
310

Bulgarian Journal of Agricultural Science, 25 (No 2) 2019, 310–313

Infl uence of meteorological conditions on the production 
of nectar and pollen of Cucurbita pepo var. giromontia
Tsvetelina Nikolova*, Milena Yordanova, Vera Petrova

Faculty of Agronomy, University of Forestry, Sofi a, Bulgaria
*Corresponding author: c.alipieva@abv.bg

Abstract

Nikolova, Ts., Yordanova, M., & Petrova, V. (2019). Infl uence 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 infl uence 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 fi eld experiments, the infl uence 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 benefi cial 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 signifi cantly 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 fl owering 
of vegetable crops have a signifi cant impact on the beginning 
and duration of their fl owering. High temperature lowers the 
pollen‘s vitality, negatively affects fertilization and reduces 
the growth of fruit. The negative infl uence 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 fl owering.

Courgettes (Cucurbita pepo L.) are vegetables that 
quickly reach a generative phase (fl owering 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 fl owers of Cucurbita pepo. A special fea-
ture of the species is that a large amount of nectar is released 
from the female fl owers and they are more often visited by 
the bees than the male fl owers. 

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 fi eld of the University of Forestry – Sofi a. The soil is 
fl uvisol, 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-1; 3) biochar – 500 kg/
ha-1; 4) manure + reduced amount of biochar (250 kg/ha-1); 5) 
manure + optimal amount of biochar; 6) manure + increased 
amount of biochar (750 kg/ha-1). 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 fl owering, 
mass fl owering and ending of fl owering, 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 fl ower for 12 
hours in mg; percentage of sugar content in nectar; pollen 
count in mg. The nectar productivity of the fl ower was deter-
mined by the capillary method, and the sugar concentration 
of nectar with laboratory refractometer. The fl owers 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 Sofi a 
fi eld (Fig. 1). Information about the annual rainfall in the 
Sofi a 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 defi nes it as an average precipitation rate for 
the year.

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 fi rst 
bloom the male fl owers, and later the females. Male fl owers 
are a source of heavy and sticky pollen that is transported 
only by insects, including bees. Female fl owers emit more 
nectar that is easily accessible to bees, while male nectar is 
diffi cult 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 fl ed 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 fl y. The average daily temperatures 

Fig. 1. The precipitation provision curve for the period 
1987-2017

Fig. 2. Temperatures and rainfall during the vegetation 
of Polish experience with courgettes, 2017
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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 fi rst half of the month. The alternation on wet and dry 
days is benefi cial both for the production of nectar from the 
fl owers and the fl ow 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 suffi cient and the air temperature 
is relatively stable within 21-25°C, nectar content (Fig. 3) 
and sugar content (Fig. 4) is favorable.

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

Concentration of sugars in nectar depends on external 
factors and fl uctuates 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 fl owers, producing 22-40 mg sugar/fl ower in 
6 h. Female fl owers produced signifi cantly 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 fl owers 
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.

The best  conditions for secretion of a maximum amount 
of nectar are warm weather without wind and humidity. Un-
der such conditions a mass fl ight 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 

Fig. 3. Amount of nectar from one fl ower, mg

Fig. 4. Sugar content in nectar, %

Fig. 5. Amount of pollen, mg

Fig. 6. Visiting of bees on fl owers
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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 infl uence on the 
production of nectar from the fl owers 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 
fl owers.

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