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Climatic change over the last and current 
century has been a subject of great interest. The threat of 
climate change is pondering this problem to the scientific 
community as it may lead towards a major impact on 
natural and social system at local, regional and national 
scales. The global temperatures have increased by 0.5-
0.6°C and it has been estimated that it would increase by 
0.3-0.7°C by 2035 (Jaswal et al. 2015). This is attributed 
to changes in radiative forcing (Thomas et al. 2012) due to  
changes in landscape or modification of vegetation cover, 
surface moisture variability and anthropogenic activity. 
However, in a recent study, England et al. (2014) reported 
that mean global air temperature remained constant since 
2001, despite continuous increased concentration of green 
house gases  into the atmosphere. From studies it has been 
confirmed that the most important aspects of climatic 
change studies is to determine variability and trends in 
rainfall and temperature. Many workers have reported  
significant changes in temperature and precipitation all 
over the world for which some recent example  can be 
cited from United States (Vose et al., 2017), India (Prasad 
et al., 2017) and Brazil (Rosso et al.,2015). 

For Indian region (south Asia), the IPCC has 

projected 0.5-1.2 oC rise in temperature by 2020, 0.88 
-3.16 oC by 2050 and 1.56 -5.44 oC by 2080 (IPCC 2007).  
The trend and magnitude (the rate of 0.57oC/100 years) 
of warming over India during the past century is close 
to  the global trend and magnitude(Dash et al.2007). 
Atmospheric surface temperature in India has increased 
in the last century by about 1°C and 1.1°C during 
winter and post-monsoon months, respectively (Jain and 
Kumar,2012). Season based study showed that eight sites 
in Central Northeast India, the maximum temperature 
has shown rising trend of 0.008°C year-1 during monsoon 
season; 0.014°C year-1 during post-monsoon season 
and 0.008°C year-1 in the annual temperature during the 
period 1914–2003, while minimum temperature showed 
significant rising trend of 0.012°C year-1 during post-
monsoon season and significant falling trend of 0.002°C 
year-1 during monsoon season (Subash et al. 2010).
Temporal trend of long-term climatic parameters may be 
studied using non-parametric statistical methods (Mann, 
1945; Kendall, 1955 ). 

Climate change and variability of  temperature 
and rainfall  may negatively affect water resources for 
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agricultural  production of agrarian country like India. 
Wheat production will be reduced by 5 million tones, if 
there is a rise of  temperature by  1oC  throughout the 
growing period (Aggarwal,2007). He suggested that by 
employing simple  strategies like change in planting 
dates and varieties could help in reducing adverse effect 
of climate change to some extent. In Bundelkhand 
region,  temperature plays important role in agriculture 
activities like cropping pattern which ultimately influence 
productivity, local livelihood activities and  economic 
enterprises (Rai et al. 2017). In view of the above facts, 
this study was undertaken to detect the temporal trends 
in annual and seasonal time series of temperature of 
Bundelkhand region of Central India, which will be 
helpful for agricultural planning and in devising the 
local specific climate change mitigation and adaptation 
strategies. 

MATERIALS AND METHODS

Description of the study area and long term climatic data

 The study was conducted at six locations viz. 
Jhansi (25.4 oN, 78.6 oE, 285m  amsl), Banda (25.5oN,  
80.3oE, 123m  amsl), Mahoba (25.4 oN, 79.8oE, 214m  
amsl), Lalitpur (24.6oN, 78.5oE, 428m  amsl), Jaluan 
(26.1oN, 79.5oE,164m  amsl)  and Hamirpur(25.8 oN, 80.0 
oE 80m amsl) of Bundelkhand region of central India. All 
the locations are characterized by  low and erratic rainfall 
occurring from mid June to last week of September and 
also experience regular drought (early, mid and late season 
).The major soils are locally known as Rakar (17.6%) 
and Parwa (38.5%) in red soil group and Kabar (31.4%) 
and Mar (12.4%) in black soil group and are inherently 
deficient in N, P and K. Main enterprises of the region 
are mixed crop livestock production systems with major 
crops  being sorghum, maize, green gram, groundnut, 
pigeon pea and rice during rainy season. In this region , 
major rabi crops grown  are wheat, peas, lentil, barley and 
chickpea. The weekly temperature data of these  locations 
for the period of 1901-2015 have been obtained from the 
sources viz. India Meteorological Department (IMD), 
Pune, India, Agro-meteorological Observatory, CR, 
Farm, ICAR-IGFRI, Jhansi. These data were converted 
into annual and seasonal series  for further analysis.

Data analysis

Annual and seasonal rainfall series have been 
worked out for testing its variability as well as normality. 
Statistical parameters (mean, standard deviation (SD),etc. 
) were computed  for temperature series for annual 
(January-December) and season wise viz., pre monsoon 
(March-May), monsoon(June-September), post monsoon 
(October-November) and winter(December- February) 
season. Trend analysis was carried out using non-
parametric method (Jain and Kumar, 2012; Mann,1975; 
Kendall,1945 ) and least square techniques. Also Sen’s 
slope technique (Sen,1968) was used to determine the 
magnitude of the trend line.

RESULTS AND DISCUSSION

Mean  annual and seasonal variability in maximum 
temperature 

The  mean  annual TMax  of  this region  varied 
from 31.8 to 32.6 oC being highest at Jhansi and lowest 
at Lalitpur with  CV  from 1.3%  to  2.5%. At Jhansi, 
the range of maximum temperature varied from 34.2 oC  
in the year 2006 to 30.0  in the year 1970 with mean of  
32.6 oC +  0.8 oC  and CV was found to be 2.5% (Table 
1). Similarly, the variation in mean annual temperature 
were found to be 30.1 to 34.2 for the rest of the locations. 
It is clear from Table 1 in pre and post monsoon season, 
maximum temperature was highest  i.e.38.9 + 1.0 oC and 
31.6 + 1.0 oC, respectively at Jhansi as compared to rest 
of the locations. During monsoon season, mean TMax was 
highest (34.8 oC) at Jalaun and lowest at Jhansi (33.1oC). 
The variation in maximum temperature during monsoon 
season were found to be 30.9-36.7 in these locations. 
Similarly, mean maximum temperature during winter 
season varied in the range 24.2 (Jalaun) to 25.0 oC (Banda) 
and variation in maximum temperature were found to be 
21.6-26.4, 22.9-26.8, 22.9-26.4, 22.8-26.5. 18.0-26.8 in 
these region (Table1).

Annual  and seasonal trends in maximum temperature 

The long term annual and seasonal temperature 
data were subjected to 5 point moving average and then 
regression equation was worked out slope ‘SL’ and tested 
for the significant trends. The mean annual and seasonal 
trends in maximum temperature are presented in Table 
1. Mean annual TMax at Jhansi shows an increasing trend 
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with a rate of 0.021 oC year-1  and statistically (R2=32.2%)  
significant ( P<0.05). This trend corresponds to an increase 
of 0.99 oC and 0.61 oC over the total period analyzed (1969-
2015) and over the normal temperature, respectively. The 
Mann-Kendall test (MKZ=2.5) confirmed that  positive 
trend observed is statistically significant at P<0.05 level. 
The trend tests also identified significant  increasing  trends 
in annual TMax at  Banda, Mahoba, Lalitpur, and Hamirpur 
with  the  magnitude of 0.016 oC year-1, 0.006oC year-1, 
0.006 oC year-1 and 0.005 oC year-1, respectively. Overall 
the mean annual maximum temperature had increased by 

0.5 to 1.6 oC over the period of 100 years. This increase in 
temperature in this region might be attributed to the green 
house gases emission, especially CO2, from the different 
motor vehicles used in the city. The factories around the 
city as well the increase in human activities and the dearth 
of green areas and parks in the city also contribute to the 
warming of the city. This warming trend will be expected 
to adversely affect almost all crops of the regions in terms 
of productivity and consequently the economics of the 
Bundelkhand region.

Table 1: Statistical parameters of annual and seasonal maximum temperature

Season Mean SD CV High Low SL In R2 MKZ TS
Jhansi

Annual 32.6 0.8 2.5 34.2 30.0  0.021 32.2 32.2# 2.5* 0.020
Pre-monsoon 38.9 1.0 2.5 41.2 37.2 -0.005 39.0 NS -1.6 -0.020
Monsoon 33.1 1.1 3.2 35.8 30.9  0.018 34.2 NS 1.31 0.016
Post- Monsoon 31.6 1.0 3.1 33.6 29.2  0.027 30.9 35.5# 2.0* 0.021
Winter 24.5 1.2 4.8 26.4 21.6  -0.008 24.9 NS -0.51 -0.008

Banda
Annual 32.3 0.7 2.2 34.2 30.8 0.0148 31.3 62.3# 6.40# 0.016
Pre-monsoon 38.0 1.2 3.2 41.2 34.9 0.0202 36.8 45.3# 4.57# 0.019
Monsoon 34.3 1.0 2.8 38.5 31.0 0.0048 34.1 NS 1.41 0.004
Post- Monsoon 30.8 1.0 3.2 32.7 28.7  0.0239 29.3 74.3# 7.52# 0.026
Winter 25.0 0.9 3.4 26.8 22.9  0.015 24.1 61.6# 5.42# 0.016

Mahoba
Annual 31.9 0.4 1.3 33.1 30.7 0.006 31.6 47.9# 3.45# 0.006
Pre-monsoon 37.4 0.9 2.5 39.6 34.9  0.005 37.1 NS 1.72 0.006
Monsoon 33.7 0.6 1.9 35.3 31.9  -0.003 33.9 NS -1.24 -0.003
Post-monsoon 30.7 0.9 2.9 33.3 28.5  0.016 29.7 55.8# 5.58# 0.019
Winter 24.8 0.6 2.6 26.4 22.9  0.009 24.3 51.9# 4.25# 0.009

Lalitpur
Annual 31.8 0.4 1.4 33.1 30.7 0.006 31.4 46.9# 3.88# 0.006
Pre- monsoon 37.7 0.9 2.5 40.0 35.2 0.005 37.4 NS 1.68 0.006
Monsoon 34.6 0.6 1.8 36.2 32.7  -0.004 34.8 21.9** -2.13* -0.005
Post- Monsoon 31.0 0.9 2.8 33.4 29.0  0.0145 30.1 58.2# 5.56# 0.017
Winter 24.7 0.6 2.6 26.5 22.8  0.0084 24.2 46.5# 3.73# 0.009

Jalaun
Annual 32.2 0.6 1.8 33.5 30.2 -0.0019 32.3 NS 0.08 0.000
Pre- monsoon 37.8 1.0 2.7 40.2 35.2  0.0054 37.5 NS 1.65 0.006
Monsoon 34.8 0.8 2.4 36.7 31.5  -0.0095 35.4 41.7# -3.66# -0.010
Post- monsoon 30.9 0.9 3.0 33.0 27.9  0.0028 30.7 30.7** 1.58 0.006
Winter 24.2 1.1 4.4 26.3 18.0  0.0019 24.1 NS 2.34* 0.007

Hamirpur
Annual 32.3 0.4 1.3 33.2 31.1  0.0042 32.0 29.1** 3.29** 0.005
Pre-monsoon 37.7 0.9 2.5 40.0 35.2  0.005 37.4 NS 1.68 0.006
Monsoon 34.6 0.6 1.8 36.2 32.7  -0.004 34.8 NS -1.59 -0.004
Post- monsoon 31.0 0.9 2.8 33.4 29.0  0.0158 30.1 29.4** 5.82# 0.018
Winter 24.7 0.7 2.7 26.7 22.8  0.008 24.2 41.4# 3.36# 0.008

*,** and #, Significant at 5, 1 and 0.1% level, NS: Non significant, In: Intercept
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 The least square method did not reveal significant 
increasing trend in all the locations during pre monsoon 
season except Banda district, where it is  increasing with 
a rate of 0.0202 oC which corresponds to an increase 
of  2.02 oC over the period of 100 years (Table 1).  In 
monsoon season, both statistics revealed that maximum 
temperature  showed significantly declining trend with a 
rate of 0.004 and 0.0095 oC year-1  at Lalitpur and Jalaun, 
respectively. In post-monsoon season, all the locations 
showed significantly (P<0.05) increasing trend with a 
magnitude ranging from 0.014 to 0.03oC  year-1, except  
Jalaun.  Overall the maximum increase of 2.7oC was 
found at  Jhansi followed by Banda (2.4 oC), Mahoba 
(1.6oC), Lalitpur (1.45 oC) and Hamirpur (1.6oC) over 
the period of 100 years. In winter season a significant 
increasing trend in maximum temperature was noted 
with an  overall increase of 0.8 to 1.5oC over a period 
of 100 years in Bundelkhand region of central India 
(Table 1).  The results are in conformity with the report of 
Intergovernmental Panel on Climate Change (IPCC,2007) 
which predicted that global temperature would rise by 1.4 
to 5.8 oC by the year 2010. 

Since, there was non-significant decreasing trend 
during winter season at Jhansi, the months of  winter 
season (December to March) was divided into fortnightly 
series and trend was examined to understand the likely 
impact on wheat crop to have maximum productivity. 
However the first fortnight of January (Jan-I) showed 
a significant (P<0.01) decreasing trend with a rate of 
0.075oC year-1 and the temperature during this period 
has decreased by 3.52 oC over the period of 1969-2015 
(Table 2). The Mann-Kendall rank tests also confirmed 
the decreasing trend in maximum temperature. However, 
current climate (1985-2015) data reinforced that each 

fortnight for the month of December to March showed  
significant (P<0.01) decreasing trend  with a rate ranging 
from (0.023 to 0.13 oC year-1). This could resulted into 
a maximum (3.9 oC) and minimum  (0.69 oC) decrease 
of temperature, respectively in the total  analyzed period 
(1985-2015). 

Annual and seasonal variability in minimum temperature

Mean annual and seasonal minimum temperature 
(TMin) along with statistical parameters are presented 
in Table 3. Annual mean minimum temperature in 
this region varied from 18.0+1 at Jhansi to 18.9+oC at 
Lalitpur with a CV of 2.2 to 5.8% . Similarly, among the 
locations, mean minimum temperature varied from 20.9 
± 0.9 to 22.5 ± 1.6 oC in pre-monsoon, 23.9 ± 0.6 to 25.6 
±  0.9oC before monsoon, 15.4± 0.9 to 16.5±1.0 oC in 
post-monsoon and 8.1 ± 1.3 to 10.7 ± 0.7 oC in winter 
season. From Table 3, it is noted that the higher degree 
of inter annual variability  appeared in mean TMin during 
post-monsoon season(6.8 to 15.7%) followed by winter 
season(5.6-11.4%)  in this region as compared to pre-
monsoon (4.2-7.3%) and monsoon season (2.3-5.1%).  
At Jhansi  mean annual temperature showed a significant 
cooling trend of 0.020°C year-1 for the period 1969–2015. 
The minimum temperature decreased at Jhansi with a 
rate of 0.02 oC year-1 (Table 3). This cooling was mainly 
contributed due to decline of temperature in winter ( 2.9 
oC 100 year–1), pre-monsoon (5.4100°C year–1) and post-
monsoon seasons (3.2°C 100 year–1).

 In annual TMin temperatures, Mann Kendall rank 
statistics exhibited significant warming trend at Banda, 
Mahoba, Lalitpur, Jaluan and Hamirpur in the range 
between 0.005 to 0.011oC year–1 being highest at Banda 
and lowest at Jalaun (Table 3). The trends corresponds to 

Table 2 :  Least square slope, intercept and statistical test of  annual and seasonal maximum temperature at Jhansi

Period 1969-2015 1985-2015
Fortnight Sl In R2(%) MKZ TS Sl In R2(%) MKZ TS
Jan-I -0.075 23.9 41.4 -2.47* -0.072 -0.13 23.8 57.7 -3.09** -0.156
Jan-II -0.008 23.4 NS -0.85 -0.017 -0.10 25.0 50.2 -3.03** -0.129
Feb-I 0.015 24.2 NS 0.76 0.020 -0.11 26.9 55.5 -2.70** -0.127
Feb-II -0.031 28.1 25.7 -1.38 -0.037 -0.07 28.4 41.35 -1.85** -0.075
Mar-I -0.023 32.8 NS -1.52 -0.043 -0.11 33.9 73.59 -2.86** -0.138
Mar-II 0.0039 35.3 NS -1.02 -0.026 0.023 34.9 12.9 -0.05 -0.117

I and II showed first and second fortnight of the month; * and ** , Significant at 5 and  1 % level, NS: Non significant, In: Intercept
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an increase of  1.10, 0.60, 0.80, 0.50 and 0.60oC over the 
period of 100 years for the respective locations. Theil’s 
Sen slope are also close to the least square slope at few of 
locations. However, at Jhansi  mean annual temperature 
showed a significant cooling trend of 0.020°C  year-1 
during the period 1969–2015. In pre-monsoon season, 
three locations viz., Banda (0.015 oC year-1), Mahoba 
(0.010 oC year-1)and Hamirpur (0.010 oC year-1) exhibited 
significant (MKZ and R2 is P<0.05) warming trend in mean 
TMin. The trends corresponds to increase in minimum 
temperature by 1.5, 1.0 and 1.0oC 100 year-1 for the 

respective locations. However, a negative trend with a 
rate of 0.054oC year-1 at Jhansi was noticed during pre-
monsoon season and  it has decreased  by 2.53oC and 
1.04oC over the period of 47 years and from the its long 
period average (22.5 oC), respectively  and  Mann-Kendall  
statistics (3.39;P<0.01) also confirmed the presence of 
negative trend (Table 3). In monsoon season, Jhansi and 
Jalaun showed significant (P<0.05) warming (0.043 oC 
year-1) and cooling (0.008 oC year-1)  trend, respectively 
(Table 3). During post-monsoon and winter season, 
majority of  locations viz., Banda, Mahoba, Lalitpur, 

Table 3 Statistical parameters of annual and seasonal minimum temperature

Season Mean SD CV High Low SL In R2 MKZ TS
Jhansi

Annual 18.0 1.0 5.8 20.9 16.4 -0.020 18.5 25.5** -1.39 -0.018
Pre-monsoon 22.5 1.6 7.3 26.4 19.7 -0.054 23.9 55.5# -3.4# -0.08
Monsoon 24.0 1.2 5.1 27.5 20.1 0.0431 22.8 71.8# 2.89**  0.029
Post- monsoon 15.4 1.8 11.4 21.6 11.4 -0.0324 16.2 28.8** -1.35 -0.022
Winter 8.1 1.3 15.7 10.5 5.3 -0.0289 8.9 24.6** -1.10 -0.016

Banda
Annual 18.5 0.6 3.0 19.9 17.1 0.0103 17.9 68.4# 5.43# 0.011
Pre-monsoon 21.1 1.1 5.1 23.2 18.1 0.0151 20.2 54.1# 3.87# 0.015
Monsoon 25.5 0.7 2.7 27.2 23.0 0.0047 25.3 NS 1.62 0.004
Post-Monsoon 15.6 1.0 6.4 18.1 13.7 0.0207 14.5 39.4# 6.35# 0.023
Winter 8.7 0.7 8.0 10.2 6.8 0.0088 8.2 50.7# 3.74# 0.009

Mahoba
Annual 18.2 0.4 2.3 19.8 17.0 0.0061 17.9 50.8# 3.94# 0.006
Pre- Mon 20.9 0.9 4.2 23.5 18.3 0.0053 20.5 13.6 2.71** 0.010
Monsoon 24.7 0.6 2.4 26.3 22.9 -0.003 24.8 NS -1.12 -0.003
Post- Monsoon 15.6 0.9 5.8 18.7 13.4 0.018 14.6 30.5** 5.9# 0.020
Winter 8.9 0.7 7.4 10.3 6.9 0.0098 8.3 22.4* 4.75# 0.011

Lalitpur
Annual 18.9 0.4 2.3 20.1 17.7  0.0068 18.4 51.1# 4.69# 0.008
Pre-  Monsoon 22.0 0.9 4.1 24.1 19.6 0.0059 21.6 18.6* 1.88 0.007
Monsoon    23.9 0.6 2.6 25.5 22.0 -0.0017   23.9 NS -0.50 -0.001
Post-Monsoon 16.5 1.0 6.1 18.9 14.0 0.0135 15.7 41.3# 4.17# 0.016
Winter 10.7 0.7 6.8 13.0 8.4  0.0114 10.1 57.9# 5.01# 0.014

Jalaun
Annual 18.6 0.5 2.9 20.2 16.9  0.0014 18.3 NS 2.59** 0.005
Pre-  Monsoon 21.2 1.0 4.6 24.1 18.0 0.0016 21.0 NS 1.47 0.006
Monsoon 25.6 0.9 3.6 28.7 22.7 -0.008 26.1 18.0* -2.43* -0.006
Post-Monsoon 15.8 1.0 6.4 19.3 13.4 0.017 14.8 46.8# 4.94# 0.018
Winter 8.5 0.9 10.4 11.4 6.0 0.0124 7.8 35.9# 4.77# 0.013

Hamirpur
Annual 18.4 0.4 2.2 19.7 17.1 0.0053 18.1 39.5# 3.84# 0.006
Pre- Monsoon 20.9 0.9 4.2 23.5 18.2 0.005 20.4 12.0 2.76** 0.010
Monsoon 25.5 0.6 2.3 27.1 23.7 -0.003 25.7 NS -1.75 -0.003
Post-Monsoon 15.4 0.9 5.6 18.4 13.5 0.0124 14.5 52.5# 5.19# 0.017
Winter 8.9 0.7 7.4 10.3 6.9 0.0091 8.3 53.7# 4.05# 0.009

*,**,and #, Significant at 5, 1 and 0.1% level, NS: Non significant, In: Intercept
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Jalaun, and Hamirpur showed positive trend in mean TMin 

with a magnitude ranging between  0.009 to 0.023oC year-

1 (Table 3). However, during both the season minimum 
temperature has significant decreasing trend at Jhansi.  

The months of winter season were divided  into 
fortnight period  at Jhansi and trend was computed in 
order to examine the period which was contributing more 
in cooling. Table 4 reports that each fortnight during 
December to April showed cooling trend and the rate of 
decline ranged between 0.035 (Dec-II) to 0.105 oC year-1 
(Apr-I) during the period 1969-2015. Theils slope indicated 
that the trends declining with a higher rate as compared  
to long term data (1969-2015). It is interesting to note 
that maximum decrease in  minimum temperature during 
Apr-I (4.95oC/ 47 Years) followed by Apr-II (4.04 oC/47 
Years). In the current thirty years (1985-2015), minimum 
temperature has recorded a  significant decreasing 
trend during Dec-II to Apr-II with higher magnitude as 
compared to 1969-2015 and the rate of magnitude ranging 
between  0.076 to  0.185 oC year-1. The trends corresponds 
to decrease of temperature by 2.28 oC/30 years and 5.5 
oC/30 years during into Dec-II to Apr-II. The implication 
of this changes in temperature suggests that increase in 
temperature will reduce the crop duration and wheat yield 
will decline (Pramod et al. 2017). Therefore, in majority 
of locations short duration wheat varieties (HI 1500, HI 
1531 and HW 2004 ) will be more suitable if  it would be 
sown in the first fortnight of November to avoid adverse 
effect of increase in temperature during winter season. 
However, at  Jhansi, long duration wheat varieties such as 
MPO-1215, HI 8498, GW 322 would be performed better 

by  avoiding early flowering. 

CONCLUSIONS

Mean annual TMax and TMin of  this region  varied 
from 31.8+ 1.0 to 32.6 +0.8 oC  and 18.0 + 1 to 18.9 + 0.4 
oC, respectively in Bundelkhand region of central India. 
Trend analysis indicated that Mean annual maximum and 
minimum temperature had significant increasing trend in 
the range of 0.005 to 0.020 oC year-1 in majority of the 
locations. This corresponds to an increase of warming to 
the magnitude between 0.50 to 2.0oC  over the period of 
100  years. Magnitude of  the increase in annual mean 
TMax was more prominent than TMin, which is reflected in 
the overall increase in daily temperature range. Seasonal 
analysis revealed warming trend in both TMax (0.6-2.6 
oC) and TMin (0.9 to 2.3 oC) during pre  monsoon, post 
monsoon and winter season over the period of hundred 
years. However, during monsoon season, majority of 
the locations showed cooling trend (0.3-1.0 oC ) in mean 
maximum and minimum temperature except two locations 
i.e., Jhansi and Banda over the period of hundred years. 
Increasing pattern of both maximum and minimum 
temperature in Bundelkhand region particularly during 
post-monsoon and winter season may affect the vegetable 
and fruit production.
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Table 4 Least square slope, intercept and statistical test of annual and seasonal minimum temperature in Jhansi

Period 1969-2015 1985-2015
Fortnight Sl In R2(%) MKZ TS Sl In R2(%) MKZ TS
Dec-II -0.035 7.8 38.6 -1.06 -0.019 -0.062 7.7 37.4 -1.70 -0.076
Jan-I -0.026 7.2 NS -1.17 -0.025 -0.1406 9.1 60 -2.14* -0.088
Jan -II -0.034 8.1 29.0 -2.82** -0.039 -0.111 9 65.7 -3.40# -0.085
Feb-I 0.004 9.1 NS 0.54 0.014 -0.132 11.8 43.8 -1.51 -0.086
Feb-II -0.052 12.6 38.2 -2.18* -0.060 -0.111 12.9 48.7 -2.84** -0.112
Mar-I -0.063 15.6 25.0 -2.27* -0.061 -0.2141 17.5 70.5 -3.69# -0.185
Mar-II -0.085 19.0 55.9 -3.49# -0.090 -0.16 19 57.8 -3.11** -0.144
Apr-I -0.105 22.1 58.0 -3.57# -0.105 -0.16 21.4 40.1 -2.92** -0.166
Apr-II -0.086 25.1 22.2 -3.93# -0.105 -0.15 25.9 65.3 -3.91# -0.169

*,**,and #, Significant at 5, 1 and 0.1% level, NS: Non significant, In: Intercept; I and II showed first and second fortnight of the 
month;

RAI  et al.
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