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Abstract

Late blight caused by Phyrophthora infestans (Mont.) de Bary. is one of the most significant
constraints to potato production in Bale ighlands. Therefore. this study was conduicied (o
assess the integrated effects of fungicide (Mancozeb 8U wp) and varieties (Kellecho, Hunde
and Ararsea) on lare blight of potare.  The experiment was laid ot in Randomized Complere
Block Design in factorial arvangement with three replications at Sinana. Goha and Disho.
Al varier. fungicide and varietv by fungicide imieraction showed highly significamt (P=(.01)
differences for all the characiers. except jor wumber of tuber per hill. The highest toral wber
vield (26.8 t ha'') and the lowest disease severity (48.8%) were recorded from one of the
improved vawvieries. Ararvsa, which was spraved with the fungicide ar weekiy interval. The
highest divease severity and subsceguem lowest total tuber yield was recorded on local
cultivar Kellecho and four times application of Mancozeb ar weekly imierval was found o be
effective Jor control of the disease on local cultivar kellocho.  However., for Ararsa and
Hundie weekh: nvo times of ehemical application was effeciive for management of lare blight
on the highiands of Bale.
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Introduction

Polato has been highly recommended by the Food und Agriculure Organization (FAQ) as a food
security crop and it is the third most important food crop in the world alter rice and wheat in terms ol
human consumption (FAO. 2014). It is grown hy over 1.4 million houscholds in Ethiopia. It also
created a direct employment opportunity 1o at feast 1.4 million household growers excluding those
involved at wholesaler. retailer. transportation and processing areas. However, the national average
tber yicld (11.8 t.ha') is very low compared to the world's average of 19 tha' (CSA, 2014). This is
because of several factors among which shortage of good quality seeds of improved varieties. low
input use. unfavorable weather and soil physico-chemical properties and prevalence of various pests
(Bekele and Hailu, 2003: Gildemacher ef «of,, 2009 and Himpa er of . 2010).

Late hlight caused by Phviophthora infestans is one of the most important discases ol potato
worldwide. It is the main production constraint ol the crop in the highlands of Bale. Losses due to
this disease were estimated to be 63-70%% and complete crop lailures are frequently reported (Bekele
and Yaynu, 1996). To manage late blight, farmers have increasingly adopted fungicide application as
a main control strategy. The combined uses of ingicide and resistant varieties have evolved as one of
the most important options i the management of jate blight ol” potaio (Abreham er af.. 2009).
Integrating fungicide applications with varieties by choosing the best fungicide-cultivar combinations
improves the durability/sustainability of the relcased potato varieties in the potato production system.
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5. development, which involves evaluation.
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tung:oides with cultivars should be commonly practicet) fo susmmng the production of potatoes in
the region. Accordingly, this study was co ed midetcrmine the combined effects of varieties
(Hund; Ararsa and Kellecho) and fungivide (Mancozeh 80% wp) for management of late blng!,tt of
potata.

Materials and Methods
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Result_:! and Discussion
Analysis of variance

Analysfs of variance indicated significant (F
chemncal and variety » chemical interaction
(Table vl) This may allow us to select wmb atio
and less chemical application to produce palato.
(2012) phu indicated significance differe !
chemical application frequencics.

AP £ 0.001) differences among varieties.
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nation of different varicties for different

Mean performances of varieties

liogt, Goba and Dinsho with different levels of
st Jate blight severity (97%) was recorded from the
,lleé he lowest (48.8%) was on weekly fungicide
A1z on unsprayed plots of improved varieties.
77 T%. nspccmely Among fungicide
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‘a.r . Generally. application of mancozeb

vious reports by Bekele and Hailu (2003)
tb¢ management of late blight Similar
d moderately resistant cultivar, Gudanie,
y: iftho-.nh apparently for about three

Late blight was recorded in all locations, Sina#
severity during the growing season. The higl
unsprayed plot of susceptible variety. Kelleche
sprayed (ploxs of one of the improved varietia
Ararsa and Hunde. the record of disease saven:
spmycd lots. the highest late blight severity .&
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reduced the progress of the disease. This is
who suggested application of fungicides play 3
results reported by Shilcraw e7 al (20093
had a clear AUDPC response to additional
sprays.
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The highest tolal taber yield (26.8 « ha'') was harvested from an improved variety, Ararsa. on which
late blight was controtled by spraving Mancozeb 807, WP at 7days interval where as the lowest (4.3
th”') was from unsprayed plots of the local variety. Kelecho. Among fungicide sprayed plots. the
lowest total ber vield (14.3 1 ha™') was recorded rom variety Kelecho, which was spraved with the
fungicide every 21days.

Moreover, marketable and unmarketable tuber vield also varied between the interaction of variety and
chemical application (requencies. The highest unmarketable tuber yield (4.2 t ha') was harvested
from unspraved plots of the local vericty and the Jowest (0.7t ha'') was from Ararsa which was
sprayed with fungicide at weekly interval. This implies that unchecked. late blight can greatly reduce

icld level and guality resulting i more ol unmarketable tubers. But in the present study number of
aaber per hill was recorded o be staustically the same [or varieties as well as chemical application
schedules. Unlike unmarketable yield, the highest marketable tuber yield was recorded from the
released varety., Ararsa which was sprayed with fungicide every 7 days. while the lowest was
recorded from unsprayed plots of the local cultivar, Kellecho (14.3 t ha').

Both released varicties with ditferent chemical apphication trequencies reordered statistically the same
total wber vield across the location and vear. However. improved varieties namely Ararsa and Hunde
as well as local cultivar, Kellecho with different chemical application recorded significantly different
total be yield. This may be due to the ability of improved varieties viz. Ararsa and Hunde to resist
or tolerate late blight of potato, This is in agreement with Shiferaw er af (201 1) and Abreham (2009)
who indicated potato varieties greatly differ in their reaction to late bhight inlection. More over local
cultivar Kellecho with chemical application frequencies of weekly, 14 and 21 days resulted in the
highest unmarketable tuber vield (4.2 tha').

Conclusion and recommendation

The highest total wber yield (26.81 ha') and the lowest disease severity (48.8%) were recorded from
ihproved varieites on which late blight was controlled by spraying Mancozeh every 7 days. The
Jowest wotal tuber yield (14.31 ha') and the highes! discase severity were recorded from the local
cultivar, Kelecho. The released verities, Ararsa and Hunde. viclded statistically the same fevel of total
teber when sprayed with tungicides at intervals of 7. 14 and 21 days. However, for local cultivar
Kellecho. total wbers yield significantly varricd among weekly, 4 and 21 days of fungicide
application schemes. In this cultivar, four times weekly lungicide application gave 41% yield
advantage over unsprayed and | 1% over 14 and 21 days interval of fungicides application schemes,
This indicates that weekly application of mancozeb 80% WP on local cultivar Kellecho can save
about 41% of 1otal tuber vield on the mghlands o Bale while on Ararsa and Hundie weekly lungicide
application increased total tuber vicld by 3% than unspraved treatment. However, fungicide
appiication at intervals of weekly, [4 and 21 days did not result in significantly diltering levels of
vield for improved varneties. This may duee to resistance/tolerance of’ both varieties to late blight
infection. Similar results were reported by Bekele and Hailu (2003) who found out those dilTerent
vaneties with diflerent levels ol resistnace o late blight have dillerent reactions twowards lungicide
application frequencics.

In conelusion the present study revealed combination of resistant varieties with different fungicide
application schedules can be commonly practiced for sustainable production ol potato in Bale
highlands. Selection of tolerant vanctics can also reduce frequency of chemical application. Hence,
feur times application of mancozeb 80% at weekly intervals and two times on varieties Ararsa and
Hunde was recommended in hagh land of Bale. In addition, in te luture potato improvement in this
region should focus on the development of imprvied varicties with better relative resistnace to late
blight.
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Table | Analysis of variance on the e and fungicide combinations on late blight
' management and yicld on th ies
Source df ;- NTPI MTY I i
'iE;Tu cation 2 IS5 418" 477+
Wariety 2 { 09.71ns 96.4%* 237.4%%
! hemical 3 qu 96.4%+ 7.5
Variety * Chemical 6 »“ bdns 5.3% 23.8*
[Error 94 156 3.1 108.1

[ e

ms~Smusucnﬂy not significant *Signifi

cant a1 P<0.01. dfhdea.rtcol'ﬂaﬂom DS~
discase severity NTPH= number of iuber

e tuber yicld, TTY= total tuber vickd

B

Table 2. Effect of varieties and fung

uqns on late blight management on number
of tuber per hill, unmarketab

ield, marketable tuber yield and total tuber

' yield
TRT NTPH MTY(t/ha) TTY(tha) DS(%)
Ararsa-conlirol 16.36" 17.8ac 19.1° 75
Kelecho x 21 14.37" 15.3de 185° 85>
Hunde x 7 16.14° 24.43ab 26.43° s0'
Kclecho control 4.90" 1l.1le 143" o7*
Ararsa x 21 14.55* 25.3a 25:1" 80,5 l
Ararsa x 7 1459 * 26.1a 26.8" 48.8'
Kelecho x 14 1652 I15.6de 19.5" 82.7% |
Ararsn x 14 15.46" 25.7a 265" 70"
Kclecho x 7 1434° 1 7.6¢-¢ 20.6 * 49
Hunde x 14 17.57* 22 5a-d 25.1° 75 .
Hunde — control 18.99* 20.4b-d 234" LT ©
_Hunde - 2 16.35° 24.2ab 259 i
“Range 1437-189 11.1-26.1 143-26.8 48897 -
can 15.8 206 226 71.1
V% 345 26 13.0 5.1
_%vcl of significance s & = - L -

ns=Statistically not significant, cant. *~Signili

Nt at id **=significant a1 P<0.001.df= degree of freedam.
NTPH= number of wher per bill, MTY =magket

eid. TTY= 1wl tuber yicld, DS~disease seventy
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