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Abstract

urch Center. Shambu sub-site ro determine

The siudy was conducted ar Bako Agrivediural :
dcide application schemes for law blight

effectiveness and economically maost feasible fung
management in Irish potat. The experiment was --'" down in randomized complere block design
(RCBD) in 2° %3 fuctorial arrangemems with three righ tcarions. Fwo potato varieties currently under
production but differing in their reaction io late blig Wt Lalane  moderately resistant and Menagesha-
moderarely susceptible), rwo fungicides (Mateo wiielh is rsvstemic fungicide and Mancozeb which is
conlact fungicide) and three fungicide application selemes 7 14 and 2 |-days intervails were used for
the freamenis combination. Porato late blight progress was significantly affected by fungicide and its
application schemes. Application of ,Wahé and eh sal and thelr combination highly controlled
disease progress on Managesha variety 'i!um Jalame wnder the same condition. Maximum severily
index and Area under Disease Progr*s Curve v recorded from wnmreated plot (canirol).
Application of Matico and Mancozeb sole and the whination wirkin Tdavs, 1ddays and 2ildavs
miervals checked paotate late blight fPluuophl e wnfestans) under economic myury level,
Significantly highest yield (47308 kg/ha) was obiained from variery Managesha treated with Matico
applied at seven day intervals followed by_ variety Menagasha (46074 kg/ha) treated with Matico and
Mencozeb at seven dayx interval Whereas the lowest yield (12592 kg/ha) and (21234 kgiha) was
obtained frop: untreated Jalane variety and wntreated Managesha variety. respectively. Economic
anclyses indicated thar combination of Matca with Mancozeb application in 2 1days intervals for three
times was recommended for Managesha vearien i Moo alone under the same condition weas
recommended for Jalane varien as Potalo}lan bligl ' n gemnent opiions
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Introduction

Late blight caused by Plnvophrhora infestars (Mo de Bary ) is the most distructive disease of
potato (Solanian tuberasum L) worldwide Econa npacts of this discasc and the costs associated
with its management are ofien subsianti Uuhmon f ol 1997). Such information is necessary in
developing and implementing economical disease n gement strategies (James. 1980) However.
often reliable and guantitative estimates c‘ﬁ plant dise losses and cost incurred to manage the plant
disease are often scarcely available. ]

Unchecked. P. infestans can rapidly dcri'ihm plants in the field and can infect potato tubers when
spores are washed into the soil (Lambert and C . 1997). Potalo late blight control strategies
changed following the discovery of Mcfmw stalaxyl-resistant populations of P. infestans (Fry
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and Goodwin, 1997). The cost of protecting potato crops in developed world against late blight was
estimated to be $155 million annually (Sender, 2000). However, this information was not documented
in western Ethiopia where both host and pathogen are economically important.

Now days, laie blight of potata is most Jikely severe at western Ethiopian highlands due to several
tactors. The probable reasons are the raise of aggressive races of P, jnfestans duce to mating typce
spores {Miller eral., 1997), insensitivity of the pathogens to the known systemic fungicide Ridomil
( Metalaxyl), inappropriate dosage and application frequencies of fungicides, higher rainfall, and laic
planting of susceptible cultivars. Thus, economically sound application schemes and effective
lungicide group should be wentified for sustainable potato praduction in western Ethiopia under ramn
feed conditions. To this effect, this study was inttiated to determine effective and economically
feasible fungicide application schemes for Irish potato productions in the face of late blight under rain
feed condiuons,

Materials and Methods

Field experiment was conducted at Shambu during rainy season of 2013 and 2014, Two potato
varieties currently under production but differing in their reaction to late blight (Jalane- moderately
resistant and Menagesha-maoderately susceptible) were planted on plot size 3.5m > 3m. During the
onset of the target disease, late blight. euch of the test fungicides (sole systemic fungicide Matco and
mixture of systemic and contact lungicides. Matco and Mancozeb. respectively in 50:50 ratio) were
sprayed on the experimental plots in three intervals: every 7. 14 and 21days. Spray continued at
specified interval until the crop atained its physiological marurity,

The experiment was laid down in randomized complete block design (RCBD) with a factonal
srrangement in three replications. There were a toial of” 14 treatments comprising two potato varnelies,
two fungicides and four fungicide application schemes/intervals (including unsprayed checks) or
numerically 2' < 2' «3" + 2 unsprayed checks. Disease severity was assessed at an interval of 7-9 days
from nine randomly pre-tagged plants in the central rows of each plot. Diseasc scverity was then
converted to severity mdex and area under disease progress curve (AUDPC-% day) using the
ollowing formuda.
n-|
AUDPC =Z [(0.5) X1+ 1 + Xi)(tt + 1 -1u)] (Shaner and Finncy. [977)

Where, X is discase severity at i observation, n is the total number of days discase is assessed and tis
sime at the i™ observation (in days numbered sequentially beginning with the initial assessment).

Severity index = sSnr X 100 {Wheeler, 1969}
Npr x Msc

‘Where, Sar = the sum of numerical ratings, Npr = the number of plant rated, Msc = the maximum
scorc of the scale

All agronomic and epidemiological data were subjected to ANOVA after appropriate data
rransformation for fitness off ANOVA assumption using SAS 9.1.3 model. Mean of significantly
varied treatment were separated at P < 0.05 using Least Significance Difference. Effective fungicide
application scheme was determincd by analyzing disease severily index and AUDPC. Economic
decision was based on partial budger analysis based on cost of input (labor, fungicide) and price of
output (total revenue) which was calculated at farm gate price. Marginal rate of return (MRR) or
dominance anxalysis applied for decision of point of economically feasible fungicide application
schemes for potato proaduction.
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Results and Discussion
Potato late blight severity

The first symptom of potato late blight was o
late blight was assessed seven Limes al?veekly i
physiological maturity of the plant. Genera
compared to 2013 cropping season, Lat
by wvanety. fungicide and fungicide appli

nthe 79" date after sowing (DAS). Severity of
val starting from the onset of the disease to
o late blight severity was higher in 2014 as
age scverity index was significantly affected
quencics. Variety falane was highly infected by the
disease than Menagesha in both years. Duri th cropping seasons. the highest PSI values were
recorded on Jalane. Application of Mancoz: Mitico reduced PSI by more than 69 and 32% as
compared to the un-sprayed plots in 2013 and 2014 respectively. In both years. PSI was lower on
plots which were sprayed by the fungicides at weekly interval and higher on the un-spraved plots
(Table 1).

er sowing). the interaction between vanety by
could not result in significantly varying
al plots in both 2013 and 2014 cropping
1y interval significantly affected PSI in both
vanety that received fungicide every seven
days interval, and Menagesha variety sprayed
st (30.25%) PSI was recorded on Mcnagc:sha
sprayed at similar interval and Menagesha

On the final date of disease assessment (127 days
fungicide and fungicide by its appli n freg
pergentage seventy index (PSI) among the expel
seasons. However. variety » frequency of applicati
vears. Lower (22.84%,) PSI was rccorde
days, which was at par with Jaiane ed v
eve:y 14 and 2ldays interval in 2013, In 20§54, the
varicty spraycd every 7 days followed by ?nhne whig
sprayed every 14 days (Table 2).

Area under disease progress curve (AUDPC)

AUDPC values significantly varied bq;w‘«n varighics In 2014 and (ungicides and application
frcqucncncs in both years. AUDPC value was tu' er 1235064 %-day) in Jalane than Menageshn
variety. In addition, non-sprayed plot cantly higher AUDPC valuc than the sprayed
plots in both cmppmg. seasons. Howew ' ues on fungicides sprayed plots were at par
with each other in both years. Applicatios huervnl ven day significantly reduced AUDPC value
than other frequencies in both years (Table 1) ilar 1u PS1. AUDPC sigoificantly dififered in variety
by frequency interaction. During both ing seasons, the highest AUDPC values were recorded on
unsprayed plots of Jalene while the lowes Iy sprayed plots of the same vaniety ( Table

2).°

Marketable tuber vield

Analvsis of variance revealed that ma we yield significantly differed between varictics,
fungicides and application frequencies. Men varicty resulted in higher marketable tuber vield
than Jalane. There was significant difference in marketable tuber yield between tungicides sprayed
and unsprayed plots. However. there washssgmﬁ t difference in marketable yield harvested from
the two fungicide sprayed plots (Table 1),
Variety = fungicide and fungicide = . ) ic:uion'. reguency were not significantly différent in
matketable tuber yield in both years, ver. in on of variery with application {requcency
showed significant difference on market h tuber etd The haghc:l marketable tuber yield was
obseérved on plots sown 10 Menagesha @ spnwd; ery seven days followed by the same variety
sprayed every 14 days in both years. However, ma sbic tuber yicld was lower an non-sprayed plots
of Both varicties in both years. Applicati offtm 5 every seven days increased marketable wuber
vield by more than 66 and 57% on Jalage snd N weha varieties, respectively in 2013 over non-

o
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spraved check. For bath varieties, markeiable wber vield showed non-significance between seven and
14 days application intervals.

“Marketable tuber vield was increased by more than 635 and 53% for Jalane and Menagesha varieties
sprayed every 14 days than non-sprayed treatment, respectively. in 2013 and application of fungicide
every 14 days increased marketable tuher vield by more than 65 and 42% over untreated check of
lalane and Menagesha. respectively in 2014 (Table 2)

Cost-benefit analysis in apotato late blight management

Dominance analysis was carried out for the treatments before partial budget analyses were performed.
Marginal rates ol return (MRR ) were performed tor significant ireatments under dominant analysis for
comparison o) the treatment cost'benefit of the treatments (Table 4). For varicty Jalane, the highest
(2391%,) MRR was obtained from plots spraved with Matico every 21 days, which implicd that for
every one CTB invested on potate late blight management costs, there was about ETB 23.91
sdditional return incurred as compared to the control plot. However, the marginal rate of returmn was
lower on the control plots than any other treaiment combinations. The highest (2766 80%) marginal
sate of return was obtained from plots spraved with the nuxture of Mancozeb and Matico every 21
days on Managesha variety (Table 3)

Conclusion and Recommendation

The result of the siudy indicated the possibility of potato production by application of fungicides
during rainy season when late hlight discase is the major constraint of potato production. Application
of fungicide and its application scheme mercased marketable vield by reducing disease severity,

Tolerant potato varieties like Managesha with sole Matco and Mancozeb combination  at seven days
of application intervals has shown the best result in maximizing potato yields by reducing late blight
infection. However. panial budget analysis showed that producers could be more benehited by
producing tolerant variety {Menugesha) with three times application ol combination off Matco and
Mancozel at 21days interval. For the susceptible variety (Jalane) however, three times application of
Matco at 21days mterval has indicated another option to increase potato yield by reducing late bligit
severitv. Thus. three times application of the combination of Matco with Mancozeb at 2idays
intervals ¢an be recommended for Managesha vancty and Matco alone under the same condition
could also be recommended lor Jalane variety as potato late blight management oplions,




Table 1: Effect of variety, fungicide an‘i@ applicat)
AUDPC and Marketable yicld in 2013 and 20

gn frequency on late blight severity index.
4 main cropping season

Treatment 2013 2014
Seventy AUDP&L Severity AUDPC Marketable
index ! index yicld
Varity
Jalane 41.80a 1901 .82a 78252 2350642 29079b
Menagesh 33.3%9a 1610.82 8 5955 h 1721.75b _ 39605a
Fungicide i
Mancozeb 2833 b 130693 b 6749 b 1824.59h 36049.38 a
Matico
Matico 2888 b 111523 b 5995 b 1568070 3815638 a
Noao 91.56a 5027.78 & 10000a  4103.40a 1777778 b
'CV 20.68 19.84 28.37 32.68 23.54
Application Frequency
7 23.66 ¢ ¥69.34 ¢ 44856 ¢ 101703d 3059260 a
14 30.25b 132613 b 6872 b 1761.78 ¢ 38000.00 ab
21 31.89b 1437.76 b 77.78 b 2310.19b  3271605b
0 91.56 3 5027.79 8 100.00s 4103408  17777.78 ¢
cv 18.72 15.43 21.12 ~21.48 22.09

Means followed by the same or no letter within & column ure not

probability level. DMRT test.

significantly different (rom cach other at 0,05
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Fable 2: Two-way interaction ol variety. fungicide and its application frequency effects on linal
severity index. AUDPC and marketable yvield at Bako in 2013 and 2013 main cropping scason

2013 20014
Treaiments Severity Index AUDPC  Marketable Severnty AUDPC Marketable yield
. vield Index R R ——
e Enpleilea: e T e e
Variewy Fungicide
Jalane Mancozeb 3141 1417.70 3GTOT.R2 75.31 210652 3058430
Manco 33.88 1270.23 37530.86 7394 1957.20 33152.27
Non 96.71 524897 12839.50 100.00 3319.34 1234568
Menagesha Mancozeb 25.24 119616 4164609 39.67 1542.66 41514.440
Matico 2387 960 22 39012.35 4595 1178949 43160.50
~ Non B6G. 42 ARDG.SK 19252.26 104100 38BRT 45 23200.88
urlecs*l—‘n eguencv
Lariery Freqg (day) S T =S =
lalane 7 2449 d ¥68.51 ¢ 38518.52be 5905 ¢ 1284 36 32740.74
14 36,63 ¢ 15333.50 ¢ 37530.87bc 77.57Tbc  2121.30 35308.64
2} 36.83 ¢ 161008 ¢ 3330B6d4¢  8724ab 268992 2733556
None U6.71 a 524897 a 12839.50d  100.00a 431934 1234568
Menagesha 7 2284 d RTO.37 ¢ 4493828a 3025d 74969 48444 45
14 23.87d 1098.77d 4148149 ab 398S8c¢ 120226 6D 36
2% 2696 d 126543 d 3436790 ¢ 6831c¢ 193,45 ITRT6.55
2 _ Nome_  ¥6.42bh  4806.58b 19259.26d 100003 388745  23209.88
Fungicide® Frequency el e e —
| ungwtdc iy ~ Freg.{dayy -
Mancozeb-matico 7 2284 921255 4222222 4424 102325 3896290
14 3004 443,42 34567.90 73285 1927.57 36434 45
. | 3210 156483 40730.73 K498 252294 32730.74
- Matico 7 24 49 82613 41234.57 4506 101080 4222223
14 30.45 1208 85 3753087 G420 1539599 JUS55.56
21 31.69 1210.70 36049 38 058  2097.43  32691.36
Nlow- - - N 9157 S027.78  16049.38 10000 4103.40 _ 1T?TLIR
* ovVee 1390 10.60 13.50 .91 11.68 1427

Meuns followed by the sme ur 1o letter within a column are not signifcantty different from cach other a1 0.05
probability level, DMRT test.




Table: 3. Cost benefit analysis of Potato p
under rain fed condition at Shambu n 20
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flucnced by Late blight management options

L

IR Yield " return  Variable cost Net benefit  MRR
Fungicide Frequency  (kp/ha) i Birr/ha) Birr/ha) (%)

dalane : s IBE IEEE ‘B ]
Matco Tdays(8x) 36138 526000 85110.00 1019.58
Matco 14days(dx) 37629 2630.00 91442 .50 2279.94
Matco 2ldays(3x) 32246 1972.50 78642.50 2391.00
Matco+~Mancozeb  Tdays(8x) 35111 SO30.00 82747 50 1019.23
Maico+~Mancozeb  ladays(4x) 35209 251500 £5507.50 214821
Matco+Mancozeb 21days(3x) 30617 1886.25 73656.25 2289.00
Non sprayed 12592 0 31480.00
Menagesha £ L
Mateo Tdays(Bx} 47308 5260.00 113010.00 1139.26
Matco I4days(4x) 39456 2630.00 96010.00 1632.13
Matco 2idays(3x) 36493 1972.50 £9260.00 1833.97
Malco+Mancozeb  7days(Bx) 46074 S030.00 110155.00 1134.59
Matco~Mancozeb  Iddaysidx) 35802 2515.00 RA990.(10 1348.11
Matco+Mancozeb 2 ldays(3x) 42864 188625 105273.75 2766.80,
Non sprayed 21234 0 . 33085.00
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