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CHAPTER' I 

INTRODUCTION 

Economic importance 

The oriental bee (Apis cerana F.) produces highly 

nutritive and immensely valuable honey for human consumption. 

The other i mportant producLs re nderod by thtR honeybee nrc 

wax and pollen which have innumberable commercial uses. 

Total honey production marketed in Pakistan ~as ~bo~t 

250-260 tonnes excluding producer's own consumption 

(Drescher, 1983), Three other honeybee species (Apis 

dorsat~ F.,~. florea F. and A. mellifera L.) are also 

invol ved in the honeybee fauna of Pakistan, but the oriental 

bee colonies, being higher in number,produce a fairly 

large proportion of honey in the country. 

The oriental bee has been in wild and semi-wild 

l'ond i t. ion uu L h ::u-; t~ r a ; r I y good fX)Lc'nt; D:i ('or honey producL ion. 

It. swarmed accessively and did noL deve]op large colony 

populations required for higher honey yield. The maximum 

honey yield was reported to be 29 kg per colony/annum in 

SWl'1 t (Jehangir, 1985). -Thus there were good prospects ·fdr 

improvement of this bee for higher honey yield. 

The beekeepers, except the progressive ones, are 

using very old honeybee management methods and are not 

familiar with modern beekeeping technology. Therefore, 

average honey yield per colony was very low in Pakistan as coinpared 

with that of ~pis mellifera in advanced countries. Thus Irodern 

technology needed to be tested and f ur ther adopted for 

different ecological areas. 
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llonnyl)('\~H :1.t'l' kllOWfI Co 1w LIlC' :nos!. lmporLunL 

pollinating insects. A large number of crops and fruit and 

forest trees requires or at least benefits from bee

pollination. Among these, alfalfa, clovers (forage), apple, 

some varieties of citrus, musk-meloil, peach, pear, plum, 

almond (fruit plants), sarson, safflower, some varieties . 

of sunflower (oil-seeds), onion, radish and turnip 

(vegetables) are often provided honeybees to supplement 

pollination and to increase their yield in som advanced 

countries. For example, the beekeepers obtained 30 million 

dollars as rental ' fee- of their colonies from farmers hiring 

the b ees for t heir crops to ensure maximum seed set and 

quality fruit (Mussen, 1987). The populations of insect 

pollinators particularly those of honeybees were very low 

in Pakistan as compared with that in other countries (Crane, 

1975). Thus it is most important to raise the bee population 

level for pollination of crops and fruit plants in the country. 

Review of previous work 

Sir Louis Dane made the first unsuccessful effort for 

rearing the oriental bee Apis cerana in Langstroth hive 

in the Punjab in 1882-84. Later on he made another effort 

t k~cp the bees at Lahore jn 1910-11, but the colonies 

p rished due to attack of natura] enemies and s vere 

summer heat (Haq, 1969). An apiary was establ shed in the 

Murree hills in 1930 and another at Faisa abad in 1940 (Haq, 

loco cit.). Beek eping work was also started at Haripur 

(NWFP) in 1941 (Rabbani, 1981). Since then there had been 

2 to 4 beekeeping research stations each in Punjab and 

NWFP. In Pakistan, studies have been made on the 
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migratory behaviour of bees (Latif et al., 1961aa, use of 

supplemental diets (Lat if et al., 1956f, 1957d, ,1961b; Qayyum 

and AsIam,1960b, 1960e), I~ t·· f,-rence of bees for various sugars 

(Latif et al., H.l58j), artificlU.i insemination (Latif and 

Haq, 1055[1), hehaviour of two queen co lony (t£lUF Lrl;., 105Gd, 

1 \)!)()(\) , (. /' h -H' I t LwC) or ftlOl'() q 10 nH por co ony on 1 n y 

ylold and u O( t:iL1'otlgl.h OJLtLIl' tul IIn.q, If}5f>1>; IJULtC nd 

IIlIHHI1Jn, 1D51':0,; TJ ,1.11' oJ: !.tl., 960d), adoltion ' mul,ip 

queen system to suppress swarming (Latif et al., 1E60~),queen 

substance (Latif et al.,1957b), c ontrolled mating of queens 

(Latif et al ., 1958ti), oviposition stimulants for queen bees' .. ; 

(Latif and Hussain, 1955b) , effect of hormonal treatment on 

queen I s fecundity CQayyum and AsIam, 1960c), ar:e of queen and 

its oviposition (Qayyum and Aslam, 1960f), effect of surplus 

honey on queen's fecundity (Qayyum and AsIam, 1960a), 

aggressive behaviour of bees (Latif et al., 1957e), fOraging 

range (Dhaliwal and Sharma, 1974; Cherian and Mahadevan, 1945), 

weight or hees (Latif e!. al.., 1958f), biometry (Narayanan 

et al., 1960), e :Efect of temperature on colony development' 

(Qayyum and AsIam, 1960d), different packing materials and 

colony development CIIaq et al., 1961e, 1961p.-), migratory beekeeping 

(Makhdoomi et al., 1975, 1976, 1979; Makhdoomi and Khan,1977; 

Makhdoomi and Chohan, 1980), effect of repeated honey extractions 

on total honey yield (Haq and Chohan, 1964), compar~tive study 

of various honeys (Latif et al., 1956b; Latif et al., 1960a), 

pollen an lysis of ho ey (Khan and Bhutta, 1965),relationship 

between moisture and specific gravity in honey (Haq et. al., 

1961d), effect of heat on honey granulation (Latif et al., 

1958d) ,storage of honey (Latif et al ., 1958e), standarization 

of beeswax (Latif et al., 1957a), wax extraction and its 

bleaching (Haq et al., 1961c) arid scope ~ of mud··wall hive for 

bee. breedinv. (Latif et al., 1956g). Most of the information 

relating to the oriental bee research in Paki"'tan is .available 

in the fo~m of abstracts in Proceedings of Pakistan Science 

Conferences xcept a few detailed publjshect papers. 
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InformaLion on honey plants has been published 

by Rahman and Singh (1940, 1941), Rahman (1944), Latif 

et £t].,(1958£!'), Kohli (1958), Thakar (1962), IIaq and Aslam 

( .ID(l :l ) , Haq ('t nl.(lDG:1), Cnll1<' (1f)7~l), Qayyum and ShahiCl 

(lll'/!», :-:il1allid and qnYYLIIll (JD77) /.t.nd I\ lllnad ~:.l~. (1!J7H). 

Nectar secretions by flowers (Latif et al . , 1957f, 1958 i), 

influence of rerLili~ers on necLar secr Lion of 'sarson' 

and I LorJa' (llaq ~t a1., 196111) and size and s hape of 

pollen on bee visits (Latif et al., 1957c) have also been 

studied. No information was available on economic importance 

of individual plant species for pollen and nectar production. 

Among the natural enemies, the lesser wax moth 

Achroia grisella (F.) and the greater wax moth Galleria 

~ llonella (L.) are the seriou s pests of A. cerana and 

other honeybees in Pakistan (Rahman, 1945 b. Latif et al .• , 

196 0b ; Ahmad, 1981; Ahmad and Muzaffar, 1983), India 

(Singh, 1975) and many other countries (Thompson, 1953). 

According to Morse (1978), the control measures of these 

pests include: (1) killing of larvae after collecting from 

the colonies; (2) fumigation of drawn combs with chemicals; 

and (3) storage of the combs below -7°C f or five hours. 

Collection and killing of larvae is not feasible because 

of high cost of labour and lack of trained personnel. The 

fumi gants are used for stored combs only and not inside 

the hive with live bees. Moreover, these are not easily 

availab l 0 in most of Lho beekeeping ar as In Pakistan. 

MainLenance of low temperatures for cold storage of the 

combs has its own limitations. Thus no effective measures 

ar known for the contro l of these pests in colonies. 

A Braconid parasite Apanteles galleriae Wilko was 

reared from !. grisella and G. mellonella larvae infesting 

honeybee colonies from different localities (Ahmad and 



Muzaffar, loco cit . ) . Tbis parasite is also known to attack 

G. mellonella in South America (Blanchard, 1936),Mauritius 

(Wilkinson, 1934) and North Carolina (Anon., 1959), and 

A. grisella and G. mellonella in Argentina (Cristobal,1936) 

and France (Suire, 1933). Thus further studies were required 

to determine the value of A. galleriae for biological 

control of wax moths. 

rrb h01'nets (Vespa APP.) brou(r.ht bou h -Ilvy I s cs 

to boneybee colonies by feeding on their adults, brood and 

honey reserves during the crucial floral dearth period 

extending from July to October. Of these hornets, Vespa 

orientalis L., V. auraria Sm. (V . velutina Lep. sR 

auraria Sm.) (Singh, 1975; Ahmad, 1981), y. basal's Smith 

(Singh, loco c't.), V. tropica (L.) (Subbiah and Mahad van, 

1958; Ahmad, loco cit.), V. volutina pruthii Yacht. and 

Vespula germanica (F.) (Ahmad, Joc. cit.) have been reported 

attacking honeybees in different areas of the country. The 

control measures adopted for combating hornets include 

killing individual hornets with fly flappers or sticks, 

destruction of their nests, bait trapping, mass poisoning, 

trapping at the hive entrance and in the apiaries, using 

protective screens and poultry birds (Matsuura and Skagami, 

1973; De Jong, 1978). These methods of control are either 

expensive or have definite limitations from practical point 

of view. 

The mites Acarapi~ woodi (Rennie ) , Tropilaelaps 

clareae Delfinado and Baker and Varroa jacobson i 

Oudemans attack the Asian bee species!. cerana 

and A. dorsata (Gupta, 1967; Crane, 1968, 1978). 
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Some bee pathologists consider ~. ~oocu. to be a mtnor pest 

01ol'~'t>t lU'/H, IJniloy, UlHl; Du .Jou g ~l ~:.l't lUfJ21D lt1nudo

Baker and Baker, 1982b) while some others are of the opinion 

that it can cause serious losses to honeybee colonies if 

combined with other diseases, bad weather or poor flowering 

(B6rchert, 1962; Adam, 1968 ; Bailey, 1969; Wiese,1980). In 

Pakistan it has caused tremendous lo sses to A. cerana colonies 

since its introduction in 1981. The ectoparasitic mite 

T. clarea wa s c ons dered to caURe consid rab damage to 

honeybee colonies in Asia and some oth ,r countries (Ahmad 

and Muzaffar, 1984; Delfinado-Baker and Baker, 1982a; Delfinado

Baker et al . 1985; Woyke, 1985a, 1985b; Verma, 1987).Tb.emite 

Varroa jacobsoni is indigenous to Asia and has been known to 

cause serious losses to honeybee colonies in several countries , 

o f Asia, El rop and Am rica (De Jon g e t a1.,1982; Nyein and 

Zmarlicki, ~982; Burgett et al., 1983; Nixon, .1983; Koeni~r et, aI " 1983 ) ~:j'r 

Some species of ~icrurus, Lanius, Picus and Pernis 

have been reported to prey upon honeybees, grasshoppers, 

locusts, caterpillars, black ants and other Hymenoptera 

in some areas in Pakistan (Ali and Ripley, 1968, 197 0 , 1972: / 

Baker, 1924, 193 0 ; Wa l ters, 1980), and Merops have been 

recorded t o attack honeybees at a fe w locations in Punjab 

( Ali and Ripley, 1970 ; Fry, 1984; Latif and Yunus, 1950). 

However, their defre of predation and distribut'on were not 

known in Pakistan. 

A. cerana is kept mostly in wall - , log-, and pitcher 

hives in most of the beekeeping areas particularly some 

parts o f Peshawar, Hazara and Swat Divisions , Murree hills 

and Az ad Kashmir. The beekeepers, excep t a few progressive 

ones, are usin g traditional honeybee manage ment practices. 

The modern Langstroth hives are very expensive. Therefore, 
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the beekeepers cannot afford to purch~se them. Thus an 

abrupt change to Langstroth hive is not easily acceptable 

by beelceepers. 

Role of honeybees as pollinating agents, and polli

nation requ irements of various crops, fruit rees and 

veg tables huv bee ilV st ga ad (M Gr go', 107). Th 
beeR h v be 'n . oun t lone ssary . p n it ion f 

some fruit plants (Rahman and Singh , 1942, 943, 1944; 

Latif and Qayyum, 1956; Haq et al., 1961f), 'berseem' 

(Latif et al., 1956c; Narayanan et al., 1961), 'toria ' and 

'sarson' (Moramm d, 1935; bbInr'ln, 1940, Latifet~. '1958b, 19S8c, 

19(00), s ffi., Vo." ott s of citrus (l et L., !J78)::tn 

alfalfa (Ahmad, 1976), number of coloni s r- uir.d per 

un it !- t'_ or pc LJ nat' 01 f't Tin. I (Ru.l.tmnn, D"!ia; 

Latif et al., 1958a) and v getables, etc. (Haq at a1.,1961a, 

1961h; Latif at ~l., 1956a). No investigat 'on has been 

carried out to determine the effect of honeybees on polli

nation of th . new v ri.et ies of various entomophilous crop.s 

present y grown in th country. 

A little is known about honeybee pollination and 

pest man,gement i Bras lca campestris crops. There are 

more than Sixty species of insect pests recorded from rape 

and mustard (Brass'ca spp.) crops in Pakistan (Alam et al., 

1969; Haq, 1968; Khan et al., 1978; Makhdoomi and Bajwa, 

1978). Among th se,th aphid Rhopalo iphum erysimi K., 

Brevicoryne brassicae L. and Myzus persica (Su z.) are 

known to attack the arson Bra::; .'ica campestris crop and ar 

cosmopolita.n. Of these, R. erysimi is most ser ious pest 

and is uniform y d'stributed almost throughout the sarRon 

belts in Pakistan (Bodenheimer a.nd Swirski, 1957; Ghani, 

1971). Insect pests mainly aphids and diseases are known to 

causp 33 to 40% losses in seed yield of rape and mustard, and 
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their seed yield can be increased from 546 kg Lo 822-914 kg 

per hectare by plant protection measures (Anon., 1975) . 

Fur Lhermore, pesticide spray has been a serious problem for 

honeyb s. Rape and mustard crops are most important honey 

boe flora. In.'ocl p eHls purLicuJarly aphids bring abouL 

significant losse ' in ed yield of these crops. Thus 

insect pest and pollinator management methods need to be 

further improved for protection of honeybees and other inseet 

pollinators. 

From the foregoing review of literature it is evident 

that'sketchy information is available on management of A. 
cerana in Pakistan. Soil and climate are quite suitable Ior 

beeke ping in the country. Honeybee flora is fairly abundant. 

Thu s improvement of the oriental bee, development of beLter 

Lechno l ogy fur honey producLion, cont ro l o[ pcsL~ and diseuses, 

dc'vlsinr::{ low 'os t be81<cep in g eq uiPllle nL and deLt~t'minll, l.i()n or 

pollination requirement of different varieties of entomophilo

us crops we're most essential for inducing Lhe fat'nwrs and 

other persons to a dopt it as cottage industry or to enter 

successfully into the beekeeping profession. Therefore, 

detailed studies were made on (1) distribution and competition 

of A. cerana with other species, supplemental feeding, swarmin~ 

absconding, migration and other miscellaneous manipulations 

for development of integrated management of colonies for high 

honey yield; (2) l\ol1 :..ly b '-', flot'a and .LllsecL and pJanl sources of 

honeydew honey; (3) pests and diseases and their control; (4) 

low cost hives; (5) honeybee pollination of crops; and (6) 

ins ctpest and, poll inator manag m nt of Brassica crops for 

p'oteclt n of honeyb ~s from pesticide losses, so as to develop 

beekeeping n sound sc i ~nli, r'c lin' s in PakisLan. 



CHAPTER II 

MATERIAL AND_METHOD~ 

A survey WtlR onducted to det.P1'mine th c:l1.8tribut 'on 

pI' ApJh Ct'rnnn atld othor' Rpo(: ,ic;s nl' J) f1 in ell f'l'f 1 Tlt 

In tic COllIILt'Y. SLuulos W{'t'C' 't l'l'! d 011i. 1 eolony iov 10 

pment Rnd honey production potential In privl te und proj el f . 
apiaries in diff rent floral belts. The foraging activity 

of bees was investigated in the plains, foot-hills and bills. 

The number of bees with pollen and posstbly nectar (without 

pollen) entering into the colonies were counted for each 

30 minutes throughout the day for determining their maximum 

activity time on {Jowers of different plant spectes. 

The effect of space reduction on honey yield was studied 

by removing some frames (wjthout bees) from the brood chamber 

at the begiunlng of honey flow period so that each colony had 

1 to 3 frames lesser than that requ ll-ed by bees present in the 

hiv(:'. Tilt' Hl.IP<'t' GClnt.f1ining dnl\vn combR wa. si.multan ol1~ly 

placed over the brood chamber of the re8pcctjve . colon~. The 

space availa.ble to bees in the brood chamber was insufficient. 

The bees w re thus forced to move into the supers 

Supplemental feeds on weight basis included: (1) sugar 

syrup (sugar an waLer 1. 1 ); (2) plain candy (sugar and 

honey 2: 1); (3) yeast candy (sugar, honey and yeast 2: 2: 1 ) and~( 4) 

brewer's yeast (40.5% crude protein, 50% otler extract and 

9.5% water). 
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Honey yield data were based on colonies migrated 

in accordance with the schedules. The colonies of different 

strains were placed separately during breeding season so 

as to keep the drones confined to their respective strains. 

The honeybee queens were produced by using artificial 

queen c up s i n the selected colonies . Some two hundred 

colonies were examined in Haripur, Hasan Abdal 1 Wah and 

Islamabad areas and 12 best colonies were selected for 

queen production . The queens were produced arud mated with 

drones of already selected stock in iBolated area . The 

colonies headed by thes queens were Lested Ior honey yie d, 

stinging, and swarmin g h a b its, ability to build populaLion 

and resist~ncG to cold and heat. 

The pollen, nectar or honeydew sources of A. cerana 

were observed by the method reported by Sin~h (1975). 

Flowering periods of the plants were observed in the fields. 

Floral preferences of bees were studied during dearth period. 

The nectar and pollen collecting activities o f t he bees 

were recorded on flowers b y counting t heir numbers within 

an iron grid me asuring 20 X 20 cm on 400 sq cm of different 

plants for 5 minutes at one hour interval from 0600 to 1800 

hours during July-August . 

The incidence of wax moths Galleria mellonella and 

Achroia grisella, .n& the effect of releases of the parasite 

Apanteles galleriae were studied in the colonies of the 

project and private beekeeper s. 

The adult horn t s (Vespa s pp . ) w r captur d from t h 

apiaries with an insect net and their numbers were calculated 

per man hour. For natural enemies, some 46 hornet nests were 
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removed by covering them with cloth bags at night. The 

adult hornets were killed by pouring 4-5 ml anaesthetic 

ether in each bag placed in large. air tight wooden box. 

Th~ dead brood and a~u]ts were examined for parasites 

and prud tors. 

The mite Pyemotes ventricosus was collected from 

larvae of Vespa velutina pruthii . It was reared on G. 

mellonella and Sitotroga cerealella larvae. G. mellonella 

was mass produced in glass jars on powdered beeswax whi e 

~. cereaJelln was cultured in chimneys put over the glass 

dishes containing mai ze grains. Bio ogical observations 

on the mite were taken in the laboratory (26° ± 2°C). 

For testing its biocontrol value, some adult hornets were 

captured with insect net at the apiaries. These were 

released in glass jars covered with muslin cloth a nd fed 

on sugar solution, honey and minced meat. Before sunset, 

these hornets were taken out from the glass jars placed in· 

queen marking cages and were infected with 4-5 mites by 

using sable-hair brush. The infected adults were released 

before dusk. This operation was continued for 7 days, and 

some 150-180 infected adults were released at each of the 

three different apiary sites at Islamabad, Rawalpindi and 

Haripur during May. Another experimeDt was conducted by 

increasing the number of mites (7-8 individuals) per host and 

by releasing the infected adults (250 hornets) at Khanpur 

in 12 days. The effectiveness of th mite was noted by 

examining hornet nests aiter 30 and 45 days . 

The efficacy of strychnine hydrochloride and zinc 

phosphide for the control of hornets was determined by 

application of the poisoned baits by the abovementioned 

technique ~ for infecting hornets with the mite. Some 

30-50 adult hornets (Ves~ basalis, V. orientalis and V. 
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velutina) were captured daily with insect net at each 

apiary. These were kept in glass jars and fed as stated 

in afore-mentioned paragraph. Before sunset, these hornets 

were taken out from the glass jars and placed in queen 

marking cages. One drop of the chemical mixed with honey 

(ratio 1:20) was poured with the dropper on the thorax o f 

each hornet. These adults treated with poisoned bait were 

released before dusk. The operation was continued for 

8 days and some 200 -300 Lreated adults were released at 

eae h of Lhe njne 'itef:l In Islamabad -H.awa lpindi areaB. 

Mortality of hornets by these chemicals was studied by 

counting the dead adults on the ground under the nests daily. 

The alive adults were counted by removing the nest~ 3-4 days 

after the end of experiment, in a large gunny bag at night, 

putting the nest in a barrel and letting the adult hornets 

come out through a glass tube to a jar containing 5% 

formaldehide. The dead hornets (adults and brood) were 

estinJit~~ by breaking the nests. The results were compared 

with normal nests (control) at 4-8 km distance. 

Annual fluctuation of the acarine mite, Acarapis woodi, 

infestation was studied in 12 colonies, 4 colonies each 

having low, medium and high infestation. The level of 

infestation in each colony was measured fortnightly 'by 

sampling 100 bees and counting the mites carried by them in 

each sample. 

For detection of the acarine mite, a number of 30 worker 

bees were sampled from the combs of each selected colony in 

the apia y and from the entrance of the feral colonies. The 

bees were dissected and their tracheae examined under a 

bino ular microscope. For goneral detection of th mite, the 

bees were irrunersed n laetic acid follow d by an ale h 1 wash. 
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The alcohol in each sample vial was filtered through a 

filter paper dish which was then examined under the 

microscope for the mites washed from the bodies of bees. 

D ~ 'e or n,r I taL on of 1 

clareae and Varroa J col> on1 w' s deL r mined by open ng 

c,ppJUgR or 60-100 bra d lIs n.od aunt ng th. m1 os. 
lncid nc of the m tetj on adult worker b s was s udi d 

before and after the treatment . Some 200-4 0 0 workers were 

brushed out from brood combs into 75 percent alcohol put 

in a container or tray having a fine sieve fitted inside the 

contain r. The bees above the sieve were removed individ

ually with the forceps. The alcohol was filtered for 

separation of mites that have passed through the sieve and 

the mites were counted for recording the degree of infestation. 

To dete('. l. the numb ·1'8 0 r mit""8 dead and fall en on the 

bottom of Lhe hive, the boiLom board was coverdd with a 

butter paper and a screen (30 x 24 cm) was placed above it 

at least 2 cm beneath the combs. The mites were collected 

from the butter paper and counted for record. 

For observations on life span of !. clareae, the mite 

adults were collected by putting a needle in front of the 

running mite on brood combs until the mite ascended on it. 

Then the mite was transferred to sheet of white paper. On 

the paper sheet, the mites readily mounted bees or pupae 

which were offered to them. The bees or pupae together with 

the mites were transfer ed into the experimen al containers.The 

hive: bees were used for these tria s. Apis cerallU and A. 

mellifera bees were taken from the'r h'v s. A. mellifera 

had been imported from Australia in 1978. A . cerana bees 

were collected from hived indigenous colonies and A. dorsata 
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~s from a feral colony. The bees were taken from the 

curtain (layer of bees covering the comb) during the evening 

hours. A transparent PVC container was used as a test cage. 

The upper portion of the cage was coated with beeswax. A 
fe d r with Bug.r (.UR r an wat r 1:1 ) w s pI c d on the 

8 d. TI b (;1. m Wtl.A m d ~ oui of l WI} A~ "een 

3 x 3 mm) rvl cl Wf1,~ pJ.ac -cl on H1.P . co 'r d w th 

lpP r 

(mes' 

thick layer of white p troleum jelly . Mites wh'ch fell from 

the bees got entangled on the sticky surface of the paper 

and were count d Rsily. 

Fm' s omo iu ~t her Lests , g ass v' a] s f 20 rna' w th a 

t ght plastic I d wero uRod a nd u s in g l e mit 

or Lcwet.h'1' wi t 1 1. pupa. "ll ux rim ll. w 
wa ko t wjLh 

{.J P( 'PorlrlLd 

inside a room ('0 0 ± 4°C ) . The cages were examiled on a 

regular basis only afLer an initial period pf 5 to 14 hours 

during which 40% to 80% of T. clareae died. Then the cages 

were observed every two hours, and all mites previous y 

caught on vaseline were removed and counted . A sample of 

dead mites from the cages was collected and carefully 

examined for in juries. 

Some indigenous material such as clay, wheat st~aw, 
, 

glauconite ('multani mitti I) , newspaper~, wheat flour, dry 

agave leaves, rice husk and rice husk ash were used to 

construct hives. The mater'al on weight basis included 

(1) clay and chopped wh at straw (CCW8) in the ratio of 

nt 

8:1; (2) ~lauconite, newspapers and fine wheat flour (GNPWF) 

in the ratio of 5:1:1; (3) glauconite, newspapers, fine wheat 

flour and dry agave leaves (GNPWFAL) in the ratio of 

16:4:2:1; (4) cement, sand and newspapers (CSNP) in the 

ratio of 2:5:2; (5) clay and rice husk (CRH) in the 

ratio of 15;1; and (6) clay and rice husk ash (CRIA) in 
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1-11(' nlt io of 25: 1. Th0s(' C'onsLiLucnl.s wen-' mi.xod with 

sufficient quantity of water and prepared to form fudge. 

T1 Wll.S di fficul t. to mix nnw.'pc pUt'S. Therefore, thoso 

were torn i.nto pil~('cs, h(~aLccl in waLeI' (100°C) and mixed 

w0l1. This material was used La construct brood chambers, 

shallow supers and outer covers having dimensions of 

Langstroth hives. The colonies of the oriental bee A. 

ceraq~ (5 frame bees) were kept in hives of all these types 

using Langstroth frames in December, 1986. These hives, 

except those of cement, were covered with plaStIc sheets 

to protect them from rain. The Langstroth hive was used 

as control. The colonies w re sh Ited to short distances 

depending upon the availability of flora. The honey yi ld 

of the colonies having qual strength was studi d for 

evaluation of these hives. 

Six types of frames were made and tried in A. cerana 

colonies in clay hives. These included~ (1) a wooden piece 

tied with a triangular comb foundation sheet supported with 

1 mm thick wire (WPTCFS); (2) standard full depth frames 

with 1 mm thick wire covered with wax (SFDWW); (3) super 

frames with 1 mm thick wire covered with wax (SFWW); (4) 

standard full depth frames with plastic or cloth sh~ets 

(having holes each of t cm diameter at 2 cm distance with 

70 g wux and passod Lhrough comb foundaLlon machin (SFDFPSW); 

(5) sLandard fu1] depth Langstr. th f.rame.' with normal comb 

foundation sheets (SFDFNCFS); and (6) cavities in walls 

without frames (CWWOF). The colonies provided with the 

frames at No .1, 4 and 5 were supplied each with two litres 

sugar syrup (sugar and water 1:1 by weight) and at No.2 and 

3 were fed 3i and 3 litre sugar syrup, respectively, at the 

time of placing the package bees in these hives . 
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Effect of honeybee pollination on fruit/seed setting 

was studied by providing 2 to 5 colonies per ha. These 

st ud ies were conduct d in the fi ld: (1) by covering fl owers / 

plant s without b e s jo mo squ iLo n t (2) cov ring flow rs/ 

r 1 fl. n t s w I L h 11 () n 0 y b () R l n rno, ' qui ton 0 L, n n d (3) p y loa v In '" 

tho flowors op 'n for vislts of honeybees and oth r nsect 

pollinators. Observations were taken on fruit setting and 

yield of selfed and honeybee pollinated plants . The treatments 

were randomi zed to remove the row and column effects. 

To determine the effect of insect pollinators on 

seed yield, 30 rape (Brassica campestris var. sarson) plants 

of almost uniform size were selected at the commencement of 

flowering at Mandra (Rawalpindi) in second week of December, 

1985. These plants were isolated by covering them with 

musljn clot h cages. Then 8 honeybee co lonies, 4 each of 

bo L h A. ~~ and A mpll .Lfera, were' pI aced I n a rape crop 

area of about 4 ha. At Lhp cnd of f lowering, in the secohd 

week of February, 30 unisolated, normally developed paInts 

of almost uniform size which had b e n vis ted by bee s were 

selected from the same field. The number of pods were counted 

on both open pollinated and isolated plants . On the basis 

of pod number , the plants of both groups were arrayed in 

descending order of the number of fruits. The range in each 

group was divided into ten sub - divisions . Single plants 

having almost e qual numbers of pods were selected from each 

corresponding s ub - division of both groups. Ten plants from 

each group were selected i n such a way that the total number 

of pods were a mo st equal on all plants in the group. Two 

plants of almost equal number ot fruits were se l ected 

from each set so as to prepare an array of plants in 

descending order of fruiting capacity. 
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.'-' 

Pirimicarb (50% D.P.), Permethrin (25% E.C.) and 

Monocrotophos (20% ~.C.), which hav different duration of 

residual effect, were tried to work out their suitable doses 

in Mandra area where the crop is grown in mor e than 1000 ha . 

Finally Pirimicarb 250 g a.i. , Permethrin 50 g a.i. and 

100 g a.i . . and Monocrotophos 500 g a.i. were sprayed 

with knapsack sprayer by using 220 litres water per hectare . 

Eac h dose was tried in an area of 0 .4-0.5 hectare. 

As aphid infestation develops from foci and thereafter 

spreads throughout the fi e ld, only infested patches were 

sprayed with knapsack sprayer. The plot size was one ha but 

2-3 ha area around each plot was sprayed with the same dose. 

Spraying of the infested patches required about 1/5 to 1/4 

pesticide dose (50 g Pirimicarb, 12.5 g and 20 g Permethrin 

and 100 g Monocrotophos a.i. per ha) in 45-54 litres of 

water in third week of December (first spraying), 1/4 to 1/3 

pesticide dose (83.0 g Pirimicarb, 16.5 and 25 g Permethrin 

and 125 g Monocrotophos a.i. per ha) in 54-72 litres of water 

in the first week fa January (second spraying), and 1 /3 to 2/5 

pesticide dose (100 g Pirimicarb, 20 and 33 g Permethrin and 

166 g Monocrotophos a.i. per ha) in 72-90 litres of water in 

third week of January (third spraying). These three spray'ngs 

of infested patches of crop in one ha were accomplished with 

the pesticide dose to be used for spraying of the whole one. 

ha field of the crop. 

Mortality of aphids was studied by counting their 

number p r 30 P 1q.nt.~ b fore tre tment and 4 

spraying. Incidence of th parasites, Dia 
;;;...;:=..;:~:;..;;...;;;;..::....;;..;;;;..:.c:. 

and Aphidins ma.trtcaria~. , of aphi s wa.R 'nvA8t'g n 

samp J es ach of 800 aphils co l] cted b fore treat ment and 

4 and 8 days after spraying. The effect of insecticides on 



- 18 -

predators f'2,,_cl.nella ~eRtempunct ata, SClmnus Qubl.lus, 

Chrysoperla carne~ and Oriu§. sp. which commonly occurred 

in the crop was determ',ned by collectiug from the nearby 

fields and adding a large number of Lhese 1.n equal numbers 

in Jach plot and by counting their numbers associated 

wlLh !'L lm sL unlJurm gr ups f h ),'1. individuals In each 

sample rangi n g from 3, 000 to 4,0 00 aphl.ds. The effect 

of insect icides on the pollinating fauna was observed 

daily by counting the number of dead insect pollinators 

in an area of one m2 at 20 places in the centre of sprayed 

plots for 7 days. 



CIIAPTETI III 

MANAGEMENT OF COLONIES 

1. DISTRIBUTION OF APIS CERANA F. AND ITS COMPETITION 

WITH OTHER APIS SPP~ 

Apis cerana F., A. dorsata F., A. florea F. and 

A. mellifera L. occur in Pakistan, but little information 

was ava able on their distribution in dIffer nt ecological 
- I 

areas in the country. Gassparian (1977) has reported that 

A. ~_erana was brought by some farmers into Iran from Baluch

istan(Pakistan) centuries ago. He further stated that some 

natural migration of this bee did occur gradually in the past 

a nd h as been proven by fo s sil records . Presently, there are 

a bout 30 , 000 - 35, 000 colonie s o f A. cer a na, 55,000- 65,000 of 

A. dor s at a, about 13 , 000 of ~ . me llifera and thousands of A. 
f lore a in Pakistan . These four honeybee species overlap in 

distribution and seem to compete with each other in some 

areas in the country . 

A survey for Apis spp. was made in various parts of 

the country. The distribution of these species is presented 

in Fig.1. !!... cerana is mainly found in the hills and foot 

hills . Some beekeepers migrat e the colonies of this bee to 

different areas in the plains . A. dorsata wild colonies occur 

almost t h roughout the pains, foot - h'l s and s mall hills 

(>1200 m h ight). A. il rea cov rs almost al the distributi n 

areas of A. dorsata inc udin~ coastal, sub- coastal and semi 

des e rt areas, plains, foot - hills and val eys in the suiall hills • 

• Paper accept e-d, ] et tor attached, append i x I. 
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The recently introduced !. mellifera is found throughout 

the distribution area of all the three local species. 

Studies conducted on the relative abundance of 

honeybees showed that A. cerana, ! . mellifera, A. dorsata and 

A. florea foraged on clovers in the ratio of 53:103:1:40 at 

Haripur, 9~200:7:12 at Islamabad, 15:8:0:0 at Murree and 0:0: 

35:28 at Sargodha in April 1987 (based on counts in an area of 

1 m2 per 4 hours). This indicates dominance of various species 

in different areas. 

The four honeybee speci08 were presenL in the fooL-

hill areas of TIawalpindi and Islamabad during September-May . 

Thereafter, almost all the wild colonies of !. cerana migra -

ted to the hills (Murree, Abbottabad) resulting in a remark

able decrease in its population due to shortage of flora in 

the second half of the year. !. dorsata migrated to the plains 

of Punjab, Sind and some parts of Baluchistan and,NWFP depen

ding upon the availability of flora. A. florea colonies remained 

in the plains,coastal an~ sub-coastal areas and foot-hills 

throughout the year, while A. cerana and ! . mellifera in modern 

hives faced dearth period in the plains and foot-hills and were 

shifted to the hills where wild bee flora provided nectar and 

pollen to bees during late summer and in autumn. 

A great variation occurred in the ecological 

conditions in different areas in Pakistan. The agricultural 

system provides good bee forage depending upon the climatic 

factors. The temperature, rainfall and vegetaion ate shoWn in Figs.2-5 

(Kureshy, 1978). These bees were found to visit h\!llldreds of plant species 

which provide th m nectar and pollen and that bee flora was 

different at various locations owing to variation in ecolor-ical 
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conditions. 

According to Koeniger and Vorwohl (1979), some 

specific characteristics which enable A. cerana and the 

three other Apis spp. to coexist in the same area include 

competition for food, nestinr sites and matin g. The compe

tition for food is avoided or reduced by species-specific 

adaptations to different ~roups of flowers and that the 

disadvantage of a short flight range of the smal l bee (~. 

florea) is compensated by a more aggressive behaviour of 

its foragers towards other Apis spp. Presen t studies on 

foraginr behaviour of Lhe bees s~owert Lhnt !. dorsata 

preferred large flowers of those plants which produced 

larger quantities of nectar and pollen. This bee stayed in 

areas where nectar and pollen were abundant. Flora visited 

by ~. cerana and A. mellifera were almost the same. These 

bees existed with little lesser quantity of nectar and pollen 

as compared with ' that of A. dorsata. f.. ,!lorea required 

the least amount of food. It was capable of gettinf nectar and 

pollen from very small flowers, and has been found to occur in 

habitats wit}! s~all nectar and pollen sources where other honey

bee species could not exist. 

As far as competition in mating, Butler et al. 

(1967) have found that t h e main component of the sex attrRctant 

in all honeybees is 9-oxo-2 decenoic acid. Production of drones 

starts early in ~. cer~~ in February and in ~_. mellifera in 

March-April in the foot-hill areas. The drone s of A. cerana 

are attracted by queens of A. ~ellifera and vice versa casuing 

losses due to non - fertilization of queens of t hese honeybees. 

A. cerana, A. florea and A. dorsata are known to avoid this 

competition by using separate species - specific times of day for 



-. 25 -

their mating f'lighlS (K()(~nigC'l' and Wyjajagunasf'kar'u, 1976). 

But present sLudies s howed Lhat presence of ~. ~a~a and 

/). mplUfera ('rp.at<~s8eT'ioUH mnltng prnblrm foT' . HC'h o1hc'T' 

at some locations in the country, and ~. cerana populations 

~ere adversely aff cted in areas where A. mellifera drones 

were abundant. 

As regards nesting behaviour, wild ! . cerana bees 

nest in tree trunks, rocks and cavities in walls of houses. 

A. mellifera and A. cerana are kept in modern hives in the 

apiaries. ~. dorsata nests on bran ches or trunks of trees 

or on rocks . A. florea builds combs around a thin twig or 

bush. These species do not seem to compete with each other 

for nesLing sites. 

The population densities of Apis spp. differ in 

different areas depending upon the availability of flora. 

The competition for mating and availability of nectar and 

pollen appears to be important factor for occurrence and 

abundance of these species in different parts of the country. 

2. WINTER MIGRATION ~ 

I\'cordinp: 0 LaLli' l~L a!.. (1~)(;1 n) fl .• co 'lnn, co .loni.o s - --- ,- ----
migraLed from htghpr (2000 m) to lower (GOO m) aJtjtudos from 

SC'ptt'mb<'r 1.0 Nov :.>mh - " nnd in ,'C'v p. r sn cti r 'nt ion ['rom March Lo 

June. During th present studies . m:~ration of this species was 

observed from Llw MurrC' c hill. to 181 llmabad and nawalpi ndJ 

during Octob r-Deccmbcr.so~ muJtiple-qu en colonjos were seen 

in which Lh qu ens w r indi vidually b . Jd In clusters of 

workers, seemin gly protected by their own attendants. Thus it 

indicated that b ees of severa] smill coJbnies hhd gathered to 

fo~~_ a ._lar.~er co~o~y for_2:heir protect ion, fro~_win.!-e.! haz~l'~. 
*Paper accept.ed, letter attached, appendlx II. 
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FIG. 6. THE v.DRKERS OF MULTIPLE-QUEEN CDWNY FDFoMING CLUSTER. A.lIDUND THE QUEENS 
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A colony of 9-10 frame bee strength settled in a 

building at Islamabad in the last week of November. 

It hod 11 ~ueenR each encircled by ut least 30 - 90 

bees having appearance of small ball. The colony was 

collected and placed in Langstroth hive. Some of the 

queens got separated temporarily from the main colony and 

dropped on the ground. The multiple-queen colony was fed 

50 percent sugar solution. Daily observations s howed that 

t.herl' nppcltl'ncl no ebanC'u of l'rcu movcmen1. 01' Lh(~ quoons in 

the colony. 'I'll(' queens c ustered with workers sometimes fe ll 

on Lhv boLLom board and were again carr Led Lo Lhe framos. 

After a few days, fiva qu' ns w re isolated 

individually in package boxes. Each queen was provided 

with one frame bees from the main colony. The attendant 

bees in these single-queen colonies did not let their 

queens move freely even after four days. These workers were 

sprayed with 50 percent sugar solution to get their attention 

diverted from the queen . This produced positive effect on the 

bees which separated themselves from each other. Thus all the 

queens were freed and apparently started normal functions. 

Two of the five colonies were rendered queenless by bees of 

the main colony within 24 hours after spraying sugar solution. 

The remaining nine-queen colony was kept under observation. 

Three queens died in the clusters each after second, fourth 

and seventh day, respective ly , possibly owing to suffocation 

or lack of proper nutrition. Thereafter six surviving queens 

war isloated ins pantt<' qU(]OI1 c.nges .fot' 5 hours . 'T'h'se wore 

re-introduced in their parenL hive one by one at 5 minutes 

intervals. Aft r half an hOU1', one queen was found performin g 

not' mal run eLtons; ttno1.hcl' Wfl.S ckad~ ancl Lhe rc~RL four woro 

I il .>; h( Iy 1'llell'('I('d by (Ill ' 11I'I' H. Oil H t>I 'n.y llq~ HII!,:!II ' Hyl' lIp I.wir'(' 
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at an interval of three hours , another queen was freed . 

But it was killed within 2 hours after last spray . The 

colony was L n divided und aRch of the thren quoenR WAre 

given one frame bees in small boxes packed with wheat straw. 

The queens started functioning normally. Some 48 hours later, 

the bees of the three boxes absconded, leaving the queens 

(having clipped wings) in their respective boxes. They got 

united with another colo ny of 2-3 frame b ee p opulation . It 

seemed that colony population dwindled d u e to l o w temperatures 

a nd dearth of flora in winter. The decrease i n ~bee 

population possibly induced this type of behaviour leading 

to formation of multiple-queen colony. It appears that some 

weak colonies possibly united and overwintered in this rmnner . 

Observations were made in an apiary comprising 23 

hives having 9 colonies with 4 frame bee population, 8 with 

3 f r ame bees and 6 with 2 to 2 . 5 frame bees placed in sar~on 

crop at Islamabad in early November . Some single or multiple

queen swarms settled near the apiary on a tree and sometimes 

entered in empty hives and also inside those having bees in 

them. At one time bees of 2 hives and at other time bees of 

5 hives having smaller bee strength (2-4 frame bees) left their 

brood and food reserves and united with the winter swarm to 

form a large colony. The wings of queens of wild colonies in all 

the hives in the apiary were clipped to check absconding. 

How ver, the incoming c lonies induced the b es of most of t~e 

hives to leave their clipped queens,and united in the main swarm. 

Such colonies were dislodged and put back in the hive providing 

one queen each in a queen cage. The bees, because of mixing, 

had lost identity of their own queen. Many winged queens loca

ted in the swarms were also clipp~d and supplied to queenless 

colonies . Ho~ever , 17 queens died in or near their hives ow'ng 

to their desertion by bees , many of which had flown away with 
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the wild swarm. This sort of bee behaviour was observed 

during November. Con ~ cquenLly 1ho surviving G coJonies 

hact only 1 to 2 frame bees. Thus Lhe colonies suffered 

appreciably not only because 0' mortal'ty of a number 

of queens but also owing to union of the bees of the 

hiv s w'th the sw rms. This behaviour of bees is appa-

l'en L 1 Y lplpfu l .for ma l n La' nlng IJ it r colony s tr ngth or 

over wintering of weak wild colol1ies and survival of vigorous queens. 

3. ANNIHILATION OF WILD COLONIES 

The wild colon'es of !. cerana had variable popu

lations in Marghalla area. Some of these reduced their stren

gth and perished during summer or autumn. Although shortage 

of nectar and pollen seemed to be the reason for the death of 

the colonies, but it was found that some abnormally smaller 

queens failed to lay sufficient number of eggs and could npt 

maintain their colonies. Therefore, such queens were studied 

from cell-stage to the death of the Colony. 

In Marghalla area, swarming occurred during January

February. It was found that there was marked differenc in 

the size of queen cells in some colonies. The colonies 

having larger population of bee s had comparatively larger 

queen c l] s whj10 those hnvin g v ry small populations h 

rno t l y smaJl r ql n CG11~. IL s - ~m d LhaL th e s z .f Lie 

queen cell is dependent, to some extent, on bee strength of 

a colony and ava'lability of nectar and po en. 

To study the effects of bee strength on the size of 

queen cells and queens,two ' colon'es, eachha.ving about 5, OOO -(), OOO 

bees and the other two ~achwith 30,000-35,000 bees were selected 
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for queen production .il1L MartC,h 1987. Th'e colony having :5000-6000 ooes 

occurred in an area having little flora. The brood had been 

almost depleted in them and there were little food reserves 

in ' their combs. The other two fairly populous colonies had 

sufficient flora in their vicinities, and they had large 

quantity of nectar and pollen in their combs. Ambient 
, " D' temperature was in the range of 13 - 28 C during the day. 

The length of capped queen 'cells varied considerably in these 

colonies. However, they were mostly subnormal in small colo

nies and none were longer than 14 mm. Some 15 such cells were 

found in two colonies having 5000-6000 bees. The colonies that 

had 30,OOO-35 I OOO,bees produced 13 queen cells of compara

tively larger size and some quee~emerged from these were much 

better-built than thos produced from small colonies. It appea

rod t.hrtL ,'mn11ur que ~ nl!:) pl' iuccd Jl' m Rubnormal quo n celL'" 

were due to lack of nurse bees in small colonies (thickness of 
fuorax 3.8 - 4 . 0 mm in small queens as compared with 4 . 2- 4 . 5 mm 

in nor mal quee ns) . 

Two swarms headed by queens produced from the small 

colonies were studied for their brood rearing abilities . 

Although they laid a small number of eggs yet the colonies 

flaurJ-s'he.tl AatisfactarilY from April to' mid-June. The,rea:(ter, the colonies 

'Were broodless; the oo,e : strength d'Nindlcd; and the colonies becarre que_ nless 

in the first and fourth weeks of July. The number of bees at 

that time ranged fr om 4000 to 5000 per colony. This indicates 

that the queens produced from such subnormal cells laid a 

lesser number of eggs and could not increase the bee strength 

of the colony. The dilapidation of subnormal queens possibly 

resulted in fairly high reduction in the number of colonies , 'n 

Marghalla area during July-September. 
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4. FORAGING ACTIVITY 

Foraging activity of !. cerana bees was noted on some 

crops and fruit and forest trees. Counts of honeybees visiting 

the flowers per one square meter area were made throughout the 

day (sunrise to sunset). The names of plant species, blooming 

period, maximum b e activity time and number of foragers visi 

ting plants per hour (h) in one square meter area ~t v~ri6u5 

1()('ItJjLlo ~ dUl'.lng dil'l'l~ I '( ~ nl. mOIlLI1H ILt'(' given :In 'I'ablu 1.. 

Table 1 

Maximum bee activity time on different flora 

Name of flora 

Eriobotrya 
j aporiica 

Brassica 
campestris 

Acacia 
modesta 

Trifolium 
alexandrianum 

Zea mays 

Plectranthus 
rugosus 

Callistemon 
citrinus 

Blooming 
period 

Max. activity 
period (h) 

Nov. - Jan. 10.00 - 13.00 

Jan .-Mar. 9 . 00 -1 1 . 30 

Apr.-May 9.00-11.30 

May - Jun. 7. 30 -1 3 .3 0 

Jul.-Aug. 8.00-13.30 

Sep.-Oct. 10.00-11.30 

Mar.-Apr . 6 . 00-12.30 

Pyrus communis Feb.-Mar. 7.00 -11. 00 

9.00 - 12 . 30 

8.30-11.30 

Prunus persica Feb.-Mar. 

Prunus Feb. - Mar . 
bokhariensis 

Av. No.of foragers!E_ 
Active Rest- o:! 
period the day . 

~1 

35 

68 

29 

30 

39 

23 

27 

20 

50 

11 

12 

14 
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It appears that bee activity was considerably high 

on different crops/plants during first half of the day 

possibly owing to availability of pollen and nectar. The 

density of bees varied at different locations depending 

upon the relative abundance of nectar and pollen. 

The behaviour of honeybees for pollen collection 

was studied in sarson fields at Mandra. Counts of pollen 

collecting bees w re taken from second week of February 

(sarson in full bloom) to first week of March 1987 (sarson 

fl or a exhausted) at weekly intervals. It was found that 

among the pollen collecting bees, 84- 89% carried pollen load. of 

sarson plants and 11-16% pollen of some weed plants in 

'ebrunry; and 81-87% ~arson pollen and 13-19% weed pollen 

in March. ' Maj na' Medicago polymorpha and 'senj i' (Mel notus 

indica) were fairly common in sarson fields and these plants 

were in full bloom at that time. But later on when there were 

no sarson flowers, the bee activity again increased and some 

79-89% honeybees were bringing pollen from 'maina' ' and 

'senji'. This indicates that honeybees tend to forage on 

flowers of a single species and continue to collect pollen 

from the same plant species they initially forage on so long 

as the food was available. This conforms to the observations 

reported by Clements and Long (1923) on Api s mellifera. 

5. ALTERATION OF FRAMES AND ITS 
IMPACT ON HONEY YIELD 

Honeybee management includes various practices which 

contribute to the development of colonies and production of 

higher honey yield . The general arrangement of bee frames 'n 

the hive is also an i mportant practice in honeybee manage

ment. The bees are known to do max 'mum work on the frames jn 
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the middle of the bee hive. Keeping in view this behaviour 

of the bees an experiment was conducted in which the posi-

tions of the frames in the colony were changed after diffe-

rent iiltervals in the leveJ.!ling 'duringttle .. ho.ne-x ·flon peItt-od (Table 2). 

Table 2 

D'fferent positions of frames in the hive 

Position Frame number 

I 1 2 3 4 5 6 7 8 9 10 

II 2 3 4 5 1 10 6 7 8 9 

III 3 4 5 1 () 9 10 6 7 8 L-

IV 4 5 1 2 3 8 9 10 6 7 

V 5 1 2 3 4 7 8 9 10 6 

Thc Ll'eatments (changes 1n position of the frames) 

included: (T1) the position of the frames changed and data 

recorded after every four days; (T2) the position of the 

frame s c h anged and data recorded after every eight days ; 

(el) con Lrol i .e. no change in the position of the frames and 

data recorded after every four days, and (C2) control i.e. 

no change in the position of the frames and data recorded 

after e very eight days. The ~periment was replicated four 

times. Data were recoreded for the amount of pollen and honey 

in the frames before every changed position. The effects ( f 

changes in the frame pos'tion on pollen and honey collect'on 

are presented in Table 3 and the rates of increase in the 

amount of pollen and honey are shown graphically in Figures 

7 and 8 . 
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Table 3 

Average number of pollen and honey frames per 
colony before each changed frame position in 

d'fferent treatme ts 

Treatment Numb r of fram s at dif ferent position 
________ --=1:..--._--=-1.::..1 __ I I I I V V 

P01]Pll 

'1'1 

T2 

Cl 

C2 

Honey 

Tl 

T2 

C1 

C2 

0 . 7 

0 . 33 

0.83 

0 .7 7 

2.29 

2.62 

3. 00 

1.95 

0 .78 

0 .4 9 

0.96 

0.84 

2.48 

3 . 56 

3.34 

2.25 

0 . 81 

0.53 

1.02 

0 . 83 

2.55 

3.85 

3.76 

2.58 

0.88 

0.85 

1. 05 

0.92 

2.62 

4.66 

3.90 

2.98 

1. 24 

0.86 

1. 03 

1. 41 

2.78 

5.41 

4.20 

3.36 

A change in frame position after every 4 days (T l ) 

increased po llen collection by 77.5 percent over its initial 

position as compared with 159 percent in frames changed after 

8 days (T2) ~ The increase in Cl and C2 was 30 . 9 percent t and 

83 . 8 perce nt r , respectively. The rate of increase was highest in 

T2, as compared with other treatn-ents (Filj . 7) indicating that the colony 

perf o r ma nce was adversely affected by opening it after e very four 

days ·or by some other factors. 

The ff ct of c han ges in frame position on honey 

'0 1c t ion (Fig.S) incllci..l. I. (~d 2 1.:1 pel'conL j. ne Y'c-1P H(J in 'L'1 and 

10G . c percenl In T2. ~t~ ra ' of incr - a s - jn Cl a nd C2 was 39.8 

and 72 percent r esnective ]y . It c~w b e concluder! from these data 

that in the bee hive a chanS'e in frame position aft~~ every eight days 
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is better treatment as it shows maximum rate of increase 

both in pollen and honey. A change in frame position after 

ev~ry four days decreasect pollen~d ' honey possibly due to 

l1:.;;lul ' \)nnco t.o tlw ldvC' . Ol' No rnC' othrl' rllC't.CH'H. 

6 . INTEGRATED MANAGEMENT OF COLONIES 

The beekeepers in Pakistan are still not using modern 

management methods. Many colonies are left to their own devi

ces until they obviously require serious attention. Some 

colonies may be well; some colonies may ' be ' we~q ahd ' the , others 

may swarm. It may be impossible to brinr: weak colonies up to 

the required standard during the nectar flow season. As a 

result, honey production is much lower than the potential~ 

labour input is relatively high; and the number of colonies 

may even be reduced. It was considered worthwhile to employ 

combined managerrent pract ices including pest control, feeding 

as required, regular queen replacement, swarm control, mini

mum labour input for maximum honey production and colony in

crease either for replacement or lonp; term programme. There

fore, a trial was started to develop an integrated colony 

management method. 

Experiment 'was conducted .on three colonies each 'with 

a single brood box , containing 10 frame bees in Langstroth 

hive. Each colony was given a second brood box on February 

3,and fed 6 litres of concentrated sugar syrup (2 parts 

sucrose and 1 part water) on February 20. These colonies 

were que n ... r.1gh't and ' heO:lthy. 

On February 25, each colony was prepared for division. 

In addition, one very populous colony was producing queen cells 

from the selected stock. All the bees including the queen were 
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sl1l1 l« '11 inLo 1.110 bot t.om hrood box onLo !J ('.ombH of' lH'oocl, 

with 3 comb s of honey next Lo Lhem and 3 empLy combs. 

The upper brood box was placed above a queen excl uder over 

the lower brood box; it contained 4 combs of brood, an 

adjacent comb of honey and 5 empty combs. 

This manipulation gave a ~ood opportunity for quick 

and careful examination of 4 combs of brood in each colony 

for wax moth attack, when they had been shaken free of be s. 

There was no evidence of disease in any colony. However, a 

few moth larvae were found in two colonies and w re killed. 

Bees from the lower brood box began to move through 

the queen excluder straight away, and covered the brood in 

the upper box. The next day the two brood boxes of each 

colony were interchanged, the queen excluder was removed, 

and replaced by a temporary second floor i board mad~ by nai 

ling a wooden rim to a piece of hardboard cut to the outer 

dimensions of a brood box. A gap was left in one side of 

the rim to provide a s mal l ( entrance. Eac h colony was thus 

artificially swarmed; it had a queenless nucleus in the 

bottom brood box . The small entranoe·· for the upper co lony 

was positioned above the main hive entrance. 

On February 27, a rip queen cell was introduced 

into each queenless bottom box from a supply of cells in a 

cell-producing colony, which was then divided in the same 

way as the other 3 colonies. An additional nucleus was made 

from the cell - producing colony and was housed in a 4 frame 

nucleus hive, placed on a separate stand, and given a ripe 

queen cell . 

On March 15, a deep honey super was placed on each 

upper queen-right colony, above a queen excluder; and each 

was fed 6 litres of concentrat d syrup on March 16 onwards. 
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The colonies in the bo.ttom boxes were examined on 

1\)11'11 :J, n.nd 0.1 I W('I' C' round Cn hnvn I fty I n.r Cjtll'nn Fl . Th n 

queen in the nucleus hive was also laying. The nucleus 

formed on February 27 was transferred jnto hive with a 

single brood box. The colonies that had been divided on 

February 25 w re then manipulated to mak them large, and 

with approximately equal populations. Each upper colony was 

united to a bottom colony; the smaller colonies were united 

to the normal ones, and additional combs of brood and bees 

were taken from some large colonies and added to small ones. 

Each colony was then headed by a current year queen. In addi

t ion, one nucleus , colony was made. It was headed by one <Df 

the original upper-colony queens. 

As a result of this colony manipulation, each of the 

hives contained 10 combs of brood and 2 deep boxes of bees, 

with the queen confined to the lower brood box under a queen 

excluder . The deep honey supers added on March 15 were placed 

on the second boxes. Each had ample stores of honey and pollen. 

There was also a colony in a single brood box, headed by a 

young queen, and a nucleus with one of the original upper

colony queens, later on replaced by a supersedure queen . 

The colonies were examined again on June 15 for 

assessment. None of the colonies had swarmed. All inc uding 

Lhe nucleus were qt . n-right and apparen L 1 Y heaJ thy. Threu 

kg sugar syrup was given to eac h colony on July 25, 3 kg on 

November 2 and 3 kg on November 30, 1987. 

Some c i1.3 kg surplus honey pP.T hive was prortuced from 

t ,h se coidni.,es dl!lri'ng , April and 9;6 kg inOotobeT. Sugar 'oostt<s 

Rs.9/- per kg ' and m~rket ra~. mr - horiey i~ R~.SO ~5B per kg ' for 

whole sale and Rs . 80 - 100 per kg for retail . Thus the use of sugar 



-' 39 -

for feeding to bees to develop the colonies for honey 

flow is very useful. 

7. SUPPLEMENTAL FEEDING BEFORE NECTAR FLOW 

The honeybee colonies suffered winter losses and 

had very l ow populations i n early spring. Som coloni s 

went through rapid d velopment and attained maximum 

population of f or agers in earl y spring. Thes e colonies 

produced fairly high hon e y yield from Acacia modesta and 

other spring fl ora . Some colonies remained weak and pro 

duced little or no hon ey. Keeping in view this situation, 

thc' W('n.1< fl. . c()r nn a co l nins wera fed Rug-ar syr up , p Olain 

candy and yeast candy at t he rate of six kg per colony 

du ring mid - winter and early spring (January 1- March 20) . 

These supplemental feeds induced the queens to lay eggs and 

buil~up their populations. The effects of supplemental feeds 

on colony strength and honey production are given in Table' 4. 

Feeds 

Sugar syrup 

Plain candy 

Yeast candy 

Control 

Table 4 

Eff~ct of supplemental feeds on 'bee 
$trength and honey ' yield 

.. 
Bee frames Hone~ sU2er frames 

Jan.1 Mar.25 Apr. 29 Apr . 2'9 

5 8.0 12 12 

a 10.0 14 18 

a 9 . 0 13 16 

5 3.5 7 7 

Honey 
(kg) 

9.0 

18 . 0 

11.0 

5.7 
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The data (Table 4) indicate that the colonies 

fed on supplemental diet built up comparatively strong 

population and produced fairly large quantity of honey as 

compared with that in control. On the whole plain candy gave 

better honey yield. 

8. SUPPLEMENTAL FEEDING AFTER NECTAR FLOW 

Three supplemental diets were tried during June-August 

and their effect on honeyb e colonies was d termined . Thes 

diets were prepared by mixing on weight basis: (1) one part 

of soyb an flour(aft r extracting oi land pollen (ratio 3:1) 

and two parts of cane sugar and water (ratio 3:1); (2) one 

part br wer's yeast and polJen (ratio 8:1) and two parts of 

cane sugar and water ( rat io 3: 1); and (3) brewer's yeast: , 

cane sugar and water (ratio 3:3:2.5). It was found that the 

population of the bees fed upon these diets (4 kg per colony) 

was, respcctiv ly , 3,2.5, 1.5 Limes more than that in control 

eolonioH indjcntJng a fairly large builc! up of' bOOR with thc!:; 

diets. Thus the beekeepers can use these diets to improve the 

strength of their colonies during the floral dearth period. 

The honeybees were under stress from mid-June to July 

because of high temperature and shortage of bee flora. The 

bees brought a small amount of nectar and pollen. Sugar was 

provided to supplement the food requiremets of honeybees. The 

bees laid a few eggs and the colony population started declin

ing rapidly . Keeping in view this situation , a concentrat d 

multivit amin s oluble powder was fed to bees '( 4: :1lra;mecolony 

w~th 1~1.5· frame brood, n~3 D at the ~ te of one teuspocn 

per 12 litres (01\ sugar ' syrup ('Sllrgar a:Pla; water 2.; 1). It 

G(Dntaifted vjtamin ·A 4540,GO O units., vitamiitl D" 90E;000 urtfts -, 

vitamin B2 ' 4,540 mg, vitamin B6 1662 mg, vitamin' B12 SiS10 mg, 
niacinamide 22,700 mg, cal. pantothenate 6,810 mg, folic acid 
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1J.!l1 mg', vitamin El lUG uniLR and vitamin lei 908 rng in 

456 g material (cost Rs. 13). Those vitamins 

(3 , t aspoonful) along with sugar s}rup were fed three 

times to 8 colonies in about four weeks. Brood area Was 

measured in treated (fed on sugar Lnd vitamins) and control 

colonies (fed on on]y sugar syrup) six weeks after first 

feeding. It was found that brood area was about 2-3.5 frames 

more in colonies fed on vitamins mixed with sugar syrup ~rrd 

1"'1-.-·5 flrame: 1m ' ~Olonie:s vrov;tcteo. 8Ugtr:r: iByrup mnly .. Thllls it 

se~rrist ha t v~ta:l'RrnEi In 'sugar syrup ~nhanQ>e.d - eBe otood 

pearlhv, capacity of the bees. 

9. SPACE REDUCTION IN BROOD CIIAfo.IBER 

Studies were conducted to determine the effect of 

reducing bee space in brood chamber on honey yield during 

honey flow period. A. cerana colonies foraged on clovers 

(Trifolium spp.) in May-June. The space was reduced in the 

brood chamber on May 2. On reduction of space the bees 

started storing honey in the super frames. Observations were 

taken at the end of honey flow period on June 10, 1988 and 

are presented in Table 5. 
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TABLE 5 

Effect of reducing ' bee space in brood chamber on honey yield 

Brood chamber No . of sealed honey 
Colony No . sUEer frames Honey 

No. of No. of Ist 2nd (kg) 
bee frames super super 
frames removed chamber chamber 

1. Less space 6 1 8 6.3 

2 . " 7 1 10 3 9.7 

3 . " 7 3 10 2 9 .1 

4. II 7 3 10 1 8.3 

!) • II 7 2 10 2 fl .2 
() . Co nl.l'o I Ii 3 2.3 

7 . II 7 5 3.8 

8. II 7 4 3.0 

9. I I 7 G 4.6 

10 . II 7 5 3 . 7 

The data indicate that there was an appreciable 

increase in the honey yield in colonies with less space (6 .3-

9 . 7 kg) as compared with that in control having sufficient 

space in brood chamber (2 . 3- 4 . 6 kg) . Thus reduction in the 

number of frames in the brood chamber had a marked effect on 

the honey yield per colony . 

10. BROOD AND QUEEN PRODUCTION IN LATE SUMMER 

Maize pollen was fairly abundant and nectar was not 

available at Rawalpindi in June . The brood rearing declined 

and some of the colonies suddenly became queenless . Taber 

(1977) has stated that bees will rear more brood regardless 

of weather and time of the year if sufficient pollen and 

sugar is continuously provided. Thus each of the twelve 

queen ~right colonies were fe d 10 k g sucrose (sugar and 

water 1 1) and 3 kg mu s k - melon (Cuc urbj ta 

dud ng May 21 AlIf~ust 31. 
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This helperl maintain the bee strenvth in the colonies 

and induced the queens to produce drone brood. First six days 

of profused sucros feeding resulted in the format jon of 

supersedure queen cells in these colonies. The young daughter 

Cll1C'('I1S wC'r(' u.l lowecl to r'nmR.in in thC' par e nt htves (one p er 

colony) while the old mated queens were transferred to 3 

Cru.me nucs maint alnad 'epura 1,0 1 y. In 12 tes I, (.:010n ies, four 

colonies each reared 2 supersedure queen cells, four colonies 

eac h 3 supersedure cells, two colonies each had one, while two 

supersedure cells were cuI, off by bees in two colonies.These 

cells produced 22 queens. Of these, 13 queens (59%) mated 

successfully and each laid 515-1494 (average 72 0) eggs per 

day in the second week after commencement of oviposition 

(based on one day's observation f or each queen). In control, 

one 'olony abs onded, three were queenless after one week, 

seven reared a small amount of brood while one was completely 

broodless and succumbed to the attack of wax moths. It was 

observed that the supplemental feeding prolong d brood production 

and queen rearing for a considerable period. This practice 

provided young mated queens for the queenless colonies and 

improved the colony strength by producing 10,000-15,000 

bees during the period. 

11. QUEEN REARING IN AUTUMN 

Swarming of bees occurred in Swat during September

October when blooming of Plectranthus rugosus plants was in 

full swing. The local beekeepers reported that only a few 

queens could successfully be reared during this period and 

that the queen produced In some areas of Swat showed better 

brood production than thaI, in others. Weath r condit ons 

varied in the main beekeeping areas such as Bahrain and Hasan 

Abdal in September. It is possjble that weather affects 

fertilisation of queens resulting in variable success at 

different localities in Swat. To confirm the effects of 
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weather on fertilisation of queens, sixteen queens were 

produced each at Hasan Abdal and Bahrain in September . Of the 

queens reared at Hasan Abdal,3 died while the others,on average, 

produced about half frame brood on sarson in December.Six queens 

produced at Bahrain did not lay eggs and 7 disappeared from the 

coloni s within 32 days after emergence.The remaining 3 queens 

had sub normal p rformance and reared a small brood.The oth r 

colonies having que ns reared in spring (March-April) produced 

on average 5 to 6 frame brood in December. This indicates that 

temperature and rainfall have possibly more adverse effects on 

fertilisation of queens at Bahrain than at Hasan Abdal and that 

SlllILing oI colonies Lo warm areas immadiaLely art r emergence 

of queens would possibly enhance the prospects of successful 

rvurlng of queens In SepLember. 

12. SWARMING VERSUS DIVIDING DEE COLONIES 

In Pakistan, the strength of apiaries is usually 

jncreased by natural swarming which causes serious difficulties 

for the beekeepers in managing the colonies during this period. 

Therefore, studies were made to determine the comparative 

efficiency of new colonies produced by natural swarming and 

by dividing into two halves. For these studies, the natural 

swarms were captured and placed in the same apiary.The divided 

colonies with the old queens were also kept in the same apiary 

and the other halves (without queens) having a ripe queen cell 

were taken to a distance of more than two km from the parent 

hive. Each colony (swarmed and divided ones) contained three 

frame bees (three replicates). In both cases, the bee colonies 

settled and started their work within 24 hours.The performance 

of bees in all the colonies was almost the same. Anyhow, the 

swarming time was usually uncertain; recapturing of swarm was 

difficult; and sometimes two or more swarms issued at a time 

intermixed and kill d the queens . Therefore, dividing the 

colonies was better than producing swarms by thems Ives . 
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13 . SWARM PREVENTION 

Studies we r e c onduct e d on prevention of swarming 

in three colonies with 7 - 10 frame bees in apiaries of 

pr i vn. Ln bee 1{eOpnrA in ,Tal11lR. ry - Apr i 1 1987. These colon ieA 

h a d one-y e ar old qu'en s and were requeened with the young 

queen s . Thereafter Lhese wer e o x amined at 4 - 5 days jntor 

vals for removal of queen cells. Some 3-4 ' brood or super 

frames more than the requirement of the bees were provided 

to each colony. The colonies were almost completely 

prevented from swarming and became strong (12-15 frame bees) 

resulting in high yield Of honey (12 to 16 kg) ,as compared , 

with control colonies those produced 3 to 5 swarms yieldine 

little or no honey during February-June. 

14. EFFECT OF COMB FORMATION ON 
HONEY YIELD AND SWARMING 

There has been a controversy among the beekeepers about 

t he mer its a nd demerits of wax renewal in the brood or super 

chambers on the onset of major finey flows. Several SC' ientists 

put forward their suggest ions in favour of the building of new 

combs in Apis mellifera. Zecha (1964) claimed that the best 

beekeeping results are achieved when the be s are allowed to 

draw out as many comb foundations as possible and that this 

helped fight many other diseases besides nosema. Villumstad 

(1970 and 1980) and Jaksland (1971) recommended the removal 

of all frames before wintering, and to substitute with comb 

foundation frames. Han son (1980) laim d that for hyg'enic 

pUI'pOSL'S, eom!), , s hollJ t 1H' Ll s ed ror onl y two Y 'R ',' Lind Lhen 

melted, and that every colony should d aw out at least 15 

comb foundations yearly. Jordan (1960) indicated that the use 
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of same combs for several years in the brood nest is 

deterimental as the bees will become successively smaller· 

Paschke (1950) c laimed that new comb building partly 

inhibits swarming. Wulfrath and Speck (1957) and Zecha 

(loc. cit . ) supported t his opinion. However, Szabo (1975) 

stated that honey yield is reduced significantly if 

large number of comb foundations are drawn out before or 

dUl'jng Lhe hon ' y flow. No informaL Lon was avai.Lab.Le on 

ren wal of c mb s Ln A. cerana. There Jore the influence 

of comb construction on swarming and honey yield was 

determined in A. cerana colonies having one year old 

qu ns. Twenty lour h althy colonies w'th 5 to 9 be 

frame s foraging on sarson (Brassica campestris) w re 

selected for the exp~riment. The exper'mental bees were 

divided into two groups each of twelve colonies . Group 

No. 1 receive d 10 super rames with drawn combs while 

group No . 2 was provided upers each with five drawn combs 

and five comb foundation frames. First supers were g'ven' 

on February 3, 1986 and additional supers added into the 

colonies according to their needs . The two sets of colonies 

received similar management during the course of experimen~ 

The honey crop of both the sets was measured for each 

hive individually by weighing the supers before aqd after 

extraction. When the nectar flow decreased, supers with 

comb foundations were not added. In the group 2" the number 

of combs drawn per colony were on average 1.3 on sarson 

(~. campestris) during February-March, 0.5 on acacia 

(Acacia modesta) in April, and 1.0 on berseem (Trifolium 

alexandrianum) in May-June . Honey yield (kg) on these three 

major honey crops is given in Table 6 . 
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Table G 

Average honey yield in colonies in group 1 
(old combs) and in group 2 (comb 

foundations and old combs) 

Crops Honey yleld (kg) 
Group I 

February B. camEestri~ 3.5 

March -do - 4.0 

April A. modesta 4.2 

May T. alexandrianum 5.5 

June - do- G .0 

'I'otttl 23.2 

2.0 

2.5 

3.0 

3 . 0 

2.7 

13.2 

The data indicate that the honey yield in group i 
was significantly higher than in group 2. Average number of 

comb foundations drawn in group 2 was 2.8 per colony result

ing in reduction of 10 kg honey because of comb construction 

during the honey flow. 

D ring the course of this experiment, swarming 

i,(' nd ::>l1CY based on the produG t ion of qu en eel] s waR: 'no Led 

by making a regular check of the colonies at the interval of 

5 days and the swarm cells were destroyed and royal jelly 

collected. The results based on the production of queen cells 

in 12 colonies of each group are presented in Table 7 . 



Table 7 

Queen cell forrmtion in colonies in group I (old canbs) and 
group 2 (old cClIlbs and canb foundaUons) 

No . of gueen cells Eroduced in different colonie~ 
GrouE 1 Group -2 

Colony Feb. Mar. Apr. ~1ay. Jun. Total Colony Feb. Mar. Apr. May. Jun. Total 
Nos. No. of Nos. No. of 

cells cells 

2 2 2 4 1 4 3 4 11 

3 7 4 4 4 19 6 3 2 5 

4 2 3 3 8 8 5 3 
.., 

10 t:. 

5 1 3 4 11 2 1 3 ~ 
00 

7 6 5 7 3 21 12 5 5 3 3 16 

9 11 8 3 22 14 2 4 2 8 

10 3 2 5 15 7 5 6 6 3 27 

13 5 11 3 19 16 7 7 ;) 3 4 26 

17 5 8 6 8 2 29 18 9 1 6 7 23 

20 2 1 3 :9 2 3 2 7 

21 6 7 11 4 28 22 6 4 4 14 

23 8 7 7 4 26 24 2 2 

Total 58 61 44 23 2 188 52 40 34 19 7 152 
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'1'1H' dutn. indien.Ll' thaI Uw l1umb(!t's of' qupen ( ~(' 11s 

W<'I'(' a lilll( ' hl ghnr (lRR ('('lis) in ('olonh'R provicloc\ with 

c'tr'f\WI1 ('omhH fiS ('()mlltt'f-'d wi Lh 1.11<' eo I 0111 ('e s uPpJ j od with comb 

roundation:::; nd dnwn combs (152 ecl1:::;) and 1.hr t umb'1" of' 

qtH){'n (; (' I J::; Pt' ducud \.\lOr hig} molL 1n l"ebruu ry-MR1'cl1. Swa'ming 

tendency was co siderably reduced in April and May, and was 

negligible in June. Colony Nos. 2, 5, 10 and 20 in group 1 and 

colony 6, 11 and 24 in group 2 had a ess r prop nsity for swarming . 

15. FACTORS AFFECTING ABSCONDING BEHAVIOUR 

Colonies of ~_. cerana frequently absconded. Therefore, 

sLudies \V r made to detJrmjne var'ous fact.ors, viz. presenc 

of reserve food and brood in the colony, high temperature and 

availability of water wh'ch possibly affected absconding 

behaviour of this species. The colonies were p] aced at different 

locations in Rawalpindi (one colony at each place) durinrr third 

we ek of June(mean min. 24°C and max. 39°C). Berseem flora' 

had exhausted and other than these experimental colonies 

from this area were shifted to Swat . The details of the 

colony condit jon and absconding are given in Table 8. 

S . No. 

1. 

2 . 

~ncLorH arruGLlng absconding 
behnv 'iOllr () r th bp '8 

Colon~ cond.lti n Absc nding 

Colony with some brood, no Absconded within 

reserve honey, no feeding 

on sugar syrup, no water 

channel in the vicinity. 

Colony with s ome brood, no No absconding 

reserve honey, feeding on 

a week 



1 

4. 

5 . 

G • 
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2 3 

,sugar syrup (2 kg on] y) , No abscond'ng 

wa t.c'r c:1ln.nnn in tlH' vi (' i -

n I (y. 

Colony wlthout brood and Ab sc nded within a 

roserv rood, no fo'di.ng on wack 

s ugar syrup, no water channel 

in the vicinity. 

Colony without brood and 

reserv, food, feeding on 

sugar syrup (2 kg only), 

llel Wit ({'t ' (' llnflIH' 1 I n 111(1 

vlcinil.y. 

o10ny h~avlly attacked 

by wax moths. 

Colony with brood, 

reserve food and watr 

channel in the vicin'ty . 

Absconded within 3 w~eks 

f\bsconded 

No absconding 

These observations show that the colonies absconded 

possibly due to high temperature, non-availabil ity of' water, 

shortage of bee flora and heavy attack of wax moths. 

16. CLUSTERING OF BEES 

Clusterin~ of !. cerana bees commonly occurred on 

front wall of the hive in the foot-hills and plains during 

summer. The culsters were so large that it became very 

difficult for the beekeepers to get the clustering bees into 

the hives for shifting the colonies durine night. Thus, some 

of the bees were left at the apjary site when the colonies were 
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s bi fL('d t.o oLh{)r areas . FurLhermore, Lhe clusLcring bees 

were attacked by rats, frogs, lizards and other natural 

enemies, which adversely affected the colony strength. In 

addition, clustered bees became very ferocious when dis

turbod for preparing the colonies for shjfting. Such bees 

also stored lesser honey as compared with non-culstered ones. 

According to Shaparew (1980) clustering is caused 

by i nsufficient air supply to dry the nectar and not by high 

temperature within the hive. He further stated that the be 8 

commonly clustered in strong and highly propolised colonies 

particularly when only nectar was available to bees and the 

temperature (more than 21°C) and humidity were fairly high 

and that clustering can be prevented by constructine honey 

drying ventilators devised by him. These ventilators are too 

expensive and our beekeepers cannot afford to construct them. 

Therefore, studies were made to eliminate clustering in A. 

cerana bees. 

As insufficienL air has been reporLcd to be Lhe main 

1':1('1.01' r<','ponR i h I (' for c I tlHU'r Lng 0 F becR, i I. was r-onsidm'n(( 

Illal ll lL el'u.l.ion III I.lw 11Iv<' HUr-\) us w:LdenJng or entrance 

\w 1 ('8, addition of super or brood c hambers and reduc t lon j n 

th e number of frames in hive bodies might b effective in 

climjnating the clusters. Accordjngly one or Lwo supers wer 

added on the brood chamber. It slightly reduced the number f 

bees in clusters but there was no marked effect on the overall 

clustering. 

The entrance holes of the colonies having clusters 

were widened by removing the rods. It did not release pre

ssure and was almost ineffective to eliminat e clusters. There

after, empty super chamber were added below the brood c hamber 
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of each colony. It was observed Lhat bees moved into the 

hive, and startod normal funcLions, eliminatjng the cluster 

within 2-3 hours. Thus addition of a super chamber possibly 

incroased the aj.r supply and ralens d th stross condiLion in 

the hive . 

Honey yield was studied in non -c lusLerJng and cluster

ing colonies of almost equal strengt h (3 replicates). It was 

found that non - clustered colonies produced 8-13 (average 11) 

kg honey while the colonies having clusters yielded 5-9 

(average 7) kg honey during Apri -Jun 30,1986 indicating a 

fairly hi/?'h . increase in the yield of nonnally functioning: colonies. 

17.. COMB FORMATION ON DIFFERENT KINDS OF SHEETS 
OF APTS CERANA WAX 

Comb foundation sheets are costly and are not easily 

available to beekeepers particularly in the remote areas of 

Murree, Swat, Dir and Hazara. Therefore, plane, lined · (with 

common pin) and comb foundation sheets were tested to compare 

their usefulness in building the comb. The sheets were fitted 

on hive frames, and one of these sheets was placed in the 

colony (three replicates). Three colonies were kept without 

additional sheets as control. All the bee colonies were almost 

of equal strength (three frame bees). The sheets were placed 

in the colonies on May 1st. Observations taken on June 15th 

showed that comb was built on 12.5-50% foundation sheets, on 

0-26% lined and plane sheets while 0- 8% additional comb was 

formed in control colonies. Although the built up area on comb 

foundation sheets was much larger, but it appears better to use 

plnlH' ::-;ht' ('!'s will'n comh f'oundnLion Sh<H't.::-; arc noL available. 
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18. COMB FORMATION QN~~~_JiADi 
FROM- APIs bbilSATA'fAX 

On the onset of major nectar flow, 17 A. cerana 

colonies each with 5 t o 7 frame bees were provided comb 

foundation sheets in Islamabad in March, 198G . Each colony 

had 10 to 15 foundation sheets fixed in super and 

brood frames. Inspit e of a heavy nectar flow the bees did 

not build combs on any of the foundation sheet in 21 days. 

Almost all he colonies dev loped burr combs in the empty s'pa

ces of the hive and also on the cloth placed over the brood 

chamber. The combs were noL constructed on foundation shee s in 

any hive . The bees stored honey in burr combs. Consequently

there was high reduction in honey and brood production. Reports 

of 8i milnr probl e mA with [:. ~~_!E:.n..!~ ('.o loni es wc.rn ro !n i v8d from 

oLher apiaries where comb foundation s heets were used from 

wax bought from t he same source. It was later found t hat the 
dealer supplied A. dorsata adulLerated wax. 

Further studies were made to con irm wether A. dorsata - -----
wax or adulteration in it made it unsu itable for A. cerana. 

Accordingly ten A. cerana colonies of variable strength (4 .5 

to 9 frame bees) and with ampl e honey stores were selected for 

the experiment in July, 1986 . Each colony was prov'ded 3 foundation 

sheets made of A. dorsata wax in tl:e centre of brood chamber. The bees had 

ma1ze (Zea mays) crop as niain source of pollen and I Itsit I (Trian 

thema mono gyna) for both nectar and pollen. The colonies were 

also provided supplementa feeds (sugar and water 1:1) during 

the experiment. Results based on weekly check of the colonies 

for construct ion of new combs on sheets made from A. dorsata 

wax in the brood fr ames are give n in Table 9. 



Colony 
Nos. 

8 F 

32 F 

5 F 

26 F 

66 F 

28 F 

8 F 

35 F 

19 F 

17 F 
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Table 9 

Comb formation by A. cerana on 'doomna' 
A. dorsata wax sheets 

Np. frames in the colonies . 
B e Brood Eggs Honey Pollen 

frames 

6.0 

7 .5 

5.0 

7 . 0 

5.5 

4.5 

9.0 

7.5 

R.O 

4.5 

2.0 

2.5 

2.0 

2.5 

2.0 

1.5 

2.5 

2.5 

3.0 

1.5 

1.0 

1.0 

0.5 

0.5 

o • 5 

O. :3 

0 .8 

0.5 

0 .5 

0 .5 

2.0 

5.5 

6.0 

6.0 

2.5 

5.0 

6.0 

9.5 

4.5 

2. a 

0.5 

0 .2 

0.5 

o .5 

o • 5 

0 .5 

0 .2 

0.2 

a . 5 

0.2 

Additional · comb area 
(No. frames) 

After After 
1st week 2nd week 

1.0 

0 . 8 

o .7 

0.5 

o . 1 

0.2 

1.0 

0.1 

2.5 

1.2 

1. 0 , 

2.0 

0 . 7 

1.5 

0 .5 

2.7 

0 .6 

0.3 

The data jn Table 9 show that A. cerana colonies can 

'asily build combs on A. dorsata wax sheets. On a second 

check after two weeks, it was observed that queens of all the 

colonies except colony Nos. 66 F, 19 F, and 17 F had laid eggs 

in the new comb cells while the workers had started storing 

honey as well . However, comb formation was accelerated when 

the simple rock bee wax sheets were dipped in melted wax of A. 

cerana or A. mellifera and passed through comb foundation 

machines . Building up combs by!. cerana on the rock bee wax 

sheets has valuable practical implications. The rate of A. 
dorsata wax ranges from Rs . 20 to 25 per kg while the wax 

obtained from A. cerana and A. mellifera colonies is . sold at 

Rs. 60 per kg. Furthe~ the rock bee wax is easily available in 

abundance in different forest areas. Some of the beekeepers 
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who do not use comb foundation sheets owing to high 

priced hive bee's wax, can utilise cheaper rock bee wax 

for their colonies . Last year the bee failed to draw combs 

on the rock bee wax sheets supplied by a dealer to several 

beekeepers. It seems that the rock bee wax was either 

adulterated or partly burnt by the dealer. 

19. MIGRATION OF COLONIES 

Some five hundred plant species were known ' to 

constitute bee flora in Pakistan (Rahman and Singh, 1941; 

Haq et al., 1963 ; Shahid and Qayyum; 1977; Ahmad et al.,19~8 

and Ahmad, 1981) but none of the areas were known to provide 

nectar and pollen throughout the year. A survey conducted to 

find suitable floral belts for higher honey production showed 

that honeybee flora was abundant in some areas either in 

winter, spring, summer or autumn, and was scarce in other 

locations in these seasons . Most of the beekeepers, . except a 

few progressive ones, keep their colonies at one place or 

shift them at short distances in the same area throughout the 

year. Thus, the bees are subjected to starvation during dearth 

period~ resulting in very low honey yield. Migration of bee 

colon ies is essent ial for commerc ial beekeep-l.ng: so as to make 

use of available bee flora at various locations during diffe 

rent seasons. Therefore schedules for migration of A. cerana 

colonies to different floral belts were developed (Table 10) . 
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Ta bl e 10 

Migration schedul e f or honeybee colon ieB 

Plant source 

'Sarson' and 'Toria' 
(Brassica spp . ) 

's- r~on'(Brassica 
campesLris) 

Eucalyptus (Eucaly 
Wtus spp . ) 

Loquat (Eriobot rya 
japonica) 

'Bha ikar ' ( Adh atoda 
vasica) 

Plum (Prunus 
bokhariensis2,apricot 
"<!~. armenia~_a), peach 
(~ . peTsic~) and ' pear 
(PYTUS, commun..?-E.» 

Citrus (Citrus spp.) 

Dottle brush 
(Callistemon citri
nus) 

Clovers (Trifolium 
spp. ) 

Sunflower(Helianthus 
annuus) 

Locations Months 

Lahore , Faisalabad, Sahiwal, Nov . -Jan. 
Jhang, Sargodha, Gujranwala, 
and Oujrat 

Sia kot, Gujrat, Jhelum, D c. - Feb. 
Rawalpindi and Islamabad 

Hav lian, ,IIaripu:r, Swabi, 
r:rl.t1'!he 11 a and Peshawar valley 

Swat, Murree, Dir, Bajawar, 
Mansehra and Abbottabad 

Jan.~Mar. 

Feb.to mid 
Apr . 

Islamabad, Abbottabad, Oct.-Mar. 
Peshawar and Lahore 

Rawalpindi, Hazara,Peshawar, Nov .-Feb. 
Nowshera, Malakand Division 
and Islamabad Dis t rict 

I s l amab a d , Rawalpindi , 
Margballa, Hazara, Swat and 
Azad Kashmir 

Murree Hills, Azad Kashmir, 
Nowshera, Hazara, Swat and 
Peshawar 

Punjab and NWFP 

Islamabad, Rawalpindi, 
Abbottabad and Peshawar 

Punjab and NWFP 

Punjab and NWFP 

Nov . "':Apr. 

Feb.-Mar. 

Feb. - Mar. 

Apr.-May 
and 

Aug. -Sep. 

Apr.-Jun. 

Apr.-Oct. 



1 

Sissoo (Dalbergia 
sissoo) 

'Gara nda' (Carissa 
opaca) 

'Mn-ul -asl ' (Robinia 
pseudoacacia) 

Red cedar (Cedrela 
toona) 

'Phulai' (Acacia 
modesta) 

Mesquite (Prosopis 
spp. ) 

Lucern e (Medicago 
satjva ) ---
Maize (Zea !!lays) 

CoL Lon (Gossypiu~ 
spp. ) 

'Shain'(Plectranthus 
rugosus) 

'Shain shobae' 
(Perovskia atri
plicifolia) 

Cosmos (Cosmos spp.) 
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3 

Punjab and NWFP Mar.-Apr. 

Rawalpindi, Islamabad, Mar. - Jun. 
Peshawar valley and Hazara 
Division 

Hazara and Azad Kashmir 

Islamabad, Rawalpindi, 
Murree, Abbottabad and 
Peshawar 

Punjab and NWFP 

Apr .-May 

Apr.-May 

, 
Apr.-May 

Northern and southern Apr . -Ju~. 
Punjab, Foot - hills in 
NWFP 

Punjab and NWFP May - Jun. 

Punjab and NWFP Jul.-Sep. 

Punjnb Aug.-Nov. 

Kaghan, Swat, Dir, Chathar Sep.-Oct. 
plain, Nathia Gali,Murree 
and Azad Kashmir 

Ziarat, Razmak, Kurram, Aug.-Sep. 
Wana, Parachinar, Chitral, 
Gilgit and Baltistan 

Islamabad, Rawalpindi, Oct .-Nov . 
Peshawar, Mingora and 
Abbottabad 

'Ber' (Z·ziphus spp . ) Rawalpindi, Islamabad, 
Khairabad, Peshawar 
and Malakand 

Aug. - Oct. 

'Asl - e-amir' (Vitex 
negundo 

Islamabad, Hazara and 
Azad Kashmir 

May-Nov . 
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The colonies migrated in accordance with these 

schedules developed very well and produced 15-2S kg honey 

per annum depending upon the management methods applied 

by the beekeepers. 

::l.Ll . HONEY YIELD OF MIGnATED AND 
NON-MIGRATED COLONIES 

Twenty colonies of ~. cerana each having 8 frame 

bees in the beginning were placed in four sets of five 

colonies each in different floral belts. The colonies of 

the first set were migrated to Swat, Rawalpindi, Islamabad 

and adjoining areas; second set to Rawalpindi-Islamabad whi 1e 

third and fourth sets were placed, respectively, in Swat and 

Islamabad area. The honey product ion of ' each set of these colo 

nies in different floral belts is given in Table 11 . 



Table ~1 

Honey yield bf migrated and non-migraLed colonies 

E7L Locality Bee flora Period - No. hbney Honey production 
(1986) prbducinp; (kg) 

:!\"J. Major Minor Colonies Range Total 

2. • Ganghal Brassica Eucalyptus spp ., Jan. 1 - 5 3,2--1 .5 22.5 
(I slamabad ) campestris Eriobotrya japonica, Mar. 31 

Adhatoda v asica, 
Dahlia s pp., 
ASEhodelus 
tenuifolius, 
Calendula arvensis, 
Verbena officinalls, 
Citrus spp. and 
Raphanus sativus t.n 

(£) 

Daman -e- Acacia Carissa oEaca, Apr. 1 - , 5 4 . 5--10.2 29,5 
Koh modesta Althaea rosea, May 10 
(I s lamabad) Dalbergia sissoo, 

Hartmannia ros ea, 
Melilotus 
indictiS, 
Senebiera didyma, 
Lagerstroemia 
indica and 
Carthamus 
oxyacantha 

Ta rno l Trifolium Zea mays, Cassia ~1ay 11 .,.. 5 1.2 - 4.4 10 .6 
(Rawalpindi ) alexandria- fistu la, Clarkia Jun. 15 

num and sPP. , ' Cedre la 
Medi cago toona, Lagerstroemia 
sativa indica and Helianthus 

annuus -
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Bahrain ?lectrantbus Cicborium intybus, Jun. 16 - 4 2.6-6.2 22.2 
(Swat) !"ugos us and D~gera arvensis, Oct. 31 

lEa mays EDilobium birsutum, 
Hibiscus ~annabinus , 
~epeta spp., 
Origanum vulgare, 
Polygonum bydropiper 
and Verbena 
officinalis 

Chathar L!"iobotrya Cosmos spp., Nov. 1 -
(Rawalpindi) ~apon~ca E:lcalyptus spp., Dec. 31 

~dbatoda vasica, 
nelianthus annuus 
a~d Poinsettia spp. 

Average honey 16.9 U) 

yie ldl colony I-annum 
c 

2. :Jandra 3!"2.ssica F\:.maria indi ca, Jan. 1 - 3 2.0-4.1 9 . 1 
(Rawalpindi) ca=pestris ~~agallis arvensis, Har. 20 

Asphodelus 
t€nuifolius, 
E!"uca sativa, 
Salix spp., 
Cicer arietinum, 
Foeniculum vulgare, 
Ci t-..!:..l.l.S spp. and 
TrigOnella foenum:...~cum 

Daman - e - Acacia Lrassica oleracae, Mar. 21 - 4 2.1 - 4.1 13.4 
hob ::oc.csta Carissa opaca, May 10 
( I slamaba,d) Carthamus oxyacantha 

a~d Adbatoda vasica 
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Ganghal Tri:)lium Zea mays, May 11 - 4 2.C - 6.4 12.8 
(Islaniabad) alE:>:2n- Carissa opaca, Jun. 30. 

dri21UI!l Prosopis spp., 
and _ . Lagerstroemia 
ras::.~ina:1.lTIi indica and 

Helianthus 
annuus 

Daman- e - Vitex negundo, Jul. 1 -
Koh Sapium sebiferum, Aug. 31 
(I slamabad) Ligus trum lucidum 

and La.nnea 
coromandel ica , 

Saidpur Ziziphus spp., Sep. 1 - One 
(Islamabad) Vitex negundo, Nov. 12 colony Cj) 

I-' 

Cosmos spp. , expired 

EucalY:Etus spp. , 
llelianthus annuus, 
Salvia spp. and 
SolidagQ spp. 

Shakkar- Euc:=.::'yptus Adhatoda vasica, Nov. 12 3 1.1 - 2.4 5 3 
parian spp. Callistemon Dec . 30 
(Is lamabad) citrinus, 

Vitex negundo, 
Dahlia spp. and 
Poinsettia spp. 

AVErap:e honey S . 1 
y±eld/colonyiannum 
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3 . Chail nrassica Anemone polyanthes, Jan . 1 -
( Swat) spp. Salix aegyptiaca Bar. 31 

and Ulmus villosa 

Trifolium spp. , Apr. 1 -
Cornus macrophylla, May 30 
Sorbaria lindleana, 
Ribes orientale, 
Quercus dilatata, 
Pyrus communis, 
Rubus biflorus, 
Salix alba and 
Ranunculus spp. 

Apium pubiflora, Jun. 1 -
Rubus fruticosus, Jul. 31 en 

~ 

Zea mays, p~onum 
spp .~ Andropogon 
sorghum, E2ilobium 
hirs utum, Datisca 
cannabina and 
Butea frondo s a 

?~ectranthus Asyneuma glomerata, Aug. 1 - 5 4.3-7. 4 28.6 
~i.lgosus Amaranthus sEinosus, Oct. 31 

Cannabis sativa, 
Nepeta spp. and 
Origanwn vulgare 

Cichorit~ intybus, Nov. 1 - One 
Celosia argentea and Dec . 31 colony 
Stachys sericea expired 

Average honey 5-.7 
yield/cclony/annum 
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4. Rawat Brassica AS,2hodelus -Jan. 1 -
(I slamabad) campestris tenuifolius, Mar. 15 

Adhatoda vasica, 
Dahlia spp., 
Eriob01: rva 

~ 

ja,2onica, 
Eucal~ptus spp., 
Al1:haca rosea, 
Eruca sa1:iva,Pyrus 
communis, Prunus spp., 
Ci trus spp., Ra.ehanus 
sa1:ivus, Fumaria 
indica, Dahlia _spp. , 
Salix spp. and Bor-ago 
spp. 

Daman - e- Acacia Carthamus oxyacantha, Mar. 16 5 2.0-6.4 16.4 O'l 
w Koh modesta Clarkia sPP.,Carissa May 5 ----(I s lamabad) o,2aca, Adhatoda vasica, 

Althaea rosea, Borago 
spp., ~ablia spp., 
Eucalyptus spp., 
Rosa spp., Salix spp., 
Salvia spp., Trigonella 
foen1r:::-graecUID_, Cedre la 
toona, Dalbergia 
sissoo, Lonicera 
ja.eon~ca and Terminalia 
arjuna 



Daman- e - Acacia -modesta, May 6 - 4 1.1 - 3.5 7 . 1 
Koh ~l thae'a rosea t-' - Jun. 30 
(I slamabad) C"arthamu's- oxyacantha, 

Centaurea cyanus, 
Cedrela toona, 
Lagerstroemia 
indica, llelianthus 
annuus,Vitex 
negundo, Portulaca 
s pp. ,Rosa spp. and 
Salvia spp. 

Rawat Adentostemma Jul. 1 - One 
(I slamabad) lavenia, Vitex Aug. 31 colony 

ne~undo,Ligustrt~ expired ~ 

'--

lucidUI:l, Zea mays, 
..:::. 

Cucurbita spp.-and 
Luffa spp. 
Port ulacl3: spp., Sep. 1 -
Salvia sPP ., Cosmos Oct. 31 
s pp., Eriobotrya 
japonica, 
Eucalyptus spp. , 
Helia~thus annuus , 
Salvia spp. and 
Solidago spp. 

Daman- e - Eucalyptus spp ., Nov. 1 - One 
Koh Adhatoda vasica, Dec. 31 colony 
(I slamabad) Dah 1 ia spp., expired 

Vitex neg-undo and 
Poinsettia spp. 

Average honey yield/ 
colony/annum 

4.7 
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The da ta in Table 11 indicate that colonies migrated 

in ciirrPI'('n1. flond lJults W()1'0 in Vtlud ( ~ ondit ion wjCh 7 too 

10 frame bee strength and produced on an averap-e 17 kg 

honey per colony per annum. The c1)10nies of set No. 2-4, 

with little or no migration, had Low yield of honey and 

20- 010 IK'1"('('nt of I.h(',~L' eo lunl Ot] \)('!(\II11U qU(' 0.n l n::H and 0xpjrod 

dup La s('arcjl.y of nora.in late sumrnn r, auLumn and winter. 

2 l .lIONEY PH-ODUCTION POTHN'rIAL 
ON IMPORTANT FLORA 

Honey production potential of some colonies 

was studied on important flora at peshawar and Mingo~a. The 

detail of honey production by ix calani s ach having six 
frame bees are given in table 12. 

Plant species 

Eriobotrya 
japonica 

Brassica 
campestris 

Trifolium spp. 

Table 12 

rroney produced from six colonies each 
at Peshawar and Mjngora 

Duration 
Honey produced (kg) irom 

different colonies 
1 2 3 456 

Peshawar 
Dec. 1- 1.75 2.25 1. 25 1.50 2. 00 1.50 
Jan. 20 

Jan. 1- 2.75 3.75 2.38 1.50 1.75 2.25 
Feb. 28 

May 15- 2.50 3.25 3.50 1.75 2.753.38 
Jun.30 

ToLal 7.00 9.25 7.13 4.75 6.50 7.13 

Mj nfLoIa 

• r 11 n • 1 ~1 - 1 . 1 :1 I . 1:1 1.37 1.2~) 1.{)(j 1. ~1,f) 

Jan. ~O 
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"r-- 3 4 5 G 

B. camEcstris Feb. p: ;)- 1. 00 1. 00 1. 50 2.50 
Mar. 3 

Trifoli1!m spp. May 1- 4.37 4.37 3.00 2.75 3.00 3.75 
Jun . 30 

Total 5.50 6.50 5.37 5.50 6.50 5.00 

The yield of honey was higher at 

flora w re abundant. 

shawar where 

22. HONEY YIELD OF FERAL COLONIES 
IN l3ILUCHISTAN 

The colonies of !. cerana were present in hilly 

areas of Baluchistan. It seemed that local flora have 

been SllPpotting a fairly large number of colonies oJ 

this bee since the time immemor"al. A survey was c onduc 

ted to determine the honey yield per colony of A. cerana 

in the province. The colonies of Lhis spe'le~ were found 

in Quet -a, Z"arat, Muslim Bagh, Turbat, Kohlu narghan, 

Lesbela and Kalat areas. A small number of colonies of 

this bee were reared in walls, rocks and pitchers. The 

details of honey yield per colony with various beekee

pers on loca] .flora in Hal uch is t an are prc,'on ted in 

'1" b 10 13. 
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~le 13 

Honey yield (kg) per colony on various 
lora in the province 

\'0(' 11 I I (. Y Honny lwci 
nora -----'1- ---- 2" -----

'i b I Zen m!lY~, 
Brassica spp., 
Eruca sat' va, 
IIelluhthu ' 
annuus, 
Vj gn s pp., 
Cit . usspp., 
ProBopis Hp r ., 
'1'1' ito 1 tum ---
~PJ.J· 1.( 

Sos mum indi
cum 

Dahdar -do-

Khajak -do-

Ghazi -do-

Mithri -do-

Raji -do-
Shehar 

Osta -do-
Mohammad 

Dera -do -
Bughti 

Nasirabad - 0-

Sunny - do-

Quetta Malus pumi la, 
Vitis vinifera, 
Prunus armeni
~, E,. pers
iea, E,.amyg
daIus, P. cer
asus, Pyru-s-
communis, 

Oct. - D c., 
Apr.-May 

-do-

-do-

-do-

- do-

-do -

-do-

Oct. - Nov. , 
Jun.-Jul. 

-do-

Oct . - Dec. , 
Jun.-Jul. 

Apr. - Jul. 

'1 
J 

3 

2 

2 

2 

3 

2 
3 

2 

2 

1 

*Based on enquiries made from beekeepers. 

2-3 

2-5 

2-5 

3-5 

1-2 

2-3 

2-3 

2-3 
2-4 

3-5 

1-3 

2 
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1 2 3 4 5 

Brassica 
campest]' is" 
1':, FUI vl' ,!I. 
annuus, Rosa, 
spp. and 
Vitex negundo 
incisa 

'l'urbat Mangifera indi - Jul.-Aug. 2 1-3 
ca, Brassi~ 
spp. , E. sativa, 
~. mays and 
Phoenix dact~li -
fera 

Kohlu M. :eumila, P. Jul. -Aug. , 2 2-3 
Barghan dact~lifera-; Dec.-Feb. 

E. sativa, 
B. cam:eestris 
and H. annuus 

OLllal 
(Lesbcla) -do- -do- 3 1-3 

Ziarat M. :eumila, Mar.-Apr. 2 2-4 
P. am~gdalus, 
P. Eersica, 
P. cerasus, 
P. arrhen i ac a, 
and B. cam:ees--tris 

Muslim M. :eumila, -do- S 2-6 
Bagh P. armeniaca, 

B. cam:eestris, 
E. sativa,Z. 
mays and H. 
annuus 

Kalat M. :eumila, .' -do- 3 2-4 
P. armeniaca, 
P. :eersica, 
Morus alba, 
~. mays and 
Brassica spp. 
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Honey yjeld was Jaw because the beekeepers are not 

usjng modern methods for management of colonies and also 

due to scarcity of flora. Thus honey yield per colony can 

be considerably inc.reased by adopting batLer management 

practices. 

23. LOCAL STRAINS 

i. Swat and Margh alla str~ins 

The oriental bee colonies captured from Swat and 

Marghalla areas showed marked difference in size and 

behaviour. The bees of Swat strain are slightly larger in 

size thanl that of Marghalla area. 'rhc former strain made 

about five worker brood cells and the latter strain six 

worker brood cells per cm 2 • The colonies procurerl f~om 

Swat hal lessor tendency for absconding than those from 

Marghallu Hills. Five colonies of each of these strains 

bflvnf~ bOl1t 7 fl'n.mn bBCR were placed in 'shajn' P1ectranthus 

t'lIJ"t>Hllf! a,r'UIl uUl' 111g H( tJ l lHlllwl' - OeLnb('I', ill l 1l..I'/'()ll n', cHlc'a 

~.lln1Poc. tri~ Cl'OP I rain mid Uccembc r to Mu.rch alld Ln berseclfl 

(Trifolium spp.) fields during April-J·une. Honey yield of 

these colonies on different flora is given in Table 14. 
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Table 14 

Honey yield (kg,) of various strains 
of bees jn 19RG 

Col- Swat strain Col - MarghaJla strai n 
ony s:l s:l S r-i ony s:l s:l S r-i 

'r-! 0 (l) C'd 'r-! 0 (l) cd No. C'd Ul (l) l-' No . C'd Ul (l) +-> 
.!j 

~ ~ 0 6l ~ ~ 0 
1/) I ~' ~I I~ I 

(1) OJ [J) (l) 
~ ~ 

1 5 . 7 5.4 11.1 11 ~L 5 9 .3 12.8 

2 9.4 6 . 7 16 . 1 17 2.4 3.0 8 . 2 13 . 6 

3 9 . 2 1.4 4 . 8 15.4 19 2.7 5 . 0 7.7 

4 8 . 0 7 .2 15.2 20 4.7 6.8 11.5 

5 7 . 6 1.2 5 . 6 14.4 23 0.5 1.4 7.4 9 . 3 

Tot . 39 . 9 2.6 29.7 72 .2 Tot. 2.9 15.3 36.7 54 . 9 

Av. 7 . 9 0 . 5 5.9 14.4 Av. 0.5 3.0 7.3 10 . 9 

Tot . = Total; Av. = Average 

The data (Table 14) indicate that average annual 

honey production per colony was 14 . 4 kg in Swat strain 

3Jld 10 . 9 kg in Marghalla strain and that the former strain 

produced larger quantity of honey from Plectranthua and 

the latter from Oerseem. 

ii. Swat strain queens reared in !. mellifera colonies 

A. cerana bees of Swat strain had fairly high honey 

yield than that of Marghalla strain (Table 14). Moreover 

t.iw boos O.r Marghn, 11 a s irn,j n were more pron e to s war'ming , 

absconding, robbing and d eve loping a large number of lay 

ing worke rs as compared with the Swat strain. 
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The 01 ie of Sw \. s t.ral n W J'tJ ~(')lacted for 1:' ~. in" 

I,beir bolter quality ,qU pns. 'Ih H,~·1.1a;nl$ 4rr,l.in of ~.' rrel!:!f r·a 

produc R mu ch 1 nq; . r quanti. ty of royn] j €)1 1 Y than A. ££!..~ 

Keeping this characteristic in view, queens of A. cerana 

were reared in A. mellifera colonies. Two frames of un 

sealed honey and two frames of pollen were placed in a 

five-frame hive with a wire-mesh bottom board for venti 

lation . The entrance of the hive was closed and three 

frame nurse bees of A. mellifera were shaken in the box. 

Moisture was provided in a sponge piece on top bars and 

thi s 'shaker box' was kept overnight . Next day , one brood 

frame with two bars havin g 30 queen cups, with 24-hour lar

va in each cup, was put in the box . After 24-hours it was 

founct t hat 70 percent of the grafted larvae had success. 

These were taken from this box a nd put in th e 'finishing' 

colony simultaneous ly prepared for this experiment. The 

queen of the 'finishing' colony is confined in the brood 

chamber by queen excluder and all the unsealed brood with 

at least two frames each of honey and pollen placed in the 

top box. The frame with successful grafts was placed in 

this top box and the sealed queen cells removed o~ the se

venth day after starting operation . The newly sealed queen 

started egg-laying within a few days after mating flight. 

These queens we re larger in size and weight (aveI!.age Q.2.6 g, 

one week after mating; n ~ 7) than those of Marghalla and 

Swat strains (average U. 14 g.n;=7.). Their Weigltlt was up to 0. Q.9-

0 .14 g mote than those of the two -respective strains. The 

colonies headed by these queens were studied for their hon 

ey yield . Average annual honey production of five 8- frame 

colonies of these bees, kept along with the Swat and Mar

ghal la strains,in 'shain' P . rugosus, sarson (~ . campestr 

is) and berseem (Trifolium spp.) is given in Table 15. 
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Table 15 

Honey yield (kg) of 
on rt u r ('r('n L r 101'<.1, 

5.1 1 • D 

0.2 5.0 

H .7 :3 .4 

7 • li :L 0 

7 . :{ 4.0 

(' 'I 1. U 

~) . ~J 

() • (j 

'/ . '/ 
G.2 

38.4 18.2 :Hi.2 

7.6 3.6 7.2 

l:L (i 

23.6 

17 • D 

U) .!~ 

18.5 

D2 .U 

18.5 

It is evident .from Tab] eNos. 14 and 15 that the 

colonies having queens produced in A. mellifera hives were 

!flore producttve than those of norma1ly produced queens, 

placed in the similar flora] and climatic conditions. 

21. BROOD REARING AND CANNIBALISM 

It was found that the queens of 12.' cera~ colonies 

laid eggs, but some of these d'd not develop to larvae or 
pupae . Royke (1971) has reported that t h worker bees of 

A. mellifera feed on eggs and young larvae in the co lony. 

Studies were therefore conducted on brood raring and can

nibalism in A. cerana colonies. 

Some 300 cells with eggs on three frames in three 

A. cerana colonies, foraging on clov rs in June, were marked 

fOl~ noting down th() daily rate of destruction of the brood 

i.n t.lH' comb. 'l'lw nUrnhl'l' oj ce lls wjth eggs, egg-shc'11s or' 



- 73 -

e mpt y ce ll s, larvae, pupae, nectar and pollen on the 

area under observation are given in Table 16. 

Table 16 

DestrucLion of brood jn the comb 

Dat e 

Jun.7 300 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2 9 2 

lDI1 

9 

11 

11 

1 0 

4 

1 

3 

7 

7 

6 

2 

*Adul ts emerged 

8 

100 

282 

290 

289 

289 

289 

288 

192 

192 

129 

10 

8 

9 

6 

6 

6 

6 

9 

7 

8 

97 

98 

163 

285 

285 

285 

258 

260 

260 

260 

283 

240 

9 

9 

10 

11 

11 

11 

1 

4 

27 

10 

10 

10 

10 

36 * 

264* 

4 

6 

6 

6 

17 

17 

17 

17 

17 

17 

1 

1 

1 

Th e duta in T ab l e 1G ( number of ompty ce l.J s b efora 

emergence of adults till 26t h July) indicatos that the bees 
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destroyed the young brood to a considerable extent and 

this may possibly be due to inbreeding as mentioned by 

Mackensen (1951 and 1955) in A. mellifera colonies. 

Observations on 6000 eggs and the individual larvae 

ond pupa - reared from Lhom showed that Lhe youngest brood 

was most likely and the oldest least likely to b e eaten. 

Brood survive~ to adult stage was 79% (158 out of 200), 

84% (168 out of 200) and 63% (126 out of 200) in 

spring, summer and autumn, respectively. 'rhe number of 

drone brood eaten was 6-11 percent more than that of 

IVI) ,'Itc)" 11I'OCld. 

Survival rate of brood was also investigated in 

queen-right and queenless colonies. Brood survived was 

72% in queenless colonies and 58% in queen-right colonies. 

Dequeening of colony resulted in higher efficiency of 

drone rearing in autumn (78 percent) than in spring 

(59 percent) and summer (64 percent). 

25. WINTER PACKING IN COLONIES 

The bees were adversely affected by severe cold , in Mingora 

during December-February and t.hese were packed tv save 

them from the adverse effects of cold weather . Keeping it 

in view, some packing materials such as rice straw, dry 

grass and old gunny bags were tried for protection of bees 

during winter. Sixteen colonies of alrmst equal ~trength (5 frame bees) 

were selected and placed in ra.pe and mustard crop. Each 

packing material was provided to four colonies and the 

other four colonies were left as control (without packing). 

Observations by the end of February showed that the packing 

of rice straw (increase in bees 2 frames per colony) was 

most suitable and economical as compared with dry grass 

(incl'<.'a~e in lwos 1~ frame per colony), ol.d gunny ba.g!:) 
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(increase in bees 1 frame per colony) and control (reduction 

in bees 1~ frame per colony) when sarson flora was available. 

To study the bee activities, three colonies each of eight 

frame bees were kept aL Mingora in November. The flora was 

very seare(', and thoro wa s ulso Se V()l'8 ("old during night. 

IL wa s found Lhat 13 - 18 (averag ~ 14 . 5) kg hon ey was consumed 

by bees, and the colony strengt h also reduced from 8 to 3-5 

fr'Um(' A hy the o nd () F T<'o!1t'un ry . The h(' (' A t rengt.h i nerettAfHl 

dUl'ing rape and musLl:U'd t'low jn Maruh, buL no s urplus honey 

was produced even in summer (May-August). The colonies were 

shifted to Plectranthus rugosus plantation in September

Octobe r, and some 5.20 kg surplus honey per colony was 

extracted during this period . 

26. MONSOON PROBLEMS 

There is an acute scarcity of honeybe e flora in the 

foot-hills and plains during monsoons in July-August when 

high humidity and temperature coupled with rising activit~s 

of the bee enemies create unfavourable environment for bees . 

Sometimes pollen in the cells becomes mouldy, and thin honey 

in uncapped cells suffers fermentation. Bee enemies weaken 

the colonies and the tendency to rob is accentuated. It is 

often noticed during monsoons that some weak colonies become 

queensless and laying workers appear . Th's apparently was due 

to the activities of robber bees . In most cases,it was 

difficult to make such colonies accept new queens. Therefore, 

these were united with others. 

Most of the beekeepers migrat e their colonies to hilly 

urC'us where wi ld f lora mGC~ 1. (;11 i.r r<~quh'cmenI.R Lo some Rx t:cnt. 

However, there ar difficul ties of a differ e nt nature in these 

areas dur'ng monsoon. The bees were unable to stir out for 
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long intervals owing to clouds, rainfall and low terrperatures. 

They become lethargic and listless and occasiona ly suffer 

from dy~entry. In ~n apiary of 21 hives having 5-8 frame 

b es, the strength of the colonies decreased to the extent 

of 1.5 fr m s ach in 8 co on'es, 2.5 fr m-s in each 7 

colonies and about 3 frames each in 6 colonies during 

August 1-31 at Murree indicating that possibly a large 

numb~r of field workers were lost in clouds, sudden storms 

or downpours during their foraging. At another location in 

the Murree hills the colony strength dwindled considerably 

and in three weal olonies the bees formed a cluster 

leaving uncovered brood to die due to sudden storms and 

rainfall. Thus migration of colonies to high rainfall hilly 

areas during monsoon is not safe. 



CIJ I\pr['EH 1 V 

HONEYBEE FLORA 

1. NJI;C'1'AH AND POLLEN 

lloneybee flora has b en studied by various workers in 

Pakistan. Sarre four hundred seventy eight plant species were known to cons

titute bee flora in the country. Most of these plant species 

are minor sources of nectar and pollen. Some plants produc 

nectar in large quantities, but these are not sufficiently 

plentjful. Thus those are not important for beekeoping. non y 

production is dependent upon a few plant specjes which yjeld 

nectar abundantly and are sufficiently common to the be s. Among 

these,rape and mustard (13rassica spp.), alfalfa (Medicago sativa ), 

berseem (Trifolium spp.), cjtrus (Citrus spp.), cntton (9ossypium 

spp.), mesquite (Proso)is spp.), 'phulai' (Acacia !,!1odesta), 

'shaln' (Plectran hus rugo~), t shain shobae' (Pel'Slvskia ~trip

licifolia), ainul-asl t (Robinia pseudoacacia), t asl-e-amir' 

(Vltex negundo), tbbaikar' (Adhatbda vasica), e ucalyptus 

( ~~.('nlypttls spp.) (lnd loql1at CEri.obol.ryn ,japollica) are most 

impo\'l.nnl and t'ul'nisl1 a mujor PDt'!. of' c:ornmnl'icnJ llol1 'Y in Lhe 

count.t'Y (Fig.9). 

Some of the economic crops and frujt. rre 8, important 

for bee forage, are cultivated over a large area in tb country. 

These include rape seed and mustard (Brassica ~~p'es ri~ and 

~. ,juncea) , sunflower (Hel· anth~ annuus) and other oj l -seed 

crops grown in about 457,200 ha, cotton C9ossypium'pp.) jn 

2,241,600 ha, pulses (Pha~eolu~ spp., !?_'s~1!! sat2:~um and yig~ spp. 

etc.) in 1 ,415,3 00 ha, vegetables (~~icD:. oleracc~, ~. E'~, 

Cucurbita spp. etc.) in 150,100 ha, fodders(Medicago epp., 

Trifolium spp.) in 1,004,000 ha, maize (Zea mays), millets 



Ain-ul-Asl 
Alfalfa 
Asl-e-Amir 
Berseem 
'Bhaikar 
Brassica 
Citrus 
Cotton 

78 

(Rob1:nia pceuooacacia) 
(Mediaago sativa) 
(Vitex negundo) 
(Trifolium spp.) 
(Adhatoda vaaica) 
(Brassica spp.) 
(Ci trus app.) 
(Gossypium app.) 

Eucalyptus 
Loquat 
Maize 
Mesquite 
Phulai 
Shain 
Shain Shobae 
Sunflower 

(Eucalyptus app.) 
(Eriobotrya japoniaa) 
(Zea maya) 
(PT'Osopia spp.) 
(Acacia modeata) 
(Plectranthua rugosus) 
(Perovskia atriplicifolia) 
(Helianthua annuua) 

Fig . 9 . Major sources of nectar and pollen for 
bees in Pakistan 
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(Panicum spp. and Echinochloa sI?P . ) and sorghum (Sorghum spp . ) in 

1 , 809 , 300 ha, castor (Ricinus communis) in 26 , 545 ha , fruit 

plants such as apple (M~lus pumila), almond, apricot, cherries, 

peach, plum (Prunus spp.), citrus (Citrus spp.), dates (Phoenix 

spp.), grapes (Vitis spp.), guava (Psidium guajava), loquat 

(Eriobotrya japonica), pear (pyrus spp.), and pistachio (Pis

!acia spp.), etc. in 407,7 0 0 ha (Anon., 1985). Of these crops, 

rape and musLard, pulses and fodders are mainly concen-

Lt'aLod in NWFP, Punjab and Sind, coLLon in the Punjab and Sind 

and temperate fruits in Baluchistan and NWFP. 

T lll'l't' nl'c d 1.1'.I'ul'uI1L .I'or'u~L~ tillY'('ad ovur' un ar'cu of 

10,597,000 ha in the country (Anon., loco cit.). In these 

fOf0SLs, several. pJant speci s valuable to honeybees abundantly 

occur depending upon the climatic factors (temperature, rainfall 

and vegetation Figs . 2.5). These species include some fairly im

portant honey plants such as acacia (Acacia spp.),'siris' (Al-

b izia lebbeck), ash (Fraxinus. spp . ), · eucalyptus (Eucalyptu,s spp . ), 

'shain' (Plectranthus spp.), wild olive (Olea cuspidata), mesquite 

(Prosopis spp.), 'jaman' (Syzgium cumini), tamarix (Tamarix spp.), 

'ainul-asl' (Robinia pseudoacacia), 'shisham' (Qalberg'a 918S00), 

'bert (Ziziphus spp.) and mulberry (Morus alba). 

However, none of the areas provde bee flora throughout 

the year. The flora is abundant in some areas duri n g April-Ju ne, 

in others in September-October and in still others in November

February. The honeybee populations dwind l e to variable extent 

d u ring the period of scarcity of flora a n d part l y suffer a crash 

at some locations. The surviving colonies, owing to their s mall 

populations, produce very low honey yield in the next season and 

pollination of entomophilous crops and fruit trees is adversely 

affected in some areas. 
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2. ADDITIONAL BEE FLORA - - ~ - - ~- -

During the pr,sent studies, three hundred and 

seventy nine additional honey plants were recorded from 

dtfferent ecological areas. Most of those plants yield nectar 

and pol en in small quantities but are considered to be 

valucble because of their support to bees durin~ the dearth 

perio¢s between main honey flows. These plants, categorised 

for their relative importance a.s a major, medium, minor or 

rare sources of nectar or pollen or both for the bees, are 

listed here along with the'r flowering period and distri 

bution (Table 17). 



Table 17 -

~lants foraged by honeybees for nectar (N) and pollen (P) in different areas 

S.Xo. Name of plant 

1 2 

1. Adentostemma lavenia 
(L.) O. Ktze. 

2 Agave americana L. 

3. Ailanthus altiss ima 
(Mill.) Swingle 
(';'ree of Heaven) 

4. A. excelsa Roxb. 

5. Ainsliaea latifolia 
(D. Don) Schultz. 
Bip. 

Flowering 
Period 

3 

Jul. - Aug. 

Oct. - Nov. 

May - Jun. 

Feb.-Mar . 

Jun.-Jul. 

6. Alisma lanceolatum Jun.-Sep. 
eli th. ) 

7. A. planta~o-aquatica Jun.-Aug. 

8. Allium chitralicum Jul.- Aug. 
Kang and Tang 

9. _1illlorpha frut icosa Apr. -May 
Linn. -
(7he 'Bastard indigo') 

10. Anagallis arvensis 
T 
~. 

( -Pimpernal',!Billi 
booti' ) 

Feb.-Apr. 

Source 

4 

N 

N 

N P 

N P 

N P 

N 

N 

N 

N P 

N P 

Status 

5 

Minor 

-do-

- do-

- do-

-dc-

-do-

-do-

-do-

--do-

-dc-

Distribution 

6 

Punjab, NWFP and 
Azad Kashmir 

Rawalpindi, Abbottabad 
and Murree 

Azad Kashmir, Baluchistan, 
Gilgit and Hazara 

Sind and Punjab 

Murree Hills and Azad 
Kashmir (1600-3000 ill) 

Sind and Azad Kashmir 

Rawalpindi, Murree, Hazara, 
Swat, Wah and Azad Kashmir 

Chitral 

Punjab and NWFP 

Funjab, Sind and Azad 
Kashmir (up to 2300 m) 

00 
I-' 
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11. Anemone polyanthes 
D. Don. 

12. A. vitifolia Ham. 

13. Anthemis gayana 
Boiss . 

14. A. odontosTephana 
Boiss . 

15 . Apium graveolens 
L. 
(Wild celery) 

16. !. leptophyllurn 
(Per s .) Muell. 

17. A. nodif lorurn 
(L.) Reichb. 

18. A. pubiflora Wall. 
ex Royle 
( I Columbine I) 

19. Aral ia cachemirica 
Dcne. 

20. Argyrolob iurn 
flaccidum 
(Royle) Jaub. 
and Spach 

21. Arne bia ba~Lhami 
(Wall. ex G. Don) 
LM. Johnston 

22. Asparagus del t ae 
Blatter 

3 4 

Mar.-Apr . P 

Sep . -Oct. P 

Apr. - May N 

Apr. - May N 

Mar. -Jul. N 

Apr. - May N 

May-Jun. N 

Apr. -Aug. N 

Jun . -Oct. N 

Jul.-Aug. P 

Jun. N 

Jul.-Aug. N P 

5 

Minor 

-do-

- do-

-do-

-do-

-do-

-do-

-do-

-do-

-do-

- do -

- do -

6 

Hazara, SwaL , Kaghan, Chitral, 
Dir and Azad Kashmir (3000-
4000 m) 

Murree, Hazara,Kaghan and 
Azad Kashmir (16 00-330 0 m) 

Rawalpindi, Murree , mVFP 
and Baluchistan 

NWFP and Baluchistan 

Sind, Baluchistan, NWFP, 
Gilgit, Baltistan and Azad 
Kashmir 

Hazara (Oghi) 

Wana 

Kurram val ley, Swat, Hazara, 
Murree and Azad Kashmir 

Hazara, Dir, Chitral and 
Azad Kashmir (2 300-4000 m) 

Murree, Islamabad, Rawalpindi 
and Wah 

Azad Kashmir, Kaghan and 
Kurram valley ( 300-4000 m) 

Sind 

00 
tv 
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23. A. dumosus Baker 

24. A. gharoensis 
Bl atter 

25. ! . neglectus Kar. 
a n d Kir . 

26. Asperula glomerata 
Of. B.) Gri s eb. 

27. Asyneuma thomsonil 
(Hook. f . ) Bronm. 

28 . Av icennia alba 
Blume 

29. Berberis 
b aluchistanica 
Ahrendt ('Karos kai ' , 
Zrolg ' and 'Koae') 

30. B. brandisiana 
Ahrendt 

31. ~. jaeschkeana 
C.K . Schn. 

32. B. ca l liobotrys 
Ait ch . ex Koehne 

33. ~. pachyacanth 
Koehne ( 'Simu' ) 

34. Berchemia 
flo ribunda 
(Wall . ) Brongn . 

3 

Jul. - Aug . 

Jul. 

Jun. - Jul. 

Jun. 

May-Aug . 

Feb.-Jun . 

Mar. - May 

Apr . - Jun. 

May - Jun. 

Apr . -Jun . 

Apr . -Jun. 

Jul.-Sep. 

4 

N P 

N P 

N P 

N 

N 

N 

N 

'H 
n 

N 

N 

N 

N 

5 

Mi n o r 

-do-

-do-

-do-

- do -

- do -

Rare 

-do-

-do-

Mi nor 

Rare 

-do-

6 

Baluchis t a n and S ind 

Sind 

Baluchistan 

Baluchistan a nd Kurram 
Agency 

Chitral, Dir , Swa t, Uaz ara, 
Kaghan and Azad Kashmir 

Baluchistan and Sind 

Baluchistan 

Murree Hi l ls , Hazara and 
Kaghan 

Swat, Kaghan a n d Azad 
Kashmir 

Dir , Chitral, Gilgit, 
Parachinar, Ha zara , Kaghan, 
Murree, Azad Kashmir, 
Waziristan , Qu e t ta , Ziarat and 
Zhob 

Kaghan, Murree and Az ad 
Kas hmir 

Poonch and J he lum 

00 
eN 
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35. Bidens pilosa L. Aug. - Sep. N Minor Punjab and Azad Kashmir 

36. Bla i nvillea Jul. - Aug. N -do- Sind, NWFP and Punj ab 
acmella 
(L.) Philipson 

37. Butea monos perma ~Iar. - Apr. N -do- Foot - hill zone from 
(Lam.) Taubert Rawalpindi to 1400m and 
( 'Dhak I) cultivated in the plains 

38. Caesal,2in i a Apr. - Sep. N P - do- Cultivated in Pakis tan 
Eulcherrima 
(Linn.) Swart z 

39. Cajanus cajan (L. ) Jul. - Aug. P - do - Plains and lower hills 
Mil lsp. 
( I Arhar I or Pigeon 

00 
Pea) .p. 

40. Calliandra Jul.-Sep. n Rare Lahore 
inermis (L.) Druce 

41. Callicaq~a Dec. - Jan. N Minor Murre e, Swat, Hazara, 
macrophylla Vahl Poonch, Palandri, Kohala, 

Mirpur and Muzaffarabad 

42. Campanula colo~ata Jul.-Aug. H - do- NWFP, Chi t ra l, Gilgit , 
Wall. Baltistan, Kurram, Sw a 0:: , 

Murree and Poonch 

43. C. latifolia L. Jul . - Aug. N -do- Astor, Swat (Bishi gram and 
Utror) , Hazara, Murree Hills, 
Poonch and Azad Kashmir 

44. C. leucoclada Boiss. ~.lay -Jul. TIT _. -do- Sargodha , Quetta, Lo r a -.- a 11 e y , 
Kalat, Urak, Wana , Kurra!!l and 
Chitral 
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45. C. sulaimanii E. 
Nasir 

46. Caragana ambigua 
Stocks 

47. C. ulicina Stocks 

48. Cardiospermum 
halicacabum Linn. 
(Balloo n vine' or 
'Heart - seed' or 
'Lataphatkari' ) 

49. Cassiope 
fast igiat a (Wall.) 
D. Don. 

50. Celastrus 
paniculata Wi lld. 
('Kangni', ' Sankhu' 

51. Celosia argentea L. 

52. Celtis caucasica 
Willd. 

53. C. tetrandra Roxb. 

54. Centaurea 
bruguieriana(DC.) 
Hand. Mazz. 

3 

May - Aug. 

Apr. - Aug. 

Apr. 

Oct. - Dec. 

Mar. - Apr. 

Apr.-Jun . 

Jul. - Oct. 

Mar. - May 

Mar. - Apr. 

Jun. - Nov. 

4 

N 

N 

N 

N 

N 

N P 

N 

N 

N 

N 

5 

Rare 

Minor 

- do -

- do -

- do-

- do -

- do-

- do-

- do -

- do-

6 

Sargodha 

Chamman, Urak, Ziarat 
and Waziristan 

Baluchistan and NWFP 

Punjab , NWFP, Sind and 
Azad Kashmir 

Swat, Hazara, Kaghan 
and Azad Kas hmir 

Jhelum and Mirpur 

Punjab, Baluchistan, 
Karachi, Dir, Hazara, 
Kurram, Swat and Azad 
Kashmir 

Jhelum, Baluchistan, 
Kurram, Parachinar,S~at 
and Kalam 

Chattar, Rawalpindi and 
Azad Kashmir 

Quetta, Qila Saif-ullah 
Khan. Bostan, Ziara t, 
Peshawar, Dargai and 
Attock 

00 
c.n 
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55. ~. cakcitrapa L. 

56 . C. virgata Lam. 

57. Cerci s 
siliquas trum L. 
( I Judas I) tree 

58. Chrozophora 
obliqua (Va hl) Juss. 
ex Spreng. 

59. ~. plicata (Vahl) 
A. Juss. 

60. C. t i nc toria (L.) 
Juss . 

61. Chrysanthemum 
griffith i i 
Clarke 

62. C. leucanthe mum L . 

63 C. falCQueri (Uk. f. ) 
PetrGj.k 

64. Cichorium noeanwm 
Botss ~ 

65. Clematis alpina 
(L.) Miller 

66. C. barbellata Edgew. 

67. C. connata DC. 

3 

Jul. - Sep. 

Jul . - Nov. 

Feb. - May 

Mar. - Apr. 

Feb . - Apr. 

Feb . - Apr. 

Mar. -Apr. 

Mar.-Apr. 

May - Jun. 

May-Jun. 

May-Jun. 

May - Jun. 

Aug. 

4 

N 

N 

N P 

N P 

N P 

N P 

N 

N 

N 

N 

N P 

N P 

N P 

5 

~inor 

- do -

- do-

- do -

- do-

- do -

- do -

- do -

Rare 

Minor 

Rar,e 

- do -

- do -

6 

Punjab and Azad Kashmir 

Hanna and Kurram 

Abbottabad 

Baluchistan, Sind and 
Azad Kashmir 

Karachi, Lahore a nd Multan 

Baluchistan , Sind, Punjab 
and Chitral 

Murree, Kurram, Chitral, 
Swa t and Azad Kashmir 
(2800 - 4000 m) 

Murree, Nathia Gali and 
Dunga Gali 

Swat and Azad Kashmir 

prak 

Chitral , Gilgit and 
Baltistan 

Waziristan 

Dir, Chitral , Swat , Hazara, 
Murree Hills and Azad 
Kashmir (1600 - 3000 m) 

00 
C) 
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68. C. gouriana Roxb. 

69. C. grata Wall. 

70. C. graveolens 
Lindl. 

71. C. montana Buch. 
Ham. 

72. C. orientalis L. 

73. C. songarica Bunge 

74. Cleome 
brachycarpa Vahl 
ex DC . ('Ponwar') 

75. C. rupicola Vi cary 

76. C. scaposa DC. 

77. C. viscosa - L ~ 

3 

Apr.-May 

Aug.-Sep. 

Aug.-Sep. 

Apr. - Jun. 

May-Jun. 

May - Jun. 

May - Aug. 

Jul. -Sep. 

Jul. - Aug. 

Jul. - Aug. 

4 

N P 

N P 

N P 

N P 

N P 

N P 

N P 

N P 

N P 

N P 

5 

Rare 

Minor 

Rare 

-do-

- do-

-do-

Rare 

Minor 

--do-

- do-

6 

LoV'-er Hazara, Jehlum and 
Islamabad 

Swat, Bahrain, Chitra l 
(Drosh), Malakand, Hasan 
Abdal, Murree, Hazara and 
Azad Kashmir (700 - 2700 m) 

Baluchistan, Waziristan, 
Kurram, Dir, Swat, Jhelum, 
Tret, Rawalpindi and Azad 
Kashmir (1000-2300 m) 

Murree ~ills , Dir, Chitral 
and Azad Kashmir 

Baluchistan, Kurram, Chitral, 
Gilgit and Astor(2300-4700 m) 

Tabara Tangi, Urak, Sandeman 
Tangi, Chitral and Gilgit 

Sind, Lower Baluchistan, 
Rawalpindi, Multan, Lahore, 
Jhelum, Sargodha, Bannu and 
Peshawar 

Hala, Karachi 

Karachi, Boogta Hills, Makran, 
Bannu, Peshawar, ThaI, Hazara, 
Sal t Range, Attock, Rawalpindi 
and Sangla Hill (1200 m) 

Sind, Baluchistan, Kurram, 
Chitral, Swat, Mingora, Saidu
shari f, Peshawar, Nowshera, 
Kar akar Pass, Hazara, Jhelum, 
Lahore, Rawalpindi and Azad 
Kashmir (0-1300 m) 

OJ 
-oJ 
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78. Con s olida ambigua 
(L. )Ball and 
He ywood 
(Rocket larks pur) 

79. Conyz a canade n s i s 

(L.) Cronquis t 

SO. Coronopus didymus 
(L.) Sm. 

81. Convolvulus 
gonoel a.dus. ..B.o i ·Ers -. 

82. f . kot s chy anus 
Boi s s . 

83. Q. l e iocalyc inus 
Boi s s . 

84. C. l ineatus Linn . 

85 . f. r hyn i ospermus 
Hochs t. e x Choi s y 

86. C. s c indicus Stocks 

87. f. spinosus Bu rm . 
( 'Ri tchak ' or 
I Sahs a ' ) 

88 . C. s tocksii Boiss. 

3 

Mar. - Ap r. 

Jul. - Au g . 

Mar. - Apr . 

May- Jun. 

Apr . - J u l . 

Mar . -Ju l . 

Apr . - J ul . 

Sep. 

Ma r. -Dec. 

Apr . 

Sep. - Oc t. 

4 5 

N Rare 

N Mi n o r 

P - do -

N - do -

N P Rare 

N P Minor 

N P Rare 

N P Minor 

N P Rare 

N P Mino r 

n P Rare 

6 

Punjab , NWFP , Sind. and 
Baluchistan 

Hazara , Murree Ri lls , As tor 
a n d Az ad Kashmir 

Punjab, Sind, Baluchi s tan, 
Kurram , Swat, Wazir i s tan and 
Chitral 

Baluchis tan, Ku rram and 
Landi Kotal 

q uetta and Zi a rat 

Quet t a, Fort Sandeman, D.l. 
Khan and Tank 

Que tta, Ziarat, Wana and 
Kurram valley 

Karachi a nd Hind u Bagh 

Ka rach i , Thana Bu l a Khan, 
Tandojam a n d Sh a h Bilawul 

Quetta, Kalat , Bolan Pas s 
a n d Loralai 

Shah Bilawul a nd 
Th ana Bula Khan 

(Xl 

(Xl 
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89. Coreopsis 
atkinsoniana 
Douglas 

90. Cornus capitata Wall. 
( 'Tharmal' ) 

91. ~. macrophylla Wall. 
('Kandara' or 
'Kandar' ). 

92. ~ oblonga Wall. 
( 'Ban Kukur') 

93. Corylus colurna 
(Hazlenut or 
'Urni' ) 

94. Cotoneaster 
afghanica 
Klol:z. 

95. C. falconeri Klotz. 

96. C. in1:egerrima Medik. 

97. C. lindleyi Steud. 

98. C. microphylla Wall. 
ex Lindl. 

3 4 

Sep . -Oct. N 

Apr.-Jun. N 

Apr.-Jun. 

Sep . -Dec . N 

Mar. - Apr. p 

Sep.-Oct. N 

Oct.-Nov. N 

Sep.-Nov. N 

Sep.-Nov. N 

Sep.-Oct. N 

5 

Rare 

- do -

Minor 

- do -

- do -

-do-

- do -

- do -

-do-

- do-

6 

A garden favourite 

Muzaffarabad 

Murree, Swat and Mirpur 

Rawalpindi, Jehlum valley, 
Muzaffarabad and Kotli 

Dir , Swat, Changla and 
Azad Kashmir 

D.I.Khan, Kurram, Chitral, 
Ziaral: and Waziristan 

Dir, Kbawaja Khela, Shangla, 
Chitral, Mir Karim and Tangi 
(1300 - 1900 m) 

Swat, Gilgit, Baltistan, 
Dras, Astor, Hazara and Azad 
Kashmir (2600-4000 m) 

Swat, Abbottabad, Uri, 
Jehlum valley, Astor and 
Azad Kashmir (1400 - 3600 m) 

Chitral, Kaghan, Mokhshpuri, 
Bahrail1,Changla and Dunga 
Galis, Murree and Azad 
Kashmir 

Q:l 
to 
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99. C. obovata Wall. 
ex Dunn 

100. C. pruinos a Klot z . 

101. C. rechingeri Klotz. 

102. C. rosea Edg ew. 

103. Crataegus 
songarica 
C. Koch ('Hawthorn') 

104. C. wa ttiana Hemsl. 
and Lac-e--

105. Crotalaria albida 
Heyne ex Roth 

106. C. burhia Buch. 
=Ham. ex Benth. 

107. C. calycina 
Schrank 

108. C. juncea Linn. 
(' San hemp') 

109. C. medicaginea Lamk. 

110. C. mysorensis Roth. 

3 

Sep. - Oct . 

Oct . 

Sep.-Nov. 

Sep.-Nov. 

Apr.-Jun. 

Apr.-Jun. 

Jul. - Sep. 

Jan.-Feb . 

Oct. 

May-Sep. 

Mar.-Aug. 

Oct. 

4 

N 

N 

N 

N 

N P 

N P 

N 

N 

N 

N 

N 

N 

5 

Minor 

Rare 

- do -

- do -

Minor 

Rare 

- do-

Minor 

Rare 

Minor 

- do - . 

- do-

6 

Chft ral, Dir, Gi 19i t, Ut ror 
and Azad Kas hmir 

Kalat, Chitral, Khawaja Khela, 
Shangla, Utror and Azad 
Kashmir 

Fort Sandeman 

Kalam, Us hu, Nathia Gali, 
Changla Gali and Azad Kashmir 

Kalat, Kurram, Chitral, Swat, 
As tor, Gilgit, Hazara, Murree 
Hills and Azad Kashmir(1000-
3000 m) 

Chitral and Urak- Zarghun 
(2400 m) 

Rawalpindi, Salt range, 
Jehlum, Haza~a and Azad 
Kas hmir (700 - 2300 ~) 

Sind,Baluchistan , NWFP and 
Salt range 

Rawalpindi, Mansehra,Hazara 
and Kotli 

Cultivated in plains ana Sind 

Sind , Baluchistan, Punjab, 
Swat, Hazara and Poonch 

Wah, Poonch, Attock, Sialkot, 
Hazara and Murree hills 

co 
o 
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11l. C. 2ros trata Oct.-Nov. N Rare Haz-ara and Batrasi 
Rottl. 

112. Croton Elicatum Mar. - Apr. N P -do- Sind 
Roxb. 

113. C. s~arsiflorus Feb.-Apr. N P -do - NWFP and Punjab 
Morong 

114. Cucumis callesus Jul.-Nov. N P Minor Baluchistan, Sind, NWFP, 
(Roettl.) Congo Punjab and Azad Kashmir 
( 1 Kachri 1 ) 

115. C. sativus Linn. Almost N P - do - Baluchistan, Sind, NWFP, 
( I Khira I, through- Punjab and Azad Kashmir 
cucumber) out the 

year to 

116. Cydon ia oblonga Dec . - Jan. N P -do- Baluchistan, Chit:r;al and ~ 

Mi ll. Azad Kashmir 
( 1 Quince 1 or 
' Bihi ') 

117. Datisca cannabina May - Aug. N P -do- Swat, pir, Chitral , Kaghan 
L. and Azad Kashmir (130 0-30 00 

m) 

118. DelEhinium Apr.-May N - do - Madyan, Bishigram, Kaghan, 
denudatum Wall. ex Chitral and Ziarat 
H. and T. 

119. D. kohatense Aug. -Sep. N -do- Swat , Kohat, Dadar , MansePua, 
(P. Briihl) Salt range, Hansan Abdal, 
Munz Abbottabad, Ziarat, Chitral 

(Kala Drosh),Poonch and 
Waziristan 

120. D. suave Huth Apr.-May N - do - Kurram, Ziarat, Chitral and 
Kohat 
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121 . D. uncinatum H. 
and T. 

122. D. vestitum Wall.Ex 
Royle (Bluis h 
purple Larkspur) 

123. Diervilla florida 
Sieb. and Zucco 

124. Digitalis lanata 
Ehrh. 

125. D. purpurea L. 

126. Diospyros kaki 
Linn. ~ 
(Persimmon or 
'kaki') 

127. Dipsacus sativus 
(Linn.) Honck . 
('Teasel ' ) 

128. D. inermis Wal l . 
e' Uppalhak' ) 

3 4 

Mar. - May N 

Aug. -Sep. N 

Jun. - Aug. N 

Jun.-';ul. N 

Jun.-Jul. N 

May N 

Jun. - Jul. N P 

Aug. -Sep. N P 

5 

Minor 

- do-

Rare 

-do-

- do-

- do -

- do-

Minor 

6 

Dir, Mingora, Manglaur, 
Madyan, Hazara~ Hasan Abdal, 
Murree, Mar~la, Kach, Kurram, 
Khyber, Waziri s tan, Kotli, 
Domel and Banihal (500- 2300 m) 

Abbottabad, Naran, Dunga 
Gali, Ziarat, Chi tral and 
Azad Kashmir 

Cultivat ed in Abbottabad 

Azad Kashmir 

Planted for use as a 
medicine or for its ~andsome 
flowers 

Swat 

Abbottabad 

Dir, Swat, Drosh, Kaghan, 
Changla Gali, Dunga Gali 
and Nathia Gali, Mur~ee Hill s 
and Azad Kashmir (2800-4000 
m ) 

c.o 
I).;l 
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129. Dodonaea v iscosa 
( L.) Jacq. 
( ' Sanatha' ) 

130. Duchesnea indica 
(An dr.) Focke 
(Strawberry) 

131. Ech i nops cornigerus 
DC. 

132. ~. niveus Wall. 
ex DC. 

133. Ecl i pta pros trata 
(L.) L. 

134. Elaeagnus angusti
folia L. 
('Russian olive ') 

135. E. orientalis L. 

136. E. umbellata Thunb. 

3 4 

Jan.-Mar. N 

Mar. - Apr. N P 

Jul. - Aug. N 

Jul. - Aug. N 

Jul. - Aug. N 

Apr. - May N 

Apr. - May N 

Apr. - May N 

5 

!Jinor 

- do-

Rare 

Minor 

- do-

-do -

- do -

-do -

6 

Sind, Baluchistan, north and 
south Waziristan, ThaI to 
Kurram, Dir, Swat and Hazara 
eastwards (ascending to 1600 
m ) 

South Waziristan, Kurram, 
Dir, Chitral, Swat, Gilgit, 
Hazara, Murree Hills, 
Rawalpindi, Hasan . Abdal , 
Poonch and Azad Kashmir 
(600 -2 700 m ) 

Gilgit, Hunza, Chitral, Skardu 
and Azad Kas hmir 

Dunga Gali, Changla Gali , 
Murree and Ghora Gali (1300-
2700 m) 

Punjab, Sind, Baluchistan , 
Kurram valley, Swat, Hazara 
and Azad Kashmir (1100 m) 

Quetta Valley, Mastung, 
Kalat, Sibi, Zhob, Sanjawi, 
Razani , Miram Shah, Razmak, 
Wana, Kurram and Chitral 
(Mirkhani, Sharbat) 

Swat, Astor, Gilgit, Kurram, 
Wana and Boya 

Kalam, Madyan, Shangla, 
Gilgit, Ma nserrra,Kaghan, 
Murree, Kurram, Azad 
Kashmir and Poonch 

CD 
W 
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137 . Elsholt zia 
ciliata 
(Thunb.) Hylander 

138. E. dens a Bth . 

139. E. eriostachya Bth. 

140. E. fruticosa 
(D. Don) Rehder 

141. Ephedra ciliata 
Fisch. and Mey. 
ex C.A. Mey. 

142. E. gerardiana 
Wal l. ex Stapf. 

148. E. intermedia 
Schrenk 

144. E. procera .Fisch. 
and Mey. 

145. Epilobium 
angus t ifol.ium L. 

146. E. cylindricum 
D. Don 

3 4 

Sep . -Oc1:. N P 

Sep.-Oct. N P 

Sep.-Oct. N P 

Sep . -Oct. N P 

Jan.-Feb. N P 

Feb. N P 

Feb.-Mar. N P 

Jan. - Feb. ~ p 

JUl. ""Sep. K 

Jun.-Sep. K 

5 

Minor 

-do-

Rare 

-do-

Minor 

Minor 

Rare 

-do-

Minor 

-do-

6 

Di~, Gilgit, Baltistan, 
Shy ok valley, Nubra, 
Hazara, Murree Poonch and . , 
Azad Kashmlr 

Chitral, Gilgit, Astor 
and Azad Kashmir,common in 
fields (2700 - 4700 m) 

Chitral , Astor, Kaghan and 
Azad Kashmir (3000 - 5000 m) 

Hazara, Poonch beyond Bagh 
and Azad Kashmir (1600-
3000 m) 

Changa Manga, Muzaffargarh, 
Salt range, Multan, Faisala
bad, Karachi, Baluchis tan 
and NWFP 

Urak, Razmak, Chitral, Swat, 
Gilgit , Baltistan and Azad 
Kashmir(1800-5600 m) 

Ziarat and Chaman 

Ziarat, Razmak , Kurram and 
Chitral 

Kurram, south Waziristan, 
Swat, Gi lgit, Hazara, Poonch 
and Azad Kashmir (2300-4850 m) 

Nathia Gali , Waziristan, 
Chitral , Baltistan and Azad 
Kashmir (1850 -3300 m) 

en 
~ 
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147. E. hi rsutum L. 

148. E. laxum Royle 

149. E. royleanum 
Hausskn:. .. 

150 . E. t: ibetanum 
Bausskn. 

151. Erodium ciconium 
(L . ) 
L'Eerit ex Ait. 

152. E. cicutar ium 
(L . ) 
L'Eerit ex Ait. 

153. E. malacoides 
fL. ) 
L'Herit ex Ait. 

154. ~.ElE~ium 
oiebers teinianum 
~e~ski ex Bobrov . 

155. E. bi llardieri Del . 

156. Es c hscholtzia 
ca ~ifornica Cham . 
( 'Cal ifornian 
poppy ' ) 

3 

Jun.-Sep. 

Jul . -Sep. 

Jul. -Sep. 

Jun. -Sep. 

Mar . - Apr. 

Mar. - Apr. 

Mar. -Apr. 

May 

May 

Feb. - Jun. 

4 

N 

N 

N 

N 

N P 

N P 

N P 

N P 

N 

N P 

5 

Minor 

- do -

-do-

- do-

RaTe 

Minor 

Rare 

-do-

- do -

Minor 

6 

Rawalpindi, Wah, Attock, 
Kurram, Chitral , Swat , 
Hazara, Poonch and Azad 
Kashmir ( 500-2500 m) 

Chi tral,Drosh, Kalam, 
Utror, Kaghan valley and 
Azad Kashmir (2000 - 4400 m) 

Swat, Murree and Azad 
Kashmir (1 50 0 -335 0 m) 

Swat , Kurram, Kaghan and 
Chit:ral (2000 -365 0 m) 

Kohat Pass, Peshawar, 
Khyber Pass, Saidushari f 
and Mingora (600 - 1000 m) 

Sind, Baluchistan, 
~aziristan, Kurram, Chitral, 
Swat:, Gilgit, Attock, 
Hazara, Murree hills and Azad 
Kashmir 

Punjab and Abbottabad 
(300 - 1400 m) 

Baluchistan, Abbottabad, 
Swat, Mansehra, Haripur 
a nd Azad Kashmir (1600-2 000 m) 

Baluchistan and Kurram 

Punjab and Sind 

co 
c.n 
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151. Eupatorium 
reevesii 
Wall. ex DC. 

158. Eupborbia 
pulcherrima 
Willd. ex KI 
(Poinsettia) 

159. Fagopyrum tataricum 
(L.) Gaert .. 
(Buckwbeat) 

160. Gaillardia 
pulchella Fouger 

161. Galinsoga 
p~rviflora Cav. 

164. Gaultheria 
trichopbylla Royle 

16a. Geranium lucidum L. 

16 •. G. robertianum L. 

165. Gladiolus seget um 
Ker-Gawl. 
(Gladiolus) 

166 . Glycyrrhiza 
glabra Linn. 

3 4 

Aug. -Oc t. N P 

Nov.-Jan. N 

Aug.-Oct. N 

May-Jun. N P 

Jun.-Nov. N P 

May N P 

Apr. - May N 

May- Jun. N 

May N "C 

May - Jun. N 

5 

Rare 

-do-

Minor 

r.1edium* 

Minor 

-do-

-do-

Rare 

-do-

-do-

6 

BaIakot and Azad Kashmir 

Plains of Punjab and Sind 

Chitral, Swat, Astor, Gilgit 
and Azad Kashmir 

Punjab and Sind 

Murree, Hazara, Dir, 
Baluchistan , Gilgit and 
Azad Kashmir(1600-3000 m) 

Swat, Siran valley, Kaghan, 
Miranjani and Azad Kashmir 
(3000-4300 m) 

Rawalpindi, Swat, Dara Gali, 
Abbottabad,Murree Hills and 
Azad Kashmir (700-2000 m) 

Murree, Changl& Gali and 
Azad Kashmir (1600-2700 m) 

Panjgur 

Sibi~ Quetta, pishin, 
Peshawar, Kurram, Chitral 
and Azad Kashmir 

<:.0 
m 
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167. Grevillea robusta 
A. Cunn. 
(Australian oak or 
Silver or silky oak) 

3 

Mar. - Apr. 

168. Guaiacum officinale Mar.-Oct. 
Linn. 

169. Hedera nepalensis Oct.-Apr . 
1\.. Koch ('Kurie' 
or The Himalayan ivy) 

17U. Humulus lupulus L. Jul . -Aug . 
(Hop) 

171. Ichnocarpus 
frutescens (Linn.) 
R. Br.('Bakkar bel ') 

17·2. Indigofera 
heterantha Wall. 
ex Brand. 

173. Jacaranda 
mimosifolia D.Don 

174. Jasminum 
grandiflorum L. 
( Spanish jasmin 
'Chambeli') 

175. Lactuca brunoniana 
(Wall. ex DC .) 
Clarke 

Aug.-Dec . 

May-Jul. 

Apr. - May 

May-Jun. 

May -Sep . 

4 ;) 

N Rare 

N -do-

N Minor 

P Rare 

N -do-

N P Minor 

N P -do-

N P Rare 

N Minor 

6 

Istamabad, Rawalpindi ,Lahore 
and Peshawar 

Karachi 

Kurram, Chitral, Swat, 
Abbottabad, Khanuspur , 
Murree hills, Poonch and 
Azad Kashmir (1600-2700 m) 

Azad Kashmir 

Azad Kasmir 

Nathia Gali, Kurram, Chitral 
and Swat 

Islamabad, Rawalpindi , Lahore, 
Haripur, Hasan Abdal and 
Peshawar 

All provinces (except high 
hills) 

Dir, Chitral, Murree hills, 
Swat, Hazara, Gilgit and 
Azad Kashmir (1200-3000 rn) 

c.o 
~ 
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176. Lamium album L. Feb.-Mar. 

177, . L. amplexicaule L. Feb. -Apr. 

178. L. rhomboideum Feb .-Mar . 
(Bth.) Bth . 

179. Lannea Mar. - Apr. 
coromandelica(HoutT. ) 
Merrill('Kamlai' ) 

18U. Lathyrus odoratus Feb.-Apr. 
Linn.(Sweet Pea) 

181. Leonurus cardiaca 
L. (' Motherwort ') 

182. Leptorhabdos 
parviflora (Bth.) 
Bth. 

May-Nov. 

Aug.-Sep. 

18&. Leucaena Leucocephala Jun.-Nov. 
(Lam.) de Wi t. 
( 'Kubabhal' ) 

184. Limonium axillaris Aug. -Sep. 
(Forssk. ) O. Ktze. 

185. L. cabulicum (Boiss.) Jul. -Sep. 
O. Kuntze 

18&. L. macrorhabdon Jul.-Sep. 
(Boi ss . ) O. Kuntze 

4 

P 

N P 

P 

N P 

tI 

N 

N P 

N 

N 

N 

5 

Minor 

- do -

- do-

-do-

-do-

Medium* 

M.fnor 

Rare 

- do-

- do -

- do -

6 

Chitral, Swat, Hazara, Murree 
hills and Az ad Kashmir 

Swat, Hazara, Chitral, 
Baluchistan, Peshawar and 
Azad Kashmir 

Chitral and Kurram 

Islamabad, Rawalpindi, Swat 
and Mirpur 

Azad Kashmir, Baluchistan, 
NWFP, Punjab and Sind 

Murree, Chitral, Kurram, Dir, 
Ziarat and Azad Kashmir 

Baluchistan, Kurram, Dir, 
Chitral, Swat, Hazara, Kaghan, 
Murree hills and Azad Kashmir 

Punjab and Sind 

Karachi and Thatta 

Quetta 

Chitral , Gilgit, Ziarat and 
Skardu 

CD 
00 
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18 1 . L. gilesii (Hemsl.) Aug. - Sep. 
Rech. f. & Koeie 

188. Linum Mar. - Jun. 
corymbulosum 
Reichenb. 

189. !:. grandiflorum Desf. Mar. - Apr. 
(Flowering flax) 

190. L. perenne L. Apr. - Jun. 

191. Ludwigia perennis Aug. 
Linn. 

192. Lupinus polyphyllus 
Lindl. 

198. Lycium depressum 
Stocks 

194. L. ruthenicum 
Murray 

19~. L. shawii R. and S. 

199. Lycopus europaeus L. 

19~. Malva neglec~a 
Wallr. 

198. M. parviflora L. 

Apr. 

May- Jun. 

Jun. - Aug. 

Nov. - Jan. 

Jun.-Oct. 

Aug.-Oct. 

Sep.-Oct. 

4 

N 

N P 

N P 

N P 

N 

N P 

N 

N 

N 

N 

N P 

N P 

5 

Rare 

Minor 

Rare 

-do-

- do -

Minor 

-do-

- do -

-do-

Medium * 

Minor 

-do-

6 

Chi-tral and Dir 

Baluchistan , Attock, Peshawar, 
Drosh, Lower Swat and Azad 
Kashmir 

Planted in flower, gardens 

Kurram, Chitral, Ziarat and 
Azad Kashmir 

Peshawar and Hazara 

Cultivated as a garden plant 

Karachi, Fort Sandeman, 
Kalat and pishin valley 

P~shin, Quetta, Mastung, 
Kalat,Baltistan and Skardu 

Karachi, Changa Manga and 
Lahore 

Punjab, Kurram, Peshawar, Dir, 
Chitral, Swat, Gilgit , Skardu, 
Hazara and Azad Kashmir 

Baluchistan, Sind, Chitral, 
Swat, Astor, Gilgit, Murree 
hills and Azad Kashmir 

Punjab, Sind, Baluchistan and 
Abbottabad 

to 
to 
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l~~. M. sylvestris L. 

2oQ. Malvastrum 
corom:!.D.delianum 
(L.) Garcke 

201. Marrubium 
alternidens 
Rech. :f. 

202. M. vu:gare L. 
(Horehound) 

203. Medicago minima 
(Lin!!.) Grufb. 

204. M. orbicularis 
(Linn.) Bart. 

205. M. polymorpha 
Linn. (' Mai na' ) 

206. Me laleuca 
leucadendron L. 

20~. Melia azedarach L. 
(persian lilac, 
'Dhrek' ) 

208. Melilo~us alba 
Desr. 

209. M. indica {Linn.) 
All. (' Senj i ' , 
1 Ran-~ethi I ) 

210. M. officinalis 
[Linn.) Pall. 

3 

Aug.-Sep. 

Jun. - Sep. 

May-Sep. 

May -Sep. 

Apr . - Jul. 

Apr. - Jul. 

Mar. - May 

Nov.-Dec. 

Mar.-Apr. 

Mar.-Sep. 

Mar.-Aug. 

Sep. 

4 

N P 

N P 

N P 

N 

N 

N 

N 

N 

N P 

N 

N 

N 

5 

Rare 

- do -

Miner 

Mediurn* 

Minor 

- do -

Medium* 

Rare 

Minor 

- do -

-do-

Medium* 

6 

Punj ab and NWFP 

Sind , Nt"FP, Punjab and Azad 
Kashmir 

BaluchisLan, Wana, Kurram, 
Parachinar , ~lyber, Chitral 
and SwaT 

Baluchis~an, Waziristan, 
Kurram, ThaI, Kohat, Swat 
and Drosh 

Chitral, Hazara, Rawalpindi, 
Kohala and Azad Kashmir 

BaluchisTan, Swat and Azad 
Kashmir 

Sind, Baluchistan, Punjab and 
Chitral 

Punjab 

Sind, Punjab, Baluchistan, 
Kurram and Azad Kashmir 

Sind, Baluchistan, Gilgit, 
Hazara, Astor and Azad 
Kas hmir 

Sind, Baluchistan, Punjab 
and Azad Kashmir (common 
to 1300 m) 

Ch i tral and Gilgit 

..... 
o 
o 
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211. Mel issa officinalis 
L. 

212. Men tha arvensis L. 

21a. M. s picata L. 
(Spearmint) 

21~. Mesembryanthemum 
crys t allinum Linn. 
(Ice plant) 

21fi. Mi cromeria biflora 
(Ham.) Bth. 

216. M. hydaspidis Falc. 
ex Bth. 

2 H" Mucuna nigricans 
(Lour.) Steud. 

218. M. pruriens (Linn.) 
DC. ('Gugli I) 

219. Nepeta disco lor 
Royle ex Bth. 

220. N. elliptica Royle 
ex Bth. 

3 

Jul. 

Jul.-Oct. 

JUl. - Oct. 

Feb. - Apr. 

Feb. - Jun. 

JUl. - Oct. 

Jul.-Oct. 

Nov. - Mar. 

May-OcT. 

Jun. - Oct. 

221. N. glomerulos a Boiss. Apr. - Jun. 

~ 

!,;- p 

~--' 

,
~, 

.,.-
-, 

x 

~ 

N 

.: 

s 

5 

Rare 

}finor 

Medium* 

I.Hnor 

- do-

-do-

Rare 

-do-

Minor 

-do-

-do-

6 

-
Abbottabad 

Baluchistan and Azad 
Kashmir 

Quetta, Pishin, Parachinar, 
Kurram valley and Azad 
Kas hmir 

NWFP, Punjab and Sind 

Kurram, Parachinar, Dir, 
Malakand, Chitral, Swat, 
Hazara, Murree, Rawalpindi, 
I s lamabad and Azad Kashmir, 
(plains to 2700 m) 

Dunga Gali and Khanspur 

Mirpur 

Mirpur 

Kurram, Chitral, Gilgit, 
As tor, Hazara and Azad Kashmir 

Swat, Chitral and Azad 
Kas hmir 

Baluchistan, Waziristan, 
Chitral, Swat and Gilgit 

t-' 
o 
t-' 
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22~ . ~. govaniana (Bth~) May-Oct. N Minor Dir, Swat, Hazara, Kaghan and 
Bth. Azad Kashmir 

223 . N. griffithii Hedge Apr . -Jun . N Rare Malakand and Chitral 

224. ~. laevigata Apr . -Jun. N Minor Kurram, Chitral , Swat, Hazara, 
( D. Don ) Murree hills and Azad Kashmir 
Hand- Mazz . (1700-4000 m) 

225 . N. prainii Duthie May- Jun. N -do- Chitral, Waziristan, Kurram, 
Swat, Hazara, Mirpur and 
Azad Kashmir 

22Q. Nasturti:un Feb.-Mar . P -do- NWFP and Ziarat 
offici n2.1e R.Br. 

22~. Nymphaea alba L. Jun.-Aug . P Rare Abbottabad and Azad Kashmir 
-- t-' 

228. ~ . nouchali Burm. Jul.-Aug. P -do- Jhelum and Sind ~ 
f. 

229. Oenothera rosea L . Apr.-Sep. N -do- Swat, Murree hills and Hazara 
Her . 

23()-. Ol igochaet a ramosa JUl . - Aug. N Minor Karachi, Chaman, Jhelum, 
(Roxb. ) J agenitz . Sangla Hills and Lahore 

231. Onobrychis cornuta May-Oct. N Rare Baluchistan, Kurram and 
(Linn. ) De s v. Chitral 

232. O. micrantha Schrenk Jun. N Rare Quetta, Kach and Hindubagh 

233. O. ste~art ii Baker Feb.-Apr. N - do- Rawalpindi , Hasanabdal, 
Hazara and Campbellpur 

234. Opuntia compressa Apr.-Jul. N P !,iinor Sind 
(Sa lisb. ) Macbr. 

235. O. dilleni i Haw. May-Jun. N P -do- Punjab and Sind 
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236. O. morracantha -Haw. 

237. O. stricta Haw. 

238. Origanum marjorana 
L. 

239. Oxalis corniculata 
L.('Khatti booti') 

24Q. Papaver decais nei 
Hochst. and Steud. 
ex Boiss. 

241. P. hybridum L. 
(Round pricklyheaded 
poppy) 

242. P. macrostomum 
Boi s s. & Huet ex 
Boi s s. 

3 

Apr. - Jun. 

Apr. - Jun. 

Sep. - Oct. 

Mar. - Dec. 

Mar.-May 

Apr.-Jun. 

Apr.-Jul. 

243. P. nudicaule L. May-Aug. 
(Iceland poppy) 

244. P. s omniferum L. Apr.-Jun. 
('Afim' ) 

245. Parkinsonia aculeata Mar. - Jul. 
Linn. ('Kabuli Kikar' 
or Vilayeti Kikar l

) 

246. Parthenociss us 
quinquefol i a (L.) 
Planch. (Virginia 
creeper) 

Jun.-Aug. 

4 

N P 

N P 

N 

N P 

P 

P 

P 

P 

p 

~ 

!'~ 

5 

lIinor 

-do -

-do-

- do-

- do -

-do-

-do-

-do-

-do-

- do-

Rare 

6 

Swat, Jhelum, Kohala, 
Haripu~. Hasan,Ab~al and 
Sind 

Punjab and Sind 

Swat and Gilgit 

Punjab, Sind, 
Baluchistan, Chitral, Hunza, 
Hazara and Azad Kashmir 

Baluchistan, Waziristan, 
Kurram, Parachinar, Chitral, 
Peshawar and Punjab 

Rawalpindi, Hasan' Abdal, north 
Waziristan, NWFP and Azad 
Kashmir 

Kalat, Hasan~Abdal, Hazara, 
Abbottabad and Azad Kashmir 

Waziristan, Kurram, Chitral, 
Gilgit, Baltistan and Azad 
Kashmir 

mVFP, Punjab and Sind 

Punjab, Sind, ffivFP and 
Baluchistan 

Abbottabad 

,.... 
o 
w 
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247. P. tricuspidata 
(Seib. &; Zucc.) 
Planch. 

3 

Jun. - Jul. 

248. Passif lora coerulea May-Oct. 
Linn. ('Ghari phul' or 
(Passion flower) 

249. P. foetida Linn. 

250. Paulownia LomenLosa 
(Thunb. ) K. Koch 

251. Peltopborum 
pterocarpum (DC.) 
Backer ex K. Heyne 

252. Pentatropis 
spiralis (Forssk.) 
Decne. ('Ambevel') 

253. Pergularia daemia 
(Forss k.) Chiov. 

254. Perilla frutescens 
(L.) Britt. 

255_ Peristrophe 
bicalyculata (Retz.) 

256. Perovskia 
atr iplicifolia 
Bth. -
( I Shain shobae I ) 

257. Peucedanum 
beluchis tanicum 
Wolff . 

Jul.-Aug. 

Jun. 

Yar. - Jun. 

Feb. 

Jan. - Apr. 

May 

Jul.-Aug. 

Aug. -Sep. 

May 

4 

N 

N 

N 

N 

N P 

N P 

N P 

N 

N 

N 

P 

5 

Rare 

Minor 

Rare 

- do -

Minor 

-do-

-do-

- do-

- do -

Major 

Rare 

6 

Abbottabad, Haripur and 
Mansehra 

Punjab, NWFP and Azad 
Kashmir 

Karachi 

mVFP and Azad Kashmir 

All provinces (road sides) 

Baluchistan, Sind, Punjab, 
~~VFP and Kurram valley 

NWFP, Baluchistan, Sind, 
Punjab and Azad Kashmir 

Hazara, Balakot, Kagban, 
Murree hills and Azad Kashmir 

Rawalpindi, Lahore, Multan, 
Karachi, Bela, Swabi and 
Peshawar 

Ziarat, Razmak, Kurram, 
Wana, Parachinar, Chitral, 
Gilgit and Baltistan 

Baluchistan 

I-" 
o ..,. 
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258. P. ferulaefolium 
Ciill i 

2P9. Phaseolus lunatus 
Linn. (Lima bean 
or 'Lobia') 

260. Phy la nodi flora 
(Linn.) Greene 
( , Makna' , , Wakan ' , 
'Ja l-nim ' ) 

261. Pi sum sativum 
Linn . ('Mattar') 

262. Platanus orientali s 
L. ('Chinar') 

263. Pluc hea arguta 
Boiss . 

26~. P. lanceolata Olivo 
&" Hiern . 

265. P. ovalis (Pers.) 
DC. 

266. Plumbago 
zeylanica L. 
( 'Chitrak'") 

~ay P 

Ju ::" . -Sep. N 

Tb~oughout N 
tbe year 

Dec. - Mar. N 

Apr. - May P 

Jul. -Sep. N 

Jul. -Sep. N 

Jun. -Sep. N 

Ju::". - Sep. N 

5 

Rare 

- do -

Med imn*" 

M:lnor 

- do-

-do-

- do -

Rare 

Minor 

6 

Baluchistan 

Baluchistan, Sind , Punjab 
and NWFP 

Lahore , Rawalpindi, 
Islamabad , Karachi, Harnai, 
Fort Sandeman, Panjgur, 
Waziris t a n, Kurram, ThaI, 
Parachinar , Khyber, Peshawar, 
Landi Kotal , Kohat, Tirah, 
Lower Hazara and Azad 
Kashmir 

All provinces and Azad 
Kashmir 

Baluchistan , Waziristan, 
Kurram and Chitral 

Sind, Baluchistan, NWFP and 
Punjab 

Sind, Baluchistan , NWFP and 
Punjab 

Jhelum 

Swat, Hazara, Haripur, Multan, 
Rawalpindi, Saidpur , Changa 
Manga and Azad Kashmir 

~ 

o 
t.J1 
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26 1 . Polygonum convolvulus Aug.-Sep. 
L. (Black Bindweed 
or wild buckwheat) 

268 . P. nepalense Meissn. May- Jun . 

269 . P. persicaria L. Jul . - Nov . 

270 . E. plebejum R. 
Br. 

271 . P. rumicifolium 
Royle ex Bab . 

272 . Pongamia pinnata 
( Linn.) Pierre 

273 . Praecitrullus 
fistulosus 
( Stocks) Pangalo 
( I Tinda I ) 

274. Prunella vulgaris 
L. (Self - heal, 
Carpent er -:-weed ) 

275. Psammogeton " 
stocksii (Boiss .) 
E. Nasir 

Jun.-Oct . 

Jul. -Oct. 

Apr.-May 

Ma r. -Sep. 

Ma y - Jun . 

Feb .-Apr . 

-1 

~ 

~~ 

:; 

:; 

~ 

p 

s P 

s 

~ 

5 

Minor 

-do-

Medium* 

l:1i tlOr 

-do-

Rare 

Minor 

-do-

- do -

6 

Nafhia Gali, Kurram, 
Parachinar, Chitra l , Gilgit , 
Astor and Azad Kashmir( 2700-
4300 m) 

Hazara, Bahrain, Madyan, 
Kalam, Utror, Murree , 
Gilgit, Dras and Az ad Kas hm i r 
(1300 - 3500 m) 

Quetta, Loralai, Ku rram, 
Peshawar, Kohat , ThaI, Chit ral , 
Dir, Gilgit, Baltistan, Astor 
and Azad Kas hmir ( 1300- 330 0 m) 

Sind, Baluchistan , NWFP, 
Punjab and Azad Kashmir 

Chitral, Swat, Gi l g it, 
Baltistan , Asto r , Dras , 
Haz ara and Azad Kashmir 

Punjab and Sind 

All provinces and Az ad 
Kas hmir 

Kurram, Dir, Chitral, Swat, 
Gilgit, Baltistan , Astor, 
Dras, Hazara, Murree hillS , 
Poonch and Azad Kashmi r 

Baluchistan 

~ 

o 
0") 
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27S. Psoralea 
corylifolia Linn . 
('Bauchi ' ) 

27 7. P. plicata Delile 

278. Pulsatilla 
wal lichiana 
(Royle) Ulbr. 

27 9. Quercus baloot 
Griff.('Breh ') 

28Q. Q. incana Roxb . 
('Ban', 'Ringi') 

281. Q. robur Linn. 
(Engl i sh oak) 

28~. Reseda aucheri 
Boiss . 

28a. R. luteola Linn. 
(Dyers weed) 

284. R. odorata Linn . 
(Sweet mignonette ) 

285. R. pruinosa Delile 

286. Rhamnus triquetra 
Wall . ex RQxb. 
( 'Girgi than' , 
'Gount' , ' Gudlei' ) 

3 

Aug. -Dec . 

Apr. 

Feb.-Mar . 

Apr. - May 

Apr. - May 

Apr. - May 

Feb. - Apr. 

May-Jun. 

Apr. - May 

Oct. - Jun. 

Jul.-Aug. 

4 

N 

N 

P 

P 

P 

P 

N P 

N P 

N P 

N P 

N P 

5 

Minor 

-do

Rare 

- do -

-do-

- do -

Minor 

- do -

Med ium* 

Rare 

Minor 

6 

Baluchistan and Peshawar 

Sind , Baluchistan and Punjab 

Chitral 

Kurram, Dir, Chitral, 
Swat, Kaghan and Azad 
Kashmir 

Dir, Swat, Hazara, Murree 
hills, Poonch and Azad Kashmir ~ 

C) 

Quetta, Parachinar , Abbottaba~, ~ 
Murree and Azad Kashmir 

Thatta, Hyderabad, Loralai, 
Fort Sandeman, Zhob and Sibi 

Kurram, Parachinar and 
D.I.Khan 

Rawalpindi, Quetta and 
Karachi . 

Baluchistan, Kotri, Peshawar, 
D.I. Khan and Salt range 

Azad Kashmir (600 - 1700 m) 
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281. Rhoeo spathacea 
(Swartz) Stearn 
(' Chashm- e - Nargis t

) 

288. Rhus mysurensis 
Heyne ex Wight 
and Arn. 

289. Robinia 
pseudoacacia Linn . 
( 'Ain-ul- asl ' ) 

290. Roystonea regia 
(H.B. & K.) 
O.F. Cook ('Royal 
palm, Bottle paLm') 

291. Rubus ulmifolius 
Schott 

292. Sagittaria 
guayanensis H.B.& K. 

293. S. sagittifolia L. 
(Arrow-head) 

294. Salvia aegyptiaca 
L. 

2&5. S. bucharica M. 
Pop. 

296. S. lanata Roxb. 

3 

Almost 
round the 
year 

Jun.-Jul. 

Mar. -Apr. 

4 

P 

N P 

N P 

Throughout N P 
the year 

Jun.-Oct. N P 

Aug.-Nov. N 

Apr.-Sep. N 

Oct.-Dec. N 

Apr. - Jul. N 

May-Jun. N 

5 

Rare 

Minor 

~ajor 

Minor 

-do-

-do-

-do-

Major 

Rare 

~inor 

6 

Sind 

Sind, Baluchistan and 
Waziristan 

Baluchistan, NWFP, Azad 
Kashmir and some parts of 
Punjab and Sind 

Karachi 

Murree, liasan Abdal, Swat, 
Chitral, Hazara and 
Baluchistan 

Punjab, Abbottabad, Hazara 
and Swat valley 

Sind, Punjab, Kurram valley, 
Dir, Swat, Hazara, Abbotta
bad and Azad Kashmir 

Sind, Baluchistan, mVFP and 
Punjab 

Baluchistan and Waziristan 

Dir, Swat, Abbottabad, Murree, 

Poonch and Azad Kashmir (1000-

3000 m) 

....... 
o 
00 
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291. S. moorcroftiana 
Wal l. ex Bth. 
(Sages) 

298. S. nubicola Wall. 
ex Sweet 

299. S. officinalis 
L. (Sage ) 

300. S . plebeia R. Br . 

301. S. santolinifolia 
Boiss.(Sage) 

302. Sambu c u s nigra. L. 

30&. S . wight iana Wall 
ex Wight & Arn. 

304. Sapindu s mukoross i 
Gaertn. ('Ritha', 
Soapnut) 

30~. Sap ium sebiferum 
Roxb . ( China tree, 
' Pep li') . 

306. Sarcos t emma -viminale 
Linn. R. Br. 
( 'Soma' ) 

3 

Almos t 
through
out the 
year 

May - Jun. 

Apr.-Jun. 

Apr.-May 

Apr.-May 

May-Jun. 

May- Jun. 

May-Jun. 

May - Jun. 

Jun.-Nov . 

4 

N 

N 

N 

N 

N 

P 

P 

N 

N 

N P 

5 

Minor 

-do-

- do-

- do -

- do -

- do-

- do -

-do-

-do -

- do -

6 

Baluchistan , Taxila, Rawal 
pindi, Chitral, Dir, Swat, 
Hazara, Waziristan and Azad 
Kashmir 

Baluchistan , Kurram, Dir, 
Chitral, Gilgit , Astor, 
Swat , Kaghan, Murree hills 
and Azad Kashmir 

Azad Kashmi r 

Si nd, Pun jab , Kurram , Swat, 
Peshawar, Koh at, Dir, Chitral 
and Azad Kashmir 

Sind , NWFP, Baluchistan and 
Waziri s tan 

Parachinar , Kurram valley 
and Nathia Gali 

Chitral , As tor, Shis hi, Kalam, 
Utror , Kaghan and Azad 
Kashmi r(1600-3300 m) 

Azad Kas hmir 

NWFP, Rawalpindi, Islamabad, 
Jhelum, Hazara and Gilgit 

Sind 

.... 
c 
c.o 
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307. Satureia hortensis 
L. (Summer savory) 

308. Scaevola taccada 
( Gaertn.) Roxb. 
( I Bhadraksh ' ) 

309. Schishkinia 
albispina 
(Bunge ) Iljin 

310. Scilla griffithii 
Hochr. 

~11. S. indica Baker 

312. Scrophularia 
calycina Bth. 

313. S. koelzii Penn. 

314. D. polyantha Royle 
ex Bth. 

315. S. scabiosifolia 
13th. 

316. Sedum adenotrichum 
Wall. ex Edgew. 

3 

May-Jun. 

Jun. -Dec . 

Jul.-Oct. 

Feb.-Mar. 

Feb.-Apr. 

Jun.-Jul. 

Jun. -Jul. 

Jun.-Jul. 

Jun. -Jul. 

Aug. 

4 

N 

N 

N 

N P 

N P 

N 

N 

N 

N 

N 

5 

Minor 

Rare 

-do-

Minor 

-do-

-do-

-do-

-do-

-do-

-do-

6 

Hazara and Baltistan 

Sind 

Quetta and Kalat 

Peshawar, Khyber, Malakand, 
Chitral, Minogra, Saidu
sharif, Hazara, Margballa, 
Hasan Abdal and Azad Kashmir 

Sind 

Swat, Kaghan and Azad 
Kashmir 

NWFP, Chitral, Baltistan , 
Kaghan and Azad Kasp~ir 

Swat, Hazara, Galis, ~urree 
hills and Azad Kashmi~ (600 -
3000 m) 

Baluchistan, Peshawar, Dir, 
Chitral, Swat , Hazara, 
Baltistan , Jhelum and Azad 
Kashmir (700-3000 m) 

Baluchistan, Waziristan, 
Kurram, Dir , Chitral , Swat, 
Abbottabad, Murree and Azad 
Kashmir 

....... 

....... 
o 



1 2 

317. S. ewersii Ledeb. 

318. S . hispanicum L. 

319. Senecio 
chrysan themoides 
DC. 

320. S . desfontanei 
Druce 

3~1. S . nudicaulis 
Ham. ex D. Don 

322. Silene conoidea 
L. 

323. Sisymbrium 
alt issimum L. 
(' Hedge mus tard') 

324. S. brassiciforme 
C.A.Mey . 

325. S. erysimoides Desf . 

326. S. irio L. 

3 4 

Aug. - Sep. N 

Mar. - Apr. N 

Apr. - May N P 

Mar. - Apr. N P 

Mar. - Apr. N P 

Jan. - Mar. P 

Apr. - May N P 

Apr. - May N P 

Mar . - Apr. N P 

Feb. - May N P 

5 

Minor 

- do -

- do -

-do-

- do -

-do -

- do -

-do -

-do-

- do-

6 

Kurram, Dir, Chitral, Swat, 
Gilgit, Baltis tan, Hazara, 
Murree and Azad Kashmir 

Rawalpindi, Hasan Abdal, 
Wah , Peshawar, Abbottabad, 
Swat and Chitral 

Kurram, Chitral, Swat, 
As tor, Gilgit , Hazara, 
Murree and Azad Kashmir 

Baluchis tan, Has an. Abdal, 
Attock, Waziris tan, Kurram, 
Chitral, Swat, Gilg it and 
Astor 

Baluchistan, Kurram, ASTor, 
Kaghan, Abbottabad , Murree, 
Jhelum and Azad Kashmir 

NWFP , Punjab and Baluchi s tan 

Chitral, Astor, Gi lgit, 
Baltistan and Mirpur 

Baluchistan, Kurram , Chitral, 
Swat , Gilgit, Baltistan and 
Azad Kashmir 

Baluchistan, Punjab , 
Waziristan and Swat 

Baluchistan, Punjab, 
Waz iristan, Ch itral, Swat, 
Haz ara, Gilgit and Azad 
Kas hmir 

I-" 
I-" 
I-" 
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321- Sonchus oleraceus Apr. - May P ~! Minor Sind, Baluchistan, Chitral, 
L. Swat, Gilgit, Hazara, Murree 

and Azad Kashmir 

328. Sorbaria tomentosa May-Jul. P N -do- ~urree hills, Chitral, 
(Lindl.) Rehder Swat, Hazara and Azad Kashmir 

329. So.ehora Apr.-Oct. N -do- NWFP and Baluchistan 
alopecuroides 
Linn. 

33Q. S . mollis (Royle) Mar. - May N Uinor NlvFP and Baluchistan 
Baker 

33l. S. secundiflora Jul.-Aug. N Rare Lahore 
(Ortega) DC. 

832. Sorghum bicolor Sind, Punjab and Baluchistan 
~ 

Jul.-Aug. P Minor ~ 

(L.) lloench ~ 

( I Jawar' , 'Chari') 

333. S. halepens e (Linn. ) May-Oct. P -do - Sind, Punjab, :NWFP, 
Per s . ( I Baru f , Baluchistan and Azad Kashmir 
'Baran') 

334. S. nitidum (Vahl) Sep . -Oct . P -do- Baluchistan, NWFP, Punjab 
Pers. ( 'Chhota and Azad Kashmir 
baru' ) 

335. Stachys alpina L. Feb.-Apr. N -do - Chitral, Swat, Hazara, 
Murree hills and Azad 
Kashmir 

336. S. floccosa Bth. Jan.-Apr. N -do- Kurram, Chitral, Swat, 
Hazar a and Sind 

337 . S. 12arviflora Dec.-Apr. N -do- Baluchistan, Punjab, Razmak, 
(' Bui I) Wana, Kurram valley, Peshawar, 

Kohat and Swat 
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338. S. sericea ~a:l . 

ex Bth . 

3a9. Stellaria alsire 
Grimm 

34U. £. monospe~~a ~uch. 
Ham. ex D. Do:: 

341. Tagetes pa~u-a 

342. Tanacetun 
artemis icides 
Sch. Bip. ex ~~. f. 

34~r. T. eriobas~s 
(Rech.f.) RRS 

344. T. fruticu:os~ 
Ledeb.('Burtse ) 

345. T. longifo'i~ 
Wall. e x DC. 

346. Te coma stans \ L~cn.) 
H. B. 3r ~. 

(Yellow alder 

347. Tecomella undu- a Ta 
(Roxb .) Seem. 
( ' Lahura ' ) 

348. Te losma co~data 
(Burm . f. ")Jlerr :'"!. l 

3 

Dec. - Apr. 

Jan . -Feb . 

Jan . - Feb. 

Uar . - Apr. 

Mar. - Apr. 

Mar. - Apr. 

Apr.-May 

Feb.-Apr. 

Almos t 
through
out the 
year 

Apr.-May 
and 

Jan.-Feb. 

Jul.-Aug. 

4 

N 

P 

p 

P 

N 

N 

N 

N 

N 

N 

N P 

5 

Minor 

- do -

- do -

- do 

Rare 

- do-

- do-

Minor 

- do -

- do-

- do -

6 

Dir, Chitral, Swat, Astor, 
Hazara, Murree hills and 
Azad Kashmir 

Chitral, Swat, Astor, Gilgit, 
Hazara and Azad Kas hmir 

Baluchistan, Kurram , Swat, 
Gilgit, Chitral , Dir, 
Baltistan, Dras , Kaghan 
and Azad Kashmir 

Throughout Pakistan 

Astor and Gilgit 

Ziarat and Drosh(1500-2800 m) 

Ziarat 

Swat, Kaghan valley and 
Azad Kas hmir (2800-4000 m) 

Punjab 

Sind, Baluchistan , ~WFP, 

Punjab and Azad Kashmir 

Punjab, Sind, Baluchistan, 
NWFP and Azad Kashmir 

~ 

~ 

w 
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3~9. Teucrium royleanmD 
Wall. ex Bth. 

350. Torilis 
leptophylla (L.) 
Reichb. f. 

351. Trichodesma indicum 
(L.) R. Br. 

352. Trifolium repens 
Linn. 

353.. Tri$onella 
foenumgraecum Linn. 
(Fenugreek, 'Methi') 

354. T." pubescens Edgew. 
ex Baker 

355. Tril lium govanianum 
Wall. ex Royle 

350. Verbena officinal is 
Linn. ('Karenta', 
'Pamukh' ) 

357. Vernonia cinerascens 
Sch.Bip. 

358. V. cinerea (L.) 
Less . 

3 4 

Apr. - :cln. N 

Mar. -~?r. N P 

Jun . -~'.)y • N 

Apr. -:-~l. :r-r P 

Apr. N P 

Apr. -~ug. N P 

Apr. - l{ay N P 

Jun.-:G~c. N 

Jun. -J i~l . N 

May - -: ~l. N 

5 

Minor 

-do-

-do-

-do-

-do-

-do-

-do-

-do-

-do-

- do-

6 

Kurram, Chit ral, Dir, Swat, 
Hazara and Kaghan 

Peshawar , Swat , Hazara, 
Murree hills, Jhelum, 
Rawalpindi and Azad Kashmir 

Jhelum, Rawalpindi, 
Islamabad, Baluchistan, 
Karachi, Chitral, Swat, 
Hazara and Azad Kashmir 

Baluchistan, Chitral, Swat, 
Gilgit, Baltistan, Dras and 
Azad Kashmir 

Sind, Baluchistan and 
Punjab 

Swat, Hazara, Murree hills 
and Azad Kashmir 

Kurram, Chitral, Swat , Hazara, 
Kaghan valley, Nathia Gali, 
Changla Gali, Murree and 
Azad Kashmir (2300-4300 m) 

Baluchistan 

Sind, Baluchistan, Punjab, 
aziristan and NWFP 

Sind, Baluchistan, Punjab, 
Hazara and Azad Kashmir 
(Plains to 2600 m) 

...... 

,:::. 
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3Q9. Veronica anagall~s Apr. - May N Min'or Baluchistan, Kurram, Chit ral, 
aquatic?- L. Swat, Gilgit, Hazara, Murree 

and Azad Kas hmir 

360 • V. arvensis L. Apr.-May N -do- Swat, Hazara and Azad Kashmir 
-

361 • V. biloba L. llan-: . Mar. - May . N -do- Baluchistan, Kurram, Chitral, 
Swat, Gilgit, Hazara, Murree 
and Azad Kas hmir 

362. V. didyma Tenore Feb. - Apr. N - do- Baluchistan, Punjab, Kurram, 
Swat, As tor, Hazara, Chit ral, 
Gilgit and Azad Kashmir 

363: • Viburnum Apr.-Jun. N -do- Baluchistan, Wazirist an, 
cotinifolium Kurram , Chitral, Swat, As tor, 
D. Don Kaghan, Nathia Gali and Azad .... .... 

Kashmir U1 

364. V. foetens Dene. Apr. - May N - do - Chitral, Dir, Swat, Hazara, 
Murree hills and Azad Kas hmir 

365 . • V. mull aha Apr . - Jun. N -do- Chitral, Swat, Kaghan, Nathia 
D. Don Gali, Murree hills and Azad 

Kas hmir 

366 • Vigna radiata ( L. ) Jul. -Sep. N -do- Punjab 
Wilezek ( 'Mung' ) 

36'( • Vincetoxicum Jun.-Sep . N P -do- Murree hills, Sargodha , Swat, 
canescens Chitral, Waziristan and Azad 
(Willd., ) Dcne. Kashmir 

368 . V. h irundinaria May -Jul. N P -do- Kurram valley, Razmak, Hazara, 
Medicus Kaghan valleY,Murree hills, 

Swat and Azad Kashmir 
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369. Vitex negundo 
Linn. ( t Nirgud t , 
Nirgundi t, 
tAs l - e-amirt) 

37Q. V. pseudo-negundo 
llausskn.(tMarwant) 

371. Wa t takaka volubilis 
(Linn. f.) Stapf. 

372. Wi steria sinensis 
(Sims ) DC. 

373. Xanthium strumarium 
L. 

374. Yucca Sp. 

3 

Apr.-Nov. 

May -Jul. 

Mar. -Jun. 

May - Aug. 

Aug. -Sep. 

Jun. - Jul. 

375. Zebrina p endula Almost 
Schniz~ round the 
(Wandering jew) year 

376. Zygophyllum Mar. - May 
eurypterum 
Boiss. & Buhse. 
( t Kich t , 
('Aelung', 'Karagang') 

4 

N P 

N 

N P 

N P 

P 

N 

P 

N 

5 

lrfe.dium* 

Hinor 

- do -

Rare 

Minor 

Rare 

-do-

-do-

6 

Faisalabad, Rawalpindi, 
Peshawar , Haripur, Jolian, 
Murree hills, Abbottabad, 
Nowshera, Kurram, Swat, 
Hyderabad, Karac hi, Mirpur 
and Azad Kashmir 

Jhelum, Loralai, Harnai, 
Fort Sandeman, Panjgur, 
Abbottabad and nOrth 
Waziristan 

Punjab and NWFP 

Abbottabad and Peshawar 

Sind, Baluchistan, Punjab, 
Peshawar, Chitral, Swat , 
Astor , Gilgit, Baltistan, 
Hazara and Azad Kashmir 

Punjab and lower hills 

Common ornamental in shady 
places 

Baluchistan 

t-"' 
t-"' 
O".l 



1 

377. 

378. 

379. 

2 3 4 5 6 

Z. fabago Lim:. May -Sep,. N Medium* Baluchistan 
(Syrian bean-caper, 
'Chashum' 

~. propinquum ~ecne. Sep .-Jun. N Rare Sind and Baluchistan 

~. simp lex Lir.!!. Aug. - May N Minor Sind, Baluchistan, N~~P 
( 'Alethi ' , 'PI.l.: lani ' ) and Punjab 

*Produce large quantity of nectar but found in small areas. 

..... ..... 
-.J 



- 118 -

Among the honeybee flora, Gaillardia pulchella, 

Leonurus c!rdiaca, Lycopus europaeus, Marrubium vulgar~, 

Medica@ polymorpha, Mentha ~icata, MeLLlotus officinalis, 

Perovskia atriplicifolia, Phyla nodiflora, Polygonum 

persicaria, Reseda odorata, Robinia pseudoacacia, Vitex 

negundo and Zygophyllum fabago are important sources of 

nectar, but are found over a small area in different 

beekeeping zones. These s pecies can produce a fairly high 

quantity of honey when grown in large numbers in forest 

plantations, rodable lands, ands ap s, agricultural farms 

and wast lands. 

3. FLORAL CALENDAR OF MARGHALLA AREA 

Honeybee flora available to bees in Margi1alla (Ha,San Abdal

Har ipur) area were noted to ident ify main honey f low per iods 

aJong w .th some minor plants valuable to keep the colonies 

in good condition for the s~rplus flows. Accordin~ly bee 

forage plants yielding nectar and pollen in Marghalla during 
different montLs ar listed in table 1M. 



Month 

Junuary 

February 

March 

April 

- 119 -

Table 18 

Honeybee floral calendar of Mnrghalla 

Nam s of plants 

Adhu.tod Vu.sj eu, Dr Elslcn. _ _ ___ _ 

Dahlia spp., Eriobotrya japonica and Eucalyptus 

spp. 

Adhatoda vasica, Althaea rosea, Brassica 

campestr is, ~. oleracea , Citrus, spp., Dahl ia 

spp., Eruca sativa, Eriobotrya ~2Pnica , Eucaly

ptus spp., Fumaria indica, Malus pumila, Pyrus 

communis, ~. pashi~, Prunus persica, P. 

bokhariensis, ~. armeniaca, Raphanus ~ativus, 

Salvia spp., §~Ji~ spp. and Vicia sativa 

Adhatoda. vas ca, Althaea E9sea, ,!3orago sp., 

p_rasF;j ca spp., ga 11. i.§S_~~~ c j L r JE2:ls, Ci trus 

spp., Dahlia spp., Euea~~ls spp., Foeniculum 

vulgare, Fumaria indica, Prunus armeniaca, ~. 
bokhariensis, P. persica, Pyrus communis, Rosa 

spp., Salix sPP"Salvia spp., Trigonella 

foenum-p;raecum andl 'Vi6ia sativa-

Acacia modesta, Althaea rosea, Borago sp., 

Brassica oleracea, ~. rapa, Callistemon 

citrinus, Carthamus oxyacantha, Centaurea 

cyanus, Citrus spp., Clarkia spp., Cosmos 

spp., Carissa opaca, Coriandrum sativum, Daucus 

carota, Dahlia spp., Dalbergia sissoo , Erythrina 

suberosa,Eucalyptus spp., Foeniculum vulgare, 

Jacaranda mimosifolia, Lonicera japonica, Malus 

pumila, Musa sapientum, Prunus persica, Raphanus 

sativus, nosa spp., ~eium cumini,Salvia spp., 

Sapindus mukorossi , Terminalia arjuna, Trifolium 

resupinatum ~nd Verbena spp. 
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-----------------~------------------------------------------------
---------------~~------------------------------------------------
May ~l~aea rosea, Acacia modesta, Brassica 

910rac ,13. ,E.!lp~, Cf\.rj.8s~ 9pa.9a , Carthu.m~~ 
!JKJlt:( nt.hu., ContI ,\Ir~ C'1'1 I\\1 R, S~() h'o 1 n, J;oonn., 
~ln.rki.a RpP., Coriandrum !'lu Livum., CucurbiLu spp., 

Da~ carota, Erythrina suberosa, 

~stroernia indica, Musa sapientum, Portulaca 

sPP., Psidiurn guajava, Raphanus sativus, Rosa 

sPP" Salvia spp., Sapindus mukorossi, Syzygiurn 

CU~i, Stenolobium stans, Trifolium spp., 

Ver~na spp. and Vitex negundo 

Jun<..' A1Lhnoa ros a, Ccnta~'£y'a.!:!Es, CJa,rkiu. opp., 

CUC.urbiLa Rpp., Codrelf1 Loonn., n01111nLhuR annuuS, --- - - - ----
~rstroemla indica, Mus~ oapientum, Portulac~ 

sPp., ~ spp., Saliva spp., Carnpsis grandiflora, 

~nolobium stan~, Trifolium spp., Vitex· negundo 

and Zea mays 

July Acacia modesta, Cassia fistula, Cucurbita spp., 

~uffa spp., Musa sapientum, Portulaca spp., 

~lvia spp., Sorghum halepense, Campsis 

~andiflora, Vitex negundo and Zea mays 

August -do -

September ~ spp., Antigonon leptopus, Cosmos spp., 

~iobotrya japonica, Helianthus annuus, Musa 

~pientum, Penniseturn spp., Trifolium spp., 

~lvia spp., Campsis grandiflora, yi~~~ negundo 

and Zea mays 



October 

November 

December 
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Antigonon ],-eptopus, Aster spp., Cosmos 

spp., Eriobotrya japonica, Eucalyptu2 

H Jl p ., r r (' I 1 n 1\ I III Hi nil n 1111 f:, M 111 : /I I'll I P I () 11 I tlrll I 

PI;J.dl lllll l':1I1l ,I II.VIl , ;-';p I v (II liP!)" HnJ IEl lle:(! 

Hpp. and Y i Lox.. nO~lInd() 

Antigonon }~ptOPUR, DahJ ia spp., Eriobot rya 

:japonjc~, Eucalyptus spp., gelianthus annuus, 

Salvia spp., Solidago spp. and Vitex negundo 

Adhatoda vasica, Antigonon leptopus, Brassica 

campestrj s, ~. 0] erac a, Dah1 j a s pp ., Eucalyptus spp., 

Eriobotrya japonica and Pojnsettia spp. 

'1'IJ(' 1'(' til'!' IIHuully rO lli ' 11()11('Y [' low P('I'jOU H. 'l'I1('Ho are: 

(1) J\pril on A. rnodcHLa, (2) May-June on 'l'riJ'olium spp., (3) 

Sept mber-December on E. japonica and (4) December-March on 
~. ~mpestcis. Moreover , there appears Lo be a contjnuous 

supply of nectar and pollen in this area aL times when there 

is serious dearth of flora in other beekeeping locations. 

There is scarcity of honeybee flora in the foot

hill areas (Haripur, Rawalpindi, Islamabad) in late summer 

(July-August) . The increased activity of natural enemies 

particularly the hornets (Vespa spp.) coupled with hi~h 

temperature and humidity caused unfavourable environment 

for bees and resulted in collapse of some colonies during this 

period. In June-August, the bees were very active in the rrorning,. 

when they were attracted mainly to Lagerstroemia indica as a pollen 

source and to Ligustrum lucidum for nectar. In the afternoon they 

collected some pollen and a small amount of nectar :from some late 

flowering Acacia spp. (A. catechu, A. decurrens and~. gagoans). 

Scrl:J2 late flowering plants of Sapium se.biferum proved to be 

valuable for nectar throughout the day because the quantity of 

nectar available was higher than irom any other plant at that 
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i mc'. 

In August Zea mays became the main source of pollen 

and Helianthus annuus of both nectar and pollen. Phyla 

nodiflora, Jacaranda mimosifolia and Lannea coromandelica 

were present in small numbers and were occasionally visited 

by bees. The bees were attracted to species of honey 

Eucalyptus as a second choice which provided both nectar and 

pollen. ~. indica which was still in flowering stage was 

relegated to third choice. This indicates that preferences 

of hnnuybeos for lU1'ere nl. necLar and pollon yi.clcling plants 

chllng<.Jd J'l' om monLh Lo monLh. '1'lle relaLivo import.ance oJ' 

different plants for the bees throughout the day during July

.August is given in Figs. 10 apc:lll (also seE.' 'rlaterialaJ'd.Method6'). The 

;results presented here show th:1-t drying of Dect-ar due to hip:h temperature 

in the afternoon inhibits -the_ bee foragin~ ~tivity to a consideraQle extent. 

4. TOXIC FLORA 

'Shain' (~ . rugosus) is an excellent honey plant for 

A. cerana. Some mixed plantations of P. rugosus and Rumex 

hastatus occurred in some areas in Swat. Both plant species 

produced flowers during September-October. The local bee

kc'epc--rs reported that B .• hR Rtatus is less favourabJe for 

bl'('S. To Los L L he suit abi li Ly oJ Lh is p] an L, Lhroo colordes 

( each with five frame bees) were placed at two locations -

one having dominance of ~. rugosus and the other of R.hastatus 

by the end of August, 1985 . It was observed that the colony 

strength either remained the same or slightly increased 

(up to ~ frame bees) at the location dominated by R. hastatus 

"mere as the colony strength increased by 3-5 frame bees at 

the location dominated by P. rugosus. No surplus honey was 
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10 x X Ligustrum lucidum 
• • Lagerstroemia indica 

9 • • Acacia spp. 
o 0 Sapium sabiferum 
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Fig. 10, Number of bees visiting different plants 
throughout the day in July 
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• • Lagerstroemia indica 
1J) 8 (j) 
(j) 

..0 

H 7 
(j) 

~ 
H 
0 
~ 

'H 
0 August 
H 
(j) 

..0 
6 
;:j 
z 3 

2 

1 

06 07 08 09 10 11 12 1 3 14 1 5 16 17 18 

Day time 

Fig. II. Number of b ees visiting differe n t plants 
thro u g hout the day in August 

" 
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produced at the former location whereas 4.1 - 5.3 kg honey 

per colony was obtained at the latter. Mortality of bees 

per colony was also slightly higher at the former location 

(5-21 workers daily) than at the latter locat ion (3 -12 

wo lwrR dn.ily). Th A LndlcatoA Chat. n.. 11JtHLCtLUd doo.· noL 

produGc' su Lnbl -' n 'cLu.r, poll n or bnLhl'or honey l)'l'oducLlon 

and development of beos. 

Ranunculus muricatus occurs in wheat and sarson 

crops in the plains (Jhang, Faisalabad, Sargodha, Gujranwala, 

Bannu and Kohat), foot-hills (Rawalpindi, Texila and 

Haripur) and hills (Swat, Kashmir and Hazara). It sLarts 

blooming in the middle or end of flowering period of 

Drassica campesLris, which provides excellent pollen and 

nectar for dev lopm nt of bees and honey production. The 

flowers of ~. muricatus and ~. campestris are yeJlow. At the 

end of flower-ing period oj' sarson, Lhc-) beeR RLnrtc>d 

col.Leetlng pollen unci lloeLar from !i . .!!!uricaLus and ;\sph0.E' I~1::i 

tenuifolius. Of these, A. tenuiiolius is a useful honey 

plant. Two colonies placed in a field having a fairly good 

number of plants of ~. muricatus reduced to about half of 

their strength within 22 days after flowering period of 

B. campestris. It appeared that mortality of the bees was 

probably due to some poisonous; constituents of ,g. muricatus . 

5. EFFECT OF WEATHER ON NECTAR PRODUCTION 

Observations were made to determine the effect of 

weather on nectar production ef some bee plants. It was found 

that persistent rains (616 mm) at Simli Dam during monsoon 

season (July -August) increased the vegetative growth of 

Plectranthus rugosus and Antigonon leptopu~ resulting in 

delay in their blooming period and decreasing nectar production 
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from the respective plants to 0 . 005 ml and 0.01 
ml/50 flowers while mild rains (311 mm) and bright sunny 

~ays favoured the normal growth of these plants and 

increased their nectar secretion to 0.01 ml and 0.03 

ml/50 flowers,respectively,at Khanpur. 

At Rawalp'ndi, rains at frequent intervals favoured 

th neolar p duclion .from Er boiryt.!:. japonicf (0.03 ml/50 

flowers) during .Tanuary- February (rain 207 mm) but reduced 

the nectar secretion (0.001 ml/50 flowers) in October

~cember when there was very low rainfall (97 rrrn). 

Bright sunsh'ne and occasional rains (146 mm) 

increased the nectar (0.03 ml/50 flowers) production from 

Brassica campestri~ in Swat as compared with the nectar 

(0.01 ml/50 flowers ) production from this crop at Peshawar 

(rain 58 mm) in March. 

Sudden rise in temperature by the end of April reduced 

the prospects of good honey crop by evaporating the nect~r 

from Acacia modesta, Trifolium alexandrianum and other 

plants (honey 4.5 k~/colony at Sargodha, n=3) in the plains 

of 'Pun.iab (mean monthly temperature 22°C min. and 39°C max.) 

as compared with that in the foot-hills (honey 6.7' kg/colony 

at Islamab~d, n=3) in the same month (mean monthly temperature 

15°C min . and 32°C max.). 

The afore-mentioned data indicate that nectar proQuction 

varies on plant species under different ecological conditions 

and that rainfall and temperature considerably influence 

nectar secretion. 



CHAPTER V 

INSECT AND PLANT SOURCES OF HONEYDEW HONEY~ 

The honeyh OR (Api~ RPP .) are known to co l lect 

llotlt'yduw- ttl1 t 'XWt'(' L Ion oj' 111~j(J(', L~-i - ttt)cl H 1,0 , '(I I L ltH Il o ll oy 

(Eckert a nd Shaw, 19GO; Crane, 1975; Anon.,1978,lU80;Poll L, 

1978). Hon eydew honey crops have been obtained in CaliIorrtia 

and s ome other region s (Mussen at al ., 1987) . Accord'ng to 

Anon . (loc.cit.) honeydew has been often collected by bees from 

insects attacking leaves of oak (Quercus spp.), beech 

(Fagus spp.),poplar (Populus spp.),ash (Fraxinus spp.), elm 

(Ulmus wallichiana) , hi ckory (II'coria spp. ),mapl e (Acer spp.), 

t'ulip (Liriodendron tulipifer~), willow (Salix spp.), linden 

(Tilia spp .), fir (Abies spp.), cedar (Juniperus virginiana) 

and spruce (Picea spp.). Honeydew honey is renerally consid

ered inferior to normal honey in Anglo-saxon countries and 

s uperior to normal hon ey in t he central and eas t ern European 

rc'r:i.ol1r-; • 

A little was known abouL the insect and plant sources 

of honeydew honey of A. cerana in Pakistan. A survey was made 

to find out honeydew producing insects visited by A. cerana 

f or collection o f honeydew on various host ·plants in different 

ecological areas in the country . The details are pFesented 

in Table 19 . 

Table 19 

Honeydew .producing insects 

Name of insect 

ADELGIDAE 

Adelges joshii S . O. & S . 

A. knucheli S.O. & S . 

Pineus spp. 

Host plants 

Abies pindrow 

Abies pindrow and 
Picea smithiana 

Pinus roxburghii 

_ P. griffi thii 

*Paper accepted, let.ter attached, appendjx T . 

Locality 

I ~.!urree II' lIs 

Murree Hills , 
Kaghan,Swat 
and D 'r 

Chikar,Dhirkot 
and Murree Hills 

Mukshpuri 
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1 

ALlwnODIDAE 

l\en nda! {!il..5 )c).!JS tt llllW i _i. 
P. & n. 
f\.!C'1II'o !oIH1 S ('I t.I'll'oll i 
C()l'b~-·--

A. nlL uLle u8 V. & n. 

Aleurolobus sp.? 
niloticus P. & H. 

Aleuroplatu~ ~P . (nr. 
ficus-gibbosae Corbett) 

Aleurotuberculatus sp. 

A. murrayae Si ngh 

Aleyrodes .sp .? Q.Y.perici 
Corbett 

Dialeurodes citri (Ashm . ) 

Q. kirkaldyi 
Kot. 

D . sp. nr . citri 
(Ashmed) ---

APHIDIDAE 

A. pisum (Haris) 

2 

Hhr ul ln f::lu l'I'ala, 
Salmalia malabarica, 
Zi ~tphus ~auritiana, 
Murraya paniculat~, 
Citrus acida, Olea 
c us pi da ta,- Hedera
n epale ns~s and 
Dodonaea viscosa 

Murraya paniculata, 
Bauhinia variegata, 
Nerium indicum and 
Salmalia 
malabarica 

Smilax spp . 

Ficus sp. 

Mur r aya paniculata 

Murraya paniculata 

Erianthus sp. 

Jasminum bifarium 

Hedera nepalensis 

Son ' hu l:-l () 1( ~ r'lwuus 

w id .!.~ It () I'h In -
be lj o s cop...:i. a 

Pisum sativum, 
Lathyrus sp . and 
L. odoratus 

3 

Hawnlpindl and 
l s lamabad 

PI'HIl: WI\.t' llll(l 

M n.rc1n.n 

RawaJplndj, 
Kohat and 
Swat 

Peshawar and 
Swat 

Paras 

Batrasi and 
Mingora 

Peshawar and 
Mardan 

Tha.ll and 
Parachinar 

Saidu Sharif 

Peshawar and 
Mardan 

Swat 

Swal 

Rawalpindi, 
Balakot and 
Mingora 



1 

Anuraphis helichrysi 
Kattenbach 

Aphidura sp. 

Aphis (Brachyunguis) sp. 

Aphis (~buddleiae) sp. 

Aphis, _(Medoralis) sp. 

~h :i R :::ip. (na:::;Lurt i i 
KalLenbach group) 

Aphis craccivora 
Koch. 

A. fabae Scop . 
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2 

Prunus persica 

Hordeum vulgare 

Tamarix articulata 

Buddleia neemda 

Rubus fruticosus 

Wilhnnia somnife ra , 
.Euphorbia. sp. , 
Malvaviscus sp . 
and Jacaranda 
ovalifolia 

Tribulus terrestris, 
Asparagus sp., 
Medicago hispid~, 
Lens esculenta , 
Phaeseolus radiatus 
and Cestrum 
nocturnum 

Cestrum noctur num, 
Solanum nigrum, 
Malva sylvestris, 
Cucurbita sp., 
Peganum harmal~, 
Euphorbia sp . , 
Chenopodiull! sp . , 
Calendula 
oJficjnal is, Z a 
mays, CapocJlU-
bursapastoria, Rumex 
dentatus, Eriobotrya 
japonic~, Tagetes 
africana, Stellaria 
media, Salix 
acmophy ll a and 
Cas H i a [I s L u 1 ft 

3 

.Peshawar and 
Murree Hills 

Bannu and 
Kohat 

Peshawar 

Islamabad 

Swat 

Ko ll a'L, 
Pl'shnWlll' a nd 
Rawalpindi 

Rawalpindi, 
Swat, Dir , 
Abbottabad 
and Peshawar 

I slama bad , 
Rawalp indi, 
Wah , Peshawar, 
Kohat , Dir 
and Swat 



1 

A. gossypii Glover 

fl. . punleu(' PiI.:,.i8. 

A. ruborum Borner 

A. solanella Theobald 

~. (Brachyunguis) sp. 
tamaricis (Licht.) 

Brachycaudus sp . nr. 
helichrysi Kalt. 
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2 

Althaea r osea, 
Raphanus sativus, 
Brassica oleracE!a; . 
Gossypium herbaceum, 
C f3tr llm nocturnnm, 
Rosa sp. -, Tecoma 
cep ,nsis, 
C nv Ivulus 
arvensis, Rumex 
dentatus, Albizia 
lebbek, Woodfordla 
fruticosa, 
Eriobotrya 
japonica,Mentha 
longifolia, 
Astragalus 
punjabieus., 
Hibiscus syriacu~, 
Cucurbita ~ and 
Salvia plebeia 

?unica. granatum and 
Durantr~ Q] umio~i_ 

Rubus sp. and R. 
fruticosus 

Hibiscus rosa-
'sinensis, 
Calendula 
officinalis, 
Mal vaviscus sp .. , 
Rumex dentatus and 
Solanum nigrum 

Achyranthes aspera 
and Tamarix 
articulata 

Stachys sp., Prunus 
pers ica and Pyrus 
sinensis 

3 

Rawalpindi, 
Murree, 
Peshawar, 
Lahore, Kohat, 
AlhotLul ud, 
Rabat, Swat.; 
a.nd Chitra] 

AlJboLLabad, 
Swat and 
Parachinar 

Dir, Swat and 
Malakand 

Bannu, Kohat 
and Peshawar 

Swat 

Abbottabad, 
Islamabad and 
Peshawar 
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1 2 

13rachyunguis carthami Das Car thamus 
oxyn,enn til t~ 

Cavariella sp. 

Ccruraphj s sp. 

Chaitophorus sp. 

C . albus Mordwilko . 

Chaitophorus sp.? 
hima 1 ayensj R Da ' 

Cinar a abiet'colus Chol. 

Coloradoa r u foma culata 
(Wilson) 

Salix acmophylla 

Viburnum nervo urn 

Salix acmophylla 

Populus. alba 

Salix acmophylla 

Abies pin.sirow 

Chrysanthemum 
leucanthemum 

3 

Islamabad 

Di r and Swat 

Swat 

Islamabad, 
Murree, 
Peshawar, 
Haripur and 
Mardan 

Murree Hills 

Djr, Swat 
a nd Mardan 

Murr e Hills 

Dir and Kohat 

Dactynotus sonchi L. Ageratum ~ony~oides Bannu and 

Dactynotus (Uromelan) sp. 
(jaceae group) 

Diuraphis sp. (near 
D. noxiUR (Mdw.) of Len 
en l lcd, (Br ach yco ]U H 
noxit1 s V.F. EUH Lop) 

Eriosoma lanigerum Haus. 

Hyadaphi~ sp. foeniculus 
(Pass.) 

Hyalopterus pruni 
(Geoffroy) 

Hyalopterus sp.? 
amygdalis (Blanch . ) 

Lachnus sp. 

Lachnus sp.? oyri Buckt on 

and §onchu_~ sp . Kohat 

Ageratum sp. Swat 

Malus pumil~ and 
Andrachne 
cordifolia 

Unidentified plant 

Prunus persica 

Prunus 
bokhariensis 

Pyrus pashia 

Pyrus pashia 

Parachjnar 

Mur.ree Hills 

Abbottabad and 
Mansehra 

Kohat and 
Peshawar 

Kohat and 
Peshawar 

Mansehra 

Dir and Swat 
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__________ J ______ _ 

Lipaphis erysimi(Kltb.) 

~. (Lipahi.dieJ.lla) 
lepidii (Nevsky) 

~. pseudobrassica~ 
(Davis) 

Longuinguis donacis 
(Pass . ) 

Macrosiphoniella sanborni 
(Gillette) 

Macrosiphum sp. 

Macrosiphum 
(Eomacrosiphum group) 

Macrosiphum (Sitobion) 
sp. 

M. (Sitobion) avenae 
-(F. ) 

M. rosae (L.) 

M. (Sitobion) 
rosaeformis Das 

Mindarus sp.? abietinus 

Koch. 

- ··----2---------.--- --;r------

~rtemisi~ scoparia, 
Brassica oleracea, 
Q. 2ampestri~ Rnd 
RaJhanU8 RnLivul-l 

Islamabad, 
Peshawar and 
Ma 1 aJ< anel 

Cardnria praba 
Chrysanthemurr.! 
leucanthemum 

and Dannu and 
Kohat 

Brassicu campesLris, 
~. oleracea, !?. 
napus and Raphanus 
sativus 

Arundo donax and 
Nerium lndicum 

Chrysanthemum 
leucanthemum 

Malvaviscus sp. 

Rosa sp. 

Rosa sp. and R . 
indica 

Hordeum vulgare 
and Triticum 
aestivum 

Rosa sp. and 
DIPSacus inermis 

Rosa sp. 

Abies pindrow 

Islamabad 

Har ipnI', 
Abbottabad, 
Balakot and 
Kohat 

Kohat , 
Timurgaraha, 
Likora and 
Peshawar 

Bannu and 
Kohat 

Dir and 
Swat 

Peshawar, 
Dir, Swat 
and Abbotta
l>n.d 

Parachinar 

Murree and 
Swat 

Is]amabad, 
Dir, Swat 
and Kohat 

Murree 
Hills 
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1 

Myzaphis rosarum (Kltb.) 

Myzus sp. 

~. (Nectarosiphon) 
persicae (Sulzer) 

P >mp111gus Ll '11 Lens Lulni 
Tullgran 

Pemphigus (Pemphiginus) 
sp. 

Prosiphilus sp. 

2 

Rosa sp. 

Hibiscus rosa
S] nen " i.8 ,110HIl 

sp. andSi)"Iraea 
vestita 

Raphanus sativus, 
Brassica napus, 
Coriandrum sativum, 
Ipomoea palmata, 
Convolvulus 
arvensis, Malva 
parvifl0r.- a , Q. 
campestris, 
Chrysanthemum 
leucanthemum, 
Nicotiana tabacum, 
Hedera ne"palensis, 
Euphorbia 
helioscopia,Althaea 
rosea, Salix 
acmophylla, Lactuca 
sativa and Cassia 
i'isLula ---

Populus nigra 

Ponulus ciliata and 
P-:-nrgra 

Pinus griffithii 

Prosiphilus nr. micheliae Unidentified plant 
H. R. L. 

Pterochloroides persicae 
(Cholodkovsly) 

Pterocomma sp. 

Rhopalosiphum maidis 
(Fitch) 

Prunus bokhariensis, 
E.. persica, E.. 
armeniaca, 
Pyrus communis and 
E.. pashia 

Salix acmophylla 

Hordeum vulgare, 
Peganum harmala, 
Zea mays, Rosa sp. 
and Sorghum sp. 

3 

Swat 

Bannu, KohaL, 
MUl'rcII111s 
and Swat 

Peshawar, Dir, 
Swat, Mardan, 
Nowshera, Kohat, 
Abbottabad and 
Parachinar 

8 1amabad 

Murree, 
Peshawar, 
Swa,t, Dir 
and Chitral 

Murree 

Murree 

Islamabad, 
Kohat, 
Mansehra, 
Abbottabad 
and Swat 

Swat 

Murree, 
Peshawar and 
Swat 
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------1---------- --- - - - ---------

Rhopa1osiphum .!:.Jmphaca(' 
(L. ) 

!lu_mcx ;"'j". 1 ,gyper~ 
sp. and ,golocasia 
cscu l c nL a 

Sc L11 :!',npI1J R g'l'nm inutll Hond. llunkulTl yulgn l'u 

S~hizaphis sp. ? Pyrus sp. 
cyperi V. d. G. 

Schizaphis s p . ? colLi Das CoJti, r:i ocarpa 

Therioaphis 
(Pterocollaidium) 
maculatum Buckt6n 

Tuberolachnus sp. 

Xanothoracaphis sp. 

CICADELLIDAE 

Empoasca sp . 

E . formosana Paoli. 

Erythroneura s p. 

EvacanLhuR rvpax us Di sL. 

Medicago sativa 

Salix acmophylla 

Quercus incana 

Albizzia lebbek, 
Hibiscus esculentus, 
Spinacia oleracea, -
Trifolium 
resup i nat um and 
Allium ~ 

Ricinus communis 

Acacia modesta and 
Cnicus arvensis 

Rumex d nLatus, 
Pinus roib~ihii, 
Brassica napus, 
Hibiscus sculentus , 
Foeniculum vulgare, 
Amaranthus viridis, 
Conyza cr ispus_, 
Sorghum halepense 
and Cynoglossum 
lanceolatum 

:1 

Peshawar and 
Wah 

Kaghan 

Islamabad 

Islamabad 

Haripur and 
Tax ila 

Djr a nd Swat 

Dj r, Swat, 
Malakand and 
Mardan 

Mardan and 
Peshawar 

Swat 

DiT', DalukoL, 
Swat and 
Garhj Habib
ullah 



1 

FULGORIDAE 

Pyrilla p e rpusil la Wlk . 

PSYLLJDAE 

Di a pllOl' ln a sp . 

D. ciLri Kuw . 

Euphyllura sp. nr. 
olivina Costa 

Idioscopu s clypeali s 
Leth . (Idiocerus 
clypealis Leth . ) 

PSEUDOCOCCIDAE 

Adelosoma phragmitidis 
Borch. 

Centrococcus insolitus 
(Green) 

Chaetococcus sp. 

Dysmicoccus carens 
Williams 

Ferrisia virgata (Ckll . ) 

Maconellicoccus 
hil ' , ' lIlll H \'1'1 '1 '11 

Nipa occus s p . 
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2 

Saccharum 
of[icinarum 

Citrus s ine nsis 
and C. acida 

Ol e a sp. and 
o.cuspidata 

Mangifera indica 

Sacch arum 
bengalense and 
Arundo donax 

Abutilon indicum 
and Adhatoda 
vasica 

Erianthus munja 

Sorghwn sudanense 

Mangifera indica, 
Ci t rus spp ., 
Iresine spp. and 
Morus alba 

Ziziphu~ maurit iana 
11 11 rI r;!:.1..r.£1 i~ o~1 t q I~J~ 

Unide nLiIi c d plant 

3 

Peshawar and 
Fajsa1abad 

Ts illmn.bacl , 
I l lll'l lJlIl ' lUlU 
Mardan 

Faisalabad 
and Islama
bad 

Islamabad, 
Murree, 
Swat and 
Peshawar 

L · i;;.h and 
Multan 

Rawalpindi, 
Lahore and 
Sahiwal 

Rawalpindi 
and Muzaffa
rabad 

Quetta 

Rawalpindi 

Hyderabad, 
Karachi 
and Sahiwal 

PeshRwn.r and 
Ilal ' !pur 

Mu rrec 



1 

N. vastator (Mask.) 

Phenacoccus sp. 

Planococcoides robustus 
Ezz. and McC. 
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2 

Citrus acida, C. 
sincnsis~rJOrus· 
alba, Ziz1'phus 
mauritiana, Acacia 
modesta and Althaea 
rosea 

Olea cuspidata and 
Ficus infectoria 

Acacia nilotica, 
Albizzia lebbeck, 
Fi.cUB lJcngh a 1 -
nsis and F. 
reugiosa-

Planococcus ci tri (Rissoo) Vi t is v lnifera 

J1iJ('rRin: ~p. 

n. Fiu('cilUl'i Gl'('('11 

Saccharicoccus sacchari 
(Ckll. ) 

Spilococcus sp. 

DACTYLOPIIDAE 

Dactylopius Fip. 

COCCIDAE 

Ceroplastes sp. 

I\rtlnrlo donax 

Sne :harum 
o£ficinal:um and 
§orghum nitidum 

Saccharum 
officinarum 

Citrus sp. and C. 
sinensis 

Opuntia sp. 

ELcus sp., K. carica, 
F . . infectoria, 
Cordia obliqua 
and Mangi:Eera 
indica 

3 

Faisalabad, 
Peshawar, 
Lahore and 
Islamabad 

Dir, Swat 
and Peshawar 

Rawalpindi, 
Jolian, 
Taxila, 
IIaripur and 
Peshawar 

Quetta 

Bannu 

I"n. i Fia 1 abad , 
Leiah and 
Peshawar 

Peshawar, 
Faisalabad 
and Lahore 

Faisalabad 
and Mardan 

Islamabad and 
Abbottabad 

Peshawar, 
Kohat and 
Karachi 
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1 ____ ____ .;L 

Ceroplastes acLiniformis 
Green 

c. flul'jl!t'll::::;l:::; (;ol11sL. 

lCeroplastodes chiton 
Green 

Coccus pp. 

C . hesperidum L. 

C . viridis (Green) 

Eriochi ton amygdalae. Rao 

Eulecanium sp. 

Ficus sp., F. carica, 
]:. ~lmata, 
Mangifera indica, 
Psidium guajava, 
Acacia sp. and 
Carissa ~pinarum 

Syl!:yg LLtIr! e urnJ nj , 

Carissa; 5?J2acu., 
J~ l' j 0 lJo L r y It 
japonica, ~Terium 
indicum, Mangifera 
indica, Psidium 
guajava and Schinus 
moll e 

Mangifera indica, 
Ficus sp., F. ,carica, F. 
pulmata.:, Moru s alba 
and ZiZiphus 
mauritiana 

Cedrela :tooqa,_ Prunus 
bokhariensi~ , 
Mallotus, 
philippInensis, 
Mangifera indica, 
Citrus sinensis, 
Syzygium cumin~ and 
Psidium guajava 

Diospyros lotus and 
Dalbergia sisson 

Carissa opaca 

Prunus amygdalus 

Pyrus sp., Prunus 
sp ., P . armeniaca, 
Ficus-sp-., F. 
earl 'lot and 
Pi s tacia 
Tiitegerrima 

3 

Burree, 
Peshawar, 
Swat and 
Islamabad 

{ ::::; I LWlI:IlJad, 
Pp.shawar 
and 
KarachI 

Islamabad, 
Haripur, 
Peshawar 
and Swat 

Parachinar 
and Swat 

Swat and 
Peshawar 

Abbottabad 
and Swat 

Quetta 

Abbottabad, 
Azad Kashmir, 
Mansehra 
and Murree 
IIilIs 



Eulecanicum sp. 

~. sp. nr. til i ae (L.) 

Lecanium SD. 

Pulvinaria loralaiensis 
Rao 

ASTEROLECANTTDAE 

AsLerolecanium sp. nr. 
quercicola (Bouche) 
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Quercus incauu 
Prunus armeniaca, 
R. persica and 
Cedrela toona 

Juglans regia, 
Prunus amlgdalus, 
P. persica, 
P. cerasifera, 
P. bokhariensis, 
p .. "armeni:aca and 
pyrus 9_0ulIuun j s 

Pistacia vera 

Mu ree 

Azad Kashmir, 
Abbottabad, 
Murree Hills, 
Haripur and 
Wah 

Abbottabad, 
Azad Kashmir, 
Murree, 
Parachinar, 
Peshawar and 
Swat 

Quetta 

Que~cus incana and Murree Ilills 
Q. duatata 

A. cerana was found to collect honeydew produced by 

117 species of Hemipterous insects on 165 species of plants 

in different areas in the country but no complete/full 

honeydew honey crop was harvested in any area. 



CHAPTER VI 

PE, '1'8 ANO n r Al~ASli:S 

Among the natural enemies, two species of wax moths, 

five of hornets, three of mites, twenty one of birds, two of 

black ants, one of pseudoscorpiOn, two of fungi and two 

viruses have been found to attack honeybees. Of Lhese, t he 

wax moths, hornets, mites a nd birds are important a nd bring 

about fairly heavy losses to honeybee colonies. During the 

course of present studies some biological observations were 

made on these pests and diseases and some new techniques 

were developed for their effective control. 

1 . WAX MOTUS 

i. Incidence 

a. Wax moths 

The impact of wax moths was studied in ! . cer.ana 

colonies in earthen pitchers at Bahrain, Chamtalai and 

Madyan (Swat) . The lesser wax moth attacked up to 9 . 3% 

colonies and the greater wax moth up to 14.8% colonies in 

1986 as against 19.5 and 29.3%,respectively, mentioned by 

Ahmad and Muzaffar (1983) in the same areas in 1979-8 0 . 

Some colonies had combined infestation of both species,but 

the greater wax moth was more abundant . The numbers of 

infested and expired colonies were counted in June, August, 

October 1986 and March 1987 (Table 20). 



Locality 

Ma dy an 

- do -

Bahrain 
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I2:ble 20 

Losses caused by both species of the 
wax moths to A. cerana colonies 

'1'0 L [I,] 
colo
nies 

8 

5 

13 

No.of coloni0R in tORS 
I nfested Expirea-

Jun. Aug . Oct. Aug. Oct . 

1 1 2 

1 2 3 

2 2 2 1 

Chamtalai 6 2 2 2 1 1 

- do - 7 1 1 

- do - G 1 1 1 

'l'oLal 15 7 D 11 1 2 
Infested and 15.5 20.0 24.4 2.2 4J4 
expired % 

No . o f co 1 on j m3 

in Mar c h 1987 
Infes- Expi -
ted red 

2 

2 1 

2 2 

1 1 

1 

1 1 

9 ::; 

20.0 11. 1 

The data (Table 20) indicate that the wax moths 

destroyed 17.7% (1 colony in August, 2 in October and 5 in 

March) and damaged an additional 2 0% colonies reared in 
earthen p i tchers in the SWat are~ ffuri nr, JUne,. 19~6 -

March,198V as ag~inst 39% and 19.5%, respect i vely, 

reported by Ahmad and Muzaffar (loc . ci t.) in the same area 

in 1979-80. Reduction in the incidence of wax moths was 

p r obably due to better management of the colonies and 

rearing and -release.s of the parasite !,p'ant-eles gall-eriae 

Wilk . in those a~eas b~ the local beekeepers. 

b. Parn.siLe 

The wax moth larvae (both species) were sampled 

from different areas in Punjab and NWFP during 1987 and 

were reared for A. galleriae (Table 21). 
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To.l1 21 

Incjdence of A. galleriae on ~. grisella and 
G. mellonella- in A. cerana in colonjes 

No . of wax Parasitism 
Locality Month moth larvae ( % ) 

Sampled Parasitised 

Rawalpindi June 120 13 10 . 9 

- do - September 78 7 8.9 

Hasanabdal July 4 9 6 12. 2 

Swat - do- 20 2 10.0 

Haripur June 100 5 5.0 

- do- i\ugusi 100 J 3 13 .0 

P('siw wn j' - do - 50 8 16.0 - --
Total 517 54 10.4 

It is clear from the data (Table 21) that the 

incidence of A. galleriae was fa ir ly high (5 -1 6%, average 

10.4%) in 1987 as against up to 1.5% reported by Arumad and 

Muzaffar (loc . cit. ) in the same areas in 1979 - 80 . Higher 

incidence of the parasite appears due to mass - releases of 

the parasite in !. mellifera apiaries by the beekeepers. 

ii. Rearing technique 

The technique developed by Ahmad and Muzaffar 

(loc . cit.) was modified and used for rearing the wax moths 

and the parasite larvae for releases in the apiaries. 
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Langstroth hive containing 6 frames of bees in the 

lower super were used for rearing the host and the parasite. 

In the hive the temperature was illower in the empty 

spaces (27° ± 3°C) Lhan in the middle of the frames (31° -

34°C) when the ambient temperatures were 0°-29°C . The 

rearing temperature, i.e. 27° ± 3°C, was maintained in the 

hives by using thermopore or other packing material 

depending u pon the ambient temperature. The parasite was 

also reared well at colony temperatures ranging from 31° -

36°C. Sometimes when the ambient temperatures were higher , 

the bees lowered the colony temperature by fanning. Thus 

the hive with little alteration or addition of bees 

was used as a thermostat or a'r conditioner for rearing th 

parasite without hibernating in the winter and aestivating 

in summpr. Tho honeybeo is known to reduce Lhe temperature 

0[' LIlt' hjve in summer if LllP ambjcnt Lempern1.tU'() js hJghcr 

than 34°C. Thus hive temperature in hot summer weather was 

reduced by proper management of the colony. 

The wax moth larvae !. grisella and . G. mellonella 

were mass-produced in ground beeswax instead of a diet 

developed by Haydak (1936) containing maize flour, wheat 

flour, bran, dry yeast, dried milk, honey and glycerine 

(4:2:2:1 :1:4:4 by weight) used ~y 'Ahmad : and Muzaffar -

(loc. · cit.) . Ort~ gram each of -terramyc±n CTm-2 S) and 

multivitamins (Pf:fze!t') were : .. dded ·to one ~g 'g;l1outld 'wax t'o 

produce di sease ·free and vlgorous host ;Lal!vaE! fQr -na.~3si te 

product ion. This - diet was placed in giasS jars lin \ th~ <:\.o~ony 

for mass~prodtlction of the host larvae and the parasite. 

iii. Biology 

A. galleriae parasitised the third and fourth instar 
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larvae of ~. grisella and the second and third instar larvae 

of Q. mellonella . The adult parasites showed a marked 

phototropic behaviour. The females, on emergence, started 

searching the host in tunnels made by the wax moth larvae . 

The adults of A. galleriae mated soon after emergence. 

Copulation lasted for 25 seconds to 4 minutes. The female 

hogun to oviposit wjthin 20 hours after emorge nco. IL lnjd 

one or two eggs in each host larva, but only a single 

parasite developed to adult stage. The host larva stopped 

feeding 5-7 days after being parasi tised and .!flso. is'olated 

itself from heal thy larvae . It secreted a case or hib'ernacula . 

without moulting . The full-grown parasite larva cut ·an 

opening through the host skin, fed for a short period and 

pupated leaving aside the thin host me mbrane and chitinous 

head in the silken cocoon spun in the cadaver of the host. 

The adult female parasite showed a marked response 

to the mandibular gland (tissue with isolated mandibles) 

and also tapped the frass, produced by Q. ~llone1Ja ]arvae, 

wiLh iLs anL'nnae. This indjcaLes LhaL a kuJromonc is 

possibly produced in the mandibular gland of G. mellonella. 

The wax moth larval frass contains the kairomone 

which induces the parasite female for oviposition in the 

host larvae as reported by Vinson (1968) and Lewis and Jones 

( .19't 1) in Apante]!ef;I i1'lav:tpes (Cameron) parasitising Heliothis spp. 

The egg, larval, pupal and total devel"opmental p=rioos 

at 27°±3°C were 2-3 (average 2.6), 10 - 11 (average 10.4), 

7 - 8 (average 7.0, ) and 20-22 (average 21.0) days,respectively 

(n=12). The adult female lived 7-18 (average 14) days and 

the male 4-13 (average 8) days (n=12 ) . The females laid 

19-82 (average 52) eggs (n~12). The number of males was 

slightly higher than the females (sex ratio 6:5). 
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A. galleriae hibernated in the plains during December -

January, in the foot-hills from November to February and. in 

the hills during October-March, and aestivated in the plains 

in May-August, in foot - hills from May to July and n lower 

hi1 8 dur ng June - Ju y. Thus Lho hibernation and a'stivat n 

periods s m to b 

low rr('cL Jvono 

tho limiting factors r sponsibl for the 

oe tills pIlJ 'uFl 1to a -; a lJlooonLrol 1I,lonL. 

iv . Effect of inbreeding 

Some haplodiploid Hymenoptera such as honeybees are 

known to lose 2-47 (average 24) percent of the brood due to 

successive inbreeding (Woyke, 1976). This parasite is also .. 

haplodiploid . It seems that its low incidence might be due 

to the adverse effect of inbreeding resulting possibly in 

iow fecundity. Keeping it in view, studies were conducted 

on the parasite to determine the effect of inbreeding on 

I Ls IJ,l'og'<'IlY. 'rill' pn l'IlS I Los WOl'(' co 11 (lC Lc, d r rom nUl'l pur 

( f oot- hills) (line A) and Muzaffarabad (high hills)(line B) 

and were reared for trial in separate cages in the illborator~ 

The adults produced by a single female (4 replicates) were 

counted in inbred and cross-bred lines (Table 22). 

Table 22 

Effect of inbreeding on A. galleriae 

Average No. of ~ffsErings Eer f~male 
C£meration Line A Lines AQ x Bd' Line B 

Min. Max. Av. Min. Max . Av. Min. Max. Av. 

First 27 42 35 46 76 62 33 55 47 

Second 24 39 32 34 79 58 35 59 49 

Third 21 38 27 45 84 61 28 62 41 
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The number of offsprings in inbred lines A and B 

were lesser than that of cross-bred line A 9 and B ~ 

(Table 22). The incidence of the parasite was low in 

naLure jndicating thaL the parasi te, owing to its small 

numbers, mostly inbred in the honeybee colonies resulting 

in hotll low feeuncl i I.y and I,w I (10n '.(' , 

v. Product'on of the parasite and releases 

A cage for rearing the parasite was placed i n t h e 

brood chamber of a colony. It consj.sted of a glass j ar 

having a lid fitted with a wire--mesh, funnel and glass 

tube so that the wax moth larvae and adults were confined 

while the adult parasites passed through the wire-mesh, 

funnel and plastic tube and were released in the apiary 

(Fig.12). The cage (glass jar) was covered on three 

sides with black cloth to keep the bees in darkness. The 

hive was provided with a glass window on the front wall 

towards the glass jar so that the parasites and wax moths 

had sunlight . The glass tube wrus provtdQd with a small 

container at the end so hat ~he parasites are retained in 

anQ are counted befot'.e. . ;l1~ilease;s . Eight p:ai.rs of th.e wax ·moth 

G. mellonella were liberated for raising the host culture 

in each cage. These were provided with one kg ground beeswax 

and cotton moistened with 50% honey solution. The female 

moths laid their eggs arid after about two weeks there were 

larvae of all instars in both cages. Six pairs of Apante l es 

were re leased in each jar and " 'rog: gr.ound wa:x I ·as food ·was 1 

added at m0nthly intervals. 

One month before starting releases, six honeybee 

colonies were infested each with 10 0 wax moth larvae of 

second and third instars (50 individuals of each !.grisella 

and G. rmllonella)o" Eeach colony had 5-7 frames of bees. 
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Of these , four colonies (No . . 1-4) were placed near the 

parasite rearing hive while the other two colonies (No.5~6) 

were placed as control*at a distance of 4 km to protect it 

f rom the parasite . The first observation, on the incid nee 

of the par~s1te, was~ad~ ~& d.ys ~ttet t~e ftr~t ~$lease. 
'rhQ degre ~of pllras itlism Was noted 'by <l!G .[ecting III sa.npll:e of 

the wax moth larvae and rearing them in ground wax in ca.ges. 

The healthy larvae, after noting parasitism, were again 

liberated in the respective colony from which these were 

sampled. The number of parasite pairs released (ba.sed on 

control) and incidence of the parasite were noted during 

February-May, 1987 (Table 2ro. 

Dal e 

Feb . 15 

23 

28 

Mar. 8 

16 

25 

Apr. 2 

9 

18 

28 

May 3 

11 

19 

27 

* 

** 

Table 23 

Release of A. galleriae and its 
incidence on both wax moths 

No . o f Number of wax moth . . 
parus ite Colony Larvae Larvae 
,2airs number samQled ,2arasitised 

28 1 20 3 

25 2 20 4 

31 3 20 5 

33 4 20 7 

28 1 20 12 

41 2 18 15 

45 3 16 8 

26 4 12 3 

35 1 7 4 

36 2 9 8 

29 3 8 5 

34 4 5 4 

37 1 3 2 

28 1-;-4 .** ** 

Parasitl s m 
( % ) 

15.0 

20.0 

25.0 

35.0 

60.0 

83.3 

50. 0 

25. 0 

57.1 

88.8 

62.5 

80.0 

66.6 

** 

Samples take n from control colonies(No.5 - 6) did not 
show any parasitism . 

No wax moth larvae present. 
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The bee populations of colony No. 1-4 increased 

considerably during February- May. There was a marked 

decline in the population of wax moth larvae in these 

colonies during this period (T~ble 23). Incidence of the 

parasite increased from 15% in February to 88% in April. 

Thoreafter Lhe ho,'C popu I aLJon docl j ned and dcur-oaHt' .I n 

parllslLism WLL::; po,'::;I I)ly duu 1.0 s mn ,ll Hampl ul-;; of' Lhu ho s L 

larve . Il'h bee ,'LrcngLh :1.n Ll lO eontrol co l ony doclln d 

to a considerable extent during February-May. It appeared 

that A. galleriae was mainly responsible for controlling 

the wax moth larval populations. Besides, the incre ase in 

bee population during March-April also seemed to r.eduoe 

the pest population to some ext nt. 

Most of the beekeepers, except a few progressive 

ones, rear the local honeybee (!. cerana) colonies in 

earthen pitchers, logs of wood and hollow portions of mud-walls 

(Fig . 13) in the northern hills of Pakistan . A large number 

of colonies (25-65%) had small populations of bees. Most 

of the weak colonies were infested with wax moths. Releases 

of !. galleriae in the colonies proved very useful for the 

biological control of both wax moth species. 

2. HORNETS 

The hornets Vespa velutina pruthi~ Vecht.,V. basalis 

Smith, V. tropica haematodes Beq ., V. orientalls L. and 

Vespula germanica (F.) attacked A. cerana in Pakistan . A 

research paper on hornets published in Pakistan Journal 

of Agricultural Research is attached in the thesis. During 

th course of present investigatIons, observaLions w re made 

on the biology of the hornet V. velutina pruthii and the 

mite Pyemotes ventricosus (Newp.) and on control of hornets 

attacking honeybees . 
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i. Biology of Vespa velutina pruthii 

V . velutina pruthii is one of the most serious 

pests of honeybees in P~kistan. Its nests are usually ~rjal 

and are globular to spherical in shape. The size of the 

nest varies from 5 cm to 96 cm in diameter . However, some 

nests which remained inhabited for several season s owing to 

their being in protected sites attained enormous proportions 

of up to 236 cm diameter and 122 cm length (Fig . 14) . 

Some of the nests were removed from various locations 

in the vicinity of apiaries at Rawalpindi, Islamabad, 

Haripur and Peshawar. Depending upon the age, the nests h ad 

a series of 4 to 10 circular combs wiLh 30-50 cm diameter 

in a hori~ontal position. The combs are c ncJ.osed wjth a 

substantially thick wall comprising propolis, chewed wood 

etc. and were attached together with several s mall perpend

icular columns. The entrance was mostly at the bottom and 

seldom near the top or side. In some nests there were 2-4 

entrances. 

The Vespa spp. have almost a uniform yearly plan of 

life-cycle. The hibernating queens resume activity in 

spring and the solitary queens build nests by selecting 

suitable sites. The queen constructs a few cells, lays a 

single egg in each cell and rears brood. The eggs are, 

oblong, white in colour and are attached t o the bottom or 

lateral walls of the cells by some adhesive substance. 

The workers of the first brood, on emergence, start 

foraging, feeding and nest building activities while the 

queen is left with the sole f unct ion of oviposition. As the 
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FIG. • A NEST OF VESPA VELUI'INA PRUI'HII VECl-IT. 
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nes L grew, the hornets expand€d the brood combs, excava t j ng 

larger hol es and expanding the outer covering. 

There were on average 2015 and 2945 adults in two 

nests in August-September. Adult hornet population declined 

at the end of November when the parent queens died, while 

the new queens hibernated in protected places jn winter. 

Vespa spp. were cannibalistic and fed on their larvae, 

pupae and scaled brood. 

The adults and larvae of hornets were f0rl mjnced 

Il1Pul :Itl cl 50% honey BoJuLlon ill separaLe eonLa"lllcJrs. Of 

the twelve newly hatched larvae, fed on a mixture of 

minced meat and 50% honey solution, five larvae completed 

development to adult stage. The developmental period from 

egg to adult was 21-23 (average 19) days (26 0 ±2 0 C). 

ii. Natural enemies 

A mite Pyemotes ventrico~u~ (Newp.) CPye motidae) 

and two species of Chalcidoid were found to attack larvae 

of ~. velutina pruthii. Its incidence was very low. It 

occurred only in one nest in a sample of 42 nest,s. 

The males and females of P~ ventricosus were quite 

distinguishable. The full-grown female had a swollen and 

round abdomen. It passed the winter as a mature female. 

Seven generations of the mite were produced in the 

laboratory during April-September. The males died 1 or 2 

days after mating . The female on searching its host 

attached itself to the body of the larvae, and started 

oviposition in a week. A female laid 5-28 eggs. Young 

larvae and pupae of hornets were the preferred hosts. The 

h08 t body surface stuck wi 1.11 the mi te df'v(' loped few black 
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specks. The infested host larv~e became inactive. The 

severely parasitised host larvae vomitted yellowish-green 

fluid. The mite occurred in less than 2% nests in the fields. 

iii. Control measures 

a. Biological control 

In the first trial, the hornet adults infested with 

mites were re l eased during June 18 - 24, 1986 on the lines 

mentioned under 'Material and Methods' (Fig.15).Observations ..rere 

taken on four hornet (V. basalis and V. velutina) nests - -
after one month , three (y. tropica and V. velutina) nests 

after two months and two (V. velutina, and V. orientalis) 

nests after three ~onth8 of ~eLeases of infected ~dtilts. 

It was found that some 45-83% brood was attacked by the mite 

at Islamabad after one month; 81-100% brood was attacked and 

partly killed at Rawalpindi after two months; and all brood 

was killed at Haripur after three months. It was further 

observed that the number of adult hornets had been reduced 

to a great extent in all the nests after two months, and 

no adulL hornet was found in any nest afLor 3 months . in thm 

~eeund Lrial, all tho brood was aLtacked by mjLe and partly 

killed in one nest (V. velutina) after 30 days; and completely 

destroyed in two nests (V.tropica) after 45 days. The adult 

hornet population was considerably decreased after one month 

and there ·was not a single hornet in the nests after 45 

days. These studies showed a fairly high degree of effective

ness of this mite in controlling the hornets. 

b. Chemical conttol* 

The experiment was conducted on the hornets Vespa 

basalis, y. orientalis and V. velutin~ in Islamabad and 

Rawalpindi area. In laboratory (28° ± 2°C) ,24 adults of each 

V. basalis and V. velutina fed on honey mixed with 

*Paper accepted, letter attached, appendix III. 
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a 

d 
e 

g h i 

Control of hornets by the parasitic mite Pyemotes 
ventricosus: (a) Mite reared on Sitotroga cerealella 
cultured on maize grains, (b) female mite, (c) full-grown 
female mite, (d) male mite, (e) apparatus (queen 
marking cage) used for infecting the hornets, (f) 
hornets, after capturing, in glass jar being fed 
on sugar solution, honey and minced meat, (g) mite 
infected hornets released before dusk, (h) healthy 
brood in mit e free nest, (i) brood comb 30 days 
after , release of mit e infected horn e ts. 



'r~ble 24.. 

Mortality of hornets caused by strychnine hyd~ochloride 
(St. hyd.) and zinc phosphide (Z. ' phos.) baits 

Y. basalis v. orientalis v. velutina 

st:nya. ~,pfios:~C6ntrQl St. hyd. Z.phos~' COntrol -St. hyd. Z. phos. Control 

Observa t-i'on 

.No. poisoned 
adults released 

2.Adult s 

i.No. alive 

ii. No. dead in nest 

iiLNo.dead under 
nest on ground 

a.Brood 

i.No. alive pupae 

ii. No. ali ve larvae 

iii. No . dead pupae 

i v. No. dead larvae 

4.Total No. (adults 
& brood) 

Saidpur Rawal Zero 

265 

3 

103 

18 

23 

;) 

9 

28 

189 

Dam Point 

287 

15 

87 

13 

19 

8 

5 

35 

182 

275 

128 

2 

38 

47 

215 

5 Overall mortality(%) 83.6 76.9 0.9 

Tarnol Ayub 
Park 

218 

25 

123 

15 

16 

17 

11 

37 

244 

76.2 

300 

13 

98 

27 

21 

4 

7 

22 

192 

80.2 

Shakar Ghangal Tarlal. NARC 
Parian 

245 

97 

2 

35 

27 

161 

1.2 

255 

4 

127 

27 

15 

13 

17 

37 

240 

86.7 

281 

25 

85 

19 

16 

33 

30 

54 

262 

71.8 

257 

137 

3 

2 

37 

48 

227 

2.2 

I-' 
I:J1 
~ 
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~trychpine hydrochloride and zinc phosphide (ratio 1:20) 

lived for 8-24 hourf" '1<::: rompared with those in control 

(fed on honey, fruit, minced meat and provided with water) 

for 27-43 days. 

'l'h0 mor tali ty of horne ts (udul ts and brood) cauEEd by 

strychnine hydrochloride and zinc phosphide,applied by the 

technique mentioned under Material and M.ethods'is given in 

Table 24. The data in the Table indicate that overall 

hornet mortality was 76.2 to 86.7% in treatment with. 

strychnine hydrochloride,71.8 - 80.2% with zinc phosphide 

and 0.9-2.2% in· control. It . ~~ems that thes~ · poisoned baits 

can be more useful in controlling the hornets provid d 

duration of the operation is extended for a longer period. 

3 . MITES 

i. Acarapis woodi (Rennie) 

a. Incidence 

A survey for this mite was conducted in NWFP,Punjab 
and Azad Kashmir. It was found that the mite caused a mass 

destruction of A.cerana in the Lipa valley (Azad Kashmir) - ' 

during i1:98 ·.. The Lipa valley is '.quit'e· ~lose ;to Sirinaga:r 

in Indian held Kashmir where aG~ in ~isease ~ad bean 

preva~ting fGr at least the i~s~ ~rr~ de~ad~. 

This mite (Fig.1G) was detected for th~ fjrst time in 

Mr . Butt's apiury at Khanpur (NWFP) in April and in 

Mr. Riaz Ahmad's apiary at Uaripur (NWFP) in June, 1982. 

Thereafter,most of the beekeepers (including MI S Riaz and 

Butt) of Punjab and NWFP shifted their bees for autumn 

honey to Swat. There were about seven thousand colonies in 



Eggs and nymph in 
honeybee trachea 

Adult female mfte 
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Nymph 

Head of female mite 

Fig . 16 . Acarapis woodi Rennie 
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modern hives in Swat during September-October, 1982. The 

concentration of honeybees resulted in spreading the mite 

in different apiaries in the area. The apiaries were again 

shifted to plains and foot-hill areas of Punjab and NWFP 

in the first week of November, 1982. The shifting of the 

apiaries resulted in spread of the mite to almost all the 

beekeeping areas in Pakistan and destroyed about 7250 (80%) 

out of 9100 colonies of A. cerana in modorn hives with the 

progressive beekeepers and 252 (9.9%) colonies in a sample 

of 2555 wild or semi-wild colonies in Punjab and NWFP. 

This indicates that A. cerRna colonies maintained in modern 

Iliv<';-,; ;-.;urr<'l'cci p;l'eaLul' mOl'l.ClliLy Lllall Ll1os(' occur'rill/!: in 

wild and semi-wild conditions. 

Some beekeepers are of the opinion that approximately 

200 infested colonies were brought from Afghanistan by an 

Afghan immigrant and were also destroyed by this mite in 

1981-82. BuL this statement could not be confirmed as the 

bees had died before the Afghan refugee was contacted. It 

seemed that the mite entered into Azad Kashmir from Indian 

Kashmir possibly in 1981 and thereafter spread to different 

areas in Pakistan. 

A survey was made to determine the incidence of 

acarine mite in A. cerana colonies in Swat, Mansehra,MurrAe 

and Abbottabad areas. A. cerana bees were sampled from 7 

colonies in Swat, 11 colonies in Mansehra, 12 colonies in 

Murree hills and 11 colonies in Abbottabad District in 

September, 1985. The incidence of mite infestation is 

given in Table 25. 



Table 25 

Incidence of mite infestation in A. cerana -colonie s 

Local i ty Sample Infe s ted Number of bee s wi th 1- 40 mi t es Healthy 
No . bee s 1- 5 6 - 10 11 - 15 16 - 20 2 1-25 26 - 30 31 - 35 36 - 40 bees 

1 2 3 ~-5--6-- 7 8 9 10 11 12 

Swat 1 2 1 1 28 

2 0 30 

3 0 30 

4 3 1 1 1 27 
f-' 

5 5 1 2 1 1 25 VI 
00 

6 0 30 

7 17 2 4 3 5 2 1 13 
-- - -

Total 27 4 5 7 6 4 1 183 

----
Mansehra 1 0 30 

2 0 30 

3 0 30 

4 1 1 29 

5 7 1 2 1 1 1 1 23 

6 2 1 1 28 

7 0 30 



1 2 3 4 5 6 'l 8 9 10 11 12 

8 0 ..,. 30 

9 0 30 

10 3 2 1 27 

11 0 30 

----
Total 13 1 5 4 1 1 1 317 ----

Mli.2.'ree 1 0 30 

2 0 30 

3 0 30 

4 0 30 
f-' 
(J1 

CZJ 

5 3 1 1 1 27 

6 1 1 29 

7 2 1 1 28 

8 14 1 3 2 4 1 2 1 16 

9 13 3 2 2 1 2 1 1. 1 17 

10 0 30 

11 0 30 

12 0 30 

Total 33 - 4- -6- -5- -7- -2- -3- -3- -3- 327 ---- --_.-

Abbottabad 1 0 30 

2 1 1 29 



1 2 3 4 5 6 7 8 9 10 11 12 

3 16 1 2 3 5 2 1 1 1 14 

4 0 30 

5 5 1 2 1 1 25 

6 0 30 

7 13 1 3 2 3 2 1 1 17 

8 2 1 1 28 

9 0 30 

10 0 30 

11 0 30 
f-" 
m 

---- 0 

Total 37 2 7 8 10 5 2 1 2 293 ----

Grand Total 110 11 23 24 24 12 6 5 5 1230 
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The data in Table 25 indicate that acarjne mite was 

present in 44% colonies. On the whole approximately 9% bees 

suffered from the disease. Some 10, 21,22,22,11, 5, 4.5 and 

4.5% oJ Lhe atLacked b(~es bact 1-5,6-10, 11-15, 16 20,21-25, 

26-30, 31-35 and 36-40 mites, respectively, in their tracheae. 

The colony No.5 and 7 in Swat, No.5 in Mansehra, No.8 and 9 

in Murree and No.3 and 7 in Abbottabad died before the first 

week of March while all other infested ones perished by the 

last week of April. 

The incidence of the mite in the individual colonies 

varied with peaks and troughs in different seasons. In an 

apiary of 57 hives at Haripur,30 colonies (52 .5% ) perished 

in late spring, 8 colonies (14%) in S1.llTn'Er and 14 colonies (25%) in 

autumn and winter durin?; Mar.1985-Fcb.86. The SUITI11(c:)r and winter were 

poor seasons for bee breeding in nature. A few young bees 

were available to the mite for invasion Thus it resulted 

ill Inwinei(jel1c'(' or (JC'H. t'itH' mite' during t.h()s(-) IH'r'loc[s. 

The seasonal occurrence of the mite A. woodi in 

A. cerana colonies sampled from six apiaries and some 

feral colonies was studied during 1986 and is given in 

Table 26. 

Table 26 

Seasonal incidence of A. woodi in A. cerana colonies 
( lea. =Heal thy, Inf.:..: Infected) 

Months Number of colonies samE led for disease 
Hived Wild 

Hea . Int. 'lbtal Percent Ilea. 1m. Total Percent 

February 45 15 60 25.0 22 12 34 35.3 

March 49 9 58 15.5 17 5 22 22.7 

April 55 10 65 15 .3 13 3 16 18 .7 

May 30 13 43 30.,2 7 8 15 53.3 
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1 2 3 4 5 6 7 8 

June 16 33 49 67.3 5 9 14 64.3 

July 10 31 41 75.6 2 10 12 83.3 

August 18 21 39 53.8 4 7 11 63.6 

September 13 23 36 63.8 3 8 11 72.7 

October 17 19 36 52.5 4 7 11 63.6 

November 26 11 37 29.7 4 4 8 50.0 

December 30 19 49 38.7 4 5 9 55.5 

January 27 14 41 34.1 4 3 7 42.8 

The data (Table 26) indicate that incidence of 

A. woodi was comparatively high in colonies maintained in 

hive than that in feral situations and that the mite 

destroyed 32% (19 out of 60) colonies in the apiaries and 

21% (7 out of 34) feral coJonies. Low incidence of the mite 

in feral colonies was possibly due to lesser concentration of honeybees. 

The mite infestation was low in spring when bee 

popu 1 at i on was bu i 1 ding up owing to Ftbund,Lnco 0 f fl ora and 

favourabl e weaLher. There was heavey aLLuck of Lhc disease 

in late summer (monsoon seasons)at the time of lesser 

foraging by bees because of unfavourable weather and dearth 

of flora. The beekeepers migrated their colonies in the 

hills (Murree, Abbottabad, Swat) in autumn.The ooncentration 

of colonies resulted in rapid spread of the mite and the 

incidence of the disease increased markedly. 

The European bee !. mellifera colonies were also 

sampled in different areas to ascertain the incidence of 

the acarine disease. Although both A. cerana and A.mellifera 

colonies were not placed far away from each other, no disease 
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was found in colonies of ~he latter species except in a few 

hives at Peshawar and lslamabad. Pt seemed tha", the 

Eur~pean bee is somewhat ree!stant to the ~carine mite. 

ii. Control 

In preliminary trials, Folbex VA(bromopropylate) was 

tried to control A. woodi in six A. cerana colonies with 5 ---
to 7 frame bees. The doses of 1.2 and 1.4 smoke-strips 

(444mg and 518 mg) per hive completely killed the mite in 

the ~ost-embroyonic stages and also caused a considerable 

mortality of bees while 0 .8 and 0.6 strips (dose 296mg and 

222~) per hive brought ab()ut mort ality of alJ the post

l'l11bl'youie HLagL's uJ' Lht' mtL(' wjLhouL any l1annf'ul o l'l'(JcLs 

(}n bet's. 

Studies were conduct~d to dtermine comparative 

effIcacy of three chemotherapeuU c. agents in contro] ling 

A. woodi and their subsequent effects on honey production 

of A. cerana colonies. Twenty four diseased colonies 

comprising 5-6 frame bees were isolated from apiaries and 

placed at Islamabad on July 1, 1986. These were grouped 

in four sets each of six colonies. Three sets were treated 

separately with vapours of 20 cc alcoholic solution of 

menthol (200 g menthol per liter of 75% ethyl alcoloDand 

3/4 strip (277.52 ng) each of chlorobenzilate (Folbex) and 

bromopropylate (Volbex VA) per colony while 6 control 

colonies were kept without treatment. Each set of these 

colonies was placed at a distance of 2 km from each other. 

The colonies were treated for half an hour in the evening. 

In all, four treatments were given at four days in.ervals. 

These colonies were shifted to Swat by the end of August.Thirty 

bees per colony were sanpled from each of the experimental colony 
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before treatment and 2-3 and 16-17 weeks after treatment 

and were dissected and examined for mite. Honey produced 

by each colony was also estimated by the end of October . 

The details are given in Table 27. 

Tab.1.8 27 

Effects of chemicals on the degree of infestation 
and honey yield of treated and control colonies 

Degree of infestation ( % ) Hon ey 
Treatment Prior to After treatment yield 

tre atment 2-3 weel{s 16-17 weeks {l<:g 2 

M("nthol 13.3 G . 7 1:303 2 
II 10.0 0 3.3 3 
II 3.3 10.0 13.3 1 
II 16.7 3.3 10.3 1 
II 10.0 6.7 33.3 0 
II 6.7 16.7 30.0 0 

Average infestation 10.0 7 .2 17.2 7 

Bromopropylate 
(Folbex VA) 6.7 0 6.7 6 

II 13.3 0 0 8 
II 23.3 0 3.3 4 
II 20.0 0 0 9 
II 26.7 0 3.3 2 
II 16.6 0 13.3 7 

Average infestation 17.8 0 4.4 24 

Chlorobenzilate 
(Folbex) 20.0 0 13.3 4 

II 30.9 0 16.7 2 
II 10.0 0 3.3 2 
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1 2 3 4 5 

" 3.3 0 6.7 3 

" 16.7 0 6.7 2 

" 10.0 0 3.3 3 

Average infestation 15.0 0 8.3 16 

Control 13.3 36.7 53.3 0 

" 20.0 26.7 66 .7 0 

" 3.3 10.0 43.3 0 

" 10.0 6.7 80.0 0 
II 36 .7 33.3 30.0 0 

" 6.7 10.0 93 . 3 0 

Average infestation 15.0 20.6 61.3 0 

The data ('J'nhl0 27) -indicaLe that oromopropylategave 

lJl~ 1. Lel' "L'sulls, bue reinfel-:iLuLion 0[' miLos Ht ill r(~mained 

a serious probl e m. Anyhow FoJbex VA is efr cLive agajnst 

acarine disease, but it has been used by a few beekeepers 

owing to its high cost (Rs .3 0 - 32 per colony) and non 

availabili ty in the remote areas of the country . The treatment 

with this chemical is quite expensive and it is unlikely tJ 

be used by several beekeepers. 

The ~ite A. woodi was observed for its biocontrol 

agents, but the efforts remained unrewarding . A colony 

infected by acarine disease was placed at a site rurrounded 

by a water reservoir (70 -95% relative humidi ty) in July

September. It was found that the colony recovered from the 

disease in about 3 months indicating the possibility of 

some active biocontrol agent working against the mite . 
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ii. Tropilaelaps clareae Delfinado and Baker 

n. 1 11<' i d ( , n e l' 

This mite attacked ~. cerana, A. dorsata, A. 

mellifera and A. florea almost throughout Pakistan. It 

infested sealed and unsealed brood cells and caused death 

ancinjuries co bees. In infested colonies, the mites were found 

running on the brood comb. Among the hive bees, its incidence was 

lower on A. cerana (5 - 11 adults per colony) than on A. mellifera 

(70 -2 00 adults per colony) at ilaripur in July 1986 (observations 

based on 10 colonies of each bee). The combs of the infested 

colonies had scattered, dead, dying or open pupae which were 

continuously thrown out of the comb by the workers, over the bottom 

board; while the affected youn~ bees crawled, slowly dragging their 

bodies on the ground in front of the hive. The adult mites fed on 

larvae and pupae of the bees inside the cells. There was a rapid 

decline in colony population within three months during July

September, 1986. The data indicating rate of decrease in ten in

fested ~. cerana colonies is r.iven 'n Table 28. It is clear from 

the data that the bees and brood suffered considerably high losses 

owinv to the attack of this mite . 

Parasitism of T . clareae was slifhtly higher in drone 

cells (16-31%) than in worker cells (10-30%). One or two fecund 

romale miles w( ro u sual ly fOllnd in open brood ce l Is containin g 

mostly fourth ins tar bee larvae and had laid eggs directly upon 

their body . The relative abundance of !. clareae on honeybee 

larvae in sealed and unsealed brood cells was observed in three 

infested colonies in an apiary at Islamabad and is presented in 

Table 29. 



Tab1.e 28 

Population decline in infested A. cerana colonie s 

Number of bee frame s 

Colony J ull': Augus t SeEtembe r 
No. Bee s Brood Honel. Polle n Bees Brood Honey Pollen Bees Brood Hone l': Pollen 

R1 12 .0 5.0 4.0 1.0 10.0 3.5 0.2 o . 1 5 .0 2.0 1.5 0.5 

R2 9.0 -1.0 3.5 0.2 7.0 1.2 1.0 4. 5 1.5 1.2 0.2 

R3 12.0 5.0 4.0 0.5 9.5 3.7 2 .5 O.S 3.5 1.0 1.0 0.2 

R4 9.0 4.2 3 . 0 0.5 9.0 4.0 0.5 0.5 5.5 2.0 1.5 0.2 

RS 7.0 4.0 3.2 0.5 6.0 4.0 0.5 4.0 1.5 1.0 o .2 1-4 
c;n 

R6 6.0 3.0 3.5 0.5 5.5 3.2 3.0 O.S 4.0 1.2 0.5 0.2 -.;j 

R7 4.0 2.5 2.5 0.5 4.5 2.5 1.5 0.5 4.0 1.2 O.S 0.2 

R8 7.0 ':i.0 3.2 0.5 6.0 3 2 1.0 0.2 2 .5 0.7 0.5 0.0 

R9 12.0 4.5 3.2 0.5 10.0 4.5 2.5 0.5 4.5 2.0 loS 0.5 

RIO 7.0 4.0 3.0 0.5 7 . 0 4.5 0.5 0.2 4.0 1.2 1.5 0.2 
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The data indicate that its incidence was almost the 

same on 1 arvac ill open cel] S (7.0 %) and on pUptlP in seal t'd 

cells(7.3%). One to five lncliyjdua l s ot' Lhe mitt' were found 

per parasitised brood cell. 

T. clareae and Varroa jacobsoni Oudemans occurred 

simultaneously in brood cells in some colonies of the oriental 

honeybee. Multiple parasitism occurred in one brood cell(n=107). 

T . clareae out-numbered V. jacobsoni with ratios of 5:1. 

b. Life span 

Life span of T. clareae on adults and pupae of A. cerana, 

A. mellifera and A. dorsata was noted in the laboratory. The 

experiments were carried out at Islamabad during April-October, 

1986. 

i. Survival time on ~on~yb~e pupae 

Twenty T. ~lareae mites were placed in glass vial 

containing honeybee pupae and also in empty glass vial(control). 

These vials were examined for mortality of the mites after 6 hours 

for the first time, 15 hours for second time, hourly intervals fr om 

16 to 30 hours, and after 48 hours. Thereafter observations were 

taken daily until the death of last mite. The hosts (rupae) were 

replae(.;~d with Lbo fresh OtH'S a fL<'r 3 days in eac.h vial. The 

d( ' Lllil H an ' p:IVI!n in 'I'u.bl(' :I(). 
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crable 30 

Survival of the mite on honeybee pupae 

Time 
(hours) 

6 

15 

20 

23 

24 

26 

27 

29 

30 

48 

72 

96 

144 

168 

192 

Mean survival 
* One mite missing. 

No. of dead mites 
A. cerana 
pupae as host 

1 

6 

:1 

: ( 

2 

3 

1 

4.7 days 

in cages(n= 20) 
Without 
host 

2 

10* 

1 

2 

1 

1 

1 

1 

18 hours 

The mites without any food survived for a short period 

(less than one day) while on A. cerana pupae survival period was 

fairly large(more than four days). 

ii. Survival time on honeybee a dults 

Twenty adults each of ~. cerana, A. mellifera and A. 

dorsata were released separately in cages. Ten T. clareae mites 

were introduced per cage of each bee and also in control (empty 

cage). The mortality of mites was noted at hourly intervals 

(Table 31). 
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Table 31 

Survival time of T. clareae 

Time No. of mites died in cages EnJpty cage 
(hours) A. cerana A. mellifera A. dorsata (control) 

1 3 

3 1 

7 1 3 

8 1 

9 1 

10 1 

15 1 

1 7 1 

U) t 

20 1 

21 2 

24 1 2 

25 1 1 1 

27 1 

28 1 

32 1 

40 1 

45 1 

57 1 

Mean 
survival 19.5 22.3 37.8 5.4 
(hours) 

The data in Table 31 indicate that the duration of 

survival of the mite was highest on A. dorsata bees. In a cage 
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with 20 ~. cerana, the mean survi~al time for 10 T. clareae 

was 19.5 hours with the maximum time 27 hours while with A. 

mellifern, the mean Rurvival time was 22.3 hours with the 

maximum time of 25 hours. In an empty cag t he survival time is 

significantly shorter (mean =5.4 hours). This seems to be the 

effect of the higher running activity in the empty cage compared 

to a cage with bees. Some of the mites fell into the vaseline 

under the cage and died. 

The mit e on its natura host CA . dorsata) ~urvlved 

for longer period than that on other species of Apis. There 

can be two explanations. It seems that !. clareae takes up food 

from adult bees of A. dorsata and it can not get from bees of 

the other species. Koeniger and Koeniger (1985) suggested that 

differences in the structure of the cuticle among the honeybee 

species may restrict parasitic mites to one species. This imp

licates that T. clareae can penetrate the cuticle 01 ~. dorsata 

and feed upon haemolymph of the bees. Another possibility would 

be that ~. clareae participates in the social food exchange 

among the bees, like Braula coeca Nitzsch, and is adapted only 

to the food exchange behaviour of A. dorsata. 

The mites died in these trials were examined for causes 

of their death. The mites in empty glass vials showed no injuries. 

Their all the body appendages were intact. Similarly the dead 

mites in ~. mellifera cages~had no signs of any injury. In cages 

of A. cerana, 18 adult mites were found intact while 2 mites had 

lost one leg each. In A. dorsata cages 2 mites showed no injuries, 

while the other 4 were damafed. Three mites had lost one or two 

legs and the anterior portion of one mite was missing . 
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The behaviour of A. dorsata to kiJl T. clareae seems 

to be a component of population regulation between the natural 

hosts and its parasite. ~. ~llifera does not seems to injure 

these mites Peng (1986) reports similar results of her cage 

experiments with V. jaco£soni and its natural host species 

A. cerana (communicated by Dr. N. Koeniger). ApparenLly these 

l)4U!::l jnJul'(' Yll,l,·l.:.£!.l with !'helt' lI1t1.l1ullllul::l. Flll'L1wr,ulll-'~. e.!.'~,~1!1:!:. 

bee groomed a nest mate an~ fr~ed it from Varroa. TheTe seems 

to be a special grooming behaviour in this bee species . 

c. Control 

Infested colonies were treated with powdered sulphur 

at the rate of twenty g per colony at 15 days interval by 

dust ing the pov.der on the fr~ top bars (12 g), impregnating the cloth 

covering the fram3s with powder (4 g) and spreading the powder on a butter 

paper at the bottom of hive (4 g). The dead mites were counted on the 

butter paper placed over the bottom board after four days intervals 

(March 4-28). The results based on 10 infested colonies 

(3 to 9 frame bees) are given in Table 32. 

Table 32 

Mortality of T. clareae in A. cerana colonies 

Dates No. of mites 

Dead Moribund Total Aver,age per 
colony 

Mar. 4 777 178 955 95.5 

8 497 42 539 53.9 

12 120 13 133 15.3 

16 157 10 67 16.7 

20 67 5 72 7.2 

24 4 4 0.4 

28 

Total 1622 248 1870 189.0 
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It Was observed that the mites attacking honeybee larvae 

and pupae subsequently suffered mortality on their emergence 

from cells when carne in contact with sulphur. The mite popu

lation declined gradually and almost complete control was ach

ieved in 20 days. 

Formic acid (65%) was tried for the control of T. 

glareae infestations. It was used at the rate of 20 ml per 

10 frame colony and 30 ml per 15 frame colony (n =5 for each 

dose) during June, 1988. The acid was poured on a card board 

container and put inside the hive on the bottom board after 

sunset. The treatment, applied twice, at weekly interval gave 

complete control of the mite and killed all the brood and some 

bees. However, the lower doses such as 8, 10 and 12 ml (n=5 for 

each) gave partial control (45-85% mortality) of this pest and 

did noL compleLely control th0 miLes in the sealed brood. However, 

two treatments of 12 ml formic acid at 8 days inLorval gave com

plete control of the pest without any deleterious effect on brood 

and bees. 

~ii. Varroa jacobsoni Oudemans 

This mite attacks A. cerana and A. mellifera in different 

areas in Pakistan. The latter bee has recently been' introduced 

into Pakistan. Although the mite is not a pest of economic 

importance on A. perana but its outbreak occurred in A. mellifera 

colonies in 1978-81 and a fairly large number of colonies of the 

bee were destroyed. But later on the mite population was supp

ressed and now this mite is not a pest of economic importance in 

contrary to its heavy population in other parts of the world. It 

seems that some pathogen particularly virus is responsible for 

keeping the mite population below economic threshhold. Such patho

gen after isolation can be used for biological control of this 

mite. The most productive areas for such biocontrol agent seem to 

be Pakistan and some parts of Afghanistan. 
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iv. Neocypholaeps indica Evans 

The mite !i.. i~dica is a pollen pest and was recorded 

for the first time from A. cerana colonies at Hasan Abdal. 

SLudics on Lhi s mit ] s howe d Lhat it wa~ pre~cnl In flowers 

of Al thae.a rosea and when the honeybee visits such flowers, 

the mite jumps over it and is transported to the h ives. 

However, at present , it is not a serious pest, but may 

become important in the future. 

v. I ndet. mite 

An unidentified mite was collected feeding on larvae 

and pupae of A. cerana. The adults were observed on combs 

'S well. Usually one a nd rarely two mite aduTt s were ; 0bserv d 

per pupa or larva in the sealed and open cells. It occurred 

in small numbers in February in an apiary at Rawalpindi. 

4. BIRDS 

During the course of survey, twenty one s pecies of 

birds were f ound preying upon honeybees. The status of ~ese 

birds as predators of honeybees, their distribution and 

active period were studied by watching their activities in 

the apjaries of A. cerana and other honeybee spec'es in 

all Lll<c' pl'ovin G . ' lncl.uding i\!t.aci a::;hrnlt, ('fabh~ 33). 

*Paper accepted, letter attached, appendix IV. 
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Table 33 

Bird predators of honeybees, their distribution and active period 

Name of birds 

Dicrurus adsimi:is 
albirictus (Hodsson) 
(King crow) 

D. leucophaeus 
logicaudatus Hay 
(Grey drongo) 

Lanius collurio 
collurio L: .--
(Redbacked shrike) 

L. co:::"'lurio 
isabellinus He~rich 
and Ehrenberg (Pale 
brown shrike) 

L. collurio 
phoenicuroides 
(Schalow) (Rufo~s 
shrike or'Lal latora') 

Host bees 

Apis cerana, 
A. dorsata, 
A. florea and 
A. mellifera 

A. cerana and 
A. mellifera 

A. mellifera 

A. cerana and 
A. mellifera 

A. mellifera 

Locality Active period Status 

Hyderabad, May-August 
Sargodha, 
Islamabad, 
Haripur and 
Peshawar 

Peshawar, March-August 
Islamabad 
and Sargodha 

Karachi April 

Sargodha January 

Quetta March-April 

Occasionally 
a serious 
pest of A. 
dorsata 

A minor pest 

A rare pest 

A rare pest 

A rare pest 

f-' 
-.J 
m 
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6. L. excubitor aucheri A. florea Karachi April A rare pest 

Bonaparte (Pers ian 
grey shrike ) 

7. L. excubitor h omeyeri A. mellifera Quet ta December A rare pest 
Cabanis (Turkistan 
grey shr ike) 

8. L. excubitor lahtora A. cerana and Sargodha , March-June A rare pest 
(Sykes) (Pakistani A. mellifera Peshawar 
grey s hrike or IDudiya and 
l atoral) Hyderabad 

9. L. excubitor A. mellifera Quetta April A rare pest 
2allidir ostris Cassin f-' 

(Baluchistan grey -.J 
-.J 

shrike) 

10. L. minor Gmelin A. mellifera 
(Lesser grey s hrike) 

---------
Quetta April A rare pest 

1I. L. schach erythrono tus A. cerana 2 Almos t April - October A common 
(Vigors ) <Rufous backed A. dorsata , throughout pest 
shrike) A. forea and Punjab 

A. mellifera 

12 L. vittatus nargianus A. mellifera Miani May A rare pest 
Vaurie (Baluchis t a n Forest 
baybacked s hrike) ( Sind) 

13. L. vittatus vittatus A. dorsata Azad May A rare pest 
Valenciennes (Baybacked and A. florea Kashmir 
s h rike) 



1 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

2 

~erops apias ter L. 
(Eu ropean b e e - eater) 

~I. or ien tal i s 
beludschicus Ne umann 
(Sind small green 
bee-eater) 

~. philippinus 
phil i ppinus L.(Blue
tailed bee - eater) 

~1. supercilios us 
persicus Pallas 
(Blue cheeked bee- eater) 

Pernis ptilorhynchus 
ruficolli s Le s son 
(Crested honey bazzard) 

Picus canus 
sanguiniceps Baker 
(Blacknaped green 
wood pecker) 

P. squamatus flavirostris 
CMenzbieri,Transcaspian 
scalybellied green wood 
pecker) 

R. squamatus squamatus 
Vigors (Himalayan s cally 
bellied green ''Dod peeker) 

3 

A. cerana 
a nd A. 
melllfera 

A. 
A. 
A. 
A. 
A. 
A. 
A. 

A. 
A. 
A. 
A. 

cerana, 
dorsata, 
florea and 
mellifera 

cerana, 
fl o rea and 
mellifera 

cerana, 
dorsata 
mellifera and 
florea 

A. cerana, 
A. florea, 
A. dorsata and 
A. mellifera 

A. cerana and 
A. mellifera 

A. mellifera 

A. cerana and 
A. mellifera 

4 5 

Bal uchis tan, May - August 
Si nd, Punj ab, 
NWFP and 
Azad Kashmir 

Bal uchi s t:an, May -September 
NWFP, Punjab 
and Sind 

Sargodha 
and 
Islamabad 

Sargodha 

June - July 

May - July 

Baluchistan, April-November 
NWFP and 
Punjab 

Rawalpindi April-July 

Quetta April 

Islamabad August 

6 

Occasionally 
a serious 
pest 

O:3casionally 
a serious 
pest 

Occasionally 
a serious 
pest 

Occasionally 
a serious 
pest 

0:: cas ionall y 
a common 
pest 

A rare pest 

A rare pest 

A rare pest 

f-' 
-.J 
00 
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Although some birds were found to attack !. dorsata, 

A. florea and ~. !!lel1ifera,but it is most likely that. they 

also pr~y on !. ccrana. Among lhese birds, Q. adsimili~ 

albirictus, ~. schach erythronotus and P. ptilorhynchus 

ruficollis were of considerable importance as predators of 

honeyb es almost throughout Pakistan while Merops spp. 

bl'nllp:hl. nhou1. j)(,flVY jORRf'R 1.0 hOllc 'yhc'(' ('oloni('s in some' 

parts or NWloP and Punjab. 

Control measures commonly used aga inst birds include 

closing up nest burrows with mUd f destruction of nests, 

use of poison baits, shooting, stringing bee-cater corpses 

on gibbet.s between the hives, catching birds with 'rishing 

lin(~R', bont.ing or clnlm:-:>, use of hook s baitod wil:h livp hf'8S 

and dangling from nylon lines Lhreaded around the apiary 

(Pry, lDR1; Ahmad and Muzaf far, 19R1). Thc'sc' mC':1sm'('s 

('ilh!'I' IILIV(' ('(II'lain limilnl i()l\~; 01' nt'(' ('XIH'n:..;iv('. 

1"1 dl'vi('(' wa~ dL'V('iopc'd fOI' scal'illg 1.11<' birds and 

protecting the bees (Fig. 171 It consists of tinsel tapes 

(3-4 cm wide) of various colours (red, brown, blue, green 

and yellow) and bamboo or wooden poles of about. two meLer 

length and 3 cm diameter. Eight to twelve poles, depending 

upon the number of colonies, were fixed around t he apiary. 

The poles were connected by tying tinsel tapes at the tops 

of them in the directions of north-south and east-west. 

The tapes were set in such a way so that there was one twist 

at about five meter distance. The bright and shining 

twisted tapes whjch were horizontally hanging over the 

hives reflect.ed sunlighL in Lhe form oJ flash La various 

directions. Waving of tapes of different colours by wind 

and flash produced by them by reflection of sunlight 

created a frightening scene and scared D. a. albirictus, 
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~. £. erythronotus and M~ropsspp. These proved very useful 

for scaring the birds and protected honeybees from the 

bird predators. 

5. BLACK ANTS 

The black ants Monomorium salmonis L. and M. indicum 

Morell caused losses by feeding on honey, brood and killed 

the adult bees in some weak colonies. In an apiary of 20 

bee hives, three colonies with 4-5 frame bee strength, succumbed 

to their attack in July when the bees were under stress due 

to high humidity and dearth of flora. 

The nests of the black ants in and around the 

apiaries were destroyed by filling the nest holes with 

water and then applying kerosine oil. The hive legs of stands 

were placed in plastic bowls and filled with water to check 

the entry of the ants inside the hives. 

6. DISEASES 

a. ~pis iridescent virus 

Studies were conducted to determine the possibility 

of secondary invasion of acarine infested colonies by other 

pathogens especially virus or bacterium . Singh (1979) has 

reported that some colonies treated for acarine or nosema 

diseases did not recover and losses occurred due to the 

presence of Apis iridescent virus in Uttar Pradesh in winter 

and in humid summer months in Himachal Pradesh and Kashmir. 

Bailey and Ball (1978) observed that colonies showing 

disease symptoms had infections of both Apis iridescent 

virus and tracheal mite in northern India and Kashmir. 
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The presence of iridescent virus has also been reported by 

Ksh irsagar (~t. al ( 1975) in bees which became 13 '1 ugf{ish and 

left the combs . 

A virus infecting !. cerana bees has been detec~ed 

u I MttdYlI,n (SWil t.) and Pt.':-:hawII1' . '\'Jw colon I e:-: In f'f'(!t.od wi th 

virus had inactive and crawling bees and cluster s of 

flightless individuals. Clark (1978) det ect d this virus 

in bees and mentions: "We found a s mall (20 nm) spherical 

non-occluded virus that formed crystalloid in body wall 

tissue, and that virion are somewhat smaller than those of 

either sacbrood or acute bee paralysis viruses" (personal 

communication) . 

Some samples of diseased bees were sent to notham~t d 

Experiment Station (England) for detection of virus. The bees 

were found to be infected w ' th Apis iridescent virus. Some 

of the bees infected by aearine and virus diseases had slowed 

down thei r foraging activities while others had stopped it. 

The bees were found clustered on frames or walls of hives. 

Some one-quarter of the bees per hive were occasionally seen 

crawling on the ground in front of the hive. It seemed that 

acarine mite in association with Apis iridescent virus caused 

disaster in A. cerana colonies. 

b. Fungi 

'1'h(' i nfpct ionR eaused hy !!Rl?Argt 11 us. !layuR Linl< and 

A. niger Vail Tieghern, commonly known as stonebrood were 

detected in two A. cerana colonies (4-5 bee frames) during 

July at Taxila. About 5.3 sq em of the brood wa s covered 

with green powdery spores of these fungi. The infected 

colonies became weak and bee population declined 

from 5-6 frames to 2.5 - 3 frames in four months. 



CHAPTER VII 

COMPARATIVE PERFORMANCE OF APIS CEnANA 

AND A. MELLIFERA 

Studies were made on the comparative performance of 

A. cerana (Marghalla and Swat strains) and A. mellifera 

(Italian strain) in Islamabad, Rawalpindi and Mandra area. 

Ten colonies of each of these bees were placed in sarson 

(Brassica campestris) crop in January, 'phulai' (Acacia 

modesta) plantation in April and clovers (Trjiolium spp.) 

crop in May-Juno. Some ob~orvaLjons were made on swarming, 

absconding, brood development, resistance to pests and 

diseases and honey yield. The results are given in Table 34. 

Table 34 

Comparative performance of A. cerana and A. mellifera 

A. cerana 
Characteristics 

Marghalla strain Swat strain 

Maximum foraging 1100 m 
range 

Swarming Swarming in 
more than 3 
frame colonies 

Brood rearing 
und r sub
optimum condj
tions 

Development of 
layinp: workers 
in queenless 
colony 

Decreased to a 
p;r at ext nt 

Occurred in 
about 1-2 
weeks 

1250 m 

Swarming in 
more t han 4 
frame 
colonies 

Decreased 
to a grea.t 
extent 

Occurred in 
about 1-2 
weeks 

A. mellifera 
-'- -

1600 m 

No swarming in 
up to 9 frame 
colonies 

Decreased to a 
1 S8 r extent 

Occurred after 
3-5 weeks 



AbscundLng' 
habit 

Hobbing 

C l canllnc~H:i 

Bee enemies 

i. Hornets 

ii. Wax moths 

iii. Mites 

iv. Acarapis 
woodi 
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1\l)l;:H;ondl~d on 
starvation or 
at. higll<'r' 
t. urn))( ) t' tt 1.\1 t 'v 

(40o - 1J4°C) or 
when a L Ln('.k( )d 
by natur'al 
ol1omi n:-; 

nobbing fairly 
common in 
dearth period 

Do noL malnLal1l 
cleanliness 

Mino r pests 
(better 
self-defence 
by bees ) 

Major pest 

Major pest 

v . Tropilaelaps Minor pest 
clareae 

vi . Varroa 
'acobsoni 

EJJocl of 
lemperalure 

Collection of 
propolis per 
annum 

Rare 

Ac l j v a at a 
lillIe broader 
temperature range 
(~-40°C)than Swat 
strain 

'Coi-lects small 
amount 
(10-30 g) 
per colony 

Max . honey yield 1 kg 
rat'io frO'm 
clovers 

fl.hscotlclillg 
lpss than 
i Il M u. q>; 11 a ll u. 
HLrllin 

nobbjng 
less than 
in Marghalla 
straJ.n 

C 1 u an 1 i t1 O::-i:-:; 

better than 
J.n Marghalla 
strain 

Minor pests 
(better 
self-defe!).ce 
by bees) 

Major pest 

Major pest 

Minor pest 

Rare 

Tmnpo r a L u ro 
ran gc(10<;"38 °C) 
lower than 
t.hat of .' 
A. mellifera 
Collects 

No or r'r.l.r(J 1 y 
absconding 

Less than 
in A. cerana 

Kuq) Lh o 
hive clean 

Serious 
pests (no 
self-defence 
by bees) 

Minor pest 

Minor pest 

Minor pest 

nare 

Actjve at 
wider range 
of temper a 
ture (~':"4 1 °C) 

Collects 
small amount large r amoun t 
(20 - 60 g) (90-510 g ) 
per colony per colony 

1.5 kg 4.5 kg 
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!!.. cerana (Marghalla and Swat strains) has lesser 

production potential than A. mellifera. However, the former 

spec'es can with:::; tand the attack of ho r n ts. There are some 

areas where A. me llilera s uccumb s to the hornets. Tbus bee 

keeping with A. cerana is appropriate in high hornet population 

areas. 



lt0W COST HIVES 

i. Hives 

. The low cost hives were manufactured on the lines 

given under 'Material and Methods' . The performance of A. 
cerana was tested in hives made up of (1) clay and chopped 

wheat straw (CCWS); (2) glauconite, newspapers and fine 

wheat flour (GNPWF); (3) glauconite, newspapers, fine 

wh at flour and dry agave leaves (GNPWFAL); (4) cement, 

sand and newspapers (CSNP) ; (5) clay and rice husk (CRH); 

and (6) clay and rice husk ash (CRHA). These low cost 

hives proved almost equally well for the performance of 

bees (Fig. IE). However, temperature was about 1-l.5°C low 

in Glauconite and clay hives in May-June (summer) and 

- 2°C ' high in Decemb r-January (winter) as compared with 

thaL in Langs Lro h h'ves. Anyh w L "an porLaLion of all 

h~l8C' hives was mo t'C' difficulL than LhaL 0.£ I,ang~Ll'oLll 

11 'vos. Til · "urn n I and , and h' v .s WOl'(' hetlv i '1' Limn n ] I 

others. Average bee streng~h and hDney yi Id of ~. cerana 

colun.ie:::; (3 reI . 'ut 'f::;) W re stud.Led LlI rape seed crop 

(B assi a. campestr' '), "phulai" (Acacia modesta) and 

berseem (Trifolium spp.) in Islamabad and Rawalpindi areas 

-rom December, 1986 Lo May, 1987 and are given in Table 35. 
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Table 35 .. 
Average honey yield in different hives 

No. bee frames Honey ~ield (k~) 
Hives Dec. Ma~ Ran~e Average 

1. CCWS 5 9.2 1.3-5.3 4.!'> 

2 . GNPWF' 5 8.8 5.2-6.1 5.7 

3 . GNPWFAL 5 9.5 4.7-6.2 5.2 

4. CSNP 5 8.7 5.1-6.7 6 . 1 

5. CRll 5 9.3 4.9-6.2 5.8 

6 . CRHA 5 8.9 5.2-6 .5 6.1 

7 . LangsLroth 5 9.5 4.5-G.6 5.5 
(control) 

Th(~ data j n Tablo 35 tneli caLc Lhat there was no 

marked dillerenco in the developmenL of bee strength and 

lIol1('Y ylt'ld 111 low eo:-;L Illv('H I\.~l (',()lllPtlt'l'c1 with Llwl ill 

Langstroth hives. The cost of these hives was Us.18-30 per 

unit as compared with that of Rs.500 of Langstroth hOve. 

Latif et al. (19S6g)reported that A. cerana colonies 

were more susceptible to the attack of wax moths and also 

suffered due to low winter temperature in mud-wail hives. 

The present studies indicated that there was no marked 

difference in the incidence of wax moths in all these hives. 

Some 3-4 frame bees increased to 5-6 frames in rape seed 

(.:!£. J_ c~l!lpestris.) ~CIlOp during December-January. The mortality 
2 •. _ J 

of bees in winter was not higher in these hives than in 

Langstroth ones . 

These low cost hives worked well when kept at one 

place and were not suitable for migratory beekeeping. The 

hives made up of glauconite( 'multani mitti') , newspapers and fine wheat 
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flour were further improved by plastering these with thin 

layer of cement. These proved better Lhan others wIth 

regard to firmness and quality. 

11. Frames and comb foundations 

Beekeeping is practised as a cottage lndustry in the 

northern areas. Each beekeeper has 1-8 colonles of A.cer~a. 

Comb foundation sheets are not available in these areas. 

Therefore studies were made to circumvent this problem by 

using different types of low cost frames prepared 

on the lines mentioned under 'Material and MethodS'. 

The colonies with about six frame bees havin~ (1) 

frames of wooden piece tied with triangular comb foundation 

sheets supported with 1 mm thick wire (WPTCFS, cost per 

frame Rs.5), (2) standard full depth frames with 1 mm thick 

wire covered with wax (SFDWW, R~ 11) , (3) super frames with 

1 mm thick wire covered with wax (SFWW, Us. 7), (4) standard 

full depth frames with plastic or cloth sheets; having 

holes each of 1/2 cm diameter at 2 cm distance, coated wit h 

wax and passed through comb foundation machines (SFDFPSW, 

Rs.8), and (5) standard full depth Langstroth fram,es with 

normal comb foundation sheets (SFDFNCFS, Rs.18) drew combs 

fairly well in clay hives and produced 3.2-5.1 (average 4.2 ), 

4.3-6.6 ( average 5.9), 3.2-6.8 (average 4.8), 3.7-5.7 

(average 4.6), 5.2-7.8 (average 6.7) kg honey, respectively, 

from Plectranthus rugosus plants in Swat during September

Oe. Lobol'. {IOWCVC l', hon(!y produeLion in eav lti.(~s or wal1R 

w f Chuu L l't'nmu::; ('WWOl") WLt::; 1.2 - 2.:J (ltV 'l'u.gu .1 . G) k~ p t' 

co lony at that location in the same period. This indicates 

that colonies having thesc frames yielded fairly high honey 

as compared with those reared tradItionally in cavities of 

walls without frames . 



CHAPTER IX 

HONEYBEE POLLINATION OF CROPS 

Honeybees are known to increase the yield of several 

cross-pollinated crops and fruit plants to the value o f 

10-20 times more than the cost of honey produced by them 

(McGregor , 1976). Therefore, studies were conducted to 

determine the effect of honeybees and other insect 

pollinators on pollination of alfalfa, berseem, loquat, 

apple, pear, litchi, turnip, coriander, carro t and sunflower 

under local conditions . Frequency of the insects visiting 

these crops was studied and the yield of selected plants 

estimated . 

1 . ALFALFA AND BERSEEM 

Failure of seed - setting in alfalfa (Medicago sativa) 

is a serious problem . Tripping (the release of staminal 

column from the restraining process on the wing and the 

keel petals) is essential for pollination of this crop 

(Armstrong and White, 1935) and is mainly performed by 

insecL s , parLicularly b8es (BolLon, 1962). Ahmad (1976) 

studied insect pollinating fauna of alfalfa in Pakistan and 

repor t ed that honeybees play an important role in pollination 

of this crop in the country . Similarly the pollination of 

berseem (Trifolium alexandrianum) by bees is quite well 

established. Shamel (1905) reported that bees are absolutely 

necessary for its pollination. This has been verified 

with caged and open plots by Hassanein (1953), Latif (1956) 

and Narayanan et al. (1961) . These reports leave little 
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doubt that insnct pol1tnaLion i:::; absolutely necessary for 

profitable seed production of alfalfa and berseem. Studies 

on those ClOpS were conducted o~ :t he pe~in~erics of for st 

areaR at Haripun,J{hwlpnr .an .'l'axila. -The: data op. yield of crops 

visi ted and almost not-visited by bees are given in Table 36. 

Table 36 

Yield of seed per hectare (ha) 

Not visited by bees Visited by bees 
Locality Crop Plot size Yield (kg) Plot size Yield (kg) 

(ha) per ha (ha) per ha 

IIaripur Berseem 0.20 378.5 0.10 13G.3 

" 0.10 331. 8 o . ;;;0 55:3\. [) 

i\l.fulfn (),20 267.8 lJ.20 378.0 

Khanpur 13(~ r s<'em (J • 1(J 322.7 0.0 7 1171.7 
Alfalfa 0 . 05 350.3 0.05 405.7 

Taxila Berseem 0.07 349.4 0.07 1228.8 

It j_s quite obvious from the data (Table 3:6) that the 

honeybees played an important role in the seed production of 

these crops. 

2. LOQUAT 

Loquat (Eriobotyra japonica) is commercially grown 

in the foot-hills and hills in the country. Pollination 

requirements are known to vary with the varieties (McGregor, 

1976). Mortensen and Bullard (19G8) reported that cross 

pollination was beneficial to all and necessary to some 

varieties. To determine the effect of honeybees on polli-
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nat ion of this crop, "4 colonies of A. cerana were placed 

in 1.5 ha orchard of loquat at Jolian. Six loquat trees were 

selected in the first week of October. Three branches each 

having 50 flowers (before opening) w re armarked on each 

tree for various treatments. The first branch was covered 

with muslin cIa h to exclude all insects:, second branch 

with rrosquito net cloU{ tel exclude bees and larger insects _ and 

third branch left open for allowing the bees and other insects 

to visit the flowers. The number of fruits set on selected 

branches were counted by the end of February (Table 37 ). 

Table 37 

Number of fruits set on each twig 

No. of fruits set 2f:')r 50 flower 
Replicates Muslin cloth 1kt cloth Open Lwi.g~ ____ 

1 5 7 12 

2 4 6 11 

~~ <1 G 14 

4 3 7 13 

5 2 5 14 

6 4 6 12 

Total 22 37 7~ 

Percentage 7.3 12.3 25.3 

The data in Table 37 show that 3.5 times more fruits 

were set on open twigs as compared with those covered with 

muslin cloth indicating that the bees and other insects play 

an - important. role in setting of loquat fruits. 
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3. APPLE 

'Hed delic;ious' and 'G:>lden delicicms' varieties consti lite rrost 

of the apple plantations in the Murree liills. These varieties 

flower in March. During this month, weather remains occasion

ally cloudy restricting the activities of honeybees and other 

insect pollinators. There were about 150-200 wild honeybee 

colonies and a small number of insect pollinators in apple ax.ea in 

Murree.The bees and other insect pollinators were not present 

in sufficient numbers for pollination of apple. The f~rmers, 

unlike those in advanced countries, are not aware of the impor

tance of bee pollination in setting of frujts. Furthermore, 

the small population of honeybees visiting 'Red delicious' 

variety soon learn to obtain nectar from the side of the 

flower. These side-workin~ bees stand on petals and avoid 

contact with the sexual parts of the flowers. It further en

hances the pollination problem in this variety. llowever, in 

some other apple var iet ies such a 'Golden de I icious " 'Sky spur', 

'Nuggot' and~ashmiri Amr~' the bees work down to the nectary 

from above; these top workers splatter themsolves wjth pollen 

nndlJl'tlsh S()m(~ poJlcno11t:oLhc Rl.ignuu-: of Lho piHt.lh; and ()I'l'l

ciently pollinate these varieties . Thus this situation in the 

Murree area results in lesser yield of apple fruits particular

ly in 'Red delicious' apple and to some extent in other varie

ties. In addition to poor yields, inadequate pollination usua

lly results in the production of some misshapen fruits. 

An experiment was conducted on five apple varieties 

namely 'Sky spur', 'Red delicious', 'Kashmiri Amri', 'Nuggot' and 

~c-Intosh' in two fields of 0.40 ha each at Murree. Four A. 
cerana colonies were used to pollinate the crop. Two colonies 

were placed in the centre of each field. Four plants of each 
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variety were selected. Three branches of uniform size and 

age bearing equal number of flower buds were selected un 

each plant. One of the branches was covered with muslin 

cloth bag, (no insects visited), the other with net cloth 

bag of 3.5 mm mesh size (insnct s s maller than beeR v1si.ted) 

and the third was left open and tagged (bees and other insects 

visited). The number of flowers and fruit set on each branch 

were counted and are presented in Table 38. 

Variety 

'Sky spur' 

'ned delicious' 

'Kashmiri Amri' 

'Nuggot' 

'Mc-Intosh' 

Number of flowers and fruit set 

Flowers 
per branch 

in each bag 

194 

308 

167 

205 

197 

Muslin 
cloth 

3 (1.5%) 

0 (0.0%) 

3 .( 1. 8 %) 

5 (2.4%) 

6 .( 3 . 0%) 

Fruit set 
Net 
cloth 

9 (4.6%) 

5 ( 1.6%) 

10' (6.0%) 

11 (5.3%) 

18 .( 9 . 1 %) 

Open 
twigs 

48 (24 .7% ) 

91 (2.9.5%) 

43 (25 .7% ) 

55 (~6 . 8~O 

44 (2:2 .3i.0 

The daLa i.nd:i.caLc UmL fruj L HuLLing wu~ 0.- :3% in muslin 

cloth bags, 1. 6-9.1% in net cloth bags and 22.3-2a.5% in open 

twigs indicating a marked effect of honeybee and other insect 

pollinators on fruit setting of apple. 

Thus it seems that either the honeybee colonies should 

be shifted at the time of apple blossoms or the level of natu

ral honeybee or other insect pollinator populations be raised 

in the apple areas ·in the Murree Hills. 



- 195 -

4. PEAR 

Nine pear plants were select d at different places 

in field. Three branches each having 30 flowers (before 

opening) were earmarked on each tree for varoous treatments. 

FOrst branch was covered with muslin cloth and second with 

netting cloth ,While third was left open ~ Average number.s of insects 

visiting eacbbranch were 20 !. cel?ru1a, 25 !i.. rrellifera, 5 !. f lorea, 

4 A. dorsata and 3 other insects in 45 minutes during 8-9 

a.m. The number of fruits set on selected branches was 

counted by the end of April (Table 39 ). 

ileplicates 

1 

2 

3 

4 

5 .. 

6 · 

7 

8 

9 

Total 

Percentage 

Table 39 

Number of fruit set on each branch 

No. of fruits formed per 30 flowers 
Muslin cloth Net cloth Open b_r_a_n_c_h __ _ 

2 

1. 

1 

1 

2 

2 

1 

2 

1 

13 

4.8 

2 

3 

3 

2 

2 

2 

3 

3 

2 

22 

8.1 

4 

4 

4 

2' 

3 

4 

4 

32 

11. 9 

The data (Table 39 ) show that 2.5 times more fruits were 

set on open twigs as compared with those covered with muslin 
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cloth indicating a definite role of bees and other insects 

in fruit setting of pear plants. 

5 . LITCHI 

Some 75 twigs (each 1I3 ·rnzteIl- long and of almost equal 

breadth) were selected on 25 litchi plants in April . Of these, 

25 twigs were left open and 25 twigs were covered with muslin 

cloth and 25 twigs with netting cloth. The frequncy of insects 

visiting each open branch was 7 A. cerana , 5 A. florea and 4 

other insects in 45 minutes during 8 ~ 9 a.m. (three replicates). 

The fruit formation on open twigs and those covered with nett

ing cloth was, respectively, 4.4 times (48 fruits) and 2.6 

times (2 9 fruits) higher than those covered with musl in cloth '

(11 fruits) on 25 twigs in each treatment. 

6 . TURNIP 

I nat urn i p fie 1 d , 2 5 t wig s (0. 45 m Ion g and 0 f a 1 mo s t 

equal b readt h) were covered with muslin cloth nnd 25 twigs with 

n0tting cloth, and 25 t wi gs of the same length and breadth were 

left open. Average number of insects visiting each twig having 

open flowers was 9 A. cerana, 7 A. mellifera, 8 A. dorsata and 4 

!. florea per 45 minutes during 8-9 a.m . (three replicates). Seed 

yield of these twigs was measured after harvesting the crop. It 

was found that flowers left open and those covered with netting 

cloth produced 1.5 (652.0 grams) and 1.1 times (453 . 6 grams) 

more seed as compared with the flowers covered by muslin cloth 

(425.2 grams). 

7. CORIANDER 

Some 75 plants of coriander of almost equal size were 
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selected. Of these, 25 plants were covered with muslin and 

25 plants with netting cloth, and 25 plants were left open. 

The frequency of insects visit'nr each branch of open flowers 

was 6 A. cerana and 9 other insects per 45 minutes during 9-10 

a.m. (three replicates ) . On harvesting the crop, it was found 

that plants left open for visits by all insects and those 

covered with netting cloth yielded 3.6 (303 .3 grams) and 1.7 

(141 .7 grams) times mor e seed, respectjve ly, than those cove

red with muslin cloth (85.0 grams). 

8. CARROT 

Three plots each havin~ 24 plants of almost equal 

size were selected. Plants were left open in the first plot, 

covered with muslin cloth in the second plot and with netting 

cloth in the third plot. The frequency of insects visiting 

each open plant was 5 A. cerana , 6 ~. florea,2 ~. dorsata 

and 3 other insects per 45 minutes durinr 9-10 a.m. (three 

replicateR) The plants lefL open for the visits 01 all 

imweL:c; and Iho~(' eovel'ud wiLh nULLlnf!: uloLh produu(Jd ~.2 L.Lm()~ 

(311.8 grams) and 1.8 times (255.1 grams) more seed, respec

tively, than those covered with muslin cloth (141.7 grams) . 

9. SUNFLOWER 

Sunflower (Helianthu s annuus) has been cultivated on 

a small scale in the country, but occasionally the crop fail ed 

due to lack of pollination. Honeybees have been reported to 

be the primary pollinating agents of sunflower in most of its 

cultivation areas in the world (Cardon , 1922; Cirnu, 1960; 

Fomina, 1961; Glukhov, 1955; Pritsch, 1965; Radaeva, 1954). 

Shortage of honeybees in sunflower fields is known to result 

in small seed crop (McGregor, 1976). 
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Cultivation of sunflower ha~ recently been 8Larted 

in Islamu.bad Dis rict. Among the pollinating insects 

Xylocoplt fen 18_tratn. F., X. pubes~ Spinola and Bombus 

haemorrhoidalis Smith occurred in sunflower fields, but their 

populat'ons were very low . Hence these insects appeared to be 

of no considerable importance in pollinating this crop. lloney

bees were therefore used to supplement the pollinating fauna 

in that area. Fourteen colonies of A. ceran~ were placed in 

the SUIlfIlblA'Gl' , (cuilt '{v:M"'Record l ) inl'ID, ar a ,of 7' ' 113: , c;lu·t 'ing th flower 

ing period from August 27th to September 10th, 1986.Four sites 

were selected for studies on th eff cts of insect pollinators 

on seed setting of th crop (four replicates). Ten heads were 

examined in each r plicate . The diamotor of each head was 

measur d, and Lhe mature, hollow and shrivelled (damaged by 

Nysius sp.) grains were counted (Table 40). The data indicate 

Lhat fertilisation occurred in 76.3-84.2% florets in open heads, 

0.3-3 . 5% florets in heads covered with muslin and 4.1-15.5% 

florets in heads covered with net cloth. This shows that the 

honeybees or other insect pollinators are most essential for 

successful cultivation of sunflower crop particularly the open 

pollinated varieties. 



Table 40 

Effect of honeybees bn the yield of sunf lower 

Diameter of head Mature seeds :!:nsect damaged Hollow seeds 

Treatment Rep:~- (cm) (fertilisect) seeds (fertilised) (unfertilised) 
Range Ay~ Range Av'1' {.age Range Av'! %age Range AVf %age 

cates No. No. No. 

Heads R 1 30.4-41.9 36.0 345-735 571 67.1 71-207 129 15.2 45 -25 6 151 17.7 
open R :2 29.4 - 45.7 35.8 213-851 681 66.5 24-222 116 11.3 61 -93 0 227 22.2 

R 3 27.9-39.3 33.2 468-838 687 72.5 6-170 116 12.2 60 -23 2 145 15.3 

R ~ 27.9-40.6 35.0 488-1070 737 75.2 14-78 38 3.9 106-560 205 21.0 ...... 
m 

Heads R 1 27.6-44.4 37.0 4-168 .... <) 
oJ.., 3.2 954-12 15 979 96.8 c:.o 

covered R 2 26.6-42.1 33 .0 7-78 34 3.2 615 - 1768 1023 96.8 with 
muslin R 3 27.9-34.3 28.4 4 - 83 31 3.4 397-1346 888 96.6 
cloth R 4 25.4-40.6 53.n 5-132 37 3.5 694- 1560 1005 96.4 

Heads R 1 25.4-39.6 33.5 12 -98 41 4.5 538-1363 878 95.5 
covered R 2 20.3-36.3 29.9 26-115 62 6.0 19-128 70 6.8 501-1223 901 87.2 with net 
cloth R 3 19.0 -3 0.4 25.1 11-195 86 10.3 1-29 8 0.9 416-1133 741 88.7 
(mesh 

R ~ 25.4-40.6 35.5 10-81 50 4.0 817-1580 1188 96.0 size 
0.33 cm) 

* Average 
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HONEYBEE POLLINATION AND PEST MANAGEMENT 
IN (BRASSICA CAMPESTRIS) CROPS* 

Rape and mustard (Brassica spp.) crops are the 

most important sources of nectar and pollen in winter. 

In some areas insectic'des are spray d for the control 

of pests of these crops and cause heavy losses of 

honeybees. Studies were conducted to develop insect 

pollinator and pest mana~ement ' of these ' crops. 

i. Insect pollinators 

There has been considerable study of the pollinators 

of rape (Brassica campestr is) crops in Paldst an. Accordi n g 

to Mohammad (1935), 117 species of insects belonging to 

7 orders visited this crop and that Andrena ilerda Campron, 

Apis florea and Halictus, sp. in descending order of 

abundance were important pollinators of this crop at 

Faisalabad. Rahman (1940) stated that Andrena ilerda was 

the primary poJlinator and that rape and other oil-seed 

crops were frequenLly v'sited by Api.' .rloroa, HaJictus sp., 

~. salsettemsis Ckll., Andrena leaena Cam., Andrena (4 spp.) 

and occasionally by two species of Colletes, Xylocopa sp., 

~. nasalis Westw., Ceratina sp., C. binghami Ckll., 

Nomada (3 spp.), Thyreus SPa and Anthophora vedetta Nur. 

Seed yield of this crop was greatly increased when hive s 

of Apis cerana were placed in the fields (Latif et al., 

1960e). Rape flowers were visited ma'nly by Apis cerana 

followed by Andrena ilerda, Apis dorsata, A. florea, 

,IIal;ictus spp., a Syrphid and Techinid flies, while 18 

species of bees of the genera Colletes, Andrena, Lasioglossum, 

*Paper accepte:d, letter attached,- a.ppendix V. 
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§J2hecodes, ~yl(;copa, S::_e2-::..at ina, Nomada, An..!J1Ephora and Not~.} (22 de~ 
were occasional vi.sitors (Latif et ~l., 1~G5). 

During the present studies,~pis cerana, 1':... flore~, 

A. dorasta, Amegilla comberi CklJ., Ceratin~ simlllima Smith, 

Andrena ilerda,Pith}tis smaragdula (F.), Tetralonia sp., 

Thyreus ramosus Lep., Xyloc<2P~ EEbescens Spinola, ~. 

fenestrata Fab., X. aestvans (L.), Erjstalis tenax (L.), 

Eristalinus megacephalus (Rossi) and Megachile bicolor F. 

were collected from rape flowers in Rawalpindi area. A. 

mellifera, 1':... cerana, 1':... dorsata, A. florea, Andrena spp., 

Eristalis spp. and Halietus spp. constituLed 35.2, 29.4, 

14.5., 9.7, 4.8, 3.2 and 3.2% population of poJlinating 

fauna in the experimental fields. The populations of non

bne pol] inators was insignificant in thi~ crop. The effecl 

of t.hesL" spec. ios on seed set ting of this Ct oj:' wah iuvest i -· 

ga ll'ci by count.i.ng Lhe number of. pud[.; ~..l.nd :.-:;eed~:; per open 

(v;:.-:;it.<'d hy hp(,s) and <'ov('r,~d (nol. 'Ji'-;lii(\ b~·v' 1 .. ·(·: ... ) pla.nts 

( 'I' H h 1 \' II 1 ) • 

Treatment 

Covered plants 
(not v is.i Lcd 
by bees) 

Open plants 
(visited by 
bees) 

Average 
difference (% ) 

Table 41 

Effect of insect pollinators 
on seed setting of rape crop 

Number per Elant 
Pods 

Deve12Eed Total 

Min. 279 312 
Max. 326 356 
Av. 298 327.5 

Min . 292 313 
Max. 343 359 
Av. 319 328.2 

7.0 0.2 

Seeds 

1765 
2205 
1958 

3404 
4217 
3815 

94.8 
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The Tlllmber of developed pods and tota] pods was, 

rCHpC'cLlv('ly, higher 7.0 and 0. 2% on open pJ.unt,s Lhan on 

covered plants. Thus d(:)ve1opmenL of pods was slgnj r Ic:unt 1y 

higher (6.8%) on open plants than on covered plants . Average 

number of seed set was 94.8% higher in open plants than in cove

red ones indicating almost two fold increase in yield due to bee 

pollination. 

Honeybees or other insect pollinators increase the 

yield of this crop by cross-pollination (Downey et al., 1970 and 

McGregor, 1976). Seed production has been reported to be 2095 kg /ha 

~ith apiaries beside the field as compared with 1275 kg/ha with 

apiaries at 2.4 km distance (Koutensky , 1958). The yield of rape 

seed is low in Pakistan (618/kg ha) and India (589 kg/ha) as 

compaTed with that in France (2081 kg/ha), West Germany (2584 kg/ 

ha) and Belgium (2737 kg/ha) (Anon., 1983). The population of 

honeybees has been reported to be less than 0.1 hive/sq km of agri

cultural land in Pakistan and India, 0.1 - 0.5 hives/ sq km in West 

Germany and Belgium (Crane , 1975). There are many factors re..,pon

sible for variations in yield, but the honeybee population is one 

of the most important factors affecting yield of this crop in hese 

countries. Thus raising the population level of honeybees should 

improve harvests of rape and other entomophilous crops. 

ii. Effect of insecticides 

a. Insect pests 

Spraying was carried out on crop infested with aphid 

Rhopalosiphum erysimi K. at Gujar Khan in January. Mortality 

casued by various doses of insecticides is given jn Table 42. 
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T'abJ.e; 4g 
Effect of three insecticides 
on the aphid R. erysimi 

Number of aphids per gO plants 
Observation 
period 

Pirimicarb Permethrin Monocrotophos Control 

Pre-treatment 

Post-treatment 
(4 days after 
spray) 

Mortality e%) 

250 g 50 g .100 g 500 g 

3841 3115 4234 3288 

148 576 208 42 

96.2 81.5 95.1 98.7 

3427 

3465 

The data in Table 42 indicate that mortality was 

lower (81.5%) with Permethrin 50 g than the fairly high 

10vol (D5.1-08.7%) wjth Pirimiearb 250 g, Pormethrin 100 g 

and Monocrotophos 500 g indicatIng almost equal effectiveness 

of the last three chemicals at the dosages used. 

Small infestation of sawfly (Athalia proxima Klug.), 

cabbage butterfly (Pierisbrassicae Linn.), cabbage borer 

(Hallula undalis (Fab.) cabbage semi-looper (Plusia 

nigrisigna Wlk.), American bollowrm (Heliothis armigera : llB;') 

and hairy caterpillar (Diacrisia obliqua Wlk.) also occurred 

in some fields. All the insecticides, except Permethrin 

50 g, gave 95-100% control of these pests at the dosages used. 

b. Insec t parasites 

Diaeretiella rapae (Mllntosh) parasitised the aphid 

R. erysimi. It was common throughout rape crop belt. Its 

parasitism was 0-5%. Aphidius matricariae Hal. also 

parasitised the aphid but it was localised in occurrence 

and its parasitism was O-O.~%. The effect of insecticides 

on parasites was studied in sprayed fields (Table 43). 



T~ble 43 

Effect of three insecticides on the parasite Q. rapae 

Parasitised individuals (pi) and parasiLism (p) in 
samples each of 800 aphids 

Permethrin Pirimicarb Monocrotophos Control 
50 g 100 g 250 g 500 g ObserYaLion 

period EL p% £.L ---EL pi . _p% pi p% pi p% 

Pre-treaLment 38 4.8 43 5.4 33 4.1 37 4.6 34 4.3 

Post-treatment 

4 days after spray 42 5.3 5 0.6 80 10.0 2 0.3 41 5.1 

8 days after spray 28 3.5 0 0.0 61 7.6 0 0.0 36 4.5 
M 
a 
~ 
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The data in Table 4$ indicate that Monocrotophos 

500 g and Permethrin 100 g which caused 95 - 98% mortality of 

the aphid brought about a crash in the parasite population. 

The incidence of the parasite increased considerably after 

spraying in plots treated with Pirimicarb 250 g possibly 

due to the specific nature o f t he insecticide and the short 

duration of its residual effects. 

The residual effect of Pirimicarb 250 g against the 

parasite was 4 days. Thereafter it did not affect the adult 

parasite in the field. The pupae and prepupae of the parasite 

were present in almost dry cadavers of the host and also in 

pupal shells. This situation inhibited penetration of the 

pesticide into the body of the parasite in prepupal and 

pupal stages. Thus the parasite in these stages was safe 

from pesticides. The toal life span of the parasite was 1~ 

days ; pupal and prepupal stages lasted for 6 days at the 

L irn(' of the' sprayjnp;. Thus survival porcc)ntai!,o of t.he 

parasite can be calculaLed: 6 (duration in days of prepupal 

stage)- 4(period 'n days of residual effect of Pirimicarb 

250 g) X 100 7 16 (life span of the parasite in days)=12 ,5%. 

Survival of the pest in field treated with Pirimicarb 250 g 

was 100-96.2 = 3.8% (Table 42) as compared with 12.5% of 

the parasite. Thus Pirimicarb 250 g gave fairly good control 

of the aphid with lesser hazards to the parasite. 

c. Insect predators 

Coccinella septempunctata L., Scymnus nubilus Muls., 

Chrysoperla carnea (Steph.) and Orius sp . preyed upon the 

aphid and were fairly common in rape crop and destroyed 

41-85, 16-27, 9-25 and 8-13 aphids, respectively in ' a,"day.Effects 

of insecticides on the predators in relation to the pest 

population are given in Table 44. The data indicate that 



Table 44 

Effect of insecticides on C. septempunctat~ (Cs), ~. nubilUs (Sn), C. carnea (Cc) 
and Orius sp. (Os) predacious on R. erysimi eRe) in sarson crop 

Number of aphids and 2redators in each sample 

Observation Permethrin Pirimicarb Monocrotophos Control 
period 

50 g 100 g 250 g 500 g 

Re Cs Sn Cc Os Re Cs Sn Cc Os Re Cs Sn Cc Os Re Cs· Sn Cc Os Re Cs Sn Cc CS ---- - - - -- - -- -- -- -- -- -- -- --- ----

Pre-treatment 3115 4 2 6 5 4234 4 3 8 11 :3841 3 2 7 5 3288 5 4 7 12 3427 4 5 4 6 

Post-treatment 

4 days after 
spray 3095 5 3 8 7 4205 0 0 0 o 3824 6 7 5 8 3302 0 0 0 1 3405 6 4 3 8 

8 days after 
spray 3102 6 4 9 5 4262 1 0 0 o 3851 7 6 8 8 3340 0 0 0 o 3446 7 4 5 5 

~ 
- 0 

Q) 
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Monocrotophos 500 g and Permethrin 100 g killed a signifi

cantly large population of the predators whereas Permethrin 

50 g and Pirjmicarb 250 g caused significantly lesser hazards 

to the predators than the pest . Permethrin also caused 

fairly low mortality of the pest. Therefore, Pirimicarb 

250 g/ha seems to be suitable dose for controlling the pest 

with the least hazard to the predators. 

d . Insect pollinators 

There were several species of insect pollinators 

in the field at the time of sprayi ng . Apis. cerana and A. 

IlH'11 i [(~1'U. co l onil~s were Govel'ud w ·j Lh musl in cloLh bags to 

l"t'sLrieL the movem 'nL o .r bees and Lo protecL Lhem Jrom 

insecticide hazards. A. florea and A. dorsata suffered some 

losses due to pesticides and some dead bees were found 

under their combs on the ground. Some adults of Andrena 

spp., A. florea, A. dorsata, llalictu~ spp. and Eristalis 

spp. were found dead on sampling spot·~ (Table 45). 

Table 45 

Effect of three insecticides on 
insect pollinators of rape crop 

Name of species 

1.Andrena spp. 

1st-4th day after spray 
5th-7th day after spray 

2.Apis florea 

1st-4th day after spray 
5th-7th day after spray 

3.Apis dorsata 

1st-4th day after spray 
5th-7th day after spray 

No .of dead adults / 20 sq m sprayed area 
Permethrin 

50 g 100 g 

1 5 
2 

3 5 

2 4 

P:ir imicarb M:>nocrotophos 
250 g 500 g 

2 

2 

2 

5 

10 
5 

9 
4 
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1 2 3 4 5 

4.Halictus spp. 

Ist-4th day after spray 1 1 4 
5th-7th day after spray 3 

5.Eristalis spp. 

Ist-4th day after spray 2 1 2 
5th-7th day after spray 

Total 9 16 8 42 

MorLality of pol ljnating boes was vary Jaw with 

Pirimicarb 250 g, low to medium with Permethri n 50 and 

100 g, highest with Monocrotophos 500 g indicating least 

hazard to bees from the first insecticide. Some adults of 

insect pollOnators were found to be dead at places other 

than the sampling sites. The nesting sites of some 

pollinating bees could not be found. Therefore, mortality 

of the insect pollinators could not be determined at 

their nesting places. 

iii. Multi-purpose honeybee flora 

Pakistan's honeybee population is among the lowest 

in the world (Crane, 1975). Therefore, pollination of 

entomophilous crops is adversely affected, resulting in 

low yields. The low honeybee population warrants some 

alteration in agro-forestry plantation programmes in order 

to provide a flora suitable for honeybees throughout the 

year, thus increasing the population and leading to better 

pollination in entomophilous crops and fruit trees, with 

the additional prospect of honey production. 



- 20 9 -

Plan tin g programmes h ave b een unde r t aken fo r v a r ious 

purposes and some of the plants u sed for p lan t in g a lso 

produce nectar and pollen, enablin g t h e b ees t o t h r ive. Thus 

t here is t h e potentia l f or improving the yield of many frui t 

and s eed crops through bee foraging and pollinating activities 

with the additional produc t ion of honey . Some plants, grown 

for various other purposes , are also quite promising for 
I 

honey production . Some of these, alongwith their uses, are 

listed in Table 46 . It has been observed in certain areas 

that where these plants provided nectar and pollen tli..roughout 

the year, the insect pollinators were abundant. Thus 

development of the sort of farm forestry which provides 

nectar and pollen all the year, thus raising the population 

levels of honeybees and other insect pollinators , helps 

all e v iat e t he pollination problem and incre ases the yield 

of rap e a nd o t h e r entomophilous s ee d crops. 

iv. Economics of i nsect pests and pollinator ma nageme nt 

Hapt' a n d mu s t u rd ( I3t'nss l(:a eampc~-,-:_!_-,_..!.~, n. j un eea, 

B. n a pus , B . carinata, B . alba, B . nigra and Eruca sativa 

(syn . Brassica eruca) are cultivated on about 385 , 500 

ha in Pakistan (Anon . , 1984). These crops have been reported 

to be either self-sterile or benefitted by honeybees 

(McGregor , 1976 and Free, 1970). Some of these crops have 

shown up to two fold increase in seed yield when sufficient 

number of honeybees were provided in the field (Meyerhoff, 

1954 ; Olsson, 1955; Koutensky, 1958; Free and Spencer-Booth, 

1963; and Downey, 1964) . In the present experiment the 

increase in the number of seeds was 94 . 8% due to honeybee 

pollination . Because SO!l'E of the- i nsect pdllinators rure 1already 

pre sent in the field , it is presumed that honeybee poliinatlon 

Would - at - least brin g abou t 12 . 5% iricrease in seed yield . Furthre 

nnre,insect pests mainly aph i d s have bee n repo r ted to cause 33-40 



Table 46 

Multi-purpose honeybee flora 

SPECIES 0:: Z 0:: 
.q: W W 

Q 
o zz 
o wo 
X <!I-

01-
0::<>; 
I-X 

z <!) 
o z 
<I) 0.. ..J 
o « 4; 
O::...J U Z 
wo '" UJ 

ex: '" U I-...JI- 0 .q: -z 
-ZZ a:: 04; 
OO«OUJ...J 

I- ...J <XI W 
U ...J E 0:: 
<>; 0 
~a...I-LL Zu- (/)u --.l LL :::::a.. 

ALBIZ[A LEBBECK (S [ R[S TREE) 
ANT[ GONON LEPTOPUS (CORAL VINE) 
CALL I ANORA CALOTliYRSUS (C ALL I ANORA 
SHRUB) ----
CEDRELA TONNA (TOON TR EE ) 

+ + + 
+ + 
+ + 

+ + + 

[PILOB IUM ANGUSTIFOLIUM (WILLOW + 
HERB) 
fP-J OBGTRYA JAPONICA {LOQUAT) + + 

UCALYPTUS CAMALPULENS IS (RED RIVER + + +. 
GUM TREEI 
E. CITRIODORA ( LEMON SCENTED + + + 
GUM TREE) 

GRAND IS (BLUE GREEN TREE ) + + + + 
. TERETICONRNIS (RED GUM) + + 
LEDITSIA TRIACANTHOS (HONEY LOCUST) + + + 

GREVILLEA ROBUSTA (SILK OAK TREE) + + + + 

HAEMATOXY LON CAMPEC HIANUM (LOGWOOD + + + 
TRE E) 
~ ALBUM (WHITE DEAD NETTLE ) + + 

EL[LOTUS ALBA (WHITE MEL ILOTUS ) 
fJEDIC~ ARBOREA (W[LD ALFALFA) 
REDTCAGy FALCATA (YELLOW FLOWERED 
ALFALFA 
~~5C?RrgTHUS RUGOSUS (S~AIN SHRUB) 

SOP JULIFLORA :HONEY LOCUST 
TREE 

+ + 
+ 

+ + 

+ + 
i + 1 + 

ROBII~IA PSEUDOACACIA (AIN-UL-ASL + + + 
TREE) . 
SAPINDUS l1VKOROSSI (SOAPNUT TREE) + + + + 

IEBMINALIA CHEBULA (YELLOW + 
MYRO~ALAN) ---
VITEX NEGUNDO !NCIS~ (ASL-[ - AMIR + + 
SHRUB) 
Z[ZIPHUS ~~~ ~~ (ASLE-SEHRA + + + + 
TREEi 

+ 

+ 

+ 

+ 

+ 

+ + + 
+ 

+ + 

+ + + 

+ 
+ 

+ 

+ 
+ 

+ + 

.. 

+ 

t + 

+ + 
+ + 
+ + 

+ t 

+ t + 

t + 

+ 

+ 

+ + 

+ + 

<!I 
Z 

0:::0 
wO 
:£-
00:: 
...Jw 
LL a.. 

APR.-MAY 
JUL. - Nov. 
JUL. - OCT· 

APR. - MAy 

"tAy- JUL. 

OCT . -FEE. 
DEC . - MAR. 

MAy- AUG. 
Nov. -MAR . 
NOV. - ApR . 
MAR. - ApR. 

MAR. -APR. 

JUN. -SE P. 

MAy-JUN. 
MAy-J~ . 
~'Ay-JUN. 

SEP. - OCT. 
APR. - JUN. 

APR.-M.av 

MAy - JUN. 
N'R. - JUN. 

MAY - Nov. 

r~UG. -OCT. 

REMARKS 

PROVIDE SHADE. GREEN MANURE. 

GROWN FOR HEDGE ¢ FIRE 
BRE~ K. 
QUI CK GROwING; FLOWERS 
USED FOR DYE MAKING · 

FRUIT TREE. 
PROVIDE SHADE AND SHELTER 
FROM BlOI., I NG SANDS. 
PRODUCES IWN - EDI BLE OIL' rv 
DROUGHT? FROST RESISTANT. ~ 
GROWN FOR SHADE ¢ WOOD PULP. C) 

GROWN FOR SHADE AND AS HEDGE, 
PODS USED FOR MAKING BEAR. 
GROWN FOR SHADE IN COFFEE AND 
TEA PLANTATIONSJ 

HAEMATOXYLON (ADYE ) PRODUCE D 
FROM THE WOOD. 
USED AS RE SOLVENT AND 
VULNERARY. 

USEFUL FOR RANGELANDS. 
RES[STANT TO COLD AND DROUGHT, 
USEFUL FOR RANGELANDS. 

PROVIDE SHADE AND SHELTER. 
GOOD PLAtlT FOR HI GHLY SALINE 
AN D SANDY SOILS. 
GROWN FOR SHADE AND 
\4l1lD BREAK. 
Y[ELDS S~?ON[ N USED AS 
SUBST ITUTE FOR SOAP. 
fRUITS USED FOR DYE AMD 
TANNI NG. 
GROWN FOR HEDGES, BRANCHES 
USED FOR BA SKET- MAKING. 
GROWN FOR WIND BREAK, 
SHELTER BELTS . 



- ~~ 11 -

losses to almost all the rape and mustard crops in Pakistan 

(Anon ., 1975). Thus control of these pests would at least 

increase 12 . 5% seed yield of these crops. 

Among the insecticides tried, Pirimicarb proved 

somewhat specific for aphid control. Spraying was done with 

knapsack sprayer in infested areas only. The insecticide 

dose for one ha was used for spraying infested patches for 

three times at about a fortnight interval. Rape crop is the 

most important pollen and nectar source. The beekeepers 

prefer to place their colonies in these crops for increasing 

bee strength and for honey production. The economics of 

aphid and pollinator management is presented in Table 47. 

Economics of insect pest control 
and pollinator management 

1. Expenditure on insect pest and pollinator management 

A. A labourer for spraying/ha/day Rs. 30 

13. Duprc'c in. U .on of knapsack spruy() r / day H:-; • 3 

C. COoL or Pirill1ical'b 250 g/ha TIs . DO 

D. Rent of bees Rs. 10 

E. Expenses/ha Rs. 133 

F. Total expenses for 385,500 ha Rs. 51,271,500 

2. Incre~se in yield 

A. Pest management Percent 12.5 

B. Pollinator management 'Percent 12.5 

3. Area and production in 1982-83 

A . Total area under rape and mustard crops Hectare 385,500 

B. Yield per ha Kg 638 

C. Total production Tonnes 246,000 
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4 . Income 

A. Total increase in yield @159.5 kg/ha 
Tonnes 61,500 

B. Sa price of rape seed per tonne 
(@Rs.412-450*/lOO kg, November, (1987) Us. 4,120-4,500 

• S' Pi' . c of 61,500 tonnes rape seed 
(@Rs.4120/tonne) 

6. Saving owing to aph'd nd pollinator 
man~gement in rap crop 

Rs. 253,380,000 

Rs. 202,108,500 

table 011 wertb 001 500 Uan ant. 1rJpartedUl lMuall,. 
will DOt doIwI With the ~ production of t if CJ'OP. 

The cost of spraying was about Rs.133 per ha and 

Rs.51,171,500 for the entire crop of 385,500 ha in the 

country, It would increase the seed yield at the rate of 

159.5 kg per ha and 61,500 L nnes from 385,500 ha worth 

Rs.253,380,OOO annually. 



CHAPTER XI 

CONCLUSIONS 

Apis cerana c oexits with three other species of Apis 

in s ome areas in Pakistan. It overlapped with ~. mellifera 

at some locations and created serious mating problem for 

queens due to competition of their drones. Consequent1.y 

A. cerana populations were adversely affected in areas where 

the number of its colonies was low and the area was dominated 

by!. mellifera . The present situation would require queen 

rearing of A. cerana a nd A. mellifera separately in isolated yards. 

Migration of A. cerana bees in multiple-queen colonies 

from the hills to the foot-hills in September-October and 

vice versa in May-June due to severe cold and dearth of 

flora, survival of strong queens and mortality of weak ones 

in these colon ies seem to support the main tenan ce of high bee 

population levels in these areas. Annihilation of colonies 

headed by weaker queens produce d from subnormal queen cells 

in Lbo Murghalla area and fairly h igh reduction in t he 

populaLion or llonc'ybeo8 ill dear Lh por'iod suggest. t haL 

supplemental feeding is most essential f or maintaining the 

desired strength of bees in the colonies and fo r production 

of high honey yield. 

Some 20 kg sugar feeding per colony before and after 

honey flow and in dearth period continued brood rearing and 

maintained honeybee populations at higher levels and 

consequently resulted in better honey yield . 



Major honey flow occurred in different areas at 
different times i.e March-April, May-June, September-October 

and January-February~ Thus the schedules developed during 

the present studies for migration of bee colonies proved 

very useful to increase honey yield to the extent of 3-5 

times per colony as compared with the colonies stationed 

at one place. 

A. cerana colonies procured from Swat had a higher 

honey yield than that of colonies from Margha l la area. 

Queens of A. cerana were produced from larvae of Swat strain , 

grafted in A. mellifera colonies. These colonies were more 

productive than those of Swat and Marghalla strains. 

Beekeepers can produce !. cerana queens in !. mellifera 

colonies for better build up of colony populations and high 

honey yield. 

Wax moth infestation was suppressed by releases of 

!p-antele~ ~alleriae produced by the new technique developed 

during the course of studies. This parasite can be mass

produced and released for successful control of wax moths at 

a very low cost by the heekeepers. Tho conLrol of hornets 

was achieved by Lhe utilisation of the parastJc mite Pyenotes 

ventricosus and by the use of baits of two chemic~ls namely 

strychnine hydrochloride and zinc phosphide applied to the 

hornets by the technique developed during these studies. 

These techniques for the control of wax moths and hornets 

can be practised by beekeepers on a large scale. 

Acarapis woodi is very serious pest of A. cerana bees. 

Repeated applications of Folbex VA controlled the mite 

infestations, but this method of control has its own practica l 

limitations. The chemical is quite expensive and is not 

easily available in the market. Some other inexpensive 
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measures of control including development of resistance in 

the bee against the mite are required to be developed for 

its effective eradication. 

The integration of some new and known management 

practices including supplemental feeding, miRration of 

colonies on different flora, space reduction in brood 

chamber during nectar flow, prevention of swarming and 

absconding, control of pests and diseases and other 

miscellaneous manipulations proved very useful. The 

beekeepers can practice this integrated management system 

for the population build up and increased honey production. 

Beekeepers are using traditional hives in the 

northern areas of Pakistan. They can not afford to buy 

(1)(' IllOdl'l'll l)()('kl'('ping l'lJuiplIl(~IIL. '[' IH' low ('()kl. IlIV( )k (Hf"3.18-

30 each) along with the frames (Rs.5-11 each) would prove 

useful for pursuasion of the beekeepers to use Langstroth 

hive (Rs.500 each) for higher honey yield during the 

transitional period until they start using Langstroth hives. 

The flowers of different forage, fruit, vegetable and 

oil-seed crops were visited by various species of insect 

pollinators, but their populations were very low~ The honeybee 

~. cerana used as pollinator brought about a fairly high 

increase in the yield of these crops. Therefore, it would be 

appropriate if the use of bees for pollination of crops is 

popularised among the farmers in the country. 

The rape Brassica campestris is the most important 

honeybee flora during winter in Pakistan. Aphids inflict 

heavy damage to this crop and are controlled by insecticides 

in some areas. The pesticides commonly sprayed in this crop 

cause heavy losses to honeybee and other insect pollinators. 
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Consequently the pollination process is hampered resulting 

jJl low yi:.ld 0 1h' 'op. 'I'll< j t,·'cV -'i.c Pi'm'e b was 

found to be somewhat specific for th cph'd control. Honeybee 

pollination and pest management system developed for rape 

crops would solve the pollination problem with fairly high 

increase in the seed yield ameliorating t he oil-seed situation 

in the country. 



CHAPTER XII 

SUMMARY 

A survey was made to determine the distribution 

limits of the oriental bee Apis cerana and other Apis spp. 

i.n the countty and a distribution map was pr~pared. Besides, 

studies were conducted on competition of A. cerana with 

other three species. 

Investigations were made to develop integrated 

management of A. cerana colonies Wild colonies of this 

bee migrated in single or multiple-queen swarms from the 

hills to the foot - hills and vice versa due to extremes of 

temperature and dearth of flora. This caused considerable 

mortality of the queens in the migrating multiple-queen 

wild colonies resulting in survival of strong queens for 

the next generation. 

Some A. cerana colonies usually perished in Marghalla 

area. The queens in some colonies were found to be subllO~RI. 

Studies on development of queen cells showed that queens 

produced from subnormal cells laid lesser number of eggs 

and could not normalize bee strength of their colonies. 

Hence they did not survive the hazards 'of extretne's of temperature 

and floral dearth periods. 

Supplemental feeding resulted in fairly large 

build up of bee population required for higher honey yield. 

Six kg supplemental diet particularly plain candy fed to 

bees from mid-winter to early spring (January to March) 

built-up the colony population and produced 3 times 
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mor e hon ey yield in spring (18 kg) than that in control 

colonies (5 .7 kg). The honeybees are under stress durin~ 

mid-June to August because of high temperature and 

shortage of bee flora in the plains and foot-hill areas. 

Supplemental diets fed at the rate of 4 k~ per colony 

during June - August resuJted in three times increase 

in bee population and also prolonged the breeding and 

queen rearing for a considerable period. Provision of 10 kg 

sucrose solution (sugar and waLer 1:1) and 3 Itg musk-melon 

extract during May - August induced the queens to produce 

drone brood and supersedure queens cells . This management 

practice not only improved the bee strength but also 

provided mated queens for the queenless colonies. 

Reduction of space (frames) in the brood chamber 

induced the queen bee to lay lesser number of eggs and the 

b~es to concentrate on nectar collection resulting in higher 

honey yield (6.3-9.7 kg) than that in control (2 . 3-4. 6 kg) 

pel colony. 

The influence of comb construction on swarming and 

llOlH'Y yiold was dl'termtnod in coloni us having ono year old 

queens. The colonies provided with drawn combs produced 

higher number 0 f queen cells (15.7 per colony) 'as 

compared with those supplied with comb foundation sheet 

and drawn combs in the ratio of 1:1 (13.5 per colony). 

Honey yield in the forme r colonies was hig~er (23.2 kg) than 

that in the latter (13.2 kg) . 

Clustering of this honeybee commonly occurred on 

front walls of the hives in summer and resulted in reduction 

of honey yield. Addition of one empty super below brood 

chamber eliminated cluster possibly by increasin~ the air 

supply and releasing the str£ss condition in the hives . 
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None of the areas are known to provide honeybee 

flora throughout the y e ar . Most of the beekeepers, except 

a few progressive ones, keep their colonies at one place 

or shift them at short distances in the same area throughout 

the year. Therefore, the bees are subjected to starvation 

during dearth periods resulting in very low honey yield. 

Schedules for migration of ~. cerana colonies to different 

floral belts were developed for maximum exploitation of 

available flora for higher honey yield . 

Honey production of migrated and non-migrated 

A. ~~~ (:ulon1e:::; was s Ludled in some PlH'LR oj' Punjab and 

NWFP. Average honey yield of honeybees migrated to Rawalpindi, 

Islamabad and Swat was 16.9 kg per colony; those shifted in 

Rawalpindi and Islamabad areas produced 8.1 kg honey per 

colony. Average honey produc ion of the colonies placed in 

Swat and Islamabad was 5.7 kg and 4.7 kg, respectively. This 

indicates that migration of honeybee colonies to productive 

floral belts are essential for commercial beekeeping. 

The colonies of !. cerana procured from Swat and 

Marghalla areas were studied for their production potential. 

Average annual honey production per colony was 14.4 kf in 

Swat strain and 10.9 kg in Marghalla strain. The queens of 

A. cerana Swat strain were reared in A. mellifera colonies, 

which produced comparatively larger quantity of royal jelly. 

These colonies, were more productive than those headed by 

normally produced queens . 

In addition to 478 already known honeybee flora, some 

379 additional nectar and pollen plant species were recorded 

and their usefulness was noted by cate.gorising them as major, 

medium and minor sources of nectar and pollen. The flowering 

periods of these plants were studied in different ecological 

area!"> . 
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SLudies on honeydew honey sources showed Lhat 

A. cera~ collected honeydew honey produced by 117 species 

of Hemipterous inspcts on 165 species of plants. These 

insects belong to the families Adelgidae (4 species), 

Aleyrodidae (11 species), Aphididae (62 species), 

Cicadellidae (4 species), Fulgoridae (1 species), Psyllidae 

(4 species), Pseudococcidae (15 species), Dactylopiidae 

(1 species), Coccidae (14 species) and Asterolecaniidae 

(1 species). 

Among the natural e nemies, two species of wax moths, 

five species of hornets, three species of mites, one species 

of pseudoscorpion, twenty one species of birds, two species 

of black ants, two species of fungi and a virus have been 

found to attack honeybees in Pakistan. In addition, a mite 

was recorded feedin~ on pollen in t~e hive. 

Of these, the wax moths Achroia grisella and Galleria 

mellonella are serious pests of A. cerana in the northern 

hills of Pakistan 4 Apanteles galleriae parasitised the larvae 

of both pest species. A technique developed by Ahmad and 

Muzaffar (1984) for mass production of this parasite was 

[urLher improved. It has been baspd on rparjng the parasjte 

in tho honeybeo colony by making some aJLeratjons and 

additions to the bee strength to maintain temperature at 27° 

± 3°C in the hive and rearing the wax moth larvae on ground 

beeswax and the parasite for releases for biological control 

wax moths in the apiaries. The parasit e re leased at the 

rate of 25-45 pair s per week, eradicated the wax moth 

infestation in A. cerana colonies in about 4 months. 

The hornets Vespa basalis, y. orientalis, y. tropica 

haematodes, y. velutina pruthii and Vespula germanica 

preyed upon A. cerana and other species of Apis in Pakistan. 
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Of the five hornet species, y. velutina pruthii and y. 
basalis were important and brought about heavy losses by 

feeding on honeybee adults, brood and honey reserves in t~e 

hive during the crucial flo ral dearth period extending from 

July to October. 

A mite Pyemotes ventricosus was found parasitising 

the larvae and pupae of y. velutina. It was mass produced 

on Galleria mellonella and Sltotroga cerealella larvae in 

cages under field condition in spring, summer and autumn. 

A technique was developed for biological control of 

hornets by infecting them with the mite and releasing 

them at dusk so that the infected hornets spread the mite 

infestation in their nests. This technique proved useful 

for destroying the hornets in one to one and a half month. 

The effect of two chemotherapeutic av,ents,strychnine 

hydrochloride and zinc phosphide was noted against hornet 

adults and brood in the nests located in the vicinity of 

apiary. These chemicals (each mixed with honey in 1:20) 

applied to hornet adu11. ~ In Lhe apiary wJLh Lho above 

mentioned technique proved very useful for controlling 

these pests. 

Acarine mite (Acarapis woodi) possibly introduced 

in Pakistan from Indian Kashmir in 1981 was very serious 

pest of this honeybee . Seasonal incidence of this mite was 

studied in apiaries and wild colonies. There was some 

seasonal variation in the degree of the mite infestations. 

The attacked colonies suffered fairly high mortality within 

a s ho rt span of time. Although four applications of Folbex 

VA gave complete control of the mite, yet the colonies got 

re-infested in a short period because of the occurence of 
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the mite in a La rge number of wild colonies. It soamed that 

repeated applications of Folbex VA were necessary for 

controlling this mite. 

Studies on the mite rropilaelaps clareae showed 

that its i ncidence was slightly higher on drone cells than 

on worker cells and that superparasitism (1 - 5 mites per 

host) occurred on larvae and pupae of bees . Comparative 

longevity of !. clareae on Apis spp. adults was studied in 

the laboratory at 26° ± 4°C in April. The life span was 27 

hours on A. cerana, 57 hours on !. dorsata and 25 hours on 

A. mellifera as against 22 hours in control. 

Varroa jacobsoni attacked !. cerana but its incidence 

was low . The mi te appeared to be under some natural check 

and did not inflict significant damage to this honeybee. 

A survey of bird predators of honeybee s was carried 

out in different ecological areas of the country. During 

the survey, twenty one species of birds were found preyinr. 

upon honeybees. Their status as predators of honeybees , 

distribution and active period were studied by watching 

LhC'ir [tc.1,ivi1.ioR in Lho a }J'i ar i o8 01' ~" . cr rana and co lon "l el"; 

of o Lh e r Apis_ spp . Among t hese, Dicrur u s adsimitis aJbirictus, 

Lanius erythronotus and Pernis ptilorhynchus ruficol li s 

were of considerable importance as predators of honeybees 

almost throughout Pakistan while Merops spp. brought about 

heavy losses to honeybee colonies in some parts of NWFP 

and Punjab. A tinsel tape device was tried for scaring the 

birds and protecting the bees . Waving of the tapes of 

d if ferent colours by wind and flash produced by reflection 

of sunlight created a frightening scene and proved very 

useful in protecting honeybees from these predators. 
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The oriental bee was kept mostly in traditional 

hives in most of the beekeeping areas in Pakistan. The 

cost of modern hives is very high and is out of the reach 

of beekeepers in the p~rmanent beekeeping areas. An abrupt 

change to the Langstroth hive, which is quite expensive, 

was not easil y acceptable by most of the beekeepers in 

some areas in Peshawar Division, Hazara, Swat, Dir and 

Azad Kashmir. Some low cost Langstroth type of hives of 

clay, glauconite ("multani mitti"), newspaper, cement, 

etc.and comb foundation sheets were developed and tested 

in these beekeeping areas for increasing honey yield per colony. 

These low cost equipment proved very useful to pursuade 

the beekeepers f or using Langstroth hive . 

Honeybee pollination of alfalfa, berseem, loquat, 

apple, pear, litchi, turnip, coriander, carrot and sunflower 

was studied in different areas. The honeybees played an 

important role in the fruit and seed production of these 

crops. The number of fruit/pod/seed set was higher on open 

plants/branches visited by bees and other insect pollinators 

than on sleeved plants/branches not visited by bees. 

The impact of seed pollinators on seed yiel~ of 

rape (sarson ) and effect of three insecticides o f different 

persistencies on the aphid and beneficial insects including 

pollinators (honeybees), parasites and predators of aphid 

were studied. Honeybees and other pollinators seemed to 

bring about 6.8% increase in the number of developed pods 

and 94.8% increase in the number of seed set in ~campestris 

crops visited by bees. The insecticides Pirimicarb 250 g, 

Permethrin 100 g and Monocrotophos 500 g caused almost 

equal mor tality of aphid (95 -98% ) , but Pirimicarb 250 g 

was considerably safer for the parasite, predators and 

pollinators than Permethrin 100 g and Monocrotophos 500 g. 

Spraying of the crop with Pirimicarb cost Rs. 133 per ha 
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and Rs.51,271,500 for the entire area of 385,500 ha under 

these crops in the country. It is est imat ed t hat pest and 

pollinator management of these crops would increase seed 

yield to the extent of 61,500 tonnes resulting in an 

additional income of Rs . 253 . 38 million with a net saving 

of Rs.202.308 million per annum. 

Keeping in view the economic importance of honeybees 

and ~ther insect pollinators in pollination of crops, some 

multi-purpose honey plants, important for checking soil 

erosion, reforestation, nitrogen fixation, fodder, firewood, 

timber, fibre, etc. have been recommended f or including in 

various agro-forestry progra~iles. 
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STUDIES ON HORNETS ATI' ACKING HONEYBEES IN PAKISTAN* 

Nasreen Muzaffar and Rafiq Ahmad** 

ABSTRACT: The hornets, Vespa basalis Smith, V. orientalis L., V. tropica haematodes Beq., 
V velutina prnthii Vecht., and Vespula germanica (F.) preyed upon honeybees (Apis spp.) in Pakistan. 
Of these five hornet· species, V. velutina prnthii and V. basalis were important and caused heavy 
losses by feeding on adults, brood and honey reserves of bees during the crucial floral dearth period 
extending from July to October. The European bee, Apis melli/era L. was comparatively more 
susceptible to hornet attack than the oriental bee, A. cerana F. Studies on control of these pests 
showed that a trap-capture technique using sugar solution bait in plastic containers (12 cm long, 5 em 
dia) was a practical measure as large number of hornets were trapped and killed at a very low COl!t. 

The hornet, V. velutina, was predominantly attracted to these traps. A mite, Pyemotes ventricosus 
(Newp.) attacked V velutina larvae and pupae, but it did not seem to be of considerable importance 
for biological control of this pest. 

Key Words: Honeybees; Wasps; Pest Control; Traps; Pakistan. 

INTRODUCTION 

The hornets (Vespa spp.) attack the 
honeybees Apis cerana F., A. florea F., A. 
dorsata F. and A. mellifera L., in different 
parts of the world. Of these, the hornet,Vespa 
orientalis L., has been reported to be a serious 
pest of honeybees in India (Singh, 1975), 
Pakistan (Ahmad, 1981), Afghanistan (Guiglia, 
1979), Egypt (Wafa and Sharkawi, 1972) 
and Israel (lshay et aI., 1967); V. basalis 
Smith in India (Singh, loco cit.); V. valutina 
Vecht. (V. auraria Sm.) in Burma (Ghosh, 1924) 
and Pakistan (Ahmad, loco cit.), India (Singh, 
Pakistan (Ahmad, loco cit.), India (Singh, 
loco cit.); V. tropica (L.) (V. cincta F.) in 
Pakistan (Ahmad, loco cit.) and India (Subbiah 
and Mahadevan, 1958). Vespula germanica 
(F.), which is a European species (Cymorek, 
1978; Roland et aI., 1978; Gayubo, 1979; 
Kartsev, 1979) occurs in New Zealand 
(Thomas, 1960), Australia (Brown, 1979), 
South Africa, Chile, North-eastern U.S.A. 
(Edwards, 1976) and Pakistan (Ahmad, loco 
cit .). Keeping in view the economic impor
tance of these pests, the present studies 
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were undertaken on their incidence, natural 
enemies and control. 

MATERIALS AND METHODS 

The adult hornets were captured with an 
insect net and their numbers were calculated 
per man hour. Sugar solution baits were 
provided in plastic jars, 12, 16 and 26 cm 
long and 5, 7.5 and 10 cm wide at mouth. 
The trapped hornets were removed and 
counted after 24 h. The studies were con
ducted in different areas of Punjab and 
NWFP in 1983-84 

For natural enemies, some 46 hornet 
nests were removed by covering them with 
cloth bags at night. The adult hornets were 
killed by pouring 4-5 ml anaesthetic ether 
in each bag placed in large airtight wooden 
box. The dead brood and adults were examin
ed for parasites and predators. 

RESULTS AND DISCUSSION 

Incidence 
During the present investigations, Vespa 

velutina pruthii Vecht. (Figure 1), V. basalis, 
V. tropica haematodes Beq., V. orientalis and 
Vespula germanica were found in descending 
order of abundance in apiaries at Hasan 
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of October. The hornet V. velutina pruthii 
was the most destructive pest of A. mellifera 
at Islamabad and Haripur. The incidence of 
V. orientalis was low in the hills and foot
hills, but it was found in larger numbers 
than other Vespa spp. (ratio 15:2) in Daffar 
Forest (plains of Punjab). 

At 'Islamabad, the hornets caused almost 
complete destruction of some weak colonies 
and brought about heavy bee mortality in 9 
percent strong A. mellifera colonies in August, 
1982, while up to 12 percent weak colonies 
succumbed to their attack in September. 
The bees were virtually unable to leave the 
hives for most of the day due to the activity 
of hornets. In some instances the hornet 
occupied the Langstroth hives and the 
colonies having normal or even clipped 
queens absconded resulting in heavy losses. 

Comparative Bee Susceptibility 
Some hornet V. orientalis and V. tropica 

adults were fought back and defended upon 
by the worker bees of A. cerana. Adults of 
V. velutina pruthii and V. basalis were more 
prompt and swift and were mostly seen 
waiting on wings in front of the hive. They 
overpowered the bees during their flight and 
carried them to their nests for feeding their 
young ones. 

The western bee, A. mellifera ,was more 
susceptible to hornet attack than the local bee 
A. cerana. The bees of the former species 
rarely repelled these wasps and it occurred 
only outside the hive as the guard bees 
clustered both inside and outside the entrance 
with some bees lying upward near the entrance 
wall. They continuously rocked their heads 
and antennae. But these bees could not 
effectively repel the hornets and finally fell 
prey to them. The bees of A. cerana defen
ded themselves within the hive and also 
exhibited strong defence in groups of 15-70 
individuals at the entrance. They rocked 
their bodies, opened their wings and swang 
in the direction of the hornet in an organized 
manner. Thus they occasionally defied the 

efforts of the hornets for capturing them. 

Control Measures 
The queens of the hornets V. velutina, 

V. basalis and V. tropica hibernated in shel
tered situations in holes and crevices of walls 
and trees or in their nests in winter. The 
queens foraging in front of the hives were 
best' killed in winter and early spring. A few 
aerial nests in open were destroyed due to 
frequent rains during monsoon in July and 
August (Figure 1d) resulting in death of large 
proportion of the developing brood owing to 
the break up of the combs, but the adults 
assembled at a nearby place and constructed 
the new nest. Thereafter the population in the 
nest was built up speedily. However, the nests 
in protected situations survived the monsoon 
hazards. 

The use of bee guards or fixing of a 
wire-gauze tube, 1.5 em x 17 em, as bee 
passage at entrance of the hive reduced 
the frequent entry of V. basalis, V. orientalis, 
and V. velutina, " but did not lessen losses 
because bees were caught and killed by them 
during their flights. 

Searching of hornet nests was difficult. 
The ability of some of the wasps to use 
general visual stimuli in search of bait has ' 
been demonstrated (Kartsev, 1979). There
fore, a few baits were tried. Sugar baits were 
used keeping in view the attraction of hornets 
to sweet secretions of sugarcane leaf-hopper, 
Pyrilla aberrans Kirby (Misra, 1917) and also 
to honeydew excreted by the aphids (Fer
nandez, 1978). A bait was prepared by pour
ing 50 percent sugar solution placed on a 
coarse cloth in a tray on the top cover of an 
empty hive. The sugar solution attracted 
V. basalis and V. velutina adults (ratio 1: 3). 
The~ were killed with fly flappers during 
their feeding.The number of adults killed 
varied from 11 to 17 per man hour between 
7 and 11 hand 14 to 33 from 11 to 17 h 
in an apiary at Islamabad in August. The sugar 
solution bait also had some limitations 
because of its being food of bees. 
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