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ABSTRACT: Progress of Phytophthora blight of taro (Colocasia esculenta var. antiquorum)
caused by Phytophthora colocasiae Racib. was found greatly influenced by environmental
factors prevalent under field condition. Per cent plant infection, disease intensity, coefficient of
disease index and related progress of disease were periodically recorded on a susceptible
variety Narendra Arvi-2. The maximum and minimum infection rate (‘r’) was observed in 33rd and
32nd standard week during 2006 and 2007. Disease intensity and per cent plant infection were
significantly but positively correlated with rainfall and relative humidity in both the year. Disease
intensity and per cent plant infection were negatively but none significantly correlated with
maximum temperature in 2007 but positively correlated in the year 2006. However, rest of the
weather factors were positively correlated to disease intensity and per cent plant infection in both 
the years. Relative humidity, cumulative rainfall and sunshine hour were found most congenial
environmental factors for leaf blight development of taro. 

Keywords: Taro, Phy toph thora blight, en vi ron ment, re gres sion, cor re la tion. 

Leaf blight of taro is caused by a destructive
fungus Phytophthora colocasiae Racib. which is
host specific and widely distributed disease on a
large number of crops. Taro (Colocasia esculenta
var. antiquorum) is known as “Arvi” / “Ghuiya” in
Hindi. The disease causes damage to all parts and
high cormel yield losses upto 70% (Jackson and
Gollifer, 2). P. colocasiae appears under warm and
humid conditions, on foliage severe blight in
congenial environmental conditions resulting
significantly loss in yield. In India, crop growth and 
appearance of disease coincide with the onset of
monsoon making the conditions most favourable
for explosive development of disease
(Vanderplank, 8). The disease assumes severe from
in areas having high relative humidity with frequent 
rainfall. The relationship between disease
progression and weather factors is of paramount
importance for effective disease development. The
present study was conducted to determine leaf
blight intensity was subjected to correlation and
regression analysis with weather factors for the
specific periods of the same year, to determine their 

relationship.

MA TE RI ALS AND METH OS 

The pres ent in ves ti ga tions were con ducted in
the Main Ex per i ment Sta tion, Veg e ta ble Sci ence,
N.D.U.A.T., Kumarganj, Faizabad. Cormels of
sus cep ti ble va ri ety Narendra Arvi-2 were sown in
plot size 3.6 m x 3.0 m (spac ing 60 x 30 cm) in three 
rep li ca tions on 15 March, 2006 and 2007 us ing
rec om mended dose of fer til iz ers for the study of
role of weather fac tors on dis ease de vel op ment.
De vel op ment of dis ease in terms of per cent plant
in fec tion, dis ease in ten sity was re corded at 7 days
in ter val pe ri od i cally, af ter the first ap pear ance of
the dis ease in both the year. Dis ease in ten sity was
re corded on the ba sis of 10 plants ran domly
se lected from each plot at ran dom from each
rep li ca tion of us ing 0-5 scale (Prasad, 5).
Si mul ta neously, me te o ro log i cal data on
tem per a ture (°C) (min i mum and max i mum),
rel a tive hu mid ity (%), cu mu la tive rain fall (mm)
and sun shine (hour) were also re corded for the
in ter ven ing pe riod be tween two con sec u tive
dis ease in ten sity. Data re cord ing and bivariate
cor re la tion anal y sis was con ducted to de ter mine the 
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ef fect of in di vid ual as well as com bined weather
fac tors on dis ease de vel op ment. Weather
pa ram e ters were re corded from Me te o ro log i cal
Ob ser va tory lo cated at Uni ver sity cam pus. Leaf
blight in ten sity was sub jected to cor re la tion and
mul ti ple re gres sion anal y sis with weather fac tors
for the spe cific pe ri ods of the same year, to
de ter mine their re la tion ship. The pre dic tion

equa tion used was Y = a+b1x1 + b2x2 + .......... bnxn.

where,

     Y = Per cent dis ease in ten sity

b1 to bn = Par tial re gres sion co ef fi cient (slop)

      a = In ter cept  

The dis ease prog ress was also mea sured by
cal cu lat ing ap par ent in fec tion rate

(‘r’) as per method given by Vanderplank (8)
us ing lo gis tic equa tion.
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where,

r = ap par ent in fec tion rate per unit per day 

t t2 1- = time interval between two

           observations.

X 1 and X 2 = pro por tion of dis ease plant parts

at t t1 2and  time in ter vals                                        

1 1- X  and 1 2- X  = pro por tion of healthy

plant parts at t t1 2and  time in ter vals

log e  = natural log

The relative progress of disease (RPD) as

calculated under following formula

Relative progress of disease = Disease
intensity in present week- Disease intensity of

previous week 

Co ef fi cient of dis ease in dex cal cu lated un der

fol low ing for mula

       CODEX = 
PPI PDI´

100
 

where,

CO DEX = Co ef fi cient of dis ease in dex

     PPI = Per cent plant in fec tion

     PDI = Per cent dis ease in ten sity

Dis ease in ten sity and per cent plant in fec tion
were pro cessed, cor re lated and in ter preted with
dif fer ent ep i de mi o log i cal fac tors to find out the
pos i tive cor re la tion for pre dic tion of dis ease
de vel op ment. 

RE SULTS AND DIS CUS SION

The re sults de picted in Ta ble 1 and on weather 
pa ram e ters (Fig. 1 and 2) re vealed that for the first
time the dis ease ap peared on 16th July, i.e., 28th

stan dard week of 2006 and the per cent plant
in fec tion, dis ease in ten sity and co ef fi cient of
dis ease in dex in creased grad u ally till ma tu rity and
reached its max i mum 98.07, 66.06 and 64.78 per
cent at 34th stan dard week (Au gust 27-Sep tem ber
2), how ever, the rel a tive prog ress of dis ease and
in fec tion rate (‘r’) were max i mum in 34th stan dard
week (Au gust 27-Sep tem ber 2) and 33rd stan dard
week (Au gust 20-26) which was 13.85 per cent and
0.617 unit per day, re spec tively with min i mum
tem per a ture (26.20 °C), max i mum tem per a ture
(33.00 °C) sun shine hours (4.40) and min i mum
tem per a ture (26.50 °C), max i mum tem per a ture
(34.00 °C) with rel a tive hu mid ity 78.10 (%),
rain fall (34.50 mm) and sun shine hours (8.50) for
in fec tion rate per unit per day and fol lowed by
in fec tion rate (‘r’) was ob served in 30th stan dard
week (July 30-Au gust 5) with 0.519 per unit per
day at min i mum tem per a ture (26.20 °C), max i mum
tem per a ture (32.30 °C), av er age rel a tive hu mid ity
(80.10%), cu mu la tive rain fall (36.40 mm) and
sun shine hours (7.80) re spec tively. The min i mum
in fec tion rate (‘r’) was ob served in 32nd stan dard
week (Au gust 13-19) with (0.162) per unit per day
at min i mum tem per a ture (26.00 °C), max i mum
tem per a ture (32.40 °C) rel a tive hu mid ity (77.80
%), cu mu la tive rain fall (6.20 mm) and sun shine
hours (7.50), re spec tively. There are three weather
fac tors i.e., av er age rel a tive hu mid ity, cu mu la tive
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rain fall and sun shine hours very con ge nial for leaf

blight de vel op ment. 

Dur ing 2007, the first ap pear ance of leaf
blight was no ticed on 20th July i.e. 28th stan dard
week (July 16-22) and the per cent plant in fec tion,
dis ease in ten sity and co ef fi cient of dis ease in dex
in creased grad u ally till ma tu rity of crop and
reached upto 96.15, 73.27 and 70.45 per cent at 34th

stan dard week (Au gust 27-Sep tem ber 2). How ever,
the rel a tive prog ress of dis ease and in fec tion rate
(‘r’) were max i mum in 34th stan dard week (Au gust
27-Sep tem ber 2) and 30th stan dard week (July
30-Au gust 5) was 15.00 per cent and 0.601 unit per
day, re spec tively at min i mum tem per a ture (26.40
°C), max i mum tem per a ture (31.90 °C), rel a tive
hu mid ity (79.90%), cu mu la tive rain fall (15.60 mm) 
and sun shine hours (3.80) and min i mum
tem per a ture (24.50 °C), max i mum tem per a ture
(30.20 °C), av er age rel a tive hu mid ity (84.90%),
cu mu la tive rain fall (22.20 mm) and sun shine hours
(4.47), re spec tively which fol lowed by in fec tion
rate (‘r’) was ob served in 34th stan dard week
(Au gust 27-Sep tem ber 2) with (0.528) per unit per
day at min i mum tem per a ture (26.40 °C), min i mum
tem per a ture (31.90 °C), av er age rel a tive hu mid ity
(79.90%), cu mu la tive rain fall (15.60mm), sun shine 
hours (3.80), re spec tively. The min i mum in fec tion
rate (‘r’) was ob served in 31st stan dard week
(Au gust 6-12) with 0.133 per unit per day at
min i mum tem per a ture (26.00 °C), max i mum
tem per a ture (32.40 °C), av er age rel a tive hu mid ity
(81.70%), cu mu la tive rain fall (49.20 mm) and
sun shine hours (2.50), re spec tively. These are the
sim i lar weather fac tors dur ing the year 2006 very

con ge nial for leaf blight de vel op ment.   

These results also corroborate the findings of
earlier workers (Pathak and Mishra, 3; Shakywar et
al., 7 and Yadav et al., 9). Garde and Joshi (1) have
reported various weather factors that influenced

leaf blight incidence of colocasia.  

Sim ple cor re la tion 

Sim ple cor re la tion be tween per cent plant
in fec tion, dis ease in ten sity were also found

sig nif i cantly and pos i tively cor re lated with to tal
rain fall for the 2006 (r=0.834, 0.776) and 2007
(r=0.632, 0.653) year re spec tively (Ta ble 2).
Sim i lar trend was seen for the sun shine hours in the
first (r=0.798, 0.772) and sec ond (r=0.698, 0.665)
year also. Dis ease in ten sity were sig nif i cantly and
pos i tively cor re lated with av er age rel a tive hu mid ity 
for the first (r=0.635) year. Per cent plant in fec tion
and dis ease in ten sity were neg a tively but
non-sig nif i cantly cor re lated with max i mum
tem per a ture in the sec ond year. How ever, rests of
the weather fac tors were pos i tively but
non-sig nif i cantly cor re lated to per cent plan
in fec tion and dis ease in ten sity in the 2006 and 2007 
year. Thus, it is clearly in di cates that to tal rain fall
and sun shine hours fa voured dis ease de vel op ment

dur ing both years.

Mul ti ple cor re la tion and re gres sion equa tion

 The mul ti ple cor re la tion co ef fi cient be tween
leaf blight in ten sity and group of in de pend ent
vari ables dur ing crop sea son 2006 and 2007 were
found 0.930 and 0.957, which in di cates that 93.00
and 95.70 per cent leaf blight in ten sity was caused
by av er age rel a tive hu mid ity, rain fall and sun shine
hours. In the year 2006, re gres sion equa tion y =
(-0.3090.03) + 101.54 x1 (-11.17) X2 + 10.36 X3 +
(-0.351) x4 + 94.8 X5 showed min i mum
tem per a ture in flu enced dis ease in ten sity fol lowed
by av er age rel a tive hu mid ity, sun shine hours,
max i mum tem per a ture and to tal rain fall,

re spec tively (Ta ble 3). 

Sig nif i cant and pos i tive cor re la tion be tween

per cent plant in fec tion and dis ease in ten sity with

rain fall and rel a tive hu mid ity was also re corded by

Pouono et al. (4) and Radford (1967). Yadav et al.

(9) have also found sig nif i cant and pos i tive

cor re la tion be tween leaf blight in ten sity with

min i mum tem per a ture, max i mum tem per a ture,

rel a tive hu mid ity, rain fall, sun shine hours and

num ber of rainy days. Thus, the find ings in the

pres ent in ves ti ga tion are well sup ported by the

re sults of pre vi ous work ers.



Effect of environmental factors on Phytophthora blight development of colocasia 365

 

0

20

40

60

80

100

120

140

160

180

200

28 29 30 31 32 33 34

Standard weeks

0

10

20

30

40

50

60

70

80

90

100

Sunshine Min.Temp. Max. Temp. R.H. Rainfall  

Fig. 1
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Fig. 2

Ta ble 1: Ef fect of me te o ro log i cal fac tors on leaf blight of taro va ri ety Narendra Arvi-2.

Standard
week

PPI PDI RPD CODEX Infection rate
per unit per

days
2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

28 5.76

(13.88)

3.80

(11.24)

3.87

(11.34)

4.13

(11.72)

0.00 0.00 0.22 0.16 0.00 0.00

29 15.38

(23.08)

13.46

(21.51)

9.25

(17.70)

12.52

(20.71)

5.38 8.39 1.42 1.69 0.349 0.439

30 46.15

(42.77)

48.07

(43.88)

21.12

(27.35)

26.21

(30.78)

11.87 13.69 9.74 12.60 0.519 0.601

31 59.61

(50.52)

57.69

(49.40)

34.71

(36.08)

36.76

(37.31)

13.59 10.55 20.69 21.21 0.187 0.133

32 71.15

(57.49)

73.07

(58.72)

43.24

(41.10)

43.51

(41.25)

8.53 6.75 30.76 31.80 0.162 0.221

33 94.23

(76.07)

80.76

(63.96)

52.21

(46.25)

58.27

(49.74)

8.97 14.76 49.19 47.06 0.617 0.150

34 98.07

(81.98)

96.15

(78.65)

66.06

(54.35)

73.27

(58.84)

13.85 15.00 64.78 70.45 0.376 0.528

C.D. (P=0.05) 11.75 11.21 7.76 8.39

Figures in parentheses are arcsine transformed value

         PPI = Per cent plant in fec tion           PDI = Per cent dis ease in ten sity
        RPD = Re lated prog ress dis ease        CODEX = Coefficient of disease index
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Ta ble 2: Sim ple cor re la tion be tween per cent plant in fec tion, per cent dis ease in ten sity and me te o ro log i cal fac tors
dur ing 2006 and 2007.

2006 2007

PPI PDI PPI PDI

Temperature °C Minimum 0.248 0.198 0.237 0.226

Maximum 0.535 0.584 -0.319 -0.322

Average relative humidity (%) 0.003 0.635* 0.465 0.565

Total rainfall (mm) 0.834** 0.776** 0.632* 0.653*

Sunshine (hours) 0.798** 0.772** 0.698* 0.665*

* Significant at 5%      ** Significant at 1%

Ta ble 3: Re gres sion of leaf blight in ten sity and me te o ro log i cal fac tors on taro va ri ety. 

Year Regression equation R2

2006 Y = (-3090.03) + 101.54 X1 + (-11.17) X2 + 10.36 X3 + (-0.351) X4 + 9.48 X5 0.930 

2007 Y = (-201.37) + 43.25 X1 + (-29.07) X2 + 0.922 X3 + (=0.23) X4 + 1.00 X5 0.957


