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Effect of different management conditions on rutting
behavior of Indian dromedary camel

Champak Bhakat', S. Raghavendra® and M. S. Sahani’

National Research Centre on Camel, Bikaner, Rajasthan, India.

Abstract :Ten adult male camels of 8-10 year aged were divided into two comparable groups.
Group I was given regular exposure to adult female camel for 20 to 30 minutes daily in the
morning hours, whereas group II was denied such kind of exposure. Environmental variables,
rutting behavioral frequency and intensity parameters, important physical parameters, cardinal
physiological responses and plasma hormone levels were studied in non-rutting (Nov- Dec)
and rutting (December-February) seasons. The statistically analyzed experimental observation
revealed that peak winter season started after 4" and 5™ weeks and RH during morning hours
was significantly higher than evening, whereas THI was significantly higher during evening
hrs than during morning. Rutting behavioral frequency of extrusion of soft palate, flapping of
tail and frequency of micturition and spreading urine on it's back were significantly increased
in group I as compared to group II after 3™ week. Behavioral intensity of frothing of salivary
secretion, making metallic and gurgling sound, back leg separate apart, flow of poll secretion
and marking territory were very low during first two weeks, however, during 9, 10" weeks
the intensities were very prominent. In fact the significant variation between groups was
found during 3™ and 4" week onwards. In both the groups, frequency and intensity parameters
were significantly higher during morning hrs as compared to evening hrs. The cardinal
physiological responses like, respiration rate and pulse rate were significantly increased
during evening hrs as compared to morning hrs in both the groups. The plasma testosterone
and cortisol levels greatly varied among studs in both, the exposed and the unexposed groups.
‘During first two weeks, variations in plasma testosterone and cortisol levels between the two
groups were non-significant. But testosterone and cortisol level significantly increased in
group I as compared to group II from 4™ week onwards and continued till 10" week. Third
week onwards DMI (fodder) and body weight got significantly reduced in group I as
compared to group II. In both the groups, all rutting behavioral frequency and Intensity
parameters were negatively correlated with DMI (fodder), water intake, body weight and
environmental variables. It is concluded that early rut in adult mature male camel can be

aroused by giving regular exposure for 20-30 min to adult female camels, at least for two
weeks during the onset of winter season.
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Introduction

In a desert ecosystem, camel
keeping 1s regarded as an important
resource for sustenance. Camels are able
to with stand and sustain up to 20 to
22% of body weight loss during severe
famine conditions, whereas other
livestock, like cattle and buffalo can not
sustain beyond 10 to 12% loss 1n body
weight. (Saham and Mehta, 2004). Due
to short pay back period and higher
benefit cost ratio, from carting and
farming, the use of camel 1s profitable
and advantageous 1n Thar desert
ecosystem (Bhakat and Sahani, 2005).
Camel population in the world 1s 19.32
million and out of that India possesses
1.03 million camels (FAQO, 2002). Indian
camel population i1s however mainly
confined to north- western states
(Rajasthan, Gurat, Haryana and
Punjab), with highest density 1n
Rajasthan (Khanna et al. 1990).

Camels are considered to be stoic
which means that they repress emotions
and are indifferent to pleasure and pains.
They are seasonal breeders. The
breeding season 1n the northern
hemisphere, at a distance from the
equator, is roughly the later half of the
cold weather, generally from December

to March. Doerges et al. (1992) reported
that during Australian winter, breeding
camel groups are composed of one adult
male with several females and calving
occurs only in breeding season. The
great problem of camel rearing
enterprise is that they are slow breeders,
having late puberty and breeding take
place only in a few months, which
causes low calving rate. To make
maximum use of breeding stud within a
few months, 1t 1s very necessary to
initiate rut as early as possible. The 1deal
management procedure which are of
least cost can be used as a tool to arouse
early rut. Thus, an adult mature camel
can be used effectively in the best
possible way during their short breeding
period. As SOCI0-€conomic
developments are taking place in the
rural areas of dry and cultivable land, the
camel management systems are also
changing. It 1s, therefore, necessary to
investigate  different  management
conditions to introduce early rut
appropriate to ecosystems and tradition
for economic up keep of camels.
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Materials and Methods

Ten adult male camels (Camelus
dromedarius) of 8-9 years of age
(Bikanen breed) belonging to National
Research Centre on Camel, Bikaner,
were used 1n the experiment. Animals
were divided 1nto two comparable
groups by maintaining uniformity in all
aspects, having almost similar average
body weight. Group I was given
exposure In front of five adult female
camels for 20 to 30 minutes everyday
during morning hrs, whereas group II
was not provided such an exposure.
Camels were kept under asbestos roofed
shelter and fed same kind of dry fodder
and concentrate (1 kg molasses + 1 kg
mustard o1l).

Environmental varniables

Daily  observations of the
microclimatic components were taken
during non-rutting season (Nov - Dec)
and rutting season (December -
February). Micro-environmental
parameters under the asbestos roofed
shelter such as maximum temperature,
minimum temperature, dry bulb and wet
bulb temperature were recorded. The dry
and wet bulb temperatures were
recorded at 8 AM and 4 PM daily. The
relative humidity (moming and evening)
and temperature humidity index

(morning and evening) were calculated
(McDowell, 1982).

Biological samples

Blood samples were collected
from each camel at fortnightly interval.
The plasma testosterone and -cortisol
levels were assessed by RIA method.
The Gamma Coat ['*I] cortisol radio
immuno assay (Diasorin S.p.a, Italy) kit

was used for estimation of camel blood
plasma cortisol. The intra and inter assay
coefficient of variation were ranged
from 6.6 to 7.7 and 8.8 to 9.8 percent
respectively. The minimal detection
limit of assay was 0.21ug / dl. The
Gamma Coat ['*I] testosterone radio
immuno assay (Diasorin S.p.a, Italy) kit
was used for determination of camel
blood plasma testosterone. The intra and
Inter assay variation coefficient were
ranged from 3.5 to 8.6 and 6.2 to 7.6
percent respectively. The minimal
detection limit of assay was 0.02 ng / ml
at 95 % confidence limit.

Rutting behavioral frequency and
intensity parameters

Rutting behavioral frequency and
Intensity parameters were recorded by
scientific coding method. For this
purpose a suitable score card was
developed containing all related
parameters, which were graduated time
wise (moming and evening) and also
animal wise. All these observations were
recorded for six days in a week for ten-
weeks, covering rutting and non-rutting
seasons. Rutting behavioral frequency
parameters such as extrusion of soft
palate (per min), flapping of tail (per
min), micturition frequency (per hr),
urine spreading on it's back (per hr) were
recorded. Rutting behavioral intensity
parameters such as frothing of salivary
secretion, making metallic sound and
gurgling sound, back leg separate apart,
flow of poll secretion and marking
territory were observed on a five point
scale which refers to the degree of the
behavioral intensity i.e. 1 — very low, 2 —
fair (noticeable degree), 3 — medium, 4 —
prominent and 5 ~ very prominent
according to Fraser (1988).
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Cardinal physiological responses

Cardmal physiological responses
such as pulse rate (per minute) and
respiration rate (per minute) were
recorded daily around 10 AM (morning)
and 4 PM (evening). The pulse rate was
recorded by placing the finger tips in
middle coccygial artery of ventral aspect

of tail and respiration rate was measured
by stethoscope.

Physical parameters

Some important physical
parameters such as fodder intake and
water intake and body weight changes
were recorded. One type fodder namely
Phaseolus aconitifolius (Moth chara)
was provided to both groups during
whole experimental periods. Fodder and
water intake recorded twice in a week
and body weight recorded once in a
week. Dry matter content of fodder
samples were estimated at weekly
interval.

The experimental data were
subjected to statistical analysis. The
paired t-test was applied between the

groups and within a group between
morning - evening  observations
(Snedecor and Cochran, 1989). The
paired sample correlations were also
calculated between groups and within
groups (Steel and Torrie, 1981).

Results and Discussions

Environmental variables

The observations were recorded
for ten weeks starting from last week of
November with the onset of winter

season. Mean = SE of micro climatic
components in different periods is
presented in Table 1. From 4™ and 5%
(3" week of December) weeks onward,
the peak winter season started. R.H
(morning and evening) gradually
reduced over the weeks, as the severity
of cold weather increased. RH during
morning hrs was significantly (P<0.01)
higher than evening, whereas THI during
evening was significantly (P<0.01)
higher than morning values. Similar

trend of observations has been reported
by Bhakat (1997).

Table 1. Mean + SE of micro climatic components in different periods.

Period Maximum Minimum RH RH evening THI THI
(Weeks) Temperature Temperature morning o/ . :
o 0 0 mornmg evemng
n=70 C C
% # w %

15¢ 31.54+040 14.66+0.16 88.86+0.46 53.86+0.51 67.50+0.15 70.72 +0.07
pnd 29.73+£0.19  13.56+0.13 8543+0.53 4928+0.56 6820+042 71.68+0.11
3rd 2847+0.15 1230+0.18 81.86+0.51 45.14+040 6843+025 7224+ 004
4% 27.17+023  10.73+£0.16 7828+0.56 43.43+0.57 6890+024 72.24+ 0.04
5t 25.07+0.13  936+0.14 7443+0.65 39.86+034 69.01 008 72.59+0.05
6 23.81+0.15 8.07+0.16 . 71.00+0.82 36.14+0.74 69.58+0.19 73.18+0.13
7t 22.61+0.17 7.00+£0.14 63.57+1.00 32.57+057 6993+0.18 73.82+0.10
g 21.08 +0.19 594+£0.11 57.43+0.78 30.57+030 7094+0.19 74.19+006
gt 20.81 + 0.23 494+0.12 54.71+042 29.14+034 7138+0.09 73.04+073
10% 19.60+£0.16 4.10+0.08 51.71+£042 2871+042 71.09+009 7364+ 0.69

** Significant at 1 % level. THI
Humudity.

= Temperature Humidity Index, RH = Relative
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Rutting Behavioral Frequency

Early
rut

Mid
ruf

Peak

Table 2 represents weekly mean +
SE of mtting behavioral frequency
before and during the breeding season in
camel. Rutting behavioral frequency like
extrusion of soft palate, flapping of tail
and frequency of maicturition were
almost similar in both groups during 1%
and 2™ weeks. These first two weeks
were actually the onset of winter season,
and the differences between the two
groups were non-significant with respect
to these rutting attributes. From third
week onwards, the frequency of all these

parameters

the groups the

significantly

(P<0.01)
increased in exposed group, as compared
to unexposed group. Exposure of male
camel in front of female camels rather
provoked the amimals and increased all
the rutting behavioral frequency, just
during onset of winter season. In both
frequency of these
parameters were significantly (P<0.01)
higher during morning hrs as compared
to evening hrs. Since during morning hrs
exposure to adult female was given, all
rutting behavioral

frequencies

WCIcC

higher as compared to evening time.

Table 2. Weekly mean = SE of rutting behavioral frequency before and during

- weeks

3 rd

4th

51]1

Extrusion of
Soft Palate
/min

M E
0.28 0.28
0.18  0.18
1.28 1.14
+ 4
0.18 0.14
1.50 1.00
+ +
0.20 0.10
2.43 1.42
+ +
0.20 0.20
3.14 2.14
- +
0.26 0.26
3.71 2.86
+ +
0.18 0.26
4.28 3.43
+ +
0.18 0.20
4.52 4.00
0.10  0.12
4.83 4.43
=+ +
0.21 0.20
4.84 4.76
+ 3
0.12 0.14

breeding season.

1.01

M = Moming, E = Evening

Exposed Group
(n=300)
Flapping of Tail
/min
M E
2.87 2.43
+4- +
0.51 0.43
5.28 4.28
4 +
0.28 0.27
7.28 6.28
042  0.43
0.28 8.28
+ =
0.29 0.28
11.28 09.43
+ +
0.68 0.61
21.71 19.71
-+ =
1.49 1.60
33.14 31.14
+ =+
1.26 1.26
43.00 40.14
+ +
1.17 0.91
45.43 41.71
+ =
1.06 0.99
46.86 44 .28
o +

1.19

Micturition
frequency
/hr
M E
1.00 1.00
0.10  0.11
1.28 1.00
0.18  0.10
X
1.86 1.14
+ +
0.26 0.14
2.71 1.71
+ +
0.18 0.18
3.28 2.28
+ +
0.18 0.19
* ¥
3.87 2.86
- i ﬂ:
0.14 0.14
3.87 2.86
+ <+
0.15 0.14
4.28 3.28
+ +
.18 0.17
4 .43 3.43
+ +
0.19 0.20
4.16 4.00
+ +
0.14 0.31

Extrusion of

Soft Palate
/min
M E
0.28 0.27
+ +
0.18 0.19
1.14 1.12
+ xT
0.14 0.13
1.28 1.00
+ +
0.18 0.10
1.57 1.00
=+ T
0.20 0.10
2.14 1.28
+ +
0.26 0.18
2.71 1.71
= =+
0.18 0.18
3.28 2.57
4+ +
0.18 0.43
4.00 3.00
=+ -
0.10 0.11
4.43 3.43
+ +
0.21 0.20
4.72 3.86
+ +
0.15 0.14

Unexposed Group
(n=300)
Flapping of
Tail
/min
M E
243 1.71
:t e
0.48  0.28
4.86 4.00
* +
040 0.31
A 2K
6.57 5.57
:’: =i
0.30 0.31]
828  7.28
+ +
0.28 0.27
9.57  8.28
0.37 0.36
¥k
18.57 16.2

* 8 =+
1.74 1.6l
3043 285
+ E:
149 1.62
41.57 394
+ 3+
1.06 (.89
42.57 40.7
+ 1 +
1.02  0.99
43.14 41.8
+ 6+
1,18 1.20

Micturition
frequency
/hr
M E
1.00 1.00
+ +
0.11 0.12
1.00 1.00
0.10 0.1
o ok
1.14 1.00
= +
0.14 0.12
1.71 1.00
+ -
0.18 0.10
2.28 1.28
:l: .
0.18 0.17
%k %

2.86 1.86
+ +
0.14 0.15
2.86 1.86
-+ =+
0.12 0.14
3.28 2.28
0.18 0.17
3.43 2.43
+ -
0.21 0.20
3.80 2.71
+ +
0.14 0.18

** Data 3™ week onward significant at 1 % level.
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Cardinal physiological responses

Cardinal physiological responses
and other behavioral frequency are
presented in figure 1. The cardinal
physiological responses like respiration
rate (RR) and pulse rate (PR) increased
significantly (P<0.01) during evening as
compared to morning hrs 1n both groups.
It is mainly due to diurnal variation. The
average values of RR (morning and
evening) of group I and group Il were
6.57 £ 0.20, 8.43 + 0.22 and 6.00 = 0.38,
8.00 + 0.38 per minute, respectively. The
average values of PR (momming and

evening) of group I and group II were
40.28 + 0.29, 42.86 = 0.51 and 40.43 £

0.30, 4328 + 0.52 per minute,
respectively. The variation of cardinal
physiological responses between the two
groups was non-significant, indicating
that rutting signs were aroused with 1n
the normal physiological conditions.
High and low values of respiration rate
and pulse rate were with in the normal
physiological range for camel. Similar
trend in these observations was reported
by Bhakat er al (2003). Samee (1998)
also found that hematological parameters
(TEC, HB %, PCV, TLC) were non-
significant in rutting and non-rutting
season. From 3 week onwards, the
average frequency of urine spreading on
it's back significantly (P<0.01) increased
in group I as compared to group 1.

Rutting behavioral intensity

Table 3 reveals weekly mean + SE
of rutting behavioral intensity before and
during breeding season. The behavioral
intensity of frothing of salivary
secretion, making metallic sound and
gurgling sound were very low during
first two weeks in both groups. The
significant (P<0.01) variation was found
between the groups during the 3" and 4™

week onwards. During 3™ and 4" weeks,
the intensities were fair (of noticeable
degree), during 6™, 7™ 8™ weeks, the
intensities were medium to prominent
and during 9", 10™ weeks, the intensities
were very prominent. Flowler (2000)
reported that rut utter i1s a umque
blubbering or gurgling vocalization
produced by blowing air through dulla
(diverticulum of the ventral aspect of
soft palate, that is protruded through the
mouth). Saliva is also produced in
abundance as a result of the vocal
exercise and this is whipped into a froth
that further modifies the sound. In both
the groups, intensity of these parameters
was significantly (P<0.01) higher during
morning as compared to evening. Figure
2 expresses the other rutting behavioral
intensity like “back leg separate apart”,
“flow of poll gland secretion” and
“marking territory” in different periods.
Significant (P<0.01) vanation between
groups was observed on 3™ week
onwards. All the rutting behavioral
frequencies were significantly (P<0.01)
higher in group I as compared to group
II. A regular exposure in front of female
camels increased these frequencies
significantly. In both the groups,
behavioral frequencies were
significantly (P<0.01) high during
morning than during evening hrs.

Biological samples

The testosterone and cortisol levels
in blood plasma during different periods
of rut in Indian camel are given in Table
4. The level of testosterone greatly
varied among studs in both groups, but
during 1°* and 2" week, the variation of
plasma testosterone level between two
groups were non-significant. The
testosterone level significantly (P<0.01)
increased in the exposed group as
compared to unexposed group from 4"
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Figure 1. Cardinal physiological responses and other behavioral frequency.
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week onwards. A regular exposure of the
animal in group I in front of female
camel contributed to the increase of
testosterone level, as compared to
unexposed group. When male camels
were exposed in front of adult female
camel, a visual sensation transmitted
through occulo-motor nerves, which
finally secrets more testosterone in
circulating blood (Hafez, 1985). The
increased testosterone level caused
higher rutting behavioral frequency and
Intensity parameters. Agarwal (1996)
also  reported  that  testosterone
concentration of studs increased during
breeding season, as compared to non-
breeding season. Higher level of
circulating  testosterone from late

December to end of March was also
found by Yagil and Etzion (1980).

The level of cortisol did not show
variation upto 2" week in both groups,
but significantly (P<0.01) higher levels
of cortisol were found after 4™ week
onwards in the exposed group, as
compared to the unexposed group. Since
during the rutting period the energy
requirement of breeding male gets
increased, the level of gluco-corticoid
hormones like cortisol was also found to
be increased. As this hormone has a
physiological role 1n providing extra
energy, by virtue of it’s glycogenolytic
and glucogenic property (Hafez, 1985).

Table 3. Mean = SE of rutting behavioral intensity before and during breeding

SCASOI1l.
Exposed group (n=300) Unexposed group (n=300)
Fl‘Sot]l?lng of Metallic Gureline Sound Frsot}?mg of Metallic Gurgling
alivary Sound urgling Soun alivary Sound Sound
secretion secretion
15! to 2™ weeks
1.0 £0.08 1.00+:0.12 1.00x£0.10 1.0 £0.09 1.0 =+=0.11 1.00=0.10
M to to to to to to
1.32+0.11 1.43 +0.19 1.28+0.17 1.31+0.12 1.33 £ 0.20 1.14 £0.12
Early NS 1.0 £0.09 1.00+£0.13 1.00+£0.11 1.0 £0.10 1.01 £0.13 1.00£0.11
rut E to to to to to to
Overall 1.11 £0.07 1.25 +0.11 1.16 £ 0.09 1.00 = 0.08 1.10 £ 0.09 1.07 £ 0.09
3" to 5™ weeks
1.86 £0.12 1.86+0.13 1.71 £ 0.16 1.0 +1.11 1.57+0.19 1.28+0.17
M to to . to to to to
3.14£0.20 2.86+0.14 3.00+0.22 2.00+0.31 1.86 +£0.13 2.00£0.20
Mid ok * 1.00£0.10 1.0 £0.11 1.00+£0.10 1.0 £0.10 1.00x1.12 1.00£0.11
rut E to to to to to to
1.86 £0.30 2.00+0.07 2.00+0.23 1.57+0.19 1.14 + 0.13 1.14+0.13
Overall 2.71 £0.09 2.57 £0.06 1.50 £ 0.09 1.15 + 0.09 1.41 £0.11 1.15+0.10
' i ¥ % ok x o % ¥ 3 ¥ L g
6™ to 10" weeks
3.71 £ 0.16 3.85+0.13 3.71 £ 0.16 271 £0.16 3.14 £ 0.14 2.71 £0.16
M to to to to to to
| 5.004+0.13 4.86+0.14 5.00£0.14 4.43 +0.19 3.86+0.12 4.14 £0.15
Peak ¥k 271 £0.16 2.57+0.28 2.71 £ 0.17 1.71 £0.16 214+ 0.15 1.71 £0.18
rut E to - to to to to to
4.14 £ 0.25 4.00 +0.21 3.71 £0.18 2.28+0.17 2.86 +0.14 3.14+£0.12
Overall 3.86+0.12 4.45+10.12 427+0.12 2.87+0.14 2.95+0.11 2.97+0.11

¥ %

* %

*

o

* %k

sk

*k

%

** Data 3™ week onward significant at 1 % level, NS- Non-Significant, M = Morning, E = Evening

&
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Figure 2. Rutting behavioral intensity.



Champak Bhakat et al.

Table 4. Levels of Testosterone and Cortisol in blood plasma during different period
of rut in Indian camel.

Exposed Group Unexgosed Group
-i'j.-_. Period Testos/telione Cor/tis;»l Testos/telione Cor/tis;)l
S weeks (ng/ml) (ng/ml) (ng/ml) (ng/ml)
75
n=25 n=25 n=25 n=25
Early 1 2" 7.84 £ 2.08 8.26 + 0.50 554 +1.31 6.30 £ 0.35
rut
kK kk E S
Mid 2 4% 23.40+1.51 13.00+0.89 842+283  1040+0.82
rut
Kk 2 3 - 2 3 S
Peak 3 6" 43.40+6.01 1120+080 13.92+5.26 9.20 + 1.48
rut 4 gt 42.40 £ 4.49 13.40 + 0.35 18.40 £ 4.31 10.90 + 0.82
S 10" 49.40+528 1260+1.40 27.66+6.71 9.80 + 0.37
** Data 47 week onward significant at 1 % level
Physical parameters concentrate mixture viz: molasses +
mustard o1l (1 kg + 1 kg) was consumed
‘Mean  values of  physical by all camels thoughtout the period to

parameters of rutting camel at different
weeks are presented in Table 5. During
the first two weeks, DM (fodder) intake,
water 1mtake and body weight changes
were non-significant between group I
and group II. But from 3" week onwards
DM (ftodder) intake and body weight
were significantly (P<0.01) reduced in
exposed group as compared to
unexposed group. The water intake was
also gradually reduced, but the variation
between two groups was found to be
non-significant. Since DM intake and
water 1ntake are positively correlated
(Tandon et al, 1993), as DM intake
reduced, the water consumption also was
found to. be reduced too. Regular
exposure of breedable males in front of
female camel enhanced all the rutting
behavioral frequency and intensity
parameters, which lead to reduced DMI
(fodder), water intake and body weight
of studs during 3™ week onwards. The
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compensate higher energy requirement
during breeding season. The overall
decrease in DMI, water intake, body
weight in group I and II were 45.48%,
29.82%, 9.63% and 33.80%, 26.57%,
8.41%, respectively.

Correlation (-) between physical,
micro-climatic variables and behavioral
frequency and intensity parameters are
given In table 6. In both the groups,
rutting behavioral frequency and
intensity parameters were negatively
correlated with DM (fodder) and water
intake, body weight-and with all micro-
environmental variables.

From the above study, 1t may be
concluded that early sexual behavior/ rut
in adult mature male camel can be
aroused by giving a regular exposure of
20 to 30 minutes in front of adult female

camel at least for two weeks during the
onset of winter season.
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Table 5. Mean values of physical parameters of rutting camel at different weeks.

Exposed Group Unexposed Group
Period D.M D.M
WEEKS  (Fodder) Water Body weight (Fodder) Water Body weight
Intake (ke Intake (kg) (kg) Intake (ke Intake (kg) (ke)
n 100 100 50 100 100 50
Bl Initial 12.84+0.10 2850+0.19 683.60+9.67 12.81+0.09 28.60+0.22 685.20+9.79
o 15 12774009 29.15+0.22 683.00+1029 12.46+005 2920+0.14 680.00 + 9.68
ond 1206 +£0.17 2850+0.60 679.40+1134 1191+0.19 2875+034 675.20=x10.02
¥k NS &k % o % NS 3
Mid 3 1078 £ 0.05 27.25+043 674.00+8.74 1245+0.11 27.65+034 678.20+9.56
ot 4% 1004+0.16 2625+031 669.00+10.19 1035+0.12 2640+0.34 676.20+ 10.00
5th 891+0.14 2575+034 66420+1045 10.29+0.11 26.80+020 674.20x=9.16
* % NS ok ** NS i
6 814+0.12 2475+0.33 654.60+£1022 9.44+0.16 2625+042 669.20+8.11
Peak 7th 728 +£0.06 2255+030 644.80+10.11 873+0.07 23.60+0.29 654.20x11.57
ot gt 791 +£0.07 21.15+022 63480+945 851006 2225+024 644.20+10.23
oth 702+0.16 2025+0.14 627.00+11.38 849+0.06 21.25+0.12 634.20+9.87
10t 700+£014 2000+050 617.80+10.00 848+0.12 21.00+034 627.60+8.93
Overall decrease 45 .48 29.82 0.63 33.80 26.57 8.41

%
** Data 3™ week onward significant at 1 % level, NS — Non-Significant.

The average DM intake through 1kg Molasses + 1 kg Mustard o1l mixture was 1.6 kg
/day / camel.

Table 6. Correlation (-) between physical, micro-climatic variables and behavioral
frequency and intensity parameters.

Exposed Group Unexposed Group
Morning Evening Morning Evening
Frequency parameters - Frequency parameters
Fodder Intake 90 10 .96 88 to .94 .83 to .92 .69 to .87
Water Intake .87 to .97 .87 t0.97 .80 to .95 74 to .95
Body Weight .86 to .98 .88 10 .98 .81 to .98 77 to .98
Maximum 90 to .94 85 to .93 85 to .93 74 to .91
Temperature
Minimum 92 to .97 .88 to .95 87 to .95 74 to .93
Temperature
- Intensity parameters Intensity parameters
Fodder Intake 93 to .96 .83 to .94 86 to .93 .63 to .85
Water Intake .89 to .94 86 to .96 .83 to .90 .68 to .91
Body Weight .88 to .96 83 to .97 17 to .94 .61 to .95
Maximum 91 to .94 .86 to .94 86 to .93 71 to .90
‘Temperature
Mimnimum 94 to .96 87 to .95 87 to .93 72 to .90
Temperature

All values are significant at P < 0.01.
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