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Abstract

Nikolova, Ts., Yordanova, M., & Petrova, V. (2019). Influence of meteorological conditions on the production of
nectar and pollen of Cucurbita pepo var. giromontia. Bulgarian Journal of Agricultural Science, 25(2), 310-313

The influence of the climatic factors on the honey-producing potential of courgettes Cucurbita pepo var. giromontia was
studied within the framework of the project “Investigation of the impact of biochar on soil fertility and agricultural crops de-
velopment”. By conducting field experiments, the influence of abiotic factors (temperature, air humidity and rainfall) on the
development of the plants was studied. The amount of nectar and pollen and the visit of the bees to the plants were determined.
Incorporation of biochar in soil has generally been shown to be beneficial for growing crops.
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Introduction

Light and heat are essential vital factors for vegetable
crops. At the optimum temperature growth and development
of plants are the most intensive. With deviations of these fac-
tors, the life processes stop and the plants die. High tem-
perature is one of the stress factors that significantly reduce
photosynthetic activity and plant productivity (Georgieva
and Lichtenthaler, 1999; Kaluchiva, 2002; Oukarrorum
2002). Agro-meteorological and phenological observations
are a valuable source of information about the relationship
between climate and development of plants during the grow-
ing season.

The weather conditions before and during the flowering
of vegetable crops have a significant impact on the beginning
and duration of their flowering. High temperature lowers the
pollen‘s vitality, negatively affects fertilization and reduces
the growth of fruit. The negative influence of high tempera-
ture is increased when accompanied by drought (Ivanov,
2015). For normal growth and development, courgettes re-
quire heat. She is one of the important factors in the process
of flowering.

Courgettes (Cucurbita pepo L.) are vegetables that
quickly reach a generative phase (flowering and fruiting) for
about 40-60 days. They prefer sunny areas and well-drained,
well-processed, rich in organic matter soils.

According to the literature, the courgettes are sown when
they have passed the risk of late spring frosts and the tem-
perature has risen steadily at least 15°C (late April to early
May). The optimum germination temperatures for zucchini
are 20-30°C and the maximum temperatures for which cour-
gettes can grow are 38°C. The optimal temperatures for the
development of courgettes are 18-24°C. They are sensitive
to low temperatures below 5°C.

Species of the family Cucurbitaceae depend on the pol-
lination of bees for fruit production. Bees collect nectar from
male and female flowers of Cucurbita pepo. A special fea-
ture of the species is that a large amount of nectar is released
from the female flowers and they are more often visited by
the bees than the male flowers.

Nepi (1996) establishes the nectar content of parenchyma
that stores starch in the presecretory stages, and epidermis.
An hour before nectar secretion begins, the starch is hydro-
lyzed.
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Materials and Methods

The experiment was carried out in 2017 on the experi-
mental field of the University of Forestry — Sofia. The soil is
fluvisol, slightly stony, slightly acidic. This area came under
a continental climatic sub region, in a mountain climatic re-
gion.

The study was performed with courgette (Cucurbita pepo
var. giromontia), cv. Izobilna F1, with growing period lasted
55-60 days. Sowing was conducted on May, 03, by scheme
100x60x50. All elements of agro-technical activities (mainly
pre-sowing cultivation, irrigation, etc.) are the same for all
treatments. Plants are irrigated by a drip irrigation system.

The experiment was set with two meliorants — biochar
and manure (used as a background). During the spring cul-
tivation, the two meliorants were incorporated into the soil
and were developed six variants: 1) control — no biochar and
manure; 2) only with manure — 4 t/ha’'; 3) biochar — 500 kg/
ha''; 4) manure + reduced amount of biochar (250 kg/ha'); 5)
manure + optimal amount of biochar; 6) manure + increased
amount of biochar (750 kg/ha"). The experiment was carried
out by randomized complete block design with four replica-
tions and protection zones.

The phenological observations were made on ten plants
of each replication in the phases: beginning of flowering,
mass flowering and ending of flowering, when the character-
istics characterizing it show 20% of the plants and the mass
at 75%. We examined the following methods according to
Simidchiev (1980): amount of nectar from one flower for 12
hours in mg; percentage of sugar content in nectar; pollen
count in mg. The nectar productivity of the flower was deter-
mined by the capillary method, and the sugar concentration
of nectar with laboratory refractometer. The flowers were
isolated for 24 hours.

To determine the impact of climatic conditions, daily me-
teorological observations are conducted.

Results and Discussion

For the purpose of the experiment, information on cli-
matic conditions and changes has been collected. An analy-
sis of the meteorological conditions for the last 30 years was
carried out in order to track the climate change for the Sofia
field (Fig. 1). Information about the annual rainfall in the
Sofia region was also collected.

On the basis of this information curve of probability of
precipitation per year has been prepared and according to the
results obtained in 2017 it is characterized by secure close
to 70% which defines it as an average precipitation rate for
the year.
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Fig. 1. The precipitation provision curve for the period
1987-2017
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Fig. 2. Temperatures and rainfall during the vegetation
of Polish experience with courgettes, 2017

During the experimental period (May-July), weather
conditions are favorable for the growth and development of
courgettes (Fig. 2).

There were no variations in the minimum and maximum
temperatures during this period, which would stop the life pro-
cesses of plants, and later to their destruction. Only at the be-
ginning and the end of the second decade of May low positive
temperatures (3.5°C and 3.8°C) were recorded, but average dai-
ly temperatures for those days did not fall below 12°C and no
negative impact on vegetative growth of plants were reported.

The courgette is monoecious, separate sexually, cross-
pollinating plant and starts to bloom from June, when first
bloom the male flowers, and later the females. Male flowers
are a source of heavy and sticky pollen that is transported
only by insects, including bees. Female flowers emit more
nectar that is easily accessible to bees, while male nectar is
difficult to access.

The minimum temperature at which most plants begin to
produce nectar is about 10-12°C, and the most favorable is
from 16 to 25°C. Bees are massively fled from the hive when
the temperature is 12-15°C, and the weather is not rainy.

Meteorological conditions in June are favorable for both
nectar separation and bee fly. The average daily temperatures
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during this period range from 17°C to 24.4°C at the end of the
month temperatures begin to rise and the last days of the month
are the average daily temperature over 25-27.1°C and 26.5°C.

June is with rainfall 11 days which are evenly distributed
—an average of over 2-4 days there is rain, as rainfall periods
are from 1 to 3 days. The total amount of rainfall is 63.1,
with more than two thirds fall on the precipitation days from
the first half of the month. The alternation on wet and dry
days is beneficial both for the production of nectar from the
flowers and the flow of bees.

The nectar productivity and the amount of sugars in the
nectar are directly dependent on the weather conditions.
When the soil moisture is sufficient and the air temperature
is relatively stable within 21-25°C, nectar content (Fig. 3)
and sugar content (Fig. 4) is favorable.
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Fig. 4. Sugar content in nectar, %

As a result of the study, we found that female flowers
produce a larger amount of nectar in all studied variants
with values ranging from 75.5 mg to 89.4 mg, compared to
male flowers (70-75 mg), because of the species specificity
of Cucurbita pepo var. giromontia.

Concentration of sugars in nectar depends on external
factors and fluctuates widely. Sugar content in the nectar is

relatively high from 30% to 37% with a maximum of 40%
sugar content.

Our results are similar to those of Massimo (1993, 2001),
both sexes were extremely rewarding compared with most
bee-pollinated flowers, producing 22-40 mg sugar/flower in
6 h. Female flowers produced significantly more nectar sugar
than did males, mainly because of a higher concentration of
sugars in nectar (440 vs. 325 mg/mL).

In the variants with imported manure and biochar flowers
produce larger quantities of nectar and pollen (Fig. 5). We
observed them with strong plant growth and development,
which also affected the amount of nectar and sugar content
in the nectar.
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Fig. 6. Visiting of bees on flowers

The best conditions for secretion of a maximum amount
of nectar are warm weather without wind and humidity. Un-
der such conditions a mass flight of bees is observed.

The visit of bees to honey plants begins at 9.00 am in
the morning with increased temperature and sunshine and
reaches a maximum of 12.00 to 13.00 in the afternoon, after
which there is a decrease in the visit and stops completely
in the hours 15.00-16.00 in the afternoon (Fig. 6). Bees visit
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massively plant of the species Cucurbita pepo var. giromontia
and collect both pollen and nectar.

Conclusions

Meteorological conditions have a strong influence on the
production of nectar from the flowers of the plants. The most
favorable temperature is from 16 to 25°C and the minimum at
which most plants begin to produce nectar is about 10-12°C.
The meteorological factors during the study period are favor-
able for the development of Cucurbita pepo var. giromontia
and for the extraction of large amounts of nectar from the
flowers.

Manure and biochar to the soil enhances the develop-
ment of the generative organs and contributes to increasing
the production of nectar from the flowers of the plants. The
results of this study show that the flowers of the species pro-
duce abundance of nectar and pollen which are available in
quantities sufficient to maintain bee families in large colo-
nies. Honey bees visit the plants massively during the mid-
day hours of the day.

References
Georgieva, K., & Lichtenthaler, H. K. (1999). Photosynthetic

Received: 27.06.2018; Accepted: 28.09.2018

activity and acclimation ability of pea plants to low and high
temperature treatment as studied by means of chlorophyll
fluorescence. Journal of Plant Physiology, 155(3), 416-423.

Kalupchieva, S., Pevicharova, G., & Gegov, Y. (2002). Evalua-
tion of garden pea varieties and lines for freezing. In Proceed-
ings of First Symposium of Horticulture with International
Participation, Skopje, Republic of Macedonia (Vol. 281, p.
286-286).

Simidchiev, T. K. (1980). Nectar productivity and pollen produc-
tion of orchard and other groups of plants and the role of bee
pollination. Dissertation, Plovdiv.

Ivanov, P. (2015). Temperature is a determining factor for the de-
velopment of vegetable crops. Bulgarian farmer.

Nepi, M., & Pacini, E. (1993). Pollination, pollen viability and
pistil receptivity in Cucurbita pepo. Annals of Botany, 72(6),
527-536.

Nepi, M., Ciampolini, F., & Pacini, E. (1996). Development and
ultrastructure of Cucurbita pepo nectaries of male flowers. An-
nals of Botany, 78(1), 95-104.

Nepi, M., Guarnieri, M., & Pacini, E. (2001). Nectar secretion,
reabsorption, and sugar composition in male and female flow-
ers of Cucurbita pepo. International Journal of Plant Sciences,
162(2), 353-358.

Oukarrorum, A., Maldonado-Rodrigus, R., & Strasser, R. J.
(2002). How pea plants respond to elevated temperature and
repetitive saturating light pulses. Bioenergetics Group of Uni-
versity of Geneva, Department of Botany and Plant Biology,
33-42.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


