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Abstract 
The present study was conducted on 36 crossbred cows with history of repeat insemination at different 

intervals, randomly categorized in infectious and non-infectious groups on basis of positive or negative 

reaction to Whiteside test belonging to the Dairy farm of College of Veterinary Science and Animal 

Husbandry, Mhow and clinical cases of progressive farmers brought for artificial insemination to 

Teaching Veterinary Clinical Complex and at the doorstep of farmers in nearby villages. These selected 

animals divided into 6 groups viz. GnRH analogue (Gp I), GnRH + HCG (Gp II), HCG alone (Gp III), 

HCG + GnRH (Gp IV), Progesterone (Gp V) and Control Group (Gp VI). The cervico-vaginal mucus 

samples were collected from the animals at oestrus and were immediately used for physical parameter 

analysis. The difference in spinnbarkeit values between hormonal treated repeat breeding and placebo 

treated repeat breeding cross bred cows were observed to be highly significant (P<0.01). The overall 

mean pH value found in the non-pregnant cows was 8.72 ± 0.22 and the difference was statistically non-

significant. The overall mean values of vaginal electrical impedance (ohms) of cervico-vaginal mucus in 

overall conceived crossbred cows were highly significant (P<0.01) at 0, 12th and 45th day, whilst in all 

non-conceived groups, it was highly significant (P<0.01) at day 0 and 12th day and non-significant at day 

45th.   

 

Keywords: Rheological, white side test, spinnbarkeit value, vaginal electrical impedance, repeat 

breeding 

 

Introduction 
The cattle population in our country is estimated to be approximately 190.9 million that 

include 151.2 million (79%) indigenous and 39.7 million (21%) crossbred and exotic cattle 

population (Annual Report, 2012). Repeat breeding has been defined as failure to conceive 

from 3 or more regularly spaced services in the absence of detectable abnormalities (Zemjanis, 

1980) [2]. 

Repeat breeding is one of the major gynaecological problem and an important cause of 

infertility in cattle that results in delayed conception and increased calving interval, loss of 

milk production, reduction in calf crop, increased cost of treatment and culling of useful 

breeding animals leading to heavy economic losses to the dairy producers (Bhatt and 

Bhattacharyya, 2012). The cause of repeat breeding may originate either during early stages of 

follicular maturation and / or during preovulatory period. Oestrus, the most visible phase of the 

oestrous cycle is characterized by nervousness, bellowing and mounting, stands to be mounted 

by another cow, reduced feed intake and milk production. Vaginal Electrical Impedance (VEI) 

is used to detect oestrus and to determine the timing of ovulation in cattle, buffalo, horse, 

sheep, goat and pig. The principle behind VEI measurement is to measure changes in the ionic 

balance of vaginal mucosa (Bowers et al., 2006).  

The rheological properties of cervical mucus like pH, spinnbarkeit value and arborisation 

pattern are important properties in relation to fertility. The degree of mucus crystallization/ 

arborisation pattern in cervical mucus is under the control of two ovarian steroid hormones 

(Verma et al., 2014) [6].  

 

Materials and Methods 

The proposed work was carried out on 36 clinical cases brought to the AI (Artificial 

Insemination) center of Department of Veterinary Gynaecology & Obstetrics, College of  
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Veterinary Science and Animal Husbandry, Mhow and in 

nearby villages of Mhow, these animals are divided on 6 

groups Gp I, Gp II, Gp III, GP IV, GP V and GP VI. The 

cervico – vaginal mucus samples were collected from the 

animals at oestrus and were immediately used for physical 

parameter analysis. Based on physical appearance, the estrual 

cervico-vaginal mucus was categorized as purulent, much-

purulent and clear. 

Spinnbarkeit value measured by take 2-3 drops of collected 

mucus sample were taken on a grease free glass slide and then 

another grease free glass slide was placed over it. The mucus 

was stretched between two slides by moving the second slide 

away from first one, until the mucus breaks. The distance 

between the two slides just before the breakage of the mucus 

string was measured by a scale (cm scale) mounted on the 

wall known as spinnbarkeit value (Sharma et al., 2013) [7]. 

 For fern pattern take Two to three drops of well mixed 

cervical mucus were spread uniformly over grease free glass 

slide and air dried. The air dried slide was examined under 

microscope using low power objective (10X) for 

crystallization pattern of the mucus known as fern pattern. 

The fern pattern of the observed mucus was grouped into 

three classes, viz., typical, atypical and nil as described by 

Luktuke and Roy (1967) [8]. 

a) Typical: Fern pattern with primary, secondary and 

tertiary branches. 

b) Atypical: Fern pattern with primary and secondary 

branches. 

c) Nil: Fern pattern with no primary, secondary and tertiary 

branches. 

 

The pH of cervical mucus was measured with help of pH 

paper. The Data analysis was done as per the standard 

statistical method by application of Factorial Completely 

Randomized Design (Snedecor and Cochran, 1994) [9]. 

 

Result  

The spinnbarkeit value of oestrual cervico-vaginal mucus of 

crossbred cows was measured in centimeter as described by 

Verma et al. (2014) [6] in the present study. Three or four 

consecutive readings were taken for each sample and the 

mean reading was considered as spinnbarkeit value of the 

sample. 

On analysis of the cervico-vaginal mucus of normal and non-

infectious repeat breeding cows, the elasticity (spinnbarkeit 

value) of cervico-vaginal mucus ranged from 7.19 to 20.76 

cm in all groups. The mean spinnbarkeit value found in the 

placebo + placebo treated crossbred cows was 18.10 ± 0.66 

cm while in group GnRH +GnRH, GnRH +hCG, hCG + hCG, 

hCG + GnRH and Inj. Progesterone treated repeat breeding 

crossbred cows, it was 12.28 ± 0.76, 12.23 ± 1.04, 12.48 ± 

1.25, 12.34 ± 1.28 and 11.76 ± 1.55 cm, respectively (Table 

1). The overall mean spinnbarkeit value found in repeat 

breeding cows was 13.19±0.90 cm (Table 1). The difference 

in spinnbarkeit values between hormonal treated repeat 

breeding and placebo treated repeat breeding cross bred cows 

were observed to be highly significant (P<0.01). The animals 

that subsequently became pregnant had significant marginal 

higher (P<0.01) mean spinnbarkeit value of 14.26 ± 0.72*cm 

as against the non-pregnant where it was 11.25 ± 0.36 cm. 

The elasticity (spinnbarkeit value) of cervico-vaginal mucus 

ranged from 7.19 to 20.76 cm in all groups. The animals that 

subsequently became pregnant had significant marginal 

higher (P<0.01) mean spinnbarkeit value of 14.26 ± 0.72*cm 

as against the non-pregnant where it was 11.25 ± 0.36 cm. 

spinnbarkeit value found in the placebo + placebo treated 

crossbred cows was 18.10 ± 0.66 while in group GnRH 

+GnRH, GnRH +hCG, hCG+ hCG, hCG+ GnRH and Inj. 

Progesterone treated repeat breeding crossbred cows, it was 

12.28 ± 0.76, 12.23 ± 1.04, 12.48 ± 1.25, 12.34 ± 1.28 and 

11.76 ± 1.55 cm, respectively. The overall mean spinnbarkeit 

value found in repeat breeding cows was 13.19±0.90 cm. The 

difference in spinnbarkeit values between hormonal treated 

repeat breeding and placebo treated repeat breeding cross bred 

cows were observed to be highly significant. 

 
Table 1: Spinnbarkeit values and pH values 

 

S. No Groups 
Parameters (Mean ± SE) 

Spinnbarkeit value (cm) pH 

1 GnRH +GnRH (n=6) 12.28 ± 0.76b 8.58 ± 0.31 

2 GnRH +hcg (n=6) 12.23 ± 1.04b 8.48 ± 0.24 

3 hCG +hCG (n=6) 12.48 ± 1.25b 8.32 ± 0.26 

4 hCG+GnRH (n=6) 12.34 ± 1.28b 8.52 ± 0.20 

5 Inj. Progesterone (P4) 11.76 ± 1.55b 8.64 ± 0.28 

6 Plasebo +Plasebo 18.10 ± 0.66a 8.50 ± 0.24 

Values bearing uncommon superscripts within the column differ significantly (P<0.01). 

 

Arborization pattern / Fern pattern  

Fern pattern of cervico-vaginal mucus was classified as 

typical, atypical and nil in the present study. 

Overall fern pattern of cervico-vaginal mucus observed was 

typical in 77.77 per cent and atypical in 22.22 per cent cows 

at estrus. Nil type fern pattern was not observed. The fern 

pattern was correlated with conception rate. It was found that 

the conception rate was 57.14 per cent in typical and 50.00 

per cent in atypical type of fern pattern. The results have been 

presented in table 2. 

 
 

 

 

 

Table 2: Distribution of cows in relation to fern pattern of cervico-

vaginal mucus and conception rate 

 
Fern pattern Conception rate 

Types Per cent Per cent 

Typical 77.77 (28) 57.14 (16) 

Atypical 22.22 (8) 50.00 (4) 

Nil 0.0 0.0 

 Figure in parenthesis indicate number of cows. 
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As evident from table 3 typical fern pattern was observed in 

66.66, 50.00, 50.00, 66.66, 50.00, and 66.66 per cent cows 

belonging to group GnRH +GnRH, GnRH +hCG, hCG+ 

hCG, hCG+ GnRH, Inj. Progesterone (P4) and Placebo 

+Placebo, respectively, with conception rate of 50.00, 66.66, 

66.66, 50.00, 66.66, and 50.00 per cent, respectively. Atypical 

fern pattern (Table 3) was observed in 33.33, 50.00, 50.00, 

33.33, 50.00 and 33,33 per cent crossbred cows belonging to 

group GnRH + GnRH, GnRH + hCG, hCG + hCG, hCG + 

GnRH, Inj. Progesterone (P4) and Placebo +Placebo, 

respectively, with conception rate of 50.00, 33.33, 0.0, 50.00, 

33.33 and 50.00 per cent, respectively. Nil type fern pattern 

was not observed in crossbred cows of all groups. These 

findings indicated that on the day of oestrus each sample of 

cervical secretions exhibited the fern pattern. 

Fern pattern of the cervico-vaginal mucus was judged as 

typical in 72.77 per cent, atypical in 27.22 per cent and nil 

type in 0.0 per cent cows with 57.14 per cent, 50.00 per cent 

and 0.0 per cent conception rate, respectively. Nil type fern 

pattern was not observed.  

 
Table 3: Cervico-vaginal mucus fern pattern and conception rate (%) 

 

Groups No. of cows Typical Conception rate Atypical Conception rate Nil Conception rate 

GnRH +GnRH 6 66.66 (4) 50.00 (2) 33.33 (2) 50.00 (1) 0.0 0.0 

GnRH +hCG 6 50.00M (3) 66.66 (2) 50.00 (3) 33.33 (1) 0.0 0.0 

hCG +hCG 6 50.00 (3) 66.66 (2) 50.00 (3) 0.0 (0) 0.0 0.0 

hCG+GnRH 6 66.66 (4) 50.00 (2) 33.33 (2) 50.00 (1) 0.0 0.0 

Inj. Progesterone (P4) 6 50.00 (3) 66.66 (2) 50.00 (3) 33.33 (1) 0.0 0.0 

Placebo+placebo 6 66.66 (4) 50.00 (2) 33.33 (2) 50.00 (1) 0.0 0.0 

Figure in parenthesis indicate number of cows. 

 
Table 4: Spinnbarkeit and pH value of estrual cervico-vaginal 

mucus of conceived and non-conceived crossbred cows 
 

Groups 
Parameters (Mean ± SE) 

Spinnbarkeit value (cm) pH 

Conceived cows 14.26 ± 0.72* 8.42 ± 0.09 

Non conceived cows 11.25 ± 0.36 8.72 ± 0.22 

* Significant (P<0.05) 

  

pH 

On analysis of the cervico-vaginal mucus of normal and non-

infectious repeat breeding crossbred cows, the pH of cervico-

vaginal mucus ranged from 8.00 to 9.00. The mean pH value 

found in Placebo +Placebo treated crossbred cows was 8.50 ± 

0.24 while in group GnRH +GnRH, GnRH +hCG, hCG + 

hCG, hCG +GnRH, Inj. Progesterone (P4) repeat breeding 

crossbred cows, it was 8.58 ± 0.31, 8.48 ± 0.24, 8.32 ± 0.26, 

8.52 ± 0.20 and 8.64 ± 0.28, respectively. The overall mean 

pH value found in repeat breeding crossbred cows was 8.50 ± 

0.04. The difference in pH values between hormonal treated 

and Placebo +placebo treated repeat breeding crossbred cows 

were observed to be non-significant (P>0.05). The overall 

mean pH value found in the pregnant cows was 8.42 ± 0.09 

while in non-pregnant cows, it was 8.72 ± 0.22. The 

difference was statistically non-significant (Table 4). 

The pH of cervico-vaginal mucus ranged from 8.00 to 9.00. 

The mean pH value found in Placebo +Placebo treated 

crossbred cows was 8.50 ± 0.24 while in group GnRH + 

GnRH, GnRH +hCG, hCG+hCG, hCG +GnRH, Inj. 

Progesterone (P4) repeat breeding crossbred cows, it was 8.58 

± 0.31, 8.48 ± 0.24, 8.32 ± 0.26, 8.52 ± 0.20 and 8.64 ± 0.28, 

respectively. The overall mean pH value found in repeat 

breeding crossbred cows was 8.50 ± 0.04. 

 

Discussion  

Spinnbarkeit 

The findings are in close accordance with Siddique (1980), 

Dodamani et al. (2010) [11] and Modi et al. (2011) [12]. The 

elasticity (spinnbarkeit value) of cervico-vaginal mucus 

ranged from 7.19 to 20.76 cm in all groups. The observations 

are in conformity with the earlier reports of Gavit (2010) and 

Zaman et al. (2013) [14] where the higher spinnbarkeit values 

were correlated with better conception rate in cows; however 

Bennur et al. (2004) [4] failed to notice any significant 

difference in the spinnbarkeit value of estrual mucus in fertile 

and infertile cows. 

 

Fern Pattern 

The findings indicated that on the day of oestrus each sample 

of cervical secretions exhibited the fern pattern. The finding 

clearly indicates that animals subsequently became pregnant 

exhibited considerably higher percentage of typical fern 

pattern. These findings are in line with the observations made 

by Dodamani and Honnappagol (2004) [15] in Deoni cows. On 

contrary Bennur et al. (2004) [4] did not notice any difference 

in fern pattern of estrual cervico-vaginal mucus in the 

pregnant and non-pregnant animals. 

Typical fern pattern is said to be indicative of ovulatory heat, 

whereas, in silent or weak estrus, atypical pattern is observed 

(Galhotra et al., 1971) [16]. Majority of fertile oestrus had 

typical fern pattern of cervical mucus and majority of non-

fertile oestrus had atypical fern pattern of cervical mucus 

(Ragenekar et al., 2002). 

pH The observation was recorded by Dodamani et al. (2004). 

Values observed by Modi et al. (2011) [12] were slightly 

higher than the value recorded in the present study. The 

overall mean pH value found in the pregnant cows was 8.42 ± 

0.09 while in non-pregnant cows, it was 8.72 ± 0.22. The 

difference was statistically non-significant. 

pH value is comparable to the findings of Bennur et al. (2004) 
[4]. Gavit (2010) found significantly higher mean pH value in 

conceived cows as compared to non-conceived cows. Zaman 

et al. (2013) [14] found lower value than the value recorded in 

the present study. The pH values did not depict any bearing 

on fertility thus confirming earlier report of Dodamani et al. 

(2010) [11]. Hafeez and Hafeez (2000) [18] stated that acidity or 

excessive alkalinity of cervical mucus reduces the sperm 

motility, thereby causing failure of fertilization. The 7.0 - 9.0 

pH range of cervico-vaginal mucus was found to be 

satisfactory to maintain the progressive forward movement 

and the viability of spermatozoa (Pattabiraman et al., 1967) 
[19].  

 

Conclusions 

Based on the results it is concluded that the measurement of 

vaginal electrical impedance (VEI) could serve as an indicator 

of the follicular and luteal status in crossbred cows and daily 
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impedance measurements are necessary to confirm stage of 

the oestrous cycle, The overall mean spinnbarkeit value found 

in the crossbred cows (14.26±0.72 cm) may be indicative of 

good conception rate, The overall fern pattern of cervico-

vaginal mucus observed was typical in 77.77 (28) per cent 

and atypical in 22.22 (8) per cent in crossbred cows, to 

achieve good conception rate. Fern pattern was correlated 

with conception rate. It was found that the conception rate 

was 57.14 (16) per cent in typical and 50.00 (4) per cent in 

atypical types of fern pattern, respectively. 
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