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Melittopalynology of the agricultural tracts in Guntur 
district, Andhra Pradesh 

I. Introduction 

Mriittopni>i~oiogical studies are general!). designed to promote healthy growth and 
managen?ect d bee-keeping (apiary) industr). One of the prerequisites for the production 
of hone) in an! arca is the availability oi  abundant nectar and pollen source from either 
natural or cu!t~vated communities of plmts. The pollen spectrum of honey of any region 
is a function of ;he foraging activity of bees for nectar. 

Only marginal interest has been evinced by palynoiogists till recently in undertaking 
msiittopaiynological studies of honeys from Andhra Pradesh'.'. Thelast few years, however. 
wilnessrd a renewed spurt and lnterest in the pollen anniysis research of honeys of Andhra 
Pradesh. Jhansi and Ramanujam3-' provided information on the pollen conlznts of a 
number of uni- and inultinoral honeys kom Guntur. Rajahmundry. Karimnagar, Hyderabad, 
Visskhapatnam and Nalgonda districts. Kalpana and Ramanujam6 investigated melitto- 
paiynoiogy of three unifloral honeys of Apis floreo from Nawabpet mandal of Ranga Reddy 
dis:rict acd highlighted ihe importance of Cururn eopticum, Coriundrrirnsurii:urtr and Guizniiu 
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.:hc y ~ ? a t  contribution documznts a critical analysis of 12 samples of extracted (apiary) 
htmi.! tiom icnaii and its adjoming Bapatla and Repalle mandals of Guntur district in 
. 9 n j h r ~  p;fi&h. The aim of this study is to iecognise the chief nectar sources for the 
Icd:.in hil t  be: In thz ag;iciilturai tracts of this districi. 

2, ?&rerial and methods 

-. 
i nc rn,i;&i cornpriss 12 extracted honey samples, ci;., eight from Tenali G-T-J-la 
iJaglrrianudi \ iliogei. G-T-.4 -2a and G-T--&7b (Angalakuduru), G-T-N-3a (Narakoduru), 
G T--K -as ~Kcizipra~. G--T-kl-5a IMorumpudiL G-T-Gu-7a (Gundavarru) and G-T- 
T-i  la  {Tenalii: three from Bapatla G-B-D-ha iDandamudi), G-B-K-8a (Karlapalem), 
C; R 'I-1k1 ~Yazali!: and one from Repalie G-R-K-9a (Kavuru) mandals of Guntur 
districr !\lapi. The fcnali mandai samples were obtained during September, 1988 (la,  2a, 
2h. 72 and %I. Jul) !5ci and December, IS89 17a and 1 la). The samples from Bapatla and 
H:p& n:andals were obtained during J u l ~  (6a) and December, 1989 (8a, 9a and 10a). 

-- 

GUNTUR DISTRICT ;h, 

- .. .. - .. . . . - - - - ---- 
RP 5hmiY \ar!vus ! ~ i i t ? e s  and mandais of Guntur district irom which the honey samples were obcasned. 
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b kile ha and 102 samples are lemon yellow and pale yellow, the rest of the honey samples 
varq from light to dark amber. 

One mi of honey was diluted with 1 0 n l  of water and centrifuged. The resultant sediment 
was treated with 5 ml glacial acetic acid and subjected to acetolysis technique8. Three to 
four slides prepared for each sample were studied by critical scanning under the microscope. 
The po!len types recorded were identified with the help of reference slide collection and 
relecant literature. 

For determining the frequency classes. 300 grains were counted and the recovered pollen 
types Bere placed under four frequency classes: predominant pollen type ( z  45%), secondary 
pollen types (16-45°,1, important minor pollen types (3-15%) and minor pollen types 
(i Y,)" For determining the frequencies (in ",! of individual pollen grains, I200 grains 
were counted. 

The ratio of h o n e y d e ~  elcmznls (HDE) versus total number of nectadferous pollen types 
11; each sample was obtained by rhe study of the unacetolysed honeys. The method 
reconmended by Surqanarayafia er al%was followed for determining the absolute pollen 
count (APCl of the honey samples which were referred to various groups in accordance 
s i th  the drading parameter suggested by Loo\eatix er a['% Pollen spectra of the honey 
samples nere constructed based upon the frequencies of the pollen types in each sample. 

3. Observations 

Twelve honey samples palynologicaily analysed were found to be both uni- and multifloral. 
The honey samples from Jagarlamudi (G-T-J-la), Angalakuduru (G-T-A-2a and 2b), 
Narakoduru tG-T-.N-3a), Kanipeta (G-T-K-4a), Morumpudi(G-T-M-5a). Gundavarru 
(G--T-Gu -:a) and Tenali (G--T-T-lla) of Tenali mandal showed Mimosa pudica 
(3 s;imples - G-T-A-?a, 2b and G-T-N-3a) and Sapindus emarginatus (1 sample - 
G T C-u-781 as the predominant pollen types. The remaining four samples (G-T-J-la, 
G--T I; -&a. G-T -if 5a and 6 - T -  T- l l a )  were found to be of multifloral nature. The 
other significant pollen types of this mandal include Hggrophila sp., Mangifera indica, 
Cori,indru~i~ saricum. Phoenix sylresrris, Borassus jlabellijer, Zizyphus jujubo, Sopubia 
i!rlphiii[tblia. Coeds iwr<fera. Lrticaceae, Terminalia sp., Brassica nigra, Cleome gynandra. 
Phjlc i:od!jlora, Cirrus limon and Capsicum frurescens. 

Of the three samples from Dandamudi (G-B-D-6a). Karlapalem (G-B-K-8a) and 
Yazali (G-B-Y-iOa) of Bapatla mandal, two were found to be unifloral and one multifloral. 
Capsium frutescens (G-B-K-8a) and Prosopis julflora (G-B-Y-lOa) formed the predo- 
minant pollen types in the two unifloral honeys. The other significant pollen types 
encountered are Afangifpra indica, Monrordica charmria, Cucumis sp.. Borassus j7abeTlifer. 
Cncns ~~lrcijira, Sapindus emarginatus, Ricinus communis and Phoenix s~lrestris. 

The honey sample from Kavuru village (G-R-K-9a) of Repalle mandal is distinguished 
b thc presence of Sqqindus entarginatus (63.0%) as the predominant pollen type. The other 
mporiant sources of neciar of this area in December are Capsicum jrutescens, Plioenix 
rjl'redris. Ci~cos mr~.i(era and Clromr gjnandra. 
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Table I icontd) 

Hone: Pollen types 
sample no. 

G-B-K-8a P - C~psicunt ,fiuteicms (60.2) 
I - Vomordwa charanria (6.8). Prosopls juliflora (5.91, Bornssus j7ahellifer (5.81, Ricinus communrs 

(4 I), Sapindus enmyinatus (3.41 
M - Cajartus cajun 11.4). Cueumis ip. 11.31, Celosra urgenten (1.21, Achjraathus aspera (1.2) and 

Co,Ct.Tr.Ve,Eu,Br, Sph, Al, Le, Ac,Po,lu. Ru,Cr, Un leach c I";): N M P  - Orvza satila 
( 2 5 l  Cyperus sp. (0.1). 

G-R-K-9a P - Supndus ernaryinarirs (63.01 
I - Ckorne yynandra (7.81, Leucnneo irumcephaln (6.6). Capsicum frure.x'uns (6.31. Phoenix 

~>lves l r~s  (4.6!. Coms nuclJkro 13.01 
51 - Euraly,pius glohtiiaa 12.81, Buruswa .fluheIllfer (1 .3). Tndax procumbem (1.31. Prosopis juirfiuru 

(1.31 and H ~ . . ~ I . M ~ , C U . M O . C ~ C . R I . A & B O ~ . U ~  (each < 14,l. 

G-B--I-lOa P - Prox;pl\ rirl~floru IS8 21 
l - PIuwii\- ,jlirsi.!s (1501. Sap~ndus mlurgtnulas (6 51, Borassus fibeilifer (4.51, Capsicum 

jrurrxr~s Id51 
21 - .\loinordau ch i i ro~m 12 5). Cururna sp (2.0). R~rinus cornmums (I.?), and Ach. Eu. Hy, Ce, Ru, 

AID. Ac. La. Cu, Un leach < IY,l; N M P  - O r y a  sotlio (0.41. 

G -?-?.-I la S - Cnpxcirni jnaiweru (28.0). P1rueiir.c q l i e s ins  (19.31 , . 
I - ,lJunoso pudicu (i3.0). Prosopls]ulrjloraI7.3i. Ricrnuscommlinis(l0.0], Trldax procumbens (4 31 
h4 - Hygroplt~la sp. (23). Ailanrhus excelsa (LO), Bras,tica n i p  (2.0). Eacalypt!is globulus (1.6) 

and Cl. Mor.Coc.Ach. Bo.Sap. Ab.As,Ru. Ma,Ce.?h,Cr, Ev, Al.Co,Ci.Le, Patieach < I",): 
NMP - Ory:a sntil.a (0.3), Casuarina equisrrlfolicl (0.3). 

P - Predominant pollen type 1 2  4PJ;  M - Minor pollen type (< 3'"); S - Secmdary pollen type (16-45'"): 
KMP - Non-melliferous pollen type; I - Important minor pollen type (3-15°,). 

Abbrrvmtions for pollen types less than lo, 

Ab - .4berdon sp., Ac - AcacIa sp., Ach - Achyranthus uspera. k - Aiinnrhus excelsa, A! - Allzum cepa, Alb - Aihmo 
lebheci, .As - Asrerocantha lor?gfolin, Az - Axd~rachta zndicn, Br - Brassico nzgm, Bo - Borassus /?abelll/er, Bor - 
Borrer~a h~spida, Cap - Capsicum fiutescens, Caj - Cajar~us cnjaa, Ce - Celosla orgenrea, CI - C m m  lmon, 
CI - Cleome yymndra. Ch - Chenopodlum album, Cr - Croron boi~plandimum. Ca - Cocos nucc/ero. Coc - Cocernin 
indwa. Cu - Cucun:is sp.. De - DeIon~u regfa, Di - D s h r o s t a h s c i n e e  E - E o ! l s  l i i d e  Eu - Eucalyptus 
glohulus. Hy - Hjgrophiia sp., Ju - Jusrieia procumbens. Lag- Lagerstroem~n-fios-reglnae, Le- Lfucanea ieucocephala. 
Ma - Jlunyifera ~ndrca. MI - .Wimosn rubicaul~s, Mo - Momordica charantia, Mor -Morinya olefera, Ol -0ldmlond1u 
:enheliota. Par - Purl~nsonla aculeata, Pe - Peltophorum ferruyineum, Po  - Portulaca sp., Pr - Prosopts juljflorn, 
Ph - Phoe~vr syli.esrris. Ps - ~s id ium yuajara, RI - Ricinus communi.?. Ru - Rungio repens, Sa - Salriu sp, Sap - 
Supmdus emurgmatus. So - Sopuhia deiphinfilia. Sp - Spathodea cornpanulata. Sph - Sphaerantkus irdifw. Sy - 
S?:i.giutn rumlnr, Ta - Tnmarrndus indica, Te - Tenninalia sp, Th - Thespesio populni/olia, TI - T r d a r  procumhens. 
Un - Unknown pollen types, Ve.- Vernonia cinerea, Zi - Ziryphus jujebo. 

Table I provides detailed information on all the four frequency classes and frequencies 
of the pollen types recorded from each sample. Altogether, 66 pollen types (38 families) 
were recorded of which 62 were from nectariferous (entomophilous) plants and four from 
non-nectariferous (anemophilous) plants. A maximum of 28 pollen types were encountered 
in Tenali (G-T-T-]la) sample and a minimum of 14 pollen types in Dandamudi 
(G-B-D-6a) sample. Figures 1-27 show some of the significant pollen types recovered 
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Fias 18-39. Pollen specm of the honey samples srudicd. 2% Sample G-T-J la, 29 Sanlplr G-T-A-?a. 
30 Sdrnpic G-T-A-lb, 31. Sample G-T-N-3n, 32. Sample G-T-K-4, 33. Sample G-T-M-53, 31. Siirnplc 
G-B-D-6a. 35. S~mple  G-T-Gu-?a, 36 Sarnpic G-B-K-8a. 37. Ssmplc G-R- K-93.38. Sample G -B Y 108. 
39. Sarnoie G-T-T-Ila 
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ti. I.,:,:.~ 'it 4g - Iqer.rrs!:: i,~nj:nidr~. A) - .-li!onrluis rlcrisrc. Ai - Ailrlin, cepn, Az- Aindirnehta indzca, 

H., U,ro. ,t ,  ,I. h,lilr,.. . Br - 8 r c . w ; ~  rilyni. Ca - Cupui cnlan. Co - Cocos nuciiera, Ci - Cirrus Iimon, 

(. lf ~ , ~ ~ . ! $ r r  r ~ o r ~ . ~ ~ . n i .  Cc - Cr$~~,ii  odeniei.Cor - Corw:dr~m  am C - C:rcumzr sp., Ch - Chro~opl~orn 
.-, i ; ( rllai:,, ,,:i:ui~dr,;. Cr - Cr.liu!rin:i p w e d .  Di - Didrosrackp cinerea, Eu - Eucalyprt!~ glohuiur, 

lii,,,,.yr:;i 3 .p .  Ju - . i ~ i i , ~  ru jn,?mba~s, Lr - Leicns dspero. Ma - ,Wongfera indica. Mo - Momordlca 
:l,,:..~:~,.,. \I, - ~ { ~ , r , , ~ , i :  p J . ~ u .  Z3i.r - !I,amw nihrnsiri. O! - Other pollen types (below I",) Ps.- Pscdium guajara, 

p<a.r~,:i .,I, .t;n\. P: - P r . ~ p ! ~  ,uhili,m. Pi! - Phy!'; ,todlfiorn. Ri - Ricmus cmnmunls, Sa - Sapzndus 
, ~x,,r.~,a.;cu\. So - SO,M~W dqd:~q/i>iiu. Sph - S p l ~ ( i ~ m ~ u h ~ s  iml~cu~, Tr - 7'rida.~ pmumbens, Te - Terminalia sp , 
t ? 1 r!:~.!ccde, 2 . Z,:,p!!h,quh': 

irum hl>ne) sdmples studied by us. Figures 38-39 represent the pollen spectra of the honey 
inmpirs studied. 

-\ hw aaemophi!ous pollen types referable to O r p  satiaa, Cyperus sp., Casuarina 
iyi&ri/i,:ia and Hoiupteira inregrifolia were also encountered in some of the honey samples. 
O r p  SCI~SO pollen grains were recovered from all the samples except in three (G-T-A-2a, 
G T %I-% and G-R-f-9a) and their frequencies ranged from 1.18 to 2.550/,, while 
Clperas sp. was present ir! two samples, pi-., G-B-D-6a and G-T-Gu-7a and its 
pacentage ranged from 0.1 to 0.3',. Samples G-T-M-3a and G-T-T-lla showed the 
poiim grains of Clisuarinu eyuisetfolia whose frequencies ranged from 0.3 to 0.6%. Sample 
G-T-K-Ja shozied 0.3', of Holopteiea integrijolio pollen. All these four anemophilous 
t:w procde reliable pollen source to the honey bees and the occurrence of their pollen in 
hsneys in meagre quanrities could be due to inadvertent contamination of the honey storing 
p i t  of the hive 61. the bees themselves. 

Honr.>den dements (fungal spores, hyphae, algal filaments) though encountered in all 
!he samples studied, were, however. in very negkigible proportion and could be categorised 
3s 'praoricd? none', the ratio o f  honeydew elements to the total pollen grains of melliferous 
plants iHDE Pi being less than 0.09. 

Tile absolute pollen count in t e n s  of the number of grains per lograms of honey in six 
samples I G  T-]--la. G-T-A-?a, G- T-N-3a, G-T-K-4a, G-T-M-5a and G-B-D-6a) 
ranzed from 60.OW-.1.00.000 (Group II), in four samples (G-T-A-2b, G-B-K-8a, 
G-T-T--11% aad G-B-Y-lOa) 200,000-5.00,000 (Group 111) and in two samples (G-T- 
Gu -7a and G-R-K-9a) 11,00,000-12.00,000 (Group V). 

The pllen types recovered from the honey samples of Tenali, Bapatla and Repalle mandals 
ofthe Gun:ur district, mostly originated from cultivated and economically important plants. 
These include Capsicum fiutescens, Coccinia indica, Momordica chnraniia, Cucumis sp., 
Cro?aiaria juruen. Brassica nigra, Aliium cepa, Citrus limon, Cajanus cajan, Sapindus 
emoryimius. ,\law$era indica, Cocos nucgera, Psidium guajava, Phoenix syhestris, Borassus 
.hkll$@r, Eucaljpiptus giohulus, .Moringa oleifera and Zizyphus jujuha. 

ffirnosu pudicn, an undershrub seen very commonly in open patches in many localities, 
appedr. to bt. the chief source of nectar for the bees during September around Angalakuduru 
and Narabduru villages of Tenali mandal. Capsicum jruiescens, cultivated on a large scale 
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Table f i 
Similarit) Index IS) between pain of honey samples from Tensli msndal 

I G-T-4-3 and 
G-T-A-?b 

2 G-T-A-?a and 
6 - T - U - 3  

S o .  of pollen 
t > p r  In the 
samples 

No. of pollen tjprs cornrrmn to hoth 
the sampics 

9 i.Uimo.sa prdica, Urticaceae, Cocos ntrn/rm, 
Boras~us jlubellg~r. Trrnimuho sp., Sopich~u &I- 
ph!n!foI!n, D!rhrusrarhi:* rmerw. Widium ytrujii~a 
and Oldenlandia umbellnro]. 

9 l.Vimosa pudfcu, Urticaceae, Cucor liuqpra, 
Borassus rkhell@r. Trrminalia sp.. Sophia dzl- 
phinifbiia. Dichmsrochp cinerea. Brasr~ra xyra 
and Cnrrandrum saricrmtl. 

as a cash crop throughoat the district, served as a significant nectar source in some areas. 
Supindl,s enri~vyinntus constituted important source of nectar during December in some 
weds oi  Tenali an6 Repalie mandals. Prosopis juljjlorn appears to provide important nectar 
source in Yazali village aree of Bapatia mandal during December. 

The degree of similarity between different pairs of combination of the three honey samples 
from Angalakuduru IG-T-A-2a and G-T-A-2b), and Narakoduru (G-T-N-3a) villages, 
all with Mimosa pudiciz as the predominant pollen type can be quantified with the help of 
similaritj- index (S) calculated by using the formula S = 2c;a + b, where c is the number of 
poller, types common in two samples and u and b represent the total pollen types recorded 
from each sample. The similarity index between three possible pairs of honey samples was 
found to be 0.46 (G-T-A-2a and G-T-A-2b), 0.47 (G-T-A-2a and G-T-N-3a) and 0.53 
(G-T -A-2b and G-T-N-3a) (Table 11). The similarity index of less than 0.5 indicates low 
degree of similarity and that above it to high degree of similarity. Despite the fact that all 
the above three honey samples are unifloral for Mimosa pudica, they exhibit only marginal 
degree of similarity. 

In addition to the earlier record of Asteracantha and Borassus unifloral honeys from 
Dandamudi and Tenali3, the present analysis of the honey samples from Tenali, Bapatla 
and Repalle mandals bring to light unifloral honeys of Mimosapudica, Sapindus emargimtus, 
Capsicum frutescens and Prosopis julifIora in Guntur district. 
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