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Nest architecture of stingless bee, Tetragonula gressitti Sakagami
from Nagaland, India
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Terragonedy gressin Sukagami 5= the new sproles of singless bee Sswovered m Nogaiund (20205 & wes eactier Sound is
Aanidhal Trosdead €200 3, Sourk Wiose Cling 120095 and Vietswn s 1078 The sest aschitecmse of this gicuiar spteios
wars never stufied nlhbougts dere bid b regulins repors of s pressscs in forest arews &y the Jocal pogulace ead al! surlier
fagedIh it shmply documeniod on e basis of ealloond sanples frone Rz, This I the firse dorniled ropost ea ngsting
sharavieristive ol the stingless bee, T gressiod, which wese foemd Baed in the forest and villuse areus of Phek disiivt in
Nagaland dusisg the caily winters of 2019, Th naural seses were fosnd in ophosl 16 sub-tanioal evergeeen B o thos
wisities, comesialy @ 0 height of 291 m o+ 1821 with o single smmanee e sech colony, The colonies wore mmilly serbee s
st and sesardad from the setivity of heas a1 theis entramet gates ducing day time. The iesss were extractad casetubly witk
PO el o nnponed w the experioencd sie. A od of seven nutural nests were Jucaed G the stady, Dt of
thedn, thees nests wess openad o obiszeve the Biteoeal nest simeture while the romaluiag aists were Sopd intast Tor farles
develupraent aod podlinstion shafies. The obwervations revenle 1hit the pes: emranve on Uhe exivng] region was free from
any wak o copamen fennel ube and was meticulously Baptolean by the hess, The nest entemces of all e colonios varied
i wiae amd ohipe, Intermdly. the enimamor was commeved i e brosd dirough o wory passage w1147 om+ 9,73 lenpis
il it reschied the involucran, The brood was covered in & partial fovolucrum of 2,15 cm 2 028 thicknoss, The sy pots
ared pollen pues weee ot separated Brom die bescd aeel and were conperist throegh puemeness sl openinE: i the
imvoluerse. The adult heos wem obscrved to be doep blask in colows The soquived date an sine of differcat colis and castes
wern also revonind sovonfisgly.
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Introdusction

Gringless hees ace imaportent poflinazess helonging to the
espcier ERvaneniguaes snd imily Spddae. These By use choss
refatives of hocy hees and bumble hees. Talke hoocy bess,
shimgies Bews Ju s puvsess sing ond e e siies
in size. They wre highly descloged sncial insccrs Hving in

wnsbostien dowed s all sub-aropicat wod wopical reglons ol

e ginbe with son dhan 300 dossedbed spocies conywising
thee 1ribe Mehponint and sob wibe Melipoos (Mschener
IHA), The prescace of nesting sitos is cssoniia] fir sarvival,
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Dot of Eibmsolosy, Soboes of Al ed Yokeaees
sand Byl Bessloproc, Nagalosd Qiivoniny, Medagen,
sz abimal Lnfiis

maiaicnasse and repraduction of Stingloss boos (Huhhell
e Johnsen DT Batisw el ol TOUE: Lhe ot ol MR
Roaubik HEG). Adthough their neating habits sre varishle,
st o Hhe winglen boe ipecies build thewr nevi a seversl
substeates canging from suhizonesa cavitios b adwecsl ans
weie A0 umpos BT, Boubik 28, The et entnsses of
atinghess boas vy in shage. size, laagth, enfowr otc, snd is
ame eod thie poriant characsenisile fowlure wnong dillerens
spesies (Chaohan of 2l 200%5 The chiof building compo-
nent of e ool © cetnes, i sixiure of bee iy und
plast sesins (Rasmussen 2063, The comunms stretare of
stingiens bee aews cordvts of entiance teenels, brood cells,
fovel seovages (hoaey and poblon eells), cemimen, bisames
Juvers wned fveloorus (Sekagims ¢ ol 1SS Mackenes
2075, The stinghoss haos ave being seard in Magaland sinse
time dmpremmoriad st e diversity of stingless beex sl
vary from ane dietrict o anothen, A& ool of cight spocios of



Irseeeiations’ ol uF Tl Baseit Seiepes

siirmgiins by wene deseribed froe e Bascdiarss sisbwonsstoneent
{Rasmussen 241 3) ppa out of e, six species ape Prosont
fet Braapgabend 46 B Sastgeh 2080 Aanong Hie sig s
wigs, ke esher Indiyg SEles. two species, viz T irfgimennis
Al Easgaindistvigenss e LU S —— e e
e map. The nest architectun of these TRD spevies o well
stetabient el choscriied 10 Tt et 8, VLA v spuechos
of stingless hee, 70 pressing, wes reenrdod from Nagalang
{Ckanises amk Shoghe M0, which g it tbiee ey fopmd
from Sovhwes China (Papes of, SO0 Arumachal Prydesh,
Rahure e gl S0y B mond Simath Visirun L P | @ik
Hevwever, the wzst anchitecture of (kis species wer nover
adetalfont] ginew 1y sl of foating, tiae fialeea] sesde, Fhe
Presenes of T svensiond was rectmiy seported from Nags-
ksead ek 11w ovarvend gt <anprcinl vurosdaciion
of e sod wmificia FRRrIng of stingless boe popld bave
T pulantial for Pueiest poroehactins une pollemsiivg wd
COSPE prewn ander protecsed eandisions. I osder o comumas
wiialirs this sgucies o f sl bese, developinest of weieniific
Hibviss §4 oscired og peiotiy, Keopling in view g csaentialiny
of b deigiiny fon selensifie searing of '8 Frewsazy, the
Preseat seedy wox conduseed 1o Father Enowlsipe on the
el matimad st archbecture of s sty which wey
definitely help in designing solessitic Bives for this newly
s specie.,

Material and methods

A survey win conducrd i the tortats und willupe areas
il Phiek hstrict of Magadarst durieg 1he warly winlers
of e vear 2004, In e Procss. boouthn of feeyl stingless
e bt wips Suleritiest in Hhwe Borest adomse wilk swqusd

ing of their nestipg bkl procferences and Bévessury GBS
crmmiinaes (Fig 15 A lopsl of SEREIE Bl 5 wens el e
trom differens locations. The neste W extracted from
whide Wi boes sead Lateer, e aylionbrivitt B Bives: sy
deteched from the trank snd teimmied to alont o meetre in
heesgity, vy cnbiny nide. The fo b [

cess vequired precision and case sa thas the Bives were pet
distzacient o sl st e e wbile catting slers, B g
vasts when uny end portios is o apee, they are iosmeds-
iely wenbed vl ayadible aink aaal s, Thie bives goe
hen tansportad 1 the experimen site snly i the evening,
Adeer Brsoming B nests i fhe kgl sde, ey wie
Placed on woe bronches aad wooden shelves (Fie. 21 The
svfenties ware allwed b el sl B siimr weeks wnd
e foraging activiey of the hoos 2 the mest entrunees werp
secemilied Ssom G001 706G & ihsny weiih) weaths Parke

eters. The three chosen colonies were then dizzzcted o
sbeserve thir mest wrcidjuess snad cuskony strntuse Thes
extermal fatures such as nevt coerances were abserved and
ahsfa Wi feonjesie] Iy wakimg theis denesdig o shoagie il

B ¥ M end inaasios of & RIS S

size. The inkernal post nsetns of e hives mowe obsorved
4l the messuremenly wone tabin B wus 1pbe eI,
hiond cells. Boney pace snd Pl sors. The sing, shape and
Type ol cells dheongd, Bumees meh pusffenn) wene fiyessured ey
Wi calipers afong witl fae immduciem stracture of the
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gy, Thi differens saserials ped foe e ton of 1he
culsmies wers o recarded, The nuntber ol brom favers s
Wil ik e nusber of 2ell por hoond Ever & the disscemd
nest itlig wilk dhe ssvity of hewe at S entrange was
oy dhctennin i average population i1 5 ool The average
nambers o glard bres were observed wistilly by mouing the
s o bl ke At e SRNBACE a8 T Tioes interval
derm U706 - [BDO b

Results

A total of weven enlonies of T gresaini wens bocated duving
the supvy i the hitly segions of Phek dismicr {furest amd
vilfage areas) ar an alfituds cange of 0351567 o0 s i
e feviel bueing GFS coondinutes of 255 V7 N il 94 f vog
B Al the colimies wese fuad dwelling in tree cavitios, The
e s venapled by the ohserved culunies i the pess
g #ite was 1440 eor’ = 43, The Bees were Feund 1o puefes
nestinge i o meun hesght oF 290 sop 0] I (ke st T
and the mesting height ranged hetwees 2.64-5.30 m abwsve
L gressmmd £ Batrle 13,
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T cxterast feateres such o repe of entrance, shape,
slerial pved for the constrtion and mamber of ynardd a1
whi cetiance wors shaceved Foe all cxplosed s of T gres-
#irrl. Bone o ihre mests bl swtnancs Tuned peither 1 bt
tion of coremvien o was. The nost optresse wors oliar and
e of iy depesition dnephigible deponigivn), Hlowsooer
thi shape of nest entrescs vary feom soand and nval 1o sk
Bype wildh o upersap Warneier ol 16,70 w00 3 o wonipnd
e entisaes whils de sl eavrance was 4,62 a2
g 3 a- b1 The visistiun in shage of et i e
dne w e T of plase availehl gs chois fiv ssesting fans-
mlly. The puputisivn of mes sy with L vioe of cavity, The
=bEes Wil guerdad by werkera s 44 wiwkers) i sound
iype emlronce while fo sl vpe 2 67 workers were presend
a5 e entranee.

Activity of foragers at nest entrance

The sciivity of beey Irom e pest o T Fresyin stacizd at
AR (473 Boosd 3 min whieh than incronsed 8 [P B AR IT
an LHE b (20,15 beey' 3 muin  Tuble 23, The vetEnire sctiv-
iy 5 the conmnee stared eeasing (330, 1768 and 28.64




Irrations! Bl al Tapined ool Scorae

ot gy, Baeed B sannsp s o ity prorecal tesards soon
07O B 1 IO by and eventually decronsed cowards evpning
(HASA, 1167 anad 133 binend § s ml 0300 by, 150060 §o it
170 bl Hewever, the iscomang wetivice was reinims dog-
st ey by Do (3,21 s B35 sooweany boes sl 0900
and BN Ry wiiely was dhen found inorssing in the carly
wvering boeim of the day (1467 mnnmnng bees'S sin at
158Kk 00, The musimuom activiny of bess v noconded m 33
U205 and VS £ AT raluiave buanidics,

internal colony structure

The mest anchitecsure swady sovealed i the nest eomrence
io ammorily uf mesds e orfemied tonand sosth west white
e one of the nest jtwas orented in routh dieccticn. The
mesd ey setemhed ivode the nest throegh 2 annet
which wos & Brismre of wex and cerumen perlmed whe,
T1LEZ g 0758 donpgls amd 196 em £ 51 diseeir con

neetad o Brood colls outside the incomplote bvolscrom
Baving, msay upsaivgs The Invelucren wies peefmled
215 ema 023 deick with 333 2 019 lavers and the bees
sk g mw ame gart of The aes sl himdnree. The
brood cells were Jocaisd fe the contre stackad over ote
Ak hostrntally il the aebmoruee ol wene s vis

il from outside. The brood fopers were sepposed by piflaes
ainl s verage sk ol beownd ool ey W B 101067
in wnest. & mces number of gaees colls {107 quecn collss
et ot i bhe booead sl weith D gmence of 20live

Fig 4 Lotorma oot andileeione
af T greasnii shiveng hoowsy
wwitts il beved clls covesed
e fmolaoram

e, Lhe s b 1 gewitil s cod! ves 491 20,21 aun
Fength and 506 mom 441 1 widdh while the werkes ol wne
arsaller 10 stee (RAS e o (020 and 4.29 sune 639 The
hency pots were Targer 24.86 % 26,14 mm. o kngth and
wertliby s ctvguintesd G pelien pods (2424 % 19,0 E s and
brood exdls prosont in the colomy (Fig. 43, The siee of differ
el ctpnbies wens fomed f b alifferent 1) geeiive, o ol
teelt ws du T dridipennis. The quees had protreded swol-
b abedmen, Balf cinverad with wings, Pravever, it wistk,
s, the wings covered Se whole shdomen. The woskers
wrret baavang, black saderosn st averspe total body eegih
of 6,10 mam 2 0.06 whils the queen was licger io sze with
g vt of SR mee = 011 (Fable 30 The pllen mas
sonmined 4.361 g 2 0.47 of pollenipot and 5.7 g 1 042 of
By frmey gl

The ses sechireome of mingiow bos species, T zres
widde, vevenbad presence of different fypes of el Phaod
wells uad Tood colls), und thelr rsspective positions in the
v, e brosd peeds o be warne and see an mvolucran
wus present v prevent beat loss, Hosey and pellen conld
Fermmernt wl hishuer Besnpevaiine vl s sk, shey wens st
wway Eron beood levolecrem. The nea was Bined with corg-
seet irbernatly Shueredey imastiting b mesl froen cobd weathpr
wnd feee from dnfection as comimia wlso have sasimiesshial
activity. Whse of the tests were incsted of significsd beiglt
which is an sdded protection frorn ceior snemics. The nest
SRS i e oitisice Bl antereally they were parow
which sltimazely dueck amacks from enemics or predasons.
Chrpe b bused esvirs whosend @ pretion of shee wevady entvnies sl
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Ag$ Raducel e etre in T aresedni
Hherellite, amly 3 lipues narsmibivt o bees vonbd enter or exit
e nest ot a tioe (Fig, 50 AT the nests were fund 1o frave
useck il s mleriads {vemimes, Witk U mid Fesdns fep
MR CORsEeneting,
Discussion

VN

Simpless boey buve varisd nesizng sites depending ot ihe
Apics end space sailahifity, The colanies of T weewsdayd
wers found 1o preler Besling il 5 meu beiglt o
281 v A2 s e geownd eTable 23, A the ealmmies
were Uhserved o pest i tee fov iy, Chanibian of 2, (2034
deseribed e vesting gefireaces of T desidippeneni (2 87 fat
and Lepadatvigaing vensrois (3B feets Irom Juw bidis wf
Wagaland. Siovilanly, Nayak ez al, 2032y stisfiod the nesring
Ieighls o8 Trigonn sawl awporied they stingbess beey shon
distingt pepfoecacy rengad betwoss 28% - 472 s10s 2lowys
tiom ringe of G111 fest ynd 1115 Teet drusm the ground,
Likewiae, the seaes have alowien confirpeation witls the
eberviioms o Surimani e, 20175, wherein they Jound
the sests of Tetragonata spp. a2 g haipht vanging borwoes

LI1Rem 32 om {353  alwve e growd, Uplike 7
Zreising which sested only on troey the Besting slwes of ¥
Suseedulieni were (il in W stome, Brieh wall, wia e
wall, bambo, e fon cavities, T sy i the wooders wall,
sdome, aaned frick wall cavities, ¥ Sggalare sl &
while T laeviceps in wooden wallx Suriawento oz ol 2057y,

Fhie it estitensnces 0F 7. grvasitgi sy stsalior o viveherd i
shape with fow workers guurding the nest satrases. Chorhan
LU E ] L T nEs i T Seifipeneis
and L vewsraiis. Simitarly, Buj ot {26200 foand fuane
e st et e a4, feseffiers with wreow peasingg
ending. The nerrow post enerance af Meljpoes and other
st ul stgloss hees sl e nest o be ileelessshin b By e
mﬁa@-afwgmﬁspmmm‘mmmm“m eawanee
dihe woted varislion of pest eatraaves. rolml o dafonce sl
fomiging activities of stingless hoes EBicamoijer et ul. 20063,
Hariwwa an al, (001 shisdlionf S et ancBituasee 1 e
ofFigenn sublernsnes and fhey repocted thar e stimzless
Tkt pent BN s il i “Eage witl & ditisetes of
D.33-1.20 om. Otbier rosearchens Yk Syafvizal etal, (20143
Kty e b 120040 sprined ghist et ettt ol seagiens S
vaied in shape, kengeh and colour in Heserotriaons iama
annl € thress i,

The incoming activisy ut she nesg of T greaning wus mask-
BHERE AT eheit, bouis wd oulgoing s mrsein ehaaring
tate morning houes of the dux. Similar resuls were Tegorded
Iy Chussbias w1 ol (20199 iy £ {rielipumeis aond £ veszoniio:
Yaupex etal, {2018 while swdving thy feeaging behaviourof
Meterostrigons o 5 pest eeisges, | by Foomeed e spamam
avtgoing end incoming rate of stingless Bog B irgnna wos
P daring motrng beary (G200 BORH B auened st vk
U i the evening 160061990, The bees madz their nest
it Frewe envbtoes gl The sive i welbs Chremad st frant wallsi
wive bager i T preswied In 7 irtefipenais ind L cemtrglie
curlmsies were higmer in sfew with fferentinting in the injue
ntl srrangement of brood und foed cells {Chavhus ot af
1% I £. wrcifenn, the sy arvhileriare was sinslye 1o
L vennalts (Buk ot ul. 20203, Sissilar obsrrvations wore
reciesden] by Barbony ot o, {33 e €2 woadutnrmansen, whane
they found tht the sest tavolacrm coisinted of many Lyers
simvering fhe brimd by 2 e ey o 1 LIRS g,
The wial populstion was observed o be in the ranse of
T8 11,074 heest pesi in 6, slereeeen. Tha sise of
dueen and worker begs are farger ax compared o other
ot stingless e specien. & iy, thae vt of guess
7.4 oant), male (402 nom) gnd wether boos £ 50 mumd was
Yok o ) deddipnmy an wamtifreren] b aquieress 18, 1 g e, e
5.21 mop and (3,50 mn), bength b Lvestradis (Chauhen
b 2019 Wk wd al, 20000, The Iy skoe i Fevel comps il
trably amony meBipomn species v ramoed from minute
O plpodi, L0 e Bely fengiis i el 9 80 e
body Sencib in £ occidentativ {Michener 2007, Jorew und
Harth 20055, The qusen bees van by stinsily sepuaniled fops
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senthoais with Larp abdomen and dor wisgs 4s oo adeniy
iag feature,

Thiese i Hiiied edy an 8 presainn g o ey fos
Yescratue 3 svallabie on the differem asperts of this spe-
wign. Fhes promser sialy o nest anchitevise of L gmseitel
will help in saderstanding und designing of now scloatiflc
Bisaen B 1l suientafie eanpdntnn in by prochatam
e poliinution. Much moes sudios wse reguiind on te pol
biewitljom snstentil of £, gerevind The bigger sive of T gres-
shd werkens may be effective ia buze pollinstion of crops
wagmaianily lurmatn seder projecied condifinns.
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