ANNALES
UNIVERSITATIS MARIAE CURIE-SKEODOWSKA
LUBLIN — POLONIA

VOL. XXII (3) SECTIO EEE 2012

"Department of Vegetable and Medicinal Plant, Ursitgrof Life Sciences in Lublin
St. Leszcziiskiego str. 58, 20-068 Lublin
e-mail: andrzej.salata@up.lublin.pl
**Horticultural Seeds and Nursery Company PNOS iai@w Mazowiecki
Zeromskiego str. 3, 05-85028r6w Mazowiecki
e-mail: r.stapaniuk@pnos.pl
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The effect of drip irrigation on zucchini
cultivar ‘Soraya’ yielding

Whplyw nawadniania kroplowego na plonowanie odmienkinii ‘Soraya’

Summary. The effect of irrigation during different gromgthases on yielding of zucchini ‘Soraya’
cultivar was evaluated in the research. During ¢beducted experiments different variants of
plants irrigation were applied: irrigation duringmaole cultivation period, irrigation during vege-
tative growth till setting fruitlets without irrigon during yielding, not irrigating during vegetag
growth till phase of setting fruitlets and irrigagi during yielding and not irrigating during cubiv
tion (soil water coming only from natural rainfalrip irrigation was used with drip line with
emitters efficiency of 4.0 | -*h The term of irrigation was estimated with the néensiometers,
starting irrigation when the soil water potentiasanot lower than -40 kPa. Single doses of water
were 3—4 mm, every 1-3 days, it was 25-55 irrigatloses depending of years. Different influ-
ence of irrigation was observed on the zucchinidyig. Irrigation during whole cultivation pe-
riod and during intensive vegetative growth phasedased yield and number of fruits per plant.
The biggest positive influence on yielding was ai#d when plants were irrigated during a whole
period, when shortage of falls were the biggestiniping humidity conditions during intensive
growth of zucchini, from planting seedlings intaetfield till the beginning of fruiting, it was
possible to obtain the biggest yield of fruits adlas hasten and extend the harvest.
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INTRODUCTION

A zucchini Cucurbita pepo L.) is an annual plant of a big commercial impoce. It
is a high yield vegetable that provides a valuasé¥e material for processing industry.

A considerable development of zucchini cultivatiorPoland has been observed in
the last few years. Big popularity of zucchini otdtion results from big progress in it's
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breeding, providing new big assortment of valuatl#ivars and mainly thanks to de-
scribing a flowering biology of this plant [Manciaind Calabrese 1999]. The optimal
period for female flowers development is in the dibons of a short day and low tem-
peratures and optimal conditions of soil humidieBmithet al. 1994]. Most cultivars
react to increase of temperature to 30°C initiatimge flowers [Suleiman and Suwwan
1990]. Flowers differentiation is usually finishédfore the plant forms two true leaves
[Hume and Novell 1983].

In zucchini cultivation very significant inhibitioaf growth of plants at insufficient
water supply has been observed [Dweikat and Kose®®89]. Requirement and con-
sumption of water during growth is different. Degdamg on the length of period of water
shortage different reactions of plants can be ofeserThe first symptom is wilting re-
sulting from turgor decrease what causes loweribgnsity of photosynthesis. This phe-
nomena often appears in summer when, due to higligbtiand hot wind gusts in the
afternoon hours, transpiration is higher than watesorption [Khalilet al. 1996]. Zuc-
chini has the biggest water requirements duringngeand growing of fruits — the humid-
ity of soil should not decrease below 80-85% ofdfizvater capacity [Kaniszewski
2005]. In experiments relating to irrigation @ficurbitaceae plants the increase of yield
and high effectiveness of both drip irrigation andcro-sprinkling were proven
[Kaniszewski and Elkner 2002, Kaniszewski 2005]eHeld of zucchini increased on
average by 85% due to irrigation, while founcurbita maxima L. it increased on average
by 61% with drip irrigation and by 73% with micrp+inkling [Rolbiecki and Rolbiecki
2005, Rolbieckkt al. 2005].

The aim of the work was the evaluation of irrigatieffect applied in different
phases of growth on zucchini cultivar ‘Soraya’ giab.

MATERIAL AND METHODS

The research was undertaken in the years 2009-29&lstrict field experiment on
a zucchini plantation of the area of 1 ha in Menttublin region).

The field experiment was established in a randodhiziecks arrangement in four
replications with 20 plants per each replicatiohe Bpacing was 1.0 x 0.8 m, the area of
each plot was 16 mDifferent types of irrigation of zucchini plant$ ‘Soraya’ cultivar
were applied. Plants were cultivated in a followitayout: object irrigated during
a whole cultivation period, irrigated during vegata growth till setting fruitlets and not
irrigated during yielding, not irrigated during eh@le vegetative period and irrigated
during yielding from the phase of fruits settingdanot irrigated during cultivation
(shortage of water was supplemented only by pretipn).

The seedlings were planted into the ground in #doeisd decade of May. In order to
produce seedlings for 5of April the seeds were sown in the heated tuimtel the
multi-pots filled with peat substrate (cubic cortefsingle pot was 90 cih

In the cultivation there was a drip irrigation useith drip line with efficiency with
emitters of 4.0 | - h The date of irrigation was established with tse of tensiometer,
irrigation was started when the soil water poténtias not lower than -40 kPa. Single
doses of water were 3—-4 mm, every 1-3 days, it28a$5 irrigation doses depending of
years.
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Plants were cultivated on a loess soil (good wbeatplex). On the basis of results the
contents of macro nutrients were supplementedetdevel of: 120 mg N - drh(N-NOy),
32 mg P - dm, 140 mg K - dmi, 50 mg Mg - dri. Doses of mineral fertilization were
used before planting seedlings into the field wlith use of triple superphosphate, potas-
sium sulphate, ammonium saltpeter and magnesitendpuegetation plants were fertil-
ized twice with lime saltpeter in fourth and eigltbek after planting of seedlings.

Harvests of fruits were done successively as thewm. It was assumed that fruits
15-20 cm long constitute yield. Dates of first dast harvests were noted and the yield
and number of fruits per plant were estimated.

Statistical analysis of obtained results was doril the use of non-parametric
Kruskal-Wallis test (p < 0.05) with the use of Sé&tware (version 9.1).

RESULTS AND DISCUSSION

The effect of zucchini plants irrigation during fdifent growth phases on yield and
number of fruits per plant is shown in Table 1 &dignificantly higher mean yield of
fruits was obtained when plants were irrigated rilyid whole cultivation (mean 42.6 t -
. ha') and irrigated till setting fruits on plants (me4®.2 t - hd). Significantly smaller
yield was obtained from plants not irrigated (26:4ha') and when irrigation was pre-
ceded by drought stress (35.1 t -Yhan the climate of Poland definitely higher yiedé
zucchini was obtained when growth conditions werprbved with moulding of soil and
flat covering of plants [Kotota and Adamczewska-&wmka 2011].

Table 1. The effect of irrigation on yield of zugahfruits
Tabela 1. Wplyw nawadnianiadim na plon owocow cukinii

Yield (t - ha')
Treatments Plon (t - hd)
Zabiegi 2009 2010 2011 Mean
Srednia
Irrigated 455+48 | 36.9+3.3 | 485454 42.6a
Nawadniane
Irigated and non irrigated | g0 5.5 p | 458458 | 41.042.8 42.2a
Nawadniane i nienawadniang
Non imigated and irrigated | 55 /o8 | 354108 | 355426 35.1b
Nienawadniane i nawadniang
Non irrigated 2474338 | 27.0+2% | 275421 26.4c
Nienawadniane

*mean values with standard deviations/wéetdrednie z odchyleniami standardowymi
a b.c dtatistically homogenous groups at f.05/grupy jednorodne statystycznie przy@®05

Depending on the length of water shortage in trersgyef cultivation different reac-
tions of plants were observed. During intensiveetative growth of zucchini in the year
2010 temperatures were much higher than many yeaen (especially in June — by
1.8°C, July — by 3.8°C and August — by 3.1°C), whhe sum of rainfalls in June and
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July was similar to the many years one (Fig. 1)e ©ption with the optimal amount of
water during vegetative growth of plants, till pbas setting fruits, provided higher yield
in comparison to irrigating during a whole cultivat season. Abundant falls exceeding
by 64.2 mm monthly mean occurred in August, thawlgy the yield amount of fruits
were similar both in option with optimal soil hurtidand with drought stress at the
beginning of cultivation. In earlier works of Wiehal. [2004] it was observed that if the
shortage of water in plant is not supplementedttingor decreases. When the water
shortage lasts longer the reactions occur in plahish cause decrease of osmotic poten-
tial of root cells leading to reduction of watertgutial of these cells enabling water
assimilation.

Table 2. The effect of irrigation on number of zZhicg fruits
Tabela 2. Wptyw nawadnianiadn na liczk; owocow cukinii

Number of fruits per plant
Treatments Liczba owocow (szt.- &b ™)
Zabiegi 2009 2010 2011 Mea:izred'
Irigated 266+1.2 | 26.7+1.3 | 27.2+1.8 26.8a
Nawadniane
Irigated and non irrigated | 5 69 p | 9 a11d | 226413 21.8a
Nawadniane i nienawadniang
Non irrigated and irigated | 1959 p | 136210 | 13.6+10 15.5b
Nienawadniane i nawadniang
Non irrigated 201+12 | 152#1.F | 18.6+1% 17.9b
Nienawadniane

*mean values with standard deviations/wéetérednie z odchyleniami standardowymi
a.b.¢ &tatistically homogenous groups at p.05/grupy jednorodne statystycznie przy 05

In the years 2009 and 2011 higher yield of fruitssvensured with optimal plants ir-
rigation during a whole zucchini cultivation periodield of zucchini fruits from irri-
gated plants were higher in comparison to othetivation variants: irrigated and not
irrigated by 7.5 in the year 2011 and 6.6 t * hmthe year 2009; not irrigated and irri-
gated by 13.0 (2011) and 12.1 t **i{2009); not irrigated by 21.5 (2011) and 20.th&?*
(2009). It results probably from the fact that liee tyears 2009 and 2011 during vegeta-
tive growth of plants the sum of rainfalls notednfr May to June was similar to the aver-
age one. When the shortage of water was notedffibet ef irrigation was higher. Ac-
cording to Loy [2004] in the conditions of smalkepipitation and low temperatures zuc-
chini plants do not develop well and the yield dattd is smaller and of lower quality.
Differentiated humidity conditions in the yearsreearch had influence on the number
of fruits formed on plants (Tab. 2). In the yea2-2011, of high air temperature,
plants irrigated in the early period of cultivatiformed more fruits than not irrigated
ones. Both in the year 2010 and 2011 less fruitsafml3.6 per plant) formed plants
which were irrigated only in the vegetative growtiase. Plants which were not irrigated
during a whole cultivation formed in the year 2@@®average 20.1 fruits per plant, in the
year 2010 on average 15.2 fruits per plant andaryear 2011 it was 18.6 fruits per plant.
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Fig 1. The total decade and monthly rainfall andrage air temperature during research,

according to Felin Meteorological Station Univeysif Life Science in Lublin

Rys. 1. Dekadowe i miegizne sumy opaddéw ordeednie wartéci temperatury powietrza

w okresie badawg danych Stacji Meteorologicznej Felin UniwersytBrzyrodniczego

w Lublinie

There is an opinion, that in case@icurbitaceae lower soil humidity in the period

from settling of seedlings till the beginning ofiis setting favours growth of roots and

inhibits too lush growth of shoots what positivalfluences yielding [Loy 2004].

The course of harvest of zucchini fruits in pafécwears of research depending on
irrigation of plants variants used is shown on FégR. In case of plants that were culti-
vated in the optimal humidity conditions (irrigajad the years 2009 and 2011 the first
harvest of fruits started after 74 days from plagseedlings into the field and lasted till
the 18" of September in the year 2010 and 5 days shartéte years 2009 and 2011.
The harvest of fruits was spread in time becaughanyear 2010 the harvests of fruits
were conducted 23 times and in the years 2009 84d-20 times. The highest yield

was obtained on thé"bf August in the year 2010 (after 84 days fromdhaée of plant-

ing seedlings) and on the 1®f August in the years 2009 and 2011 (102 dayer aft

planting seedlings).
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Fig. 2. The course of zucchini fruits harvest deldeg on the plants irrigation method
Rys. 2. Przebieg zbioru owocow cukinii w zalesci od sposobu nawadnianiaslia
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Harvest of fruits from plants irrigated in the vegie&ve growth phase and not irri-
gated during yielding started after 73 days inythar 2010 and after 81 days after plant-
ing seedlings into the field in the years 2009 2ad1. In this variant of cultivation the
most fruits were harvested from plants in the fnstl second decade of August.

In case of plants irrigated during yielding, whistoceeded period of drought stress,
as well as plants not irrigated, harvest of fratexted later, after 84 days from the date of
planting seedlings into the ground. In both vasgaet cultivation plants characterised
with shorter yielding period, as there were 19 bhaty done in the year 2010 and 15 in
the years 2009 and 2011. The highest yield ofdrwias obtained on the 2Bf August
(111 days after planting seedlings) in the vartaithout irrigation during vegetative
growth and with irrigation during yielding and ohet 18" of August (102 days after
planting seedlings into the field) for plants cudtied without irrigation during a whole
cultivation period.

Differences in course of yielding of zucchini pmitetween years could result from
different soil humidity levels. On the basis of abservations it can be stated that, re-
gardless of different weather condition in the geaucchini plants which were culti-
vated in optimal conditions of soil humidity (ireted during vegetative growth phase)
started yielding 7—10 days earlier in comparisoplémts not irrigated during that period.
Intensive vegetative growth of plants irrigatednirthe beginning of cultivation extended
harvesting period and increased the frequency ofelsés. In the option without irriga-
tion till the moment of fruiting worse branchingtér fruits setting, shorter period of
yielding and yielding spread in time were observed.

CONCLUSIONS

Effectiveness of irrigation depended on the gromhihse of plant. Plants used irriga-
tion doses more effectively in the period from pilag seedlings into field till appearing
first fruitlets.

In the conditions of undertaken research there wbserved bigger differentiation
of morphological features and smaller one in dgualental phases of zucchini plants.

System of drip irrigation used in the whole permfdzucchini cultivation favoured
earlier yielding and extending time of harvest.

Use of irrigation in a whole zucchini cultivatioenqod and during vegetative growth
of plants increased yield and number of fruits gant.
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StreszczenieW pracy oceniono wptyw nawadniania kroplowego wngén okresie wzrostu stin

na plonowanie cukinii odmiany ‘Soraya’. W @dadczeniu zastosowanozre warianty nawad-
niania ralin: nawadnianie w catym okresie uprawy oraz w sl@ewzrostu wegetatywnego do
wyksztatcania zawizkéw owocow i nienawadniane w okresie plonowaniazav okresie wzrostu
wegetatywnego do fazy wyksztatcania przeding zawigzkow owocow i nawadnianie w okresie
plonowania oraz nienawadnianie w okresie uprawyd@vev glebie pochodzita tylko z opadu
naturalnego). W uprawie zastosowano nawadnianigléwe linig kroplujacag o wydajndci emite-
réw 4,0 | - R Termin nawadniania ustalano za pomtnsjometréw, rozpoczyngj nawanianie
przy potencjale wodnym gleby niezekym ni -40 kPa. Jednorazowe dawki wody wynosity 3—4
mm co 1-3 dni, w zaimosci od lat liczba dawek polewowych wynosita 25-5%wiSrdzono
réznorodny wptyw nawadniania ¢bn na plonowanie cukinii. Nawadnianie prowadzoneatym
okresie uprawy oraz nawadnianie w fazie intensywnegrostu wegetatywnego spowodowato
wzrost plonu i liczby owocow z gbiny. Najwiekszy efekt plonotwérczy uzyskano w przypadku
nawadniania rdin w okresie, w ktdrym niedobory opadéw byly najksze. Optymalizujc wa-
runki wilgotnasciowe w okresie intensywnego wzrostu cukinii, odadezenia rozsady na polu do
pocztku owocowania, uzyskano gkiszy plon owocow, przyspieszono i jednagre wydhwzono
okres przeprowadzanych zbiorow.

Stowa kluczowe cukinia, nawadnianie kroplowe, plon, etap wzrostu



