VI- SUMMARY

The aim of th:> present invistigation is to study the genetic
behaviour of scme economic characters, estimated per fndivi-
dual plants, in grain sorghum, namely : plant height, head

length, head width head index, head weight and seed weight,

Nine crossés included the two local varieties : Giza 15 and
Giza 114 and the three exotic varieties : NES 324, NES 645
and TAM 428 were performed and data were obtained on the
parenté, iy F2, Beq and B02 generations. Begid.s - the
relationship between number of these characters were deter-
mined., There experiment, were conducted at Shandaweel
Experimental Station, Field Crops Research Institute, Agric-
ulture Reseérch Center. The experimental work lasted for
the three seasons : 1979, 1980 and 1981, Results could be

gummerized as follows @

I~ Plant height:

1- The F, data showed that plant height behaved as a quant-
itative character. Partial dominance for tallness wes
evident in the five crosses @ NES 324 x G.114 ; NES P45 x
G.15; NES 645 x G.1143; TaM 428 x G.15 and G.l5 x G.114.
On the other hand, the three crosses : NES 324 x TAM 428;
NES 645 x TAM 428 ang-TAM 428 x G.114 showed overdominance
of the ta.i]_.er' parent, Besides the cross NES 324 x NES 645

indicated complete dominance of tallness.
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2- The estimated heterosis percentages calculated fram
mid-parents were positive and renged from (+0.81 %) to
(+52.,97 %) Estimating heterosis by comparing with the
better parent showed hegative values in the :ive crosses:
NES 324 x G.l14; NES 645 x G,15; NES 645 x G.114 ; TAM
428 x G.15 and G.15 x G.114 and ranged from (-3.99 % )
to (-11.70 %).. Moreover, the four crosses : MES 324 x
NES 645; NES 324 x TAM 428; NES 645 x TAM 428 and TAM 428
x G.114 showed positive heterosis ranging from (+0.07 %)
to (+ 39.10 %)« The negativé values of heterosis may-be
due to difference between paren?s in genetic background

and their response to environmental conditions.

3~ Inbreeding depression percentage in most crosses gave
high values ranging from (9.79 %) to (20.25 %). This may
be due to homozygosity of most factors influencing plant
height in grain sorghum,

4- TNature of gene action_determined by comparing the arith-
metic and geometric means showed that both additive and
multiplicative gene action may be involved with the same
amount in the four drosses : NES 324 x NES 645 ; NES 324

x Go1ll4, NES 645 x G.114 and G.15 x G.114 . However, cross
NES 645 x TAM 428-aﬁowed,that genes controlling this char-
acter aot multiplicétively, Meanwhile, in the four cros-
ses: NES 324 x TAM 428 ; NES 645 x G.15; TAM 428 x G.15

and TAM 428 x G.114iﬁqture of gene action was not possible
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to determine due to insignifidant differences between the

F, means and arithmetic and geometric means. The estimates
of gene action parameters for plant height using the popu-
lation means showed that, in general, the dominance effect
was relatively the most important parsmeter followed by

the additive x additive interaction effect.

5~ The differences between parents were governed by one
to eight pair of genes confirming the continuous distribu-

tione.

6— The heritebility values in broad sense ranged <fram
5778 % to 98.03 % indicating that gelection for this
character would be effective. On the other hand, the
narrow sense héritability, in most crosses, could not be
determined due to presence of high variance in the Fi
plants, but in the three crosses : NES 324 x G.1l4; TAM
128 x G.15 and TAI 248 x G.114 there were values of h°%
which indicate that plant height is greatly influenced by

envirommental flactuationsg.

IT- Head length per plant :
1- The data on head length showed to be quantitatively

inherited. These data indicated that in most crosases
studied there was overdcminance for the +{aller head.
Meanwhlle,the cross NES 324 x NES 645 showed complete
dominance of the taller head, Moreover in the cross NES

645 x G. 114 partlal dominance for the taller head was found
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6- Heritabllity (hz‘ﬁ) estimetes in broad zense ranged
crom (54.18 %) to (95453 %)s These high values showed
that selection for head length would be effective. OCn
tne other hand heritability estimates in narrow sense
ranged from (12.59 %) to (62.,00%) in the five crosses :
TA 428 x G.lS s LS 324 x G.11l4; DHES 645 x G.15 LS
645 x Gell4 and .iB 324 % 1TES 645. These low values ney
e due to the envirommental effect. However,in the four
crosses : Gel5 X Goll4 ; TAM 428 x G.11l4; TE8 224 x TAL
428 and NES 645 x TAl 428, the narrow sense heritability
could not be calculated because of the high environmental

effects.

I1T~ Heed width per plant @

1- The data of head width showed that this character heh-
aved as a quantitiative character. Cverdcminance of the
vider head was noticed in most crosses studied, but the
cross NES 645 x G.15 showed complete do inance of the
wider head. leanwhile,the cross NzS 324 X IES 645 showed

obgence of dominance.

5. All crosses gave positive heterosis valugs over mid-
parents ranging from (+ 4,10%) to (+ 3C 99%)s These
values indicate that the hybrids tend to carry wider
head per plant. Estimating heterosis by comparing with
the better ﬁarent showed also positive values yanging
from (+3.01 %) to {(+ 3C.60 %) indicating that these cro-

gses can glve wider heads than the higher parents.
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3= Inbreeding depression percentage gave high values
ranging from (4.9C %) to (32.30 %) « This may be due to

homozygosity of most factors influencing head width.

4= Analysis of data showed that both additive and multi-
vlicative gene action may act with the same emount in
most crosses. lleanwhile,the nature of gene action tends
to be additive in the two crosses : NES 645 x G.15 and
HZ5 324 x TAM 428, The estimates of gene action parame-
ters for head width using the population méan showed that
in most crosses the domihance and dominance x dominance

effects were relatively the most important parameters,

5= Head width per vnlant seems to be governgd by one +to
nine pair of genes in most crosses studied. O©On the other
hand, the number of genes cculd not be calculated in the
two crosses : NiS 324 x TAM 428 and NES 324 x G.114., In

addition, there was overdominance in the Fl genergtion.

6~ Heritability values in broad sense showed that most |
crosses had values above 65 % which indicated that selec-
tion for head width would be effective. However, in the
two crosses : NES 324 x TAM 428 and NES 324 x G.114 broad
sense heritability could not be calculated due to the
high variance of F; (s). On the other hand,h2 % values

in narrow sense were as low as 5C % which may be due to

il . -
The envirenmental effecte.
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IV= Head index per plant:

1- Head index was extracted from dividing head width by
head lenght. The benaviour of this character showed

cverdominance, complete dominance and partisl dominance

== TN A28 3 G.15 x G.114 and NES 645 x G.114 . On the

other hand, %he five crosses : HNES 645 x DAl 4285 LS

224 ¥ G.114: HES 645 m Gel5; TAM 428 x Geoll4 ar’ TAll
4298 % G.15 showed overdominance, compleie dominance and

pariial dominance of the smaller heead index. However the

cross WES 324 x UE3 645 showed absence of dominance.

°- Heterosis percentazes over the mid-perents in all cro-
sses zave positive values ranging from (+4.10%) to (+3C.99%)
“eoterosis in relation to better parent showed that positive

values ranged from {(+ 3.CL %) to (+ 3C.99%).

3~ In most crosses studied inbreeding depression gave high

velues renging from (4.9C %) to (32.3C %) .

£~ Comparing of the arithmetic and the gecmetric means
showed that genes controlling this character may act either
additively or multiplicatively in all crosses except

the crogs NES 645 x .15 which showed that zenes contro-
1ling this character were additive. The estimates ol gene

action paremeters for head index using the populaticn means
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showed that dominance and dominance x dominance effects

were the most important parameters.

5~ ZIstimates of number of genes showed one to two peir

of genes affecting this character in all crosases.

6~ Data of broad sense heritability (h2 %)} showed that
most crosses had valueg above 60 % indiceting that indiv-
idual plant selection would be effeotive.Begides the two
crosses : NES 324 x TAN 428 and HES 645 x G.l14 had low
values of hz%. Estimates of heritability in narrow sense
chowed that most crosses had wvelues above 5C % indicating

that the selection for this character would be effective,

V Head weight per plant :

1- The F2 data showed that head weight hehaved as a quant-
itative character. Overdominance for heavy head weight
was evident in most crosses. Besides, The cross NES 645

X Gal5 showed partial dominance of the heavy head vweight.
However the twe crosses TAM 428 x G.15 and G.15 x G.114

showed absence of dominance.,

2= ZEstimates of heterosis ccmpared with mid-parents were

positive and ranged from (+12.95 %) to (+113.57 ) in all
crosses except in the ¢ross G.15 x G.114 which had negative
heterosis (-0.19 %). This negative value may indicate that
certain genes tend to give lighter head weight., Estimating
heterosis by comparing with the better parent showed posi-
tive heterosis in most crosses ranging from (+15.68 % ) to

(+85.35 %) , but the three crosses : IJES 645 x G. 15 :
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TAM 428 x G.15 and G.15 X G.114 gave negakrive values ran-
cing from (=3.83 %) to (-19.67 %) . This may be due to
difference between parents in genetic background and their

response to environmental conditions.

3~ Inbreeding depression percentage gave high values
ranging from (9.07 %) to (64.47 %), suggesting homozyg-

osity of most factors influencing head weight.

4- Comparing the arithmetic and geometric means showed
that genes controlling this character may act either addi-
tively or multiplicatively in most crosses. (n the other
hend the cross TAM 428 x G.114 showed that nature of gene
action tends to be multiplicative . However in the cross
7ES 324 x NES 645 nature of gene action could not be deter-
mined., The six parameters of gene effects estimated of

the population means showed that dominance, dominance X
dominance and additive x addituve effects contribute more
to the performance of head weight in those populations than

the additive x dominance and additive effect. .

—_

S= The difference between parents was governed by one %o

ten pair of genes.

6= Data of broad gense heritability showed that the three
crosses : NES 645 x TAM 428 ; NES 645 x G.15 and NES 324
x NES 645 hed values bbove 5C % which indicate that selec-
tion for head weight would be effective. However in same
crosses heritability could not be calculated due to the

presence of heterosis in the F, (8) beside, the high
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envircnmental effects. On the other hand, h2 < values in
narrow gense vere as low as 50 % which may be due %o domi-

nance effect causing heterosis in the F,y (g)e

VI- Seed weight per plant :

1= The F2 population showed that this character behaved

as a quantitative character. overdominance of heavy seed
weizht was noticed in“most crosses, while data of the two
crosses : IES 645 x Ge 114 and HES 645 x G.15 showed par-
+igl dominance of the heavy seed weight. Howewer, data
in the two crosses : TAT 428 x G.15 and G.15 X G.114

showed ebsence of dominance.,

5-  Datimates of heterosis compared with mid-parents for
seed weight were positive and ranged from (+0.59 %) to
(+113.76 %) which may explain the presence of overdomin-~
ance of heavier seed weight and indicate the increase of
seed weight per plant. Also heterosis compared to the
vetter parent showed that most crosses had pogitive values
ranzing from (+15.83 %) to (+84.90 %) except in the three
crosgses : NES 645 x G.15; TAM 428 x G.15 and G.15 x G.114
which had negative values ranging from (-2.39 <) to (-18.46
2)e This may be due to difference between varents in gen-
etic background and their response to envirommental condit-

ions.

3— Inbreeding depression percentage in gll crosseg zave

high velues ranging fram (10.57 %) to (64.5C %)
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4- In most of ihe crosses studied, gene action may act
either additively or multiplicatively, whilesthe cross
TAN 428 x G.114 showed that gene action was nearly mult-
iplicative. However the cross NES 324 x IES 645 showed
that nature of gene action could not be determined . The
estimates of géne sction parsmeters for seed weight using
the population means showed that the additive x dominance
dominance x dominance and dominance gene effectis were

the most important parts in this character.

5- The number of genes controlling this character was

found to be one to ten pair of genes.

o The dats showed that some crosses had heritability
values in broad sense above 5C % which indicated that

gselection for this character would effective. However,in
some cages h2 % could not be calculated due to the high
variance in the ¥; (s) causing heterasis. Heritability
in narrow gense in the three crosses : NES 324 x TAM 428;
NES 324 x G.114 and G.15 x G.114 was low. Desides,in

some cases heritability estimates could not be calculated.

VII- Correlation hetween some characters

The corellation coefficient for seed weight per plant
and each of plant height, head length, head width and head
index showed insignificant positive values which ranged

from r = (+ 0.067) to r = ( + 0.346).
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The correlation between seed weight per plant and
head weight had significant pogitive value ( r = +0.659)
which indicated high relstionship bwtween these two

characters.




