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ABSTRACT 

Fifteen Nili Ravi heifers aged I 3 months were randomly divided into three groups of 5 each. 
Group-I was fed I 00%, Group-II II 5% and Group-II1 130% of nutrients as per the Kearl (1982) feeding 
standards. Blood samples were collected at fortnightly intervals. Haemoglobin and haematocrit did not 
differ significantly in the three groups. Blood glucose levels in Groups I, II and Ill were 70.15± 1.67, 
67.1 ~± 1.67 and 65.25± 1.67 mg %, respectively. The differences were significant {P<0.05) in Groups I 
and Ill. Protein values did not differ significantly among the groups. Plasma urea (mmol/1) was higher in 
Group-I (7.38±0.34) followed ,by Group-II (6.85±0.34) and Group-III (6.18±0.34). The differences in 
Group-I and Group-III wer:e ;Jgnificant {P<0.05). Similarly, cholesterol (mg%) was higlwr (P<0.05) in 
Group-I (64.64±3.01) followed .by Group-II (61.38±3.01) and Group-III (52.88±3.01). Plasma 
triglycerides and thyroxine did not differ significantly among the groups. Plasma triiodothyronine (ng/ml) 
was highest in Group-I (1.67±0.07) followed by' Group-II (1.54±0.07) and Group-III (1.39±0.07). The 
differences were significant (P<0.05) in Group-I and Group-III.Age at puberty (days) was lowest in 

'Group-III (801.80±46.70) followed by Group-I (828.00±46.70) and Group-II (834.80±46.70). 
Significantly lower age at sexual maturity (days) was recorded in Group-II (840.40±54.24) fot.l Wed: by 
Group-I (828.00±46.70) and Group-III (!067.00±54.24). Number of services per conception w low~st 
in Group-II (1.20±0.50) followed by Group-I (2.70±0.50) and Group-III (3.00±0.50). It can be oncluded 

· that feeding the Nili Ravi heifers at 115 and 130% depressed circulating plasma levels of glucose, urea, 
cholesterol and T3• Reproductive efficiency in terms of age at sexual maturity and services per conception 
was highest at 115% plane of nutrition. 
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. Buffalo, the backbone of dairy industry in India still 
· suffers from a host of reproductive problems like • 
delayed puberty, higher age at sexual maturity and 

· poor conception rate. The reasons may be 
· physiological / 11utritio11al or genetic. Increased 
. nutrition level in young heifers may help to improve 
. physiological process, thus leading . to early 
. maturation of hypothalamic hypophyseal axis thus 

done in buffaloes on the level of nutrition, 
reproductive efficiency and blood 
composition. The present investigation was 
undertaken to study the influence of feeding 
levels on blood chemistry and reproductiv~ 
efficiency in buffalo heifers . 

leading to early initiation of ovarian activity and 
reproductive function (Armstrong et al 200 I, Reksen 
and Ropstad, 2002). Various workers have tried to 
improve . reproductive efficiency of . heifers by 
increasing the dietary energy level (Tuna-Pinto and 
Cronje 2000, Reksen and R.opstad 2002). 
Haematobiochemical profile is an index of 
homeostasis and is influenced by many factors 
including nutritional level. Not much work has been 
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MATERIALS AND METHODS 

Fifteen prepubertal buffalo heifers 
aged 13 months and weighing 207± 6.7 Kg · 
were randomly divided into three groups of 5 
each and kept at 100% (Group-I), 115% 
(Group-II) and 130% (Group-Ill) as per Kearl 
(1982) feeding standards on a ration 
containing 3.3% DCP and 44.5 % TDN. The . 
intakes of digestible crude protein and total 
digestible nutrients (kg/day) were 0.55 and 
3.28 in Group-I, 0.68 and 3.96 in Group-II 
and 0.66 and 3.95 in Group-Ill. The blood 
samples were collected in heparinized· vials _at 
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fortnightly intervals from 13 m·onths of age till the 
expected age at puberty i.e. 27 months. The protein 
free filtrate was prepared from the heparinized whole 
blood on the spot for blood glucose estimation (Folin 
and Wu, 1920). Haemoglobin (Hb) was estimated in 
the blood by cyanmethaemoglobin method (Dacie and 
Lewis, I 975) and the packed cell volume (PCV) by 
the meterohaematocrit method (Benjamin, 1985). The 
plasma was separated from rest of the blood in a 
refrigerated centrifuge at 2000 rpm for 20 min. and 
stored at -20°C in different aliquots till analy~ed for 
the biochemical constituents. The total plasma 
proteins and urea were estimated by the methods of 
Reinhold (1953) and Wootton (1964), respectively. 
Total cholesterol concentration was determined 
according to Henley ( l 957) and triglycerides (TG) as 
per Varley et al (1984 ). The plasma concentration of 
triiodothyronine (T3) and thyroxine (T4) was 
determined using the iodinated RIA kits obtained 
from BARC; India. The data .:>btained were analyzed 
statistically as per Snedecor and Cochran ( 1989). 

RESULTS AND DISCUSSION 

Blood composition and reproductive 
efficiency parameters have been depicted in Table I • 
Haemoglobin and pocked cell _volume did not differ 
significantly in the three groups. Blood glucose value 
was highest in Group-I followed by Group-II and 
Group-Ill. The differences oetween Group-I and 
Group-Ill were significant (P<0.05). Plasma protein 
did not differ significantly among _the three groups. 
Plasma urea concentration was highest in Group-I 
followed by Group-II and Group-Ill, the differences 
in Group-I and Group-Ill were significant (P<0.05). 
Similarly. cholesterol level was highest (P<0.05) in 
Group-I compared to Grm,p-H and Group-Ill. 
Triglycerides and thyroxine did not differ 
significantly but the value of thyroxine was highest in 
Group-Ill. T, was highest (P<0.05) in Group-I 
followed by Group-Hand Group-Ill. 

Lowest age at pube11y was obtained in 
Group-Ill followed by Group-I and Group-II. Age at 
sexual matmity was significantly lower in Group-II 
and Group-I compared to Grmip-111. Number of 
services per conception Was lowest in Group-II and 
higher in Group-I and Group-Ill, the differences in 
Group-I and Group-Ill were significant. . 

Haemoglobin and haematocrit values did not 
differ significantly in the three groups. Slightly higher 
value of hemoglobin in Group-Ill agrees with Bhat 
( i 999) for cows anC: bu~laloes. Lower level of 
glucose in Group-II and Ill cornpared to Group-I is an 
indicator of lower conversion of glycogen to glucose 

134 

as positive energy balance which increased 
circulating insulin levels (Amstalden et al. 
2000, Annstrong et al. 2001 ). Elevated level 
of blood .urea is an indicator of imbalance 
between energy and protein i.n high yielding 
dairy cows with decreased fertility (Ward 
200.0). Elevated plasma urea in Group-I 
might be due to catabolism of body proteins 
for energy purposes. (Toharmat et al. I 998, 
Pontler et al.2000). Higher cholesterol level 
in Group-I indicates that the animals were 
under stress as stress elevates synthesis of 
cholesterol for production of stress honnones 
(Hafez 1980, Bahga et al. 1988). 

Not much work has been reported on 
the level of feeding on thyroid hormones in 
bovines. Lowest T3 and T4 were observed in 
animals showing ketonuria i.e. deficient 
energy levels (Nikolic et al. 200 I). In early 
lactation · in cattle when the demand of 
nutrients is higher, lower values of T4 and T3 

were reported than those in mid lactation in 
cows (Gueorguier 1999). Lower plasma T3 

but · unaltered T 4 was observed in feed 
restricted lambs (Fkpe and Christopherson 
2000). 

Delayed ovarian activity was detected 
in cattle with negative energy balance 
(Reksen et al. 200 I). Butler et al. (2000) 
reported that negative energy balance in cattle 
delays first ovulation through inhibition of LH 
frequency. Tuna-Pinto and Cronje (2000) 
reported that normal fed heifers (growth rate 
0.6 kg/d) compared to restricted fed ones 
(growth rate 0.3 kg/d) reached puberty four 
week earlier. The favorable action of high 
energy diet on ovarian function has been 
reported by Armstrong et al. (200 I) and is 
due to increased peripheral concentrations of 
insulin and IGF-l which may increase growth 
rate of dominant follicle and sensitivity of 
follicles to FSH. Reksen and Ropstad (2002) 
also reported delayed ovarian activity in 
energy deficient dairy cows, whioh may be 
due to lower estradiol and progesterone 
production. 

The mechanism b)' which low dietary 
energy inhibits reproduction as explained by 
Pi1ws-Rodriguez and Sanchez--Tones (2001) 
may be due to reduced hypothalamic release 
of LH, diminished frequency at which pulses 
are generated by the hypothalamus to induce 
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Table 1. Effect of feeding level on blood biochemical profiles in Nili-Ravi buffalo heifers. 

No.of 
Feeding levels 

Parameter 
Observations. 

100% 115% 130% 
' . 

A. Haematological parameters 

Hb (gdl"1
) 150 l 2.28±0.28a 12.24±0.288 12.35±0.288 

PCV(%) 150 35.7±0.778 34.42±0.778 35.34±0.778 

. 
B. BLOOD BIOCHEMICAL CONSTITUENTS 

Glucose (mgdr1
) 150 70.15± 1.678 67.15± l.67ab 65.25± 1.67b 

Protein (gdr1
) 150 7.10±0.168 7.26±0.161 7.12±0.16a 

Urea (mmor1
) 150 7.38±0.348 6.85±0.34b 6.18±0.34b 

Cholesterol (mgdl"1
) 150 64.64±3.0la 61.38±3.0lb 52.88±3.0 I b 

,,,. 

Triglycerides (mmor') 150 0.13±0.01 8 0.12±0.01 8 0.12±0.01 8 

T3 (ng/ml) 90 1.67±0.078 l .54±0.078b 1.39±0.07b 

T4 (ng/ml) 90 59.73±9.14a 57.83±9.148 67.36±9.148 

C. REPRODUCTIVE PARAMETERS 

Age at puberty (days) 15 828.0±46. 7a 843.8±46.78 801.8±46. 7a 

Age at sexual maturity (days) 15 883.2±54.248 840.4±54.24 8 I 067 .0±54.24b 

Services per conception 15 2.2±0.58 

Similar superscripts indicate statistital at par values. 

the liberation of GnRH and hypersensitivity of the 
hypothalamus pituitary axis to low concentrations of 
estradiol produced by the ovaries in prepubertal 
heifers or in the adult females in anoestrus postpartum 
period. 

It is concluded that feeding at 115% and 
130% of Kearl feeding standards depressed 

. . 
. ab 
1.2±0.5 3.0±0.5b 

· plasma glucose, urea, cholesterol and T3 
levels. Reproductive efficiency in_ terms of 
age at sexual maturity and services per 
conception was highest at 115% level. 
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