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Summary: Nectar production of six quince cultivars were measured during three consecutive years. The nectar production of quince can be
regarded to be small compared to other temperate zone fruil tree species since quince flowers contained 1.07 £ 0.06 mg of nectar in average.
The extreme values, however, ranged between 0.1 and 7.3 mg/flower and this indicated that the nectar production was highly variable. The
distribution of the nectar production was definitely skew because low values were definitely much more frequent than the highest ones. Our
findings do not corroborate the earlier statements on the high sugar concentration of quince nectar. We found some 21-27% sugar in
average, only. The normal distribution of the sugar concentration also indicates that the typical sugar concentration may be between
20-30%. Accordingly, the sugar concentration of quince nectar is rather low compared Lo other temperate zone fruit tree species (except
pear). There was a significant negative correlation between the amount of nectar and its sugar concentration in quince flowers in all of the
three years of the study (r= —0.51, n=37, p<0.02 in 1996, r= —0.57, n=28, p<0.1 in 1997, r= -0.35, n=91, p<0.001 in 1998). No definite
difference was established between the nectar production of quince cultivars. Nevertheless, one cultivar tended to produce less and two other
ones produced somewhat more nectar in average than the rest of the 6 cvs investigated but the extreme values of nectar production of

cultivars overlapped in most cages.

Introduction

Very little information is available on the inscct
pollination of quince. Reviewing the available few
publications McGregor, (1976) concluded that quince
required the contribution of pollinating insects, first of all of
honeybees, to sct a good crop. No more information is
available on this item since than (Benedek, 1996). On the
other hand, the nectar production of quince was studied from
the point of view of honey production (Simidchiev, 1967,
Péter, 1972, 1975) and quince was regarded to be very
attractive 1o honeybees on this basis. In fact, the amount of
nectar detected by Simidchiev (1967) and Pérer (1972) was
not so much compared to other temperate zone fruit tree
species but the sugar concentration of quince nectar scemed
to be lairly high (c.f. Benedek & Nyéki, 1997).

High sugar concentration should attract nectar gatherer
honeybees first of all but Simidehiev (1967) stated that most
honeybees visiting quince flowers were mixed behaviour
foragers collecting both pollen and nectar or pure pollen
gatherers and not more than 11 per cent of them gathered
deliberately for nectar only. This statement does not scem o
be in a good accordance with the high attractiveness of

quince nectar to honeybees. So it has been necessary (o study
the problem.

Material and method

Measurement were made at a 1 ha large quince plantation
of 15-18 years old trees at the experimental farm of the Fruit
Research Station Ujfehértd  (Eastern Hungary). The
plantation was surrounded by other fruit tree plantations.
Quince starts to bloom much later than other temperate-zone
fruit tree species and so nothing else but some late sour
cherries were in flowers at the neighbourhood (some 20 ha)
when the quince was blooming. This is important to mention
because 4 to 5 bee colonies were placed in the 1 ha large
quince plantation and 3040 colonies in the 20ha large sour
cherry plantation at the vicinity so the area was clearly
overpopulated with honeybees,

The quince plantation contains a number of cultivars,
five of that were selected for obscrvations (Angersi,
Bereczki, Bereczki bdtermd, Champion, Konstantindpolyi,
Mezétiri). These are well know quince varieties grow first of
all in Europe but also in other areas where quince is grown
at all.
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The nectar production of quince was studied in three
consceutive years, in 1997, 1998 and 1999, The well know
capillary tube method was used to sample the ncctar
production of the flowers. Branches facing to South and to
North with some 30-50 flowers were covered with
parthment paper bags on two trees per cultivar. Nectar
production was measured on the next day in 5 flowers per
branch late morning (10-12h) and carly afternoon (13-15h).
Samples taken were put into a deep freezer and were kept
frozen until the laboratory measurements on their weight and
on their sugar concentration. Sampling procedure was
repeated at least at two but sometimes at as much as six days
of the blooming. The amount of nectar (mg) was measured by
a analytical balance and the sugar concentration (per cent)
was inspected by a table refractometer in the laboratory.

Weather condition were registered during the blooming
period of quince. The weather was favourable in all the three
years and it favoured bee activity very much.

In 1997: The weather was fairly hot all along the
blooming period of quince (Tuble 1). Except the first two day
of flowering the daily mean temperatures were around 20 °C
and the daily maximums raised up to 3040 °C cach day.
There was very little, practically no rain.

Table I Weather conditions in the blooming period of quince trees
in 1997 (Ujfehérto)

Biiife Ambient temperature, °C Rainfall

mean maximum mm
May 8 154 233 7.8
May 9 125 19.4 0.2
May 10 15.4 221 [§]
May 11 19.7 3.0 0
May 12 21.7 332 0
May 13 23.6 36.1 0
May 14 24.1 37.5 0
May 15 24.7 83 t]
May 16 24.8 3ol 0
May 17 232 40.3 0.8
May 18 23.8 36.3 0
May 19 22.8 32.0 0
May 20 23.6 33.6 0

In 1998: The weather was warm but not so hot as in the
previous year (Table 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 first quarter of
blooming with fairly good amount of precipitation.

In 1999: The weather was warm too but both the daily
mcan and the daily maximum temperatures remained at a bit
lower level than in the previous year (Tuble 3). There were
few rainy days and no more than one day produced great
amount of precipitation in the first quarter and onc other day
at the very end of blooming.

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

Table 2 Weather conditions in the blooming period of quince trees
in 1998 (Ujfehértd)

Date Ambient temperature, °C Rainfall
mean maximum mm
April 28 16.5 27.8 0
April 29 17.9 29.1 0
April 30 17.2 252 0
May 1 14.7 21.2 20.0
May 2 2.1 18.8 14.2
May 3 15.1 239 0.6
May 4 12.8 14.8 29.4
May 5 9.6 1.0 4.2
May 6 | 50 215 0
May 7 8.3 9.3 0
May 8 19.1 3.1 0.2
May 9 20.6 34.6 0
May 10 216 344 0
May 11 23.0 344 0
May 12 22.6 35.6 0

Date Ambient temperature, °C Rainfall

mean maximum mm
April 29 14.4 19.9 0
April 30 14.4 20.2 0
May 1 16.4 23:2 0
May 2 14.9 20.6 18.8
May 3 13.8 18.5 0
May 4 14.0 8.8 0.3
May 5 10.2 13.6 0
May 6 9.3 14.8 0
May 7 10.4 16.4 0
May 8 13.4 18.0 0
May 9 13.4 17.0 2.1
May 10 154 21.8 0
May 11 17.0 22.6 0.8
May 12 14.5 19.6 5.6

Results

The nectar production of flowers

1997: This ycar the weather was very hot during quince
flowering but the extremely hot weather did not prevent the
neetar production of quince. Nectar production was 0.8-0.9
mg/flower in average in all days of the survey (Tuble 4). The
mean values ol the nectar production, however, varied
between 0.3-2.1 of different cultivars on different days. The
extreme values of nectar production were between (0.2-2.7
mg/fower. The amplitudes of the extremes were somewhat
wider (high values were 9-13 times greater than the low
ones) for some cultivars (Bereczki, Mezdniri) than for others
varieties (at which high values were not more than 2-3 times
higher than low figures).

Some /3 of the samples contained such a small amount
of nectar that prevented the measurement of their sugar
concentration. The sugar concentration of samples measured
was at least as variable as the nectar content of the Mowers
(Table 4). Mean values varied between 20-30% and the
sugar concentration tended to be somewhat higher on the
first day of the survey than on the other two days but the
difference was not statistically significant. Extreme values.
on the other hand. did not differ so much as the same for the
nectar production. Higher values were not more than 1.5-3
times higher than low ones.
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Table 4 Nectar production of the flowers of quince cultivars in 1997
(Ujfehértd)

Nectar content | Sugar concentration
Cultivar Dite meandstandard | meantstandard error
error (extremes) (extremes)
n mg/Mower n per cent
May 13 2 04 20,1 | 36.5
Angersi (0.2 -0.5)
May 14 3 0.3 + 0.1 1 18.5
(0.2-0.6)
May13 | 7 [ 07202 5 | 300+£32
0.2-1.9) (22.5-42.00
Bereczki May 14 6 0.4+0.1 B 27952
(0.2 -0.9) (15.0 —38.5)
May 15 4 1.1£ 0.5 8 203+£53
0.2-2.7) (11.0 - 29.5)
May 13 5 07+02 R JLO+£7.3
(0.3 - 1.6) (15.5-47.5)
Bereczki botermé | May 14 | 3 | 0.720.03| 3 24032
(0.6 -0.7) (20.5 - 30.5)
May 15 2 0.5 £0.05 I 20.5
(0.4 -0.5)
May 13 4 1.5+£02 4 299+32
Champion (1.1 - 1.9) (22.5 - 36.0)
May 15 2 1.2+ (0.9 I 20.5
(03-22)
May 13 6 L 5 194 £3.0
(0.3-2.4) (10.5-26.5)
Konstantindpolyi May 14 B 1.3£ 0.5 4 21.8+4.2
(0.7 -2.7) (10.5 - 30.5)
May 15 | 0.2 - -
Mezduiri May 14 | 2.1 | 10.5
Muy 13 | 24 | 0.9+£02 19 277+£24
Mean of May 14 | 17| 09+02 | 13 | 29+138
The days
May 15 9 0.8+£0.2 5 204+£2.8

The nectar production was fairly similar on the three
consccutive days of sampling (Table 4) but the sugar
concentration of nectars was different. On the first day of
sampling it was much higher than on the two other days and
the figure of the third day was the smallest,

1998 Nectar production of the quince flowers was
0.3-0.8 mg/flower in average, less than in the previous year
(Tuble 5). The mean nectar production varied between 0.1-
1.3 mg/flower in the case of different cultivars on different
days of the survey. The extreme values of individual
measurcments were between 0.1-2.4 mg/flower (Tuble 5)
and so this amplitude was fairly similar to the same in the
previous year. The amplitude of the extreme values was
wider at some instances (e.g. Bereczki bétermd on May 3,
Bereezki on May 7) but the saume was much more narrow for
the same cultivars on the other days and for other cultivars
on the same days. Accordingly, the nectar production of
flowers wus rather variable. Nevertheless, some cultivars
tended to produce somewhat more nectar (Champion,
Bereczki béterma) and others tended to produce less
(Bereczki, Angersi) than the average of the cvs but the
difference was not too large and the daily figures were
greatly changeable for all evs altogether.

We got much less data on the sugar concentration of
nectars because a good number ol the samples contained so
small amount of nectar that was not enough to measure its
sugar concentration. The samples measured for sugar
concentration contained rather little amount of sugar since
most of the figures were around 20-25% and not more than
a few figures were round or up to 30-35% (Table 5). The
available data show variable pictures on the sugar
concentration. Some of the cultivars (Bereczki baterma,
Mezdniri) seems 1o have lower sugar concentrations than the
other ones but, in fact, there are no consequent differences
among them. The extreme values for sugar concentration do
not show as wide amplitudes as the extremes of the nectar
production of the flowers, higher figures are not more than
1.2-1.5 times higher than the low ones.

The mean nectar production of quince flowers was
somewhat different on the consccutive days of sampling
(Tuble 5). It was somewhat greater on the first and on the
third sampling day but no relationship could be discovered
between the weather (Tuble 2) and the daily neclar
production of flowers (Tuble 5) since the weather was evenly
warm and sunny during the whole blooming period. Even
rains failed to have an impact on nectar production on the
day of precipitation or on the following days. The mean
sugar concentration was somewhat different on the days of
sampling but it seemed to be dependent on the amount of
nectar production instead on the weather conditions.
Namely, the sugar concentration was definitely higher when
the amount of nectar was low and the reverse was true for
higher daily nectar productions.

1999; More nectar was measured in quince flowers than
in the pervious two years. Mean values were between

Table 5 Nectar production of the flowers of quince cultivars in 1998
(Ujfehértd)

Nectar content | Sugar concentration
—— meantstandard | meantstandard error
Cultivar Date error (extremes) (extremes)
n mg/flower n per cenl
Muy | 3 0.4 +0.2 - -
(0.2-0.5)
Muay 3 4 0.5+0.2 1 275
(0.2-0.9)
Angersi May 6 3 0.5+0.3 +2 =
(0.2-0.7)
May 7 3 04 0.1 - 27.5
(0.1 =0.4)
May 8 3 0.7+04 1 -
(0.3-1.4)
May 3 B 0.6+0.1 2 323+23
(0.4 -0.9) (29.0 - 35.5)
May 4 5 0.3 0.1 - =
Bereczki (0.1 -0.6) -
May 7 6 03102 1 20.5
(0.1 -1.2)
May 8 B 03£0.1 | 35.0
(0.1 -0.7)
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Table 5 Nectar production ol the flowers of quince cultivars in 1998

Table 6 Nectar production of the Howers of quince cultivars in 1999

Ujlehéra Ujfehéna
e Tahle 5 comrimied CaH
Nectar content | Sugar concentration Nectar content | Sugar concentration
meantstandard | meantstandard error meantstandard | meantstandard error
Cultivar Dute error (extremes) (extremes) Cultivar Date error (extremes) (extremes)
2 n | mg/flower n per cent n | mg/flower n per cent
- May 1 4 0.7 +£0.3 ! 225
April 30 2 Ror a0y | 23.0 03 = 1.4
. O e ¢
Mb=y May2 | 8 | 1102 | 4 | 272330
May | 2 | 0404 | | 25.0 Angersi (0.3-2.5) (20.5 - 35.0)
QL=05 May3 | & | L1zo1 | 4 | 250422
rczki ho 3 e i =
Bereczki botermo . (0.1 . 2.2) (18.5 - 25.0) May 4 5 0.9 +0.2 | 19.5
May 6 5 0.4 £ 0.1 — - 04-1.8)
(0.2-0.5)
May7 | 4 | 04z00 | - = RS s =
’ O.1 - 0.7) Mayl [ 2 | 46+1.7 | 2 | 193+02
20 £ -
May § 4 |oazon | - - (2.9-6.4) (19.0 - 19.5)
(0.1 - 0.8) May 2 8 20£0.6 6 247 £2.1
5 (0.9 - 5.5) (17.5 - 33.0)
April 30 | 0.6 = =
May | 4 0.7 +03 B 23042, Bereczki May 3 8 30+£05 5 19.2+3.1
0.2-1.3) (20.0 - 26.0) 04-2.7) (12.5-27.5)
May3 | 4 | 11203 [ 3 | 252433 My | 4 | G803 | | 27.5
Chanipion 2(07-22 (20.5-31.5) i {2'4 = :;" L
; 0.3+0. 345 ay 2 . 294 |2 2 23515
e & ! . (0.6-7.5) (22.0-25.0)
May 7 3 03+ 0.3 | 30.5 Bereczki boterma May 3 8 ((EJ«(I A 2:}} 7 ]'265.;1 i.;:'j(]
(0.1 -0.9) = Nl =R
May & | 0.28 - - May 4 8 ( 1.3x07 | 2 20.0 £ 4.5
Mayl | 2 | 01200 | - - L MRy
(n] = U““ Nfil)’ | | 0.5 = =
May 3 4 1.1+04 | 3 263+ 1.9 May 2 8 2407 6 222x1.6
(0.1 = 1.7y (24.0 - 30.0) 04-3.7) (17.5 -27.0)
Konstantingdpolyi May 6 7 | 05401 I 26.0 Champion May 3 § ) 24204 | 8 22220
(0.1 0.9) (1.4 -5.0) (12.0 - 29.0)
May 7 8 04, £ 0.1 | 385 May 4 8 26 £0.6 6 252 % 1.6
(0.1 -0.9) (0.4 - 5.6) (20.5 - 31.09
May 8 4 (.6 £ 0.1 | 28.5 May 6 R 1.1 £0.3 2 218+£3.7
(0.3 - 0.9) (0.8~ 1.9) (18.0 - 25.5)
April 30 7 0.7+0.1 2 203009 May | 2 5S4 £0.0 2 155427
(0.4-24) (19.0 -21.5) (5.3-54) (12.5-18.0)
May | 4 0.4 +£02 | 225 May 2 8 43+07 8 163+ 1.4
(0.4 = 1.1) (L.3-6.7) (9.0-21.0)
Mezotiri May 3 5 0.2+0.1 | 20.0 Konstantindpolyi May 3 4 E, . ) 1R 4 254433
(0.4 -0.9) (1.1 =6.6) (19.5-32.5)
May 6 5 0301 - - May 4 8 33+£07 i 618
(0.2 -10.5) (1.2 -6.5) (15.0-29.5)
May 7 4 | 04201 = May § 4 | 27403 | 4 163 £ 1.3
(0.3 -0.5) (2.3-3.2) (12.5- 18.0)
April30.1 10 | 0.7£02 | 3 | 21.2%1.2 May 6 6 | 09+03 | 2 20.0 £ 0.5
May | 15 | 0.4%0.1 4 294432 (0.3-1.8) (19.5 — 20.5)
Mean of May 3 25 | 0.8£0.1 13 2359+ 14 May 2 7 1.2+ 04 2 21.5+2.0
The days May 4 5 0.3£0.1 - —~ (0.5-29) (19.5 - 231.5)
May 6 26 | 042005 | 2 o2+ Mezoniri May 3 | 1.1 £04 l 27.0
May7 |27 | o4+001 | 3 298 + (03-22)
May 8 16 | 0.4+0.1 3 30.3 May 4 6 26+£0.7 4 283 +2.8
(1.0-5.0) (21.5-34.5)
May 5 5 05+£02 - -
) (02— 1.1)
0.6-5.4 mg/Mlower that was much higher than in the (wo May | 9 | 2608 | 5 305+ 1.6
other years (Table 6). May2 | 44 | 25+£03 | 28 | 218%1.1
No much difference could be found between cultivars. Mean of May3 | 40 | 19202 | 29 | 236+14
One cultivar (Konstantindpolyi) tended to produce definitel The days Mayd4 [ 39| 17203 | 17 | 23612
201, I 4
more nectar than others (except May 6) and another cvs May 5 6 | 0.7£0,1 - =
(Angersi) tended to produce less (Table 6). Other cultivars May 6 10| 1L1+0.2 4 209+ 1.6
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(not counting Konstantindpolyi), on the other hand,
produced more nectar than others on some days (c.g.
Bereczki on May 1, 2, Bereczki botermd and Champion on
May 3, Champion and Mezdniri on May 4) but on the other
days the same produced less amounts than others.

The extreme values were also higher than in the previous
years, being between 0.2-7.5 mg/flower. Interestingly, some
high extremes of some cultivars (Bereczki bdtermao,
Bereczki) well approached or surpassed the highest figures
for the cvs Konstantindpolyt that one produced the highest
amount of nectar in average (Table 6). The higher extremes
were 3—10 times greater than the low ones at most occasions,
but the difference sometimes was as much as 12-15-fold
between the low and the high extremes (Bereczki bitermd on
May 2, 4, Champion on May 4). On the other hand, the
higher figures were not more than 0.1=5 times larger than the
low ones sometimes even for those cultivars, too, the
amplitudes of whose extremes were very wide at other cases
(see Champion on May 3, 6, for example). This means that
the differences found in some cases were not consequent at
other instances.

Most samples could be well measured for sugar
concentration for the highest amount of nectar in the flowers.
In fact, the sugar concentration of quince nectar tended to
contain less sugar (Table 6) than in the previous two years
when the flowers produced less nectar in average. The
cultivar, Konstantindpaolyi, that tended to produce more nectar
than others had lower sugar concentration in its nectar. Other
cultivars, on the other hand, produced fairly similar mean
sugar concentrations but the concentrations were different on
consecutive days (Table 6). The higher concentrations
sometimes were 1.5 times larger than the lower ones for
individual cultivars. The amplitudes of the extreme values of
individual measurements were somewhat wider (higher
extremes were 2.3-2.8 times grealer than the low ones) at
some cases (Bereczki bdtermd on May 3, Champion on
May 3, Konstantincpolyi on May 2) but the difference was not
more than 1.1-=1.5-fold at most cases (Table 6). This means
that the sugar concentration of nectar was not so much
changeable as the amount of nectar produced per flower.

The daily mean nectar production was somewhat
different on the sampling days (Table 6). Somewhat more
nectar was found in flowers in the first two sampling days
and the mean amount decreased gradually on the following
days. This tendency seemed to be proportional with the air
temperature that gradually became lower on the consecutive
sampling days (the daily mean being 14.9 C on the first day
of sampling and it went down gradually to 9.3 °C till the last
day of sampling). There was a substantial rain on the second
sampling day but no effect of that could be observed on the
amount of nectar produced. The mean sugar concentration of
nectar was also the highest at the first sampling day when the
highest amount of nectar was measured in the flowers. The
mean concentration was much lower on the other days but no
definite tendency could be observed in that (Table 6).

The distribution of the nectar production and the
sugar concentration of nectar

The amount of nectar in quince flowers failed to show a
normal distribution in no one of the years of the experiment
(Figure ). The distribution was definitely skew, since the low
values were definitely much more frequent than the high ones.
The frequency of low and high values, however, greatly
differed in different years of the study. In 1997 and 1998 when
the mean nectar production was much lower than in 1999 the
frequency of very low values was conspicuously much higher
and the frequency of higher values was definitely much lower
than in 1999 when the mean nectar production of flowers was
definitely higher. In the latter year also more low values were
detected than higher ones but the decrease of the number of
samples from low to high nectar production was not so sharp,
on the contrary, it was rather gradual. This was the result of
higher frequency of high values in this year than in others.
This year also the highest extremes were much better
represented and much more scattered than in the two previous
years mentioned. The major tendency, however, was the
higher frequency of low values compared to higher ones in all
the three years of the survey. This shows that variability of the
amount of nectar seems (o tend rather towards the small than
towards the high values.

The distribution of the sugar concentrations in quince
nectar produced a completely different picture. Namely, the
distribution of the sugar concentration was definitely very
close to normal in all the three years of the study (Figure 2).

Dstribution of measurements
(per cent)

Nectar content
of flowers (mg)

Figure 1 Distribution of nectar content of quince flowers (Ujfchérha,
1997-1999)

Low sugar concentrations (values below 20%) were as'rare
as the high figures (higher than 30%). Most values of sugar
concentration were between 20-30% showing that the
typical sugar concentration of quince nectar can be
somewhere among these values.
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Figure 2 Distribution of the sugar concentration in quince nectar
(Ujfehérté, 1997-1999)

Differences between cultivars

Nectar production and its sugar concentration was rather
variable on different days of the survey in all the three years
of the study (Tables 4-6). The comparison of the cultivars,
however, shows that slight differences can be found between
cvs. Namely, Angersi seems 1o produce less nectar than
others because its values for the nectar production of flowers
were usually lower than of the rest of the cultivars (Table 7).
The mean value for the nectar production of this cultivar
seems 1o be significantly different compared to the mean
production of Champion and Konstantindpolyi. At the same
time. no significant different could be established between
Angersi and Bereczki, Bereczki bdtermd and Mezdniri in

their nectar production (Tuble 7). In fact Konstantindpolyi
tended to produce more nectar but the higher mean values of
its nectar production did not differ at all from the other
cultivars from the statistical point of view. Also Champion
produced somewhat more nectar than others (except
Konstantinapolyi) but the difference was not significant, too.
The highest extremes of nectar production were extremely
variable (Tuble 8). Though the mean nectar production of
Konstantindapolyi and Champion was higher than the same of
another cultivars this tendency was not reflected in the
highest extreme values for nectar production at all. The
highest extremes of all cultivars were more ore less
overlapped and the highest figures for some other cvs
surpassed the same of the mentioned two cultivars with
higher mean nectar production. There was a single cultivar,
Angersi, the extreme nectar production of that was different
of the others. Namely, the extreme figures of this were
ranging at a lower level and the very highest figure of that
was much smaller than the same of the others.,

Relationship between the amount of nectar and its
sugar concentration

In spite of the fact that the distribution of the amount of
nectar and its sugar concentration is clearly different
(Figures 1-2) definitely negative correlation was detected
between the amount and the sugar concentration of nectar in
quince lowers (Table 9). All those measurements were used
to make this calculation of that both the values of the amount
and the sugar concentration had been available. The
coefficient of correlation was significant in all of the three
years of the study, however. the level of significance was

Table 7 Comparison of the nectar production of flowers of quince cultivars in consecutive years (Ujfehértd 1997-1999)

Nectar production of flowers in three consecutive years: means + standard errors (extremes)
i 1997 1998 1999 Mean
Cultivar
Nectar Sugar Nectar Sugar Nectar Sugar Nectar Sugar
content: concentration: content: concentration: content: concentration: content: concentration:
mg/flower per cent mg/flower per cent mg/flower per cent mg/flower per cent
Angersi 0.34 £ 0.09 27.5+90 0.43 £0.08 20.25 £ 0.9 0.93 +0.12 2544 £ 158 073+ 0.12 | 26.27%2.76
(0.2 - 0.6) (18.5 - 36.5) (0= 1.4) (19.5-32.00 | (0.3-2.5) (19.5- 35.0)
n=5 n=2 n=16 n=2 n=28 n=10 n=49 n=14
Bereczki 073 £0.16 26.8 £2.89 0.38 £ 0.1 30.0+3.5 2.39 £ 0.38 22,14 £ 1.58 1.26 £ 0.21 | 25.08 * 187
02-27) (11.0-42.0) (0-1.2) (20.5-35.5) | (04-64) (12.0 - 33.0)
n=17 n=12 n=19 n=4 n=22 n=14 n=58 n=30
Bereczki botermo 0.63 £0.11 27.06 £ 3.87 0.57 £ 0.1 226+ 1.2 2,194 1.49 2405+£28 1.21 £ 0,19 | 24.75 + 1.82
(0.3 - 1.6) (15.5-47.5) (0-22) (18.5-25.0) | (0.4-7.5) (14.0 = 46.0)
n=10 n=_8 n=21 n=5 n=21 n=11 n=52 n=24
Champion 1.43 £0.27 28.0+£3.12 0.6 +0.22 2664 £2.14 | 221 £0.26 229+ 1.29 1.68 £ 0L13 | 23.76 £ 1.61
0.3-2.2) (20,5 =36.0) | 0.7(0-=2.2) (20.0 - 34.5) (0.4 - 5.6) (12.0-31.0)
n=6 n=3 n=19 n=7 n=29 =23 n=54 n=35
Konstanti-nipolyi 1.11 £0.25 20,44 £ 2.36 .55 £ 0.1 28,67+ 2.16 3.12+095 1948 £ 1.05 1.96 + (.32 21.0 £ 1.31
(0.3-2.7) (10.5 - 30.5) 0-1.7) (24.0-38.5) | (0.3-6.7) (9.0 - 32.5)
n=11 n=9 n=25 n=6 n=32 n=27 n=68 n=42
Mezotin 2.1 10.5 0.5+0.12 20,75+ 0.8 1.43 £ 1.02 26015+ 1.7 L4+ 0013 | 2304 £ LOS
(0.2-24) (19.0-22.5y | (0.2-35.0) (19.5 - 34.5)
n=1 n=| n=25 n=4 n=22 n=7 n=48 n=12
Mean 0.9 + 0.2 25.1£19 0.5+ 0.1 26.1 £ 1.0 1.8 0.1 225+ 0.6
n=50 n=37 n=123 n=28 n=158 n=83 - -
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Table 8 Highest extremes of nectar production in quince flowers
1997-1999 (Ujfehértd)

Highest nectar Highest sugar
Cultivar Year content; concentration:
mg/llower per cent
Angersi 1997 0.6 36.5
1998 1.4 27.5
1999 P 32.0
Bereczki 1997 2 420
1998 1.2 35.5
1999 6.4 33.0
Bereczki bitermd 1997 1.6 47.5
1998 22 25.0
1999 T 46.0
Champion 1997 2.2 36.0
1998 2.2 315
1999 5.6 31.0
Konstantindpolyi 1997 A 30.5
1998 Joi 30.0
1999 6.7 32.5
Mezduirn 1997 2:1 10.5
1998 24 21.5
1999 5.0 34.5

different in consecutive years. It was the lowest for 1998
when the less pairs of data were available and the highest for
1998 when the number of pairs of data was the highest. The
constant values (A) of equations show that the sugar
concentration of quince nectar normally can not be very high
(maximum 26.6-33.9%) but the slope values (B) are
different for the years of the study (Tuble 9). It was
extremely precipitous (6.7, —6.8) in the years when the
nectar production of the flowers was rather low and the same
was close 1o 45" (=1.3) when the amount of nectar was
greater in the flowers. This means that the sugar
concentration always decreases with the increase of the
nectar production of flowers in some years. This tendency
can be extremely strong and so the decrease of the sugar
concentration can be very sudden parallel with the increase
of the nectar production in some years but the same can
decrease much slower in other years.

Table 9 Relationship between the nectar production of quince flowers und
its sugar concentration

Viar Coefficient of No. of data Equation
correlation | and probability

1997 -0.51 n=37 y=32.5-6.8x
p<0.02

1998 —0.57 n=28 y=133.9-6.7x
p<ihl

1999 -0.35 n=91 y=26.6 - 1.3x
p<0.001

Discussion and conclusions

Nectar content of quince flowers have been estimated
between 0.8—-1.6 and 0.4-2 mg in the literature by those
authors who made several measurements at different
cultivars (Simidchiev, 1967, Péter, 1972, 1975). Weryszho-

Chmielewska at al. (1997) stated that quince [lowers
produced 3.43 mg nectar during their life. This fairly
corresponds with the statements cited because individual
flowers are open for some three days. We found similar mean
values, however, the amplitude of extremes was much wider
in this survey (Table 4-8) than in the previous studies made
by the authors cited. The highest extremes sometimes were as
high as 5-7.5 mg/flower (Table 8). Péter (1972) slated that
the weather affected the nectar production of quince flowers
very much. No doubt that the weather is known to have a
strong influence on the nectar production of fruit tree species
but this seems to be less important of quince since it blooms
much later than other fruit tree species and so the weather is
not so extremely variable during its flowering period. Thus
not so strong effect of weather was found during the three
conscecutive years of this study.

The grand mean of the nectar production of quince
flowers was 1.07 = 0.06 mg/flower in this study and the
extremes were (). 1-7.5 mg/flower. The mean figure very well
fits to the statement of Pérer (1972) who has expressed that
quince flowers can produce some 1.0 mg nectar/flower in
average in May under favourable weather.

This mean that the nectar production of quince can be
regarded to be small compared to other temperate zone fruit
tree species because other species produce much more nectar
(c.l. Benedek & Nyéki, 1994, 1997). Even the mean nectar
production of peach and ncctarine is two times more,
however, its flowers produce somewhat less nectar than
plum and apple and much less than apricot and sour cherry
(Benedek & Nyéki, 1997).

Our findings, on the other hand, do not corroborate to the
carlier statements on the high sugar concentrations of quince
nectar. We found much less sugar, some 21-27 per cent in
average only (Tubles 4-7) instead of 40-50 or 25-60 % as
stated carlier by Simidchiev (1967) and Péter (1972).
Weryszko-Chmielewska at al. (1997) found much less sugar in
quince nectar, since its concentration was 36.9 per cent in their
study. We found that the sugar concentration of quince nectar
is variable, since the amplitude of the extreme values were
ranging between 9-47.5% (Tubles 4-6) but we did not found
as high value as 60% as Péter (1972). The normal distribution
of the sugar concentration in quince nectar (Figure 2) also
indicates that the typical concentration can be rather low, it
may be between 20-30% instead of as high as stated carlier.
Accordingly, the sugar concentration of quince nectar is rather
low compared to other temperate zone fruit tree specices (.l
Benedek & Nyéki, 1997). 1t is not so low as of pear (that is
usually less than 20%) but seems to be very similar to apricot
and somewhat less than of peach and nectarine (30.5%) and
much less than plum (33.19%) apple (36.2%) or sour cherry
(43.0%). Since the sugar concentration of nectar seems 1o be
the major attractive factor of fruit tree nectars 1o honeybees
instead of its amount (Benedek & Nyéki, 1997) it is very
important that quince blooms later than the other fruit tree
species producing more attractive nectar to honeybees with
higher sugar concentrations. This fact can promote very much
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that quince is visited by honeybees en masse as stated by
Simidchiev (1967).

The sugar concentration of quince nectar scems 1o be
rather low related to its small amount. This fact corroborates
our carlier statement that the amount of nectar and its sugar
conéentration is not proportional at the level when different
fruit tree species are compared to each other because some
fruit tree species produce little amount of nectar with low
sugar concentration and others produce much larger amount
with higher sugar concentration (Benedek & Nyéki, 1997).

On the other hand, the amount of nectar and its sugar
concentration is know 1o be negatively correlated to cach
other at the level of some fruit tree species (sce for example
Mommiers,1966 and Benedek & Nyéki, 1996 for apple). This
relationship, however, has not been investigated for quince
so for. Based on the measurements made in three
consccutive years we found a definitely negative correlation
between the amount of quince ncctar and its sugar
concentration. The coefficient of correlation was significant
in all the three years of our studies. This means that the sugar
concentration always decreases with the increasing amount

of the nectar produced in quince flowers. The slope values of

the cquations, however, were different in consccutive years.
It was extremely precipitous when the mean nectar
production of flowers was rather low and the same was much
less so when the amount of nectar was higher in the lowers.
Accordingly, the decrease of the sugar concentration can be
very sudden with the increasing amount of nectar in some
years but the same can be much more gradual in other years.
This can influence the attractiveness of quince nectar Lo
honeybees because the sugar concentration is responsible for
this in fruit tree nectars instead of its amount in the flowers
(Benedek & Nyeki, 1997).

Nectar production of quince flowers was rather variable
and so not more than some slight differences have been
detected between cultivars. No more than a single one of the
six cultivars investigated tended to produce less nectar than
others (Angersi). This difference was significant when the
nectar production of the cvs in question was related to some
of the cultivars but no significant difference was detected at
the same time when the relevant figures were related to other
cultivars. There were two varieties (Konstantindpolyi,
Champion) that tended to produce somewhat more nectar

than others but the difference was not significant at all
(except when related to the cvs with the lowest nectar
production as mentioned above). Accordingly, no
conscquent difference can be established between the nectar
production of flowers of quince cultivars but it is a major
question whether slight differences are enough to influence
the bee visitation and consequently the bee pollination of the
quince flower. This question needs further rescarch.
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