STUDIES ON BACTERIAL WILT DISEASE
OF SOYBEAN

~ *;M AN
N T Sy T N ’
R - # Y
By s
WAFAA MOMAMED ABD EL-SAYED
E. 36 CAgriee Flant Pathology o, Afm 3hav. University, b7
THESIS
Surmitied 1T ovartia roiment of ite Ragosememr. oo egese

of

MASTER OF SCIENCE

s S T > . Eles - .
vEplo of Agriv, Boteny and Plant jratholepv
i (- T

Faculty of agricultore SRt U

Adr. Sne: s Uniyersity e

1984 e
—

Central Library - Ain Shams University

b




APPROVAL 3HEET

Apcrovec by:

— .  —— e ——— -

—————

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACEKOWLZDGEKENT

Praise and thanks be to ALLAH, the most merciful, for
assisting and directing me the right way. The author wishes
to express her profound gratitude and deep thanks to Professor
Dr. B.KH, El-Zayat, Prcfessor of Plant Pathology and Prof. Ir.
A.W.M. Abdel-Hafez, Prof., of kicrobiology, Faculty of
Agriculture, Ain-Shams Universiiy and Dr. N.S. Farag,
Asaociate Prof. of Plant Pathology, Plant Pathology Hesmearch
Institute, Agricultural Research (Centre, for suggesting the
problem, supervising the work and for his continuous support

and enthualasm during the pregress of this invesgtigation.

Special thanks are also due to Ir. H.S. Shalaby, Associgte
Prof. of Flant Patianolegy, Eigher Institute of Agriculture
Cocperation ior their active support, guldéance, anc never
ceasing encouragement throughout this work. Thanks are also
due to Dr. ¥.A., El-Borolleocsy As=ociate Prof, of Microbioclogy,
arnd Dr. Nagwa A.M. Gamil, Lecture of Plant Pathology, Fac. of
Agric. Ain Shams Univ.,, for his advise, and help in the pre-

paration of this thesis.

To all stsff-members and colleagues at the Agric. Botany
and Plant Pathology Lept. of the Faculty of Agriculture, Aln
Shams University my gratitude and sappreciation for their

encouragement sné great help provided curing this investigation.

Central Library - Ain Shams University



CONTENTS

INTROLUCTION ....... fensnan taseeensns terecceeanan .
REVIEW OF LITERATURE evceienevennences cereseriratnaa
I- Characteristics of the Causgal Organism .....
II- Symptoms of Soybean Bacteriasl ¥ilt Iisease,
I1I1- The role cof Pectic anc Cellulolytic Enzymes

In Pathogensis of Corynebacterium flaccumfaciens

IV- Sensitivity of Corynebacterium flaccumfaciens

1o Antibiotics cieirveivesnnnennsn Criesaterana

HATERIALS AKRD EETHCDS ........ e s s ananc et et as
I- Source of Isolates ......ivirinerencanenn ves
II~ Isolation of the Causel Orgarism ........ ceua

a) Isclation from pilant Parts ..eeeeeevecnenes

b) I80181100 fIrom SEEGEE vt irerenreoncasnacns
IIl= INOCUIUM tuveeeeneenenoronsesennnansesnns PR
IV- Stock Culture ..cieeevee P it e csasaar st
V- Methof of Inoculation seiiiieeeeenencneen ese
a) Seed inoculation .i..iiiirecencas tteseaeae

b) Secil inoculation ...... testeresssaesetteeaa

¢) Stem dnoculetion ii.iiiriieineniaennn res e

d} Pods inoculBtIon .uiiriiiirinnencernneonas

Vi- Identification of Isclatea Bacteria ........

Central Library - Ain Shams University

9

10



b)

c)
VIiI-
YIilI-

o)
c)

s
S ™

XITI-

ZIV-

RESCLTS AND DISCUSSICK ......

-

Lot

ii )

Cultural characteristics ......
Horphological charscteristics .

Physiological teats

Varietal Susceptibility .......

Inoculum Potentisl ..iveeeeernee

LR RN B N B S R I B B RN A A Y

Host Range

Lisease TnA@X v ievrinnoccanneas

Determination of Pectinolytic and Cellulolytic

activities

Letermination of PG Actdivity

L I A O R S L]

-

“«* e e

L Y

% ¢ 9 8 e 4 s e e ben s as s

Letermination of PME Activity ...

Ietermination of Cx

Sengitivity to Antibictices

Hultiplication and Populaticn of Pathogen

Activity ....

*

-

*a e e p e

-

-

*« "9 8008+

® 8 44 sk

"0 s s a0

..

*

" s e a

Irside Soybemn t13SUES 4t.iivievereansans s

¥edia used ..iveviiivrennnneanans

Isolation of the Causal Micrcorganism and its

Pathogenicgity
Identification of Isclates ....

Culturael charecteriastice ,.....

L A )

Morphologicael charecteristics ..

Physiological characteristics .

Y

® 4 4 % e e s 2 8V a s oan + 2 e 0

L A ]

L A N A

LT R NN )

LI L I I R A S ]

LR ]

Central Library - Ain Shams University

*

15
16
17

23
23
24
24

26
26
27

27

34
34
35
35
35



11T~ Disesse SYRCIOMEe i .ieteccrecnssncaaranenananca .
a) Seedling Wilt ...ttt iti it rertnteneancenns

D) Wilt of older plants ... iieiieeeeneoresonnne

IV- Effect of LDifferent XKethods of Incculstiocr on

the Irncidence of Bacterial wilt lisecgse......

V- Virulience of Isclate ............. Cersaasaens
VI- Sensitivity of Different Soybean Varieties to

.ilt Disease L I R I I I O R I R I R N N N I I

VoI- BOSt RBIAEE ittt iitettettasscsesnossssnsisnes
VIII- Zifect of Temperature and Relative on the
Incidence of wilt DisSeq3® ....iviincrennnsanane
—i- Effect of ¥ilit ['isease on Soybean Yield ....
Z- Pectinolytic And Cellulolytic metivities...
XI- Sensitivity to Antibictice ....iiverreennnn .o
XI1T- Kultiplicaticrn and Population of the pathogen

Inside Soybean TIiSBUBE . .iivivinessenssecoss

Try e -y ¥
SUM&.&‘X “a 88 s 2 s e enara R R L N T R I N I O S R R

e il rbw] Y ahnl
’ = 0
Fr RN AN S i ittt erosesoscnecesnsasessnnnssanassnsss

ARASIC SUMMARY tieierveneotnsensnssnassscasasansnns

Central Library - Ain Shams University



rq
_.L
+ a4
. 8]
’ w3 . n
m& ¥ et +2 £ 12 o] nn,.u O ) 4
59 [oN [ i} ) ot ql fa i i (%] ( v
3! aQ (&) au] @ U n 1 O i . w ! t
h R B u I T g o M -
1] m 1 Q @ 4] W) i} e 4 a? ' [
i) g + aj Q ar G4 al B i 14} tn Il o [ o
0 ) 2 ® fu 4 1 W a RS Py o 9] 0 Nt
a U [ 3] i o oy 0 o [$ O A 3 [ £
x| ] 2 - > NI 4 s ¥ w ) 0 Qe e 1
© o+ el . | @ ey W o I3 Q ) t
w 4] 0 o : i m [ o . - m > =1 3
PCIE o - a o L N 2 D ' B «i W kS
' ] 1 ¥ sl 1o ol i) ] T ‘Q Ho] 9] a)
o O [4)] £ [ W ) €3 42
I ] — > i @) [ W | m [9 H oW iy [e9]
o - tt tn o I Sv 1] A ) Q jul} a
O [ {L - 3 " Q - ¥ W N O o
o O e T = by oo - .J_ ki §Y ¥ tn
£ 3 B N £3 & .ﬂ.N a‘- td) 4 (A ]
a IS S B R e vl " W o 4 o
a o) 2 % Wi u-w n Mw o N.h_ w
. - o . " 4
.m T S R S H o al bk bW
al (G B} W [ [ iy o] r m i3}
- 0 [OhY i )2 ar L = Y| -
R - o i @ 9w S
| H 3 i e 3 34 IS i
| a 51 [} BR at u A
] v (9} o] u P &) R wd i
I Jail - 0 it & Moo «
| . s A - 4 o @] a w
“ 3 1_ 1 :nv n wl O neo [ :w M\ o
- -1 . ) 3 (& -
] G4l e omw Howow o 1 a4
" - B m AR VR "
| C ® +? oo u | N )
| b 8| [ i, [0 a8 N m_m 94 m
oy 0 oA AT v y Qi
S| o o IR £ i B £
o [ 2 i I [ ¥ G
ol e ® — t) G Il o 1
ol Ay L] (9] o & 3 .& 4
,.J_L o 3 W o m o o A
rhy L s Q 5 ; L P i ki " -
(s 1§ O at @) Iy L W - il
- £y (03] N i b Ly = € i + N ki
% C s2] el &) 8! ") B Q i O
& i o] fi)] 13 n uy 4 el
w ki al o 0 Pl a H w Kb _r.. il
0 ) B q) 4 AW (W] " L ' i
% +2 > Ley 4 L e w
[8) a! H al [SEEAN = Y A4
2 Q M e A A M et I
ST T SRS S . ¥ © O
L +- 3 as ] m
i) [z A W) -t B Yt
%4 ) o3 LU B IRt
i 7y « [ ol - ot [ H

ty

Iversi

Central Library - Ain Shams Un



iy
1

iSH
!

O
|

Igolatisn ¢l the csusal petrhogen Ircm cilferent infec-
ted¢ plant paris.
icdenfiticaticn studies.

13
m
by
0
m

Factors affecting the disease inci
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Corynebacterium species. He Ifound that tre cells were smell

and Gram variable. Incole was prolucaé and gelatin was

ied by the C. flaccumfaciens. No curd was formec in
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weekly hydrolyzed. Peptonizatiorn ir litmus ailk commences

orgariswm. Ammonia was formed but if could nct be produced
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sae’icin ard dexirin., 4 1ittie escic wam formed from lactose
ar¢ dextrin after 15 days,., Acic wes not produced from
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whole plant may be deacd before it has developed more than
the first pair of leaves. ©Pocd infection may be obsgerved

on green or just yellowing pods. (n green pods, the disea-
ged¢ area mey be & rather sickly green or a yellowish green,
or it may be somewhat darker than the rest of the pod andé
more or less watery looking. The causal crganism was found
ag & thick bright yellow layer underneath the white aseed

coat.

15

alker (1952) showed that = bacteriasl wilt, being
incited by a seed-borne pathoger, was wicespread and cccur-

re¢ in conjunctiicn with one or more of the bacterigl blights

J
and was often obscured by the latter. Spotting of leaves

and peds may prévent the developmeat of leaves and eventually
die. lesions may extend alcng the pod suture, asnd the stem

tegin to canker,

Dunleavy and Kunkel (1367) isolated a nonidentified

Corynebacterium sp. which caused a8 severe stunting of soybean

seedlings. He found that the bacteria were tranasmitted in
the vascular eiementis of dormant seeds obtained from eight
soybean producing states. Infected seedlings were extremely

gpirdly and rate of growih was greatly reduced.

He noticec that thes two-year old infected seeds did not

germinate and the zZrowing points of seedling were killed
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zacome flacclé and limp on the gtems and branches, espec-
iaily during ithe warmest part of the day. If the vascular
bundles become clogged, hence cutting off the water supply,

the Zeaves will turn brown and drop-off. Sometimes when

ct

tThese typical symptoms are not apparen clden-yellow

3]

¥

necrotic leaf lessions can be seen. They slso cbserved
water-soaked spects on inTected pods. They =dded that wilz
was more conspicuous on rige pods where it oreduces ar olive-

Teer ¢olor., .

(g}i
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