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ABSTRACT
[bookmark: _Hlk213401951]Records from 199 pure bred and 308 crossbred N'Dama calves from the Teaching and Research Farm of the University of Ibadan, Nigeria, were analyzed. Individual Heterosis (IH) calculated, first, on the basis of their Parental means, and secondly, on the basis of the purebred N'Dama mean. Eight parameters of critical importance studied were mortality rate, calving rate, age at 1st calving, calving interval, birth weight, 12-month weight, average daily weight gain from 1-12 months, lactation milk yield and length.  On the basis of the Parental means, IH was positive in all traits for 50% Ndama-bred, positive in 7 out of 8 traits for 75% N’dama-bred, positive in 4 out of 8 for 37.5%- and 25% Ndama-bred each. On the basis of local N’dama mean, it was positive in all traits  for 50%- and 75% N’dama-bred, positive 7 out of 8 for 37.5% N’dama-bred and 6 out of 8 for 25% N’dama-bred. It can therefore be concluded that genotypes with 50%- and 75% local blood demonstrated the most consistent performance, exhibiting positive heterosis in all eight traits studied.
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INTRODUCTION 
Cattle production in the hot humid region of Africa faces a lot of problems, some of which are trypanosomiasis, streptothricosis, intestinal endoparasite and respiratory diseases. The high humidity prevalent in this hot humid region compared to the other regions has been shown to be a predisposing factor to disease infection in the tropics by Paynter (2014). It is then believed that successful cattle production in this region requires good choice of cattle type or types that can tolerate the inimical effect of these diseases. d'Ieteren et al. (1998) in their work of trypanotolerance, an option for sustainable livestock production in areas at risk from trypanosomosis, suggested the choice of trypanotolerant breeds for cattle production in this hot humid region of Africa.
Earlier, ILCA (1992) assessed the population of indigenous cattle breed across west and central Africa and reported that the N’dama was the most populated in this region, followed by the west Africa shorthorn (Muturu) and others (which include N’dama crosses with other Zebu breeds and in Nigeria, the Keteku). The Nd’ama cattle is believed to be a good beef breed compared to the Muturu and has its origin from the Fouta Djallon area of Guinea (Williamson and Payne, 1978). It is an efficient converter of poor-quality grass to meat, has great tolerance to heat stress after long trek under the tropical sun without shade and water (Williamson and Payne, 1978). The extent of its spread and survival in the West and Central African sub-regions has interested most tropical cattle researchers. This prompted the documentation of a complete survey of trypanotolerant livestock found in West and Central Africa by ILCA, (1992). However, the N’dama breed has a small adult size, exhibit slow growth rate and poor milking ability (ILCA, 1992) in comparison to the improved breeds.
Crossbreeding is one of the tools used in livestock improvement. It combines both the additive and non-additive (dominance) effects of genes in the hybrids, often referred to as heterosis or hybrid vigor. The improvement could be to enhance the production of the hybrids in terms of milk yield, growth, fertility or to make the hyibrids adapt better to the local environment or any combination of the above characters as desired. Crosses between local and exotic breeds result in heterosis. Cunningham and Syrstad (1987) defined heterosis as the deviation (positive, negative, or zero) of an individual from the mean of its parents, supported by Notter et al., (2013). Heterosis (hybrid vigour) is the result of non-additive gene effects (Wakchaure et al., 2015). McDowell (1985) defined heterosis as the superiority of the hybrids over the average of the parental types or over either of the parental types. In animal breeding, this is usually expressed as mid-parent heterosis or the superiority of the F1 cross over the mean performance of the 2 parents (Dickerson 1973) and has been shown to occur across species (Sheridan, 1981). Deviations from the mid-parent value can be positive or negative but are mostly found to be beneficial (Powers, 1944).

In cattle breeding, crossing has been used to take advantage of heterosis under a range of systems. In temperate systems, heterosis has been shown for fertility (Coffey et al., 2016), milk production (Lembeye et al., 2016), and growth traits (Schiermiester et al., 2015). In the tropics, a variety of crossing strategies have been implemented with varying levels of success (reviewed in: Mcdowell, 1985; Cunningham and Syrstad, 1987). Crossbreds were 3.1% heavier at birth than the average of straightbreds in a study reported by Leagate and Gregory (1990). 16% increase in the pounds of calf weaning weight per cow exposed above the average of the parent breeds (Ritchie et al., 1999). Crossbreeding as a mating system optimizes the additive genetic and non-additive (heterotic) breed effects of Bos taurus and Bos indicus cattle in sustainable breeding systems (Gregory and Cundiff, 1980).

Thus, effort was made to analyze the record of the dual-purpose crossbreeding programme carried out between 1970 – 1988 at the University of Ibadan, south west of Nigeria with a view to ascertain the pattern of beneficial effect of the blood level of the local N’dama in the crosses. 




MATERIALS AND METHODS 
The data used were extracted from the cow performance records at the University of Ibadan Teaching and Research Farm dual purpose herd. The University of Ibadan is located in Ibadan with geographical indices of lying between latitude 7o00’N and 9o30’N and longitude 3o00’E and 4o00’E of the equator. The mean annual temperature is 1258mm and mean temperature is 31.3oC. It experiences two seasons – dry and wet. Dry season starts November and ends February while wet season starts March to October (Adejuwon 2022)
The University of Ibadan farm received its first stock of Brown Swiss (BS) from the German Government 1969 as good gesture. In 1973, additional stocks were imported to meet the increasing demand for meat and milk and their products and research activities.
The crossing of the BS cattle with the N’dama (N’d) started in 1974. The crossbreeding programme was undertaken to incorporate breed tolerance to trypanosomiasis, endemic disease in humid tropics which causes sleeping sickness. Several crossings involving direct, reciprocal and backcrosses of varying degrees were in the process of developing trypanosomiasis-tolerant genotypes.
Management practices
The composite and parent breeds were on range depending mainly on availability of grasses to meet their nutrient requirements. However, feed supplementation with dry brewers grain and concentrates of approximately 10 - 14% crude protein and 11-13KJ of energy were made available to the animals once a day at the rate of 2kg 100kg-1 of body weight .
Routine management practices were carried out including flushing, deworming, spraying against endo- and ecto-parasites, vaccination against rinderpest, pluero=pneumonia, black quarter, septicaemia, antrax, foot and mouth diseases and weekly weight recording. Lactating animals were milked twice a day (morning and evening) and yield recorded per cow. 
The calves were weaned at six months and at about two years, heifers were exposed to bulls for breeding purposes. Date, number of services per conception, calving rate, nature of calving and number of calving were recorded for each cow as well as birth weight, weekly weight recording, weaning weight. After calving, claves were allowed to suckle their dams for the first 48 hours and then transferred.
Data collection and statistical analysis
The data covered the period (1970-1988) and included cattle genotypes, mortality rate, calving rate, longtime output, birth weights, weaning weights (6-month), 12-month weight, age at first calving, calving interval, lactation milk yield and lactation length. Animals with incomplete records were not included in the final record that formed the basis for the analysis of the herd overall reproduction and (or) production performance.
The general linear model procedure (SAS 1987) was used in the analysis of the fixed effects model applied and also to pre-adjust the data for the effects of the environmental factors such as age of dam, dam parity, season and year of calving, sex of calf, lactation number, and birth and weaning weight categories.
The genotype group used as main effect include; GBP (exotic German brown), GBB1 (25% N’dama-bred), GBB2 (37.5% N’dama-bred), GBND (50% N’dama-bred), NDB1 (75% N’dama-bred) and NDL local N’dama). 
Individual heterosis (IH) values based on the Parental Average were obtained using methodology of Essien, (2003) thus:
 
% IHP = [(MBWT -PA) / PA] x 100
 
where:      % IHP = Individual Heterosis based on Parental average
                MBWTi = Mean birth weight of ith crossbred
                PA = Parental Average
 
Individual heterosis (IH) based on the mean birth weight of purebred N'Dama were obtained thus (Essien, 2003):
 
% IHN = [(MBWT - MBWTNDL) / MBWTNDL] x 100
 
where:       % IHN = Individual heterosis based on mean birth weight of purebred N'Dama
                MBWTi = Mean birth weight of ith crossbred
                MBWTNDL = Mean birth Weight of purebred N'Dama

RESULTS & DISCUSSISON
Heterosis for survival, reproductive and productive traits were determined on the basis of parental mean and purebred N’dama mean shown on Tables 1 and 2 below.
	[bookmark: _Hlk212903841]TABLE 1: Heterosis of some reproductive and productive traits calculated by the average of the exotic German brown and local N’dama parent breeds (Parental mean)

	Genotype
	Mean mortality rate, %
	Parental mean, %
	Individual Heterosis, %

	GBP
	37.04
	
	

	GBB1
	30.13
	29.89
	0.80, negative

	GBB2
	28.40
	29.89
	4.98, positive

	GBND
	9.57
	29.89
	67.98, positive

	NDB1
	7.17
	29.89
	76.01, positive

	NDL
	22.74
	
	

	
	
	
	

	
	Mean calving rate, %
	Parental mean, %
	Individual Heterosis, %

	GBP
	36.03
	
	

	GBB1
	21.54
	29.62
	27.28, negative

	GBB2
	38.00
	29.62
	28.29, positive

	GBND
	53.04
	29.62
	79.07, positive

	NDB1
	51.06
	29.62
	72.38, positive

	NDL
	23.20
	
	

	
	
	
	

	
	Mean age at 1st calving, mths 
	Parental mean, mths
	Individual Heterosis, %

	GBP
	40.12
	
	

	GBB1
	31.23
	41.89
	25.45, positive

	GBB2
	26.72
	41.89
	36.21, positive

	GBND
	33.96
	41.89
	18.93, positive

	NDB1
	42.05
	41.89
	0.38, negative

	NDL
	43.65
	
	

	
	
	
	

	
	Mean calving interval, mths
	Parental mean, mths
	Individual Heterosis, %

	GBP
	15.85
	
	

	GBB1
	15.91
	15.91
	0

	GBB2
	11.41
	15.91
	28.28, positive

	GBND
	12.81
	15.91
	19.48, positive

	NDB1
	12.01
	15.91
	24.51, positive

	NDL
	15.97
	
	

	
	
	
	

	
	Mean birth weight, kg
	Parental mean, kg
	Individual Heterosis, %

	GBP
	28.70
	
	

	GBB1
	25.45
	24.79
	2.66, positive

	GBB2
	22.42
	24.79
	9.56, negative

	GBND
	21.68
	24.79
	12.54, negative

	NDB1
	18.25
	24.79
	26.38, negative

	NDL
	20.87
	
	

	
	
	
	

	
	Mean 6-month weight, kg
	Parental mean, kg
	Individual Heterosis, %

	GBP
	84.40
	
	

	GBB1
	75.70
	70.58
	7.25, positive

	GBB2
	56.00
	70.58
	20.66, negative

	GBND
	86.30
	70.58
	22.27, positive

	NDB1
	56.40
	70.58
	20.09, negative

	NDL
	56.75
	
	

	
	
	
	

	
	Mean 12-month weight, kg
	Parental mean, kg
	Individual Heterosis, %

	GBP
	128.60
	
	

	GBB1
	118.70
	112.72
	5.31, positive

	GBB2
	112.00
	112.72
	0.64, negative

	GBND
	163.50
	112.72
	45.05, positive

	NDB1
	111.50
	112.72
	1.08, negative

	NDL
	96.84
	
	

	
	
	
	

	
	Mean daily weight gain, kg
	Parental mean, kg
	Individual Heterosis, %

	GBP
	0.27
	
	

	GBB1
	0.26
	0.24
	8.33, positive

	GBB2
	0.24
	0.24
	0

	GBND
	0.39
	0.24
	62.50, positive

	NDB1
	O.32
	0.24
	33.33, positive

	NDL
	0.21
	
	

	
	
	
	

	
	Mean milk yield, kg
	Parental mean, kg
	Individual Heterosis, %

	GBP
	2037.77
	
	

	GBB1
	N/A
	
	

	GBB2
	N/A
	
	

	GBND
	1269.59
	1018.89
	24.61, positive

	NDB1
	1341.72
	1018.89
	31.68, positive

	NDL
	N/A
	
	

	
	
	
	

	
	Mean lactation length, days
	Parental mean, days
	Individual Heterosis, %

	GBP
	339.16
	
	

	GBB1
	N/A
	
	

	GBB2
	N/A
	
	

	GBND
	240.36
	169.58
	41.74, positive

	NDB1
	224.78
	169.58
	32.55, positive

	NDL
	N/A
	
	


Mths = months
	TABLE 2: Heterosis of some reproductive and productive traits calculated by the mean of the local N’dama cattle

	Genotype
	Mean mortality rate, %
	N’dama mean, %
	Individual Heterosis, %

	GBP
	37.04
	
	

	GBB1
	30.13
	22.74
	32.50, negative

	GBB2
	28.40
	22.74
	24.89, negative

	GBND
	9.57
	22.74
	57.92, positive

	NDB1
	7.17
	22.74
	68.47, positive

	NDL
	22.74
	
	

	
	
	
	

	
	Mean calving rate, %
	N’dama mean, %
	Individual Heterosis, %

	GBP
	36.03
	
	

	GBB1
	21.54
	23.20
	7.16, negative

	GBB2
	38.00
	23.20
	63.79, positive

	GBND
	53.04
	23.20
	128.62, positive

	NDB1
	51.06
	23.20
	120.09, positive

	NDL
	23.20
	
	

	
	
	
	

	
	Mean age at 1st calving, mths 
	N’dama mean, mths
	Individual Heterosis, %

	GBP
	40.12
	
	

	GBB1
	31.23
	43.65
	28.45, positive

	GBB2
	26.72
	43.65
	38.79, positive

	GBND
	33.96
	43.65
	22.20, positive

	NDB1
	42.05
	43.65
	2.32, positive

	NDL
	43.65
	
	

	
	
	
	

	
	Mean calving interval, mths
	N’dama mean, mths
	Individual Heterosis, %

	GBP
	15.85
	
	

	GBB1
	15.91
	15.97
	0.38, positive

	GBB2
	11.41
	15.97
	28.55, positive

	GBND
	12.81
	15.97
	19.79, positive

	NDB1
	12.01
	15.97
	24.80, positive

	NDL
	15.97
	
	

	
	
	
	

	
	Mean birth weight, kg
	N’dama mean, kg
	Individual Heterosis, %

	GBP
	28.70
	
	

	GBB1
	25.45
	20.87
	21.95. positive

	GBB2
	22.42
	20.87
	7.43. positive

	GBND
	21.68
	20.87
	3.88, positive

	NDB1
	18.25
	20.87
	12.55, positive

	NDL
	20.87
	
	

	
	
	
	

	
	Mean 6-month weight, kg
	N’dama mean, kg
	Individual Heterosis, %

	GBP
	84.40
	
	

	GBB1
	75.70
	56.75
	33.39, positive

	GBB2
	56.00
	56.75
	1.32, negative

	GBND
	86.30
	56.75
	52.07, positive

	NDB1
	56.40
	56.75
	0.62, negative

	NDL
	56.75
	
	

	
	
	
	

	
	Mean 12-month weight, kg
	N’dama mean, kg
	Individual Heterosis, %

	GBP
	128.60
	
	

	GBB1
	118.70
	96.84
	22.57, positive

	GBB2
	112.00
	96.84
	15.66, positive

	GBND
	163.50
	96.84
	68.84, positive

	NDB1
	111.50
	96.84
	15.14, positive

	NDL
	96.84
	
	

	
	
	
	

	
	Mean daily weight gain, kg
	N’dama mean, kg
	Individual Heterosis, %

	GBP
	0.27
	
	

	GBB1
	0.26
	0.21
	5.00, positive

	GBB2
	0.24
	0.21
	14.29, positive

	GBND
	0.39
	0.21
	85.71, positive

	NDB1
	O.32
	0.21
	52.38, positive

	NDL
	0.21
	
	

	
	
	
	

	
	Mean milk yield, kg
	N’dama mean, kg
	Individual Heterosis, %

	GBP
	2037.77
	
	

	GBB1
	N/A
	
	

	GBB2
	N/A
	
	

	GBND
	1269.59
	0
	Positive

	NDB1
	1341.72
	0
	Positive

	NDL
	N/A
	
	

	
	
	
	

	
	Mean lactation length, days
	N’dama mean, days
	Individual Heterosis, %

	GBP
	339.16
	
	

	GBB1
	N/A
	
	

	GBB2
	N/A
	
	

	GBND
	240.36
	0
	Positive

	NDB1
	224.78
	0
	Positive

	NDL
	N/A
	
	


Mths = months

From Table 1 above, heterosis for mortality was positive for 37.5 N’dama-bred, 50% N’dama-bred and 75% N’dama-bred but negative for 25% N’dama-bred on the basis of parental mean, however, on the basis of local N’dama mean, 37.5% and 25% N’dama-bred had negative heterosis compared to 50% and 75% N’dama-bred which were positive (Table 2).
Calving rate on the basis of parental mean and local N’dama mean were positive for 37.5%-, 50%- and 75% N’dama-bred crossbreds but negative for 25% N’dama-bred inheritance (Tables 1 and 2). This further confirms the adaptability of the crossbreds to the local environment with increasing N’dama gene.
When age at 1st calving was considered on the basis of parental mean (Table 1), only 75% N’dama-bred was negative while 25%, 37.5% and 50% N’dama-bred crossbreds were positive. However, on the basis of local N’dama breed, all the crossbreds were positive (Table 2). Furthermore, considering calving interval all the crossbreds had positive heterosis on the basis of both parental mean and purebred N’dama mean (Tables 1 and 2). These are indications of the beneficial effect of the crossbreeding programme that was carried out at the University of Ibadan using survival and reproductive indices.
However, when productive traits like growth and lactation yield were analyzed, only 25% N’dama-bred had positive heterosis at birth, but at 6- and 12-month ages, 25%- and 50% N’dama-bred had positive values using parental mean; the 37.5% and 75% N’dama-bred had negative heterosis at all the ages for weight changes (Table 1). But on the basis of purebred N’dama mean, all the crossbreds had positive heterosis at birth and 12-month age (Table 2). Furthermore, when average daily weight gain was considered, heterosis was positive for all the crossbreds (Tables 1 and 2), 
The lactation milk yield and length showed additive and heterotic effect with the collection of milk from 50%- and 75% N’dama-bred cows, however, it was not collected from the 25%- and 37.5 N’dama-bred cows along with the purebred N’dama cows. Therefore, the data collected for milk yield and lactation length on 50%- and 75% N’dama-bred cows (Tables 1 and 2) provided estimates of positive heterosis on the basis of both average parental breed and purebred N’dama as the purebred N’dama did not produce milk for commercial purposes. 
	TABLE 3: The survival, reproductive and productive traits with positive heterosis

	
	                    Parental Mean
	                   N’dama mean

	
	25%
	37.5%
	50%
	75%
	25%
	37.5%
	50%
	75%

	SURVIVAL
	
	
	
	
	
	
	
	

	MR
	
	+
	+
	+
	
	
	+
	+

	
	
	
	
	
	
	
	
	

	REPRODUCTIVE
	
	
	
	
	
	
	
	

	CR
	
	+
	+
	+
	
	+
	+
	+

	AFC
	+
	+
	+
	
	+
	+
	+
	+

	CI
	+
	+
	+
	+
	+
	+
	+
	+

	
	
	
	
	
	
	
	
	

	PRODUCTIVE
	
	
	
	
	
	
	
	

	BW
	+
	
	+
	
	+
	+
	+
	+

	6-MWT
	+
	
	+
	
	+
	
	+
	

	12-MWT
	+
	
	+
	
	+
	+
	+
	+

	ADWT
	+
	+
	+
	+
	+
	+
	+
	+

	MY
	
	
	+
	+
	
	
	+
	+

	LL
	
	
	+
	+
	
	
	+
	+

	Scoring
	6/10
	5/10
	10/10
	6/10
	6/10
	6/10
	10/10
	9/10

	%
	60
	50
	100
	60
	60
	60
	100
	90


MR = Mortality rate
CR – Calving rate
AFC = Age at 1st calving
CI = Calving interval
BW = Birth weight
6-MWT = 6-month weight
12-MWT = 12-month weight
ADWT = Average daily weight gain
MY = Milk yield
LL = Lactation length

McDowell (1972) defined heterosis as the superiority of the hybrids over the average of the parental types or over either of the parental types. Cunningham and Syrstad (1987) defined heterosis as the deviation (positive, negative, or zero) of an individual from the mean of its parents. Heterosis (hybrid vigour) is the result of non-additive gene effects (Gregory 1969). Heterosis in this study was in most parameters considered favourable on the basis of both parental mean and purebred N’dama mean. A look at Table 3 showed that heterosis was positive in all the parameters with respect to 50% N’dama-bred, scoring 10/10 whether on the basis of parental mean or N’dama mean. It was followed by 75% N’dama-bred with 6/10 on the basis of parental mean and 9/10 on the basis of N’dama mean, then 25% N’dama-bred (6/10 vs 6/10) and lastly the 37.5% N’dama-bred (5/10 vs 6/10 
Heterotic effect summarily from Table 3 would rank the 50% N’dama-bred 1st as it was positive in all parameters (MR, CR, AFC, CI, BW, 6-MWT, 12-mwt, ADWT, MY) irrespective of method of determination, followed by 75% N’dama-bred, then 25% and least, the 37.5%. 
From the above, heterosis had an important effect in the traits studied. It conferred on the crossbreds’ improved performance in survival, reproductive and productive traits being most influencing in 50% N’dama inheritance, then 75%, 25% and 37.5% N’dama inheritance in that order. The superior performance of half-bred crosses is suggestive of the significant role of dominance effects (and potentially epistasis, which is gene interaction between different loci), and because of the improved performance of the crossbreds over the parental mean and N’dama mean in most of the parameters studied. It therefore would be implied that there was an additive and heterotic interaction in the expression of the phenotypic traits of these performance measures. In addition, crossbreeding of German brown with N’dama could offer a practical way of improving the N’dama for commercial purposes as the crosses showed superior performance over the local N’dama in most of the parameters and specifically, the 50% and 75% N’dama-bred being more tolerant to the local environment as they died least than the local N’dama. This partly supports the work of Letenneur, L. (1983) and Essien, (2003) that in overall balance of crossbred performance in relation to crossbred genotypes, the F1 (50% bred) was most favored.
The study revealed that adaptability to the local humid Ibadan environment was conferred on the crossbreds with increased N’dama inheritance. This supports the work of Okantah (2009) in his review on breed evaluation and genetic improvement of cattle in Ghana that from the point of view of adaptation and expenditure required for importation, genetic improvement of cattle should be based on the available adapted indigenous breeds because the exotics and their crosses had better growth rates and milk yields than the local or indigenous breeds; the former genetic groups also had poorer adaptation to the local environment than the indigenous breeds.
Again, the positive heterosis exhibited by the all the crosses in average daily weight gain (ADWG) supports the work of Seth (1992) that additive and heterotic effects could be exploited in crossbreeding to improve growth production in West African Shorthorn indigenous cattle but partially supports the work of Essien (2003) who found positive individual heterosis for birth weight of all crossbreds on the basis of purebred N’dama but negative heterosis for most crossbreds on the basis of parental mean. Furthermore, milk was produced by the 50% and 75% N’dama-bred cows supporting the work of Seth (1992) that additive and heterotic effects could be exploited in crossbreeding to improve milk production in West African Shorthorn indigenous cattle and generally for African cattle types (Bunning et al 2019).
CONCLUSION
Optimal Performance at 50% and 75% Local Blood: Genotypes with 50% local blood and 75% local blood demonstrated the most consistent performance, exhibiting positive heterosis in all critical eight traits (mortality rate, calving rate, age at 1st calving, calving interval, birth weight, weight at 12-month, average daily weight gain to 12-month, lactation milk yield and lactation length) studied. This suggests that these specific genetic combinations achieved the ideal balance of beneficial genes from both the local and exotic breeds, especially from the local N’dama leading to maximum hybrid vigor (heterosis) for the observed traits.
Heterosis Varies with Blood Level: The extent and consistency of positive heterosis was dependent on the specific proportion of local blood in the crossbred animals.
· 37.5% local blood showed slightly reduced performance compared to the optimal groups, (50%- and 75%-) with positive heterosis in seven out of eight traits.
· 25% local blood had the lowest performance among the crossbreds, with positive heterosis in only six out of eight traits. This decline in performance as the proportion moves further from the 50-75% range highlights the importance of an appropriate genetic balance.
Crossbreeding is Beneficial: Overall, all tested crossbred genotypes (25%, 37.5%, 50%, and 75% local blood) displayed positive heterosis in the majority of the traits studied (at least six out of eight), indicating that the crossbreeding program itself was generally effective in improving performance over the average of the parent breeds (or purebred local animals).
Recommendation: The findings recommend the use of crossbred animals with approximately 50% to 75% local inheritance for commercial breeding purposes, as these combinations offer superior overall performance and stability across multiple traits in the given environment
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