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POLLEN ANALYSIS OF WINTER IIONEY SAMPLES FROM MAINPT]RIDISTRICT OF UTIAR PRADESH

s'P' PALIWAL' swAf,I GUPTA' SHALIM pALIWALand SITTVACHAUHAN
Developmental Botany labomtory, Department of Botany, Narain p.G College, Shikohabad-205 135, India

Quantitative and qualitative analysis of twenty apiary honey samples of Apis mellifera, collectedduring November-2004 to January-2006, frornthre" iir"i"J, ol r.ir"inpuri District has beenmade to determine the pollen frequencies and also-to,ascertain the composition of honey in the area.AII winter honey samples studied were visually light yellow in col,oipreaominated by pollen ofBrassica nigra (41-87%) which made the too"y i" *rn"*r. nil.^ communis and Eucalyptushybridawere found as secondarypollen in few samples and made them as multifloral. In othen thesewere present as important minor pollen t1pes. The minor pott"n typ"s oi*ir*, non"y.*ro[, 
-,"J"a"

sesamumindicum, convolvulusmicrupiyttus, rlianthemi poit*it*^, Ziziphusjujuba, capsicantannuum' Acacia nilotica, coriandrum sativum, chenopidrum oti., r*ropis jultflora, ocimumsanctum' Abutilon indicum, Leucas aspera, Hibiscus rosa-sinensis, Linclenberyiq indica, cucurbitamaeima' xanthium strumarium, Lowionia inermis, Rungia repens 
^i 

nroofu teffestris.out ofthe total 27 families, 24 of dicots represented by 39 genera *d 3 of *orocots represented by 6genera were found in the winter honey samples.

Keywords: Apis mellifera; Bee forage plants; Nectar; pollen.

Introduction
The.'Mellissopalyrology', deals with the quantitative and
qualitative study ofpollen grains in honey. It reveals not
only the purity but also the diversity of nectar and pollen
ryolucine flora of a particular locality which are beneficial
for honey bees and the beekeepeis. Determination of
botanical and geographical origin of honey ** iuag"aby several workerst-3. pollen analysis ofhoney and also
been done for nectar and only pollen produ"iog pl6r1s",r.
Bee forage is an important aspeci for abuirdant bee
keepinq. The Mainpuri is a baclovard district which has
trernendous scope of bee keeping by which the economy
of this region can be enhancea. fieping ttis view in mind
this study was undertaken at three Aiferent sites namely
Singhpur, Gaziapur and Naviganj which are nearly 20_3b
kmawayfrom each other.
Material and Methods
Eigteen apiary honey samples of Apis melli.fera
L (measuring l00ml each) havi been collected &om three
different selected sites of Mainpuri district J*iog tfr"
period from November 2004 January 2006 (t ro samples
9f each month). The methodotogy,""o--*al by the
Intemational Commision forBee iotany,r was emptoyea
forthe recoveryand analpis of the polien.oit"rt to.the honey samples. Slide preparation una ,fr"i,

observation were made after the standard
teclmiqusst8're. The polleir tlpes were placed in 4 frequency.
classes viz., predominant pollen type (>45 %oof the totalpollen complement of nectariferous taxa), ,e"ondary
tgt$ qe_" (1645 %), important minpr poi"n 6,p" 1:_1.5'/:) p! minor pollentlpe (< 3 %). Tire honey were
designated as unifloral if they contain"a a preaominant
pollen type and multifloral, otherwise.

The ratio of honey dew elements r.e., fungaltqot:l 
"nd 

hlphae, algae and wax particles total number
ofpollengrains ofnectariferous taxa in each sample (IIDB
P) was obtained by the study ofunacetolysea no--neys. fne
absolute pollen court (ApC) of the honey ,u.pto i.".,m: "]-!:l![en grains per l0 g- oi il*"y *"r"
calculatedrs. The samples were categorized under various

flT|t_: "gff"rmitywith 
the universallyfollowed Sadingparameters

A frequency distribution (frequency of
occurrence) of pollen types was determined from thetotal complement of honey samples and 4 discrete
classes were recogni zed viz.,verytequent (present in
more than 50 % of the samples), frequent (iO_sO o/o1,
infrequent (10-20 7o) andrare 0"., tU"" iO%io1zo.
Counting of pollen grains in a poilen IoaJ were also
done and interpreted 2r.
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Ttble 1. lnventory and pollen characterization of winter honey.

Honey
Samples
Collection

Month &
Year

Colour Group Nature of
Honey

APC HDE/P
(Absolute
Pollen Count
/10 gn ofhoney

SH-II
(Singhpur)

GH.Il
(Gaziapur)

NH-II
(Naviganj)

SH-12
(Singhpur)

GH.I2
(Gaziapur)

NH-I2
(Naviganj)

SH-I
(Singhpur)

GH-1
(Gaziapur)

NH.1
(Naviganj)

Nov.2004

Nov.2004

Nov.2004

Dec.2004

Dec.2004

Dec.2004

Jarl. 2005

Jan. 2005

Jan.2005

light yellow

light yellow

light yellow

light yellow

light yellow

lightyellow

light yellow

lightyellow

light yellow

5,31,676

5,53,456

8,85,520

6,46,956

7,52,709

10,84,780

1,01,836

2,46,869

2,79,809

Gr.-IV

Gr.-IV

Gr.- IV

Gr.- IV

Gr.- tV

Gr. - II

Gr.- III

Gr.- III

Gr.- I[

Unifloral

Unifloral

Unifloral

Unifloral

Uuifloral

Unifloral

Unifloral

Multifloral

Unifloral

0.01

0.006

0.01

0.008

0.008

0.02

0.007

0.007

0.04

Average SH (499J51), GH (5,45,597) and NH (6,56,927)

Results and Discussion
In the present study a critical pollen content analysis of
honey collected from three selected sites viz. Singhpur,

Gaziapur and Naviganj during winter has been done and

described on the basis of frequency classes, frequency
percentage ofpollen type at individual site. Overall relative
frequency percentage, frequency occurence, Maurizio
groupings and similarity indices ofdifferent honey samples

were also observed and represented in the form of
Tables l-3 andFig.l.
Site I. Singhpur (SH-Il, SH-12, SH-l)- Atthis site all the

six honey samples were visually light yellow in colour
and predominated by pollen ofBrans ica nigra which made

the honey as "rmifloral". Maximum percientage of Brassica
nigra pollen (81.16%) was found in the month of
December (SH-12) whereas its percentage was less in the

months ofNovemb er (68%) and January (53%). No pollen

was recorded as secondary pollen type while important
minor pollen types i.e. Ricinus communis, Cajanus cajan,

Psidiwn guajava, Arachis hypogaea, Eucalyptus hybida,

T?ianthema portulacastrum and Mangtfera indica and
other minor pollen qpes were present in all the samples
(Table 3). Absolute pollen count (APC) / l0 gm of honey
was also observed high (6, 46,956) in the honey of
December as compared to November and January
(Table 1). Honey dew elements (HDE) i.e. fungal
mycelium, spores were also seen. All the samFles rwealed
unifloral natur€ ofhoneybut on the basis ofpollen number
/ l0 gm of honey the samples of November and December
are placed in Maurizio group IV whereas the sample of
January is placed in group III (Table 1).

Sile II. Gaziapur (GH-11, GH-12, GH-l)- Six samples

collected during November to January were of light yellow
in colour. In these samples Brassica nigra pollen were
found as predominant pollen tlpe and their frequency was

found maximum (65.85%) in the month of November I

whsreas it was low inthe month ofDecemberand January i

lil ;::f';lii"Tfll*fJ,::: ffi":ffi::"(ffild 
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ffi'::; 
showrng rhe names of the families, genera and species in the winter honey samFles at
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S.No Family Name of the plant

SITE I; SINGITPUR.
1. ACANTHACEAE
2. AIZOACEAE
3. AMARANTHACEAE

4. ANACARDIACEAE
5.. ASTERACEAE

6. BRASSICACEAE
7, CANNABINACEAE
8. CHENOPODIACEAE
9, COWOLVULACEAE
IO. CUCURBITACEAE

II. CYPERACEAE
12. EUPHORBIACEAE
13. FABACEAE

14, LYTHRACEAE
15. MIMOSACEAE
16. MYRTACEAE

17. OXALIDACEAE
I8. PEDALIACEAE
19. POACEAE
24. UMBELLIFERAE
SITE 2. GAZIAPUR.
I. ACANTHACEAE

AIZOACEAE
AMARANTHACEAE

ANACARDIACEAE
ASTERACEAE

6. BRASSICACEAE
7. CAESALPINACEAE
8. CHENOPODIACEAE
IO. COMMELINACEAE
II. CONVOLVULACEAE
12. CUCURBITACEAE

2.
3.

4.
5.

Hygrophila spinosa T. fuid.
Trianthema portul acas tntm L.
Achyranthus asperaL.
Celosia argenteaL.
Mangifera indicaL.
Ageratum conyzoidesL.
Sonchus oleraceus L.
Xanthium strumariumL.
Brassica nigraL.
Cannabis sativa L.
Chenopodium albumL.
C onvo lwlus microp hy I lus L.
Coccinia grandis (L.) Voigt
Cucurbita maximsDach.
Cyperus sp.L.
Ricinus communisNees.
Arachis hypogaeaL.
Cajanus cajanL.
Lawsonia inermisL.

' Acacia niloticaL.
Eucalyptus hybndaL.
Psidium guajavaL.
Oxalis corniculataL.
Sesamum indicumL.
Sorghum vulgareL.
Coriandrum sativumL.

Hygrophila spinosa T. And.
Rungia repezsNees.
Triant hema p ortulacas trum L.
Achyranthus asperaL.
Celosio atgenteaL.
Mangiftra indicaL.
Ageratum conyzoidesL.
Tridex procumbens L.
Xanthium strumariumL.
Brassica nigraL.
Cassia occidentailsL.
Chenopodium albwtL.
C o m m e I ina fo rskalii yahL

Convolvulus nicmplryltus L.
Luffa aegtptiacaWl
C occ in ia grandis (L.)Vorgt.
Cucurbin nog;inaDwh"
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4.
5.

1

I
EI.'PHORBIACEAE
FABACEAE

16. LABIAtrAE
17. MALVACEAE

18. MIMOSACEAE

19. MYRTACEAE

20. OXALIDACEAE
21. POACEAE
22. RHAMNACEAE
23. SCROPHUT.ARIACEAE
24. SOLA}.IACEAE

25. I.]MBELLMRAE
26. ZYGOPFM.LACEAE
SITE 3. NAVIGANJ -
1. AIZOACEAE
2 AMARA}ITHACEAE
3. ANACARDIACEAE
4. ASTERACEAE
5. BRASSICACEAE
6. CANNABINACEAE
7. CHENOPODIACEAE
8. CONVOLVI'LACEAE
9. CUCURBITACEAE
IO. CYPERACEAE
1I. EUPHORBIACEAE
12. FABACEAE

.13. LABIATAE

14. LYTHRACEAE
15. MALVACEAE

16. MIMOSACEAE
17. MYMACEAE

OXALIDACEAE
PAPAVERACEAE
POACEAE

SCROPHUI-ARI,ACEAE
SOLANACEAE

UMBELLIFERAE

Ricitws communisL.
Arachis hypogaeaL.
Caj anus caj an (L.'1 MillsP.
Indigofera linifolia Limaee. Ali
Leucas aspera SPr.

Abutilon indicum (L.) Sweet

Hibiscus ro s a- s inensis L.
Prosopis ialillora (Sw.) DC

Acacia niloticaL.
Eucalyptus hybrtda
Psidium guajava L. Willd. ex. Del
Oxolis cornicalataL.
Sotghum vulgarePers.
Zbiphus i ui uba (L.) Iam. non. Mill'
Lind e nb ergia indica (L.\ Y atke.

Capsicum annuwnL.
Solanum nigrumL.
Coriandntm sativumL.
Tribulus terrestris L.

Tlianthema portulacostrum L.
Achyranthus aspera L.

Mangifera indicaL.
Ageratum conyzoidesL.
Brassica nigraL.
Cannabis sativqL.
Chenopodium albuml.
Convolvulus microPhY llus L.
Coccinia grandis (L.) Voigt

Cyperus sp. L.
Ricinus communisL.
Arachis hypogaeaL.
Caj anus cai an (L.) Millsp
Ocimten sanctumL.
Leucas aspera (Willd.) SPreng

Lstttsonia inermisL.
Abutilon indicam L. Sweet

Hibiscus rosa-sinensis L.
Acacia nilotica (L') Willd. ex. Del

Callistemon citrinus (Curtis) Skeels

Eucalyptus hYbndaL.
Psidiun guajavaL.
Oxalis corniculataL.
Atgenone matcicanaL.
Saccharum muniaRoxb.
Sotghum vulgarePers.
Lindenberyia indica (L.) Yatke
Capsicum annuumL.
Solanum nigrumL.
Coriandrum sativumL.

18.

19.

20.

21.
a1

23.

Paliwalet al.
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Table 3' Average of frequency,classes and frequencies (%) of pollen bryes recovered at different sites in different

Months Frequency Classes

s-Nil

DEC.

I

M

NMP

P

s
I

- Ricinus communir (11.90), Cojanus cajan (7.22),Eucalrytus
hybrida(3.63), psidium guajava (3.3g)

- Arac (1.28), Tria (0.92), Conv (0.g9), Cocci (0.g7), Sesa
(0.83), Cori (0.62),Acac (0.51), Zizi (O.gB), Caps (O.ii),
P ro s (0. I 9\, C heno (0. I g), Hy gr, C at I i (acn O : e1, Unn (6 : f 1,
Xanth (0.09), Leuc (0.0g), Agei Iyib (each}.Oi), din',
Abut (each0.60), Hibi (0.04), Rung, Malv (ach0.03) Cucar
Laws, Lind (each 0.02)

- Sorghum wlgarc (0.5g\ Achranthuss aspera (0. I I ), Cypers ry.(0.09), Sacchantm munja (0.04)
- Brassica nigra,(72.19)
- Nil
- Eucalyptus hybrida (9.99),Arachis

Hypogaea (9.99), Ricinus communis (4.15)- Caja Q.4t), Cocci (1.t5), psid (t,0),
Conv (0.78), Acac {0.?2), Oxal (0.63), Tria (0.51), Mang
(0.35), ,Sesa Q,ll), Caps (0.23),Age4 Commieachil.Oel, "
Luffa (0.16), Coii (0.14), Hygi pros (each 0.09), frib, Aiw
(0.07), Cheno (0.04), Rung, Leus, Calli leactr O.O:;, i";
(0.02)

- Sorghum wlgare (0.33), Achyranthus ospera,(0.05), Cyperus
sp.(0.02)

- Brassica nigra (54.79)
- Eucalpus hybrida(18.21)
- Ricinuscommunis(9.97),Mangiferaindica (3.77), Arachis

hypogoea (3.72)
- Ager(2.02\, Iyiu (1.76), Cheno (1.14) Cann (0.75), Cori

(0. 66), C onu, Cap s, each 0.4 g), C occi (0.46), Sai fO.l6, Ai,
Acac (eacho.26), Sonc (0.23), Oxal (0.14), Lufa (O.til, e.U
(0.06), Itib, Caja (each 0.05), Cass, Arge t^.lO.Oll, t**,. Indi (each 0.02), Calli (0.01)

JAN

NMP

P

S

I

P- Predominant pollen
M-_Minor pollen tlpe (< 3 %);NMp- poflen of non ineiliferous i*u-- 

'-
Abbreviation for minor pollen tlpe (< 3 %)
Abut- Abutilon indicum, Acac'iiocia nitoiica, .lser- Ageratum conyzoides, Arac- Arachis hlpogaco, Atge- Argemonemaxicanq' Bra- Brassica nigra, caja- cajanus cajan, catli- caliistemone citinus, con - c*notb utiva, caps-capsicum annuum, cass- cassia occidintalis; ih"oo- chenopodiim album, cocci- cecinio grandis, comm-commelina benghalensis, conv- convolvulus micrcphyllus, coi- coriandrum sativtott, crr-r- cucurbirs maxima,Euca- Eucalyptus hybrida, Hibi- Hibiscus rosa-sinin_sis, Hygr Hygrophila spinosa, Indi- Indigofera tintfoliL, Lind-Lindenberyia indica, Luffa'Luffa aegtptica, Latvs- Lowso"io niilii, Mang- Moryifaa irrdica, Matv- Malvastnottcoromandeliqnum, ocim- ocimum sanctum, oml- oxalis corniculata, i*r- rrorrpijayoa psful- psidium guajava,Rici' Ricinus communis, Rung- Rungia nepens' sesa- sesamum indicum,sonc- funchus oleraceus, sola- solanuntnigrum' Tria- Trianthema portulacastrum, Trib- Tribulus terrestris, Trid- Tridq prccanbens, Xanth- xanthiumstrumarium; Zizi- Ziziphus jujuba.
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Fig.l.l. Brassica nigra; 2. Eucalyptus hybrida; 3. Ricinus cmomunis; 4. Cajanus cajan; 5. Arachis hypogaea; 6.

Mangifera indica; 7. Trianthema portulacastrum 8. Coccinia grandis; 9. Coriandrum sativum; 10. Convolvulus
microphyllus; ll. Acacia nilotica; 12. Tribulus terrestris.

and January (GH-l) Eucalyptus hybrida (23.68%) and
Ricinus communis (16.05yo\ were recorded as secondary
pollen types. Other important minor pollen types like
Arachis hypogaea, Cojanus cajan, Mangifera indica,
Ageratum conyzoides ard Coccinia grandis along with
other minor pollen tJpes were recovered. Some non -
melliferous pollen (NMP) types of Sorghum valgare,
Achyranthus asperq, Cyperus sp. were also found in the

samples examined at this site. All the samples show single
predominant pollen types of Brassica nigra forming
unifloral honey. Absolute pollen count / l0 gm honey was

observed high (7,52,7 @) in the month of December. HDE
were also seen but these were in negligible amount
(Table l). Honey samples of November and December
were categorized in Maurizio Group fV whereas honey

ofJanuary as Group III.
Site III. Naviganj (NH- I I , NH- I 2, MI-I) - All six samples

examined at this site were also visually light yellow in

colour and contaimt' predominantpollen tlpes of Brassica
nigra whose frequency was maximum in the month of
December (877o) as comparedto the months ofNovember
and January (ranged 6 I - 64 %d. Thus the honey produced
was of unifloral in nature. Ricinus communis and
Eucalyptus hybrida were recovered as secondary pollen
tlpes intwo months exceptDecemberuihere these became
important minor pollen t1pes. Few pollen of Soryhum
vulgare, Saccharum munja, md Cyperus sp. were also
recoverd as non - melliferous pollen t1pes. The minor
pollen tlpes of winter honeys include Sesam um indicum,
Convolvulus microphyllus, Trianthema portulacastrum,
Ziziphus jujuba, Capsicum annuum, Acacia nilotica,
Coriandrum sotivum, Chenopodium album, Prosopis
ju$lora, Callistemon citrinus, Ocimum sanctum, Abutilon
indicum, Leucas crspera, Malvastrum coromendelianum,
Luffi aegtptiaca, Hibiscus rosa-sinensiS, Lindenbergia
indica, Cucurbita maxima, Xanthium strumarium,
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F'ig'2' l ' ocimum sanctum; 2' Malvastrum coromandelianum; 3. cqllistemone citrinus; 4. Leucas aspera; 5. sesamunt'indicum 6. Ziziphus juiuba 7. Lindenbergia indica; S. rroiop,is iuirflr*, 9. Cyperus sp. 10. Sorghum wlgarc ll.Xanthium strumarium; 12. Luffa aegpfi;. rq'u'Y'

WINTER UNIFLORAL IIONEY
10.0t

ffi
winter

site were referable to Maurizio groups ry V & m in
November, December and Jamary, *i*ti*fy.

Honey collected duriqg winl€r.""d cmtaim
maximum number of pollen in per l0 gm ofhmcy. On an
average absolute pollen cormt / I 0 gm ofhoney yas formd
TTTrl1_"t Singbpur (4, 99,25 I );fohurEd bv Caziryur
(5, 45,597.) and Navig:anj (656927).ttcrefoi, it can be
concluded that out of three sites, Naviganj site and its

Brassica nigra
Ricinus communis
Cajanus cajan
Eucalyptus
hybrida
Psidium guajava
Others

Fig. 3. Showing contribution of different plants in
honey.

Hygrophila spinosa, Lowsonia inermis, Rungia repens artd
Tribulus terrestris. Honey dew elements iidi"uto., *."
scare or absent as the HDE lp ratio was: 0.02 in all the
winter samples (Table l). Absolute pollen count was
observed high (10,84,780 /10 gm ofhoney) in the rnonth
ofDecember wtrcreas it was low in the month ofNovember
and January, respectively. On the basis ofAbsolute pollen
count (APC) ofall three samples ofunifloral honey at this
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surroundings possess ma:rimun diversity ofplants which
provide pollen flora to the hoaey bees (Table l) and this

is also confirmed by the presence of pollen tlpes of the

different families and theirgeoera (Table 2).

Major polle,n qpes r€covered during the study

are illustrated in Fig.t and 2:;Pollen type of .Saccharum

munja (0.M %) was also reported in the honey samples

ofNovember month ofwinter season. Although this plant

is an anemophilous with neither floral nor extra floral
nectaries, producing large amount of pollen which
remained'fora longer duration in the air and maypresent

in the honey as contaminantslro. It is also mentioned here

that tvro species of Brassica - first one is Brassica nigra

eady variety of short duration which was sown in
September provide nectar to the honey bees in November

and December whereas the second one is Brassica

campestris sown in Nove,mber provide nectar and pollen

in the month of January and onwards' These pollen grains

were recovered in the multifloral honey samples as

secondary pollen (NH-2-25%) or important minor pollen

types (GH-2-15.34 %) of spring season. It cannotbe ruled

out that the honey in the month of January may have the

pollen of both species of Brassica. Thus the more and

more area is to be exploited forother melliferous cropsin

this district to improve the potential ofbeekeoping.

First author (SPP) is highly thankful to U.GC., New Delhi

for financial assistance.
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