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Abstract
Jongjitvimol, T. and Wattanachaiyingcharoen, W.
Food resource partitioning of stingless bees; Trigona apicalis Smith, 1857,
Trigana collina Smith, 1857 and Trigona fimbriata Smith, 1857 (Apidae,

Meliponinae) in a mixed deciduous forest
Songklanakarin J. Sci. Technal., 2007, 29(4) : 993- 1002

Food resource partitioning of three species of stingless bees; Trigona apicalis Smith, 1857, T. collina
Smith, 1857 and T. fimbriata Smith, 1857 at Phitsanulok Wildlife Conservation Devolopment and Extension
Station wereinvestigated from October 2003 to February 2005. The comparison study among T. apicalis, T.
collinaand T. fimbriata found different foraging times from food resour ces. Mor phological study to examine
therelationship between body sizeand for aging appendagesamong these speciesrevealed significant differences
in all characteristics(p<0.05). Theresultsof food resour ce partitioning correlated with the competition theory.
The three species appeared to avoid competition by performing a sign of coexistence in the same habitat
possessing limited resources.

Key words : food resource partitioning, stingless bees, Trigona apicalis, Trigona collina,
Trigona fimbriata
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Figurel. Graph shows mean number of foragers leaving the colonies (A) and foragers
returning with pollen load (B) of each stingless bee species.

Table 1. Mean and standard deviation of appendage length and ratio length of each Trigona species

) Mean and Standard Deviation of appendage Ratio between body length and
Foragldng length of each Trigona species (mm) appendage length of each Trigona species
endages
app g T. apicalis T.collina  T.fimbriata T.apicalis T.collina T.fimbriata
Glossa 1.251+0.078 1.131+0.034 1.415+0.064 0.172 0.182 0.163
Proboscis 2.416+0.147 2.260+0.071 2.732+0.071 0.333 0.364 0.314
Tibia 3.079+0.133 2.869+0.067 3.915+0.090 0.424 0.462 0.450
Mandible 1.213+0.042 1.002+0.037 1.664+0.045 0.167 0.161 0.191

Figure 2. Scanning electron micrographs of some pollen of three Trigona speciesfood source
collected from corbicular load; A: Senna siamea (Khilek), B: |pomoea aquatica
(Phakbung), C: Costus speciosus (Ueang maina) and D: Agave angustifolia (Son
narai)
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Table 2. Pollen food sources collected by three species of the stingless bees at Phitsanulok Wildlife
Conservation Development and Extension Station, Thailand during January to December

2004.

Families of plants Speciesof plants

L ocal name of plants

Species of stingless bees

T.apicalis T.collina T.fimbriata

Acathacese
Agavaceae
Alangiaceae
Arecaceae
Asteraceae
Bignoniaceae
Caesalpiniaceae

Convolvulaceae
Cucurbitaceae
Euphorbiaceae
Lythraceae
Mimosaceae

Papilionaceae

Rubiaceae

Scrophulariceae
Thunbergiaceae
Verbenaceae
Zingiberaceae

Ruellia tuberose
Agave angustifolia
Alangium salviifolium
Caryota bacsonensis
Tridax procumbens
Rernandoa adenophylla
Cassia bakeriana
Senna siamea

Delonix regia
Merremia vitifolia

| pomoea aquatica
Coccinia grandis
Croton roxburghii
Lagerstroemia calyculata
L. tomentosa

L. macrocarpa
Mimosa pudica

M. pigra

Dalbergia lanceolaria
Butea monosper ma
Erythrina stricta
Millettia brandisiana
Ixora grandifolia
Paederialinearis
Torenia fournieri
Thunbergia laurifolia
Tectona grandis
Zingiber officinale
Costus speciosus

Toiting
Son narai
Pru
Taorang

Tin tukkae
Kae hang khang
Kanlanpa phruek

Khilek

Hang nokyaung farang
Chingcho lueang
Phakbung

Tamlueng

Plaoyai
Tabaek
Salao
Inthanin

Maiyarap
Maiyarap ton
Chingchan
Thongkwao
Thonglang
Kraphi chan

Khem

Totmu totma
Waeo mayura
Rangchuet

Sak
Khing

a O O
a
a

oo Ooooogood oo

ooDoooo

O

Ueang maina O

Total: 18 families

29 species

20 species 29 species 16 species

*sour ce Smitinand (2001)
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Appendix 1. Theresult of least-significant difference (L SD) analysis showsthe mean difference
among the foraging appendages of each Trigona species at the 0.05 level (p < 0.05).

Dependent ) @)] Mean Std. Sig. 95% Confidence Interval
Variable SPECIES  SPECIES Differ. (1-J) Error

Low. Boun.  Up. Boun.

Body T. apicalis  T. collina 1.05763*  2.2483E-02 .000 1.01345 1.10182
T. fimbriata -1.42613*  2.2483E-02 .000 -1.47032 -1.38195

T. collina T. apicalis -1.05763*  2.2483E-02 .000 -1.10182 -1.01345

T. fimbriata -2.48377*  2.2483E-02 .000 -2.52795 -2.43958

T fimbriata T apicalis  1.42613*  2.2483E-02 .000 1.38195 1.47032

T. collina 248377  2.2483E-02 .000 2.43958 252795

Proboscis  T. apicalis  T. collina 15615 1.1864E-02 .000 13283 17946
T. fimbriata -.31557*  1.1864E-02 .000 -.33888 -.29225

T. collina T. apicalis -.15615*  1.1864E-02 .000 -.17946 -.13283

T fimbriata -.47171* 1.1864E-02 .000 -.49503 -.44840

T. fimbriata T. apicalis 31557 1.1864E-02 .000 .29225 .33888

T. collina 47171 1.1864E-02 .000 44840 49503

Glossa T. apicalis  T. collina 12049 7.0724E-03 .000 .10659 13439
T. fimbriata -.16380*  7.0724E-03 .000 -17770 -.14990

T. collina T. apicalis -.12049*  7.0724E-03 .000 -.13439 -.10659

T fimbriata -.28429*  7.0724E-03 .000 -.29819 -.27039

T. fimbriata  T. apicalis .16380*  7.0724E-03 .000 .14990 17770

T. collina .28429*  7.0724E-03 .000 .27039 .29819

Tibia T. apicalis  T. collina 21029 1.1591E-02 .000 18751 .23307
T. fimbriata -.83588*  1.1591E-02 .000 -.85866 -.81310

T. collina T. apicalis -.21029*  1.1591E-02 .000 -.23307 -.18751

T. fimbriata -1.04617*  1.1591E-02 .000 -1.06895 -1.02339

T. fimbriata T. apicalis .83588*  1.1591E-02 .000 .81310 .85866

T. collina 1.04617*  1.1591E-02 .000 1.02339 1.06895

Mandible T apicalis T. collina 21050 4.7942E-03 .000 .20108 .21992
T.fimbriata -.45169*  4.7942E-03 .000 -.46112 -.44227

T. collina T. apicalis -.21050*  4.7942E-03 .000 -.21992 -.20108

T.fimbriata -.66219*  4.7942E-03 .000 -.67162 -.65277

T. fimbriata  T. apicalis 45169*  4.7942E-03 .000 44227 46112

T. collina .66219*  4.7942E-03 .000 .65277 .67162

* Themean differenceissignificant at the 0.05 level. (p<0.05)



