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ABSTRACT 

Broad bean seeds were treated by Ridomil combined with seeds 
inoculation with specific strain of Rhizobium leguminosarum biovar viceae to 
study the effect of fungicide application and rhizobia! inoculation on Rhizoctonia 
so/ani causing damping-off and root-rot diseases. 

Data show that soil infested with R. so/ani alone caused the highest 
percentage of damping-off and root-rot diseases. Above mentioned diseases 
significantly decreased by using either Rh. leguminosarum biovar viceae or 
Ridomil in combination with R. so/ani and the lowest percentage of disease 
severity was obtained in the treatment included R. so/ani + Rh. leguminosarum + 
Ridomil. Nitrogenase activity and root nodulation reached their highest values 
with rhizobia! inoculation alone. Soil infestation with R. so/ani combined with 
rhizobia! inoculation significantly reduced N2-ase activity and root nodulation, 
while above mentioned parameters were non-significantly decreased with the 
application of fungicide in combination with R. so/ani + Rh. Leguminosarum 

There was a significant decrease in studied growth characters due to soil 
infestation with R. so/ani alone. On the contrary. studied growth characters were 
significantly increased with rhizobia! inoculation alone as well as when Rh. 
leguminosarum combined with either R. so/ani or Ridomil and all of them. Soil 
infestation with R. so/ani alone gave the lowest values of chemical constituents 
of faba bean plants. In contrast, N, P. K, chlorophyll and total carbohydrates 
were increased with either rhizobia! inoculation or fungicide application when 
used alone or in combination with R. S'o/ani . 

INTRODUCTION 

Faba bean (I 'ic:iajaha L.) is an important seed legume in Egypt used for 
human consumption. To face its high consumption. it is necessary to raise the 
yield of faba bean by difl'erent agricultural methods as the control of root-rot 
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pathogenic fungi. The most common and economt 
causing damping-off and root-rot diseases on broad 
(Nofal et al., 1982; Gowily, 1987 and Eisa eta/ .. 1 
broad bean crop was reported among the leguminous 
damping-off and root-rot diseases that reflecting on lo 
and quantity. Chemical control including the use of seed 
(fungicides) with specific reference to those of systemi 
effecti e to eliminate these severe losses due to soil-borne di 

Regarding the relation between rhizobia! inoculation 
mfecuon. Chakraborty & Chakraborty ( 1989) found that bacterizauon o - s 
\nth ~h le mtno arum biovar viceae was highly effective in redu m~ the 
se\ enty of roo -rot of pea. Ehteshamul-Haque & Ghaffar (1993) found Lhat R. 
meld on and . 'egumrnosarum inhibited the growth of soil-borne (root-rot) 
fungi _ I. crQ ·om ,., ~ eofma. R. so/ani and F. So/ani. 

Th.ts 
and fungal inf'­
broad bean p ants 

L-\TE 

A pot expenme 
Fac. Agric. oshtoh . Za 

the relation between rhizobial inoculation 
of the fungicide (Ridomil plus Cu ++) in 

D HOD 

bean inoculation nth · ezu'nir.:oSL'lr.i"'1 roo -ro 
fungus (R. so/am) in the p n ·oomiJ plus Cu 
effects on the gro~th emical constituents of faba bean plants. 

Source of rbizobia'J tra.i : 
An effective strain (Rhizobium leguminosarum biovar viceae) was 

supplied by the Dept. of Microbiology, Water and Soil Res. lnst. , Agric. Res. 
Center, Giza. Egypt. 

Source of pathogenic agents: 
An effective strain of Rhizoctonia so/ani was kindly supplied by Plant 

Pathology Institute, Agric. Res. Center, Giza, Egypt. 

Rhizobial inoculum preparation : 
Preparation of rhizobia! inoculum was carried out with using the~ ~,u 

extract mannitol agar medium according to Gohar eta/., ( 1991 ). 

Fungal inoculum a)rcparation : 
Preparation of fungal inoculum was carried out on stcnlu - nd 

sorghum grain mediun~Whithead. 197)) . 
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Fungal infestation : 
For each treatment into which the I< so/mn was included. sterilized soi l 

II <IS infested with inoculum of/?. so/ani at a rate of 1'X, of soil weight (Zaghloul 
& Abd EI-Magced. I 'J')(i) Water was applied to the soil and all \\ere thorough!\ 
tiii\ Cd to ensure e1·en distribution for fungal inoculum. then ldt for one week to 
fungal activation 

Rhizohial inoculation : 
Rhi1.obial tnocnlunt was mixed with the l:arner (peat) l:On1ailllng 

CaCO, (:10% w/w) as a neutrali;.ing material. Rhimbial suspension: peat ratio 
11as 2. I Seeds were mixed wtlh snitable amount of Arable gwn. then thoronghh 
111i .\cd with the carrier containing the specific rhimbial strain to ensure sufficient 
coaling by inoculum. This process was carried out in the greenhouse just bdore 
SOlVIng. 

Fungicide seed dressing was carried out according to Gamal El-Din e l 

o/ , ( l 'NO) using Ridomil plus Ct1 '' a1 a rate of 2 g/kg seeds. 

Cultivation : 
A clay soil was au toclavcd al 15 lb/in c for-; hr. Thiny cm di::tmeter pols 

were filled with the sterilized soil (5 kg/pol) Cu11ivation process was performed 
by sowing len inoculated or uninoculated seeds of broad bean Giza-2 cv. in each 
poL This experiment included the following treatments: 

-ControL -Infection with H. sulrmi only. 
-Inoculation with H. /C'guminosan11n only. 
-I?. so/ani + Rh. /eguminosn/"11111. 
- /? so/ani + Fungicide. 
- Hh. /egwninosanl!/1 + Fungicide 
- N. so/ani + Hh. /cguminnsan/111 + Fungicide. 

Generally. all pols had been supplied with equal amounts of N and P:O, as 
ammonium sulphate and calcium super-phosphate at a rate of 15 and 10 kg/fed .. 
respectively in two equal doses a1 vegetali\'c and nowering stages. 

Treatments were arranged in a rand01ni;cd complete block design and each 
1 rc;ttmcnt was replicated four 1 i mes. 
Sa mpling and dctennina1ions . 

A- Uiscasc asscssml·nt : 
1- 1\~rCI:Illage Of )JOSI -CIIIeq.'.CIICL~ danlping-oll \\:IS cslillla led after -l:'i da~>S fro111 

sm1 rn g 
1

- l'ctcc tt1agc ol root -rot dlsc;tsl: 11as estimated ;tlicr !JII elms lro111 !'.0\\ing Plants 
11erc cu'Cfillly re11101ed . thoroughh ''ashcd with lap 11a1u and eqmincd !'or 
roo1 -ro1 al:cording lo Salt ( l'JX 2) 
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B- Nitrogenase activity : 
Nrase activity was immediately assayed after sampling at nowering 

stage in nodules according to Hardy era/.. (1973 ). 

C- Growth characters : 
- Plant height (em). 
- Dry weights of root system (g/plant). 
- Dry weights of shoot system (g/plant) . 
- Tillers number/plant 
- Flowers number/plant 
- Dry weights of pods (g/plant) . 
- Drv weights of nodul es (g/pla nt ). 

D- Chemical analysis : 
1- Total nitrogen \\as estimated in the dry matter of shoot svstctn according to 

Chapman & Pratt ( 1961 ) 
2- Total phosphorus was colourimetrically determined in the dry matter of shoot 

svstem according to American Public Hea lth Association ( 1989) 

3- Total potassium was estimated in the dry matter of shoot system by name­
photometer apparatus according to the method described by Brown & 
Lilliland ( 1946) 

4- Chlorophyll a and bas well as carotenoids were estimated in the 3"1 leaf of 
the plant according to Wettstein ( 1957). 

5- Total carbohydrates content was determined in dry leaves by the phenol 
sulphuric acid method described by Michel et a/., ( 1956) and calculated as 
mg/g dry weight . 

Statistical Analysis: 
All data presented in percentages such as disease assessments were 

transformed to arcsin as well as data of growth characters and subjected to 
analysis of variance according to Snedecor & Cochran ( 1989) 

RESULTS AND DISCUSSION 

~ffect of different treatments on disease severity, N2-asc activit~ and 
nodulation : 

Data in Table (I) show that soil infestation with R. so/ani alone gm·e 
the highest percentage of post-emergence damping-off and root-rot of faba bean 
plants . This result is in harmony with those obtained by Omcr ( I'JX(,) _ Eisa d 

a/. t I 9')-1) and Zaghloul & Abd EI-Mageed ( llJ96) who found that H. so/ani was 
the mnst 'indent in causing post- emergence damping-off and root-rot diseases. 

The percentage or post - emerge nce dam ping-o l'f .1 nd root -rot d1seasc~ 
significant!\ dec reased b\ using either l?h /egununnsamn1 or fungici de (Ridomil 
plus Cu .. ) in combination \\ith H. w> lam The lo\\ est pe rcentage of post­
e!llergencc damping-off and root -rot \\<JS recorded 111 the trea tment included I< 
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.,alii - J?h /egwmnosnrum + Ridomil These results arc in agrccm~nt with 
•ho c obtained by Chakraborty & Chakraborty < 19R9) who reported that seed 
ba tc n1.allon with Rh. /egumirwsnrum biovar vicene was highly efTecti\e in 
" duc1ng the severit\ of root-rot of pea Also. similar results were obsened b:-
1--h t ' hamui -Haque & GatTar (I'J91) who reported that rhi1.0bial inoculat ion 
~ ll h ' r as seed dressing or as soil drench reduce the infection with 100t-rol 
cau ing fungi in leguminous plants. 

Regarding the cftCct of fungicide Gamal El -Din et ul, (I 9'JO) found that 
" u treatment with either Ben late .'iO'Yc, or Ridomil plus Cu ' ' increased survival 
f hca n plants Also. Eisa e1 a/. (I ')'>4) reported that root-rot caused by R. so/ani 

md V so/ani in broad bean (I icin j(1ha) was significantly reduced bv lh~ 

tpp ll at ion of fungicides. 

1 a h ie ( I): Effect nf differ·ent treatments on disease severity, N2-ase activity 
and nodulation 

"/.,Post- 'Yt. N2-ase Dry weight 

Treatments emergence Roor-rot activity uf nodules 
damping-uff (n moles g/plant 

CzH~~-th- 11 
Con11o l () ()() (). ()() 0 ()() ()()() 

I< ''>ian i 4'i ()() (l() .1 !1 () _()() ()()() 

~Nil /!' 'lifl lliiOSUrlltll () . ()() () ()() I (,() oo 1 r,x 
,, R1Jt• 1111 i () () () ()(I() () ()() 0.00 

u "''""' 1 1<11 leg. 12 ()() •!,(,( I 112 ()() I 14 
N. " •lam + RiJomil (,:\() (>()() () ()() ()()() 

1/?h /.'g -J Ridomil () ()() () ()() I .\(dlO I.\(, I 
lu " 'lam + J<h. leg + RiJomil 

• 
.L\0 .\ l) () 14X ()() 1.24 

l S.D ul () ()) I X.20 20.40 40.10 0 . .\4 

Data in Table (I) also ernphasi1.e that rhi10bial inoculation alone gan: 
the highest value of nitrogenase aclrvity. White. the lowest \'aluc or Nc-<l!>C 
acti,·it' was recorded in the trcatm~nt included R. s(l/ani + Rh. legumino.mrum 
and this r~sull clearly indicates that N. so/ani can antagoni;.~ Rh. le,!!,lllllt/lostlrl/11 ! 

hio,·ar \'teem· and conseqncntly reduce its nitrogen fi-.;ation activity. Nitrogcna!>l 
act I\ itv \\aS non-significantly decreased with th~ application of fungicide in 
co1nbination with rhi1.0bial inoculation. This result rs in accordance with Gama l 
El-Din et nl. ( t 990) who found that using of ben;.imida/'.ol fungicides as seed 
dn.:ssing together with rhi/'obial inoculation were ven effecti\e in controlling ol 
damping-on· and root-rot diseases of peas ami sn\h~a n. enhanced uodnlatiou and 
1ncn.:ascd nil rogcnasc act i\·it \ 

Also. tht.: same tncnJ of rcS11Its \\a~ obscn ·~d in the treatment included 
1\. w /m u + Nh . /egutnino.,art/111 l · fungicide and this may be due to the inhibitor~ 
dTect of fungicide on /?. sola11i and consequently reduce its harmful effect. These 
results arc in accordance " ·ith Radhakrishnan & Chatrath (I')') I) and Tu ( 1')9.\ ). 



2122 Annals OfAgric .• ~·c., Moshtohor, Vol. 35(4), 1997 

As regard to dry weight of nodules, data in Table (I) also show that dry 
weight of nodules significantly increased with rhizobia! inoculation solely and 
this result is in harmony with Zahra et a/. , ( 1990). Gohar et a/., ( 1991) and 
Hussein et a/., (1993) who found that rhizobia! inoculation of legumes 
significantly increased numbers and dry weights of nodules/plant. 

Whereas, dry weights of nodules were significantly decreased when R. 
so/ani was used in combination with Rh leguminosarum. This result is in line 
with Manninger et a/., ( 1985) and Bhattacharyya & Mukhet:jec ( 1990) who 
reported that the numbers and weights of Rhizobium nodules were greatly 
reduced by root-rot causing fungi i.e . R. so/ani. F so/ani and ,\'clerotiwn rolf\·ii 
in leguminous plants. 

Dry weights of nodules was non-significantly decreased with the 
application of fungicide combined with Rh. leguminosarum ei ther alone or in a 
combination with R. so/ani + fungicide. 

Effect of different treatments on growth parameters of faba bean: 
Data presented in Table (2) indicate that soil infestation with R. so/ani 

alone gave the lowest values of all studied growth characters. Similar results 
were obtained by Amer eta/. , (1983), El-Faham (1993) and Zaghloul & Abd EI­
Mageed ( 1996) who reported that fungal infection lead to stunting of the 
vegetative parts of the plant, reduced the fresh and dry weights of root and shoot 
systems. They also found significant decrease in the number of leaves and 
flowers/plant. On the contrary. highest significant increase of studied growth 
characters was obtained with rhizobia! inoculation alone and these results arc in 
harmony with Abdel-Nasser et a/., (1988) and Hussein et a/., (1991) who 
reported that rhizobia! inoculation of legumes gave significant increase in plant 
height, number of leaves and flowers as well as crop yields. 

Table (2): Effect of different treatments on growth parameters of faba bean. 

Plant Dry weights (g/ Jlant) No. of No. or 

Treatments height Root Shoot Pods Tillers/ 
(em) system system plant !plant 

Control 65 0.% 5.73 2.55 I 60 22.30 
/{ so/ani 61 0.68 4.68 2.10 1.33 18 .60 
Rh lc;gumi11osarum 98 1.92 9.62 4 .73 3.00 40.30 
Ridomil 85 1.28 6 .35 3.40 2.21 ]()\() 

/{ sola11i + Rh. leg. R4 14R 7.26 2.98 2.B 2(, ,(,() 

N. so/ani + Ridomil XI U(, 6.43 3.26 2.:n 2R .:l0 
I<IL leg. + Ridomll l)) 1.6 I l\12 4 .12 2.60 36.W 
/(.so/ani + Rh. leg . + Ridomil 94 U\2 X.24 4.4R 1.00 .\ (dO 

LS.D. at 0.05 R.3U 042 1.52 () 98 0.70 4.X2 
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Data in Table (2) also show that compared with soil infested with R 
,of ani alone. plant height. dry weights of root and shoot system. weights of pods 
and number of flowers were significantly increased when Rh. legwninosarwn 

ombined with either R so/ani or Ridomil were used. These results arc in 
agreement with several investigators. As regard to the interaction between 
rh1zoblal inoculation and fungal infestation. Ehteshamui-Haque & Ghaffar 
t l '}93 ) and EI-Faham, ( 1991) found that application of Rh. /eguminosarum. Rh. 
meli/oti and Bradyrhizohium japonicum as seed-dressing combined with 
infestation by R. so/ani , Macrophnmina phaseolina or l•i1.mriwn spp. improved 
plant growth characters and gave increase in shoot length and dry weights of 
plant organs as compared with uninoculated ones. As regard to Rhizobium and 
fungicide interaction. Gamal El-Din et at.. ( 1991) reported that the using of 
benLimidazole fungicides as seed-dressing together with rhizobia! inoculation 
1mproved growth characters of the leguminous plant s. 

Regarding the rhizobia! inoculation in combination with R. so/ani + 
RJ domil. obtained data clearly indicate that the above mentioned studied growth 
characters were significantly increased in the treatment included R. so/ani + Rh 
leguminosarum + Ridomil as compared to the application of either R. so/ani or 
R.i domil separately. This result is in line with Radhakrishnan & Chatrath (1991) 
\~ ho obtained significant increase in growth characters of groundnut by seed 
moculation with Rhizobium in combination with fungicide (Carbendazim) and 
soil infested with Macrophomina phaseolina. 
Effect of different treatments on some chemical constituents of faba bean. 

Data in Table (3) clearly indicate that. except the control treatment. 
total nitrogen percentage of faba bean plants was the lowest in case of soil 
infestation with R. so/ani alone. This result is in harmony with Amcr el at. 
(1983) , Gamal El-Din eta/., (1991) and Zaghloul & Abd EI-Mageed (1996) who 
reported that fungal infection greatly diminished total nitrogen content. In 
contrast rhizobia! inoculation alone gave the highest percentage of total 
nitrogen. This result is in conformance with those reported by Gohar et at.. 
( 1991 ). Hussein et at.. ( 1993) and Monib et at., (1994) 

Compared with soil inJested with I<. so/ani alone. total nitrogen 
percentage moderately increased when R. so/ani combined with either Rh. 
/cglllllinnsnrl/111 or Ridomil. 

Reg;uding the effect of fungicide, data show that application of Ridomil 
alone or in combination with either Rh. /egtuninosarum biovar viceae or Rh. 
legllllllllnsnmllt + I<. so/ani gave a high increase in total nitrogen as compared to 
contro l <tnd f( .mlani alone :reatments. The increase in total nitrogen content in 
pl<tnts raised from seed inoculated with Rhizobium in combination with seed­
dressing by fungicides may be attributed to a synergistic effect. It is possible that 
the fungicide which ultimately reaches to the soil may be reduce the numbers of 
soil-fungi and their colonization of nodules and roots. The soil fungi are known 



2124 Annals(~{ Agric. Sc., Mm;htohor, Vol. 3J(4), 1997 

to be compete with rhizobia populations and resulting an inhibition of growth 
and nitrogen fixation of host plants (Wildin & Kennedy. 19X3). Also. the 
biological efficacy of the Rhizohium was not found to be affected by fungicid~: 
application and this had been repor1ed by Kataria el a!., ( 19X5) Therefore. 
Ridomil fungicide can be recommended as seed treatment in combinat ion with 
rhizobia! inoculation. 

Data in Table (J) also show that total phosphoms and potassium were 
the lowest values in case of fungal infestation alone as compared to other 
treatments. On the contrary. rhiLObial inoculation alone gave the highest \'alues 
of tot<1l phosphorus and potassium. \\'hile. total phosphorus and potassiu111 
content increased \\hen !(so/am was used tn ombination with ei ther Ridomil 
or Rh. legununosanun as well as all of them_ These results arc in accordance 
''ith those obtajned by Husein (1996) who found that fungal irtfection of 
leguminous plants gave higher decrease of phosphonrs and potassium content 
than uninfected ones. In contrast , Hammouda eta/. , (199 1) and Zaghloul & Abd 
EI-Mageed ( 1996) found that rhizobia! inocula! ion of leguminous crops gave 
higher increase of phosphorus content than uninoculated ones. 

Regarding the chlorophyll's level in leaves data recorded 1n Table (:> ) 
shO\\ that chlorophyll a. band c content was highlv reduced in the treatment in 
\1 hi ch soil was infested wi th R. so/ani alone and this result is in accordance with 
Gamal El-Din er a!. ( 1990) and Zaghlou l & Abd EI-Mageed ( 19%) While_ 
chl oroph\ II a. b and c le\'cl increased when!( so/ani was used in combinatio11 
with either Rh. legwninosnmm or Ridomil as well as in the treatment included 
al l of them_ This result clearly indicates that Rh. /egruninosarum and fungicide 
(Ridomi l) can antagoni;.c or inhibit /?_ so /om and reduce its harmful effect on 
chlorophvll's biosynLhcsis The highest lc\·ef of chlorophyll a. b and c \\;t s 
recorded in the treatment included rhizobia! inoculation sole! ~ . 

Table (3): Effect of different treatments on some chemical constituents of 
faba bean. 

Total Total Total Chlonphvll Total 

Treatment\ N I' K a h c carhol1v-
drah.:s 

"' J' ct ex, % mg/g ti·esh matter mg/g dr\ 
matter 

( 'ontrol 2 .. ~ I fURO 2 15 () 2 ')() OJ% 0 I (>R 24. 10 
/( sol11111 2 'i(l () 304 2.05 () 261 0 IX4 0 I 'i2 I •J 20 
!<h. legllllllllu.wrum 4 .RO 0 7RO 4.25 () 70-l () 42X () .IX(> I -;x (,(J 

I< Jdonlll 4 12 il .44 .1 \ . Ill II 'II II 2.1 .\ () 25:' i -;q 21 I 

/i \·td(/Jff I J</1. /,·g ' ll2 11 :'X2 I :'I I () :'(>() 0 111-1 () 2'121 .. j( ) :'IJ 

II sul11111 t l<ld\\11111 ' XII I I -li>ll ' 27 II '> XlJ II I 12 II 2 .\h \() -111 

J</t l,·g . t- l<1domtl 4 1•2 II )1>11 I 1>2 II)')) () 2:'X () 30 I I 4-t 12 
1< solwu + I? h. leg. + 1142~1 .1 - liJI I< rJorml 4 32 () (,2\ 3 X4 Ot>IIJ :'2 XII I 
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- m Table (:\) also show that the lowest level of carbohydrates was 
, se of soil infestation with R. snlani alone. Similar results were 

-. -\mer et a/. ( 1983) and Gamal El-Din el a/. ( 1990) who found that 
-__ ;uuon decreased the carbohydrates content of leaves. Whereas. the 
_ cis of carbohydrates was obtained from seed inoculated \-lith fUr 

.rzm1 alone . Moreover. it is importance to notice that rhi1.obial 
....... ,__ . ._'"'""·""'n in combination with either R. snlani or Ridomi~"gave higher 

• ::rates content than the application of Ridomil either alone or 111 
·•on with R. so/ani. The treatment included R so/ani + l<h 

'arum + Ridomil raised the carbohydrates content in faba bean plants 
pa red with rhizobia! inoculation in combination with either I< so/am or 

Genera l I:-. obtained results emphasize that tota l carbohydrates was 
\nl.\ proportionated with chlorophyll' s level in various treatments since the 

_ oroph _\ II' s pigments arc responsible of photosynthesis and consequent 1\ 

CONCLUSION 

Obt:uned results clearly indicate that the using of Ridomil plus Cu '' 
;: as s-."ed-dr ssing togethe r with seed bacterization by specific strain of 

.-,zrmuno. ·arum bio\'ar 1·iceae were very effective in controlling 
root -rot dLcase of faba bean . Nevertheless, root nodulation 

ignili <ln th increased . Also. rhizobia! inoculation 
r - RtdornJI impro1·ed faba bean as growth features and 

.............. .,_n - compared to rhi zobia! inoculation combined 
II - '113 rat 1.\ 
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