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Late blight (Phytophthora infestans (Mont) de Bary) is the devastating disease of potato and
tomato, causing substantial economic losses. New strains of this causal organism along with
metalaxyl resistance are also being developed rapidly throughout the world, which has made the
disease management more complex. With the objectives of studying genetic diversity of P.
infestans and sustainable management of late blight of potato, 89 isolates of P. infestans were
collected from terai, mid hills and high hills with major focus on central region. All isolates were
grouped into Al and A2 mating types using the 'EUCABLIGHT' protocol and these isolates were
further grouped into metalaxyl resistant, intermediate and sensitive classes through a metalaxyl
resistance test using the CIP lab protocol. To measure the resistance capacity of potato genotypes:
field, whole plant, detached leaf and tuber slice assays were done and correlations among the
assays studied. The efficacy of eight chemical fungicides and one biological product, "Jeebatu”
(claimed as a mixture of microorganisms) was evaluated against late blight fungus under
laboratory and field conditions. The single best fungicide was Sectin, which was initially identified
in a field experiment and then further evaluated with four levels of spray frequencies, i.e. 0, 2, 4
and 6 times at no spray, 18 days, 9 days and 6 days intervals, respectively, on the four genotypes:
Kufri Jyoti, Janakdev, CIP-389746.2 and L235.4, which had different levels of resistance. To
identify stable genotypes for disease resistance and high tuber yield over the multiple-
environments, twentyfive genotypes were tested in three locations: Khumaltar (mid hill),Rampur
(Terai) and Nigale (high hill) for two consecutive years. Some of the late blight resistant, high
yielding and stable genotypes were further verified with the active participation of farmers in their
fields of the mid hills and terai regions. Finally the benefit:cost ratio and economic analyses of
disease management techniques were carried out.Of the 89 isolates in the country, 39% were found
to be Al and 61% A2 mating types. The proportion of Al and A2 mating types varied greatly
among the three major environments: the mid hills, terai and high hills. The proportion percentage
of Al mating type was 92:8, 28:72 and 12:88 in terai, mid hills and high hills, respectively. Isolates
collected from terai districts: Bara, Parsa and Rautahat were all of A1 mating type and the isolates
from Rasuwa of high hill were all A2 type. Both mating types were found in the isolates collected
from the remaining eleven districts (Dolakha, Sindhupalchok, Kathmandu, Lalitpur,
Kabhrepalanchok, Kaski, Nuwakot, Chitwan, Makwanpur, Sarlahi and Sunsari) surveyed.Of the
89 isolates, 31.5% were found resistant, 38.2% intermediate and 30.3% sensitive to metalaxyl. The
metalaxyl resistant population in the mid hills and terai was same (38%), whereas in the high hills,
it was smaller (12%).Microsatellite analyses of 19 isolates, representing high hills (5), mid hills
(5) and terai (9), were compared with the fingerprints of the European genotypes 13_A2. These 19
Nepalese isolates were found lineage of 13 A2, which has been considered as the most aggressive
strain in some of the European countries.The field assay and tuber slice assay were positively
correlated, but the relationship was poor (r=46). The results revealed that all the genotypes
showing foliar blight resistance under field conditions may not necessarily be resistant for tuber
blight.



The genotypes Janakdev, BSUPO3, PRP-225861.2, CIP-393280.57, LBr-40, CIP-393077.54 and
CIP-385499.11 were found to have stable resistance in multiple-environments. Genotype PRP-
25861.10 and L235.4 were unstable in these environments, but were most favored to Khumaltar
and Nigale conditions, while genotype PRP-25861.11 performed better under Rampur conditions.
Acrobat and Sectin were found to be the most effective at 50 and 250 ppm, respectively, to inhibit
the colony growth of P. infestans on pea agar medium. In a field experiment, where Acrobat and
Sectin were sprayed in alternation with mancozeb, the benefit:cost ratio was highest (4.6) with
four alternate sprays of Sectin and Uthane M45 at an interval of 9 days.In a second two factor field
experiment, where four levels of spray frequencies and four levels of resistant genotypes were
used, one of the moderately resistant genotypes, CIP-389746.2 produced the highest tuber yield
(27.05 t ha™') with four sprays of Sectin at 9 days intervals, whereas Kufti Jyoti yielded 23.84 t
ha™t with six sprays.Late blight resistant genotypes LBr-40, PRP-266264.15, CIP-384321.15,
PRP-276264.01, PRP-25861.1, CIP-393385.39, PRP-266264.01 and PRP-85861.12 produced
tuber yield ranging from 22.5 t ha™ to 37.17 t ha™! which all were significantly higher than the
local checks Janakdev (16 t ha™'), Tharu local (13.3 t ha™"), Kufri Jyoti (10 t ha™), Desiree (7.9 t
ha™), Kufri Sindhuri (4.5 t ha™'), MS-42.3 (4.2 t ha™') and Cardinal (2.8 t ha™'), under farmer-
managed field conditions, without fungicide applications throughout the crop season.Experiential
results clearly showed that, on cultivation of late blight resistant varieties disease management cost
would be zero and if moderately resistant varieties are used, considerably high yield could be
obtained with 4 sprays of Sectin at 9 days intervals. High benefit:cost ratio (4.6) was obtained on
4 alternate sprays of Sectin and Uthen M45 fungicide for September planted Kufri Jyoti variety
under Khumaltar conditions.
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