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ABSTRACT

The objective of this work was to evaluate the effects of irrigation depth on the commercial production of ornamental
pineapple in pots. The experiment was carried out in a greenhouse located in Fortaleza, in the state of Ceard, Brazil. The
experimental design was completely randomised, with five treatments and four replications. The treatments were
irrigation depths estimated at 50, 75, 100, 125, and 150% of the evapotranspiration of a crop of edible pineapple. The
plants were grown in one litre pots, with supplementary irrigation every two days. The variables evaluated were:
number of leaves; length and width of the ‘D’ leaf; diameter of the rosette; plant height; rate of flowering; length and
diameter of the peduncle, syncarp and crown; crown to syncarp ratio; commercial productivity atndevelieiency.

An increase in irrigation depth produced a linear increase in the number of leaves, width of the ‘D’ leaf and rosette
diametey but had no ééct on the other variable®Vateruse eficiency decreased linearly with the increases in
irrigation depth. Despite influencing leaf growth, each irrigation depth results in plants suitable for commercialisation
in pots.The smallest irrigation depth gives the greatest economy anduggeficiency.

Keywords: Ananas comosuar. erectifolius ornamental plants; potted plants.

INTRODUCTION created a promising market for the commercialisation of

. . ornamental pineapple in pots (Peretral, 2018).
The production chin for flowers and ornamental plants As this is a method of farming recently adopted by

in Brazilis ‘f" brgnch of agribusiness with grgat pOtentiGLoducers, there is little information on quantifying or
for expansion in the global market (Junqueira & Peetg, , - ving the factors of production. Existing research,
2017)Among tropical ornamental plants commercialiseflosiges not bein g specific to the varietsctifolius is
both domestically and internationaltize ornamental basically concerned with genetic improvemeaniguchi
pineapple is important. This importance can be explainggly 2015; | imaetal, 2017), mineral nutrition (Hawerroth
by its exotic appearance, durability (Costa Jugtiak, ot al, 2014Viégaset al, 2014; Barbosat al, 2015) and
2016; Limeet al, 2017) and use in the flower and foliagep|ant physiology (Reist al, 2007; Mendest al, 2011).
landscaping and gardening, and potted-plant sectors (Souinformation on irrigation, a topic which is relevant to
zaetal, 2012;2014). the sustainability of the flower and ornamental-plant
The most widely used variety of ornamental pineapplgyribusiness (Junqueira & Peetz, 2018), is practically non-
in agribusiness iknanas comosua&r. erectifolius This  existent for ornamental pineapple grown in gegsuch,
variety is usually grown in the open to produce ‘cuthe crop is currently empirically and inadequately irrigated,
flowers’ (Souzat al, 2012). However, the growing globalusing excessive water depths and frequencies (e.g.
importance of the floweand potted-plant sector hassprinkler irrigation with two daily one-hour pulses, as
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reported by the producers). Such management hasDuring the experimental period, data for maximum and
increased the loss of water (drift and percolation) amdinimum air temperature, relative humigitgnd speed,
nutrients (leaching), and the occurrence of phytosanitagin and reference evapotranspiration were recorded using
problems. a digital weather station installed inside the greenhouse
Research on edible pineappdénas comosuar.  (Table 1).
comosujssuggests that localised drip irrigation (Carr, 2012)  The maximum and minimum air temperature, relative
and quantifying the water depth using climate parametdtigmidity and wind speed ranged from 32.6 t0 30.6 °C, 22.0
(Azevedcet al, 2007) are strategies that can help redu@19.8 °C, 80.2 to 68.5%, and 4.2 to 3.1'mespectively
water wastage and increase production potential. Rainfall was concentrated during the summer and autumn,
Quantifying the irrigation depth for ornamentaPnd totalled 1,099.6 mm. The reference evapotranspiration
pineapple can be based on the water consumption of ediglalled 1,698.8 mm.
pineapple, since they are plants of the same species.The variety of omamental pineapple usedAvemas
However, as the ornamental variety is small and grownGRMmosusar erectifolius The micropropagated plants were

a limited volume of substrate, it is important to adjust treeclimatised for two months (@pril 2015 to 16 June 2015)
amount of water through experimentation_ in 70% shade, and then transferred to the pOts to be grown

Therefore, considering the importance of the crop f&f @ greenhouse.
agribusiness, and the lack of information on irrigation, the Before Fransf(-errlng the plants to the greenho-u-se, the
aim of this study was to evaluate the effects of differeRPtS were filled with HS Florestasubstrate and fertilised
irrigation depths, which were estimated based on the wafdit ©smocotéPlus 15-09-12 slow-release fertilisene
consumption of edible pineapple, on the commerciB|2ck: cone-shaped plastic pots had an approximate volu-

production of potted ornamental pineapple grown in®€ f1 L (13.9 cmwide, 11.6 cm high and 10.2 cm deep).
protected environment. The HS Florestél substrate, formulated with

composted pine bark, vegetable peat and vermiculite, had
MATERIAL AND METHODS a water retention capacity at a pressure of 10 gim H
(WRC) of 51.4%, dry density of 290.2 kgfrorganic C of
The experiment was carried out in a greenhousg,7 5 g kd, total N of 4.2 g kg, C/N of 35.2, P (Mehlich
between 16 July 2015 and 21 May 2016, in Fortaleza, in @&ractor) of 93.7 mgt, K (Mehlich extractor) of 435.0 mg
state of Ceard, Brazil (3°44'4S; 38°34'55%\, at an altitu- L, Caof53.1 mgt, Mg of 238.0 mg I, CEC of 475.3
deof19.5m). mmol kg*, pH (in water) of 5.0, and EC 0of 0.9 dS.m
The greenhouse had area of 76.8120mx6.4m),  The OsmocotePlus fertiliser, with three months
concrete floor, and ceiling and sides covered with anféngevity presented 15.00% N, 9.009%200% K, 1.30%
aphid screen (mesh 50). Mg, 5.90% S, 0.02% Bo, 0.05% Cu, 0.46% Fe, 0.06% Mn,
According to the Képpen climate classification, th®.02% Mo and 0.05% Zn. The recommended amount of
region has a typ&w’ climate, characterised as rainy tropi-13.9 g per pot (Hawerrogt al, 2014) was split into three
cal, tropical savanna, with the driest period during thepplications after transplanting, based on the longevity
winter and maximum rainfall during the summer-autumnof the fertiliser

Table 1:Data for air temperature (T), relative humidity (RH), wind speed (WS), rainfall (R) and reference evapotranspi@tion (ET
during the experiment with potted ornamental pineapftaigas comosusr. erectifoliug grown in a greenhouse with anti-aphid
screen, in Fortaleza, Ceard, Brazil

Date T e CC) T CC)  RH(®0) WS (ms?) R (mm) ETo (mm)

Month Year Day Unit Mean Total

July 2015 16t0 31 30.6 20.0 74.5 38 0.0 83.1
August 2015 1to31 316 20.2 69.8 4.1 0.0 162.8
September 2015 1t0 30 318 214 70.6 4.1 0.0 158.6
October 2015 1to31 324 216 68.5 4.2 0.0 162.8
November 2015 1to 30 322 22.0 70.1 4.1 0.5 160.3
December 2015 1to31 326 21.0 714 3.7 21.2 192.0
January 2016 1to31 32.0 21.0 80.2 31 2145 161.7
February 2016 1to 29 324 19.8 79.9 32 255.6 154.2
March 2016 1to31 324 21.0 78.0 34 1234 172.9
April 2016 1to 30 326 21.0 79.0 32 338.1 163.7
May 2016 1to21 32.0 216 75.8 34 146.3 126.6
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After distributing the pots over the surface of the The Id, accumulated over a two-day interval, was only
greenhouse (at a spacing of 15 cm x 15 cm), a surface daipplied when the Elwas greater than the Pe. Pe was
irrigation system was installed, comprising a wateronsidered to be any rainfall of less than 9.8 mm.
reservoir, pump unit, main line of PM@E{20 mm), submain Theoreticallythis would be the greatest water depth
and lateral lines of LDPEp(= 16 mm), stopcocks, a captured by a pot with an area of 0.013%4nd retained
glycerine-filled pressure gauge, disc filter andby a substrate with a mean mass of 0.29 kg and WRC of
compensating drippers, which were placed near the pl&ait4% When the Pe was greater than the,Tvas not
roots using microtubes. The irrigation system waaccumulated in the following irrigation. The Id was applied
evaluated using the methodology by Keller & Karmeltonsidering a water application efficiency of 93%.

(1974). The coefficient of distribution uniformity (CDU)  The ET, Pe and Id were quantified during phenological
and the mean flow rate of the emitters were estimatedstdges I, Il and IMvith the aim of evaluating the pattern
93%and 3.2LHh of the demand and availability of water for the crop

The water used for irrigation showed a Ca, Mg, Na, kroughout the experimental phase.

Cland HCQcontentof 1.0, 1.7, 4.3, 0.2, 3.8 and 3.6 mmol The individual volumes of rainfall and irrigation were
L, ECof 0.73dS il SAR of 3.81; pH of 7.9 and 3§ quantified every two days and compared graphically with
classification (Aers &Westcot, 1985). the maximum volume of water retained by the substrate

The first irrigation was carried out to increase théield or pot capacity), to evaluate possible water loss
substrate moisture to field capacity and reduce the stré¥9ugh percolation and the risk of nutrient loss through
of transplanting the plants to the pots. Transplanting wiggching for each treatment. The water content at field
carried out on 16 June 2015 in the late afternoon, to redg@®acity considering a mass atRC for the substrate
climate stress. The plants were irrigated daily with 0.159f 0.29 kg and 51.4%, was estimated at 0.15 L.
of water for one month to favour their adaptation to the Crop treatments were carried out weekly and consisted
growth environmen#fter this period, on 16 July 2015, of cleaning the greenhouse, the manual removal of dry
the different treatments were introduced. leaves andtillers, and floral induction.

The experimental desigh was completely randomised, Floral i_nduction was carried Qut nine months after
with five treatments, four replications and four plants pd@nsplanting (16 March 2016) using an ethephon-based
plot. The treatments consisted of irrigation depth§,0|uu°n' The solution was prepared with 1 L of water, 0.45

estimated at 50, 75, 100, 125 and 150% of the crHﬂJ— of EthreP (0.324 g of ethephon), 0.35 g of calcium
evapotranspiration for edible pineapple. hydroxide and 20 g of urea. Each plant received 30 mL of

Crop evapotranspiration was estimated frorwe solut_lon, wf_uch was mgnually applied to the apical
Equation 1 bud region using a plastic cup. In most plants, the
’ formation of the flower buds occurred 35 days after floral

Etc =ET0 x Kc (#duction (20April 2016), the fruit being formed 30 days

where: ET = crop evapotranspiration for edible pinea| Ilglter (20 May 2016).
. —crop P b P PP The principal stages of the experiment can be seen in

(mm day!); ETo =reference evapotranspiration (mmlay _.
_ - . . . . igure 1.
Ke=crop coefficient for edible pineapple (dlmenS|onIess§. After formation of the fruit, characterised by the closing

The E® was estimated using the Penman-Monteitf the last flower (21 May 2015), the following variables
methodology (Alleret al, 2006). The Kc varied accordingwere evaluated: number of leaves; length and width of the
to the phenological phases of the crop: 0.6 during phasb1 leaf; diameter of the rosette; plant height; rate of
(1-60 days), from 0.6 to 1.2 during phase Il (61-210 dayfihwering; length and diameter of the peduncle, syncarp
1.2 during phase Il (211-270 days), and from 1.2 to O&hd crown; crown to syncarp ratio; and commercial
during phase IV (271-360 days) (Almeida, 1995). In theroductivity
differing treatments, the Kc was interpolated from 0.7 to  All the plants in each plot were used to measure leaf
1.2 during phase Il (120 days), 1.2 during phase Il (3%umber, length and width of the ‘D’ leaf, rosette diameter,
days) and from 1.2 to 0.6 during phase IV (102 days). and plant height, as well as to estimate flowering rate and

Supplementary irrigation was carried out as peommercial productivitfo measure the other variables,
Equation 2. two flower stems per plot were used.

Id = ETc - Pe The number of leaves was counted manually for each
plant. The length of the ‘D’ leaf was measured from the
where: Id = irrigation depth (mm d&y ETc = crop stem insertion to the leaf apex. The width of the ‘D’ leaf
evapotranspiration for edible pineapple (mm¥tdye = was measured from one edge of the leaf to the other at the
effective precipitation or rainfall (mm d&y widest point. The diameter of the rosette was measured in
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opposite directions between the apices of two leaves. PlantThe mean data for the response variables were
height was measured from the root collar to the apex of thebmitted to regression analysis, considering the linear
highest leaill measurements were made with the aid ofand quadratic models. Model selection was based on the
tape measure. significance (P < 0.5) of the models (F-test) and the
The rate of flowering was estimated from the ratiooefficients of the equations (t-test), the coefficient of
between the number of plants with an infructescence ashetermination (R, and appropriateness of the model to
the total number of plants. The length of the pedundlee biological phenomenon.
was measured from its insertion in the leaves to the base
of the syncarp. The diameter of the peduncle was measd’tdldSULTS AND DISCUSSION
at half its height. The Ier]gth of the syncarp gnd Crown \nter demand and availability during the
were measured by the distance between their poles. The :
) ) experimental phase
diameter of the syncarp and crown were measured in the o ) )
central region. The crown to syncarp ratio was estimated YWater demand and availability during phenological
by dividing their lengthsAll measurements were madephases II, Il and 1V of the ornamental pineapple is shown
with the aid of a digital calliper inTable2. o
Commercial productivity was calculated as the product The estimated evgpotransplratlon for ornamental
of the percentage of commercial plants and the numbePgfeapPple showed anincrease of 0.32% between phases
plants that would fit into a greenhouse of 360The Iland Ill, and a reduction of 14.1% between phases Il and

percentage of commercial plants was estimated as the rifigdu€ to the presence of rainfall mitigating the climate
between the number of commercial plants and the tof@Nditions. _ o _

number of plants. Commercial plants were considered thoseBecause of the lack of rainfall, irgation during phase
that presented no aesthetic problems in the leaves or flol&fas fully carried out. During this period, each plant was
stems (deformitywilting, discolouration, chlorosis, irrigated with a total volume of water 0f 4.6, 6.9,9.2,11.5
necrosis or spots) and those that fit into the category fJ#d 139 L. as per the 50, 75, 100, 125 and 150% ET
use in pots: height < 65.0 cm, diameter of the rosette < g§gAIMents respectivelyrigation during phases Il and
cm, length of the ‘D’ leaf < 60.0 cm, length and diameter & Was supplementa@s the ééctive rainfall during both

the syncarp < 5.0 and 3.0 cm, length of the peduncle a{?ﬁflods gave arespective total o_f2_.7 gnd 3.6 L of water per
crown < 30.0 and 5.0 cm, and a crown to syncarp ratio@f’mt' The volume of water from |'rr|gat|on totalled 3.3, 5.2,
upto 1.5 (Souzet al, 2007; 2012). The number of plants,7'2’ 9.3and 11.4 L per plant during phase lll, and 2.5, 4.0,

considering cultivation in double rows of 0.6 m x 0.3 m R-6: 7+2, and 9.0per plantoduring phase, i line with the
0.3m, was estimated at 1056 units. 50, 75,100, 125 and 150%dEfeatments.

Wateruse dliciency was calculated from Equation 3. 1 hroughoutthe experimental period (phenological

phases Il to V), each plantreceived 16.7, 22.4, 28.3, 34.3

WUE = % (8hd 40.5 L of water from the effective rainfall and the
irrigation, as per the 50, 75, 100, 125 and 150% ET

where: WUE = water-use efficiency (number of plants ltreatments.

;Y = number of commercial plants that would fitintoa  The individual volumes of rainfall and irrigation during

greenhouse of 3607(dimensionless); W = total water the phenological phases I, Ill and IV of the ornamental

depth for the crop cycle (L). pineapple are shown in Figure 2.

Figure 1 Adaptation (a), leaf growth (b), floral initiation (c) and formation of the infructescence (d) in ornamental pinagaipées (
comosuwar. erectifoliug grown in pots during the experiment carried out in a greenhouse with anti-aphid screen (16 July 2015 to 21
May 2016), in Fortaleza, Ceard, Brazil.
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In the 50 and 75% EERtreatments, the volumes of Vegetative growth in the ornamental pineapple
irrigated water were close to the maximum water- a summary of the regression analysis for the
retention limit of the substrate throughout the eXper‘ifegetative growth variables of the ornamental pineapple
mental period. is shown inrable 3.

In the 100% E@ treatment, and particularly the 125 The |ength of the ‘D’ leaf and plant height did not
and 150% Eg treatments, the volume of irrigated watefespond to the water depth. The ‘D’ leaf showed a minimum
exceeded the pot capacity throughout almost the entiigd maximum length of 34.5 and 54.0 cm, with amean value
experimental phase. In these treatments, the larggsi4.9 + 2.1 cm. The plants displayed a minimum and
respective water volumes reached 158.1, 197.6, af@ximum height of 40.5 and 68.0 cm, with a mean of 55.4 +
237.1% of pot capacit¥his means that the irrigation 35¢cm.
based on these treatments caused a loss of water andhe number of leaves, width of the ‘D’ leaf and diameter
nutrients due to excessive drainage; however, nutriesfthe rosette responded to the water depth. The increasing
loss was probably minimised by the slow-releasgear regression model fit the data (Figure 3).
fertiliser. The minimum, maximum and mean values for number

Irrigation at water depths greater than field capacitf leaves per plant, width of the ‘D’ leaf and diameter of
are only justified if they resultin an increase in productiothe rosette were estimated at 39.1, 50.3, and 44.7 units; 2.1,
If not, in addition to wastage, they may increase tt&1 and 2.6 cm; and 57.6, 79.5 and 67.1 cm respedively
leaching of nutrients such as N and K @tial, 2014; percentage increase in the 75, 100, 125 and 15@% ET
Mendest al, 2016). Leaching may be a necessary strateggatments compared to the 50%cE€atment was, on
to reduce excessive salts in the root zone. However, thverage, 7.2, 14.4, 21.6 and 28.8% for the number of leaves
amount of water used should be minimal to save wai@igure 3a); 11.5, 23.1, 34.6 and 46.1% for the width of the
resources and avoid environmental contaminatioD’ leaf (Figure 3b); and 8.2, 16.4, 24.5 and 37.2% for the
(Kisekkeet al, 2019). diameter of the rosette (Figure 3c).

Table 2:Water demand and availability during the phenological phases of ornamental pinAapples(comosusr. erectifoliug
grown in pots, during the experiment carried out in a greenhouse with anti-aphid screen (16 July 2015 to 21 May 2016), in Fortaleza,
Ceara, Brazil

Phase 11 (90 days) Phase Il (120 days) Phase IV (102 days)
Treatment ETc Pe d ETc Pe d ETc Pe d
mm
50%ET 299.8 0.0 299.8 300.8 173.0 214.2 258.3 236.0 157.9
75%ET 449.7 449.7 451.1 336.7 387.5 251
100% ET 599.6 599.6 601.5 466.7 516.6 350.7
125%ET 7495 7495 751.9 601 645.8 453.1
150% ET 899.4 899.4 902.3 7394 774.9 560.7

ETc - crop evapotranspiration for edible pineapple; Pefecgfe rainfall; Id - irrigation depth.

Phase 11 Phase III Phase IV
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Figure 2:Rainfall and irrigation volumes during the phenological phases of ornamental pindayzplag comosusr. erectifoliug
during an experiment in a greenhouse with anti-aphid screen, in Fortaleza, Ceara, BrazitdgTevapotranspiration for edible
pineapple WRC - water retention capacity
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The plants showed no aesthetic problems on the leawr@seasing water-use efficiency and facilitating adaptation
for any of the water depths under test, and were classiftedow water-availability (Zhanet al, 2014). The rainfall
for use in pots, since the length of the ‘D’ leaf, diameter diuring phase Il and IV may also have reduced the effect
the rosette and plant height were less than 60.0, 80.0 afthe smallest water depths on leaf morphology
65.0 cm respectively (Souztal, 2012).
Considering that the potted-plant market is seekindr€Productive growth and water-use efficiency
increasingly compact products, it can be inferred that the in the ornamental pineapple
smallest water depths gave the best results. In this context;The summary of the regression analysis indicates that
irrigating at 50% E@ was the most beneficial, as it resultethe reproductive growth variables were not influenced by
in more-compact plants (Figure 3), with greater savingstime water depth @ble 4).
water resources (Figure 2). The minimum, maximum and mean rates of flowering
The satisfactory growth of the ornamental pineapplgere 75, 100 and 95 + 4.8% respectivebynsidering the
at the smallest water depths can be explained by the sipafidence interval of the mean, the rate of flowering for
and metabolism of the crop and the occurrence of rainfalll treatments can vary from 90.2 to 99.8%. Flowering rates
The size of the ornamental varieiyyunction of genetics greater than 90% are usually seen in artificial induction of
and the restrictive conditions of pot cultivation, is smallehe edible pineapple using an ethephon-based solution
than that of the variety used (edible pineapple) i{€unha, 2005).
calculating the irrigation. The sensitivity of the crop to floral induction depends
Small plants, due to their reduced leaf area, requio@ plant maturity in terms of size and chronological age
less water (@net al, 2015). In addition, the crassulaceaifCunha, 2005; Poet al, 2009). Therefore, as the length of
acid metabolism (CAM) allows nocturnal Cfxation,  the ‘D’ leaf, one of the principal parameters indicating

Table 3: Summary of the regression analysis for the vegetative growth variables of ornamental pideappEs comosugar.
erectifoliug grown in pots in a greenhouse with anti-aphid screen, in Fortaleza, Ceard, Brazil

F-test (P <0.05)

Regression

NL L w DR PH
Linear model 18.4 0.9¢ 84.8 20.2 3.0¢
Quadratic model 0.3¢ 0.2 6.7 0.3 4.8s
CV (%) 9.3 10.9 6.3 9.9 118

* significant; " not significant; NL- number of leaves; LL length of the ‘D’leaf; LW - width of the ‘D’leaf; DR - diameter of the rosette;
PH - plant height.
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Figure 3: Linear increase in the number of leaves (a), width of the ‘D’ leaf (b) and rosette diameter (c) in potted ornamental pineapple
(Ananas comosu&r. erectifoliug, with the increase in total water depth estimated from five percentages of the crop evapotranspiration
(ETc) for edible pineapplé.significant by t-test (R 0.05).
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Table 4 Summary of the regression analysis for the reproductive growth variables andsesgciency of ornamental pineapple
(Ananas comosugr. erectifoliug grown in pots in a greenhouse with anti-aphid screen, in Fortaleza, Ceara, Brazil

F-test (P <0.05)

Regression

RF P DP LS DS LC DC LCLS CcpP WUE
Linear model 2.4 0.9 2.9 1.1 1.9 1.3s 3.3 0.8+ 0.7 2853
Quadratic model 0.4 2.6 1.008 1.4 3.1 1.0 0.6e* 0.4 0.0 18.0
CV (%) 10.7 228 18.8 145 8.1 28.8 324 234 10.1 8.8

* significant; " not significant; RF - rate of flowering; LP and DP - length and diameter of the peduncle; LS and DS - length and diameter
of the syncarp; LC and DC - length and diameter of the crown; LC / LS - ratio between the length of the crown and length of the syncarp;
CP - commercial productivityWUE - wateruse eficiency.

0.08 +

maturity (Poeét al, 2009), also showed no response to o=
the water depths under test, it can be assumed that the g 0,06 §=0.0732 - 0.0004" x
maturity of the plants was simildinis would explain the £ i T
high rate of flowering in each treatment. B 0.04 ——
In some plants, failing (delay) to flower may have been & s e S W
the result of ethephonfigiency, which can be &cted §
0.00

by biotic factors (cuticle, trichome, etc.) and abiotic factors
(temperature, humiditgtc.) (Cunha, 2005).

In relation to the flower stem, the peduncle presented _ o o
aminimum, maximum and mean value of 10, 25and lf% ;ﬁ:;gp;i;fssgg‘ngstzggg;i;‘iﬁ:g;%ﬁggévgi? of
1.9cminlength,and0.8,1.5and 1.1£0.1 cmin diamefglr an increase in total water deptr'1 estimated from’five
respectivelyrhe minimum, maximum and mean values fogercentages of the crop evapotranspirationcfEar edible
the length and diameter of the syncarp were 2.5, 4.7 gmtkapple! significant by t-test (P < 0.05).
3.75x0.3cm,and 2.2, 3.0 and 2.70 £ 0.1 cm respectively
The crown had a minimum, maximum and mean value of )
2.2,5.0and4.2+£0.5 cmforlength,and 1.7,6.2and 3.1 + 5.916 shape, which should be compact and well-branched
cm for diameteiT he ratio between the length of the CrOWAFerrantet al, 2015).

and syncarp length had a minimum, maximum and mean According to the results, it can be inferred that it is
value of0.7 1.5and 1.1+0.1 ' more advantageous to drip-irrigate ornamental pineapple

At each of the irrigation depths under test, the plan?él ery two days with half the water depth estimated for

showed no aesthetic problems in the flower stem, and ngé'ble pineapple, inthis case, with 1,087.6 mmor 16.7 L of

classified for use in pots, as they had a syncarp length dyRyer per plant during the experimental period (310days).
diameter of less than 5.0 and 3.0 cm, crown length amiterms ofirigation management, this means that the

diameter of less than 30.0 and 5.0 cm, and a crown to syn ezgﬁser demand of the crop could be calculated at values for
ratio of upto 1.5 (Sou m al, 200'7; 20i2). Kcof from 0.35to 0.60 during phase Il (120 days), from

Commercial productivity in the oramental pine appl8'6o during phase 11 (90 day_s), and from 0.60 to 0.30 during
ase IM102 days) respectively

50 75 100 125 150
Total water depth (% ETc)

was similar to the flowering rate, since the plants showggI
no problems in the appearance or dimensions of the Iea&eaN CLUSIONS

or flower stems for each water depth under test. The

minimum, maximum and mean values were estimated at Supplementary drip-irrigation at water depths between
792, 1056 and 1016 + 50 plants per greenhouse respectiand 150% of the EBf edible pineapple influences leaf

Increasing the water depth reduced water-uggowth only in ornamental pineapple grown in pots in a
efficiency (Figure 4). greenhouse with anti-aphid screen.

Wateruse dficiency was maximised with 50% EThe Anincrease in water depth causes a linear increase in
percentage decrease of the 75, 100, 125 and 156% EE number of leaves, the width of the ‘D’ leaf and diameter
treatments compared to the 50%cHEreatment, was of the rosette. Despite differences in leaf growth, each
estimated with the linear model to be 18.8, 37.6, 56.4 andter depth gave vigorous plants with no problems of
75.2% in that ordeln addition to the greater economy ofappearance, and with the vegetative and reproductive
water resources, supplementary irrigation with 50% ETdimensions required for commercialisation in pots.
resulted in plants with a more compact leaf architecture. The replacement depth estimated with half thedE T
This characteristic is important, since one of the maatible pineapple results in the greatest water-use economy
criteria for the visual quality of potted ornamental plantand eficiency.
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