From these resuits, we conclude that
ragweed probably does not serve as an
inoculum source for Jerusalem artichokes
or the other hosts.
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Use of Fungicide Treatments and Host Resistance to Control
the Wilt and Root Rot Complex of Chickpeas

R. M. JIMENEZ-DIAZ, Professor, and A. TRAPERQ-CASAS, Assistant Professor, Departamento de Patologia
Vegetal, Escuela Técnica Superior de Ingenieros Agrénomos, Universidad de Cérdoba, Apdo. 3048, Cérdoba, Spain

ABSTRACT

Jiméner-Diaz, R. M . and Trapero-Casas. A. 1985 Use of fungicide treatments and host resistance
to control the wilt and root rot complex of chickpeas. Plant Disease 69:591-595.

Efficacy of funpicide seed dressings. foliar sprays, and moderately resistant cultivars alone or in
combination for control of the wilt and root rot { WR R) complex of chickpeas was studied in fields
with a history of high incidence {2 80%:) of the disease. The efficacy of treatments was assessed by
theirinfluence on the epidemic development of the disease. Most epidemics of the WRR complex in
the treated and control plots could be linearized best by the logistic transformation. Seed dressings
with each of captan. captafol, thiram. benomyl, triadimeno! and the mixtures of benomyl with
captan. captatol. or thiram: thiabendazole with captan or captafol; and captafol with carboxin,
tiforine. thiophanate-methyl + maneb. or triadimenol + TIM-5107 + fuberidazol significantly
increased seedling emergence of the moderately resistant cultivars PV-24 and PY-25but not of the
very susceptible P-2245 0 [1980-198) (rials. Some fungicide seed dressings significantly delayed
carly development ol epidemics for cultivars PV-24 and PV-25, bul none. except triadimenol for
cultvar P-2245 significantly decreased either the rate of disease increase or the final incidence of

dead plants,

Addivonal key words: Cicer arietinunm, Fusarium oxysporum f. sp. ciceri. F. solani, integrated

control, Macrophoming phaseolinag

Chickpeas (Cicer arietinum L) in
Andalucia. southern Spain. are severely
affected by a wilt and root rot (WRR)
complex that invelves mainly a vascular
wilt or vellowing induced by biotypes of
Fusarizm oxysporum Schlecht. emend.
Snyd. & Hans. [ sp. ciceri (Padwick)
Snvd, & Hans.. a nonvascular yellowing
and black collar and root rot induced by
F. solani (Mart) Appl. & Wr. or £
ewmartii Carpenter, and a dry collar and
root rol induced by Macrophomina
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phaseolina (Tassi) Goid. (20). Pre-
emergence damping-off associated with
these and other fungi has been reported
{11,22). Previous surveys in WRR-
affected fields have not detected the
occurrence of damping-off in Andalucia
{20}, When susceptible kabuli cultivars
(seeds large, rounded, and pale cream)
were inoculated with wilt isolates of F.
oxysporum f. sp. ciceri, death of plants
occurred 20—30 days after sowing (20).
When the same cultivars were inoculated
with isolates of F. eumarrii or F. solani.
some pree mergence damping-off occurred
and severe stunting, yellowing, and black
collar and root rot were found on
emerging plants 20-30 days after sowing
{20). These reactions corresponded to the
early plant death observed in chickpea
crops affected by severe wiit and
vellowing and dilfered from the delayed
symptam development in plants infected

by vascular yellowing isolates of F.
oxysporum f. sp. ciceri or isolates of M.
phaseolina. Both early and late symptoms
result from the WRR complex (20).

No effective measures are available to
chickpea farmers and Andatucia to
controi the WRR complex. Kabuli
cuitivars, the only ones growa. in
Andalucia, are very susceptible 1o the
disease complex (9,20). Crop rotation is
limited because few alternative crops are
available for long rotations under the dry
farming conditions of the area. Fungicide
sprays applied by farmers to control
Ascochyta blight, which m.rely occurs,

have been claimed to effect recovery of
plants with symptoms of" unknown
etiology.

Fungicides and resistant culunrskx‘ni
control the WRR complex. Treatment
chickpea seed with protectant or systefic
fungicides has been reported to increase
germination and seedling growth and to
reduce preemergence damping-off
(6,7,11,15,16,19,22). The objectives of
this work were to determine the efficacy
of fungicide seed dressinks, foliar sprays,
and moderately resistant cultivars alone
or in combination for the control of the
WRR complex of chickpeas in Andalucia.

MATERIALS AND METHODS

Trials were conducted in ficlds with
clay soil, pH 7.8-8.1 and about 1%
organic matter, at Moatilla (Cérdoba) in
19801981 and at Santaclia (Cérdoba) in
1982. The field at Montilla had been sown
to chickpea for 3 yr and was highly
infested with F. oxysporum {. sp. ciceri
{vascular yellowing biotype), F. solami,
and M. phaseolina. The field at Santaelia
was infested with F. oxysporum f. sp..’
cicerf (vascular wilt biotype) and to a
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._lﬁlﬂ cextent with F. solanmi and M.
MM in that field, incidence of the
WRR complex was 80% in 1981, Seedbed
preparation and applications of insecti-
cadesand berbicides were done according
tofarmers’ rowtine practices. Temperature
and minfall data were obtained from
weather stations focated 200 and 1,300 m,
respectively, from the fields.

Seeds of two local kabuli cultivars, PV-
24 and PV-25, and of cultivar P-2245
were used. Seeds of P-2245 were obtained
from. Y. L. Nene, ICRISAT, Hydcrabad,
India, The secds were pale cream, large
€>50g/ 100), and rugose (PV-24 and PV-
25) or.mxnall (20 g/ 100) and slightly rugose
(P-2245). In previous trials at the
Moittilla plot, PV-24 and PY-25 were the
least. gusceptibie kabuli cultivars and P-
2245 weas the cuitivar most susceptible to
the WRR complex.

:-Fungicide treatments differed among
triad: ko 1980 and 1981, only fungicide
seed. dressings were tested. In 1982,
fungicide sced dressings alone or in

Table I, Effect of fungicide sced dressing on epidemics of the wilt and root rot complex in two chickpea cultivars al

combination with foliar sprays were
studied. Fungicides used in seed dressings
were benomyl (Benlate 50WP), captafol
{Difotatan B0OWP), captan {Captaze!
50WP). carbendazim (Sandomil 50WP),
carboxin {Vitavax 75WP), copper 8-
guinolinolate (Quinolate-400 40F),
thiabendazole (Tecto 60W P), thiophanate-
methyl 25WP + maneb 50WP (Peitar
WPy, thiram { Fernide 80 WP}, triadimenol
{Baytan 5D}, triadimenot 22D + TIM-
5107 3.3D + fuberidazol 3D (unlabeled),
and triforine (Funginex 19EC). Benomyl,
carbendazim, copper8-quinolinolate,
thiabendazole, and triadimefon (Bayleton
25EC) were also used as foliar sprays in
1982, For seed dressings, all fungicides
except triadimenol were applied as a
slurry in distilied water by agitating the
seeds in a glass jar umtil the seeds were
covered with fungicide (8). For cultivars
PV-24 and PV-25, 590 g of seeds (1,000
sceds) were treated with the fungicides
(Tabies 1-3) in 53 ml of water. For
cultivar P-2245, 204 g of seeds (1,000

seeds) were treated at the same rates
(Tables [-3) in 20 ml of water.
Triadimenol was applied similarly as a
dry powder. When used with other
fungicides, triadimeno!l was applied last
just after the treated seeds were air-dried.
Seeds were sown shortly after treatment.
Untreated seeds were used as controls.
Foliar applications were made with
aqueous suspensions of the appropriate
fungicides applied with a portable, single-
nozzle sprayer that delivered 500 L. ha.
Controls were sprayed with water,
Treatments were arranged in a split-
plot design and replicated as randomized
complete blocks. 1n the 1980-1981 trials,
fungicide treatments and cultivars were
assigned to main plots and subplots,
respectively. Subplats consisted of two
rows 0.75 m apart and 5 m long with 75
seeds per row; there were five repheates.
Cultivars PV-25 and P-2245 were used in
1980, and PVY-24 and P-2245.in 1981 In
the 1982 trial, subplots consisted of five
rows 0.75 mapart and 4.5 m long with 60

Mennlla, Cordeba. in 1980

Final incidence

R Rat Emergence” of desd plents™

L i ;kg (%) {%) Rate of increase® Time (wk) to y, = 0.01
Funglcide of seed) PV-15 P-2245 PY-25 P-2245 PY-15 P-2245 PVY-25 P-2245
Nonoe {control) st 60 79 100 0.12 0.17 8.0 59
Benomyl 32 64% 68 76 100 0.14 0.18 8.8 59
Captag 3.2 73 T 8 99 0.14 0.16 B4 £ 5"
Thiabendazole 2 58 60 74 99 0.14 017 8.8 6.2
Tharam 2.0 67* 63 76 100 0.4 (1.1 87 6.2
Triadimendl 2.0 65 52 54+ 98 0.14 0.14* 9.8
Benomyyl + captan 3.2+32 78 10 80 100 0.14 0.18 3.4 6.1
Besomyl + thiram 36+16 67" 1 T2 100 0.14 .18 8.9+ 6.2
Thia ¢ + captan 20+32 69* 64 65 100 0.13 015 93" 9%

+ thiram 0+20 61 57 62 99 0.15 0.17 9.6 64
72a 9 b

Wm were made 3 wk after sowing. Average of five replicates.
W#m zumber of dead plants per total number of plants at stand count 13 wk after sowing. Average of five replicates.
lincar regressions of logits of proportion of dead plants versus time in days (21).

"‘Mnmwﬁmn followed by an asterisk are sigrificantly different { # = 0.05) from the control according to Dunnett’s tesi (18),
‘ﬂulbus[nﬂowed by same letter are not significantly different ( P = 0.05) according to Student’s 1 test {18).

'ﬁﬁz. Effect of fungicide seed dressing on ¢pidemics of the wilt and root rot complex in two chickpea cultivars at Montilla, Cordoba. in (981

Final incidence

Rate Emergence” of dead planis™ . ;
@ ad/kg (%) (%} Rate of increase Time (wk) to p, = 0,01
Fangichle - of sevd) PY-24 P-2245 PY-24 P-2245 PV-24 P-2245 PY-24 P-1245
‘Nowe (coatrol) 67 72 68 100 0.09 0.20 6.4 5.5
Captafol 1.2 89 76 73 99 0.09 0.19 6.5 5.6
Thixate 3.2 78 &9 67 100 0.09 0.19 7.5 5.8
Benomyl + caplafol 35+32 87* 74 66 100 0.09 01y 71 5.7
Besormy! + thimm 35432 78* 70 60 100 6.09 0.1% 170 5.7
Carboxin + capuafol 09 +32 86* 74 79 100 ¢.09 0.19 39 5.6
Thiabendazole + caplafol 24a+12 86* 78 67 93 0.09 0.19 6.9 57
Tihiophanate-methyt
+ aptalol
+ manch 10+ 210
+ 1.2 76* 72 50 99 0.09 0.7 T8 .6
Tradimenol
+ FIM-5107
+ feberidazol
+ captalol 0.44 +0.07
+ 006+ 32 g3 73 o0 130 0.10 0.2t L ol
Triforine + captafol L14+32 B4 7% 65 99 o.10 0.1% 7.2 5.7
Mean' 66 a ¥ b

" Seamd counts wers madc 3 wk after sowing. Average of five replicates.
'T-olc_ninm number of dead plants per total number of plants at stand count 12 wk alter sowing. Average of five replicates,
*Shaped of tinear regressions of logits of proportion of dead plants versus time in days (21).
¥ Nuapbeers i same column followed by an asterisk are sigmificamly different (P = 0.05) from the control according to Dunnelt’s test {18},
“Numbera followed by same letter ase not significantly different (P = 0.05) according to Student's ¢ test {18).
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seeds per row of PV-25; there were four
replicates. Treatments consisted of
funwicide seed dressings alone or in
combination with feliar sprayvs. Sprays
were applied twice, 6 and 8 wk after
suming. Active ingredients and mode of
appiication were assigned to main plot
and subplots. respectively

The elficacy of treatments lor control
ol the WRR complex was assessed by
their influenee onepidemic development,
Stund counts were made 3 wk after
soving. The tnerease in incidence of dead
plants (total cumulative number of dead
plants per total plant number at stand
count) over time was obtained by
reenrding and removing dead plants in
cach plot at weeklvintervals from 3to 13
wk (1980 or from 3 1o 12 wk (198 1) after
sowing. In 19820 the incidence of dead
plants was determined in three central
rows per subplotat 7- to { 2-dav intervals
from A o 13w after sowing. At each
recording date, a sample of dead plants
was used forisolations. Roots and collars
wuere washed morunning tap water, cut
mto pieces 5= mm long, surface-
disinfested in 177 sodium hypochlorite lor
2 min, plated on potato-dextrose agar or
water agar. and incubated at 23-27 C for
T davs, Fung growing from the tissues
Analyses of variance
were pertormed with are sine trans-
formation of pereentages. Mean compari-
sons were done by the Dunnetts or
Student’s ¢ tests (18).

fn the 1930-1981 (rials, mcidences of
dead plants over time for cach treatment
were transformed by the simple-interest
disease (51D, monomolecular) and
compound-interest disease (CLD. logistic)
transformations of Vanderplank (21).
Incidence values of O or 100% disease
incidence were not used in these
transformations. Linear regression
analyses then were performed with
transformed data. Correlation coefficients
and distnbution patterns of residuals

woere wdentified.

plotied against expected values were used
to indicate the appropriateness of a
model to describe the data (3). Com-
parisons of linear regressions were made
to detect the influence of fungicide
treatments on the increase of incidence of
dead plants.

RESULTS

Emergence of seedlings of cultivars
PV-24 and PV-25 increased when most
fungicides and fungicide combinations
were applied as seed dressings in the
1980—1981 trials compared with the
controls (Tables | and 2}, Only
thiabendazcle and triadimenol + thiram
had insigrificant effects. No comparisons
were made among fungicide treatments
themselves, but differences in effectiveness
appeared toexistamong them. Emergence
of cultivar P-2245, which is highly
susceptible to the WRR complex, was not
increased significantly by any fungicide
(Tables ! and 2). Triadimenol + thiram
was phytotoxic and reduced emergence,
In the 1980 trial, seedlings of cultivars
PV-25and P-2245 from seed treated with
triadimenol or thiram developed chlorotic
and narrow leaflets, and these symptoms
were more severe when both fungicides
were applied together, Similar but milder
symptoms were observed in 1981
associated with dressings involving
thiram, but no symptoms were observed
in the treatmentinvolving a lower dose of
triadimenol {Table 2). In both trials,
affected seedlings recovered from
symptoms by flowering time.

Severe epidemics of the WRR complex
developed in the 1980-1981 trials
regardless of treatments. Symptoms
characteristic of WRR {20} were
observed onaffected plants. F. oxysporum,
F. solani, and M. phaseolina were
recovered with similar frequencies from
dead plants for both treated and control
plots. The logistic transformation gave a

somewhat better linear fit for most curves
N

of incidence increase in’ 1980-m1' '
did the monomolecular’ fﬂm&ﬁﬁiﬁo&
(Tables 4 and 5) based of 'the
correlation coefficients obtavaed ot the
regressions. The CHD transformatign was':
also determined to be maore appropriate .
based ou the pattern of residuals. The
overall linear fit by the logistic
rransformation was better for the most
susceptible cultivar, P-2243, than for PV-
24 and PV-25. Also, a better fit was *
obiained for diseasc incidences from the -
1980 trial than for those from the 1981
trial (Tables | and 2), Seed dressing with
triadimenol was the only freatment that
significantly reduced the rate of increase
of proportion of dead plants in the
19801981 rrials, and that effect was
shown only for the most susceptible.
cultivar (Tables [ and 2). Inthe 1980 trial,
significant delays in the onset of the
epidemic were obtained with triadimenol,
thiram combined with benomyl or
triadimenol, and thiabendazole + captan
for cultivar PV-25 and with captanalone
or combined with thiabendarole and
triadimenol + thiram for fultivar P-2245
(Table 1). In the 198} trial, however,

similar significant delays: were obiained
only for culnvar PV-24 with tfm’;n‘lzltmc

1980 trial sxgmﬁcantly reduced. ll'r, final. -
incidence of dead plants of cultivar PV-25
compared with untreated controis by
12-13 wk after sowing {Tables'1 and 2),
Average final incidence of dead plants for -
cualtivars PV-25 and PVY-24 were
significantly lower. than for. cnlttvzr P-" .
2245 {Tables 1 and 2). : - i
Seedling emergence was not mcwascd .
nor was the final incidence of dead pfants
reduced by any fungicide treatment in
1982 (Table 3). Some 1982 epidemics -
were lincarized best by the Sl!}”,,_

Table 3. Effcct of fungicide treatments on epidemics of the wilt and root rot complex in chickpea cultivar PV-25 at Santaella, Cordoba, in 1982

o N T_ruu'nmt Finai Incidence
Secd dressing Foliar spray” Emergence” of desd plants®
g a.i. kg of seed) (g ad. /100 1) (%) %
None fcuntrol bt 89
Nune None (control) 67 %0
Henomyt 1250~ capiufol (3.0) 10 87
Benamyl (3.9) ~ captafol {3.2) Benomy! (35) 78 84
Cathendasm (2.8, « caplafel i3 62 34
Curbendanm (2.5 = captatol (3 2} Carbendarim (35) T4 77
Copper B-quinoimalate (0.5} + captatol 132y 76 8l
Copper d-guinolianiate (0,57 ~ captatol (3.2) Copper 8-quinolinolate {48) 58 45
Ttiabendazole 12,41 ~ captafol (3.2) 8 84
Thibendarole 1231 < captafot 13,2y Tniabendazole {120} 67 L
Trigimena! (444
S TIW-S107 (007
= fubenidasol i D6
~ vaptafol 1.3} 67 82 1.3 04
Trisdimenal (0,443
= UIMLSI0T 00T
= fuheridaral (006 N
= saatateti i Triadimefon (12.5) 74 84 76 . 10.&

“Spravs were applicd b and 8 wk alter sowing,

“Stand counts were made 3wk alter sowing Average of [our replicates.

Voral vu
HRR

THLladive o

ranned by aterpoalation

mher of dead plants tofal number of plants al stand count 13 wic after sowing. Average of four replicates.
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" transformation, but most epidemics were
lincarized best by the CID transformation.
“In 1982, the influence of fungicide
_treatments on the disease was examined
by comparing the time required for the
incidence (y) to reach y, = 0.1 or 0.5
vaives. Those times were determined by
interpolating between consecutive non-
transformed values including the given
incidence of dead plants. Thetimeto y, =
0.1 or 0.5 was not delayed by any of the

with cultivars and vyears of trial. The
emergence of WRR-susceptible P-2245
was not increased by any of the
fungicides; however, emergence was
increased for the more WRR-resistant
PV-24 (20). Some improvement in 198!
over 1980 in the performance of fungicide
treatments on seedling emergence could
also be due to environmental conditions.
Conditions for seed germination and
emergence appeared to be better in 1981

[. sp. ciceriand ta a lesser extent with £
solaniand M, phaseclina. Incontrast, the
piot used in 1980-1981 was highly
infested by the latter two pathogens and
the vascular yellowing biotype of £
oxysporum f. sp. ciceri.

Linearization of curves {or increase in
incidence of dead plants allowed a
comparison of effects of fungicide seed
dressings on epidemics of the WRR
complex in two of the three years of trials.

fungicide treatments (Tabic 3). thanin 1980. Average mean temperatures The logistic transformation provided the
during the crop season {April to June) best linear fit for most of the curves
DISCUSSION were similar in both years, but 115 mm of (Tables 4 and 5), as has been found for

Sccd dressing with several protectant
or systemic fungicides used singly, or as
tmxmm at recommended rates (2,4—

T.12.15 22). sugmf'canlly increased
emergence, of chickpea seedlings in a
‘naturally infestad plot (Tables | and 2).
However, !hc effects of fungicide seed
dmsmp on secdhng emergence vaned

precipitation occurred after sowing in
1981 and none occurred in 1980. Some of
the fungicide treatments tested in the
1982 trial improved seedling emergence
compared with the controls but not
significantly (Table 3). The experimental
plot used in 1982 was infested mainly with
the vascular wilt biotype of F. oxysporum

some other diseases induced by soitborne
fungi (1,14,17). However, we do not
imply that the logistic growth observed is
related to a polycyclic nature of infections
but rather that other plant or environ-
mental factors might be involved (1,13}

None of the lungicide treatments
provided adeguate control of epidemics

Table 4. Regression analysis of the will ind root rot complex increase in iwo chickpea cultivars treated with fungicide seed dressings at Montilla, Cordoba, in 1980

Appropriateness of model for dats description
Pv-25 ) P.2245

Rate SID transformation” CID transformation® SID transformstion CID transformation
(gal/kg Doatr. Distr. Distr. Distr.
* Fungicide - of veed) rRY of resid.’ P2 of resid, R of resid. R? of resid.
‘None {conrrol} 0,74 NA 0.87% A? 0.87 NA 0.95%%* A
Benomyt 3.2 0.58 NA 0.79%++ A? 0.81 NA 0.92er A
Caplan 32 0.66 NA 0.814** A? 0.74 NA 0.92%*" A
Thiabendazoke 2.0 0.74 NA 0.87%+* Al 0.76 NA Q. G2eer A
Thirzm 20 Q.76 NA 98 AT 0.77 NA J.95*** A
Tradimenot 20 Q.76 NA Q.87 A? 0.66 NA 0.90%+* A
Benomyl + captan 32+32 0.74 NA 0.83* A 0.83 NA 0.95%ss A
Bepomyl + thiram I6+36 0.52 NA [V N Rdd A? Q.77 NA [ DA A
Thiabendazole
N 20+32 0.62 NA 0.5]%+* A? 0.72 NA 0.92%4+ A
20+20 0.58 NA 0.8i*** A? 0.79 NA D.95%=" A

 of dead plants {y) were transformed to ln {1:{1— y)} or In &+ {} ~ v)} lor SID and C!D transformations, respectively {21).

'Aﬁweﬂ'l:m determination { &) were significant at P = 0.01. Significant differences between coefficients of determination for S1D and CI1D transfermations are
ndicated by (P = 0.05) and ***(F =0.001).

R:Nuhwtplondmxutexpectcd values (Distr. of resid. ) and observed for discernible pattern (3). Models were considered not acceptable (NA)if a readily discernible
patiern was apparcnt Accepable models showed no discermible (A) or some scarcely discernible { A7) patiern.

: Tl 5._lmusion analysis of the wilt and root rot complex increase in iwo chickpea cultivars treated with fungicide seed dressings at Montilla. Carduba. in 1941

Appropriateness of model for dats description

PV-24 P-2245
Rate SID transformation® CID transformation® SiD transformation CID transformation
g ai./kg Distr. Distr. Distr. ’ Distr.

Fuagicide of seed) RY  ofresid.! R? of resid. R? of resid. R? of resid.
None {control) -- 0.56 A &.66% A? .74 NA 0.92se- At
Capuafol 32 0.56 A7 0.64* A 0.67 NA O.gg**" A
Thiram 32 0.48 NA 0.793== A 0.69 NA 0.88**" Al
Benotayl + captafol 15+32 0.52 A? 0.69%* A 0.64 NA 087="e A
Bcnamyi+lhiram 15+32 061 AT 0.71* A 0.7 NA 0.88ves A
Carboxio + captafol 09 +3.2 0.72 AT 0.72 AT 0.69 WA 0.8gv e A
Thiabendnzole

+ capaniol 244132 4.74 A 0.77 Al 0.72 NA O.4K""" A
Thiophanate-methyt

+ manch

+c;pufnl PO+ 20412 0.46 Al [ Al 0.69 NA .90 y
Triadimenol

« TIM-5107

“ fuberidarol

+ captafol 0.44 + 0.07

+006+32 0.56 A Qg5 A 0.66 NA O.g"=r A

Triforine + captafo! l.i4 + 3.2 0.5% A (.77%ne A 0.7 NA VR 1 A\

" Proportiom of dead planis (p} were transformed to In (! (! — vMorlniy (I = 3)) for 81D and C1D transformations, respectively (21},

* All coefiicienty of determination { ™) were significant at P = 0.01. Sigmificant dilferences between coefficients of deierminanion for SID and CHD tranvtormaniuns uie
mdicard by * (A= 0.05), ** (P=091), and *** (2= 0.00!).

* Residuals were ploticd agains expectad values (Distr. of resid ) and observed for discernible pattern (3). Models were considered not acceptable (NA )Y readihy Jisverable

. patiers was apparent. Acceplable models showed no discernible [A) or some scarcely discernible (A?) pattern.
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of the WRE complex in our trials. Seed
dressings with triadimenol ata phytotoxic
dusage decreased the rate of increase in
incidence of dead plants but was
ineffzchive ata lower dosage. Also, intwo
ol the three vears, some fungicide seed
dressings appeared to delay the early
development of the epidemic but had no
effect on final incidence of dead plarts
{Tables t and 2). This result might derive
from reduction in the efficacy of the
fungicwde, changes in plant susceptibility,
ar occurrence of new infections because
of growth ol reots into fungicide-free soil
{{h. A delay in epidemic development
would he of interest Uf proven to be
correlated with yield loss {14} however,
vigld comparisons were not made in this
study,

The efficacy of fungicide seed dressings
indelaving the early phase of anepidemic
was increased with less WRR-susceptible
cultivars (PV-24 compared with PV-25)
and less severe epidemic development
(1980 1trial compared with 1981 trial)
{l'ables t and 2). A lack of a significant
delavoccurred inthe 1982 trial. That trial
wascarned out with the more susceptible
PV-25 1n a plot heavily infested with a
highly virulent vascular walt isolate of F.
vxrsporunt [osp. ciceri (20) and resulied
inanaverage 849% final incidence of dead
plants.

Preemergence damping-off and WRR
complex were severe, and fungicide seed
dressings together with moderate host
resistance to WRR increased seedling
emergence. Other warkers have also
tound that fungieide seed dressings may
increase seedhing emergence (6,11.15,16.19)
g protect the piant up to 30 days after
arvncial ineculation (22). However, in
apreement with other workers (7,11, we

found that these fungicide treatments do
not provide control for the WRR
complex. Therefore, other measures must
be considered. including modification of
cuitural practices and development of
cultivars with a higher level of resistance,
to control the WRR complex of
chickpea.
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