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ABSTRACT

Opuntia ficus-indica was planted under three irrigation
water regimes during 2019-2020 in the north west of
Alexandria, Egypt. The objective was to study the
influence of applied irrigation regimes on fruit quality,
total yield, and water use efficiency (WUE). The first
irrigation treatment (T1) was 12 liters of water per plant
week 1. The second and third irrigation treatments (T2 and
T3) only applied when soil moisture content in the effective
root zone reached below 35% and 30% of field capacity
(Oxc), respectively to be filled up to 40% of Or again. The
obtained results indicated that the highest WUE was in T3
(0.59 - 0.61 kg ha*mm-?) followed by T2 (0.52 - 0.60 kg ha-
!mm-?) and the lowest was in T1 (0.06 - 0.31 kg ha* mm™)
for (2019-2020), respectively. Very good quality fruits were
produced for commercialization taking into account fruit
shape, pH, total soluble solids, vitamin C content, and
color index. Fruits produced under T1 had a significant
higher total sugars’ content than those produced under
irrigation regime T2 and T3. Fruits produced under T3
had higher nutritional value with a significant higher
concentration of antioxidants than T1 and T2. In
conclusion, applying irrigation water when soil moisture
content falls below 30% of field capacity produced higher
fruit quality and saved more irrigation water. It is
recommended that the obtained results be confirmed with
third plantation season before dissemination to farmers
and stakeholders.

Keywords: antioxidant, fruit quality, Irrigation
regime, Prickly pear, vitamin C, water use efficiency

INTRODUCTION

Water is the foremost pillar for agriculture and food
security, especially in arid areas and marginalized lands
(Daccache et al., 2016). Egypt is located in arid region
within the Nile basin and facing serious challenges
related to water scarcity, development and agricultural
sustainability (Hassan and Mohmd, 2018). In addition,
urbanization and concrete sprout on agricultural lands
are high threat to food security and ecosystem (FAO
and Plan Bleu, 2018). According to the most recent
study conducted by FAO and IHE Delft (2020) about
water accounting in the Nile river basin, water use due
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to actual evapotranspiration is higher than the amount
received by precipitation. The study reported that the
majority of this water loss is because of the natural land
cover evapotranspiration which result in no benefit from
the agricultural point of view. The attempt to replace the
natural land cover with dominant plant to the Nile basin
ecosystem would have a positive impact on reducing
non-beneficial water loss by actual evapotranspiration.
It would play a relevant role in establishing new agri-
food communities. Yet, it should be studied carefully to
avoid any possible negative impact on the ecosystem or
limited available water. On this context, attention was
given to marginal lands with and/or without natural
plant covers to revitalize the ecosystem and reduce non-
beneficial water loss due to actual evapotranspiration or
evaporation. Generally, marginal lands in Egypt are
characterized by severe water scarcity with low and
irregular rainfall intensity, high temperature, low soil
fertility, and degraded soils. Therefore, the introduced
crops, in marginal lands, should bear these harsh
conditions and do not compete with strategic crops in
the region increasing pressure on limited water
resources.

Cactus pear (Opuntia ficus-indica) is one of the most
adopted crops to such fragile ecosystems in marginal
and arid areas (Butera et al., 2002). It has great capacity
to conserve much water in its tissue (GAAC, 2012). Its
roots are capable to absorb huge amount of water in
short time (Inglese et al., 2017). These characteristics
can benefit scarce and irregular rainfall in Egypt
especially, during winter season. The economic value of
cactus pear was increasing recently; thanks to its
nutritional and pharmaceutical values (Piga, 2004). It is
rich in vitamin C, dietary fibers, p-carotene (Albano et
al., 2015), calcium, phosphorus, magnesium, potassium,
sodium, iron (GAAC, 2012), and antioxidants (Sumaya-
Martinez et al, 2011). The fruits are normally consumed
fresh or processed as jams, juices, dried fruits, etc.
(Cassano et al., 2010). Its fruit is sugary and juicy with
thin skin (Barbera et al., 1992). Promoting Opuntia
ficus-indica plantation in marginal lands with limited
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water resources in Egypt would significantly revitalize
the agri-food system in these areas and open new agri-
food market and job opportunities beside its nutritional
and pharmaceutical values. Nevertheless, few studies
were conducted on this crop in Egyptian marginal lands
to understand the best on-farm water management
practices to benefit scarce rainfall and produce high
quality fruits especially, under extreme long water
deficit period. The present study aims are: 1- to
understand and evaluate the impact of different applied
irrigation regimes including extreme water deficit
conditions in effective root zone on cactus pear fruit
yield and water use efficiency; 2- to secure good fruit
quality for commercialization; 3- to assist in the
revitalization plan for marginal lands’ ecosystems in
arid regions by promoting cactus pear plantation with
the lowest water consumption.

MATERIAL AND METHODS

Experimental layout

Cactus pear (Opuntia ficus-indica) was planted in
the experimental farm of the City of Scientific Research
and  Technological  Applications  (SRTA-City),
Alexandria, Egypt. The farm is located at 30°53'33.17"
North and 29°22'46” East. It belongs to semi-arid
marginal land with common Mediterranean arid climate
conditions. Annual rainfall values were 213 and 256
mm in 2019 and 2020 (until November 11", 2020),
respectively. Average reference evapotranspiration
(ETo) during summer was 4 mm day?. In winter,
average ET, was 0.8 mm day?. Mean minimum and
maximum temperature were 15.7°C and 25.8°C,
respectively. Cactus cladodes were planted in the field
on March 24™, 2019. Before plantation, the far end of
the cladodes was soaked in 1 g I solution of copper
oxychloride and subjected to well air-dried shadow
place for 4 weeks. This treatment was recommended by
the Egyptian Ministry of Agriculture and Land
Reclamation (MALR) to prevent potential infections to
the cladodes (CAAES, 2005). Land was prepared and
the experimental field was divided into three plots with
0.1 ha of each. The distance between plots was 8 m to
avoid lateral flow of irrigation water between
treatments. Furrows were formed and prepared in each
plot from north to south direction at 4 m distance. A
cubic hole with dimensions (0.5mx=0.5mx0.5m) was dug
along the furrow on 3 m spacing. Each hole was filled
with a mixture of organic compost (12 kg), agricultural
sulfur (0.5 kg), ammonium sulfate (0.5 kg, 21% N), and
0.5 kg of super phosphate fertilizer (15.5% P,0s).
Treated cladodes were inserted into the soil vertically
leaving one third of the cladode above soil surface
facing the sun from east to west.

Drip irrigation system was installed in each plot with
separate valves to control water flow and irrigation
duration. Emitters’ flow rate was 4 1 h™t. Three irrigation
regime treatments were applied to test their effect on
fruit yield and quality as well as water use efficiency.
Each treatment was applied in a separate plot with three
replicates following a strip plot statistical design. SAS
program was used for statistical analysis. Results were
checked at 95% degree of confidence. The first
irrigation treatment (T1) was irrigating the plant
following MALR recommendation (CAAES, 2005)
with 12 | plant* week™. The second (T2) and third (T3)
irrigation treatments were extreme water deficit
irrigation  scheduling application. They received
irrigation water based on soil moisture content (SMC) in
effective root zone. Treatment T2 was applied only
when SMC was lower than 35% of field capacity (Orc).
Treatment T3 received irrigation when SMC dropped
below 30% of Og. Irrigation period in T2 and T3
depended mainly on the time that SMC took to reach
40% of O in effective root zone. At the beginning of
the experiment all treatments received the same amount
of water (12 liters per plant) to ensure similar initial
conditions and stablish of cladodes.

Soil moisture content (SMC) was determined on
weekly basis using the traditional gravimetric method
described in Estefan et al. (2013). Soil samples were
collected at two depths (0-25 and 25-50 cm), weighed
and put to dry in the oven for 24 h at 105°C. After that
they left to cool in desiccator and weighed again. SMC
was measured following the equation:

weight t soil — weight of dry soil
SMC=( g ofwe.sm weig ‘of rysm)xmo
weight of dry soil

SMC at saturation, field capacity, wilting point, EC,
and pH were measured in soil baste following Black
(1965). Soil texture and bulk density were determined
as well at the beginning of the experiment.

Water use efficiency for each applied irrigation
treatment was determined following Castro et al. (2020)
by dividing total fruit yield by water depth as follows:

i
WUE=TTR

Where

WUE = water use efficiency in kg ha* mm?, Yi =
total fruit yield in kg ha?, | = total applied irrigation
depth in mm, and R = accumulated rainfall in mm.

Digital image processing was used to estimate
canopy cover (CC) development during the experiment
run following Elbana et al. (2020). Analysis was
conducted using ImageJ Java image processing program
(Imaged 1.52p, National Institutes of Health, USA).
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Analysis of Variance (ANOVA) was applied to study
the significant difference in canopy cover and water
depth (irrigation + rainfall) among applied treatments.
Results were checked at 95% degree of confidence.

Fruit quality and phytochemical characterization

The fruit physical properties were determined
including fruit and pulp weight, diameter, length, and
peel thickness. Fruit shape index was measured by
dividing fruit width by its length. According to
Mashope (2007), the resulted index revealed the
standard fruit shape being “oblong” when ranged
between 0.05 to 0.55. Elliptic shape was assigned to an
index from 0.56 to 0.69. Shape index from 0.70 to 0.79
indicated “ovoid” shape and from 0.80 to 0.89 was for
“round” shape. Total soluble solids (TSS) were
determined using Abbe refractometer at 20°C and
expressed as °Brix following method of AOAC (2005).

In order to conduct the required analyses, only fruits
without external injuries were selected, washed and
manually peeled. Juice extraction was prepared through
stirring the pulp with blender (38BL52 LBC10, Waring
Commercial, USA). Seeds were removed by passing the
juice through strainer. Five ml of juice was added to 50
ml of 50% methanol and extracted for 24 h at room
temperature with magnetically stirring. The produced
suspension was centrifuged at 4500X g for 10 min. The
supernatant was filtered through a cheese cloth followed
by 0.45 pm microbial filter. The extract was then stored
in a dark bottle at 4°C for analyses.

The total phenolic content (TPC) was assessed
according to Folin-Ciocalteau method (Zarroug et al.,
2015). Total flavonoid content (TFC) was determined in
the juice extract using spectrophotometer based on the
formation of complex flavonoid-aluminum (Djeridane
et al., 2006). The free radical scavenging activity of
Opuntia extract was analyzed using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical according to Kivrak
(2015). The extract solutions with different
concentrations (50, 100 and 150 upl) and methanolic
solution (120 pl) containing DPPH radicals (0.4 mM)
were incubated at room temperature in darkness for 30
min. Absorbance was measured at 517 nm using UV-
VIS Shimadzu (UV-1601, PC) spectrophotometer using
microplate reader and pmol Trolox equivalents per liter
of pulp were obtained. Vitamin C content in the juice
was determined following the technique used by Durust
et al. (1997) who used ascorbic acid as a reference
standard and results were expressed in mg ascorbic acid
per liter of juice (mg AA I'1).

Color was measured using a Hunter Lab colorimeter
(MiniScan XE™, Hunter Associates Laboratory Inc.,
Reston, Virginia, USA), using the D65 illuminant with
an angle of observation of 10. Juice sample of 50 ml
was tempered to 20°C before analysis. Color was
recorded using the CIE L/a/b/ values, where L/ indicates
lightness (L’ = 0 or 100 indicate black and white
respectively); a* the axis of chromaticity between green
(-) to red (+), and b/ the axis between blue (-) to yellow
(+). Numerical values of L*, a* and b/ were used to
obtain chroma (C = [a2 + b2]1/2) and color index (Cl =
ab/L) (Dominguez 1992). Amount of 5 ml of juice
sample were centrifuged at 3400 rpm for 10 min at 20.0
+ 0.5°C (6500, Hamilton Bell, New Jersey, USA).
Cloud index was measured according to Baker and
Cameron, (1999). The concentration of total, reducing,
and non-reducing sugars were determined in 100 ml
fruit juice using the Nelson Somogyi method (Nelson,
1944; Somogyi, 1952).

RESULTS AND DISCUSSION

Soil properties and applied water depth

Soil properties at the beginning of the experiment
are presented in

Table 1. Soil analysis revealed sandy loam texture
(65.3% sand and 18.7% clay). Soil EC and pH were
determined in soil baste. Soil pH is elevated indicating
alkali soil according to Richards (1954) classification.
Soil bulk density of the experimental farm was 1.56 g
cm3. It is a good indicator for root ability to easily
develop and grow in the root zone. Smith et al. (2001)
reported reduction of ~60% in root depth when soil bulk
density increased from 1.6 g cm? to 1.8 g cm™® for
Corymbia tree. However, other studies found that
despite high soil bulk density could affect root depth
and its vertical development, it could encourage its
horizontal and lateral expansion (Mosena and
Dillenburg, 2004). Ola et al. (2018) explained the lateral
growth of root system in soil when increasing its bulk
density to the soil capacity to hold more water and keep
moisture in acceptable level for longer time. Richards
(1954) indicated that soil bulk density in range of 1.0 to
1.8 g cm? is very good for the majority of cultivated
plants.

The total applied water depth (WD) in T1, as sum of
applied irrigation water depth (I) + rainfall depth (R),
was the highest compared to T2 and T3. Total WD in
T1 was 239 mm and 1038 mm during season 1 and
season 2, respectively. WD for T2 and T3 was 37.2 and
36.9 mm for season 1 and 344 and 337 mm for season 2.
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Table 1. Soil characteristics at the beginning of the

experiment

Parameter Unit Value
EC dSm? 2.70

pH (1:2.5, W:V) 8.45

Bulk density gcm? 1.56

Hydraulic conductivity cmh? 2.14

Water content at saturation % 42.80
Water_ content at field % 2970
capacity

Wgter content at wilting % 13.40
point

Sand content % 65.30
Clay Content % 18.70

The noticed increase in total WD in season 2
compared to season 1 was mainly due to: (i) season 1
duration was shorter (4 months) than season 2 (14
months) and (ii) Rainfall contribution to WD during
season one was very low (23 mm) in comparison with
season 2 (~330 mm). The total WD for T2 and T3 in the
two seasons were relatively lower than T1. This was
mainly due to their application dependence on SMC in
effective root zone. Therefore, irrigation was mostly
conducted in summer since rainfall contributed to
keeping SMC at the minimum required levels in
effective root zone during winter.

Plant canopy, fruit yield, and water use efficiency

Cactus pear canopy cover development and added
water depth to soil by irrigation (1) and rainfall (R)
during the two growing seasons 2019-2020 are shown in
Fig.1 No significant difference (P<0.05) was observed
in CC among the applied irrigation treatments along the
two growing seasons. However, mean CC was higher in
T1 than T2 and T3. This might be due to the
significantly higher applied WD in T1 than T2 and T3.

Cactus pear fruits were harvested on August 4™
2019 for the first season and on September 27", 2020
for the second season. Total yield and water use
efficiency per each treatment during first and second
seasons are presented in Fig.2. Fruit yield was relatively
low during the first season where 15 kg ha' were
harvested in T1, 19 kg ha in T2, and 22 kg ha in T3.
For the second season, the total yield was significantly
increased (P<0.05) to 327 kg ha* for T1, 207 kg ha* for
T2 and 206 kg ha* for T3. Yet, no significant difference
was found in yield among the applied irrigation
treatments.

Water use efficiency was higher in T3 than T2 and
T1 during the two growing seasons. WUE for season 1
was 0.06, 0.52, and 0.59 kg ha* mm for T1, T2, and
T3. This was increased to 0.31, 0.60, and 0.61 kg ha™
mm? for T1, T2, and T3 respectively in season 2. No
significant difference was found in WUE between
seasons and among the applied treatments.

The observed lower yield in season 1 than season 2
was expected since cactus pear fruits normally start to
produce ~3-5 years after plantation (CAAES, 2005). In
addition, season 1 was relatively shorter than season 2.
The observed increase in total yield during season 2
would be also thanks to the expansion of the shoot
system and plant canopy as well (Fig.1).

In addition, the higher amount of applied WD in T1
might encouraged the crop for vegetative growth instead
of fruit production. Inglese et al. (1994) found that the
relationship between cladodes and fruits in cactus pear
varied depending on the developing stages. They
indicated that young developed cladodes normally
compete with fruits in favor to cladodes production. In
further development stages, cladodes become a relevant
carbohydrate source for the fruit. This is opposing what
was observed by Snyman (2004) who recorded
significant decrease in cactus pear root system when
plant received fewer amount of irrigation water than
11.664 | plant®. However, the experimental conditions
of Snyman (2004) were conducted in pots under
greenhouse environment where root development is
restricted to the pot size while the current study was
conducted in an open field on-farm level where better
chance for root system development was provided.

However, due to the circumstances of Covid-19
spread disease and the quarantine period in Egypt
during 2020, there was a lack in receiving fund on time
and apply proper on-farm management as same as first
season. Therefore, no herbal control was conducted
during the quarantine period and no fertilization
processes was applied during season 2. This put the
plant under fertility stress that was completely different
from the first season. Fruits were of different quality
during second season indicating lower sugar content and
smaller size. Therefore, the current study will focus on
the impact of the applied on-farm irrigation water
treatment during the first season on fruit quality. The
impact of severe deficit of water and fertilization on
cactus pear productivity and fruit quality will be
assessed in further study. The third season during 2020-
2021 is running to confirm the results.
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Fig. 1. Canopy cover development (%) of cactus pear and total added water depth to soil (R+I) under each
applied irrigation regime during season 1 (a) and season 2 (b). Where R is rainfall and I is irrigation in mm
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Fig. 2. Harvested total fruit yield in kg ha* and water use efficiency (WUE) in kg ha* mm of cactus pear for
each applied irrigation treatment during season 1 (a) and season 2 (b)

Fruit quality
Physical properties and nutritional characterization
The  physical  properties and  nutritional

characterization of Opuntia ficus-indica fruit during
2019 season are shown in Table 2. Low pH values play
significant role in expanding fruit shelf life (Mert,
2010). The pH value for the fruit juice significantly
(P<0.05) varied from 6.35 in T1 to 6.11 in T2 and T3.
The pH value for the produced juice for all treatments
falls within the acceptable range (5.3:7.1) indicated by
Saenz (2000). Cloud index was significantly lower in
T1 compared to T2 and T3. The stability of the cloud is
an important quality parameter in juice. Its positivity
and negativity are directly affected by consumer

perception. For clarified juice, an unstable cloud or
turbidity is unacceptable to be marketed as clarified
juice (Sin et al., 2006). Cloud indices for T2 and T3
were identical.

No significant difference in fruit shape index was
found as well among the three irrigation regime
treatments. Yet, it showed an elliptic fruit shape in T1
and T3, whereas it was ovoid shape in T2 (Mashope,
2007). In cactus pear, it was reported that oval and/or
barrel-shaped fruits were easier to handle than elongated
fruits and undergo less damage to the stem end during
harvesting (Cantwell, 1991). This indicates that the
obtained fruit yield from all treatments is well qualified
for commercialization.

Table 2. Physical properties and nutritional characterization of Opuntia ficus-indica fruit harvested in 2019

season for each applied irrigation treatment

Parameter T1 T2 T3

pH 6.35+0.032 6.11+0.03° 6.11+0.02°¢
Cloud index 15+0.03° 16+0.03 2 16+0.032
TSS, % 12.83+1.042 9.33+0.2° 12.66+0.52
Shape index 0.61+0.032 0.7+0.092 0.65+0.082

Sugar content
Total, g 100g™* 6.52+0.032 5.75+0.03° 5.67+0.02°
Reducing, g100g™* 5.87+0.062 5.11+0.05° 5.06+0.04°
Non reducing, g100g* 0.65+0.062 0.64+0.042 0.61+0.04°
Color

a* 44.66+2.32 46.33+2.52 41.33+4.52
L* 2.33+1.52 2.33+2.32 3.66+£2.02
B* 42.0+1.72 41.66+4.02 38.66+4.12
Color index 805.03+12.5? 828.3745.5% 436.56+7.5P
Chroma 61.31+3.52 62.3+4.52 56.59+8.4°

Data are presented as means + SDM (n=3) and Means within a column with different letters are significantly different at (P< 0.05).
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The obtained results revealed no significant
differences among samples under study of different
treatments with regard to the hardness of the fruit. The
total soluble solids (TSS) measured as °Brix is an
indicator to sugar content. Sugar content is an important
criterion of fruit quality for consumers since they prefer
sweet fruits (Inglese et al., 2002). In general, the results
revealed that as fruits ripen, levels of soluble solids in
the cell vacuoles increased as acidity decreased. No
significant difference in TSS content was found
between T1 (12.83%) and T3 (12.66%). TSS for T2 was
significantly the lowest (9.33%). The obtained TSS
levels compared well with that recommended for cactus
fruits by El-Gharras et al. (2006).

The total sugar was significantly higher (6.52 g
100g™) in T1 than T2 (5.75 g 100g™) and T3 (5.67 g
100g™). No significant differences were found in total
sugar content between T2 and T3. Salim et al. (2009)
reported that the total sugars in cactus pear fruit varied
from 6.26 to 11.45 g 100g™. Reducing sugars' values
were approximate between T2 and T3 reaching 5.11 and
5.06 g 100g?, respectively, while T1 was higher value
and recorded 5.87 g 100g%. Non-reducing sugars for T3
was significantly lower (0.61 g 100g?) than T2 (0.64 g
100 g') and T1 (0.65 g 100g™). The sugar in fruit pulp
consisted of glucose and fructose in roughly equal
amounts. Generally, fructose is sweeter in taste than
glucose while the last is a rapid energy source available
for nerve cells and brain (Abd El-Razek and Hasasan,
2011).

On the other hands, color is an important indicator
for juice value as it contributes to consumer
acceptability. Cavitation may provoke fruit color to
change due to speeding up chemical reactions, raising
diffusion rate, and particles breakdown (Sala et al.,
1995). Color parameters (L, a, b, Cl, and C) are
presented in Table 2. No significant difference in color
index (CI) among the three applied irrigation treatments
was observed. Higher Chroma value was observed for
T2 (62.3) than T1 (61.3) and T3 (56.59). Chroma is an
indicator to color saturation level and visual intensity. It
is defined as the level of deviation between gray to a
pure chromatic color (Zhao et al., 2004). Therefore, the
higher the values of Chroma, the higher the color
saturation.

Content of antioxidants and vitamin C

Fruit content of antioxidants and vitamin C for each
applied irrigation treatment during 2019 season are
presented in Table 3. Vitamin C (ascorbic acid) is a
good indicator of commercial maturity of the fruit and is
an important antioxidant nutrient (Selli et al., 2002).

No significant difference was found in vitamin C
concentration among the tested irrigation treatments in
the produced fruit juice (Table 3). However, the
obtained concentration of vitamin C indicated good fruit
commercial maturity for all treatments (Sumaya-
Martinez et al., 2011).

In addition, existence of antioxidant compounds
such as the phenolics in food plays a positive role in
human health protection (Stintzing et al., 2005). A
significant difference was found in total phenolic
contents (TPC) and total flavonoid content (TFC)
among the three applied treatments (P<0.05). TPC in the
pulp ranged from 82.33 to 92.33 mg GAE 100 ml?
being the lowest for T1 and the highest for T3,
respectively. TFC concentration in O.ficus indica juice
significantly varied from 0.96 GAE mg 100 ml* for T1
to 1.14 GAE mg 100 ml for T2 and 1.38 GAE mg 100
ml? for T3. The literature also revealed that the majority
of tested cactus pear presented significant amounts of
flavonoids, such as isorhamnetin, quercetin, and luteolin
(Osuna-Martinez et al., 2014).

Table 3. Antioxidant concentration (tstander error)
in O.ficus indica fruit juice per each irrigation
treatment during 2019 season

Treatment ;gcl:OOG QFI ;ZCl?S:r‘\;IIE \;\'; Eg%
T1 82.54+1.54°  0.96+0.02¢ 4.32+0.62
T2 89.51+1.08° 1.14+0.1° 4.43+0.022
T3 92.34+0.75*  1.38+0.04* 4.51+0.3°

* Different a, b, and c letters indicate significant difference
between treatments (P<0.05). TPC: total phenolics content.
TFC: total flavonoid content, and Vit.C is vitamin C content.

O.ficus indica fruit content of DPPH obtained under
each irrigation treatment is presented in Table 4. The
antioxidant activity of assured foods depends on the
content of a combination of antioxidants with diverse
mechanisms of actions i.e., synergistic interactions. For
this reason, it is essential to unite several methods to
decide in vitro antioxidant capacity of food (Perez-
Jimenez et al., 2008). The pulp of O.ficus-indica had
higher antioxidant values measured by DPPH 2,2-
Diphenyl-1picrylhydrazyl in T3 than in T2 and T1. Pulp
of O.ficus-indica in T3 exhibited higher levels
compared to T2 and T1 in all concentrations. This
coincides with what was observed by Zafra-Rojas et al.
(2013) who found convergence results in all treatments
in antioxidant compounds.
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Table 4. Content of DPPH (tstander error) in
O.ficus-indica as influenced by each applied
irrigation treatment at different concentrations of
extract solution

Do m
50 62.91+0.2¢ 73.81+05°¢ 82.64+0.3°
100 66.87+0.4° 77.54+0.3° 86.93+0.4°
150 70.81+0.32 80.34+0.3% 88.53+0.3%

“Different letters indicate significant difference between
treatments for the same concentration of extract solution

CONCLUSIONS

It can be concluded that cactus pear (Opuntia ficus-
indica) is a very adapted plant for cultivation in
marginal lands in arid zones. Irrigation scheduling based
on soil moisture content contributed in improving crop
water use efficiency and maximizing rain water as
relevant source for water input in root zone. Irrigation
regime affected Opuntia ficus-indica fruit quality.
Maintaining a minimum of 30% of soil field capacity in
effective root zone for O.ficus-indica production
secured very good fruit quality and quantity suitable for
commercialization.
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