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Abstract

Ber. the king of arid fruits is an ancient fruit crop grown in arid and semi arid regions of India. The powdery
mildew caused by Oidinnt erysiphoides f. sp. ziziphi Yen and Wang. is an important limiting factor in the successful
cultivation ol her. To know the eflect of different abiotic environmemal tactors on the development of disease, a field
experiment was conducted trom 1998 (0 2015 on her cultivar Gola. Based on the epidemiological studies on ber powdery
mildew, it is concluded that the disease initiation took place during 35th or 361h standard meteorological weeks and was
siguiticantly and negatively correlited with minimum temperauire (< 23.60 °C) and raiufall (< 24.76 mm) and positively
correlated with relative humidity (> 76.32%) and sunshine hours (> 5.39).
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Introduction
Ziziphus
as Chinese date , a poor man’s fruit crop belonging to the

maunrttiana  Lamk., also known

tamily Rhamnacese grown in semi-arid and arid regions
of India. It is quitc nutritious and rich in vitamin C, used
in Ayurveda for treating bleeding disorders. excessive
thirst, fever. burning sensation etc. Its seeds possess anti
cancer properties. In India. it is a minor [ruit but ol late
the ber became an important cash crop in some arcas and
its acreage and procduction are increased. The crop is also
aftected by ditferent biotic and abiotic stresses including
pathogens causing many scrious discases. Amang the
discases,  powdery  mildew, caused by  Qidinm
enysiphoides var. zZiziphi Yen and Wang. is a prime
limiting factor in the successful cultivation of ber, causing
grcat losscs in quantity and quality of fruits. H is a rcgular
teature on the crop trom season to season and the loss in
fruit vield roughly accounts for 50- GO per cent. Lven
though many fungicides and resistant sources are
available. meteorological factors play a major role in the
development, spread and severity of powdery mildew
disease (Chavan er «/f., 1995; Balamuralikrishnan and
Jeyarajan, (997; Jahagindar ef of., 2001 and Venkatesh
and Jamadar, 2001) on ber. However, there are very few
studies to confirm the relationship of weather in the
devclopment and scverity ot powdery mildew. Therctore,
the present stinly was conducted during 1998-2015 on the
above aspects with an aim to develop the forecasting
modecls 10 reduce the cost of fungicide application in the
etfective management of this disease.

Matcrials and Mcetheds

The experiment was initiated at Horticultural
Rescarch Station, Anantapuramu on five year old ber tices
(variety Gola). The experiment was laid out in
Randomized Block Design  with  three replications
consisting of two trees per replication and observations
were recorded on occurrence and severity of discase at
wcecekly interval from initial appcarance. The data of
mctcorological paramcters  viz.. temperaturc. rainfall,
relative humidity and sunshine hours were collected tfrom
Agromceicorological Observatory, Agricultural Rescarch
Station, Ananthapuramu. The intensity of  powdery
mildew of ber was recorded by having five ratings

Grade % infcction
0 No infection
1 1-10% fruivicaf arca covered
2 11-25% fruit/lcat arca covered
3 26-50% fruit/lcat arca covered
4 §1-75% fruit/leat arca covered
5 76-100% fruit/leaf area covered
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Nearly twenty fruits per plant were randomly
selected and fitted into different categories of ratings and
the discase inensity was calculated using the tormula
defined by Mc Kinney (1923).

In this way. 19 years of data were recorded and
the rclationship of the discasc incidence and spread was
worked out with mcicorological clements. The cocfticicnt
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of corrclation of discasc build up with all the
metearological elements was calculited by considering
the discase as dependent variable and the meteorolopical

¢lements  as  independent  variables. Thus, the
meteorological elements having high and signiticant
correlation with the disease were identified. ‘The

procedure of the multiple regression analysis was then
followed for evaluating the various combinations of
independent variables for forecasting of this disease.

Results and discussion

The experitnental results based on ninteen years
pooled data revealed that disease initiated during 35th or
361h standard metcorological wecks with favourable T
(min) < 23.60°C, Rainfall <24.76 mm, Relative humidity
>76.32% and Sunshine hours > 5.39 and increased trom
Scptember to December cach ycar with its pecak in the
month of October. This clearly indicated that weather
paramctcrs played a crucial role in development of the
powdery mildew.

The data were pooled for all the nineteen years
and was subjccted for rcgression analysis, to select the
best  weather  clements  tor forecasting  the  discase
incidence in ber. The covltticients of correlation obtained
between various metcorological paramcters and powdery
mildew  discase build up  showed considerably  high
relationship. The data in Table 1 showwed that the weather
paramcters cxhibited significant negative corrclation with
minimum temperaure (- 0.57). rainfall (-0.71) while.

positive with relative humidity (0.66) and sunshine hours
(0.53). Similar results of suituble weather factors for
development of powdery mildew was repotted by Pareek
and Nath (1996) and Thiud er «f. (2004) when the
maximum temperature is between 24-35°C. minimum
temperature between 4-22°C. moming RH 64-91% and
cvening RH 24-57%. The disecase occurs with incneased
virulence during high raintall years (Sharma. 2003).
Similar temperature range of 20-25°C and relative
humidity of B0-100 per cent were found to be most
favourable for maximum conidial germination of powdery
mildew in various crops as repotted by many workers
(Shahri et al. 2006, Jocob et al, 2008, Sankar and
Srecramula. 2008a and and Rakhonde ¢t «id. 201 1).

Pandcey et af. (2004) also investigated the ctfect
of weather variahles on outbreak and spread of powdery
mildew in ber and tound high humidity (85-90 per cent).
moderate  temperature (maximum  temperature 33-34°C
and minimum temperature, 23-25°C). low sunshine hours
(4-7 hfday) and low wind speed (3-5 knvh) were
favourable for discasc initiation,

The experimental findingy are also in accordance
with the results of Jat and Goyal (2009) who recorded
disease initiation during 29-46 standard meteorological
weeks with peak PDI at an average maximum and
minimum temperature of 24.7 and 4.9°C. average morning
and cvening relative humidity of 82.6 and 35.7 per cent
respectively.

Fig |: Ber fruits infected with powdery mildew discase

Bascd on the regression cocfficients obtained for
PDI of 19 ycars pooled data, lincar equations were
dcrived 1o predict the discasc depending upon wcather
conditions prevailing during crop season.

Regiession coefticients tor PDI were obtained
for independent variables viz., maximum (cmpetature
(°C). minimum temperature (°C). relative humidity (%),

rainfall (mm) and sunshine hours
variahle tor discasc incidence.

"The multiple lincar regression cquation was fitted to the
data and the equation arrived for the weather parameters
was:

Y = -440.61 + (9.83) X, + (0.31) X; + (1.56) X;+ (0.42)
Xa+ (-1.65) Xs + (6.40) X,

as the dependent



R* = 72%

Where. X, = maximum temperature (('C). X2 = minimum
temperature °C). X, relative humidity - 1(%). X4 =
relative humidity -F(%). X< = rainfall (mm) and X, =
sunshine hours

It was obscerved thit when there was increase in
one unit of maximum twmperature, relative humidity and
sunshinc hours, the per cent discase index was increcased
by 999. 177 and 6.15 units respectively. whereas
increase in one unit of minimum temperature the per cent
disease index decreased by 1.5 units. The weather factors
influcnced the discase incidencce to the cxient of 72.0 per
cent.

‘Table 1. Corrclation cocliticicnt ol PDI (Pcr cent Discasce Index) with weather paramcters lrom (19 Ycars paoled)

S. No. | Weather Parameters | Per cent Disease Index (PDI)
1. Maximum Temuperature -0.43

2. Minimum Temperature -0.57*

3. RHI +0.66%¢

4. RH2 -0.32

5k Rainfall -0.7 | w4

6. Sunshinc hours +0.53*

*indicates signilicant at 5%
** indicates signiticant at 1%
** * inclicates significant at 0.05%

Fig 2: Graph depicting the influence of signiticant weather parameters on PD1 ol ber powdery mildew in different

standard meteorological weeks
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