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ABSTRACT

Complete diallel set of 7 inbred, 21 single crosses and 21 reciprocal
crosses were used for this study. The four methods of Griffing 1956
computed to obtain general combaining ability (G.C.A),spicific combining
ability (S.C.A) and reciprocal effects for six Characters. Grain yield
(ard/fed), silking date, plant height, ear height, resistance to late wilt and
resistance to downy mildew diseases were recorded. Generally, the results
based on mean (x), coefficient of variability (C.V) experimental error (crze)
and appropriate G.C.A/S.C.A mean square ratio emphasized that method
— 4 was suitable in the case of diallel study for all studied traits, while the
results optioned depending on including G.C.A/S.C A ratio revealed that
method -3 including single crosses and their reciprocal gave similar results
with respect to gene action

INTRODUCTION

General and specific combining ability were firstly defined by
Sparague and Tatum (1942). The term of general combining ability is used to
designate the average performance of a line or a population in hybrid
combinations. The term of “ specific combining ability * is used to designate
these cases in which certain combinations do relatively between or worse
than would be expected on the base of the average performance of the
parents involved. Griffing (1956) developed four method for analyzing diallel
crosses. The apropriate model chosen for this study was method-4, model-1.
Several investigators used method -4 to obtain. G.CA and SC.A are
including the crosses only in diallel sests. However numerous investigators
used method -2 which involving parents and their crosses (Aly, 1999). Mean
while few investigators used method-1, to obvious the maternal or reciprocal
effects, (Mousa, 1997). And El-shenawy and Tolba (2001). who found that the
maternal effects was important in genetic study of maize, Dawood el al
(1994) compared two methods of diallel cross analysis in maize and they
found that Griffing (1956) method-4 model-1 was appropriate method for
genetic analysis in maize The ultimate goal of this study was to compare
among the 4 methods whose developed by Griffing (1956). To determine the
appropriate method for obtaining G.C.A and S.C.A in addition of reciprocal
effects in complete dialle! set for six characters.

MATERIALS AND MOTHEDS

This study was assess to compare the four statistical genetics of
Griffing methods1956.In 1999 seven inbreds of maize were crossed in
complet diallel set at Sakha Agricultural Research Station. These inbreds
were sd.34 sk-36 , sd. 58, sd.62, sk-170, sk-266 and G.603.The 7 inbred, 21
single crosses and their reciprocal were tested at Sakha Station in 2000 and
2001 seasons. The experiment arranged in randomized complet black design
(R.C.B.D.) with four replications. The plot size was one row, 80 cm appart
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and 25 cm between hills. Data were recorded on grain yield (ard/fed), 50%
silking, plant and ear height, resistance to late wilt percent and resistance to
dawny mildew percent .The analysis of variance was carried out by the four
analysis method of diallel cross according to Griffing (1956) method 1,2,3 and
4 model —I. Using high speed computer. The homogenity of error was tested
using Bartlett test according to Sendecor and Cochran (1967).

RESULTS AND DISCUSSION

Tables 1,2.3.and 4 show analysis of variance for the four methods
Grifing 1956 model 1. The variance between years for all methods were
significant for silking date, ear height,. The resistance to late wilt and
resistance to downy mildew disease were not significant, however the
significance obtained for grain yield (ard/fed) method-2 and method — 4. The
genotypes variations were significant for all studied characters in four
Griffing® method. The G.C.A mean squares were significant for all traits at
method—-1, method-2 and method-3 but G.C.A in method — 4 was significant
in all traits except grain yield and plant height were not significant. Variances
of S.C.A were significant in all method for all traits except resistance to late
wilt disease was not significant in methods 2 and 4. The reciprocal variances
were significant in methods 1and 3 for all traits with respect to the first order
interaction by years, in the four methods, G.C.A x y, S.CAxyandrxy
appeared significant for the six traits and could by negligible. The previews
result concluded that S.C.A effect were the majority of then G.C.A effect for
all traits, althow the two component were the same important. In this respect,
Nawar (1985), compared between seven analysis of diallel crosses in maize
included the two Griffing's method-2 and 4, model-1l, Gardners method 1967
and Hayman 1954 a and b. They showed that the genetic analysis which
were carried out by different methods of analysis of diallel crosses, in
general, gave a similar results with respect to gene action. Table (5) shows
means, C.V, o° e and G.C.A/S.C.A with respect to mean values, method-4
including single cross in one way represent the highly values for five traits
folwed by method -3 including crosses and reciprocal, mean while silking
date gave the revears twared earliness. Regarding to the coeffecient of
variabilities and the environmental variances (¢ ), the results showed that
the lowest and reliabilte C.V and, o e obtained in method-3 for all traits
studied except for resistance to downy mildew disease whereas method-3
was the lowest C.V. and G.C A/S.C.A. mean squares ratio, method-3 has
high valus flowed by method- 4 for grain, plant height and resistance to late
disease characters, meanwhile the contrast was occurred for silking date, ear
height and resistance to dawny mildew disease, whereas method-4 gave the
highest ratio flowed by method =3. The conculusion that the results best on
means (x), coefficient of variability (c.v), environmental variances (cze), and
appropriate G.C.A/S.C.A mean square ratio emphasized that method-4 was
suitable in the case of diallel study for all characters, while the resuits
obtained depending on G.CA/S.C.A ratio revealed that method-3 including
single crosses and their reciprocal gave a similar result with respect to gene
action
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Table (1): Combined analysis of variance of
studied traits according to Griffi

over all two years.

complete diallel set for six
ng(1956) method-1 model-1

Grain yield | 50 % Plant 2
S.0.v 8 e ”‘; d | silking { height |E3rheightl RLW. | RD.M.
Years(y) 1 330" 19285.9*"| 13706 | 66043~ | 6607° 3215
Rep.ly 6 72.8 7024 | 36889 | 10038 162.7 942.7
Genotype(G) 48 457.8° | 47.87* | 79623 | 35324~ | 4508 4360.8°
c.a 5 1188 | 889" | 1859.1" | 198043~ | 360,86~ | 7421 8~
sca 21 936.4™ | 9573 | 15353.8" | 5987.0~ | 3951 5208.6°
Recip. 21 761> 11.15% | 2314.6™ | 1542.9" | 5323~ | 43528~
G XY 48 23.7 231 284.5 171.5° 1.8 461.2°
caxy 6 33.1 2.26 328.2 170.5 145.4 598.9°
scaxy 21 14.0 1.66 3154 208.2° 102.6 527.0
Recip x y 21 30.8 2.97 241.1 135.2 108.9 356.0
Poold error 288 177 2.20 2733 113.3 99.1 3137
X 2966 66.9 2912 1646 929 56.7
C.V. 14.2 2.21 57 6.4 10.7 31.2

Table (2): Combined anal

ysis of variance of complete diallel set for six

traits according to Griffing (1965) Method-2 Model-1 over all
two years .
Grain yield] 50 % Plant :
s.ov af > dl}; g 3t height |Earheightl RLW | RD.M
Years(y) 1 153.6™ | 5580.1** | 1804 | 35280 | 15388 13831
Rep./y B 40.9 §0.5 2762.3 500.5 2549 578
Genotype(G) 27 | 7045 | 66.5 |13158.2" | 54124~ 330.6** | 4517
ca 6 60.1 4.5 11455 | 1129.9° 167.5 1256.4
s.c.a 21 435.7 | 4147 | 81315~ | 31566~ | 1647 2544 8
GxY 27 21.98 2.82 307.2 217.1° 136.2 4465
caxy 6 151 1.64 273.4 205.7 127.6 305.6
scaxy 21 9.8 1.36 119.4 80.8 51.1 199.7
Error 162 17.1 2.29 252.6 134.8 111.6 343.7
X 279 67.5 250 163.5 93.6 56.4
C.V. 14.8 2.24 548 7.1 11.3 32.9

Table (3): combined analysis of variance of

complete diallel set for six

traits according to Griffing (1956) Method-3 Model-1 over all
two years.
Grain yield 50 % Plant Ear
S.ov D.F. ard/fed silking height height RL.W. R.D.M.
Years(y) 1 24 67 7956.0" | 1022.0" | 6283.4™ | 4439 35.69
Rep.ly 3 69.8 458 3220.8 920.2 96.1 1134.9
Genotype(G) 41 589%™ | 12.7* 16447~ | 11555~ | 404 3~ 3820.9°*
g.c.a 6 512 |-128™ 7618 | 5103 [ 466.8~ | 3000~
s.ca 14 362 | 150" | 10183~ | 8509~ | 1854~ 3378
Recip. 21 761 | 112" 1733146 | 1542.9 | 8323~ 4352 8°*
G XY | 41 26.07 | 2680 241.4 122.2* 105.5" 450.4°
gcaxy 6 38.1° BEED 166.97 88.9 120.4* | 7245°
scaxy 14 137 f5230 2739 117 88.3 4745
Recip x y 21 30.8" [ Tagr 241.1 135.18 108.9" | 3580
Poold error | 246 17.6 [. 188 268.2 81.9 74.4 3211
X : 3247 | 661 302.3 171.3 936 | 587
SV, | ‘r 12.9 2.05 542 53 82 [ 305
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Table (4): combined analy
traits according to Griffing (19

et al.

sis of variance of complete diallel set for six
65) Method-4 Model-1over all

two years . :
Grain yield | 50 % Plant

S0V 5 Rk d""e 3 |stikina| neigt Ear heightf RLW | R.DM
Years(y) 1 581" |4250.1""| 17.36 | 3198.1— | 12815 | 583.1
Rep.ly 5 332 326 | 23962 | 387.8 127.7 597.1
Genotype(G) 20 275~ | 1044~ | 4954~ | 7625 | 162.4™ | 34253"

g.ca 5 276 7034~ | 1980 | 689.0~ | 267.6™ | 48412™

sca 14 556+ | 1049 | 6220~ | 7939~ | 117.3 | 28186~
GxY 20 259 371" | 2176 | 1322° | 128.8° | 4444

gcaxy B 30.3 433" | 1046 | 1466° | 179.1° 6758

scaxy 14 24.1 345" | 266.0 126.1 107.2 3452
Error 120 16.8 1.77 | 229.98 79.4 683 3786
X 33.02 §6.1 | 311.9 1766 952 60.3
C.V. 1 124 2.02 486 5.05 868 323

Table (5): Means (x), ¢

oefficient of variability (c.v.), environmental effect

(%) and G.C.A/S.C.A. for 4 methods of Griffing,S 199-59
model-1 for six traits over all two years.
Grain yield | 50% Plant Ear

Sreitsd - | sndnal feight | pege ] P L

X" M1l 29.66 66.9 291 165 92.9 56.7
M2 279 87.5 290 164 936 56.4

M3| 3247 66.1 302 171 - 936 58.7

M4l  33.02 2.21 312 74 95.2 60.3

C.V. Mi1] 142 2.24 5.70 6.4 10.7 31.2
M2| 148 2.05 5.48 7.3 118 329

M3l 124 2.02 5.42 5.3 9.2 305

M4| 124 22 4.86 5.1 8.7 323

G e M| 177 229 | 2733 113.3 99.1 337
M2l 171 1.84 | 2528 134.8 1116 3437

M3 176 177 | 268.2 819 74.4 321.1
M4| 16.8 0.09 230 79.4 68.3 378.6

gcalsca_ M1l 013 | 0.11 0.12 0.32 .091 0.27
M2  0.14 85 0.14 0.36 1.02 49

M3 1.41 99 0.75 0.60 252 .89

M4 0.50 0.99 0.32 0.87 528 |- 172

* . M = method
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