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The reaction of six different local and
introduced varieties of broad bean (Vicia
feba L.) towards Stemvhylium botryosum show-
ed that there was no source o sh.resigé-
ance within the studied varieties. All locel
varieties and introduced ones were subjected
to infection, Generally, local warie ies
were more susceptible than the introduced
ones. There was a positive correlation bev-
ween percentage of penetrated stomsata and
susceptibility. Exanination of stomatal
apertures revealed that there was ap apparent
relationship between reaction to infection
and stomatal pore widths., Relatively resist-
ant varieties had a high frequency of narrow
pores, whereas susceptible ones almost had
wider stomata, However, both relatively re-
sistant and susceptible varieties had similar
pore lern;ths, thus indicating no correlation
between stomatal pore lergth and disedse re-
action,

General survey on the Stemphylium leaf spot disease in
Egypt indicated that broad bean variety "Acquadulce" was

very susceptible while the local bean variety "Giza 2" was
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moderately susceptible with the same fungus(l). Regarding

fungal penetratior, 8. botryosum f. lacticum was found to

penetrate the lsaf tissues through the stomatal apert-
‘ures(z’B). Abdou(q) found a close relationébip between

the width of stomatal openings and susceptibility to infec-
tier. Pool and Mckay(s) found that stomata in younz sugar
bget leaves, which are not very susceptible to infection

oy Cercorpora bebicola, are only sbout half as large &s

s.omata in older, more susceptible leaves. They suggested
that penetration of the smaller stomata is less likely
pecause of the relatively large size of the germ-tubes of

tnis para-~ite.

The present study was carried out to test the sus-
ceptibility of different local and introduced varieties of
broad bean to S. botryosum and to fipd.out the main factors,
if any, respongible for disease resistance of the tested

varieties.

Material and Methods

Conidial suspeasion required for artificial inoculat-
ion was prepared from 10 days old FDA culture plates. A

casein sticker was added at the rate of 0.2 % (w/v) to give
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uniform irfection over the entire plant. The inoculum was
aprlied to the plants with the 274 of hard atomizer, then
plants were covered with polyethylene-bags to maintein
high relative humidity necessary for infection.

Healthy detached leaves were also inoculated under
laboratory conditions, Inocunlated leaves were incubated

on filter paper in a2 noist chamber under room temperature.

Seeds of the local varieties Rebays 40, Romy and
Giza 2, as well as introduced varieties N.,A. 117, N.A. 32
and N.a. 29, were used,

Dicease read’ncs were recorded, 10-1° days after ’
iroculztion, when clear symptoms appeared on the imoculat-
ed plants, On detached leaves, disease readlinzs were re-

corded 3-6 days after inoculation.

Disease readincs were recorded for each leaf accorde-
ing to disease severity rating which was calculated to
include the size and frecusncy of the lesions/leaf. Read-
ings were converted to dicease index according to the equa-

(e’

tion sugpgested by Townsend and Heuberger , as the follow-~

- b
suz (& X T) 2 100
3L

Disease index % =
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where, "n" is the pumber of leaves i e¥ch numerical rate,
“r'" and "N" is the total number of irpeviated leaves multi-
plied by the maximum numerical rate "3".

Readings on stomatal number snd megsurezent of sto-
matal pore sizes were made on fresh legves. FPlants used in
this stuiy were kept nearby in indirect Zunlisht and detach-
ed lezflets were stripped czrefully ané meunied in water on
flass~slide, examined for mot more ithawn % mla., then dis.-
carded to avoid any cha.rige in stensss] ppertures. Stomtal

pore size w~s measured using & calibrsaved urelar micrometer.

Results

Reactisz of broad bean varieties 1o infacsiern with Stem-

phyliur botryosum
In this study, cultivated lous. voiigsies together

with some introduced ones were tastel ¢ Lieir suscepti~
bility to infection with S. botrycsur. Ksth leaf spot in-
cidence and percentage of defolipiisn wurs Fetvermined.

It is clear from the results rresfentsd in Table 1
that the local varieties were pens:dily wmye susceptible
than the introduce? ones, However, the Joful variety Gizs

2 was sonewhat resistant, wouress tha introdwoed variety
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N.A. 29 was moderately susceptible.

Results obtained on detached leaves were in.conformi-
ty with those obtaimed cn potted plants although disease
index was somewhat higher.

Percentage of defolistion showed the same trend of
leaf spot incidence except N.A, 29 variety which showed a
low tendency of defoliation.

Table 1, Couparative reaction of different.broed bean
varieties to infection with S. botrvosum

Greenhouse experiment 2?;:;2;2;%
Varieties -
Disease index Dsfoliatio Disease index

(% (%) (%
Rebaya 4G 15.8 11.2 14,5
Romy 18.6 17.4 40,0
Giza 2 5.0 3.2 8.4
N.he 117 1,0 0.0 3.0
H.A., 32 ) 1.8 1.8 4,0
H.,A., 29 9,2 2.2 15.5
L,S.D, at 0.05 3.9 2.3 4.0

Mechenism of resistance to infection

In order to study the mechanisn of resistance to infec-

tion, leaflets of some varieties of brcad vean placed in
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poist chamber were inoculated witk spore suspension of

Stemphylium botryosum.

After 24 hr incubatiom at 24°C, the percentace of
germinated spores, grow:h exten:tion of germ tube, the
pumber of penetratel stomats ani the averape diameter of

the penetrated stomatas were determined.-

Data presented in Teble 2 show that percentages of
spore germination oun the upper lezves surfaces of different
broad bean varieties were z1lmost identicsl ranging from 60
to 70 %. The same was true regardins growthn extension of
germ tﬁbes except on va-ieties Romy, N.A. 32 and N.,A, 29
where they srew vigorously and reached a maximum length of
176.5 u. -’

Table 2. Germination of comzidia on the upper leal surface

of different brosi bean varieties and percentage
of penetrated stoumata,

Verieties Germination 1&%@2& Fenetvrated aianeias of
(%) gera tube (%> < penetrated

{u) stonasta (u)
Rebaya 40 o4 108.4 1 5,00 x 27.5C
Romy 64 173,3 15 a,00 x 27.50
Giga 2 20 108,4 5 5,25 x 22,00
N.A. 117 60 108,4 3 5.25 x 24.75
H.A. 34 66 176.5 3 6.6 X 24.75
R.., 22 76 1771 12 7.70 x 27.5"
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However, when the percentage of readly penetrated
atomata was determinedffor each variety, a clear positive
correlation was found. The number of penetrated stomate

<was higher in the mdre susceptible variéties (i.,e, Rebaya
40, Romy and N.A..29), while low frequency 6f pénetrated
stomata was observed in the other resistart ones, A simi-
lar trend was also found concerning the diameter of stoma-

tel pores.

Frequency distribution of stomatal width and lenzth in

different varieties of broad bean

According to the above observations, che frequency
of distribution of stomatal aperture sizes wes determined
in different varieties of broad bean.

It is evident (Table 3) that the more resistant varie-
ties Giza 2, N,A. 117 and N.A, 32 had & stcmatal widths
rangine from 0,53 and 6,66 u, with a high frequency of
stomatal width of 2.75 u or less; while, the more suscept=
ible rebays 40 and Romy varieties had a high freguency of
wider stomaﬁa‘ranging from 6,66 to 9.00 u,

When comparing the frequency of stomatal lenzths of
different varieties (Tabtle 4) it was found that the resis-
tant N.A., 32 apd N.4. 117 varieties had the majority of
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Table 3. Frequency distribution of gtomatal width ‘in diffe-
rent varieties of broad bean.

Aperture
w:i(.di):h Rebaya 40 Romy Giga 2 N.A,117 N,A.32 N.A.29
u .

0,53 o 0 18 12 32 0
1,05 0 0 14 28 26 0
2.75 0 0 32 26 20 U
3.50 0 0 20 10 8 12
4.50 0 12 6 18 0 28
5.25 2 18 [ 2 3 34
6,66 10 32 4 4 8 10
7.70 30 22 0 0 0 16
9.00 50 16 0 0 ¢ o

Table 4, Frequency distribution of stomntal lenzths in
different varieties of broad bean.

Aperture
l?n§th Rebaya 40 Romy Giga 2 N,A,117 [T.4.32 L.,A.29
u

13.75 0 0 0 0 0 0
14,85 0 0 o 0 0 0
16,50 0 0 32 24 16 0
19.25 12 26 28 24 26 10
22.00 32 26 10 20 24 18
23.10 o 0 2 18 18 c
24,75 2c 18 0 14 16 44
27,50 36 30 0 0 0 e
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stomatal lengths ranging from 19.25 snd 27.50 u. On the
other hand, the suscertiblc Rebaya 40, Romy and N.A, 29
varieties 6)lso had s high freque‘ney-of_stonatal lengths
lying in the same renge as the above two resistant varie-
ties.

Discussion

The present study showed that there is no source of
high resistance against §. botryosum within the different
varieties of broad bean. All local varieties as well as
introduced ones were subjected to infection. Generally,
local varieties were more susceptible than the introduced

ones, however, Giza 2 was more resistant than N.A, 29,

There was no apparent differences between different
varieties in their effect on spore germination of S. botry-
gsum. There was, however, & clear positive correlation
between the percentage of peneprand stomata, as the more
sueceptibie varieties had the high percentages of penetrat-
ed stomata, A sinmilar trend was observed concerning the
diameter of stomatal pores. It was found from the sfudy of
stomatal aperture size in different varieties that there
wag & cositive correlstion between susceptibility to infec-

tion in such varieties and stomatel widths, While tiere
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was no apparent relationship between susceptibility to
infection and stomatal lenctbs. In this respect, Abdou(®)
found a close relationship befween the width of stomstal
openings and susceptibility to infection ir Arachis sp. to
infection by Cercospora nersonata and Cerccanorz arachidi~
gola the causal organisms of peanut leaf spot, IZ"'.vh.ly su3~

ceptible peanut species have hich frequency of wide svonata,
moderately susceptible have low frequency of wiie stomats,

and the imiune ones have only narrow ztomata,

In spite of the degree of recistance in some of the
tested varieties, more btroad bean varicties muet be testel

to search for a tetter degree of resictance tc the disease,
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