ABSTRACT

In wheat breeding program for rust resistance , collecting
rust samples for the three diseases i.e. stem .leaf and stripe rust is
the first step Samples should be collected from different genotvpes
and from different locations to obtain all possible races to be
included in rust nurseries , rust collection may be kept from season
to the following season or to another season (s) . Therefore , two
main methods for spore preservation are well known . The first is
short - term preservation including dry leaf and glass tube methods
. While the second is a long - term preservation including the liquid
nitrogen method and the lyophilization

In the course of this study . the short - term preservation
method was studied for spores kept in dry leaves of wheat plants
and also for spores kept in glass tubes for stem , leaf and stripe rust
diseases . The effect of two different factors i.e. host genetic make
up and host age on spore viability were studied for spores kept
under different temperatures 5 - 30 °C with 5 “C intervals .

Also , the effect of storage temperature on the morphology
and anatomy of viable and unviable spores was studied . The
change in spore color of viable and unviable spores was also
recorded .

In the first experiment , the urediniospore viability of the
three rust diseases was studied by collecting urediniospores from
infected plants which inoculated by specific rust races in the
greenhouse when rust pustules were full developed . Spores were
kept on dry leaves or in glass tubes and kept at different
temperatures ( 5-30 "C).Viability was measured by determining
their germination ability every 7 days from storage until they lost
their viability . _

The highly susceptible cv. Thatcher and the uneffective gene
Ir3 were used for leaf rust while the highly susceptible cv. Little
club and the uneffective s#9b and sr17 were used for stem rust . the
susceptible cv. Triticum spelta saharensis and yr land yr 5 were
used for stripe rust . All sample were collect from adult plant stage .



The results obtained revealed that spores of the three rust
diseases.  survived longer in storage when developed on the
susceptible varieties than the other genotypes carrving uneffective
genes for rust resistance. The urediniospores of stem rust retained
their viability for 21, 27, 19,9, 6 and 4 weeks at 5, 10, 15, 20, 25
and 30 °C. respectively. while spores kept on dry leaves of Sr 9b
and Sr 17 kept their viability for 17, 24, 15, 9, 5 and 4 weeks at 3.
10, 15, 20. 25 and 30°C, respectively. On the other hand, spores
kept on dry leaves survived longer than spores kept in glass tubes.
Uredioniospores of leaf rust survived longer on the leaves of cv.
Thatcher at adult stage thaii all treatments including the glass tube
treatment. The most proper degree for urdiniospore preservation
was 5¢ C particularly on dry leaves. They survived 46 weeks which
were enough to keep the urediniospores viable from season to
season. Urediniospores of stripe rust were more sensitive in storage
than the other two diseases. In all cases spores kept on dry leaves
of the adult stage of the susceptible genotype (Triticum spelta
Saharensis) survived longer. They survived for only two weeks (in
most cases) at 5 °C

In addition, spores developed on the susceptible genotype
survived longer than those developed on the monogenic lines of
uneffective genes for resistance for all diseases. Therefore, itis
recommended to collect rust samples from the susceptible varieties

The results obtained also revealed that spore longevity
decreased by increasing the storage temperature for spores kept in
glass tubes or on dry leaves of the plant. The results also showed
that yellow rust urediniospores were very sensitive and survived
shorter than stem and / or leaf rust

In this experiment, the effect of three growth stages i.e.

seedling, booting and adult stages on urediniospores viability was

studied. The highly susceptible genotypes i.e. Little Club, Thatcher

and Triticum spelta Saharensis were used for stem, leaf and stripe
rusts, respectively.

In this experiment, three wheat genotypes i.e. Little Club,

Thatcher and Triticum spelta Saharensis were used for stem. leaf



and stripe rust, respectively. Seeds of each of the different
genotypes were sown at three dates with one month intervals to get
three growth stages at the same time. These stages were seedling,
booting and adult stages.

The results obtained revealed that percentage of germination
of the urediniospores of the rusts were higher on the dry leaves of
the adult stage and / or in glass tubes than booting and / or seedling
stage. This confirms that keeping spores on dry leaves of the adult
plants or in the glass tubes survived longer than booting and / or
seedling stage. _

Spores of stem rust survived 27 weeks on leaves of adult
plants at 10¢C. Whereas leaf rust spores survived 46 weeks on
leaves of adult plants at 5¢C.

On the other hand, stripe rust spores survived shorter than
that of the other rusts.

Stripe rust urediniospores were more sensitive than the other
two rust diseases.

Spore diameter from the outer surface and the diameter of
protoplasm were measured to show the effect of storage on them.
The color of the protoplasm was also visually described for the
stored spores of all rust diseases compared to the fresh
urediniospores. The results obtained revealed that no distinct effect
of storage temperature on the spore diameters .On the other hand
the spore protoplasm accumulated around of the spore nuclei with
irregular edge. The diameters of spore protoplasm decreased with
irregular edge for three diseases.

The colors of the spores were inspected, visual and marked
changes in the spore color were : from light brown to dark brown
for stem rust, from orange to grayish brown for leaf rust and from
sharp yellow to dark yellow for stripe rust .



oaldiual)

faay Bl laa (a0 e JS Al a3 el i e g pdee J s
ehanal G gliey (alsd Ay A pedli g o8 T Aa Dl il Ta il (3,0
FEFA PR IR P T PP TR R EORNIPCS [ EIDR IS I L B
celaall Yhas o Wl deina G QS e Jgeaall @l g ddbad)

&Lﬁpi\_)!bﬁ\ys_\dj\):ﬁ(_uyu_agb_d R P ol a da i~ U Sy 3 9
O S Ly 5 aead 5 il Ladal 385k b Lagia gV L0 ) Oy Sl
Akl g gala ) canll 8 A8l b Gl e L) il laaas
Sl g il Ayl o Jaidig Adysh il b dall A6, b a3y
-iaill 45y )k

= TPYERU S EON 35 S [N PRS- 1 S [P LI [ kP I
el s 3 o Lghiia o 5ol g D1 elaaadl Ay y 50 1 ap % el
SRSt WU AR: PSR- WP LIPS TP PO S L SR W PN
3)3\.}“ J)L(F“JM\°HJ‘}—£1J(_¢—.‘.M\ d::La.“‘é_.:\\)‘,M gl._)s‘):\.“
JSall e il 2 a o lal asg g b dl s by aasall 5kl
elaa¥l Gal 3eY Bpa il o Hoall Ay S A w4 v Al s e JsY)
Yl gl o5 5 A aead) Ll e ar B el aany ol 15 DG
Jabhadd fa . all 499 E -95 () Y1 iaal KSBPS (5Ll ix ol TSK

RS VEU PG SRUPYH L R B PO - W U [P R U [P [N LA
Ll o e Al g (0 sy 27 - 0) Al 263 ) sl s p
emxﬁmj.uu@y?;\ﬂmﬁé;tﬁ_uiJ_s?_._snﬂxgggyae,s_ﬂx\
ean e fas JATLS e Ao glie Slim Jesd 5 a0 5 dlia Sl

i



ciuall y Thatcher (sl Giiwall asi W Fo W h iad Na o
el a5 28 Gl faa Al W Lr3 Qb e Aaglie s Joeny 53
Sr9 , Sr17 Jud e dagia G Jesd 3 s a¥i g Little club sl
Triticum Spelta pass) Ciial saii il 2 8 a sl s ol d s a1 d .
o Yrl, Yr5 Jsé e i afie g Joand 0 Gl aY1 Saharensis
& s A ye (6l e LAAT 5 Cliad paes of 3Dl

B g giny o Ladind 2 8 AN plaaW) e o @l ol
AT PR TP R IV W UVEN [ E SO, | L S VA SO N DIy U8
e pany gaal 46 130 Al e A glie i Joasd 3 Gl
& W afh el of il cagl WS A sl B Nle Gl uaY) e a3 el
5 gty gay Calafinl 38 £ g Ala e 3 AN Ll B e Loglaia
ol ) Cafial Cum dmla ) il b Lghaia o 5 MW B e Jy L
Ao (e et ot oo Jydd 558 Wi gans 31 5Y1 laal B 5
Leb Loy (s_aY! cBlladdl LS oy g5l 0 sy o 6 4 éladl Thatcher
Aala Sl calsY!

Oo @Y Taal oyl Bl 2l B dals ) s sy il S

clall 350 e hiall iyl e Laasad s 20 da gy oa p Y ase
Al <Y S b faal PR P ERS P JRCIIR < [ WX W N
Triticum Spelta _—n)l G ol oy % a oo Ua by o Al G, bl
Gl o Wit 2 Ledie L Js bl 5 5 dl 3y my 3ais s Saharensis
Glia¥l o et o8 Al ol el ol e bW s Rl 8 A bl bl
L polidl cadl 5. Frl, ¥r5 s alkd e a_njuad.lu_'_;; Jeas
ol all el s Ay sall w8l el el 5 8 J6 oy 8 5 s A s el 4
u‘;@h)mb?g&,udlm,!umx ;’L-'-—J'LB‘JJ@—“Q——BM\
S [ VETRCN - LN T IO TV SENE L UOL '/ INOR SR SN

o a5 3y Tas Al e S, Gl s a ay F e e e e e
gkl

1



o Bl jee il A 50 5 a8 Cad i e B 6 a6 L
o gl Hshy daidl He hllgs bW Hy b o asdilh Al oy ai Jal )
0o Apubuall Ale 33055 Giliaal alasial a5 G By e B a3 el g s
faal Thatcher ciiall (Gl fa_al Little club il a5 x il
bl lxall Triticum Spelta Saharensis a5 <353
ClS By sl aljadl Y st Al of il gl o d,
it IS PSSV Pt PR IR [ [ PSS " S [ [P S
e chis Al e;l);lllamuc el b e a3 a5l
sloally Gl Lo Wl . derall 5 5 0l o a5y 5h 8 Adlall b W 51,4
e (S UUIVIFCS [P RO N WA ) VUM [N i N - PR IO LI L

Taall oy %y Sy 31 Taa a3l e laial Jadl 8 %0 4 s 0
el J3Y1 5 pulus 3SY1 o Lahasdl

R\ IR PV EA Y o W I U LIV NPTV i IS WP g
Ay o Aolee Ay pk alagY ol 135 DG Y el a1 4y 3 jal (g allal S 2N
ol all Ay e oSSl

;\:\_A._)B.“ J\_:.JY\ ui L?_))S_u})s.\a“ Ua_;ﬂlc_‘:tl._zﬁ.\;_mjluj

Cyn a3 gl LI Se¥) i Lt il Ay w0 5 o) % el

usale e id Lad aa g LS A Jya GiaSil g a Dgig n V2 aas

U)L&JmmLﬁ);ﬂ‘BjﬁJusz_}zpul_ﬁ\rjla}__ﬂﬁﬂ Q}._‘Q_J
L e Bpas ddllaiall dall ol el

i



CONTENTS

Page
A A o —
BCBINOWLRDGENENT . .
INTRODUCTION e, I
REVIEW OF LITERATURES ... 3
MATERIALS ANDMETHODS 12
I. Rust materials . . . 12
IL. Rust multiplication 12
L Bustinoailation ..o 13
"IV.Incubation 13
V. Effect of case of storage ... . . ... I3
VL Testngsporeniability: ..o 000 14
VII. Effect of host genetic make-up 14
VIII- Effect of hostage ......oeeevenneee. 15
IX- Histology of stored urcdiniosporﬂs_______: ____________ 15
RESUILEDS. s 15

I. The effect of the host genetic constitution on the
viability of urediniospores of wheat rusts when

stored at different temperatures_____ 15



Page

II. Effect of host growth stage on the viability of
wheat rust urediniospores stored at different

emperatures e, 33

[11.The effect of storage on the morphology of the

urediniospores of wheatrusts. ol
DISCUSSION .. s st 66
CONCLUSION e 72
SUMMARY | ssssssssessssssseseeeeeees 74
REPERENEES -.oonnannininnn : 79

ARABIC SUMMARY . -






