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1. LATRODUOCSLON

Wieat oocupies an outstanding position smeng the
world major orops for ite nutritionsl sdventeges. 1t is
conaidered to be the essential food mnd protein souros for
millions of people in many oountries. In A.R. Bgypt, this
crop 1is regsrded as the moet importent cereel orop es 1¢
occupied in the yesr 1971 more then 1.3* millien faddens
( 4200 w2 ), ylelding more than 11.5% million ardsbe
annuslly.

™he ever-inaresaiig human populetion which im resch-
' ing e very dangerous level has led the resesrch workeps in
the field of plant beweding and sgriculture to meke more
efforta eiming to securo 8 satisfectory food énpplv engugh
to cover the needs of the human populstion in the near
future.

Thest usts are the most jmportant dlsesses that ecauge
pronounced losses in wheat yield and are en evor-puqnnt
throat to high productivity of the crop. Breeding for rust

x BReported from the Annusl leview of the parhnnt
ggicnlmre Boonoay, i stry of m«? AR



romi . noa s of grect luportenco to svcid grest loss in
yield -~sused by thass dlsesses whi oh spprosched sbout 40%
{ Mohamed 1968 ), in mome looslities in addition %o the
detericorated quality of grein produced by rusted plats
ceuming deoresse in grein weight®.

Sinos protein ie sn importent food oconsti tuent from
the stend point of autritive value its quantity and quell®y
in wheat are the mejor fsctors in detemining the goodness
of its flour and 1ts suitabili’y for brosd msking. During
the pest few yeers, ho serious attempts have beem mnade %
atudy the inheritmmoce of whest quality. Sonetines sample of
sertain oultivars were chemically snslyssd snd guality oher-
soters wers eatimated but weze not used by treedsrs either
in the oourse of sslectiox or when & crosaing pregrem ig
desd gned.

Breeiing of dwrun wheets for reaistance 40 stam pust

end for yield and gquality must be prectised if improvanent
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‘he marufesture o namolinc end the edidble pastes, suc™ en

mecroni chiof.y awvde “rom dirum wheate.

1ae objootive of the prepant work is to study the mode
of inieritance of fie)d rosciicr to stem rust and the inheri-
tance of grain quelity charsoters, i.e., protein content and
tost weight of kamel mrapursed as the test weight per hseto-~
litre 0f the yleld par plamt snd the weight of 1000 kemels.



11, BBVIEW OF LIISRATUR}

1) Inherjtencge of Field Resction to §tes Muat in Tetreploid
Dgsts ¢

During the early period of breeding for resistanoe of
stem rust, i\ was observed thet sinkerm, some of the durum,
spelt and smmer wheets were the only eource of resistance to
stem rust dimesse.
(roases of the emmers and durums with susceptible cosmon
wiosts, involved sterility send linksge betwsen rust reaiet-
ance and the undesirsble durum and emaer chsracters. Resist-
snce to stem rust waa found to be simply inherited in most
capes. The follcwing is @ brief resume of ths 1itereture
for the inheritanoce of resistance tv stem rust in tetreploid
sheats.

Hayes @t 81. ( 1920 ) succeeded from the oross of
Imillo { e reatstant durum ) end Merquie ( C.I. 3641 ) in

producing the new variety Merquillo { 2 vulgare wheat ) whieh was

realetant to 8 collection of stem rust races in the field,
However, they could not obtain common whests with the bizh
- reaistance of the durum pavent. They reported s proportion
of 13 susceptible plants to 3 remisbemt, hey postulsted



+hat resistence to stes rust wes partially domimant in
crosses of T. yulaare with 7. dioeooun. theve wes m
eppsrent linkegs of rust resgistence md emmer type of
plants. However, some rust-resistemt wulgsre~liks ¥,
plants wore obtained. In erosses of vulgare with &unm,
susosptibility was dominant and # strong linkage wes obsar-
ved betwoen rust resistanocs snd the durum charegters.

Puttiok ( 1921 ) explained the resotion in the ¥,
geneystion of s oross batween Marquis { vulgswe ) snd
Mindm ( durus ) to stem rust fom 19, by a single faotor
plua modifiers. But one singla fsotor &ld not sccount for
the resction of rust forw 1. However, 35 out of 388 ¥y
plents were resistant to both fomms, indioating the pesuib-
1lities of aymthetic breading for developing verieties
regigtant to severel foxms of stem rust.

Weldron ( 1921 ) found thet progenies from atreins
of Eubanka ( durum ) x Fower ( common wheat ) were inter-
modiate in thelr atem rust resetion. ke smnelwisd that at
lesst two gemetio ):&otom wore regponaible for rust reaction.

Hoyulngton ( 1925 ) reported on the isbevitisics of
resistance to stem rust in the crvssos of toth Mimbm sad. .
 Fubgpios ¥, 8 with Remtad ( o1l Geows ). Mindm amd



Kubanks NHo. 8 were susceptible, snd Pentad wes resisteng
to stem rust. BSome of the hybrid families were found to te
nox¢ susceptidble than Kubanka. The resulés of infeoting PJ
and F, sitreins of the Windm x Pentad croge indjicated the
presencs of more than one factor.

Hayeo ot ). ( 1925 ) conoluded that the two factors
which were oontrolling field resistance in the oross Merquis
x Jumillo and probabdbly minor modifying fscters, were inwlved
8leo in the lines derived from darquis x Kenred cross which
weye immune in the seedling stage to 1l foms of stea pust.
They obteined from these oroeses homosygoug lineg combining
seedling immunity snd field reaistance.

Hynea ( 1926 ) studied the resction to stem rxust in
8 aroas botween Federetion ( vulgare ) snd Khapli (emmer) o
the ¥, generation. Most of the wvulgare lines segregates
wore eithar suscaptible or only weakly jeasjstent. He eoncl-
uded that stem st resigtsnce wag ocontrolled hy multiple
faotors.

Waldron ( 1926 ) produced the variety Ceres from A
cross betweon Marquis amd Kota, # resistent Busaien dorum
whoat, at K. Dakota.

- Aamodt ( 1927 ) studied the gnboritsnece of wituie



rlunt reccticn t. stom ruat n cxcesss including Btewert
( durum ). 260 oconcluded *het stex rust roalstence was

ocontrolled ' multiple fectors.

Clerk and Smith ( 1928 ) found susceptibility to stex
rust resotion to be dominant over resistsnce in the mature-
plent gtege ¢f the durum whest orose, Nodak x Kshle, with

jndicetions tzs% 8t leasst two genetic fectors were involved

Mcredden ( 1930 ) croseed Yaroslav C.I. 1526 (emmear)
with Merquis ( vulgere ). The obtained Hope end H.44, both
of which were varieties of the common wheat type snd were
very highly resistant under field conditions not only to
stem rust but elso to leaf rust, bunt and looes mmut.

Goulden et al. ( 1930 ) studied the resotion of 14

varieties of wheat in ths ssedling and mature plant atage

to 16 physiologio forme of atem rust. There wag good agree-—
ment in Merquis end Quality betwsen seedling and mature piant
reagtion. However, there was an almost complete lack of
agreament in H.44-24 end Aeme ( durmm ), the latber variety;
i.0., Acme was susceptidble to 8ll the 16 fomas in the seed-
ling stage snd resigtamt %o all cf them in the uature atage.
Hope and Pentad ( durm ) wore very similer to Acme and

H.44-24 while Beward, Eota asad Marquillo geve only moderate

~



indication of meture plent remtstanos. Tary concluded thet
one single fagtor nontrolled the resistance in them.

Mscindoe ( 1931 ) crossod severel reaistant Austrelian
vhoots with susoeptible varieties, and found the field resct-
don to s large number of reces in the United S8tates to depend
on & gingls factor pair difference wheye resistant parents,
such ss Tenyu -~ Gulsy, Gase ( durwm ), btﬂna and Bgypt H.A.,
exhibd ted physiologlic remiptence to rece 34, the prevailing
rece, in austrelis. There wes & close sssocistion between
the seedling resotion to this resce and field resection % &
group of reces. In most cases inheritance wes relatively
simple and was spparently oontrolled by the gmme faotor or
fectors.

Snith end OGlark ( 1933 ) stated that the inheritence
of stea rust reecoction in three durum orovsses behsved in a
quantitetive nenner. The different degrees of resistence of
the Pentad and Hodak parents were inherited as e recessive
cheraoter, md susceptibility was partially doainent over
regigtance. Howover, the carves Nodsk x Alkroma showed the
proscnce of two major gene difference between the two
perents.

. Ansmmue ( 1934 ) sindied the inberitence of ptem rust

-mahmmhpe(Mvm)#ﬁw



{ valgire ). Mty families segregeted in the !3 in s retde
vt li: 3, elght in s 1 s 15 retio, snd nine in 8 9 1 7 retie
He pninted cut thet thess smormsl retios mey be dus %
stmorwu’ chromosomsl behaviour of Merquillo.

Heyess of 8). ( 1934 ) developed the highly resistant
varioty Thetoher from @ double cross inwlving » sietay
selection of Marquillo snd a selection from & cross between
Marquis x Kanred ( winter wheat ). %Thatoher ( 0.I. 10003)
oarried mature plant reaistance from Iuwmillo (durum wheat),
and physiologic wesistance from Keared.

Olark and Smith ( 1935 ) studied the inheritance of
the three stem-rust reactions ( neer-immunity, resistance,
and susceptitility ) in three cxosess from & Yaroslav
eamer x Marquis wheat. The crosses were 0-6-1-2 x Marquis,
C-6-2~1 x Marquis end 0-10-35-1 x Merquis., They showed that
mejor factors principelly controlled the inheritence of stem
rust reaction. No additionel minor or modifying faotors
could be directly established from the results of these

CIofEaa.

Hayes ot al. ( 1936 ) reported in F; progenies of
croases between H.44 with douhle cwoas Ho. Ii-21-28 and
“Zota ( Bussien duru ) x Merguis Ho. II-19-167, —Mmm
Imtmw,zmmnu of H.44 oppeaved to dopend om oo m
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genetic factor difference. The moderete plsnt registance of
1ines Lo. 11-19-167 and 11-21~28 sppeared to be dependent
upon factors not sllelomorphic to those detemining msture
plent resistsnce of H.44 typs. 8incs susceptible lines were
obteined in Py generstion, thare was indicstion thet more
than one single gene peir was neosssary $o explsin asture

plant resistence.

Pan ( 1940 ) studied mature plant resietance in
orosees involving eslections of Msrquis x ( H.44, 111-31-T)
( vulgere ) snd Pentad ( duwrum)x ( Merquis, IXI-34-I1) ,
with the resistent parents; ( Min~Double cross iI-21-80 ),
Hope and H.44., BResistence to stem rust sppesred to be
dominant to semi-reaictence. Marquie x H-44 cross inwlved
a gingles dominent gene which was allelomorphic %0 that
ocarried by Hope snd H-44.

Waddell ( 1940 ) showed in three intre-durum crosses
involving Iwmillo that sll lines resistant in the greemhouse
to rece 21 of Pugeinie geminig tritici proved to be resistent
in the field, but a large number of Fj lines were suscept-
ible ag seedlings end resigtent ms mature plents. Howsver
increasing susceptihdlity in seedling stage usuelly indic-
ated the emee trend in the mature plent; ihis -un.ld help 'h ﬁ
eliminate suscaptible nma in the field in ﬂmt ceac, He
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oonoluded n° + tnal Inmillo apparenily possessed a faoctor or
factorr souc of which seem to be for mature resistaunce,w.illo

otuers for resistance at hoth stages.

Auserms ot al. ( 1946 ) reviewsd more than 60 papers
on the inhcritanocs of resietance to stem rasb: in Iritiounm
faxum Desf., I. wlgayp and eammer gwomp wheat., Moet of theee
studiee indiocated that resistance was inherited as monogenio
charaoter, yet digentio, trigenie and even maltigenio rmatiose
wore roported. Instanoces of duplioste, inhibiting, and
complenentary types of gene actions had also been found.

Allaxrd and Shands ( 1951 ) selected two lines C.I.12632
and C.I1.32633 from oxosses between Haxd Red spring and J.
timopheevl 2.1.94761 which showed a high degree of mature
plant resistance to stean rust, leaf rust and mildew. BRust
msiptance 1n crosses between them snd Reward depended on two
dominant linked gemos with 23.T% and 16.9% crosaing over in
the two hybrids at Madison and 20¥ at Davis, probably due to
differential maction to races of met. Howsver, later in
( 1954 ), they reported that stem mst resistance in crosses
between these tw selections with RBeward and Marguis was
govermed by dnplicate linked genes with a recombination valne
of 14.78 + 1.78%.

Koo ond Ausems ( 1951 ) studied the inheritance of v



reaotion to stem must in oroescs ¢f Timstein, ( derived fruaz
7+ $Hlmonheev: x 8teinwodol "a wulgure® made by ( Prinhan in
dugtralia ), with Thatcher, Nowthatoh, and Mida in both seed-

ling and field conditions. In the seedling stage, the maat-
lon %o & partiozlar race for each oross was controlled by a

single genstic factor pulr, and resistance was dominant in
a1l of the three crvases. Timstein was found to oBYYY &
feotor pair of resistance to all reces except raoce 15 B, to
which it wes susceptible, while the varieties Thatcher ana
Newthatoh each oarried a factor pair for high rosistance ¥o
8ix out of twenty five xeces used. This high msistance ws
epistatic to the resistance oontributed by Timstein. The
physiologio resistance of Timstein to twenty moes oould be
combdined with the field mesistance of either Thatohar, New-
thateh, or MLda in these crocses.

Hayes et al. ( 1955 ) stated that the mode of inheri-
tanoce of reaction of wheat varieties to an individnal moe or
& gwup of races had been found to be relatively simple. How-
oever, they added the total number of genes that interacted
with these large mumber of xeces in a certain locality is
very gmeat. Thus, the problem of bweding a single mriai:r‘
sl stant toalltheee moss seened to be mm This



