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1, T¥TRODUCTI 0N
The rapid increase in the population of U,A.Rs has
urged the attempbs to increase wheat productlon. Breeding
for rust resistance ig of great importance in avoiding
great 1osses in yield caused by these diseases wnich app-—
roaches 40 % (liohamed 1968), in addition to guality due to

the decrease in grain weight.

Breeding programs have been concenbrated in the
breeding for resistance to stem rust only. Evidently,
several wheat cultivars were obbeined which showed resis-—

ance to stem Tust, but unfortunately were suscepbible vo

one or both of the other two rusts (leef and stripe rusts).
Jue to lack of registance to the stripe rust in most of the
tocal vulgare cultivars, damage exceeded 25 % of the grain

vield (Mohamed 1963 ).

During the last fow yeaTe, efforts have heoen directed
to breed for resistance G0 the three rusts together, to save
1peses caused by these diceases, and evidently to increase

tae yileld.

Trn the meantime 1O cerious attempts have been dircched
to study the inheritance of wheat quality. Semebimes samples

of certain cultivars werc chemically analysed and gquality
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characters estimated but were not used by breeders elther
in the course of selection or whern o hybridization progral
wre designed. With the geversl uses of wheal and progress
~chieved, wheat quality has 40 be considered, with regond
to protein conbent in order to increccge the feedlng valuc

of bread, beslde the white colour which is required by the

cOonsumersSs

These investigations were directed to study two main
objectives, first the mode of inheritance of field reactions
to each of the three wheat rusts and their assoclations, and
secondly inheritance of two grain quallty characters, 1+,

grain colour, and protein content.
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IT. REVIEW OF LITERATURE

a- Inheritance of Field Reaction to Rusts :
1- Stem Rust

Hayes et al. (1934), found in Fy progenies of the
cross Hui4 x (Marquis x Kota No., 11-19-167) and H.44 x
(Double cross No. 11-21-28), that the mature plant resist-
ance to stem rust of H,44 appeared to depend on a single
genetic factor difference. The moderate plant resistance
of lines No, 11l-19-167 and 11-21-23 appeared to depend upon
factors not allelomorphic to those responsible for mature
plamt resistance of H.44 type. Since susceptible lines
were obbtained in F5 generation, bhere was indication that
more than a single gene pair was necessary to explain mature

plant reaction.

Wells and Swenson (1944), suggested two or three
gene pairs to govern the reaction to stem rTust in the adult
stage in a cross between selectlon of (H.44 - Reward) ard

Baringo.

Ausemus et al., (1946), reviewed more than 60 papers
on the inheritance of resistance to stem rust, Most of
these studies indicated that resistance was inherited as

a monogenic character, yet digenic, trigenic and even
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miltigenic ratios were reported. Inctances of duplicate,
inhibiting, and complementary types of gene actions had

also been found.

Swenson et al. (1947), found that at least two or
three recessive genes for resistance to stem rust were
involved in differentiation between the resistance of

the variety Thatcher and the gus ceptibility of Triumfo.

Koo and Ausemus (1951), studied the field reaction
to = collection of races of sten rust in.F5 lines of the
three crosses Timstien x Thatcher, Newbhatch, lida. They
found that reaction to stem rust under figld conditions was
dependent on two complementary factors in the cross Timstien

¥ Thatcher, and on one factor in tThe other two CTOSSeES.

Ayad (1953), studied the field reaction to a collection
of the prevalent races of stem rust in four crosses. In the
two crosses Giza 141 x W.A. 710 and Giza 141 x N.A. 711,
resistance was dominant and the £ield reaction to stem rust
was conditioned by two independently inherited factors
together giving resistbance, Presence of susceptible plants
in.F2 indicated that each of the two resistant parents

possessed a different dominant gene for resistance, and the

susceptibvle allele of the other. On the other hend, in the
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eross Giza 141 x Gabo, suscepbibility was dominant, and
the field reactlon was determined by a single factor
aifference. In Giza 141 x Line 950, resistance was
dominant and the field resction was inherited on & MONO=

hybrid basis.

®1-Khishen (1953), from gbudies on the inheritance
of peaction to stem rust in three crosces between Thatcher
and each of the varieties White Federabion, Baart and
Rumona, obtained a monohybrid ratio of % 3 1 in all of
the three crosses. This recult indicated that ThaGeher
possessed one factor for resigbance under field conditions

in the U.A.R.

Tl and Ausemus (195%), observed sone vVery susceptbible
plants and lines to stem rust in hybrid progenies, in which
the parents were regigtant. This result showed that such
parents carried recessive factors for susceptibility and

the inheritance wasS multifactorial.

Hakam (1954), studied the inheritance to stem rust
in the field rust nursery at Giza using a collection of
races 9, 14, 19, 21 and 42. The ¥, ana F5 data of the
crosses N.A., 709 X Hindi 62 and Neh. 711 x Hindl D showed
that reaction to stem rust was governed by & single factor

pair.
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Heyne and Johnston (1954), studied the field
reaction to at least three known races T stem rust plus
some maburally occurring races in ]5‘5 lines of the two
crossec of Timetien with (Red Chiel and Pawnee). He
explained the results on a single factor pair difference,

in which Timstien contributed the factor for resistbance.

Wiggin (1955), using the regults from crosses
between Kentana 52 and the Chinese monosomics, concluded
that Kerntana 52 carried two loosely linked genes on chromo-
some 20, one giving resistance to race 56 and the other to
race 15 B. It appeared more probable, however, that
Ventana 52 carried gene STy which was locabed on chromosome
20 and gave resistance to both races. 1n addition, this
variety might carry two other genes, one giving resistance
to each race. The gene for resistance to race 15 B would
be Sr,? and the gene for regigtance to roce 56 would come from

Kentana 52.

Abtia (1956), assumed one major gene conbtrolling
mature plant regsightance in Ccrosses of Giza 1329, Giza 141
and Mokhtar with the suscepbible variety Hindi 62 to a
ecollection of prevailing races of stem rust in Egypt. He
also found no cus ceptible plards in the progenies of

crogsses between resisbant varieties, showing that these
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varieties might carry the same major gene Ior resist-~

aICEC.

Pol et al. (1936), studied the inheritance of
resistance to sten rust in two crogses; NP 789 x Frondosa
ard Ridly % Pb. C. 518. The data of the F2 and F5 pro-
genies of the cross NP 789 x Frondosa indicated that the
reaction to stem rust was controclled by three complémentary

Zenes.

telam (1957), reported that three independernt
factors conditioned the segregation of resistant x Tesis-
tznt parents involving Kenya Farmer, Kenya 58 and Kenya
1174A. The results from resistant x susceptible crosses
were explained by postulating two or more genes for sus-

ceptibility.

amith (1957), studied the inheritance of stem rust
reaction in the cross kMindum (durum) x Vernal (emmer ),
using Fl, Fay and F5 data. He Found that the resistance
of yernal was sbtrongly dominant, and the stem rust reaction
under natural conditions in thic cross was inherited on a

single factor difference.

Aslam and Ausemus (1558), found 1in crosses of Kenya

Farmer with each of the varieties liarquis, Kentana, and
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Lerna, that the msture plant reaciion to a collection of
races of stemw rust in the field, appeared to be inherited

on a relatively gimple basig, with regictance domirent.

W1-Khighen and Selim (1953), studied the genetic
beasviour of mature plant resicstance in wheat under
Aexandria field conditions. In eight crosses betueen
reglatant X sus ceptible varieties, reslctance was ¢ omp—

T

letely oOT partially dominant. Fo results showed a simple
monohybrid ratio of % resistant : 1 susceptible, indicating
nat reaction to sten rust was controlled Ty one palr of
genes. Data obtained from the crocges including the rTesis-—
+ant verieties gave & dihybrid ratio of 15 regigbant 3 1
sugcepbible, indicating that resiatant genes Were not
identical in the two parents of each CrosSs. In susceptible
+« gusceptible crosgses no resiegtant plants were obtained in
the Fz, indiceting that 211 susceptible varieties carried

identical genes for suscepbibility.

Ghosh et al. (1958), found thab susceptibilivy to
stem rust was dominant in the cross P 760 (resistant) pe
P 775 (suscepbible). The F, segregation of 15 susceptible:
% resilstant indicated that sone factors, presumably from

P 775, inhibited the resisbance derived from I'F 790.
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Murty and Lakheni (2958), studied the two Crosses,
Trigicum vulgare "iFP 210" x Triticum durum " 921" (Gaza)
and Triticum vulgare np 718" x Gazs. They noticed from
¥y progenies that susceptibility of L. vulgare parents TO
stem ract was dominant. The Fz segregation in the two
crosces appeared to be under the control of duplicate

factors.

Omar (1958), reported that field resistance To &
collection of races of stem rTust eppeared to pe governed
b two complementary factors, (R and S). The factor (R)
cristed in three alleles R, Ry end T, while the factor (8)
evigbed in two alleles 5, S The RS combination was Tesls-—
tanb , Rl 9 wags moderately resisbant, Re or 3 were moder—

ately susceptible and Ry 8 O TS were susceptible.

T1-Ihishen and Khadr (1959), showed that suscepti~
ility was dominant in crosses between regisgtbant ¥ suscep—
+iple verieties, and the F2 sesregated into a simple ratio
of 3 susceptible 3 1 recistant. While in the obther crosses
nl the game group & dihybrid ratio was obtained of 12
wesistant ¢ 3 susceptible, indicating the presence of all
inhibitor gene for susceptibility. Three aifferent palrs
37 genes were suggested in some CrosSsSes of registant

varieties, while in other crosses of the same group two
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pairs of geneswere found. Data obtained from crosses
including susceptible X susceptible varieties gave &
ratio of 15 susceptible 1 recicstant, indicating two

factors with duplicate effect for susceptibility.

Heerman (1960), reported that the adult reaction
+o race 15B of stem rTust was controlled by at least four
independent palrs of genes. TIwo dominant genes were
derived Trom Khapll emmer and another two dominant genes

from Stewaxrtb.

Fuad (1961), found that Kenya Farmer had twe genes
for Tesistance to race 15 B and three other genes for
registance o race 1l that were partielly dominant and
nad a cumulative effect. In Frontans, he had found one
gene conditioning moderate resisbtance te race 15 B and

two genes conditioning noderate recistance to race 11.

Omar and Hassanein (1961), crossed the local
variety dokhtar witi cleven introduced vanieties. They
studied the inheritance of field reaction TO gHem rust,
ip eleven crosses, in Ty and ¥, gener tions under arti-
ficial epidemics of a collection of races of shem TusST.
The results suggested the presence of two different

factors (R and S) controlling field resistance. Resistant
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