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Abstract 
The  ants  Pheidole  roberti  were  offered  10  sugar  cubes  (  25- 55 mg  in  weight )  at  10  different  sites  in  

their    foraging  ground  at  Garia ,  Kolkata,  India  to  note  the  foraging  behaviour  after  their  contact  with  the  

sugar  cubes.  It  is  revealed  that  the  forager  ant  did  not  inform  the  colony  members  for  collection  of  the  sugar  

cubes  from  the  supplied  site  rather  it  preferred  to  carry  a  sugar  cube  to  the  nest  individually.  The  sugar  cubes  

were  left  at  the  sites  for  a  considerable  length  of  time  after  detecting  the  same  by  the  foragers.   All  the  sugar  

cubes  were  carried  by  P.  roberti  depending  upon  the  chance  of  contact  by  the  subsequent  foragers  within  1-

286  ( average  13.8  ± 1.9 SE )  minutes  to  the  nest. 
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1. Introduction 
  Ants forage at large in their foraging ground. In the first step they try to come in contact of the  food occurring in 

their foraging area while in the next step, following examinations of the  available food they apply befitting strategies to 

ensure procurement of these food matters. The  food-carrying strategy varies with the quality, quantity and characteristics 

of  the food matters ( Orians and Pearson ,1979 Goss et al.,1989a,b; Traniello, 1989; Beckers et al., 1990; Crist and  

Macmahon, 1991; Portha et al., 2002; Buhl et al., 2009; Sengupta et al., 2010; Prabhakar et al.,  2012; Loreto et al., 2013; 

Scultheiss and Nooten, 2013; Hashimoto and Yamane, 2014; Li et al.,  2014; Naskar and Raut, 2014a,b, c, 2015a, b, c, d 

) . It is an established fact that a foraging ant  in case of availability of large amount of food invites the fellow members 

of the nest for  collection of the same by developing trail ( Beckers et al., 1992; Jackson et al., 2004; Mailleux  et al., 

2005; Vittori et al., 2005; Evision et al., 2008; Loreto et al., 2013 ). However, in nature  there  exists every probability of 
getting foods at varying quantity at different sites. If a forager  finds a food source where procurement process needs 

cooperation of many more foragers, then  customarily, it returns to the nest to inform the nest mates so as to ensure 

collection of the same.  But, it is not known what kind of strategy is usually in practice in respect to availability of food  

in different volumes. If the amount of food is limited then what should be the strategy of the  forager ant ? Would it 

return to the nest to inform the nest mates or simply it would left the site  by taking one food particle to the nest. Since in 

any foraging ground there exists every  possibility of occurrence of other foragers belonging to the same species or 

different species the  first visitor would exercise its intelligency to capture all the food matters present at the site.  

Actually, what happens in practice is a matter of great interest. Accordingly, we designed  experiments by offering 10 

sugar cubes at different sites in the foraging ground of the ants  Pheidole roberti on twenty two sunny days during July-

August 2011 at Garia, Kolkata, West  Bengal, India and the findings are presented.  

 

2. Materials and Methods 
The ants P. roberti were offered 10 sugar cubes ( 25- 55 mg in weight ) at each of the ten  different sites in a trial 

set, of a domestic room, 5 m in length, 4 m in width and 3 m in height  locating at the ground floor of a house in Garia, 

Kolkata, West  Bengal, India. The selected sites   were locating within the said room but at different locations ( Table 1).   

Table 1. Information regarding the ten sites selected for experimental studies. 

Site No. Description of the site Distance( m)from site 1 Height (m) from the 

ground 

1 Floor of the room (east side) - - 

2 Floor of  the room ( towards  the  centre  of  

the  room ) 

1.50 - 

3 In front of  the printer locating at the  
southern  side of the room ) 

2.40 - 

4 At the base of east-facing window 2.97 0.76 

5 On the table 3.40 0.76 

6 At the base of  south-facing window 2.20 0.76 

7 At the railing of west side 5.90 0.76 

8 On the floor at the west side 5.90 - 

9 At the railing of north side 5.16 0.76 

10 At the base of the door 2.40 - 

 Sugar cubes were offered between  07:17 and 09:32 hr. in these sites daily on all the 22 days of  experimental trials 

during July-August 2011. The sugar cubes were left undisturbed and due  attention was paid to note the time of arrival of 
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the ant in contact of the sugar cube as well as the  time required by the ants to displaced these sugar cubes from the site 

on way of carrying the  same to the nest. As per programme we noted the time when the last sugar cube ( of the supplied  

10 ) was taken away by the ant. The length of time between the first contact with the sugar cube  and the removal of last 

sugar cube from the site by the ant with a view to carry the same to the  nest was considered as the time period the ants 

left the sugar cubes as such at the site prior to  collection of the same. Data obtained on such time lengths were pooled to 

calculate the mean and standard error ( ± SE ) to present the same in the text. Also one-way analysis of variance 

(ANOVA) was applied (Campbell, 1989) to ascertain the effect of sites on the time required by the ants to exhaust the 
sugar cubes supplied at the sites. 

 

3. Results 
The ants P. roberti come across the supplied sugar cubes at different times at different sites after  supplying the 

same at these sites. The forager who came in contact of the sugar cubes first was seen to examine few sugar cubes and 

then to carry a sugar cube to the nest. Subsequently there appeared many more ants at the site of course, one after another 

or 2-5  individuals at a time. They were seen to carry the sugar cubes from the concerned site to the  nest. The first 
forager ant was never seen to move to the nest to inform the nest mates regarding  the foods locating at the site which it 

touched first on way of searching food. These sugar cubes,  irrespective of sites were left as such by the first foragers for 

a period of 1-286 ( average 13.8 ± 1.9 SE) minutes as these were carried by the regular forager ants on way of contact 

with the  same in course of foraging movement. The time required to procure all the sugar cubes varied  with the sites ( 

Table 2 ).   

Table 2.  Time ( in minute ) required by the ants P. roberti to procure 10 sugar cubes from the  supplied sites, in different 

trials, following their contact ( by the first forager) with the sugar  cubes. 

Trial 

Set No. 

Site 

1 2 3 4 5 6 7 8 9 10 

1 30 8 30 18 8 13 17 8 29 13 

2 6 2 6 2 3 16 2 3 1 6 

3 6 1 5 3 2 3 3 1 1 10 

4 6 8 5 85 35 29 22 23 23 89 

5 15 8 26 28 21 17 64 26 4 82 

6 8 67 256 16 9 286 18 40 22 34 

7 14 6 7 17 9 29 35 28 16 14 

8 7 5 25 12 6 20 9 12 12 8 

9 5 4 10 7 7 6 7 16 20 5 

10 5 6 14 9 10 10 13 10 28 9 

11 8 7 6 6 7 8 8 8 6 13 

12 7 13 9 7 12 6 10 8 7 25 

13 6 8 7 3 7 6 12 68 8 10 

14 2 2 2 2 2 2 2 2 1 2 

15 6 7 7 7 8 7 7 7 8 13 

16 8 10 7 8 7 7 8 6 7 11 

17 7 6 7 6 10 10 10 7 10 7 

18 6 8 8 6 8 6 9 7 7 8 

19 8 8 6 12 7 9 7 10 6 9 

20 5 6 7 6 7 8 7 6 8 11 

21 6 8 8 7 6 10 7 8 7 10 

22 8 6 6 6 7 12 7 8 7 6 

Though at sites 3 and 6 the ants took 256 and 286 minutes respectively to procure the supplied  sugar cubes it is 

evident that, on average these sugar cubes were taken away by the ants within  8.17 ± 1.17 SE  to 23.64 ± 12.3 SE  

minutes ( Fig. 1) from the supplied sites. However,  results  of ANOVA  tests clearly indicates (F = 0.8, df=9)  that there 

exists no impact of the sites on the  food (sugar cube) procurement process of the ants even after knowing the 

whereabouts of the  food matters.  

 
Fig.1. Time ( mean ± SE ) taken by the ants P. roberti to collect the 10 supplied sugar cubes  from the sites after coming 

in contact ( by the first forager ) of the same. 
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4. Discussion 
Results of 220 observations indicate that the ants P. roberti need a varying length of time to  collect the food 

materials from the sites where sugar cubes were offered experimentally for  these creatures. As the first visitor foraging 

ant did not consider it fit to inform the nest mates for  collection of these sugar cubes it is sure that the ants at least P. 

roberti are able to assess the  food volume and the cost involved in collection of the same. Though the ants are habituated 

to  develop trail to collect the food from the source ( Beckers et al., 1992;  Jackson et al., 2004;  Mailleux et al., 2005; 

Vittori et al., 2005; Evision et al., 2008; Loreto et al., 2013 ) it is sure that  such a behaviour in ants is nothing but the 

reflection of the assurance of occurrence of food in  sufficient amount. Thus, it can be said that the ants are able to 

estimate the volume of food.  Therefore, the present findings may be considered as an evidence in respect to queries of  

Mailleux et al., 2005 ).  This sort of intelligency in ants play undoubtedly, a significant role in  the decision making 

process regarding convey of information to the fellow members of the colony.  

As foraging activity is energy dependent the ants are also adapted to assess the cost-benefit  effect in connection 

with the procurement of food materials from different sources. Because, in  the present study the ants had the chance of 

getting 10 sugar cubes from the site but they did not  consider it wise to exercise their ability to collect those. It may so 
happen that the nest of these  ants is locating at a distant place and in that case there exists every possibility of  wastage 

of   energy if the first visitor forager moves to the nest to inform the nest-mates for procurement of  these sugar cubes 

leaving the opportunity of other foragers to procure these in the mean time.  Under such a situation invited foragers 

would fail to get the sugar cubes of course, at the  expense of their stored energy. As a consequence colony health would 

have been decreased  more and more that may lead to shrinkage of colony size. Perhaps, to avoid such hazards harvest  

ants Pogonomyrmox barbatus have developed individual foraging behaviour to collect the  scattered seeds from their 

foraging area ( Prabhakar et al., 2012 ). It seems that foraging  behaviour in ants is very much influenced by the type of 

food on which the ant species usually  live on. This could be substantiated from the fact of individual foraging activity 

exhibited by the  ants Pachycondyla apicalis ( Goss et al.,1989b ) and other ant species ( Orians  and  Pearson,  1979 ). 

 It is well evident that the ants P. roberti in cases of availability of small amount of food ( 10  sugar cubes) have 

considered it beneficial to follow the individual foraging instead of colony  foraging. Because of this strategy they have 
left the food matters ( sugar cubes ) as such at the  sites for a considerable length of time. Of course, the strategy is 

effective as their colony  members were able to procure these from the offered sites at different times, even after 286  

minutes of detection. 

Though the sugar cubes were supplied at different sites and even at certain height from the  ground the ants 

procured these successfully in due course of time. As the ants were successful to  collect the sugar cubes from all the sites 

it is apparent that they move almost everywhere in  course of foraging and thus, contact with the food is a matter of 

chance. Depending upon the  chance of foragers’ contact with the sugar cubes, offered sugar cubes were taken to the nest 

by   the ants P. roberti . Thus, the time required to collect the sugar cubes after locating the same by  the first forager, by 

the ants ( subsequent foragers ) is a subject of coincidence of contact by an  individual forager with a sugar cube lying at 

the site. 

 

5. Conclusion 
Foraging behaviour in P. roberti after contact with the food by the first forager is determined by  the amount of 

food locating at the site of contact. If the quantity/volume of the food is small  then individual foraging behaviour is 

exhibited by the ants P. roberti .     

 

6. Acknowledgement  
We are thankful to the Head of the Department of Zoology, University of Calcutta for the  facilities provided. 

 

References 
Beckers, R., Deneubourg , J.L. , Goss, S. and  Pasteels, J. M. ( 1990 ). Collective decision making through food recruitment.  Insectes 
Soc. 37 : pp. 258-267. 

Beckers, R., Deneubourg , J.L. , Goss, S. ( 1992 ).  Trail laying behavior during food recruitment in the ant Lasius niger L. Insectes 
Soc. 39  pp. 59-72. 

Buhl  J., Hicks, K. , Miller, E.R. , Persey, S., Alinvi, O.,  Sumpter, D.J.T. ( 2009 ). Shape and  efficiency of wood ant foraging net 
works, Behaviour of Ecological Sociobiology 63, pp. 451-460. 

Campbell, R. C. ( 1989 ). Statistics for biologists. Cambridge University press, Cambridge.  

Crist, T.O.  and Macmahon, G. A. ( 1991 ).  Individual foraging components of  harvester ants : movement patterns and seed patch 
fidelity. Insectes Soc. , 38, pp.379 - 396. 

Evison S. E. F., Hart A. G. and Jackson D.E. ( 2008 ). Minor workers have a major role in the maintenance of leafcutter ant pheromone 
trails. Anim. Behav. Volume 75, pp.  963-969.  

Goss, S., Deneubourg, J. L., Pasteels, J. M., Josens, G. ( 1989a ). A model of non-cooperative foraging in social insects. Am. Nat. 134 : 
pp. 273-287. 

Goss, S., Fresneau, D., Deneubourg, J. L., Lachand, G, -P. and  Valenzuela-Gonzalez, G. ( 1989 ). Individual foraging in the ant 
Pachycondyla apicalis. Oecologia 80 : pp. 65-69. 

Hashimoto, Y. and  Yamane,  S. ( 2014 ). Comparison of foraging habits between four sympatric army ant species of the genus 
Aenictus in Sarawak, Borneo. Asian Myrmecology 6 :pp. 95 -104. 

 Jackson, D. E., Holcombe, M. and  Ratnicks, F. L. W. ( 2004 ). Trail geometry gives polarity  to ant foraging networks. Nature  432 : 
pp. 907 – 909. 

 Li,  L., Peng, H., Kurths, G., Yang, Y.  and  Hans, J. S. ( 2014 ).  Chaos - order transition  in  foraging  behaviour  of  ants.  PANS 
Early Edition: www.pnas.org/cgi/doi/10.173/pnas.1407083111. 



G.J.B.A.H.S.,Vol.4(2):21-24                  (April-June, 2015)                                      ISSN: 2319 – 5584  

24 

Loreto,  R.G. , Hart,  A.G. , Pereira, T.M. , Freitas, M.L.R.,  Hughes, D.P. and  Elliot, S.L. ( 2013 ). Foraging ants trade off further for 
faster :use of natural bridges  and trunk trail permanency in carpenter ants. Naturwissenschaften DOI  10.1007/s00114-013-1096-4. 

Mailleux, A.C.,  Deneubourg J.L., Detrain C. ( 2000 ). How do ants assess food volume? Anim. Behav., 59 : pp. 1061-1069. 

Naskar, K. and Raut, S. K. ( 2014a ). Food searching and collection by the ants  Pheidole roberti  Forel. Discovery 32 : pp. 6-11. 

Naskar, K. and Raut, S. K.  ( 2014b ). Judicious foraging by the  ants  Pheidole roberti  Forel. Proc.  Zool. Soc. DOI  10.1007/s12595-
014-0108-5. 

Naskar, K. and Raut, S. K. ( 2014c ).  Ants forage haphazardly : a case study with Pheidole  roberti Forel. Intrn. J. Sci. Nat. 5 : pp. 
719-722. 

Naskar, K. and Raut, S. K. ( 2015a ).  Ants’ foraging, a mystery Intrn. J. Innovation Science and  Res.  4 ( 2 ) :  pp. 064-067. 

Naskar, K. and Raut, S. K. ( 2015b ).  Foraging Interactions between the Reddish brown Ants Pheidole roberti and the Black Ants 
Paratrechina longicornis Intrn. J.   Res. Stud.  Biosc.  3 ( 3 ) : pp. 183-189. 

Naskar, K. and Raut, S. K. ( 2015c ). Available Food  and Ant’s  Response  Intrn. J. of Engineering Sciences and  Research 
Technology  4 ( 4 )  pp. 368-372. 

Naskar, K. and Raut, S. K. ( 2015d ).  Food-carrying  strategy  of  the  ants  Pheidole  roberti  Intrn. J. of  Technical Research and 
Applications  3 ( 3 )  pp. 55-58. 

Orians, G. H.  and  Pearson, N. E. ( 1979 ). On the theory of central place foraging. In : Horn, D. J., Stairs,  G. R.  and  Mitchell, R. D. 
( eds. ) Analysis  of  Ecological  Systems : Columbus,  Ohio  State  University  Press  pp.  155-177. 

Portha, S., Deneubourg, J. L.  and  Detrain,  C. ( 2002 ).  Self-organized asymmetries in  ant foraging : a functional response to food  
type  and colony needs. Behav. Ecol. 13 ( 6 ) : pp. 776-781. 

Prabhakar, B. , Dektar, K.N.  and  Gordon, D.M. ( 2012 ). The regulation of ant colony foraging activity without spatial information. 
PLOS Computational Biology,  8 (8) E1002670.doi :10.1371/journal.pcbi.1002670. 

Schultheiss, P. and  S.S. Nooten ( 2013 ). Foraging patterns and strategies in an   Australian desert ant.  Austral Ecology  38 : pp. 942-
951. 

 Sengupta, P., Ghorai, N. and Mukhopadhyay, S. ( 2010 ). Food preference and foraging  of fire ant  Solenopsis nitens . Proc. Zool. 
Soc. 63 : pp. 73-77. 

Traniello, G. F. A. ( 1989 ). Foraging strategies of ants. Ann. Rev. Entomol. 34 : pp. 191-210. 

 Vittori, K., Talbot, G., Gautrais, G., Fourcassie, V., Araujo, A. F. and  Theraulaz, G. ( 2006 ).  Path efficiency of ant foraging trails in 
an artificial network. J. Theor. Biol. 239 :  pp. 507-  515. 


