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Coriander (Coriandrum sativum L.) is an important spice crop affected by several diseases. Wilt is one of
the major disease, caused by Fusarium solani. In South Gujarat region its occurrence on coriander is
reported for the first time. Epidemiological studies conducted during the 2024-25 and 2025-26 in rabi season.
The pooled data revealed that maximum temperature had correlation (r = 0.722), soil moisture at 5and 10 cm
depth (r =0.810) and (r = 0.659) exhibit highly positive correlations at 1% level of significant, indicating that
higher temperature, soil moisture at 5 and 10 cm depth are strongly linked to increased disease incidence.
Conversely, soil temperature at 5 and 10 cm depth (r = 0.182) and (r = 0.142) positive correlations. The
correlation per cent disease incidence of wilt had higher positive correlation (r = 0.896) with Nitrogen at 5%
level of significant. The coefficient of determination (R?) indicated that weather parameters contributed

ABSTRACT

86.40 and 56.00 per cent towards disease development during 2024-25 and 2025-26 cropping seasons.
Key words : Coriandrum sativum L., Fusarium solani, Epidemiology, Correlation.

Introduction

India is known as the “Land of Spices” as foreign
invaders invaded India for spices in ancient times. Vasco
De Gama discovered hazardous sea route to India is only
for spices trade (Sastry and Sharma, 2001). India is largest
producer, consumer and exporter of spices in the world.
According to the Spice Board of India, the country
produces more than 12 million metric tonnes of spices
annually (Anonymous, 2026a). In India total area of
cultivation 627008 hectares with total production 869443
metric tonnes in 2024-25 (Anonymous, 2026b). The top
five state of India in area and production of spice as
Madhya Pradesh lead in production followed by Gujarat,
Andhra Pradesh, Rajasthan and Telangana. India’s spices
export growth has significantly increased, reaching 4.45
billion US$ in 2013-14 (Anonymous, 2025). The major
seed spices of India are coriander, cumin, fenugreek,
ajwain, dill and fennel as they are cultivated in large area.
Among them coriander is second most important seed
spice with respect to exports and getting foreign exchange
earnings after cumin (Peter et al., 2006).

Coriander (Coriandrum sativum L.) is an important
spice cum vegetable crop, popularly known as “dhania”
belonging to the family Apiaceae synonym to
Umbelliferae with chromosome number (2n = 22). This
crop is native to Southern Europe and the Eastern
Mediterranean (Bhandari and Gupta, 1993). It is an annual
herbaceous vegetable and spice grown in both tropical
and sub-tropical regions. Coriander is affected by number
of diseases such as fungal, bacterial, nematode or viral.
The major fungal diseases viz., stem gall (Protomyces
macrosporus), powdery mildew (Erysiphe polygoni),
wilt (Fusarium solani, F. oxysporum f. sp. corianderii),
stem and root rot (Rhizoctonia solani) (Khare et al.,
2017).

The wilt disease causes up to 60 per cent yield loss
in coriander (Manoranjitham et al., 2003). It is affected
with a number of soil and air borne fungal pathogens that
causes major diseases. The important diseases which
reduce the yield are wilt, root rot, powdery mildew, stem
gall as reported by various workers (Muthulakshmi et
al., 2002; Bhaliya and Jadeja, 2014; Singh and Rao, 2016;
Mishra and Pandey, 2015; Garibaldi et al., 2010).
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Materials and Methods

The development and spread of plant diseases are
greatly influenced by the presence of host plants and
favourable weather conditions. Understanding the
interaction between these factors is essential for effective
disease management. Epidemiological studies are
important as they provide valuable information about
when, where and how severely specific diseases may
occur in a particular area, thereby helping farmers make
better decisions about disease management.

To study the effect of different weather parameters
on the development of coriander wilt under field conditions
during 2024-25 and 2025-26, disease observations are
recorded in 20 m x 20 m plot. Five sites (1 m x 1 m)
were selected randomly and total no. of plants and
infected plants were recorded at weekly intervals
throughout the cropping season. The data of Standard
Meteorological Week (SMW) pertaining to maximum
temperature, minimum temperature, morning and evening
relative humidity, rainfall, soil temperature and moisture
at different depth (5 & 10 cm) were collected from the
Meteorological Department, NMCA, NAU, Navsari.

The per cent disease incidence was calculated by
using following standard formula given by Wheeler
(1969).

. - Number of infected plants
Disease incidence (%) = x 100

Total number of plants

Correlation coefficient between disease incidence and
different weather parameters were determined using Karl
Pearson’s correlation coefficient formula and tested
individually for their significance at 5 per cent and 1 per
cent probability level. The correlation between weather
factors and disease development was analysed and their
significance was tested through t-test (Gomez and Gomez,
1984).

rvn-2
V1-r2
Where,

t = Test of significance
r = Correlation coefficient and

t=

n = Number of observations
Results and Discussion

Epidemiological studies are generally divided into two
groups (1) those established for studying the effect of as
many variables as possible including host, pathogen and
environment on disease development (Holistic approach)
and (2) those in which only key variables are studied to

explain most of the factors governing disease epidemics
(Meristemic approach). The decision whether to employ
holistic or meristemic approach depends to not only the
purpose of study or to the research facilities, but also on
financial, instrumental and staff situation, etc.

A field experiment was carried out to study the effect
of soil and weather parameters on the development of
coriander wilt during rabi 2024-25 and 2025-26 using
susceptible cultivar/genotype NCOR-199 at the college
farm, N.M. College of Agriculture, NAU, Navsari.
Meteorological parameters viz., maximum temperature,
minimum temperature, morning and evening relative
humidity, soil temperature (5 and 10 cm), soil moisture (5
and 10 cm) and rainfall were collected from the
Department of Agricultural Meteorology, N.M. College
of Agriculture, NAU, Navsari. Observations on per cent
disease incidence were recorded at weekly interval.

Progressive percent Disease incidence of
Coriander wilt under Natural Field condition

The wilt disease caused by Fusarium solani is one
of the major disease of coriander and causes yield losses.
Limited information is available regarding the effect of
weather parameters on disease development. Therefore,
the present study was undertaken to evaluate the impact
of environmental factors on the development of coriander
wilt under natural field conditions.

The crop was sown on 25" November 2024 (47t
Standard Meteorological week) during 2024-25 and 8"
December 2025 (49" Standard Meteorological week)
during 2025-26. The first appearance of coriander wilt
was observed 51 Standard Meteorological week in both
the year. Tables 1 and 2 indicated a progressive increase
in disease incidence reaching a maximum of 38.09 and
36.84 per cent during 2024-25 & 2025-26, respectively.

Progressive per cent disease incidence of coriander
wilt during 2024-25

During 2024-25 (Table 1), the first symptoms of
coriander wilt on genotype NCOR-199 were observed
on December 17, 2024, during the 51% Standard
Meteorological Week (SMW), with an initial disease
incidence of 5.26 per cent. From the 518 SMW in 2024
to the 10" SMW in 2025, there was a linear increase in
PDI, reaching a maximum of 38.09 per cent.

A sharp increase in disease incidence was observed
from 3 SMW (22.72%) to the 4" SMW (27.27%), due
to the favourable weather conditions. These conditions
included a maximum temperature of 31.4°C, a minimum
temperature of 15.7°C, morning relative humidity of 82
per cent, evening relative humidity of 42 per cent, no
rainfall, soil temperature (5 and 10 cm) at (20.8 and



Table 1 : Weather parameters and progress of per cent disease incidence of coriander wilt during 2024-25.
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Soil
Moisture

(%)

10cm

334

315

|63

324
292
28.0
288
301
283
309

311

326

36.1

&

370

b4

0.622"

5cm

34

373

384
36.6
A1
A1
383
3B.7
376
38.6

389

39.9

409

427

419

46.7

0.758™

Soil
Temperature

(°C)

10cm

261

247

26.1
234
231
238
239
231
241
237

237

244

244

5.7

214

270
0.277"

5cm

27

204

229
19.6
195
208
201
19.6
208
202

19.6

19.7

210

229

236

223
0.198"s

Rainfall

(mm)

00
00

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00

Evening

Relative
Humidity (%0)

392

34.6

391
30.7
457
489
35.0
410
420
39.7

35.0

320

320

250

29.8

170
-0.546

Morning

Relative
Humidity (%0)

76.8

68.4

825
62.9
913
895
810
79.0
820
86.9

920

75.0

84.0

74.0

75.0

69.0
0.048"s

Min.

Temperature

(°C)

16.6

16.0

16.8
139
138
15.7
144
141
15.7
14.3

129

144

13.7

148

16.3

159

-0.238"
**Correlation is significant at the 1% level.

Max.

Temperature

(°C)

328

30.6

328
30.0
310

0.6
323
301
314
326
324
327

340
353
359

365
0.695™

Per cent

disease
incidence(%)

0.00
0.00

0.00

0.00

5.26

10.52
15.78
21.05
22.72
21.27
2857
30.00
3157
36.36
36.84
38.09

SMwW

47

49
50
51
52
1
2
3
4

5

7
8

10
Correlation coefficient

*Correlation is significant at the 5% level,

24.1°C) and soil moisture (5 and 10 cm) at
(37.6 and 30.9°C). Consequently, this period
was identified as a critical window for the
increase in PDI of coriander wilt caused by
F. solani.

Progressive per cent disease incidence
of coriander wilt during 2025-26

During 2025-26 (Table 2), the occurrence
of wilt was lower compared to the previous
year. The first symptoms were observed on
December 17, 2025, during the 51% Standard
Meteorological Week (SMW), with an initial
disease incidence of 4.34 per cent on
genotype NCOR-199. From the 51 SMW in
2025 to the 10" SMW of 2026, there was a
linear increase in PDI, reaching a maximum
36.84 per cent.

A rapid increase in disease incidence was
observed from the (16.66%) 5" SMW to the
6" SMW (28.57%) under favourable weather
conditions. During this period, a maximum
temperature was 33.3°C, a minimum
temperature of 16.8°C, morning relative
humidity of 94 per cent, evening relative
humidity of 33 per cent, no rainfall was
recorded. Soil temperature at 5 and 10 cm
depth was 20.7 and 21.9 °C respectively, while
soil moisture at 5 and 10 cm depth was 36.4
and 34.9°C per cent, respectively. This
condition was identified as a critical window
period for the development of coriander wilt
caused by F. solani.

Progressive per cent disease incidence
of coriander wilt during pooled analysis
(2024-25 & 2025-26)

The pooled data presented in Table 3
revealed that the first appearance of wilt was
recorded during the 51 SMW with an initial
disease incidence of 4.80 per cent on
genotype NCOR-199. Disease incidence
increases progressively from the 51 SMW
to the 10t SMW and reached a maximum of
37.46 per cent.

The PDI peaked periodically, rising from
22.61 per cent in 5" SMW to 29.28 per cent
in 6" SMW due to favourable weather
conditions. During this period, the maximum
temperature was 32.1°C, minimum
temperature 15.8°C, morning relative humidity
93.0 per cent, evening relative humidity 37.5
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Table 2 : Weather parameters and progress of per cent disease incidence of coriander wilt during 2025-26.

** Correlation is significant at the 1% level.

D.M. Gayakwad et al.
)
§lnlelaklelexlgnlel@elelal= |~ g
— |
® o |VBB|DHBNRGF SIS R|D DB |88 |«
—:/\H o
=323
O n XX
n s -
> ElolalelxlHlalnnlalelx|lel—|la|a®
2
© §leldlelaloloelom@oa|om@s 5
— [ [ [ — —
=) o [RRRIKARREREIKRIRNINNRNS
z S0 v
o
(08_&./ %)
€ El~lelwmiswlos|loass|— x|
ﬁ O lalad|a|ooclo|o|c|o|d| o m|S o [©
E’\
€ € clolalaialalalalalalalalalalalala
p—
4
<)
X
@CDE/ [%]
c 2 Z
'E'ﬁa clolalalalalalalalelalalalalellal’
= — —
S 38 %#%ggﬁgg%ﬁgﬁgkgﬁg
U g T
>
I
<)
>
D o < %]
c > P4
'Egé‘ ololalololalllallalallllialllale|d
— —
5% 8 SISBIFSISSFSHSSS RS S| [
S g <@
>
I
P
2 2
c o Moo n|m e~ (M|~ |00 &
'scpzJ I\GDGDLOLOLOI\LOQ'LOGDLOI\I\GDLOQ'
E o
{¢b]
|_
S
2
X
) NSO M A MRS oSN o (9
— — — — —
S 8 m%m%%m%%ggmggggmg
=
@
<)
- =
839 SRR BEEEEEBREIZIS
528 SR Nwe SIS H SRS HB 88 g
a O3 8
c o
i o
=
; 8
[«b]
s SIRANBEBEH || N |« |0 |~|o | |G| =
@ 3

* Correlation is significant at the 5% level

per cent and no rainfall occurred. Soil
temperature at 5 and 10 cm was 20.5 and
23.3°C respectively, whereas, soil moisture
at 5 and 10 cm depth was 37.2 and 32.5°C
per cent, respectively. These conditions
favoured and identified as a critical window
period for disease development of coriander
wilt caused by F. solani.

Correlation Coefficient studies between
percent Disease incidence of Coriander
wilt and Weather parameters

The correlation coefficients between
disease incidence and different
meteorological parameters were worked out
using simple correlation analysis. The
epidemiological studies were performed right
from initiation of the disease development.
The correlation coefficient between disease
incidence and weather and soil parameters
are presented in Table 3 and Fig. 1.

Correlation of per cent disease
incidence of coriander wilt with weather
parameters during 2024-25

The correlation coefficients between
disease incidence and meteorological
parameters during 2024-25 are presented in
Table 3.

The correlation analysis revealed that
disease incidence showed a highly significant
positive correlation (r = 0.695) with maximum
temperature and (r = 0.758) with soil
moisture 5 cm depth at 1% level of
significant. Soil moisture at 10 cm depth (r =
0.622) also showed significantly positive
correlation at 5% level. Evening relative
humidity exhibited a significantly negative
correlation (r = -0.546). However, morning
relative humidity (r = 0.048), soil temperature
at 5 and 10 cm depth at (r = 0.198) and (r =
0.277) respectively, showed non-significant
positive correlations, whereas rainfall
showed no correlation with disease
development.

Correlation of per cent disease
incidence of coriander wilt with weather
parameters during 2025-26

The correlation coefficients between
disease incidence and meteorological
parameters during 2025-26 are presented in
Table 4.



Table 3 : Weather parameters and progress of per cent disease incidence of coriander wilt pooled in 2024-25 and 2025-26.
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Soil
Moisture

(%)

10cm

333

332

~
&

319

310

324

317

30.7

311

323

325

~
&

3B5

370

36.0

3B5
0.659™

cm

5

3B5

371

365

365

b2

3B.7

36.6

36.0

364

36.3

372

381

38.7

39.9

39.9

428
0.810™

Soil
Temperature

(°C)

10cm

253

244

250

21

220

228

27

220

22

220

233

232

235

240

253

243
0.142%s

5cm

27

215

225

194

19.6

204

20.0

145

19.8

19.6

205

202

212

231

240

208
0.182"s

Rainfall

(mm)

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Evening

Relative
Humidity (%0)

416

353

375

29.8

378

414

415

40.0

405

40.3

375

325

325

A
36.9

205
-0.483"

Morning

Relative
Humidity (%0)

854

78.7

85.7

784

91.6

91.7

875

86.5

86.5

90.9

93.0

845

895

83.0

845

75.0
-0.078"

Min.

Temperature

(°C)

16.9

171

174

150

151

16.2

159

15.2

151

151

158

15.6

155

16.2

17.3

15.7
-0.127™

Max.

Temperature

(°C)

322

319

322

310

315

304

312

30.2

30.6

315
321

330

337

A7

345

342

0.722"

Per cent

disease
incidence(%)

0.00
0.00
0.00
0.00
480
7.89
1243
15.52
16.62
19.19
2261

29.28
32.45
35.82
36.60
37.46

SMwW

47

9

51

52

2
3
4
5
6

8

10
Correlation coefficient

** Correlation is significant at the 1% level.

* Correlation is significant at the 5% level

The correlation analysis revealed that the
per cent disease incidence showed a highly
significant positive correlation (r = 0.503)
with maximum temperature at 5% level.
Minimum temperature (r = 0.042), soil
temperature at 5 cm depth (r = 0.260), soil
moisture at 5 and 10 cm depth (r = 0.443)
and (r = 0.358) respectively, showed non-
significant positive correlations. However,
morning relative humidity (r = -0.171),
evening relative humidity (r = -0.210), soil
temperature at 10 cm depth (r = -0.037) non-
significant negative correlations, whereas
rainfall showed no correlation with disease
development.

Correlation of per cent disease incidence
of coriander wilt with weather
parameters during pooled (2024-25 and

2025-26)
The pooled correlation coefficients
between disease incidence and

meteorological parameters during year 2024-
25 and 2025-26 are presented in Table 4 and
Fig. 2.

The correlation analysis, presented in
table for pooled data, significant associations
between wilt disease incidence and various
meteorological factors. Notably, maximum
temperature had correlation (r = 0.722), soil
moisture at 5 and 10 cm depth (r = 0.810)
and (r = 0.659) exhibit highly positive
correlations at 1% level of significant,
indicating that higher temperature, soil
moisture at 5 and 10 cm depth are strongly
linked to increased disease incidence.
Conversely, soil temperature at 5 and 10 cm
depth (r = 0.182) and (r = 0.142) positive
correlations. Minimum temperature (r = -
0.127), morning and evening relative humidity
(r =-0.078) and (r = -0.483) showed non-
significant negative correlations. whereas
rainfall showed no correlation with disease
development.

Multiple linear regression models for
weather parameter on wilt of coriander
during the cropping season 2024-25 &
2025-26

The data in the Table 5 shows the
coefficient of determination (R?) of selected
weather parameters i.e. maximum and
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Correlation of PDI with Weather parameters
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Fig. 1 : The impact of different weather parameters on disease development of Fusarium wilt of coriander pooled in 2024-25 &
2025-26.
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minimum temperature, morning and evening relative
humidity, soil temperature and moisture at depth of (5
and 10 cm) contributed 86.40 and 56.00 per cent towards
disease development during 2024-25 and 2025-26
cropping seasons. The R? value of the model was
significant at 5 per cent level of significance.

The regression equation for disease incidence during
2024-25 crop was, (Y) = +1.464 x, -12.530 x,-1.220
X,+4.089 x,-0.202 x,+5.327 x,+9.042 x,+0.090 Xx,
indicating an unit increase in maximum temperature,
evening relative humidity, soil temperature at 10 cm and
soil moisture at 5 and 10 cm enhance the disease incidence
by 1.464, 4.089, 5.327, 9.042 and 0.090 units, respectively.
Whereas, every unit increase in minimum temperature,
morning relative humidity and soil temperature at 5 cm
found to decrease the incidence of disease by 12.530,
1.220 and 0.202 units, respectively.

Regression equation for disease incidence during
2025-26 crop was, (Y) = +10.521 x, +1.032 x,-0.464
X,+1.241 X,-1.225 X-7.179 X ,+9.734 X -4.898 X, indicating
an unit increase in maximum temperature, minimum
temperature, evening relative humidity and soil moisture
at 5 cm enhance the disease incidence by 10.521, 1.032,
1.241 and 9.734 units, respectively. Whereas, every unit
increase in morning relative humidity, soil temperature at
5 and 10 cm and soil moisture at 10 cm found to decrease
the incidence of disease by 0.464, 1.225, 7.179 and 4.898
units, respectively.

Regression equation for disease incidence during
2024-25 & 2025-26 crop was, (Y) = +3.716 x, -5.579
X,+0.464 x,+1.518 x,-1.427 x,-1.110 x,+7.399 x +1.710
X, indicating an unit increase in maximum temperature,
morning and evening relative humidity and soil moisture
at 5 and 10 cm enhance the disease incidence by 3.716,
0.464,1.518, 7.399 and 1.710 units, respectively. Whereas,
every unit increase in minimum temperature and soil
temperature at 5 and 10 cm found to decrease the
incidence of disease by 5.579, 1.427 and 1.110 units,
respectively.

These result of correlation are more or less supported
by earlier reports of Pal (2019), who investigated linseed
wilt disease incidence during 2015-16 and found a positive
correlation with maximum temperature, minimum
temperature and soil temperature, whereas disease
incidence showed negative correlation with evening
relative humidity. During 2016-17, disease incidences
showed a positive correlation with minimum temperature
and soil temperature at 10 cm depth and negative
correlation with morning and evening relative humidity.
The coefficient of determination (R?) indicated that

Table 4 : Correlation matrix between per cent disease incidence of coriander wilt and weather parameters.
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Table 5 : Multiple linear regression models for weather parameter on wilt of coriander during the cropping season 2024-25 & 2025-26.
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Multiple regression equation (2024-25 & 2025-26):- Y= +3.716 X, -5.579 X, +0.464 X +1.518 X,-1.427 x-1.110 X +7.399 X +1.710 X,

per cent disease incidence

Where, R? = coefficient of multiple regression; Y

weather parameters contributed 57 and 89 per cent
towards disease development during 2015-16 and 2016-
17 crop seasons, respectively.
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