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Summary: Studies were made on the bee visitation of 6 quince cultivars and on the foraging behaviour of honeybees at quince flowers for
3 consecutive years. The bee visitation was highly intense because both the plantation and its surrounding was overpopulated by honeybee
colonies. Some 5.5 bee visits were counted in average at 50 opening quince flowers in 10 minutes and some 9.7 flowers were visited ol the
50 ones observed meanwhile. This equals some 7 bee visits per flower per day per in good weather. Bee visitation, however, was variable
and it was greatly different in the three consecutive years with fairly favourable weather. Some cultivars tended to be more and others less
visited by honeybees than the others but these differences were not consequent at each occasion. No consequent relationship between the
weather and the bee visitation of quince trees could be recognised. It was concluded that other factors were responsible for the variable
nature of the bee activity at quince. Most honeybees tended to collect pollen (51.6% in average for the 3 years) and usually much less
gathered for nectar only (19.9%), and the rest of them were mixed behaviour foragers gathering for both (28.5%). There were some slight
difterences in the foraging behaviour of honeybees at some cultivars but these differences were not always consequent in consecutive years.
Also the nectar production of flowers failed 1o affect the bee visitation and the foraging behaviour of honeybees definitely. For the variable
nature of bee visitation and bee behaviour at quince flowers, supplementary pollination is needed to achieve as high set of fruits as high is
required to a good crop at quince (at least 20-25% because the flower density is low of this fruit tree species). Since the intensity of bee
visitation al the flowers is the only reliable estimate of the necessity of supplementary bee pollination further research is needed to explore
the relationship between the number of haneybee visits and the consequent fruit set at quince.

Introduction pollination of the cvs. (Benedek & Nycki, 1996, Benedek,
Ruff & Nyéki, 1997). Thus there is one another question,
whether similar differences exist in the case ol quince
cultivars, 0o? Thus we decided to study this problem.

Insect pollination of quince has been scarcely studied so
far. Nobody else but Simidchiev (1967) investigated the
pollinating agents of quince in Bulgaria. He inspected the
insects on blooming trees of five cultivars and established
that honeybees visited quince trees in bloom abundantly and Material and method
they contributed effectively to the fruit set of flowers. He
found that the flowers of this fruit tree species were highly
attractive 1o honeybees. He also studied the foraging
behaviour of the honeybees on quince flowers and stated that
few bees collected pollen or nectar only but most of them
gathered for both. This is a fairly good information but the
question arises whether the result of a single study can be
generalised?

The study was made at a | ha large quince orchard
consisting of 15-18 years old trees of a number of cultivars.
Six cultivars were selected for observations that are widely
grown at thosc regions first of all in Europe where quince is
grown at all (Angersi, Bereczki, Bereczki  bitermda,
Champion, Konstantindpolyi, Mezduiri). The quince
plantation belonged to the Fruit Research Station Ujfehcerto

In the case of two other pomaceous fruit tree species, of ~ (Eastern Hungary). It was surrounded by a number of
apple and of pear definite differences have been another fruit tree plantations of different temperate zong fruit
demonstrated in the intensity of honey bee visitation and tree species, first of all of apple. For the late flowering time
also in the foraging behaviour of honeybees at their cultivars of quince nothing else but some late sour cherry cultivars
and these differences have been regarded to be of great were in flower (at the very end of their blooming period) at

importance from the point of view of the effectiveness of bee the first part of the blooming period of quince.
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Accordingly, no real competition of another fruit tree
species occurred. Additional bee pollination is a general
practice at this experimental farm. For this reason 4-5 strong
bee colonies were moved to the quince plantation prior o its
flowering had begun in cach year of the research. Also some
30240 bee colonies were placed at the necarby at the sour
cherry plantation mentioned that was 20 ha large. As a result
of this the area was well overpopulated with honeybees.

Observations were implemented during 3 consecutive
years, in 1997, 1998 and 1999. Two trees were selected for
observation of cach of the six cultivars inspected. One
branch with some 350 flowers at the Northern and one
another at the Southern side of each tree were selected for

observation. Observations were carried out on 3 to 5 days of

the blooming period (when the weather was favourable to
bee activity). Each branch with some 50 flowers were
inspected twice a day. first time late morning (10-12 h) and
the sccond time carly afternoon (13-15 h) for exactly 10
minutes of time cach occasion. The number of honeybees
visiting (landing on) the flowers of the branch and also the
number of [lowers visited by them were counted. Not all the
50 flowers were open cach occasion. Accordingly, the
number of opening flowers was registered too, and the data
for bee visitation were corrected to 50 opening flowers each
time. Also the foraging behaviour of bees was carefully
observed and registered. Three behaviour classes were
recognised: (1) pollen gatherers, (2) nectar gatherers and
finally, (3) mixed behaviour foragers that deliberately
gathered for nectar and collected pollen, too.

Weather conditions during the blooming period of quince
were also observed (air temperature. rainfall and the number
of sunny hours a day). The weather parameters of the 10
minutes observation periods were also registered (air
temperature, wind, cloudiness).

The weather was fairly good to bee activity in all the
three years of the study, however, it was more or less
different in the consccutive years.

In 1997: The weather was fairly hot all along the
blooming period of quince (Table 1). Except the first two
days of the flowering the daily mean temperatures were

Table 1 Weather conditions in the blooming period ol quince trees in 1997
(Ujlehéna)

Dalc Ambicnt temperature, °C | Ruinfall | Number of sunny
e mean maximum mm hours
May 8 154 233 7.8 1.5
May 9 12.5 19.4 0.2 6.0
May 10 15.4 22.1 0 10.5
May 11 1T 33.0 0 12.0
May 12 21.7 332 i} 13.0
May 13 23.6 6.1 0 12.5
May 14 24.1 37.5 i} 13.0
May 15 24.7 383 ] 12.5
May 16 248 39.1 0 13.0
May 17 23.2 40.3 0.8 11.5
May I8 238 36.3 0 113
May 19 228 32,0 0 9.5
May 20 23.6 336 0 9.0

around 20 °C and the daily maximums rose up to 30-40 °C.
There was very little, practically no rain and it was bright
and sunny all along the blooming period ol quince.

In 1998: The weather was warm but no so hot as in the
previous year (Tuble 2). Daily mean temperatures were
around 10 or 20 °C and the daily maximums did not
surpassed 30 °C except on three days just after the first hall
of the blooming period. There were three rainy days at the
fist quarter of the blooming with fairly good amount of
precipitation. It was fairly sunny except some lew days at the
middle of the blooming period.

Table 2 Weather conditions in the blooming period of guinge trees in 1998
(Ujfehéra)

Bl Ambicent temperature, “C | Rainfall | Number ol sunny
mean maximum mm hours

April 27 16.6 272 0 8.0
April 28 16.5 27.8 0 8.0
April 29 17.9 24.1 0 8.0
April 30 17.2 25.2 0 7.0
May | 147 21.2 20.0 35
May 2 12.1 18.8 14.2 1.0
Muy 3 15.1 239 0.6 5.0
May 4 12.8 14.8 294 0

May 5 9.6 14.0 42 R
May 6 13.7 21.5 0 6.5
May 7 83 9.3 0 8.5
May ¥ 19.1 3L 02 8.5
May 9 20.6 346 0 9.0
May 10 21.6 344 0 12.0
May 11 23.0 344 {0 8.5
May 12 22.6 35.6 0 9

In 1999: The weather was warm too but both the daily
mean and the daily maximum temperatures remained at a bit
lower level than in the previous year (Table 3). There were
few rainy days and no more than one day produced great
amount of precipitation in the first quarter and one other day
at the very end of the flowering. The weather was usually
sunny but there were somewhat less sunny hours at the
middle of the Mowering.

Table 3 Weather conditions in the blooming period of quince trees in 1999
(Ujfeherto)

e Ambicnt temperature, °C | Rainfall | Number of sunny
mean maximum mm hours
April 29 14.4 19.9 0 7
April 30 14.4 20.2 ] 9
May | 16.4 232 ] 13
May 2 149 20.6 8.8 h
May 3 13.8 18.5 0 11
May 4 14.0 18.8 0.3 6
Muay 5 10.2 13.6 0 0
May 6 9.3 14.8 (8] 10
May 7 10.4 16.4 ) 1
May 8 134 18.0 0 7
May Y 134 17.0 2:1 2
May 10 154 21.8 0 12
May 11 17.0 22.6 0.8 6
May 12 14.5 19.6 5.6 3
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Results

1997: The weather was uniformly hot and sunny on all
the three days of the observation (see May 12,13 and 14 in
Table 1). Nevertheless the intensily of bee visitation was
greatly different on the days in question (Table 4). The mean
number ol bee visits at 50 opening Nowers was 9.0 in 10
minutes. Almost two times more bee visits were observed
on 13 May compared to 12 and 14 May (Table 4). Also the
number of flowers visited of the 50 ones on the inspected
branches of the trees was fairly proportional to the number
of bee visits (Table 4). The bees visited as much as 16.6

flowers of the 50 opening ones in average in 10 minutes of

the observation period, since most of them visited more than
one flower at the branch observed.

Some cultivars (Konstantinapolyi, Bereczki, Bereczki
bitermd) were more intensely visited than others at the most
cuses while two cultivars of the six (Mezdniri, Angersi) were
much less visited than the former, The bee visitation of one
variety (Champion) was variable during the three
consecutive days since it was intensively visited on the first,
somewhat less frequented on the second and scarcely visited
on the third day compared to the others cultivars (Tuble 4).

Table 4 Intensity ol honeybee visitwtion at blooming trees ol quince
cultivars in 1997 (Ujlehéru)

Foraging behaviour of honeybees was less changeable
than the intensity ol bee visitation on the flowers (Table 5).
Most bees tended to gather both nectar and pollen (42.5-
50.0). Pure pollen gatherers (23.7-35.7%) and pure nectar
collecting bees (21.8-27.5%) were less [requent but finally
the majority ol the bees collected pollen (pollen gatherers
plus mixed behaviour foragers: 72.5-78.2% altogether). The
ratio ol the behaviour classes was somewhat different on the
consecutive days. We found more pollen gatherers and less
nectar gatherers and mixed behaviour bees on the first day
but somewhat more mixed behaviour foragers, less pollen
collectors and a bit more nectar gathering bees on the second
and the third day (Table 5) but the difference was not so
much and it was not significant from the statistical point of
View,

Behaviour of honeybees seemed to be somewhalt
different at cultivars. Some cultivars (Mezdtiri, Konstanti-
napolyi, Bereczki bétermd) tended o attract more pollen
gatherers than others but the difference was not clearly
consequent during all the three days (Table 5). Much less
pollen gatherers were scen on the flowers of one cvs
(Champion) than on the others in all the three days (Table 5)
and the ratio of pollen gatherers was changeable at the rest
of the cvs (Bereczki, Angersi), being sometimes medium but
high or low at other instances. Mixed behaviour bees were
more frequent on the cvs Champion than on others.

Table 5 Foraging behaviour ol honeybees at - blooming trees of quince
cultivars in 1997 (Ujleherto)

Bee visits at 50 opening Nowers
No. ol in_10) minutes
Cultivar Date | observations Number Number ol
(n) ol bees visiting Towers
the Mowers visited

Angersi May 12 8 44+235 10.8 + 69
Muy 13 b 1.6+ 1.7 120+ 3.5
May 14 8 1.6 0.6 7 J B

Bereceki May 12 8 TY£3.6 125+43
May 13 b 16,9+ 3.1 283 +64
May 14 8 122+27 211253

Bereeski

hitermi May 12 b 7.3+37 150+74
May 13 8 16.1 £ 5.0 356+ 12.6
May 14 8 9.5+36 129+ 39

Champion May 12 8 8.1 +4.0 13.4+73
May 13 8 13.1 £33 234 6.0
May 14 8 1.9+ 0.6 2508

Konstanti-

niapolyi May 12 8 10.6 £ 3.6 2.1 +36
May 13 b 17.1 £ 6.1 3905112
May 14 ¥ Y3+ 33 18.5 + 6.6

Mezituri May 12 8 S5k 19 S 34
May 13 8 10.0 = 3.5 149+ 45
May 14 8 35 1.2 7.0+£29

Mean of

the days May 12 48 7213 8.7+ 3.0
May 13 48 135+ 14 25518
May 14 48 63+ 1.1 10.7 = 1.5

Average of

all the

calias 1997 144 2.0 = 0.8 16.6 + 1.6

inspected

Foraging behaviour ol honeybees
. e per cenl
nl e i Pullen Mixed Nectar
gutherers behaviour gutherers
Angersi May 12 30 58 12
Muay 13 Eh 44 18
May 14 45 36 19
Bereczki Muy 12 33 27 40
May 13 14 43 43
May 14 19 31 50
Bereezki May 12 46 31l 23
bitermo May 13 18 6y 13
May 14 32 59 9
Champion | May 12 19 62 19
May 13 10 65 25
May 14 9 82 9
Konstanti- | May 12 34 42 24
napolyi May 13 30 47 23
May 14 15 46 39
Mezotiri May 12 52 35 13
Muay 13 39 32 29
May 14 22 39 39
Mean of May 12 357+48 42.5:+ 5.7 21.8 £ 4.0
the days n=6 n=6 n=6
May 13 25.0 5.0 500 % 5.6 257 = 4.1
n=6 n=06 n=6
May 14 23.7£5.1 48875 27.5 £6.7
n=6 n= n=6
Average of
all the 1997 28.0 = 3.1 47.1 3.7 249+ 3.0
cultivars n=18§ n=18 n=18§
inspected
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Proportion of pure nectar gatherers was low or medium at all
ol the cultivars in the three consecutive years.

1998: Mean honeybee visitation of quince flowers was
much lower (4.5 bee visits at 50 opening flowers in 10
minutes in average) than in the previous year (7Table 6). This
can b€ explained by the somewhat cooler weather (Table 2).
The bee visitation was somewhat different on the days of the
survey but the mean bee visitation [igures were not in
accordance with the tendency of the weather. For example

the most intense bee visitation was detected on the 7" of

May (Table 5) when the air temperature was the lowest
(Tuble 2) . Almost as intense bee visitation was observed on
one other day. too (May 3) but less than hall as much bee
visits  were counted on other days (April 30, May 1. 6),
however, the weather was lairly good to bees on all of these
days (Table 2). These dilferences were reflected in the
number of flowers visited at the branches, oo (Table 6).
Theses figures were the greatest on the days when the most
intense bee visitation was detected. Finally the bees visited
some 4.1-12.5 of the 50 fowers during the (en minutes
observation periods in average on the days of observation
and the mean number of flowers visited was as high an 8.3
ol the 50 in average in 10 minutes of observation, This mean
figure is much less than in the pervious year but, in fact, it is

Table 6 Intensity of honeybee visitation al blooming trees of quince

an extremely high value in such a short period of time as 10
minutes,

Bee visitation of one cultivar was usually higher
(Champion) and of one other was smaller than of the rest of
investigated varicties (Mezdtiri). The same [igure of the
other cultivars was variable since their relative bee visitation
was greatly different on consecutive days, sometimes it was
higher but in other days that was smaller than of others
(Table 6).

Far more pollen gatherers were seen than in the previous
year (Table 7). Their ratio was as high as 47-95% (some
76% in average) but nectar gatherers were less frequent than
in the previous year (0-36%, but not more than some 17% in
average). The proportion of mixed behaviour bees dropped
down o a great extent (down to 0-20%, and to 7.7% in
average). The ratio of the behaviour classes, however,
changed from day to day and to cultivar to cultivar, The
proportion of the pollen gatherers gradually decreased of
some extent and the ratio of nectar gatherers and mixed
behaviour bees increased on the consecutive days of the
observations (Tuble 7). The overall tendency of the changes,
however, was not so sharp as in the previous year.

Table 7 Foraging behaviour of honeybees at blooming trees ol quinee
cultivars in 1998 (Ujleherto)

cultivars in 1998 (Ujlcherto) Foraging behaviour of honeybees
Bee visits at S0 opening Mowers Cultivar Date 5 |1|.?r.ccnl s
No. ol in 10 minules I ”11‘".? ) i‘wl'x'fd Nectar
Cultivar Date [ observations Number Number of gatherers hehaviour gatherers
(n) ol bees visiting Mowers Angersi May 3 72 5 23
the Mowers visited Muy 6 81 3 16
May 7 62 20 I8
AI!ECI‘SI Muy 3 h] 60x2.1 94 %38 Bereerki Mily 3 47 17 6
N]il)f 6 ] 32+06 58+1.0 Mav 6 78 0 29
May 7 b 7.1 % 1.6 133+34 ME‘:\«' 7 70 14 16
Bereezki May 3 8 42+ 1.2 B8+ 30 Bereeski May 3 77 5 18
May 6 N 1.5+04 15205 hiterma May 6 K4 3] 5
May 7 b 6.9+ 1.1 el May 7 87 4 9
Bereeski May 3 8 2309 3914 Champion | May | 46 0 14
hitermd May 6 8 1.8+03 37+08 May 3 57 15 28
May 7 8 86+19 1354209 May 6 83 0 15
: Konstanti- ay 3 65 3 32
Champion May | 8 46+ 1.5 Y8+ 40 ||-"i1:?| .ti“ : R/::i 6 -;1 20 8
May 3 8 10.5£08 240+63 i May 7 55 19 2%
May 6 8 3206 492 14 — — -
Me#0uiri April 30 95 0 5
Konstanti- May 3 b 11.0+30 231272 May 1 V5 ) 6
nipolyi May 6 8 2208 43+ 18 May 3 92 8 0
May 7 Ll 33+05 53210 Mean of April 30 95 0 S
Mezduar April 30 8 2317 44+13 the days n=1 n=1 n=1
May | 8 2006 2209 May 1 90.0 = 4.0 0 30£3.0
May 3 X 12404 1.8 +0.5 n=2 n=2 n=2
May 3 828 + 6.43 6.2+ 2.4 11.0 £9.79
Mean of April 30 8 23 £0.7 44+ 1.3 n=6 n=6 n=6
the days May | 16 3309 6.0+2.3 May 6 81.0+£43 58230 13.2 £3.03
N':l)‘ 3 48 5809 125 +2.2 n=5 n=5 n==s
May 6 40 23£03 4.1 £0.6 May 7 68.5 + 6.9 142+ 4.9 17.3+5.3
]\Iil)‘ 7 32 6508 10.5 + 5.6 n=4 n=4 n=4
Average of Average of
all the 1998 144 4.5+ 04 8.3+ 08 all the 1998 757 x34 77+18 16.6 £2
cultivars cultivars n=18 n=18 n=18
inspected inspected




INTERNATIONAL JOURNAL OF HORTICULTURAL SCIENCE 2000. 6, (3): 95-102 99

More pollen gatherers were observed on the flowers of
one cultivar (Mezdniri) than on others and the ratio was
fairly uniform on the days of the survey. The ratio of the
pollen gatherers was somewhat smaller but fairly high at one
other cultivar too (Bereczki bitermd) and the ratio was fairly
similar on the different days. These two cvs, therefore,
tended to be somewhat more attractant to pollen gatherers
than other varictics. Namely, the ratio was much more
changeable on the days of the survey at another cultivars and
the mean proportion of the pollen gatherers was lower than
at the former two cvs (Tuble 7). Few nectar gatherers were
seen on one cultivar because the pollen gatherers were so
numerous on it (Mezdniri). The ratio of the nectar gatherers
on other cultivars was rather variable on the days ol the
survey (Table 7). Mixed behaviour bees were somewhat
more numerous al one cultivar (Konstantindpolyi) than at
others but the difference was not so much between cvs for
the relatively small ratio of this behaviour class at all (Table 7).

1999 Bee visitation of quince flowers was somewhat
less intense as in the previous year and not more than some
one third as in the first year of the study when the weather
was the warmest of the three years (in 1999 the 50 opening
flowers were visited only by some 3.1 bees in 10 minutes in
average). Much less bees frequented the flowers on the third
day of the survey than on the previous days because that day
was the coolest (Table 3) of the three ones when bees were
observed at the lowers (Table 8). One cultivar was more
intensely visited on all the three days of the survey than
others (Konstantinapolyi). Some other cultivars were more
intensely frequented by honeybees on some days than the
rest of the cvs (Champion, Bereczki bitermd, Angersi) bul
the bee visitation of same was smaller than of others on the
other days (Table 8). A single cvs was less visited than others
on all the three days of the observations (Bereczki). The
number of the visited [Towers showed the same picture. Most
flower visits were seen at a single cultivar (Konstanti-
ndpolyi) and the less on one other cvs (Bereczki) and the
figures ol other cvs were variable on the days of the survey
(Table 8). However, the weather was not so good this year
the average number of flowers visited by the honeybees was
as much as 4.2 flowers of 50 in 10 minutes that was a
substantial intensity of bee visitation.

The foraging behaviour of honeybees was somewhal
different compared to the two other years of the survey
(Tuble 9) since the proportion of pollen gatherers was greater
in this year than in the first year but smaller than in the
second one (it varied between 27-100% with some 52% in
average), Much more mixed behaviour bees were scen than
in the previous year but less than two years carlier (the
lowest and the highest figures were 0-60% with some 31%
in average). The mean ratio of nectar gatherers, on the other
hand, was less than in the first but fairly similar as in the
second year of the survey (the extremes were 0-48 and the
mean some 17%).

The frequency of behaviour classes varied greatly on the
consecutive days. The ratio of pollen gatherers increased to
its double form the first to the third day and the proportion

Table & Intensity of honeybee visitation at blooming trees ol quince
cultivars in 1999 (Ujlehérto)

Bee visits at 50 opening owers
No. of in_10) minutes
Cultivar Date | observations Number Number of
(n) ul bees visiting Mowers
the Nowers visited
Angersi May 3 b 55214 64+1.7
May 4 8 4.1 209 6.5 1.6
May 5 8 0.1 =01 03+ 03
Bereezki May 3 8 28 LI 39% L7
Muy 4 8 1.8 +0.5 2.1 =08
May 5 b 14+03 1 =01
Bereerki Muy 3 8 48x15 6.1 £2.0
hiterma May 4 8 1.9 £ (0.5 28 +07
May 5 8 0.9+ 0.7 L6+ 1.5
Champion May 3 8 4.6 (0.6 6.0+ 1.0
May 4 b 4609 TY= 19
May 5 8 09+ 0.3 1.3+£04
Konstanti- May 3 8 8.0+39 9540
napolyi May 4 b S8+ 1.3 T8+ 19
May 5 8 14+03 20x0.5
Mezdtari May 3 8 3nxl2 55 1.8
May 4 8 38+ 1.0 58+ 1.6
May 5 8 0.6 + 0.5 0.8 0.6
Mean of May 3 48 4908 5610
the days May 4 48 36£05 5507
May § 48 0.7x0.1 1.0x0.2
Average
of all the 1999 144 31£03 4204
cultivars
inspected

of the pure nectar gatherers decreased sharply (Table 8). The
proportion of the mixed behaviour bees was also changing
but this was much less sharp than the ratio of the other two
classes.

Some cultivars tended to attract somewhat more pollen
gatherers (Bereczki botermd, Mezdtiri) and less mixed
behaviour bees than others (Tuble 9). Another two cultivars,
on the other hand, attracted less pollen collecting foragers
than the average (Konstantindpolyi, Bereczki) but the ratio of
the other behaviour classes failed to be proportional of that
(Table 9). In fact, the proportion of the behaviour classes on
the flowers of individual cultivars reflected the general
tendency, because the frequency of the pollen collecting bees
increased and the same of the nectar gatherers decreased
(Table 9).

Comparison of cultivars: Intensity of bee visitation of
quince flowers was greatly different in the three years of the
study so the calculation of the common mean visitation
figures of the three years together would be meaninaless.
Bee visitation, therefore, can only be compared in individual
years. Some differences observed between cultivars have
been mentioned above. Konstantindpolyi was visited more
intensely than other cvs and Bereczki biterma, as well as,
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Table 9 Foraging behaviour of honeybees at blooming trees of
quincecultivars in 1999 (Ujlehértd)

Champion were more visited than the rest of the cultivars.
On the other hand, Mezdtiiri and Bereczki were less visited

Foraging behaviour of honeybecs than others in two of the three years (Table 10). There was a
o sl per cent single ¢vs, Angersi, the bee visitation of that was more
Cultivar Date ol Mixed Noct S ) sy )
l‘}" :‘:n hchltt‘"illur Ldl‘;\“:rﬁ intense in one and definitely less frequent in one other year
~ ratherers av gatherers 3 G
- 2 than of other cultivars (Tuble 10). The number of flowers
Angersi May 3 36 36 18 eited s Bxmed S— tro]
May 4 7 a0 13 w:qnu on l.‘IL‘ ranches inspected was fairly proportiona
May 5 100 0 0 with these differences (Table 10).
Bereczki May 3 32 36 32 Foraging behaviour of bees was rather different on single
My 4 43 it 1 cultivars in the consecutive years (Table 11). In spite of this
May 5 6l) 40 0 5 P : 5 :
- . fact Mezoniri seems to be definitely much more frequented
Bereerki May 3 37 26 7 b en mathessre snd wsoally lsse visied L
hiterma [\4".y 4 67 13 20) y pQ‘ cn bd[ 1CIers  an Uh‘lld y €8S \!"l.‘\llc{ by nectlar
May 5 85 15 0 collecting bees than others this tendency being fairly stable

Champion |  May 3 51 17 2 for all of the three years of the study (Table 11). Bereczki and
My 4 30 30 20 Konstantindpolyi were also somewhat more favoured by
May 5 57 43 0 ) £

: pollen gatherers than the rest of the cvs but this tendency was
Konstanti- May 3 33 19 48 = ble i g . )
nipolyi May 4 2N 39 33 not so stable in all of the three years.

May 5 64 27 Y
Mezdiri May 3 44 34 22
May 4 6l 23 13
May 5 80 20 0 Table 11 Comparison ol the foraging behaviour ol honeybees at blooming
Mean of May 3 38.8+29 28.7% 3.5 2522 trees of quince cultivars (Ujleherto, 1997-1999)
the days =6 n=6 n=6 &
May 4 427+ 7.1 394 +73 17.9 + 3.7 Foraging behaviour of honeyhbees
n=6 n=6 n=6 - " per cent
May5 | 743+69 | 242266 1.5+ 1.5 S e Pollen Mixcd Nectar
n=>6 n=~6 N76 gatherers behaviour gatherers
Average of Angersi 1997 88+ 44 46.6 £ 6.6 15025
all the 1999 52250 30.8 4.8 17.0 £ 3.5 n=3 n=3 n=3
cultivars n=18 n=18 n=18 1998 71.7+54 Y3 £52 190+ 1.9
inspected n=3 n=3 n=3
1999 56.1 £22.9 A36+174 103 +44
n=3 n=3 n=3
Bereeski 1997 220+ 5.8 33.7+49 443+ 3.0
n=3 n=3 n=3
Table 10 Comparison of honeybee visitation at blooming trees ol quince 1998 65.1+92 10,1 5.1 248 +59
(Ujfchéna, 1997-1999) n=3 n=3 n=73
1999 45083 420442 13.0+99
Bee visits at 50 opening Mowers n=3 n=3 n=3
No. of in 10 minutes Beree/ki 1997 2082 | 530115 | 150+72
Cultivar Year | observations Number Number of hitermd n=3 n=3 n=3
(n) of hees visiting | fowers 1998 §46+37 | 4605 | 108£30
the Mowers visiled n=3 =3 n=3
, 99 304, 009, 9.0+ 10.
P— 1997 24 5% 1 83 436 1999 6: tlu+‘4 I 18.0 :}9 I IJUL{HI 8
1998 24 54+25 95428 i i =
1999 24 324 1.4 44421 Champion 1997 12,7 £3.2 69.7 £ 6.3 17.7+4.7
: n=3 n=3 n=3
Berecrki 1497 24 123413 20,6 £3.0) G
oo | 20 | a0kis | 67530 196 | 763294 | 50205 | K724
99¢ 2 61, 20+ 15 & B -
s L e ] 1999 46083 | 367£102 | 173295
Bereezki n=3 n=3 n=3
hiterma 1997 24 109+24 211253 KOS EaRG
1998 24 43+19 70429 el
1999 54 254 16 35424 nipolvi 1997 26.3_:15.‘) Jﬁ.:_:tl‘l.ﬁ 2}{,?:?15.2
Champion 1997 24 TT7=19 13.1 3.5 190% 6.0} 1 48 14.1 1 5.4 214 1 o
1998 24 6020 120+ 68 n=3 n=3 e
1999 24 3410 3020 1999 317115 283+£59 | 3002116
Konstanti- n=3 n=3 n=3
nipolyi 1997 24 122£22 262+ 53 Mezdtiri 1997 377+ 8.8 35320 | 220+77
1998 24 5525 139 +48 n=3 n=3 n=3
1999 24 50+32 2.2 1998 Y3.7 2 1.1 28+27 35+ 1.8
Mezdtiri 1997 24 63+13 10318 n=3 n=3 n=3
1998 24 18+12 28+15 1999 61.3 = 1.6 27.0 + 4.1 117 %65
1999 24 40 1.5 40+23 n=3 n=3 n=3
Nieaniof Meanof [1997-1999 | 51.6+34 | 285+29 | 199+18
the 3 years|1997-1999 432 55+0.3 9.7 0.7 the 3 years n=54 n=54 n=54
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Discussion and conclusions

No doubt we found highly intense bee visitation on
flowering quince trees and so we can contribute to the
statement of Simidchiev (1967) that this fruit tree species can
be attractive to honeybees well enough. In our case,
however, the quince plantation itself and also its immediate
vicinity was highly overpopulated with honeybee colonics
and the weather favoured to bee activity in all of the three
years of the study. Under such favourable conditions like this
50 quince fowers were visited by 5.5 bees in average in 10
minutes of observation periods and some 9.7 flowers were
visited of the 50 ones meanwhile. This was resulted in as
much as 7 bee visits per one flower per day when the
weather favoured bee activity for at least 6 hours on day.
Flowers can be receptive for 1-3 days so 4-12 bee visits can
be available to cross pollinate them. This is very important
because the flower density of quinces is much smaller than
of most other fruit tree species and so as high set of the
flowers is needed for a good crop as some 20-25% instead
of some 10% as for apple and pear (Nyéki, 1996). It is
unknown, however, how many bee visits per flower are
needed at the minimum to achieve as high set as required.
Benedek (1996) has pointed out that the required intensity
of bee visitation is the only reliable estimate of the necessity
of supplementary bee pollination at fruit orchards. This is
especially true of quince for its relatively late blooming
period among fruit tree species. Namely honeybees from the
apiaries being in the neighbouring scttlements can greatly
contribute 1o the pollination of quince plantations when not
so much competing plant species are in bloom. For this
reason further research is necessary to explore the
relationship between the number of honeybee visits per
flower and the consequent fruit set at quince.

It is important to say that the bee visitation of quince
flowers was found to be greatly different in different years.
Interestingly, this fails to be closely related to the weather
since the blooming period of quince takes place much later
than the same of other temperate-zone fruit tree species and
so the weather is usually favourable to bee activity

Present results indicate that most honeybees tend o
gather pollen at quince flowers (51.6% in average for 3
consecutive years: Tuble 11) and usually not more than much
less of them collect deliberately for nectar only (19.9% in
this study for 3 years in average) and also the proportion of
mixed behaviour bees seems to be much less than that of the
pure pollen gatherers (28.5% for 3 years in the present
study). These figures are greatly differed of the values
published by Simidchiev (1967) who stated that the pollen
collecting bees made not more than 11 and the nectar
gatherers some 5 per cent of the honeybees visiting quince
flowers and the vast majority of them (84%) were mixed
behaviour bees. Pollen gatherers and mixed behaviour bees
are carrying pollen loads all and they approach each flower
landing on the stamens and the stigmas so they are similarly
effective in the pollination of the flowers. Counting the ratio
of these two behaviour classes together, the mean figures of

Simidchiev (1967) and the same of as are much more similar
being 95 and 80 per cent, respectively.

The mean behaviour figures, however, do not say oo
much themselves because the behaviour of bees can be
greatly different on different days, different years and
sometimes at different cultivars, too, as seen from the results
of this study (Tables 5, 7, 9). It is important that the ratio of
nectar gatherers generally seems not to be too high and
pollen gatherers are usually much more numerous than in the
study of Simidchiev (1967). This fact clearly shows and also
the relatively high proportion of mixed behaviour bees
corroborates to the conclusion that honeybees prefer to
gather pollen at quince flowers. This is very important
because the sugar concentration of quince nectar (the main
attracting factor of nectar to honeybees) has been found to
be relatively low compared to most of the other temperate
zone [ruit free species (Benedek, Szabo & Nyeki, 2000).
Therefore the relatively low sugar concentration of quince
nectar and consequently its possibly low attractiveness 1o
nectar gatherer honeybee foragers can explain the fact that
the proportion of the pure nectar gatherers seems to be low
at quince flowers and the ratio of the mixed behaviour bees
(collecting also nectar) is greatly changeable.

Some differences were observed in the intensively of bee
visitation at cultivars. There were some varietics the
flowering branches of that were usually more frequented by
honeybees (Konstantindpolyi for example). Another
cultivars, at the same time, were less visited by bees (e.g.
Mezdtiri, Bereczki).

Benedek, Szabo & Nyéki (2000) has found some slight
differences in the nectar production of quince flowers since
the flowers of some cultivars often contained more nectar
than of others (Konstantindpolyi, Champion) and other cvs
can contained less (Mezdniri). They have put the question
whether slight differences in the nectar production of the cvs
can influence the bee visitation of quince. Since the
measurements on the nectar production and the counting of
the bee visitation have been implemented at the same
orchard in the same years this question can well replied here.
The reply is that the effect of the nectar production can not
be excluded. Namely Konstantindpolyi with more nectar in
its flowers was somewhat more frequented by honeybees
and Mezdniri with less nectar was less visited by honeybees.
This statement secemed to be supported also by the fact that
Mezdniri (with less nectar in its flowers) attracted more
pollen gatherers than others in all the three years of the
present study. However, the foraging behaviour of
honeybees is not in a dircct relationship with the nectar
production of flowers, since also Konstantindpolyi (the
flowers of that tended to contain more nectar that others) was
also favoured somewhat more by pollen gatherers than the
rest of the varietics. Based a this discussion it “can be
concluded that the nectar production of quince flowers has
goi some impact on the bee visitation of the flowers of
quince cultivars but this relationship is not as stable as one
could expect. However, some other small differences were
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also found in the foraging behaviour of honeybees at the
flowers of quince cultivars but these differences did not seem
to be consequent at all instances showing that the relative
attractiveness of the evs of quince is variable to honeybees.
Differences of the intensity of bee visitation, therefore, can
be niich more influenced by other factors than the nectar
production of quince flowers, their pollen production as well
as by the nectar (and pollen) supply of other plant specics
blooming simultancously (probably first of all by weed
species or for example by locust trees in Hungary). The
possible existence of influencing factors like these is
supported by the fact that the foraging behaviour of
honeybees was found to be variable during consecutive years
and also on consecutive days of the same years. For this
reason the required high fruit set of quince (et least 20-25%)
scems 1o need regular supplementary pollination in
commercial plantations.

References

Benedek P. (1996): Insect pollination of fruit crops. In: Nyéki I, —
Soltesz M. szerk.: Floral biology of temperate-zone fruit trees and
small fruits. Akad. Kiado, Budapest: 287-340.

Benedek P & Nycki J. (1996): Pollinating efficiency of honeybees
on apple cultivars as affected by their flower characteristics,
Horticultural Science, 28 (1-2): 40-47.

Benedek, P. . Ruff, J. & Ny¢ki, J. (1997): Honeybee visitation of
pear cultivars. Horticultural Science. 29 (1-2): 98-102.

Benedek P., Szabo T. & Nyéki, J. (2000): Nectar production of
quince (Cydonia oblonga Mill.) cultivars. Internat. J. Horticultural
Science, 6 (2): in press

Nycki J. (1996): Fertilisation conditions. In: Nyeki I. — Soltész M.
szerk.: Floral biology of temperate-zone fruit trees and small fruits.
Akad. Kiado, Budapest: 185-256.

Simidchiev, T, (1967): (Investigations on the nectar and honey
productivity of the quince /Cydonia vulgaris Pers./). Nauch. Trud.
Vissh. Selskostop. Inst. Vasil Kolarov (Plovdiv), 12 (2): 241-253.
(In Bulgarian).



http://www.tcpdf.org

