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Ahstract 
Ber. the king of arid fruits is an ancient fruit crop grown in arid and semi arid regions of India. 'Ille powde.ry 

mildew caused by Oidium nysiplu>ide.\ · f :tp. ziziphi Yen and \Vang. is an impottanl limiting factol' in the successful 
cullivation of ber. To know the effect of diHerent abiotic environmental lilcto� on the development of disease. a field 
experiment was conducted from 1998 to 2015 on her cul ti var Gt)la. Based Oil che epidemiofogical studies on be.r powdery 
mildew, il is c.oncluded that the disease initiation took plac.e during 35th or 36th standard meteorological weeks and was 
sigu.if

i

,cantly ant.I 11ega1ively correhned with ntin.i.mum h::mperau1re (< 23.60 °C) and raiuJ.-�U (< 24.76 mm) and positively 
correlated with rela1ive humidity(> 76.32%) and sunshine h<.nirs (> 5.39). 
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Introduction 
7.,hiphus nwuritimw Lamk., also known 

as Chinese date , a poor man·s fn1it crop belonging to the 
family Rhamn?ceay gro\Vn in semi-arid and :}rid regions 
of lndin. II .is quiLe nutritious and rich in viUlrnin C, used 
in Ayurveda for IJ'eating bleeding disorders. excessive 
thirst, fevel', burniog :-.ensation etc. Its seed:-. pos:-.es:-. anti 
cancer properties. In India, it is a minor fruit but or late 
th� bc.r became an impor1anL cash crop in some. areas and 
its acreage and production are increased. The crop is also 
affect.ed by diff�rent biotic :;ind abiotic su-ess.:s including 
p&lhogcns causing many serious diseases. Among lhc 
diseases, powclt;.ry mildew. caused by Oidi.um 
erysiphoi<les var. zh.iphi Yen and Wang. is a prime 
limiting factor in the successful cultivation of ber. causing 
great losses in quantity and quality of fruits. Jl is a regular 
feature on th�. crop from �ason to sc:ason and the loss in 
fruit yield roughly accounts for 50• 60 per cent. 'Even 
though many fu11gicides and resistant sources are 
available, me.teorological factors play a major role in the 
developmeot, spread aod :-.everity of powdety mildew 
disease (Chavan et al .. 1995; Balamuralikrishnan and 
foyarajan, 1997; Jahagirdar et al .• 2001 rmd Vc-nka1.c.sh 
and Jamadar, 2001) on ber. However, !here ;1re very few 
studies to confirm the rclatjonship of weather in the. 
development and severity of powdery mildew, Therefore. 
th� presem sn1cly was cond\1cted during 1998-20 I 5 on th..: 
above aspects with an aim to develop the forecasting 
models to reduce the cost of fungicide application in the 
effective management of this disease. 

Materials nnd k\fethods

The experiment was initiated at Jolorticultutal 
Rc.sc.arch SLation. A.nanLapurarnu on five. year old bc.r w:c.c.s 
(variety Gola). The experiment was laid out in 
Randomized Block Design with three replicatjons 
consisting of two trees per replication and observations 
were r..:corclc.cl on occ,1rrcnc..: and scv..:rity of dis..:as� at 
weekly interval from initial appearance. The data of 
meteorological parameters viz.. tempcrarure. rainfall. 
relative humidity and sunshine hours were collected from 
Agrometeorological Observatory, Agricultural Research 
Station, Aoa.11tha.puramu. The inte1lSity of powde.ry 
mHdew of ber was recorded by having five rati11gs 

Grade % infection 
0 No infection 
1 1�10% fruit/leaf area covered 
2 l J-25% fruit/leaf area C(lvcrc.d
3 26-50% fruil/leaf atea covered
4 SL-75% fmit/lt:.af an;a coven;d 
5 76-100% fruit/leaf area covered

Nearly twenty fru .its per pla,u were random.ly 
selected and fiued into different c.aLegories or ratir\gS and 
the disease. intensity wf1S c-alculated using 1he fonnula 
defined by Mc Kinney (1923). 

In this way. 19 years of data were r1-!corded and 
the relationship of the disease incidence and spread was 
worked out with meteorological clements. The coefficient 
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of correlation of disease build up wit.h :ill the 
rm:1eoi:olog_ical elcmeo1s was cah::ul:ned by considering 
the disease as dc.p�ndcnt variable and the. inerco1·otogicaJ 
clements as independent variables. Thus. the 
meteorological elements having high and significant 
correlation with the disease were idemified. The 
procedure of the multiple rcgn:.ssion 1malysis was then 
followed for evaluating lhe various combinations of 
in.dependem variables for forecasting of this disease. 

Results and dis<.'ussion 
The expcrittk!-nlal results bnsi::cJ (m ninlcc:n year.s 

pooled data revealed that disease initirned during 35th or 
36th Sl3ndard meteorological weeks wi1h fovo\lr.:ib1c T 
(min) < 23.6()°C, Rainfoll <24.76 mm, Rdmivt! humidi1y 
> 76.32% and Sunshine hout's > 5.39 and incl'eased from
Scpternber to December each year with it.,; peak in the
month of Octt)ber. This clearly indic:.ued that wealher
parameters played a crucial role in development of the
powdery mildew.

The data were poole.d for all the nineteen years 
and was subjected for regression analysis. to selcct the 
bcSI weather clements for forcc.as1ing the di,sca,;e 
incidt!ncc in ber. The co�fficiems of correlation obtained 
l:'letween various meteorological parameters and powdery 
mildew disease build up Sh0\Vcd considerably h.igh 
rdationship. 11le darn in Tabk J showed that che weath�r 
p:\rami;;ters exhibited significant negative correlation with 
minimum lernpenuure (- 0.57). rninfal1 (-0.71) while. 

positive with relative humidity (0.66) and sunshine hours 
(0 .5'..'). Simjlar results of suirnble wcnthcr fat.h)rS for 
devdopint.m of powdt-J'Y mildew was repo1·,cd by Pare.ek 
•nd Nath (I 996) •nd ThillCI et «I. (2004) when the 
maximum temperature is between 24-35°C. minimum 
lemperalure between 4 .. 22

°
c. morning RH 64•91% and 

ev..::ning .RH 24-57%. Thi; dis..::asc occurs with incn..:as1;:d 
virulence during high rninl'all years (Sharma. 2003). 
Similar temperature range of 20,.25°c and relati \'e 
humjdity of 80-1.00 pcr cenl were found to bc moSL 
favoutablc for maximum cooidial germination of powdel'y 
mild.,;w in various crops as reported by many workers 
(Shah.ri et al .  2006, Joc:ob "' al.  2008, Sankar and 
Srecramula. 2008a and aod Rakhonde er al. 201 IJ. 

Pandey er al. (2004) also investigated the effect 
of Wt!Ulher varillhli:s on outbreak tmd Spread of p<,w<lc.ry 
mildew in her and found high humidity (85.90 per cent). 
moderate temperature (maximum temperature 33-:,4'1

C 
un<l minimum tl!1np..:rature, 23-25°C), low sunshine. hours 
(4•7 h/day) and low wind speed (3•5 km/h) were 
favourable for disease initiation. 

The experimental findings aJ'e also in accordance 
with the rest1 Its of Jat and GoyaJ (2009) who recorded 
<lh•e:1sc ini1ia1ion during :19-46 SU\nd:wd rncteQrOlogk:tl 
weeks wilh peak PDI al an avera_ge maximum and 
minimum temperature of 24.7 and 4 .9()C. average morning
;\nd evening relative humidity of 82.6 an<l 35.7 per cent 
respectively. 

Fig I: Ber fruits infec.ted wi1h powder)1 mjldcw discl-lse 

Based on the regression coefficients obtained for 
POI of 19 years pooled data, linear equations were 
derived to prcdicl 1he disease depending upon weather 
t.(mdj1i()ni:,: prevailing during cr()p $Cll$()n. 

Reg1-essil)J\ eoefficie,us for PDI were obtaio�d 
for independent variables viz., maximum temperature 
(°C). o:Unjmum tcmpe.Jttturc (°C). re.lative hum.idi1y (%). 

rainfall (mm) and sunshini.: hours as the depi.:ndcnt 
variahle for disease incidenc.c. 
The n11.1l1iple linear regression equa1ion was filled to the 
dtt1a ::.ml lhe cqua1i()n arrived for the: we:nhcr pi:tr.:imelcr� 
was: 
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v = -440.61 + (9.83> x, + (0.31) x, + (1.56) x,+ (0.42)
X,+ (-1.65) X, + (6.40) X,, 



R
1 

= 72%

Where. X, = maximum temperatu1'e (<tC). Xi = minimum
len:iperALurc (0C). X., = relative huinidily - 1(%). X4 =
relacive humidiry -11(%). X.s = rainfall (mm) and X0 = 
sunshine hour.:. 

lt wa$ observed Lh::tt when there was incrc.asc in 
one unic of maximum cempel'arurc., relarive humidity and 
sunshine hours. the per cent disease index was increased 
by 9.99. 1.77 and 6.15 units respectively. whereas 
increase in one unit of minirm,nn tcmpc-ratun; the per cent 
disease index decreased by 1.5 units. The weather factots 
inllucnccd the disease inciclcncc to the extent of 72.0 per 
cent. 

Table J. Correlation coefficient of POl (Per cent Disease Index) with weather oaramctcrs from (I() Years nri.c,Jcd) 
S. No. \Vemher Pararnete1·s Per ce.111 Disease Index (POD 
I. Maximum Temoenlture -(J..!3 
2. Minimum Temoerature -0.57•
3. RHI +0.66**

4.  RH2 -0 .32
s. RainfalJ -0.7 L **"'

6. Sunshine hours +0.5�·

*indicates significant at 5%
** in<.lict1tc-S significant <H I%

,u .. indicates sienificant at 0.05% 

Fig 2: Graph dcpic1ing the in.f1ucncc of sign.iticanl weather pari:11:octcr$ (m POI of bcr powdery mildew .in d.iffcrcnt 
sraodard meteorological weeks 
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