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Due to greenhouse effect air temperatures are increasing
and the increase is expected to be 2 to 4 °C in the next 100
years. The magnitude of temperatures will vary in time and
place. In view of the importance of increasing temperatures
on crop productivity, local studies on temperature trends and
variability, like the ones mentioned below, are necessary
for agricultural decision making. Rai and Chaudhary(1998)
found an increasing trend of maximum temperature in all the
seasons at Raipur. Madhya Pradesh, India. Hundal and Kaur
(2002) found that in Punjab, India, minimum temperature had
increased by about 0.4 °C at Patiala and 1.6 °C at Ludhiana.
Sarkar and Thapliyal (1988) had reported a slight warming
trend during recent decades in India. A likely increase of
1°C over the central plains of India during the monsoon
season (Lal et al., 1995) and a greater increase in minimum
temperature compared to the maximum ( Lal et al. 1996)
have been indicated.

Keeping the above in view a study was undertaken to
assess the changes in maximum and minimum temperature
over weekly, monthly annual and decadal periods at Pusa,
Bihar, India, using historical data of the 52 year period from
1953-2004. From daily data of maximum and minimum
temperatures, mean weekly, monthly and annual maximum
and minimum temperatures were calculated. Mean monthly
temperatures were worked out for the 5 Decades from 1955
to 2004. The results are shown in Figs. 1 and 2 and Tables 1
and 2. The variations and/or trends noted in maximum and

minimum temperatures on monthly, annual and decadal basis
are enumerated below.

Weekly and long period average monthly minimum
temperatures showed a greater standard deviation and a higher
coefficient of variation than the corresponding maximum
temperatures. None of the decadal annual average maximum
temperatures differed significantly from the longterm
average. The decadal annual minimum temperature showed
an increasing trend. The hottest and coldest maximum
temperature decades were respectively 1955-64 and 1995-
2004 while the coldest and hottest minimum temperature
decades were 1975-84 and 1995-2004. Annual average
maximum temperature had decreased at the rate of 0.008 °C
in the last 50 years. However, in the year period 2001 to 2004
the maximum temperature has decreased by 0.6 to 0.9 °C.
Average annual minimum temperature had increased at the
rate of 0.02 °C no spurt in increase in minimum temperature
in recent years is noticeable. Weekly longterm trend in
weekly temperatures showed an increasing trend in maximum
temperature during 45" and 46" standard meteorological
week (SMW).

In global warming it had been shown that minimum
temperature will increase more than the maximum. However,
maximum temperature at Pusa has shown a consistently
decreasing trend in contrast to the increasing trend of
minimum temperature. While the increase in minimum has
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Fig. 1 : Variations in annual maximum temperature at Pusa
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Fig. 2: Variations in mean annual minimum temperature at
Pusa
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Table 1: Decadal variations in average monthly maximum temperature (°C) along with their LPA and CV at Pusa

Thermal time requirements of apple genotypes

Do 105564 1065-T4 107 5-24 1085-94 1005-04 LB&  SDC D00
Jan. AL BT 2270 23,109 2090-5.1% 227 15 6.4
Fh. 2T A2 2T.0l4) 261110 266003 2600-1.4% 65 14 a0
ar. IZAE.EH 0 24097 31414 I2.000.00 3130-1.8 320 15 4.0
Apr. ITAC2EY 36708 35711 3630000 3530-2.1% 363 17 4.8
My IT.0024 IT AL Z6.00-1.8) 36 50-04) 3G3-1.0 368 12 4.8
Fim. 350000 52041 349000 353005 3470080 350 17 4.0
Jal 2024 Z20.E 32604 3270 3300127 327 na 2.8
oy, I2AGLE F20-2.1) 32920 I28015) EX Rl 335 nr 23
Zp. 3240000 2051 IZ0E.IH I2.40000 I2A-1.00 324 nr 23
Oct. 3101060 31.40-006)  32.503.1% 32013 3160007 316 11 35
Hrr, 28.M-1.3)  282-13) 28813 200023 28.50007 285 na 29
Dec. MArlEy MaA00)  MA03E 248013 AET-2TH 44 11 43
lean 31313 31104 30800 3110040 I050-1.3) anm 11 4.0
HITAH +127 +51 5 -5 +50.9 -162 .6
*Values in parenthesis are cramer s t, test; HUAN: Heat unit anomaly from normal;
Table 2: Decadal mean monthly changes in minimum temperature
Dloxiths 1055-64 1065-T4 197 5-54 1985-94 1005- 2004 LP& 5D 0 (%)
Jar. R (1 B30 Ta-24% .80 RO a4 13 09
Fh, 11000257 DE-1E 94028 11.0005%  11.42.0% 105 1s 151
Mlar. 16 40-1.6% 4322 1450-30% 162012 160007 157 15 or
Lpr. 2100047 0213 195-3.1% 21310y 210l 208 15 A
My 2480100 ZRC-10 212-T3% MT0E 25201M L] 1r Tn
Fa. 2630167 2520090 A3TF-56% 254005 2660247 255 15 60
Fal 2030100 25 1-1.00 23404 5% 25E-00N T4 257 21 21
Loz, 25900017 26-0.3) M4.10-2TH R0 2T 11 258 a3 6
Sep. 2590187 250000 2430-23% 2480000 2610239 254 14 55
Ot 21102 2100043 1950-33% 1300 2240239 212 1% ig
Hurmr, 1360-1.20 14.10-0.31  12.10-4 5% 14897110 157269 143 an 140
Drec . 1000047 8310 83020 104714y 1090247 ar 13 173
Mlean 19.30007 lasc-0ay  1730-2.1% 19,103 1993 1% 190 11 a0
HITAET +37.1 -176.7 5957 +77 .4 +340.7

*Values in parenthesis are cramer s t, test; HUAN: Heat unit anomaly from normal;

not accelerated in recent years the maximum has shown an
accelerated decrease. The only possible explanation is that
the decrease in maximum is due to increased aerosol content
of air arising from pollution which appears to be on the rise
in recent years. The increase in maximum temperature in
the 45" and 46" SMW in place of the expected decrease in
a matter of concern calling for a change in sowing time for
wheat at Pusa.
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