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Develonment of bread wheat .
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Total Protein in the Fisur: 10.8%.
Adsorption based on 14% moisture: §1.5

G

Maturity Period: 4
Stability Peried: 5.3 min.

Table 6:A comparison test between Babil 113 and Cultivar Tamoz 2.

] Agronomic Traits Babil 113 Tamoz 2 |
| Tillers/1 m 130 125b
" Tillers/Plant 4-3 4-5
Fengm of Spike withont awn 12-16 10-13
{em)
Seads/Spike 68-75 $8-73
Weight of 10600 seeds (om) 48 a 369 b
Seeds weight of 50 snikes (sm) i34 a § 26D
Productivitv (kg i
im* ) 0.750 a ! 0.366 b
4m’ 2816 a 2246 b
38m - 19.306 a 13.3b
Disease Responses
Flag Smut R HS
Yellow Rust R { MR

Each number was the mean of four replicates.
Means have similar letters in the same row are statically not different.

Table 7:Yield trails of Babil 113 and Tamoz 2 wheat eultivars in Twaitha and
Latifyia Stations in 99-2000 season

} Yisid (Kg) i
1 Unit Area {m) Tuwaitha Latifyia
] Babil 113 Tamoz 2 Babil 113 Tamoz2 |
{ 0,529 a 0.340 b 1,498 2 ).378 b ‘

40 . 26104 21.60 b 19.65 a 15.00 b

50 36.90 a 32.30 b 39.70 = 19.30 b
50 73.10 a 36.33 b i
2500 133060 4 56116 1200.52 a 993.30 b i

Babil 113 significantly approved to be a candidate for registration and

= v X
reiease as a new bread wheat cultivar in Ir ag. The late sowing (2nd week of
December) is quite suitable for high productivity. National Committee For

Registration and Release of Agricultural Varieties registered and released
this new cultivar {Babil 113) in Resolution No.19 fn 11/11/2800,

REFFERANCES

i- Al-Beldawi, A. S, apd E. Jawad (1987). Susceptibility of some wheat
cultivars fo flag smut and its chemieal control. Pages 1529-1324. In:
Proceeding of 4th Coungress of Scientific Research Council. Baghdad.
iraq.

2- Al-Beldawi, A. S.; E. Jawad and T. M. Ali (1996). Identification of
physioiogical specialization in the causal agents of leaf and black stem
rust on wheat. Iraqi J. Agric., 1:61-69.

3- Al-Hamdany, M. A.; C. R, Wellings; H. Y. Jaber and H. A. Abas (2062).
Viralence patiern of yellow rust causal agent Pucciniz striiformis
Westend. oa Near Isogenic Lines in Baghdad area. Ar2i Jj. Pl Prot.,
29:24-28.
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Development of bread wheat ...

confirmed in three censecutive gemerations (F7-F%). The vieid of me: new
eultivar ranged from 3500 to 5388 Kg./h compared (o 2324 to 3680 Kg./b in

Mexipak (Table 5).

Table 4:Disease respomse and agroumomic traits of the new wheat cultivar }
(Babil 113)in 2 c&mpan‘*on with Mexipak durmu’ F6 season f
. Apronomic Traiis ; Babii 112 Mexipak : !
Plant heighi {om) ! 105 102 :
Spike Iengtn without avwi 4 12 !
Stem diameter (mm? 8 £
¥ 6 1 i i
! 76 | 331 |
Seeds weight of 50 spikes {om} 8e.b i 72.0
Insease Respenses | i
Flag Smut i
{ Bunt R _
f Valiny Ryt 4 i o < _

Tabie 5:Productivity of pew culiivar Babit 113 during ﬂ;ree consecutive
=

generations (F7-F9) in 2 compar ison with Mexipzk cultivar
. : = sl

Kg/ unit area Kg/t Percent increment |
| , over Mex. ]
, Babil 113 | Niexipak Babit 113 | Mexipak 7
i i | :
Ui (F7) 6.522 z $.328 52264 i 32800 64 |
U 1{E8) 4,530 0.368 53%8.0 ! 34800 47 ]

286 (£7; 760 537 3500.0 365%0.8 42 ,

630 (F8) 262.5 j 171.1 2046.0 27334 S |
2500 (TS 876.0 x z27 0 3480.6 2324, | 50

w cultivar and the
was gagmﬁcants E

3
A comprehensive comparison test t
landrace cultivar Tamoz 2 indicated ﬁihm bab%i
surpassed Tamoz 2 in the following traits: pumber
Bt of S0

spike leng fﬁ weight of 1000 seeds, seed weig } spikes, and ‘;"’m EE\ the ¥
}"’eid in 1,4, and 3 15m’ ’"Ea&:ie 6). Moreover, the host reaction o f both cultivars

to fiag smut and yellow rust indicated that Tamoz 1 kas sus ceptible reaction i
to fEa;; sirut which refiecte 6 in 76.15% infection while host r aeisxon of Tamoz ]
7 expressed moderate resistance compared with resistant reaction it :
Babil 113.

In 99-2000 seasons, productivity trails in Tuwaifl 1
Experimental Stations revealed simiiar results (Teble 7). "i"hﬁt evaluation tests i
of Babil 113 flour indicated that the cultiver met the optimum reguirements
for registration and release. Hf}woven "’esmts of flcur gquality of wheat

cuitivar Babil 13 showed the following tr
Extract percent: QQ"’

Grain moisture befere grains moisten: 9.4%.
Fiour moistore: 13.2%.

Moist Gluten based on 14% moisture: 22.7
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The productivity of these selected hybrid lines in F3 was significantly
surpassed Mexipak wmvan The percentages of yield increments over
Mexipak in i‘ieH plots of 13.5 m° were ranged from 23.7 in 49-2 to 56.5% i
113, Yield of 1m~ of all selected hybrids except 116 surpassed Mexipak by 10.3
to 68.6% {Tabie2). Data of host reaciions against yellow rust revealed that
49-5, 95-1,3064, and 446 showed highly resistant reactions while resistant
reaction was observed on the plants of 43-1, 113, 292, 212 and 401. Two
hybrid lines namely 49-2 and 116 were selected because their plants showed
highly resistant reactions to fiag smut and bunt diseases in 116. ¥or buni, all
the selected lines excent 43-1, 49-2 and 292 showed resistant reactions.
Disease responss of their paremis, In comirary R-23, Mexipak showed

susceptible reactions to flag smut, bunt and yellow rust diseases (Table 3}

Table 3. Da ease responses for flag smut, bunt and yellow rust in hybrid-
lowing artificial insculations in 3 season

elected lines fol
; Disease Responses ' Yellow Rust”
! Hybrid lines Flag Smut* Bunt * Disease §eventy Disease Response
1 (0,293, 8)
45-1 HS MR 2 R
49-2 HR MR 3 MR
49-3 HR HR 1] HR
85-1 R MS 0 HR
113 R R 2 R
116 HR HR 5 MR
292 HS MR 2 R
JG6A HR HE Y HR
312 R HR - 2 R
441 HS R 2 R
446 MS 2 i) HR
Mexipak HS MS 8 8
R-22 HR HE 2 R
Saber beg MS 5 3 5

1- Seeds were inoculated with mix pGpLiahen of Urocystis agropyri and
planted in the first week of November, while teliospores of Tilletia caries
wers used te inoculatz the seeds for bunt disease. Bunt trail was conducted
in the third week of December.

2- Disease incidence was considered for disease response where HR=no
symproms, R=incidence from 1 to 18%, MR=incidence from 11 to 20%,
MS=incidence from 21 to 30%, S=incidence from 31 to 40%, and HS=
incidences were more than 45% (5).

3- Disease severity was measured according to modified Cobb scale by
Line (7).

Based on disease resistance against the three diseases, although 49-5,

113, and 306 A represented the best hybrid lines. Yield poetential and some

agronomic traits such as lodging and shattering resistance led (o select the

genotype !23 n tiae end of F3 season . This hybrid line called Babil 113 as a

new bread cultivar, In contrary to Mexipak cultivar, the aew cuitivar Babii

113 cnamcim'zze(i by resistant reaction along with good agronemic traifs

during ¥6 (Table 4). The high productivity of Babil 113 was significantly

19
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Al-Hamdany, ¥, A, et al.

selected, R-23 was chosen as a resistance donor in this breeding program
because of ifs agronomie traifs such as long spikes, stout stem, large seed and
t F

PR | AU

shattering resistaunce.
Tabt 1.H st reac ns of wheat aenotvpvs against flag smut and yeiiow rust
usal a following artificial inoculations under ficld conditions.
Disease Iﬂ?ld&jl{,‘e.a of flag smut Disease Severity of |
Wheat Genotypes using J isolates v ; ;
ey ; - RT ellow Rust
Suwaira | Rabeaa | Rashidiya
_ Cultivars ; Grades j
Saber beg 3.4 334 29.5 a S
Mexipak 83.4 48.2 46,1 8 =
Araz 58.6 42,5 17.1 3
fnia 66 6.2 8.2 i6.2 3 =
Abu-Ghraib 3 2.5 i 5.8 i 46.3 i3 =
Abu-Ghraib 4 435.3 42.3 20.2 3
Aleeva 39.7 13.7 253 3 =
Nuri 76 39.8 ) 574 8 =
Iratom 1 345 22,6 11.18 HE -=
Hvbrids
Saber X Mexipak(SM) 8.7 48.9 4.9 8 S
Saber X Araz( SA) 17.7 41.7 39.8 3 =
Mex.X Sab. XAbu3(MSAB3) 22.6 38.1 48.3 ' 8 =
Mex.XSab. X Abud(MSAB4) 217 375 24.1 { B =
Variants
802 3.4 30.1 33.8 8 =
336 20.4 17.8 141 3 =
337 16.5 216 13.8 8 =
749 0.9 42.1 49.0 5 =
Strains
M-17 6.3 34 29.3 i 8 -
M-27 0.5 28.4 33.7 3 =
M-94 18.7 58.3 46.7 =
R-23 8.3 3.3 1.7 R
R-24 3.5 T3 13.3 =
s 7.4 124 i 13 MR,
L3D P=0.05 9.4 7.4 ; 7.6 -
Percentages of D dag smut wers transformed to ARCHIN belore statistically analyzed, _
Disease severity of yeilow rusi based on the Cobb modilien scale by Line whers grade 2 = resistance, grade
5= moderate resistance or susca ptible based on sporulation and the chiorosis, grade 8 = susceptible reaction (7).

2, First g"ﬂ ration of the program:
The Fi plants of Mexipak }’ R-23 characterized by having some traits
of R-23 such as brown seeds, long spikes, large seeds, stout stems and
shattering resistance. However some of Mexipak traits wers ebhserved also in
Fi piamo such as spike color and tillers
. Inheritance nature of fag smui resisiance in R-23:

Rﬂsuit* of resistance inheritance for flag smut in the genotype R-23
indicated that two gene pairs could be conditioned flag smut resistance with
epistasis in nature. The infected and healthy F2 plants were significantly
matched the segregation ratio 9:7 respectively with high probability. In the
field, although there were no high disease incidences on F2 progenies, 247
plants were sclected individually. Meantime, all plants

L

»aving high
susceptible reactinns to both diseases and thase having nedesirable traits
were exciuded from F2 progenies. In order to irace each plant in the

Yoy
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d%), S?—‘sus;e;}i‘ibke E'E:aactmn Wi‘zerf the incidence is
48%, while hz hly susceptible reaction (F) refiecte e
Infection in any hybrid line (8). For yeliow rust, the infecticn types were
enunierated using 2 basic scale (@, 2, 5, 5:"; where O=po visible signs or
symptoms (HR), 2=(Resistani) necrotic and/ with (race
sporuiations (K, S=(intermediate) either me :é
434

ite

suse Ep‘:’z.ﬁ&, with light or medinm sperulations

abundant sporulstion wme“ necrosis or chilor
modifie ei C&E‘JL scal

the dough stage SE

i the harvesting tin

¥

Puring F6 season, the new selected genotvpe
commercial culfivar Mexipak were E’“E&Gmugh%f imr:
‘l'“

: L, 260, éi and “}"Uﬁ?m . ?\" tt
Regist ra‘fmn and Releace of Agricultural Cultivars in Er:gq reguested t¢ run
344} n the pmdu rl ity and some agromnontic tra 3
R

}: J
Ve ¥ . . . .
and the well known v Qféfifsi‘u “L;::SV ¢ aim Al

Field trails for thi
Tuwaitha and Lartifiva Stations d ring % @ﬁ an 'f %‘ t?éﬂ sezsens. Finally, as
| F tvar flour were

cultivar release reguirements, gualify tests
¢ i

undertaren by the Department of Quality Contro

The new cultivar was zpplied for regisiration and release in Irag.

I. Searching for dm_;e e resistance:
In spite of using three sources of ipoculum units of 7. ¢
confirmation of pathogen diversity as reported (1, L, was existed |
ut of the tested genotypes, three of them namely R-23. R-24 and 250 showed
resistant reactions against the three isolates (Table 1L 4
genotypes could be utilized in any breeding pmﬂz‘ m tc miprmﬂ flag smut
resistance in Iraq. Considering vellow rust re '
program, all the genotvpes except R-23, R-24 and 25¢
their resistant reactions against mixed populations
severity based on Cobb modified scale by Line (7), we:
¢

k?‘

]

»

R-24. which reuec::z ed the resistant mac‘;i@n (R}. The

“4 plax ie repi sents scatfering necrotic ga‘riate it
tiny pustules. In conmtrary to these genotypes, grat
- ibie reaction (S) was observed omn all

g Gisease resistanc
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Al-Hamdany, M, A, et al,

Saber beg culfivar which wers collected from the previous season and stored
at freeze condition.
2. First generaticn of the program:

A cross between the commercial wheat cuitivar Mexipak (highly
susceptible to flag smut and yellow rust) and the resistant source R-23 was
conducted. Seeds of FO were collected in spike wise and planted individuaily

both parents in JV 7. Ten days later, the scedlings of F1 plants were

ranspianted in the field. A}l observations on F1 plants were taken. At the end
of season, the seeds of F1 plants were collected for further generations.

3. Inheritance nature ¢ ’i flag smut 3'::51518.1‘{?“ in R-23:

in order tos mz} fie inher aimaw naiu iag 3
an experiment was con i} g eonditio
photoperiod). One aundred and “,u.tv Seeds fi ‘vier:m 2k and F1
piants were inoculated with a mix population of ieimspea‘es of I/, agropyri (0.5
g spores/100 g seeds) and planted in wet soil in three replications (4, 3).
Healthy and infected seedlings were counted during the 3rd, 4th and 5th leaf
stages of the seedlings for disease incidences. Statistical analysis using Chi-
square test was used to test the segregation ratio of host reaction in ¥2.

In the field, seeds of all F1 plants were inoculated with a mix
Do p a‘iion of teliosporss of U. agropyr! and planted in three days pre-
irrigated field plots in the first week of November at Tuwaitha Experimental
Station. At heading s ag all the plants were artificially inoculated with
urediospores suspensi of P striiformis. In order 1o create faverabie
conditicas for infee %{m and disease development, (:2 infections were
established 2arly on saber beg plants which us eé as a sprea : ar rows. Padigree
method was adapted in screening and selection procedures. Selection for rust
resistance was sfarted when the disease sevse ‘rzt‘v on Saber beg was 1005
which reflected grade 8 of Line scale (7).
4.Screening for disease resistance in the following generations:

Sesds of F2 selected plants were artificially inoculated with teliospores
5f flag smut causal agent. The inoculated seeds of each selected plant were
planted in the field and the growih room using the same procedures
mentioned above. At growth room conditions, a fast, accurate and simple
method for evaluating the host reactions against U.agropyri was undertaken
(5). For yellow rust, the seeds of the same genoty:
second week of December zmd they were inoculated with water suspension of
urediospores of P. striiformis at heading stage. These tests either for flag smut
or vellow rust were repeated on the selected hybrids in F4 season. In the end
of F4, many hybrid lines were selected. The selected hybrid lines then were
thorcughly iniroduced in a cgmp:‘c‘henswﬁ study during ¥3 included the

productivity on plot wise (im’ and 13.3m \ along with evaluating their host
reactwﬂs against bunt, flag smut and yellow rust diseases following artificial
inoculations (1,9). Host reactions against smut diseases were rceorded based
on disease imcidence where HR represent the hig bi; resistance (No

/nes werz planted in the

nLee in 4
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Development of bread wheat

Yellow or stripe rust caused by Puccinia striifoerris Westend, could be

the most impertant wheat disezses. Therefore; the discase geis too much
attention because of its wide distribution and the pathogen diversity in ite

causal agem! (iI, 17, ..J} Although the disease is characteristic of cooler
places than the leaf and black stem rusts diseases, it’s become a worldwide in
temperate lafitudes and at E’;igkx aititudes in the tropics. Thus, the disease

reacbed Australia in 1979 and dis epip hwam were reported in different
environment regicas such as Li":‘m., Ausxmﬁ and Ethiopia {11, 19). In Arab

rid. veliow rust it annvally occurs and cziusesi considerable losz in Syria
1988 (10), Lebanon and Ecvpr during 1994 and 1995 respectively (14, 15} I
Irag, in contrary tc leaf rusi, the disea QG0 considered as g secondary

and its often occurrence hed been chye
During the last decade, remarkable he virvience of the causal
agent could be existed. The result of ¢his shifting was *eguu‘ef in ;
occurrence of epiphytetics, wikich cameﬁ considerable losses ‘é The
virulence of the pathogen did successfully overcome the resistance genes Yré6,
Yr7.Yr%, Yrii, Yr18, YrA, and YrSk io Baghdad area {3). Therefore, disease
resistance concept for vellow rust should be considered as a primary factor in
any crop improvement program in wheat and in the policy of cuitivar
introduction or release in Irag.

Northern part of Irag (2

The study reporied here represented the main part of a breeding
pregram between Mexipak cLEém r and the resisiance source R-23 zimed to
; veiop a new bread wheat culilvar with disease resistance against yeliow

sea
ust and flag smut zicng with high yield polential and agronomic traits.

MATERIALS AND METHODS
1. Searching for disease resmmncs: ‘

Seeds groups of 23 wbeat genotypes were artificially inoculated with
three groups of U. agropyri teliospores celiected from Suwaira, R&beaa( and
RaSﬁ!(ﬁ iz regions. The m\;:tfhzm was prepared by grinding infected wheat
leaves (2gm per 100gm.of seeds}, which 'epresent 6.5 em sporesﬁ@ugm. seeds.
The incculated seeds were gnameu in moist filed plot (Jrrigated three days
r; rior t¢ sowing; at Tewaitha Experimental Station. The wheat genotypes
included nine cultivars such as Saber ’i} g; Memg wk‘ Araz; Inia 66; Abu-
Ghraib-3; Abu-Ghraib-4; Ajeeba; iratom; and Nuri 70, feur bybrid lines
namely Saber begX Mexinak(SM}; saber begXAraz{SA); MexipakXAbu-
Ghraib3(MSAB3); MexipakXAbu-Ghraith4{MSAB4), and ten bictvpes or
variants such azs 802; 337; 336; 749;M-17; M-27: M-94; R-23; R-24; and
R-250. In order to aveid teliospores leaching from the seeds, the pie«ts
received the second irrigatien when 75% of the seedlings were emerged.
Disease incidence was taken at the 5th growing phase which represent
heading ctage (12). However, ali the plants were artificially inoculated many

times with water suspension of P.siriiformis urediospores during the scason.
The inoculum was prepared by seaking and brushing heavy in fected leaves of
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DEVELOFPNVIENT OF BREAD WHEAT CULTIVAR
“BABIL 1137 IN IRAQ

M. A. A-Hamdany 1. H. Kadhem
H. A, Abass H. Y. Jaber

ABSTRACT

iong term breeding program aimed to develop bread wheat cultivar
having resistant reactions to flag smut and yellow rust diseases was initiated
in 1591. Foliowing the designation of R-23 as a source of resistance {o both
diseases, the source was successfully introduced in 3 breeding pre '
wheat cultivar Mexipak using pedigree inethod. The progenis:
consecutive generations {F3-F3) were screened under ar rtificial inoculations in
both growth room and field conditions at Tuwaitha Experimental Station in
Baghdad. A very simple and fast screening procedure for flag smut was
adapted in growth room coaditions io identify the resistant gemotypes. At
mean time, the plants of selected hybrid lines were screened against both
diseases under field conditions using artificial inoculations. Out off (52
aybrid lines, eleven promising lines were selected in the end of FS5. The
selected hybrid lines were introduced in comprehensive evaluation tests for
their disease responses against the causal agents of flag smut, bunt and yeliow
rust diseases. However, some yield components were aiso investigated. As a
result of ail these studies, a new promising hybrid line called Babij 113 was
chosen. This line was significantly surpassed Mexipak cuitivar in the
productivity and disease resistance. The new cultivar also surpassed witwar
Tamoze 2 in the productivity and some agronomic fraits. Babil 113 was
registered and released by the National Committee of Regisira mm and
Release of Agricuitural Cuitivars/Ministry of Agriculture in 20060 (No.19 on
11/11/28060).

INTRODUCTION

Flag smut on wheat present in the entire world if the sowing seeds were
not irzated with suitable fungicides (13). The wide variations in disease
incidence due to inoculation fype, envirenmental conditions at sowing time,
and the wheat genolypes used were thoroughly investigated (8, 21). The above
mentioned faciors should be considered in any brecding program since they
were signiticanily affected the screening procedures for disease resistance. In
Iraq, the disease was registered in 1974 {16), and physiologic specialization in
the causal agent Urocystis agropyri was reported (1, 12). During this breeding
program, a fast and simple screening procedure for flag smut resistance was
developed (5). In contrary to other wheat diseases, flag smnt does not appear
to have a remarkable attention or priority in breeding prograimmmes in spite of
the widespread of resistance sources over the world (18, 20).
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