aENCTICAL STUDIES ON THE OIL AND  PROTEIN
CONTENTS IN SOME CROSSES OF COTTON

By

ABEDEL -RAHIM AHMED ABDEL - RAHIM
B. Sc. (Agric. ), Alexanderia University, 1969

THESIS
Submitted in Partial Fulfilment of the Requirements for the Degree
of
MASTER CF AGRICULTURAL SCIENCE

in
GENETICS

Department of Genetics o pt
Faculty of Agriculture '-J e 4

Ain Shams University

1977

Approved by ——i o i

Date i 7} 1977 Committe in Charge

Central Library - Ain Shams University



£ CKIE OWL = DG ERLELT

The writer wishes to express his sincere appreciation
to Professor Dr. 4. K. A. Selim head of the Denartment of
Genetics, and Dr. S. . Hassanein Profeszsor of Genetlos,
Paculty of Agriculture, Ain Shams University, and Dr. 4.
Abdel~Raheem, Regearch Prof. in the Cotton Insgtitute,
Ministry of Agriculture, for suggesting the problem, super-
vigion, valusble zdvige and help throughout the course of

thig study and prepaxing the manugcript.

Thanks are also due to Dr. A. S. El-Ballal, NWational
Research center at Dokki for him valuable help in statistical

analysisg,interpreting the results and writing the manuscripi.

The wrlter wishes to expresas hisg grateful to all gtaff
meémberg of the 0il crop Regearch Department for thelr

cooperation and giving fac¢ilities in laboratory work.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



IC II\ITRODUCTIOII L G I R R L N B I R I R I I A

:i..I. REVIE‘\V OF LITE{RJ:LTURE LA R I O N N I A AT B A AN A )

1l. Inheritance of 0il content ssoeseesceveces

2+ Inheritance of protein content ..........

3, Inheritance of seed index ,s..vs00vtecosas

4. Inheritance of lint percentage ... eceuves

5e Agsocliation among characters ....eecevve-

I1I. MATERTIAL AND METHODS 4.ccvvecreerenescnncnnn

ll I‘-{aterial tr e rr v e e Tt e se s macessrtrrane e

2‘ Me'thOdS ® 2 8 20 b A 4ot asadgrstasss s gy giae

IV. RESULTS AND DISCUSSION e.vceececssss

l. Inheritance of oil content ......

LR I N

2« Inheritance of protein content ...e.cev..

3. Inheritance of seed INAEX cvaveersonrcaca

4. Inheritance of lint percentage ..........

5« Agsociation among characters ....

V. SULTL.RY AND CONCLUSION .+u.svveuvans..

VI. R—EFBREI‘ICES & &8 & 8 F & D g S 0 5 3 B eSS AEE S A

VILI. AR.BIC SUMMARY

Central Library - Ain Shams University

L EEE I I Y

o % oo a e

e s 8ce

i‘cl
{3

-3 U W w0

10

13
15
15
16
26
29
40
49
64
82
87
92



S e e
PRI L SV I P T

[ S S S

e imnorton = of more and Zetter ftood to fhe worid
population Is Increasingly felt, eapecially, by agrarian
workarg. The biologiczl value of the residues of crop plant
specias that are really under cultivation, en mass, would
contribute great advance to the world natural resources.
Therefore, cotton producing countrleg pald much attention
towards cotton seed. Despite of the fuct that cotton seed
is a utilized by product for oil and cake industries uptil
now cotton lint occupied most of the plant genetic research
on cotton yileld. Although the genetic point of view
congiders at first the need to better slucidation of the
genetic system, tine accumulation of basic scientific
evidences would lead to the correct track for solving the
problems cf man against hunger. Frotein and fixed oils of
cotton seed, if increased through genetics automatically,
these will establish a wonderful element for better animal
production and hnuman food industries. JSreeding programmes
based on genetic information on the intsrbreeding gene pools
or populations may contribute better conclusion to the

press umad deductions.

Genetics is defined elsewhere, as the confirmation

between parent and progeny at the metabollc level. Genetic
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analysis of sroteln and ot} content fells on two, among
three, major elements of the primary metabolism of the
cotton plant. Ifnowldege with genetic parsmeters of liese
metabolic characters and related geed characters such as
geed index and lint percentage would through a spot of light

for their joint importance.

In the present étudy eacii 0f the two metabolic charac-
ters; i1.e., 0il and protein are genetically analyzed,
separately, through intervarietal differentigl crosges due
to the varietal capabilities in the local commercial
Egyptian cotton varieties already grown for fiber production.
The work includes also the study of the inheritance of seed
index and lint percentage and their asscciation with oil or

protein contents.
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11. REVIEW O0F LITERATURE

L. Inheritance of cil content:

Thne o0il content may differ in the seeds of various
cotton specles, G. Lerbaceum, G. arbore wm, G. hirautum
and G. barbadensge as reported by Smirnova (1936), Jawveosh
(1956), Bhatt et al. (1961), Abdel-Bary et al. (1968) and
Sood gt al. (1972). It also seems that the oil contents
of geed of varlious varietieg differ according to their
genetic background; Hancock (1942), Kamal (1958), Jarosh
(1958), Youssgsef (1961), Ali (1964-1966), Afifi et al. (1966),
Abdel Bary et gl. (1968), Labaneiah (1970) and Pakhmanov and
Popvoldiev (1971).

Humbert (1917) found that high o0il content was trans-
mitted to thie progeny. The same aguther, in another report
(1917-b) showed the possibility of selecting strainsg with

either hiigh or low o0il content.

Hancock (1942) indicated the posgibility of obtaining

a variety having both high 0il and protein contents.

Harland (1946) was able to lnereage tiie oil content

from 21.8 to £9.2 percent in Tanguis cotton.

Jaroah (1958) reported ithe possibility of establishing

varietieg witn a high oil content from the igolated forms of

S ek Y
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I Hugals, Aredinina (1970Y reportas thzt e 151
content of the £ from reclprocal crosses reached that o
the seed parentg. Her results showed neterosis in oil
content. On the other hand, Shapaksova (1971) reported
that the best procedure for improving oll content was by

hybridzation among varieties having both high seed yield

and high oil content of the sgeeds.

El=-Aghry (1972), studying the 0il content in two intra-
gspecific crossesg of Egyptian cotton varieties, found no
heterotic effect, negative inbreeding depression and signi-
ficant epistasis (El) in one cross. However, hetercogis and
epistasis (&;) were significant with also no inbreeding
depresgion in the other crogs. A4ll genetic variance was
due to additive effect. Heritability estimates were 37.46%

for both broad and narrow senges.

Muhammad and Hafeez Ullah (1973) concluded that the
variability in o0il content in commercial cotton of Pakistan
wag due to three major factors; e.g. variety, locality and

seasoli.

For varietal and seasonal variability in oil content,
Gad et al. (1961) found no major differences between some

Egyptian cotton varieties in oil content.

Central Library - Ain Shams University



wabil aad Rhan (19%4) reported dial dilfereices due
to varietieg were not gignificant in oil content as affected

by different seasonsg.

Ter-4vanesjan and Atlanov (1969) in america and Pandey
and Thejeppa (1975) in India, found that o0il content varied

mostly between varieties and localitles.

2. Inheritance of protein content:

Different ranges for preotein content were reported from
various cotton speciesg which might be due to the differences
in their genetic background as reported by Jayosh (1958) in
G. arboreum, G. herbaceum, G. Rirsutum and G. barbadenge;
Frampton et al. (1960) in G. triphyllum and G. klotzchignium.
Wioreover, varieties within the species differ in their
protein contents as reported by ileloy (1939), Pope and Ware
(1945) in Upland cotton, G. hirgutum; Gad et al. (1961),
Youssef (1961) and &Lfifi gt gl. (1966) in BEgyptian cotton,

G. barbadense.

Lee and Smith (1970) analysed the data of hybrid seed
from an Interspecific cross between G. barhbadenge and
G. davidgsonii and suggested thal G. davidsonii would not be
of mucn value for improving the protein composition of

cultivated cotton.
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w1l garoadense cottons,rl-agiry (197d) studied two

intraspecific crosses in Ezyptian cotton {(G. barbgdense)

and found tiiat heteroslis and inbreeding depression were
pogitive and significant for «&ess %iza 47 x Giza 45, while

it was negative and significant for the crosgs Giza 68 x
Ashmouni. ZEpistasis waes significant and negative for the
firgt cross only. All genetic variance was due to additive
effeect, Heritability estimates were 64.10% for both broad
and narrow senses for the first cross. For the second cross,

it was 56.03% in the broad sense.

Haikal (1976), working on three crosses between Egyptian
cotton varieties, reported that neither heterosisg nor inbreed-
ing depression were gignificant in the three crosses. Epista-
tic effect was not significant in two crosses. 4ll genetic
variance was additive in two crosses, while in the third, the
additive genetic variance was about 8.6 times the dominance
variance. Heritability estimates were 35.63% and 40.81% in
botir broad and narrow senses for crosses I and III, respecti-
vely. For cross II heritability estimates were 55.88% and

50.04% in the broad and narrow genses, respectively.

In Upland cotton, Pope and Ware (1945) and Wahhab and
Hussain (1952) in Pakisgtan reported that the variability in
protein content depends upon differences in varieties as well

as edaphic and climatic differences of tie environments.

Central Library - Ain Shams University



Jo dnheritance of geed indecu:

I e P A - At

Studies conducted with aseed index in cotton ghowed
tnagt thig character behaved as a quantitative character.
These studies extended, generally to the nature of genetic
variance, gene action and the heritability value as a major

congtituent of the predicated genetic advance.

In Upland cotton, Mason (1951) and Richmond and Lewis
(1951) reported partial dominance of large seed over small

seed gize.

Abdo (1964) and Abou~ilam (1975) found that large seed

slightly dominates over small seed size in BEgyptian cotton.

Cn the other side, Young (1953) and Gomaa (1962)
obtained partial dominance of small geed over large geed

size in both the Upland anc Egyptian cottons, respectively.

Complete dominance of large seed index was reported in
the Egyptian cotton varieties, by Abo-El-Zghab (1969) and
Bedair (1971).

Absence of dominance for seed index was detected by

-

Wwhite and Richmond (1963), white (1966) and El-Agamy (1971).

For the gene interaction, Ramey and Miller (1966)

obtained a negative estimate of dominance genetic variance.

Central Library - Ain Shams University



esawnsle, Fnite (00560 and Sleszany (P07} notea Tiig
pregence 7 eniatartisc eflects in Uplaad and Bgyptian cotion
crogsses, but al—Rawl and Kohel (1969) and Haikal (1976) feound

10 such effects on Upland and Egvptian crosges.

Studies on heteroglis by 4l~-Rawi and Kohel (1969), Bedair
(1971), UMeredith and Bridge (1972) and ibou-Alam (1975)
showed significant heterosis effect for geed index. However,
White and Richmond (1963) and Haikal (1976) found no signi-

ficant heterosis in varietal Upland and Bgyptian crosses.

For inbreeding depresgsion, A4l1-Rawi and Kohel (1969)
obtained nignly significant inbreeding depression in alll
varietal crosses, also Bedair (1971) fovad significant pogi-
tive inbreeding depression in one crogs only. Abou-4lam
{(1975) reported also inbreeding depregsion. Hewcver, Haikal
(1976) found no gignificant inbreeding depression in varietal

Egyptian crosses.

Varioug studies were reported for additive genetic
variance Iin sgeed index., The studies of Ramey and ifiller
(1966) and El1-4dl and iiller (1971) indicated that additive
genetic variance was greater thhan dominance genetic varliance.
Meaawhile, El-hAgamy (1971) and El-aAshry (1972) found that all
genetic variance was due to additive genetic variance in g
varietal crosseg between Giza 69 x Zero-type, Giza 47 x Giza

45 and Clwzs 68 0 Ashmouni, respectively.
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For tone matare »l cene achlon, Sommn (10000 oo lod
ienveritance oL gsed index in the aress Siza 30 x wizsg 2o and
nid not reach any concluglon concerning the nature of gene
action if it was additive or multiplicative. 4bdo (1964)
ghowed fhat nature of gene action c¢ould not be figured out on

a clear cut basgis for the very small difference between the

parental cultivars Asghmouni x Giza 63.

For estimation of gene number, liason (1951) concluded,
in Upland cotton that seed size was govermed by 2 to 3 pairs
of geneg plus some modifiers. While, Therman (1953) found,
in two crogges of Upland cotton, that seed index was governed
by one major pair of geineg. Gomaa (1962) guggested in
Egyptian cotton two palrs of genes plus some modifiers to be
regponsible for seed index. A4bdo (1964) found that 1.4 pairs
0f genes plus some modifiers to be respongible for the mean

difference Detween the parents.

Heritability estimated by liason (1951) in a ecross of two
Upland cotton varietiesg calculated in the broad sense was
62,0% and Therman (1953) obtained heritability egtimates of
52.0 and 73% in broad sensge for two crosses of Upland cotton
varietieg. However, Young (1953) reported higner broad sense
Nerltability estimates of 79 and 80% from Fy aind F3 data,
respectively. In crosses of Egyptien cotton varieties Gomaa

(1962) and Abdo (1964) obtained broad sense heritability of
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4,45 sl dasw pureonty vespentivelye wleagamy 0901 and
Bl-=asiry (1972) obtalined Low hDeritability estimates o

2z.91 and 41.005% for both brcad and narrow senses, respec-
tivaly. Abow-alam (2197%) estimated heritability values as
45433 and 73.09% in the broad sense, 34.82 zné A5.57% in

the narrow seige for crosgses I and II, respectively. :loreover,
Haikal (1976) estimated heritability values in the broad and

narrow senses. It was 53.10 and 50.29% for cross I, wnile it

was 59.39% in both broad and narrow sehnge for the other crosge.

4. Inheritance of lint percentage:

Stith (1956) woxrking with Upland cotton and Awad (1973)
with Egyptlan colton reported partial dominance for high lint

percentage over low lint percentage.

On the contrary, Kamel and Gomaa (1962), El-Fawal (1966),
Sallam (1970) and Hohamed (1974) working with intraspeciflic
crosses of G. barbgdenge, and intergpecific crosses of
G. harbadenge x G. nirgutum reported tihat the low lint per-

centage showed partial dominance to nigh lint perceatage.

Complete dominance of hlgn lint percentage was reported
by 4bdo (1964) and absence of dominance for lint percentage

were detected by Wnite (1966) and Abo-kl~Zuiab (1959).

lleredith gt a2l. (1970) found highly significant

Pl

dominance and epistasis for lint percentage. lleanwhile,
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Elohgamy {1971Y found agogence of dominaice and esigianis in
[

two nToages; @i wsisnifisant dominance and eplsiagis were

detected in *ie third cross.

Highly gignificant heterosis and inbreeding iepression
for lint percentage was detected by 4l-Rawi and Kohel (1969)
and Meredith et al. (1970).

On the other hand, Lee gt al. (1967) and Meredith and
Bridge (1972) estimated a small degree of heterosis about
1.7 and 1.1 percent, regpectively for lint percentage, but
it was significant. ileanwhile, Bedair (1971) found no
heterofic effects or inbreeding depression for lint percen-

tage.

Jeveral workers reported an gdditive genetic variance

for lint percentage. White (1966) and Lee et al. (1967)
detected high estimates of additive variance for lint percen-
tage. Bedair (1971) reported that all genetic variance was
due to additive variance for this character in two Egyptian
ecotton crosses. However, El-Agamy (1971) indicated that
doninance genetlc variance was grealer than additive genetic
variance. lieredith and Bridge (1972) in Upland cotton and
ilchamed (1974) in HEgyptian cotton found that additive effect

predominat ed non-additive for lint percentage.
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