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AB STRACT: Pow dery mil dew caused by Sphaerotheca fuliginea on lo cal cultivars of bot tle
gourd was found greatly in flu enced by the nat u ral epiphytotic con di tion both from the farm ers’
fields and ex per i men tal plot at Re search and Dem on stra tion Farm Ruzaphema, Nagaland
(In dia). The max i mum in ten sity ranges from 51.45 – 86.90 per cent in lo cal cultivar at 95DAP
dur ing the peak month of June 2005 with av er age tem per a ture (29.25 ºC), dew point (27.4 ºC),
rel a tive hu mid ity (84.7 %) and rain fall (3.78 mm), re spec tively. Dis ease in ten sity and per cent
plant in fec tion were non sig nif i cantly cor re lated with the rel a tive hu mid ity, rain fall, tem per a ture
and hu mid ity at (P =0.05).How ever, per cent of in fec tion and dis ease in ten sity was found
sig nif i cant and pos i tively cor re lated with dew point in both the fields.  Due to ge net i cally adopted
fac tors with the host cultivars sig nif i cant dif fer ence on the yield re cords from both the fields
ranged be tween 20.18 - 24.55 t/ha un der Nagaland con di tion and can be used for fu ture
breed ing programme for de vel op ing re sis tant va ri ety. 
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Pow dery mil dew is a se ri ous dis ease caused
by a fun gus Sphaerotheca fuliginea. Which oc curs
more com monly in al most all the cu cur bits grow ing 
ar eas of the world (Ballantyne, 1).Bot tle gourd
(Lagenaria siceraria (Molina) standl.), com monly
known as “Lao”, is an im por tant veg e ta ble grown
al most in all parts of Nagaland. Fruits are
tra di tion ally used in gen eral tonic, di uretic,
aph ro di siac an ti dote to cer tain poi sons and
bron chial dis or ders-es pe cially syrup pre pared from
the ten der fruits (Sivarajan and Balchandran, 12;
Nadkarni, 8; Duke, 2). This dis ease ex pressed its
symp toms ini tially a pow dery gray or white coat ing 
ap peared su per fi cially on the plant parts and spread
rap idly over a wide area caus ing pre ma ture kill ing
of the fo liage and sub se quently re sults in poor
qual ity of fruits and un fit for pro cess ing. Un der
fa vour able en vi ron men tal con di tions the pow dery
mil dew dis ease cause sig nif i cant de struc tion and
ul ti mately yield losses ex ceed ing 30 per cent in the
crop (Tisserat, 11). They are gen er ally fa voured by
rel a tively dry at mo spheric con di tions, mod er ate
tem per a ture, re duced light and lux u ri ous plant
growth (Yarwood, 13). The com bi na tion of cli ma tic 
fac tors  i.e. air  tem per a ture, hu mid ity, sun light,
wind  and rain fall  play a vi tal role for 
dis sem i na tion and ger mi na tion of conidia, mycelia

growth and sporulation. In view of the wide
prev a lence and con tin u ous oc cur rence of this
dis ease, a study was taken up to ex am ine the
nat u rally oc cur ring vir u lent strains of pow dery
mil dew with the in flu ence of weather pa ram e ter
and its ef fect on yield un der Nagaland con di tion. 

MA TE RI ALS AND METH ODS

Screen ing for dis ease re sis tance of seven lo cal 
bot tle gourd cultivars (Ta ble 1) was done both in
the farm ers’ field and ex per i men tal plot dur ing the
year 2005 un der nat u ral epiphytic con di tion of
Nagaland. A sur vey was con ducted in farm ers’ field 
by ran dom sam pling, mostly in the main pro duc tion 
ar eas of four dis tricts viz. Mon, Mokokchung,
Kohima and Dimapur in the state of Nagaland
(In dia) and the ex per i men tal plot at Re search and
Dem on stra tion Farm Ruzaphema, Nagaland
sit u ated at 25º44’N and 93º48’E with an av er age
al ti tude of 309 m above the mean sea level. Seeds
were planted in pit at 2 m apart at a dis tance of 2.5
m in the first week of March dur ing 2005 with plot
size of 6m x 3m (18 sqm.) fol low ing ran dom ized
com plete block de sign (RCBD) rep li cated thrice
un der rainfed con di tion of Nagaland.
Rec om mended pack age of prac tices of bot tle gourd 
was adopted for main tain ing growth and vig our of
the plant. In flu ence of weather pa ram e ters (rel a tive
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hu mid ity, tem per a ture, dew point and rain fall) of the
de vel op ment and spread of pow dery mil dew dis ease
was re corded at 45, 70, 95 and 120 days af ter
plant ing. Ob ser va tions were made on the ba sis of 10
ran domly se lected leaves per plant from each cultivar 
us ing 0 -5 vi sual dis ease rat ing scale ac cord ing to
Lebeda  (6), where 0 = No symp tom –Im mune (I); 1 = 
1-20% in fec tion – Re sis tant (R); 2 = 21-40 % area
in fected – mod er ately re sis tant (MR); 3 = 41-60%
area in fected – mod er ately sus cep ti ble (MS); 4 =
61-80% area in fected – sus cep ti ble (S); 5 = > 80 %
area in fected – Highly sus cep ti ble (HS). Mar ket able
fresh fruit yield was cal cu lated on plot ba sis and
con verted into tone per hect are.

All the data were sta tis ti cally an a lyzed by
stan dard anal y sis of vari ance tech nique for
ran dom ized com plete block de sign (RCBD) as
sug gested by Gomez and Gomez (3). Wher ever
treat ment dif fer ences were found sig nif i cant based
on re sults of F-test, crit i cal dif fer ences were
cal cu lated at 5% level of prob a bil ity.

RE SULTS AND DIS CUS SION

Dis ease de vel op ment on host cultivars 

In ci dence of pow dery mil dew un der nat u ral
epiphytotic con di tion (Ta ble 1) and weather
pa ram e ters (Fig.1) re vealed that the ini tial symp tom
ap peared at 45 days af ter plant ing dur ing the month
of April and grad u ally raises along with the growth
stage of the crop till the peak of pe riod 95 DAP (in
the month of June) with max i mum dis ease in ten sity 
re corded in all the cultivars viz. Mesü (i) with 86.90
per cent  fol lowed by Mepfü (k) 82.26 per cent,
Maikok (m) 81.48 per cent, Aüm (k) 61.39 per cent,
Aüm (m) 60.78 per cent, Lao (d) 60.21 per cent and
Mepfu (r) 51.45 per cent  with  the cor re spond ing
fig ures of an av er age mean tem per a ture of 29.25 ºC,
av er age dew point (27.4 ºC ) rel a tive hu mid ity (84.7
%)  and rain fall (3.78 mm), re spec tively. There af ter,
the dis ease in ten sity de clined slowly to wards the
ma tu rity of the crop 120 DAP (in the month of July)
with min i mum dis ease in ten sity re corded in cultivar
Mepfü (r)  51.44 per cent fol lowed by   Lao (d) 58.04
per cent , Aüm (k) 58.46 per cent , Aüm (m) 59.23 per 
cent, Maikok (m) 81.83 per cent , Mepfü (k) 81.86
per cent  with the cor re spond ing fig ures of av er age
tem per a ture (28.7 ºC), av er age dew point (27.1 ºC )
rel a tive hu mid ity 86.4 (%)  and rain fall (5.46 mm),

re spec tively Thus, it is clear from the pres ent
in ves ti ga tion that the patho gen was greatly
in flu enced by the fa vour able en vi ron men tal
con di tion in all the stage of the dif fer ent host
cultivars.

 The re sults ob tained with re spect to
pow dery mil dew in ci dence and in ten sity is in
agree ment with the find ings of Schnathorst (10)
and  Molot and Lecoq (7). Jahn et al. (5) had also
re ported that dif fer ent races have the po ten tial to
at tack sev eral pow dery mil dew tol er ant or
re sis tant cu cur bit crops if spe cific en vi ron men tal
con di tions are fa vour able for fun gal in fec tion and
spread.

Dis ease re ac tion on bot tle gourd cultivars 

Col lected bot tle gourd cultivars and their
dis ease re ac tions (Ta ble 2) re vealed that among
seven lo cal cultivars screened,  none of the host
cultivars were im mune or com pletely re sis tant to
pow dery mil dew dis ease. How ever, cultivar
Mepfü (r) with 45.23-46.87 per cent in fec tion was 
found mod er ately sus cep ti ble to the dis ease
sig ni fy ing high yield ing ge no type. Sus cep ti ble
re ac tion to dis ease in ci dence rang ing from
58.22-59.33 per cent in fec tion was Lao (I);
fol lowed by Aüm (m) with 59.73-60.39 per cent
in fec tion, Aüm (k) with 59.07-60.18 per cent
in fec tion, Mepfü (k) with 71.24-72.07 per cent
in fec tion and Maikok (t) with 71.06-71.61 per
cent in fec tion. High est in fes ta tion was re corded
in cultivar Mesü with 74.03-74.63 per cent. This
might be due to ge net i cally adopted fac tors with
the host cultivars.

COR RE LA TION STUD IES

The pe rusal of cor re la tion stud ies (Ta ble 3)
re vealed that weather pa ram e ter has sig nif i cant
ef fect on dis ease de vel op ment. It is ev i dent that
the weather pa ram e ter at dew point (r = 0.956)
ex hib ited sig nif i cant and high pos i tive cor re la tion 
with the dis ease se ver ity. Per cent plant in fec tion
and dis ease in ten sity were neg a tive but none
sig nif i cantly cor re lated with rel a tive hu mid ity (r = 
-0.374) whereas tem per a ture (r = 0.875), and
rain fall (r = 0.517) with dis ease in ten sity was
found to be non sig nif i cant.  Jarvis  et al. (4) has
re ported that due to in ten sive dews on leaf
sur face, the se ver ity of the dis ease was en hanced.
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Ta ble 1: Re ac tion of dif fer ent host cultivars of bot tle gourd to pow dery mil dew dis ease.

Cultivars Disease intensity (%) Disease reactions
Mepfü (k)  –V1 71.24 – 72.07 Susceptible
Maikok (m) –V2 71.06 – 71.61 Susceptible
Mepfü (r) –V3 45.23 – 46.87 Moderately susceptible
Lao (d) –V4 58.22 – 59.33 Susceptible
Mesü (i) –V5 74.03 – 74.63 Susceptible
Aüm (k) –V6 59.07 – 60.18 Susceptible
Aüm (m) –V7 59.73 – 60.39 Susceptible

Ta ble 2: Eval u a tion of dis ease in ci dence on host cultivars of bot tle gourd at farmer’s field and ex per i men tal plot.

Cultivars Natural disease incidence on the growth stage of the cultivars

45 DAP* Mean 70 DAP* Mean 95 DAP* Mean 120 DAP*

Farm
ers

field

Expt. 
Plot

Farm
ers

field

Expt. 
Plot

Farm
ers

field

Expt. 
Plot

Farm
ers

field

Expt. 
Plot

Mean

Mepfu (k) 61.02 61.17 61.10 61.34 62.00 61.67 81.21 83.31 82.26 81.39 81.83 81.86

Maikok (m) 60.22 61.14 60.68 62.02 62.05 62.04 81.07 81.89 81.48 80.92 81.34 81.83

Mepfü (r) 34.95 35.39 35.17 45.76 46.56 46.16 51.02 51.88 51.45 49.19 53.68 51.44

Lao (d) 57.50 58.10 57.80 58.64 59.45 59.05 59.24 61.18 60.21 57.50 58.58 58.04

Mesu (i) 62.31 63.15 62.73 64.91 65.54 65.23 86.69 87.11 86.90 82.21 82.72 82.47

Aüm (k) 58.28 58.97 58.63 59.72 60.28 60.00 59.99 62.80 61.39 58.28 58.64 58.46

Aüm (m) 58.88 59.25 59.06 60.14 62.25 61.20 60.54 61.01 60.78 59.37 59.08 59.23

CD(P=0.05) 6.29 4.08 6.24 6.31 7.96 6.32 6.13 5.29

DAP = Days after planting, Expt. = Experimental plot, *Average of three replication.

Ta ble 3: Cor re la tion co ef fi cient of weather pa ram e ters with dis ease in ten sity dur ing 2005.

Weather
parameters

N Mean Std. Dev Sum Minimum Maximum Correlation

Coefficient
Relative humidity 5 90.14 4.38 450.70 84.70 94.80 -0.374
Average dew point 5 24.50 3.23 122.50 19.40 27.40 0.956*
Total rain fall 5 3.19 1.44 15.96 1.99 5.46 0.517 NS
Temperature 5 25.53 3.56 127.65 20.65 29.50 0.875 NS
Disease 5 50.25 28.64 251.27 0.00 69.21

NS-Non significant, *Significant at P = 0.05

Fig. 1 : Effect of environmental factors on powdery mildew development of bottle guard.



The pres ent re sults also cor rob o rate the find ings of
Lebeda (6). Thus, it clearly in di cates that to tal dew
point fa voured the dis ease de vel op ment in both the
field.

YIELD PO TEN TIAL

Pow dery mil dew dis ease had a pro found
in flu ence with re duced yield of mar ket able fruit
(Fig ure 2). It is ev i dent that the lo cal cultivars
ex hib ited sig nif i cant dif fer ence on the yield of
mar ket able fruit. This might be due to ge net i cally
adopted fac tors with the host cultivars. High est
yield re corded both from the farm ers field and
ex per i men tal plot was cultivar Mepfü with 24.55
t/ha  with mod er ately sus cep ti ble re ac tion fol lowed
by Lao 23.15 t/ha, Aüm(m) 22.54 t/ha, Aüm 22.40
t/ha, Maikok (t) 21.76 t/ha, and Mepfü 21.34 t/ha.
Low est yield was re corded in cultivar Mesü with
20.18 t/ha. These re sults of pres ent study have
con firmed the re ports of Protologue (9) as in both
field had a sim i lar yield which can be used in fu ture
breed ing programme. 
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Fig. 2: Influence of powdery mildew on marketable fruit yield of bottle gourd. 




