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CHEMICAL CONTROL OF ROOT and ETEM ROT CF BROAD EEAN
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ABSTERACT

The myeelium of Macrophoming  phu eoling was the most
seneitive to Till, Beplate and Brassicol and least sensitive, jn
deseending arder, to Captan, Dithane M-—d44 and Vitavax, with
intermediate Bensitivity to Daconil, Sicars]l was tnaffeetive in
inhibiting the mycalis] growth of M. pheseoling, During fungicidal
drench of broad bean in pats, Tils being phytotoxie reduced 62 por
vent seedling emergence, whereas Vitavax incransed 21 per cent
seedling emergence over the nondrenched control Tile, Vitavax
Benlate, Daconil, Brassieol and Captan drenches caused Tespeeti.
vely, 28, 23, 25, 20, 19 and 17 per cent stunting in plant height of
broad bean. Tilk and Captan drenches inereazed 50 and 45 par cent
fawera, respectively, whereas Vitavax drench gdve 4% per cent
deerense in flowers, Sicarel proved ineffoctive in con rolling the
root and stem rot of hroad bean caused by Macrophoming phases.
tine. The most effeotive fungicidal drenches in controlling root
and stem rot wers those of Tilt, Daconil and Brassicsl follnwed Ly
less effertive drenchen of Vitavay, Captan, Dithane M—45 and
Lenlate,

INTROLUCTION

Broad bean (Vieie foba L.} is an ancient Egyptian fodder and vesetabla
erop which is now grown in Egypt, Italy, Spain, UK and WUSA for Tood, feed
and green manuring, Being a source of low cost vegetable protein, its ocultivat.
won hag increased in Pakistan (Aslam ef wh, 1980 and efforts ars being diverted
towards teating its adaptability in avid zones of Pakistan, In rainfed areas, the
broad bean, if well adapted, can replace wram crop (Cicer arielinem L. y which
severely euflers form epiphytotics of btight ¢ Ascockiyta rabiei ) resulting in ita
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complets Tailure, WUnforianately, broad bean in Pakistan, iz known to zufller
from some pothelogieal disorders, ceonemically imprtant being the root and
stem rob canred by Wecrophomaona phoseolive { Tassi) Goid, {Anonymeas, 1081,
The disease appears on matoring plant and causes heavy lossea to the orop.
Simee rezistaleo against this disease in the awvailable broad bean germplasm
i missing, altempts bave been made to control the dizeare chemotherapeuti-

cally,

MATERIALS AND METHODS

I Vitro Sensitivity of Macrophomine phoseoling to 0] fevent Funjicides

M. phasesline mycelium sensitivity to 5, 10, 20 and 50 yz/ml of each of
the eight fungicides, i. o., Tilt. Vitavax., Sicarvol, Boplate, Dacon:l, Brassicol,
Capten and Dithane M —48 was studied us’r ¢ o modified technique of Boram
and Sinelair {1968); The éin witro fuppicide corcentrations were ohtained by
adding an appropriate amount of each fungicide stock solution to sutoclaved (15
Ib paifl6 min) potate dextrose agar (FDMA) cooled to about 50 °C, PDA  =ithous
fungieide served as control. Fifteen ml of non — amended icontrol) or amended
FPDA for each treatment were poured into each of the four % cm culturs plates,
After the agar had solidified, 6§ mm diameter agar plups containing M, phases!-
ine myeelipym were cut from 10 day old PDA culture plates using a aterilized
cork borer and placed in tihe centre of cach test plate. The mean dismeter of

mycelial prowth was measured after 96 hours of inveutation.  The data were
enbjecied to etatistical analysis using facterial design.

Effect of Fungicide Drenck on Qhavconl Kot Developrmen!

In order to evaluate the comparative effectiveness ol soil application,
(¢. &, drenching) of fungicides on seed germination, plant height, discase
incidence, ete, The experiment was conductel in pots. Twenty seeds of hroad
bean were sown in each of the 72 earthen pots each containing, 15 kg of eclerat-
ia infested field soil [approximately 000 seclerotis/pm of soil).  BEight pots
divided into four replications {each replication with 2 pota) were drenched with
each of the eight $est fungicides at the rate of 80 ugiom of eeil.  Eight non —

treated water drenched pots served ae control, At the time of drenching, tho
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calenlated amonnt of each fungicide for each pot was dissolved in 2 litre waler
and wos applied to all as a drench immediately after sewing of broad hean seads
The germination (seedling elergente) counts were recorded after one month of
sowing.  Observations on the numbor of flowers per plant were recorded at
bloeming whereas plant height and per cent plant infoction were recorded when
the plants were at physiologieal maturity stage. The data were analyvsed atatis.
tically through the analvsis of variance using Dunean’s Multiple Range Test
{(Steel and Torrie, 1960).

RESULTS AND DISCU3SION

In Vitro Sensitivity o f Macrophaming phaseoling o Different Fungicides

M. phaseoling myeelium varied in itg SEnsitivity to the eight fungicides
tested {Table 1), Except for Siearol thers was significant decrease in myeelial
prowth with increase in fangicide, 3, phaserling was the meoet seneitive to Tils,
Beulnte end Drassicol and least epensitive, in descending order, to Captan,
Dithane M —45 and Vitavax, with intermediate sensitivity to Daconil, Siearol
was inefiective in inhibiting the mveelial growth at all the applied rates.  Tilt
exhibited the eame effectiveness at 20 and &0 vgimt dosage rate, whereas Brassi-
col was as effective at 10 vefmias ot 20 peliml dossge rate.  Daconil and Vita.
viax at g and [{ pir il Exh,il:it_ad_ the same eflectivencss apanist W phoseolina,
However, the magrituce of ¢ffect of these funpicides was different.  Benlate,
Daconil and Brasieol at 50 ug/ml were statistically sy effeotive in inhibiting the
m}'r:e]ia!.l growth of M, phascoline aa Tilt at 5 mg/ml,  This differential behavianr
af tha gensitivity of M. phesealine towards thege fungivides may be due to the
differential mode of action or uptuake of these fungicides or due to the different
mechanizms of the fungus, involved in t(he detoxification of theee fungicides,
Such s differential fungitexic epectrum of wvarious fungicides on the in vitro
growth ol WM. phasecling has eles been reported by Hyssefal.  (1975) and
Majid and Hyas (1082,
Bffeet of Fuanmicide Dresek on Heedling Ewmergenee, Plaw Heght, Nuwmber of Fio.
wers per Plant and fisense Tncidence of Broad Bean in Greemhouse Evoluation

Fungicides varied in their effcetivencss on
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Tabla 1. dverage colony diometer (em) of macrophoming phaseolina af idifferent

concentrations of fungicides in PDA at 20 °C

Treatments Tiosnge

T vl 10 pgfml 20 pglml 50 pgjml  Troatmens means
Tilt B Dy Y BEE U T Rk
Vitavax 57 b 5.7 bb 5.3 0 .4 d .57 b
Sicarol 8.0 a 0.0 a 0.0 & B e .08 a
Tenlate 181 1% mn 1iin 1.3 op 1.62 f
Daconil 3.7g 3.7z 1.7mn  l4o 283 @
Brassicol 23k 181m 1.5 im 1Zp 195 1
Captan b4 f d6g 281 24k 3.374d
Dithane M—45 494 4.6 e 31h 2.6 3820
Control 0.0 a 9.0 m 9.0 a8 9.0n 9.00 o
Desape menns  4.10 a 3.59 b 3.26 ¢ 2,09 d -

* Pigures with the eame letters are not significently differens from ecach
other at 57 level.

gence {Table 2). Except for Tilt and Vitavax, noue of the test fungicidal
drenches exhibited any deleterious or beneficial effeet on seedling emergenec.
Vitavax drench significantly inereased seedling emergence, whereas Tilk drench
signifionntly decreased seedling emergence. Vitavax drench showed 20.7 per
cent increage and Tilt drench heing phytotoxie gave 62.0 per cent deerenss in
seedling emergence over the non-drenched control.  Tilt induced phytetoxicity
and its negative ellect on seedling emergence of sunflower has been reported by
Majid and liyas (1952).

Fungioidal drenehes also varied in their eflectivences cn average plumnt
height and number of lowers per plant. Except for Soearcl and Dithane M —44,
all fungicide drenches induced plant stunting and Tilt, Vitevax, Benlate, Deco-

nil, Brazsicol and Captan caused 28, 23, 25, 20, 19 snd 17 per cent decrease 1o
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Table 2: Effect of fungicide drench on seedling emergence, plont height, nwmber
of Mowers and discase incidence of broad bean

Tre&tmm‘-ta Seadling  Average plant Numboer of flowers  Per cent digease
emergence  height (cm) por plant incidenens
ST T Fade oo ek TR
Vitavax TO b & £8 bad H.86 d d3.3 ¢
Siearol RO b 85 abao 12,98 be 513 a
Benlate B2.5 b G ed 11 34 be ford
Baconil 61.5 ab G0 bed 9,24 ad 20.8 4
Brazaicol B2.0ab 1 bed IL.&0 be 2504
Captan 62.5 ab 62 hed 15.74 a 87 6w
Dithane M —45 B4 56 b it ah 12 88 he 4166

Contraol G5.0 b T8 a C 1B e i3 a

*Figures with the same letters are not significantly different from esch
other at 50% level

plant height over the non-drenched control. Grewth regulating effcct of Tilp
and Lenlate in stunting eunflower plants has alse bheen reported (Majid and
Tlyns, 1682}, This reduction in eize is prebebly either on acconut of the
mutagenic effect of fungicides on g ruinating eced or seedlings (Zutshi and
Kaul, 1973) or dua to an interference with mitosis oceurring in the broad hean
cells during growth process [Richmond and Phillipa, 1974). '

Sicarol, Benlate, Daconil, Brassical and Dithane M —46 drenches had no
eflect on the avernge number of flowera per plant, However, Tilt and Captan
deenches significantly increseed (35 and 45 Per cent) lowers per plang, respecii-
vely, whereas Vitavax dreneh gave 48 per cont deerease in flowers over the non.
drenched contrel, '

Fungicide drenches also varied in their cllectiveness in contrelling 1he

root and stem rot dicease incidence on mature plants.  Except for Sicarol. ali
fungicide drenches lowered the incidence af roct and stem rot development.
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The ineffactiveness of Sicarol in controlling voob and atem rot is probably on
account of the in gifro insensitivity of M. phaseoling to this fungicide (Table 1),
The most effective drenches in lowering the disease incidence were thoss of Tilt,
Daconil and Brassicol, although statistieally they exhibited the samo cffzcti-
veness., 1hoe nest less effective drenches were those of Vitavax, Captan and
Dithane M —435, which were statistically at per with cach other. The Benlate
drench was the least effective in controlling reot and stem rot of sunflower

caused by M, phoseoling has already been reported (Majid and llyas, 1352}
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