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-------------- (12) ------------------- Dept. of Physical Edu. --------------------------------------The purpose of the study was to investigate the effect of diurnal variation in selected
physical fitness components of Baseball players. The sample included 15 male soft ball Intercollegiate players from Degree College of physical education. Amrava'ti, Some standardized tesl of
physical fitness components (explosive strength, agility, flexibility and speed) were carried out a!
different lime {6:0()am-7:()()am, 8:30ani-9:3Qum, 2:30pm~3:3()pm and 6;00pm-7;()0prn) of a day.
Collected data were analyzed on the bases of A NOVA and further LSD Post-hoe was applied. In
physical fitness components the performance of explosive strength (4.47), agility (25.84) and speed
{16.15f were found to he significant because the values arc greater than tab Fit.o5d.57) = 2.772
whereas flexibility is found insignificant, h can he concluded that that changes and fluctuations that
takes place in the physiological parameters of the body within twenty four hours affects a lot the
performance.
Introduction
Biological rhythms are defined as cyclic changes that recur regularly over a given time.
Fluctuation is biological functions are known is occur in almost all jiving beings, they are controlled
by what is called the limbic system one of the oldest brain section in phylogenic histrorical. The
duration of such biological cycles ranges from a few hours to much longer periods. The 24 hours
rhythm is one of the most prominent cycles, which: controls variations in body temperature, the pulse
rate, the respiratory rate, the hormonal secretion and the amount composition if urine excreted by a
person. Body temperature is usually a,I its lowest (about 36°C) in the early morning hours and at its
highest (about 37.4°(.;} in the late afternoon or in the early evening. These variations can he reversed
by mcrciy changing one's daily living habits such as eating and sleeping. According to experts., this
variation is credited to the circadian rhythm seen in other areas of physiology and is affects by daily
routines such as sleeping, eating, sight and time, il also appears that long periods of travel will cause
cycle changes. For instance, evidence id available to indicate that when a person travel in an aero
piane for 8 to 10 hoars ii may take the cycle 3 or 4 days to actually read just workers to reduce the
amount of these variations. Diurnal variations in athletic performance have been reported in
numerous studies. Most of studies showed that peak athletic performance has been found to occur in
the early evening, and mis time is contemporaneous with peak of the body temperature rhythm. while
worst performance has been found in the morning.
Now-a-days the biological adaptation has become a regular topic of discussion in the
international arena of competitions. This is mainly due to the vast difference in timing, climate and
food in different part of earth. The environment temperature is usually more favorable in the evening.
Biological adaptation is an indispensable aspect in the international area of competition.
Hence, the purpose of the study was to investigate the effect of diurnal variation in selected physical
fitness components of Softball players.
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Material and Methods
Subjects
Fifteen male softball Inter-collegiate players of Degree College of physical education,
Amravati were selected as subjects for the purpose of the study. Subjects were selected with
purposive sampling methods. The age of the subjects v>ere ranged between 18 to 25 years. Subjects
did not use any ergogenic aids or supplementations and also they were all free from any injuries
during the collection of data.
Administration of the test
Physical Fitness
To measure Physical Fitness selected physical fitness components were adopted are as follows:
1.
Standing broad jump
( To measure explosive strength of leg)
2.
50 Yard dash
(To measure Speed)
3.
Modified sit & reach test
(To measure Flexibility)
4.
Shuttle run
(To measure Agility)
Timing the day
The necessary data on the selected physical fitness components were collected at different
time of a day the following timing are as follows
6:00 AM - 7:00 AM
8:30 AM - 9:30 AM
2:30 PM - 3:30 PM
6:00 PM-7:00 PM
The entire test was carried out at the same day and at the softball ground of Degree College
of physical education. Amravati.
Statistical Analysis
Statistical analysis was done on the basis of ANOVA comparison of Diurnal variation of
selected physical fitness components. In physical fitness component researcher has selected explosive
strength (Standing broad jump), Speed (50 yard dash), flexibility (Modified sit & reach test) and
Agility (Shuttle run). A one-way analysis of variance (ANOVA) was utilized in order to determine
the difference if any, When the difference was found significance the LSD Post-hoc test was applied
to assess the paired mean difference among the group.
Comparison of Diurnal variation with the performance of standing broad jump
Mean of standing broad jump ai 6:0()am-7:00am is 1.937. mean at 8:30am-9:30am is 2.02,
mean at 2:30pm-3:30pm is 1.914 and mean at 6:00pm-7:00pm is 2,15 on ihe basis of mean there is a
difference between their ability. to see these difference is significant or not researcher has calculated
ANOVA.
Table No-1
SV
SS
DF
MS
F
Between
0.51
3
0.17
4.47*
Error
20141
56
0.038
Total
2.651
59
*significance at 0.05 level
Tabulated F0.05(3.56) =2.772
Above table shows that there is significant difference between explosive strength at different
of a day because calculated value F is 4.47which is greater than tab F0.05(3.56) =2.772. Since the F ratio
is found to be significant, the Least Significant Difference (LSD) Post hoc test is applied to assess the
paired mean difference among the group means which is shown on table no-2
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Table no – 2
6:00am
7:00am

8:30am
9:00am

1.937
1.937

2.02

2:30pm
3:30pm

6:00pm
7:00pm

1.914

1.937

2.15
2.02
2.02

1.914
1.914

2.15
2.15

MD

CD

0.08
0.02

0.14
0.14

0.21*
0.10
0.13
0.23*

0.14
0.14
0.14
0.14

@significance at 0.05 level
It is learnt from the table - 2 that the mean difference values 0.21 and 0,23 are greater than
the critical difference value 0.14. Hence, the mean performance of explosive strength at evening is
significantly better than morning as well as afternoon, the table also shows that there is no significant
difference among the mean of other timing.
Comparison of Diurnal Variation With The Performance Of Shuttle Run
Mean of shuttle run at 6:00am-7:00am is 9.947, mean at 8:30am-9:30am is 9.902, mean at
2:30pm-3:30pm is 11.274 and mean at 6:00pm-7:00pm is 9.83 on the basis of mean there is a
difference between their agility, to see these difference is significant or not researcher has calculated
ANOVA.
Table no – 3
SV
SS
df
MS
F
between
21.556
3
7.185
error
15.581
56
0.278
25.84*
total
37.137
59
*significance at 0.05 level
Tabulated F0.05(3.56) = 2.772
Above fable shows that there is significant difference between shuttle run at different of a
day because calculated value F is 25.84 which is greater than tab F0.05(3.56) = 2.772. Since the F ratio
is found to be significant, the Least Significant Difference (LSD) Post hoc test is applied to assess the
paired mean difference among the group means which is shown on table no-4
Table no – 4
6:00am
7:00am

8:30am
9:00am

9.947
9.947

9.902

2:30pm
3:30pm

6:00pm
7:00pm

11.274

9.947

9.83
9.902
9.902

11.274
11.274

9.83
9.83

MD

CD

0.04
1.32*

0.38
0.38

0.11
1.37*
0.07
1.44*

0.38
0.38
0.38
0.38
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@significance at 0.05 level
It is learnt from the table - 4 that the mean difference values 1.32, 1.37 and 1.44 are greater than the
critical difference value 0.38. Hence, the mean performance of shuttle run at evening is significantly
better than morning as well as late morning, the table also shows that there is no significant difference
among the mean of other timing.
Comparison of Diurnal variation with the ngrfo.rniancc of Modified sits & reach test
Mean of shuttle run at 6:00am-7:00am is 15.06, mean at 8:30am-9:30am is 16.2. mean at 2:3()pm3:30pm is 15.06 and mean at 6:00pm-7:00pm is 18.06 on the basis of mean there is a difference
between their agility, to see these difference is significant or not researcher has calculated ANOVA.
Table no – 5
SV
SS
df
MS
F
between
90.18
3
30.06
error
1095.22
56
19.557
1.537@
total
1185.4
59
@ not significance at 0.05 level
Tabulated F0.05(3.56) = 2.772
Above table shows that there is insignificant difference between speed and birth season because
calculated value F is 1.537 which is lesser than tab Fo.o5(2,57) = 2.772. Since the F t ratio is found to
be insignificant, the Least Significant Difference (LSD) Post hoc test is not applied.
Comparison of Diurnal variation with the performance of 50 yard dash
Mean of 50 yard dash at 6:00am-7:00am is 6.502. mean at 8:30am~9:30am is 6.282. mean at
2:3()pm-3:30pm is 7.081 and mean at 6:00pm-7:00pm is 5.919 on the basis of mean there is a
difference between their speed, to see these difference is significant or not researcher has calculated
ANOVA.
Table no – 6
SV
SS
df
MS
F
between
10.66
3
3.55
error
12.33
56
0.22
16.15*
total
22.99
59
* significance at 0.05 level
Tabulated F0.05(3.56) = 2.772
Above table shows that there is significant difference between speed at different of a day because
calculated value F is 16.15 which is greater than tab Fn.os(.;.56t = 2.772. Since the F ratio is found to
be significant, (he Least Significant Difference (LSD) Post hoc test is applied to assess the paired
mean difference among the group means which is shown on table no-7
Table no - 7
6.00 am - 8.30 am - 2.30 pm - 6.00 pm -7.00 MD
CD
7.00 am
9.00 am
3.30 pm
pm
6.502
6.282
0.22
0.34
6.502
7.081
0.57*
0.34
6.502
5.919
0.58*
0.34
6.282
7.081
0.79*
0.34
6.282
5.919
0.36*
0.34
7.081
5.915
1.16*
0.34
@ significance at 0.05 level
It is learnt from the table - 7 that the mean difference values 0.57, 0.58. 0.79. 0.36 and 1.16 are
greater than the critical difference value 0.34. Hence, the mean performance of speed at evening is
significantly better than morning as well as late morning and afternoon, the table also shows that
there is no significant difference among the mean of morning {6:00am -7:0()am) and late morning
(8:30arn -9:30am).
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Conclusion
It is conclude that the diurnal variation for standing broad jump, shuttle run and 50 yard dash
were found to be significant. The reason for the significant difference may be attributed to the nature
of the selected subjects. As the subjects were chosen for the present study from the physical
education colleges, those were regularly used to attend morning and evening physical activity classes.
The theory classes and lunch time were 9:30am to 11:30am and 12:00pm to 1:30pm respectively
evident that physical performance depends upon individual's mental make-up as well as physiological
tone which might have shown the difference in performance at different time periods. The finding
also show's that there is no significant effect of time of day was observed on sit and reach test
performance. It may b attributed to the fact that flexibility depends upon joint mobility as well as
muscles elasticity property.
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