851 -13.951 -25.400 1.060 0.030 0.021 3x4
28.700 4.252 4.7440 17.261 1.316 0.061 0.410 SE(sij-sik)
23.434 3.472 3.873 14.093 1.074 0.050 0.335 SE(sij-ski)

163



Mesopotamia J. of Agric.
Vol. (46) No.(4) 2018

ISSN: 2224 - 9796 (Online)

ISSN: 1815 - 316 X (Print)

i1 A el A las
2018 (4) 2l (46) sl

F2 S daal) A g paal) cilbaall ) cplil) g dalall 5 daladl CDEY) (558 <l 8l s <l e (4) Jsaall
Table (4) Estimates of general , specific combining ability effects variance and environmental variance for studied characters in F2 hybrids

a8 Jsha 50 59 Jara b ) dae il 2 g o 3l de g Gile El) dae Gl el )
(=) () (1~ s 5) () ) (1-<lg 2) (1 o) Sl
Pod length | Awerage weight No. of Pods Date maturity Date flowering | No. of branches Plant height Parents
(cm) of pod (gm) (pod. plant-1) (days) (days) branch. plant- (cm. plant-1)
1)
EZ EZ EZ EZ EZ EZ EZ EZ EZ EZ EZ EZ EZ EZ
0.194 |0.009 | 0.077 | 0.399 | 93.727 | 5516 |-0.368 | 0.599 |(-0.061 | 0.526 | 0.318 |-0.002 | 12.108 | 3.670 1- Carina
0.075 |0.201 | 0.229 | 0.670 | 44.734 | -1.044 |15.088 | 9.619 | 0.463 | 2.853 | 0.375 | 0.262 | 68.376 37%79 2- English
0.203 |0.285 | 0.682 | 0.005 | 41.013 |-0.906 | 3.127 | 16.923 | 8.780 | 0.203 | 1.072 | 0.044 | 93.348 |-0.938 | 3- Green Feast
0.402 |0.040 | 0.419 |-0.001 |131.218 | 8.271 |20.638 | 3.605 182'80 3.721 | 0.409 |-0.023 |220.564 16i56 4- Little Marel
0.113 0.074 11.255 4.504 1.267 0.346 10.139 ) e =
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Accessory to Table (4) (4) sl &l
> sl Jualal) Dl Jaala Glall bl Jala bl Jaals 3,0 100 O ¢ ial a0 & sl e
(1-2hs o) (1-hs o) (l-clspe) | (Lclsee) =9 | () O Al il Y
Biological yield Seeds yield Dry pods yield Green pods yield 100 seed Pod — No. of seeds Parents
(gm.plant-1) (gm.plant-1) (gm.plant-1) (gm.plant-1) weight (gm) Filling per pod
EZ EZ EZ EZ EZ EZ EZ >—gZ EZ >—gZ EZ >—gZ >—SZ EZ
2048.168 | 2331.323 | 108.924 | 38.998 | 22331 | -2.549 |825.929 | *4>%" 10009 | ¥ | 0.002 | 0.000 | °3* [-0.004 1- Carina
4
25420'64 14030'14 34.980 |-0.958 |151.709 | 6.779 26992'69 29282'38 8.457 1'35 0.015 | 0.002 0'??8 0541 |  2-English
14931'73 6796.514 | 17.120 |29.286 | 182.305 1017'13 25931'31 26.477 22587 0'52 0'%21 -5.577 0.;39 0.250 | 3- Green Feast
12194441 77505 | 427143 | 17148 | 6og 164 | 18780 | 200553 | 157 47 | 11191 0411 g o5 | 000012881 5011 | 4- Little Marvel
4 4 4 1 1 0 5 4
1098.324 24.114 30.008 397.261 2.310 0.005 0.224 ) e =

(-) Negative values due to the sampling error, so they consider zero
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Table (5) The reciprocal effect of each in F2 hybrids for studied characters
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L sl Glaall F2 A Jaal) 8 cpas JSI Sl L3l (5) J sl

L8 Jsha L0 59 Jara byl dae =il 2 g o il ae g Gile Lal) dae Gl el )
() () (- i B) (o) (p52) (1-=bag #) (1- s o) el
Pod length Awverage weight No. of Pods Date maturity Date flowering | No. of branches | Plant height Hybrids
(cm) of pod (gm) (pod. plant-1) (days) (days) (branch. plant-1) | (cm. plant-1)
0.096 -0.643 -7.305 -1.926 0.085 -0.695 -11.760 2x1
0.245 0.451 -6.910 2.010 -0.796 0.625 -1.153 3x1
-0.453 -0.849 8.000 -4.035 -3.105 -0.123 -4.300 4x1
0.561 1.080 -2.718 -1.971 -3.885 1.300 12.456 3x2
-0.070 0.381 13.165 -3.986 -4.406 -0.886 20.215 42
-0.798 0.008 5.416 -3.285 -3.003 0.383 -4.218 4x3
0.336 0.272 3.354 2.122 1.125 0.588 3.184 SE(rij-rki
Accessory to Table (5) (5) Isaall o
>3l dualall BERIEN LAl Juals LAl daals 3,100 ¢ £l 4s & sl e
(1-2bs. ) (1-clspe) | -olied) Gall | (1l e) sl () O3 A S Caed
Biological yield Seeds yield (1 Green pods yield | 100 seed weight Pod— No. of seeds Hybrids
(gm.plant-1) (gm.plant-1) Dry pods yield (gm.plant-1) (gm) Filling per pod
(gm.plant-1)
-226.185 0.833 -12.005 -69.943 2.893 -0.127 -0.808 2x1
21.483 -0.596 7.828 -1.821 4.703 -0.112 -0.833 3x1
-130.108 6.928 24.728 -8.268 1.101 -0.184 -1.721 4x1
172.376 -4.403 -10.951 68.433 -4.835 -0.178 -0.883 3x2
81.603 18.400 18.046 70.216 -3.696 0.274 1.631 4x2
-34.835 21.835 17.100 21.938 2.893 0.021 -0.476 4x3
33.140 4910 5.478 19.931 1.520 0.071 0.474 SE(rij-rki
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Sl gil) g claliiiud)

atanal 1_.3;-:)‘ QJ{M Lale Lokl | yehl a8 Little Marvel il of sl J3A (e iy -]
zals il Glial e 250005 ey yui 8 Caiall 13 Jlan) 4l Ul 5 A5 jaal) il
2 e e A8 e Gan e Jganl) Clag Saua Ao g5 Aaalh) s g5 31 all A Liel )
) daalal) clia

G d2e Y A je g sine ald GO B0k ud 28 2x4 SU) daall cpaa o el LS 2D
sl el 5 a8l ga 8 atie) ) alely el 138 o AlEiae il o ol ja) dSa) Ul cilaall
Lo sis LaS LY Cppnd Caags Aadldl) JLal) A 4ie sl cldcall CAY 4 e 5 Al

sl Gl G 581 e all Jhay (Al cad) Jadll o) A ) il A e iy LaS -3
VA shas 005 Jamay gaill s jaa S (gae sy DLl gL ) Cliaa a5 A oSy (531 58
Al cliall Cadan ol ) Jualall g suma¥) cls @) Juala g 48l & 553 s
(b)) BlaY) e al) Jadll LeaSay

a5 ab g cliall ¢ ) 3 Cadlia) 8 Lala 150 (6355 A 52 sl Al Ol pli 2 sa s (M) daa i) -4
O s a5 ) Lt Al sLA) G Sl 3 gl GRY) L)l ) oha
Little Marvel s English ¢z sY!

COMBINING ABILITY IN F2 HYBRIDS PEAS (Pisum sativum L.)
Shamil Y.Hassan AL-Hamdany
Dept. of Hort. & Landscape Design , College of Agric. & Forestry , Univ. of
Mosul , Iraq
E-mail: Shamil1970@yahoo.com

ABSTRACT

Used in this study Four varieties of Peas (Pisum sativum L.) viz, (1- Carina, 2-
English, 3- Green Feast and 4- Little Marvel ) were Full diallel crossing carried out
according to (Griffing 1956) first method (Model 1) to produce F2 hybrids, of
twelve single hybrid from self pollination of F1 hybrid during the growing season
2010/2011. The parents and F2 hybrid were planting by using Randomized
Complete Block Design (R.C.B.D.) with three replications at vegetable field of the
Horticulture and landscape design department, College of Agriculture and Forestry ,
Mosul Uniwersity, during the growing season 2011/2012, for evaluate the
performance of full diallel hybrids and parents, to determine the best parental
combinations through general and specific combining abilities analysis and

estimating their effects and reciprocal effect of the yield and its components.
Analysis of variance results showed that mean squares of general combining
ability was significant for all the studied characters except no. of branches(branch.
plant-1) and pod filling, and that of specific combining ability was significant for
most studied characters, the reciprocal effects was significant for all studied
characters. The results showed that variance compound of general combining ability
was higher than that of specific combining ability for plant height, date flowering
and maturity, average weight and pod length, no. of seeds per pod, green pods yield
and biological yield, indicating that an additive gene action control the inheritance
of these characters. Estimation of general combining ability effects showed that the
parent Little Marvel was significant and good combiners for most of the studied
characters, indicating that the contains desired gene , the hybrids varied for their
specific combining ability effects, the hybrid 2x4 hawve a good significant specific
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combining ability effects for the most desirable characters, and this due to the wide
genetic diversity between their parents and their abilities to inherit their characters
to their hybrids.

Key words: Peas, Combining Ability, Diallel Cross, Reciprocal Effect
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