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ABSTRACT

Trial was carried out in March 2015 at dedo district, South West Ethiopia to test host resistance and reduced
fungicide application for management of late blight. In this experiment four improved and one local potato varieties
were used. RCBD with seven replications were established. A recommended rate of Ridomil-gold WP 65% fungicide
was applied while susceptible local variety developed the first blight symptom. GLM procedures were followed to
analyze yield, yield components, disease incidence and severity. LSD (P<0.05) values were used to separate
treatments mean. Number of tubers per plant, weight of tubers per plant, total weight of tubers per plot and weight
of marketable tubers per plot were show significant difference (P<0.01) among treatments. The highest number of
tuber per plant was scored by variety Jalene (13.6). Bubu and local varieties scored the least (10.07 and 10.47)
respectively. Variety belete gave the highest weight of tubers per plant (1.37 kg) where as local variety gave the
least (0.7 kg). Local variety scored lower total weight of tubers per plant and marketable tubers per plot (31.53 and
26.03 kg). Variety belete scores the highest total weight of tubers per plant and marketable tubers per plot (61.77
and 58.22 kg). Local potato variety also gave the highest unmarketable tubers weight per plot. The result indicated
that there were a significant difference (P<0.05) among treatments on late blight incidence and severity. Local
variety showed highest late blight incidence and severity as compare to variety belete. The experiment result
suggested that application of Ridomil-gold WP 65% once on variety belete results in significant reduction on late
blight progress, with a corresponding increased tubers yield.
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INTRODUCTION

Potato Solanum tuberosum L.) is the most important crop in developing cowgrand its production is expanding
more rapidly than other crops [1], [2]. It is bedoman important source of rural employment, incand food for
ever growing populations. The crop is the fourttfjonarop of the world next to rice, wheat and md&je

Potato was introduced to Ethiopia in the 19th cgntwy a German Botanist Schimper [1], [4]. It isogn by
approximately 1 million farmers [5]. The crop isnsidered as a high-potential food security cropabee of its
ability to provide a high yields per unit input tvie shorter crop cycle (< 120 days) than majoratezeps like
maize [6].

Ethiopia is among the top potato producers countifrica, about 70% of its arable land in the higtitude (1500
mas) being suitable for potato production [7], BYen though the country has huge potentials ftatpgroduction
only smaller portion of the arable land is covelbgdhe crop. Only 80,000 hectares is under potalivation. The

main reason associated to this under utilizatiothefcrop is the narrow genetic base and mosteptople use
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cereals as staple food. In addition to this, latkigh yielding and disease resistant varietieseat and diseases
problem are also the main challenges.

Potato late blight caused Bytophthora infestans is the major production constraints in EthiopiaeThsease is a
serious production constraint in major potato grayareas of African especially in Kenya and Etraopi9]
Reported that the disease causes 100% vyield losmiorproved local cultivar and 67.1% on a suscéptfariety.
Management of potato crop against this pathogénpsrtant to maximize the yield. The disease octiursughout
the major potato and tomato production areas aisdviery challenging to produce both crops durimg main rainy
season without chemical protection measures [10], [Although fungicides have been used to manatgehlight,
both the efficacy and availability of commonly udadgicide have been threatened [12]. In addit@mthts resource
poor growers could not afford an ever increasinggfcide. Combining host resistance with reducedyitide
application will be an option to manage the dised$erefore, the aim of the research was to sha@neffects of
integrating host resistance and reduced fungigigdication for management of potato late blightdise.

MATERIALSAND METHODS

Treatments and experimental design

The study was carried out in Dedo district, Jimnoa& Oromia Regional State located at about 350duthswvest
of Addis Ababa. The area receives an annual averaigéall of 1000 mm during the main rainy seasohise
temperature of the zone varies between 8 to 28t avi annual average of 20°C. It has a sub-humédmwo hot
climate.

Four relatively late blight resistance improvedlripotato varieties were collected from Holletaagtural center
(Jalene, Gudene and Belete) and Haromya Unive(8itijbu). A susceptible local control potato varietsas
purchased from the local farmer and planted in Ma2015. Randomized complete block design with seven
replications were set up. Each plot consists & fiows (4m x 3 m dimensions) with spacing of 75kym5 cm
between rows and within plants respectively. A ltath 35 (5x7) experimental plots were establishédl.
management practices were done per crop requirelResbmmended rate (2.5kg/ha) of fungicide, Rideagold

WP 65% was once applied while local potato vargtpw the first blight symptom (38 days post plagtinAt
physiological maturity stage 15 potato plants det were randomly selected from the middle thregsrand yield
and yield components data were taken.

Disease devel opment

Incidence and severity; the experiment site is known by frequency latghtloutbreak as a result natural inoculation
was considered as a source. Each plant within libts pvas carefully visually inspected per week lfate blight
incidence and severity.

The percent of incidence was calculated as;
Number of diseased plants x 100
Disease incidence Total number of plants assessed

Disease severity was assessed based on intervaek 46a4) as described by [13]. Where 0= no inéect4=
complete infection of the plant leaf.

Data analysis

Data on yield, yield components and disease pasmesuch as incidence and severity were analyZémivfog
GLM procedures using Statistical Analysis of Syst¢BAS) version 9.lsoftware. Fisher's protected teas
Significant Difference (LSD) values were used tpasate differences among treatments means (P<@®08#).late
blight incidence and severity data was log tramsfid and then analyzed following GLM procedures.

RESULTS

Yield and yield components

Results of analysis of variance of the yield aneld/icomponents for four improved and one local footarieties
were presented in table 1. Number of tubers ftpweight of tubers per plant (kg), total weigfittubers per
plot (kg) and weight of marketable tubers per tkof) were show significant difference (P<0.01) agpareatments.
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The observed significant differences among treatmagronomic traits reveal the presence of geneti@bility of
the tested potato varieties. The highest numbéulodrs per plant was given by variety Jalene (1fwed by
Belete and Gudene variety (11.58 and 11.74) reisiebet Both Bubu and local varieties gave the leasinber of
tubers per plant (10.07 and 10.47) respectivelpl@). Variety belete gave the highest weightudsiers per plant
(1.37 kg) where as local variety gave the lowesighteof tubers per plant (0.7 kg). Local varietyiftrol) also
scored the least on both total weight of tuberspbent as well as marketable tubers per plot (3553 26.03 kg)
respectively. On the other hand variety beleteestdne highest results on both total weights oétsiper plant as
well as marketable tubers per plot (61.77 and 58f)2respectively (Table 2). Local potato varietyoagave the
highest unmarketable tubers weight per plot (datashown).

Lateblight incidence

Late blight disease was noticed in the croppingsaeavhile the experiment was conducted. Susceptidal
variety developed the first late blight symptom&8/s post planting. A recommended rate (2.5 kgdfi&idomil-
gold WP 65% fungicide was applied during this time.

Analysis of disease incidence indicated that thvezee significant differences (P<0.05) among treatimétable 1).
The maximum late blight incidence was recordedhengdusceptible local potato variety followed byietr Jalene
(table 2). Report also indicated that variety Jalkrss its resistance to late blight. Variety elmtd gudene scored
the least late blight disease incidence. Almostlisease incidence was scored on variety bubu €T23bl

Lateblight severity

The disease reached its peak level 58 days pasimaabout 3 weeks after first symptom appearpfoeatments
show a significant difference (P<0.001) to lateghti severity (Table 1). The maximum late blight exty was
recorded on susceptible local potato variety atidvied by variety jalene. Local variety developedamplete leaf
infection and correspondingly decreased both wed§ltibers per plant and marketable tubers per(tdbte 2).The
remaining three potato varieties such as beleta, lbnd gudene scored the lowest late blight sev@réble 2). The
disease severity score ranges from 0.04 to 1.5Bdlate and local potato variety respectively (€.

Table 1. Significancesof mean square valuesfor six agronomic traits of four improved and onelocal Irish potato variety

N= 3t
\S/Z?i;cti%r?f Df Number of Weight of Total weight of mark(\e,\tlgil:ﬁgttsuggrs Jplot Incid_ence of late Sevgrity of late
tubers /plant | tubers/plant (kg) tubers/ plot (ka) blight (%) blight (%)
Replication 6 16.78** 0.42** 861.62** 920.89** 1.22 0.28*
Treatments 4 39.51** 1.19* 2415.53** 2851.53* D1 0.37**
Error 24 2.17 0.07 144.25 181.98 0.001 0.002
CV (%) 12.81 25.29 25.46 30.05 18.45 36.90
ns, not significant at P< 0.05, * significant at P<0.05, ** significant at P<0.001
Table 2. Mean value of yield, yield components, late blight incidence and severity of five potato varieties
treatments Number of Weight of tubers/| Total weight of weights of marketable Incidgnce of late Sevgrity of late
tubers/plant plant (kg) tubers/ plot tubers/plot (kg) blight (%) blight (%)
Local 10.46¢ 0.70c 31.53c 26.03c 5.78a 1.58a
Jalene 13.60a 1.04b 46.97b 46.77b 2.40b 0.75b
Guden 11.74t 1.04L 46.88t 46.54t 0.22¢ 0.082«
Bubu 10.07¢ 1.08t 48.66t 46.83t 0.00¢ 0.00¢
Belete 11.58b 1.37a 61.77a 58.22a 0.12c 0.04c
CV (%) 12.81 25.29 25.46 30.057 18.45 36.90
LSD 0.90 0.1627 7.3708 8.2789 0.8052 0.2266

*Means with the same lettersin each column are not significantly different at P< 0.05 LSD.

DISCUSSION

Occurrence of late blight in sub-sharan Africa basn closely related to the introduction of susbéptarieties. In
Ethiopia, potato late blight has been a serioublpro since the introduction of the crop. BetweeB87L8nd 2006,
18 potato varieties were released in Ethiopia [M]these cultivars came from potato germplasmoidticed by the
CIP as resistance varieties B infestans. Resistance to late blight in these cultivars hasn overcome and
significant yield losses experienced [14]. In thigeriment significant variations were observed magnsusceptible
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and resistance varieties in terms of total and statke tubers yield (Table 2). According to [15]6] potato yield
loss attributed primarily to late blight is depenti@n variety susceptibility or tolerance/ resistrand disease
management practices. In our experimental trialhighest marketable tubers yield was gain wherstaste host
(belete variety) combined with Ridomil- gold WP && fungicide application (Table 2). The present gtuebult
was in line with [17], which suggested that integna of host resistance and fungicide applicatieduced the late
blight severity by more than 50 % and results mld/iigains of more than 30%. The local control potariety is
highly susceptible to late blight and early infeati(first blight symptom appeared at 38 days péettmg) which
results in reduced total yield and lower marketatibers weight (Table 2). Report indicated that plate
suppression of yield in susceptible variety is gulesf the disease occurs early in the seasor], [18]

CONCLUSION

The present study suggested that integration dfteese host (belete potato variety) with RidondlegWP 65%
fungicide results in reduced late blight diseasegmss, with a correspondingly increased total aradketable
tubers weight. Integrated effects of host resisaaed reduced fungicide application were not ordyeghigher
yield and reduced disease progress on potato batlawer cost of production for resources poor fmsnand
environment pollution risk. In addition to this sificantly reduced the possibility of developmeritathemical
resistance pathogen strain. Many report indicdtatlfrequent applications of fungicides result¢hie development
of a new virulent strains of the pathogen.
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