THE RANGING ABILITY OF SASSO CHICKEN AS INFLUENCED BY THE TYPE OF AGROECOSYSTEM
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ABSTRACT

The ranging ability of Sasso chicken was estimated using the ranging score as an indicator.  The chickens were allowed to range in three agro-ecosystems namely, rice-based, rambutan orchard and grassland.  The ranging score was significantly higher in rambutan orchard with 52 m-hr followed by the ranging score in grassland with 48 m-hr.  The ranging score was lowest in rice-based agroecosystem.

The differences in the ranging score among agroecosystem can be attributed mainly to the presence of trees as shade, the soil type, and the predominant weed species in each agroecosystem.  It was found that the higher the ranging score, the more the chicken used their daytime for the ranging acts i.e. “kahig at tuka”.

As a result of ranging, there was a net decrease in weed biomass in all of the three agroecosystems.  This was indicative of the chickens feeding on the weeds.  The chickens showed preference for succulent and indeterminate grass species and rejection of paragrass and broad leaf weed species.

INTRODUCTION

Nowadays, when we talk about poultry production, we almost always think of raising chicken in large commercial scale.  This is characterized by a highly intensive form of farming using battery cages.  This is sometimes referred to as “factory type” of raising chickens.  However, this commercial production system of chickens may no longer be addressing the current concerns on product quality, consumer preference, biodiversity and animal welfare.

The natural role of chickens and most of the avian species in the ecology is to act as foragers and scavengers (Macindoe, 1990).  The International Federation of Organic Agriculture and Marketing (IFOAM, 2001) based in Fairfield, Iowa, USA included in their production standards the provision of an environment that would take into account the behavioral needs, including sufficient free movement of animals, among others.

The aforementioned premise points out to the importance of having range feeding as a vital component of an organic production system.  Aside from the animal welfare consideration, it has been generally accepted that chickens grown in the range have better culinary value compared to the ones raised in a factory-type of production.  However, not all breeds of chicken may be adapted to the ranging procedure as some breeds may have been developed to suit the intensive form of farming.  Furthermore, certain agro-ecosystems could better provide the necessary environmental requirements of the birds such as feeds and shelter.  We, therefore, had to devise a measure to be able to evaluate such concerns.

This study was an original attempt to estimate the ranging ability of the chicken.  A parameter called ranging score was devised to depict the ranging ability of the chicken.  Also, the study was designed to determine the influence of the type of agro-ecosystem (rice-based, rambutan orchard and grassland) on the ranging ability of sasso chicken. 

Materials and Methods

The study was conducted to determine the ranging ability of Sasso chickens as influenced by the type of agroecosystem.  As this was the first attempt to estimate the ranging ability of the chickens, we had to design an original methodology for such purpose. We used only one breed of chicken, that is Sasso - a breed of chicken that was imported from France and was advertised as being adapted to a production system that involves ranging. The chickens were grown in three types of agroecosystems namely; rice-based,  rambutan orchard-based and grassland agroecosystem. 

The experimental birds.  Day-old chicks were purchased from a farm owned by Mr. Vicencio Inocencio. The farm was located in Teresa, Rizal and was an accredited importer/distributor of Sasso chicken. The chicks were brooded in the University Animal Farm, IAS-CA, UPLB for three weeks following the usual animal husbandry practices. Feed consumption and weekly body weight were recorded. 

The ranging procedure.  After the birds  had been brooded for three weeks, the chicks were transferred to the “shed/range grow-out set up”. Each set-up was composed of a movable shed and a pasture range. The shed was made up of particle boards and the range was fenced with nylon nets. Each chick was provided with  a shed space of  2 sq ft and a range area of 2.5 sq m . The birds were allowed to acclimatize in the shed for 2 days before they were actually released in the range.  The birds were allowed to range from 6 AM to 6 PM daily. The birds were at first reluctant to go out during the first days but it became habitual on their part to range as the experiment went on. The birds were given supplementary feeds in the shed with a corn-soya based diets.

Estimating the ranging score. In this study, the ranging ability of the birds was measured in terms of ranging score (RS). RS was calculated on the basis of the distance from the shed to the range where that the birds often stayed. This was done once every week for a period of five weeks. Ten birds per agroecosystem were randomly selected and were coded in their wings with different colors of soft drink straw so as to identify the test animals from a distance, in their generally undisturbed state. From 6:00 AM to 6:00 PM, the birds were observed on how far they range from the shed and how often did they stay from that distance. These observations were done on an hourly interval for 12 hours of daytime. A comparative estimates of RS was calculated using the following equation:

RS = ( (d x n) ,

where RS was the ranging score; d was the distance from the shed (i.e  0, 2 , 4m, etc); and n was the number of times the bird was found from that distance.

Observing for the “kahig at tuka” acts. The ranging score will only be useful in telling how effective the birds were in getting their feeds from the range if they exhibited the “kahig at tuka” acts or scratching the ground and feeding on the feed materials. Hence, to supplement the data on ranging score, we also observed the birds in terms of what they were doing in the range every hour for 12 hours of daytime.

Determining the changes in the weed biomass. Initial and weekly biomass of the weeds from the three agroecosystems (rice-based, rambutan orchard-based and grassland) were determined using 0.5 x 0.5 m  quadrat  method of sampling. This was done in order to know whether the change in weed biomass would reflect the intensity of ranging in each agroecosystem. The changes in the biomass of dominant species of weeds were recorded.

RESULTS AND DISCUSSIONS

We used the ranging score (RS) as an estimate the ranging ability of the chicken. The RS is a function of the distance from the shed to any point in the range and the ength of time the bird stayed in that point. The farther the bird travelled and the longer the time he stays there, the higher the RS.
The Ranging Score of Sasso Chicken
As can be seen in Fig 1, the ranging score of sasso chicken varied from one agro-ecosystem to another. On the average, the ranging score was highest in the rambutan orchard at  52 m-hr and then followed by the ranging score in the grassland agro-ecosystem at 48 m-hr. The ranging score was lowest in rice-based agroecosystem (28 m-hr) with only about half of that of the rambutan orchard. The means of the ranging score from three agro-ecosystems were statistically different at  5 % level of significance.
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Figure 1.  The ranging score (m-hr) of Sasso chicken grown

     in various agroecosystem.
The ranging score in a rambutan orchard. Among the three agro-ecosystems, the rambutan orchard elicited the highest ranging score of the birds. These could be due to several factors. One is the presence of rambutan trees that provided partial shading for the birds, consequently allowing the birds to range comfortably even during hours of intense heat of the sun. Another factor, would be the presence of succulent weed species that may have enticed the birds to roam freely and feed on these weed species instead of just staying inside the shed.
The ranging score in a rice-based agroecosystem. Ranging the chicken in a rice-based farm resulted to the lowest ranging score among the agroecosystems. This could be due to the clayey type of the soil and that the soil remained wet or flooded after moderate to heavy rains. Also, unlike the orchard, the rice-based agroecosystem did not have any tree that could provide the chicken with shade during midday. Hence, the movement of the chicken was limited within the shed and nearby points.  The birds only went away from the shed only during early morning or late afternoon, or when the sun was not too hot. The presence or dominance of weeds that are not so palatable to the chicken may also been a factor.
The ranging score in a grassland agroecosystem. The bio-physical condition in the grassland site was similar to that of the orchard, except that in the grassland, there was no fruit trees to provide shade to the chicken. Hence, the ranging score in the grassland was lower than in the orchard. However, the soil structure and the slightly rolling slope of the lot resembled that of an upland, and hence there was no water logging. This condition was favorable for the chicken to do ranging activity, and hence the ranging score of the chicken in the grassland was higher compared to that of  the rice-based agroecosystem.
“Kahig at tuka” and other daytime activities
To know what the chicken was doing during the ranging time (6:00 am to 6:00 pm), we observed the chickens once a week from 6:00 am to 6:00 pm. In each of the hour, the activity of the bird was recorded.  We wanted to know if we can relate the ranging score with the “kahig and tuka”. As we have indicated earlier, the ranging score is a function of how far does the chicken go and for how long.  The assumption was that the higher the ranging score, the more intense the ranging activity was. This assumption was supported in this study because the data show that those group of birds that had high ranging score were the same group of birds that used a high proportion of their daytime in doing the ranging acts (“kahig at tuka”). 
Proportion of “kahig at tuka” in daytime activities. Table 1 shows that those chickens under the rambutan orchard used 65.5 % of their daytime in scratching the ground and picking-up feed materials (“kahig at tuka”). At 5 % level of significance,  those birds under the rambutan orchard were more active in doing the ranging acts (“kahig at tuka”) compared to those who were allowed to range in the grassland and rice-based agro-ecosystems. The chickens under the grassland and rice-based agro-ecosystems used 59.6 and 49.3 % of their time for ranging, respectively. Results of this study suggest that Sasso chickens would be more adapted to range feeding under an orchard agroecosystem as compared to rice-based or grassland agroecosystem.

“Kahig at tuka” and the mixed feeds (corn-soya based). If the chickens were not ranging, they were more likely feeding (in the trough inside the shed), walking, standing, sleeping, drinking or sitting. If we take into consideration the three agro-ecosystems, we can observe a trend that the amount of time for feeding (in the trough, inside the shed) increases as the time for “kahig at tuka” decreases. In other words, if the birds lessen the amount of time for “kahig at tuka”, they increase the amount of time for feeding on mixed feeds (corn-soya based). Consequently, lesser ranging will increase consumption of mixed feeds and hence, will increase feed cost.
The other trends. Table 1 shows the breakdown of all activities that the chickens did from week 1 to week 5 of ranging. We can see that in all of the 5 weeks of observations, the birds had consistently manifested the acts of standing, walking drinking and feeding, those are of course aside from the “kahig at tuka” which had always been the major daytime activity. However, if we look into the sitting and sleeping activities, the birds only manifested these during the first two weeks. This could suggest the familiarization 

	Table 1. The amount of time spent (percent of 12-hour daytime) by Sasso chicken in its 

	              daytime activities under various agroecosystems
	
	

	
	
	
	
	
	
	

	 
	
	
	
	
	
	

	Activity
	 
	 
	Rice-Based
	 
	Ave

	 
	1st Wk
	2nd Wk
	3rd Wk
	4th Wk
	5th Wk
	 

	Sleeping
	22.5
	5.8
	0.8
	0.0
	0.0
	5.8

	Sitting
	3.3
	0.0
	6.7
	0.0
	0.0
	2.0

	Standing
	4.2
	12.5
	0.0
	5.0
	5.8
	5.5

	Walking
	20.8
	5.8
	10.0
	5.8
	5.0
	9.5

	Drinking
	7.5
	6.7
	5.0
	8.3
	2.5
	6.0

	Feeding
	20.0
	18.3
	20.8
	24.2
	25.8
	21.8

	"Kahig & Tuka"
	21.7
	50.8
	56.7
	56.7
	60.8
	    49.3 **

	 
	 
	 
	 
	 
	 
	 

	Activity
	 
	 
	Rambutan Orchard
	 
	Ave

	 
	1st Wk
	2nd Wk
	3rd Wk
	4th Wk
	5th Wk
	 

	Sleeping
	12.5
	6.7
	0.0
	0.0
	0.0
	3.8

	Sitting
	0.0
	0.0
	0.0
	7.5
	0.0
	1.5

	Standing
	7.5
	10.8
	8.3
	0.0
	4.2
	6.2

	Walking
	10.0
	2.5
	7.5
	11.7
	11.7
	8.7

	Drinking
	1.7
	3.3
	4.2
	0.8
	1.7
	2.3

	Feeding
	7.5
	19.2
	15.8
	7.5
	10.8
	12.2

	"Kahig & Tuka"
	60.8
	57.5
	64.2
	73.3
	71.7
	    65.5 **

	 
	 
	 
	 
	 
	 
	 

	Activity
	 
	 
	Grassland
	 
	Ave

	 
	1st Wk
	2nd Wk
	3rd Wk
	4th Wk
	5th Wk
	 

	Sleeping
	4.2
	6.0
	0.0
	0.0
	0.0
	2.0

	Sitting
	0.0
	8.6
	0.0
	0.0
	0.0
	1.7

	Standing
	11.7
	10.0
	8.3
	5.0
	5.8
	8.2

	Walking
	3.3
	8.2
	8.3
	10.8
	7.5
	7.6

	Drinking
	0.8
	5.0
	1.7
	2.5
	5.0
	3.0

	Feeding
	20.0
	20.2
	13.3
	15.8
	20.0
	17.9

	"Kahig & Tuka"
	60.0
	42.0
	68.3
	65.8
	61.7
	    59.6 **

	
	
	
	
	
	
	 

	** Means are significantly different among agroecosystems at 5 % level of significance.


stage of the birds. In the brooders where they lived the first 3 weeks of their lives, due to the small space, they may have  developed this habit of not  moving too much, so they just sit and sleep. In the range, they had a vast land to discover and that they have forgotten to sit and sleep during daytime, but that was only after two weeks.
The Weeds and the Ranging Chicken
By and large, ranging chickens would alter the weed biomass of a particular agroecosystem.  It is  either by the chickens feeding  on the weeds, particularly that of the succulent parts like the young leaves and inflorescences, or by the chickens trampling on the weeds. Visual observations suggest that sasso chickens do feed on the weeds and that they prefer certain species of weeds compared to the others.
Changes in the weed biomass.  During the 4-week observation period, the weed biomass decreased in lots with ranging chickens both in the rambutan orchard and grassland agro-ecosystems, by 33 and 22 percent, respectively (Fig. 2). This was a clear indication that the chickens in the rambutan orchard and grassland were consuming the weeds, and hence the decrease in biomass.  However, in the rice-based agro-ecosystem, there was a net increase in the weed biomass by 14 percent. This does not necessary mean that chickens in the rice-based agroecosystem were not consuming the weeds. This can be explained in table 2 where the ranged plots (plots with ranging chickens) and the control plots (plots without ranging chickens) of the three agroecosystems are compared.
We have already mentioned that there was a decrease in the weed biomass in the ranged plots for both rambutan orchard and grassland. In contrast, the weed biomass in control plots increased by 76 and 43 percent respectively. Therefore we can roughly say that the loss in biomass that can be accounted for ranging chickens were 109 and 65 percent for the orchard and grassland, respectively. 
For the rice- based agroecosystem, since there was an increase in the weed biomass in the ranged plot by 14 percent, and an increase by 47 percent in the control plots, then we can approximately say that a loss of 33 percent can be accounted to the presence of ranging chickens in a rice-based agroecosystem.

Figure 2.  Changes in the weed biomass as influenced by ranging




Sasso chicken in various agroecosystems.  
Weed preference of ranging chickens. In Table 2, it can be seen that birds tend to prefer some weed species compared to others. For both the rambutan orchard and grassland, the birds seemed to consume Polytrias praemorsa, a common indeterminate grass species with succulent leaves. The preference for such grass species was visually observed by the authors and the fact that the biomass of such species was drastically decreased by 40 to 50 percent as a result of ranging chickens, suggests that the chickens fed on them.
In the rice-based agroecosystem, sasso chickens seemed to prefer Commelina diffusa, another indeterminate grass species with succulent leaves, and Cyperus rotundus (“mutha”), a sedge species of weeds. On the other hand, the birds did not like to feed on paragrass (Brachiaria mutica), a grass species that grow tall and becomes too tough for the birds to feed on. The very fine soft thorns on the stem and leaves of paragrass may have also contributed to the rejection of such grass species by the birds. Generally, in all of the agroecosystems, the birds did not want to feed on broad leaf species of weeds such as Borreria laevis, Eclipta protrata, Calopogonium muconoides, and Alysicarpus vaginalis.  
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	Table 2.   Changes in the biomass (dry matter, g) of weeds as influenced by chickens ranging in various 
 agroecosystems
	

	
	
	 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	W eed Biomass (DM,g)
	
	
	
	
	

	Weed Species
	
	Rice-based
	
	Rambutan orchard
	
	
	Grassland
	

	
	Wk 1
	Wk 2
	Wk 3
	Wk 4
	Wk 1
	Wk 2
	Wk 3
	Wk 4
	Wk 1
	Wk 2
	Wk 3
	Wk 4

	
	
	
	
	
	
	
	
	
	
	
	
	

	     In Ranged Plots
	
	
	
	
	
	
	
	
	
	
	
	

	  Cyperus rotundus
	55
	10
	3
	9
	4
	1
	2
	2
	20
	20
	25
	25

	  Brachiaria mutica
	14
	31
	54
	60
	
	
	
	
	7
	
	
	

	  Polytrias praemorsa
	5
	2
	11
	8
	84
	82
	53
	44
	55
	27
	24
	27

	  Commelina diffusa
	4
	10
	23
	5
	4
	
	
	
	15
	
	
	

	  Ipomea triloba
	1
	5
	
	
	2
	
	1
	
	
	4
	
	

	  Alysicarpus vaginalis
	
	10
	2
	4
	
	
	
	
	
	
	4
	6

	  Phyllantus amarus
	
	5
	
	
	
	
	
	
	7
	
	6
	4

	  Calopogonium muconoides
	
	4
	2
	
	
	
	
	
	
	2
	2
	6

	  Eclipta prostrata
	
	1
	
	
	
	
	
	
	
	5
	4
	10

	  Borreria laevis
	
	1
	
	3
	1
	3
	5
	18
	 
	14
	7
	3

	  Ludwigia octovalvis
	
	 
	
	
	
	
	
	
	
	3
	
	

	  Conchorus aestuans
	
	
	
	
	
	
	
	
	
	
	
	

	  Total Dry Matter, g
	78
	77
	95
	89
	95
	86
	61
	64
	104
	75
	72
	81

	
	
	
	
	
	
	
	
	
	
	
	
	

	     In Control Plots
	
	
	
	
	
	
	
	
	
	
	
	

	  Cyperus rotundus
	31
	16
	12
	11
	1
	
	2
	16
	
	3
	2
	

	  Brachiaria mutica
	4
	29
	59
	54
	
	
	
	
	2
	2
	
	

	  Polytrias praemorsa
	10
	6
	2
	9
	51
	49
	47
	67
	50
	49
	48
	53

	  Commelina diffusa
	14
	18
	23
	10
	
	
	
	
	5
	
	
	

	  Ipomea triloba
	 
	 
	2
	3
	
	
	
	
	
	
	
	

	  Alysicarpus vaginalis
	1
	3
	4
	2
	
	
	
	
	
	2
	4
	6

	  Phyllantus amarus
	2
	 
	
	2
	
	
	
	
	
	3
	1
	

	  Calopogonium muconoides
	
	1
	
	
	
	
	
	
	
	3
	3
	4

	  Eclipta prostrata
	
	1
	
	
	
	
	
	
	
	1
	3
	3

	  Borreria laevis
	
	8
	
	
	3
	3
	20
	14
	
	
	9
	12

	  Ludwigia octovalvis
	
	3
	
	
	
	
	
	
	
	
	
	2

	  Conchorus aestuans
	
	
	
	
	
	2
	
	
	
	2
	
	2

	  Total Dry Matter, g
	61
	83
	101
	90
	55
	54
	69
	97
	57
	65
	70
	82
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