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Abstract

This study with the aim of determining the effect of deficit irrigation and mulching on watermelon was
conducted with a preliminary experiment in the form of split plots and a design of complete randomized
blocks with three replications, in the Research and Education Center of Agriculture and Natural Resources in
the south of Kerman province (Jiroft), in 2021-2022. Drip irrigation as the main plot at three levels of 100,
70 and 50% of water requirement and mulching in three levels of crushed date palm leaf, black plastic and
no mulch, as the sub-plot, were considered. As results demonstrate, the main and interaction effects of the
treatments on stem length, leaf area, yield, water productivity, leaf relative water content, photosynthetic
pigments, proline, total phenol, leaf superoxide dismutase enzyme and fruit length and width were
significant. The main effects of irrigation and mulching on internode length, membrane stability index and
vitamin C, and the main effect of the irrigation on the percentage of fruit dry matter, stem branches, and the
main effect of mulching on fruit shape and soluble solids were significant. Fruit pH and total acidity, tasting
and lycopene were not significantly affected by the treatments. The highest yield (60.1 ton/ha) was observed
in the full irrigation and plastic mulch, and the highest water productivity (15.1 kg/m?®) was recorded in the
70% irrigation and plastic mulch, but no significant difference with full irrigation and plastic and date palm
leaves mulches. The findings showed that the effectiveness of plastic mulch on the watermelon growth and
yield was higher with 100% and 70% irrigation compared to 50% irrigation. The date palm leaf mulch,
despite being superior to the control in the full irrigation, had insignificant positive effects in deficit
irrigation levels due to its high sodium content (1800 mg/kg).
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Background and Objective: Deficit irrigation has been mentioned as one of the effective techniques for
increasing the water productivity of plants. Deficit irrigation of 50% caused a decrease in yield and water
productivity of watermelon in Valencia region of Spain (Abdelkhalik et al., 2019). The role of mulching in
compensating the negative effects of deficit irrigation has been confirmed in the literature (Diaz-Perez,
2023). This research aims at investigating the effects of deficit irrigation and mulching on the growth, yield
and fruit quality of watermelon and the possibility of replacing plastic mulch with date palm leaf mulch.
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Methods: Irrigation as the main plot at three levels of 100, 70 and 50% of water requirement and mulching
at three levels of crushed date palm leaf, black plastic and no mulch, as the sub-plot, were considered.
Crimson B 34 watermelon seeds produced by Seminis company, were planted on January 2021, in plots with
the size of 13.5 x 7 m, on furrows and ridges planting system (the width of furrows and ridges were 0.5 and 4
meters, respectively). After planting, bow-shaped wires were put on the planting rows and a transparent
plastic was placed as a tunnel on them.

Results: Analysis of variance of the plant growth, yield, water productivity, and some physiological and
biological traits displayed that the main and interaction effects of treatments were significant. Some traits
such as pH, titratable acidity, fruit taste and shape were not affected by the treatments. The main and
interaction effects of the treatments on stem length, leaf area, yield, water productivity, leaf relative water
content, photosynthetic pigments, proline, total phenol, leaf superoxide dismutase enzyme and fruit length
and width were significant. The main effects of irrigation and mulching on internode length, membrane
stability index and vitamin C, and the main effect of the irrigation on the percentage of fruit dry matter, stem
branches, and the main effect of mulching on fruit shape and soluble solids were significant. Fruit pH and
total acidity, tasting and lycopene were not significantly affected by the treatments. The highest yield (60.1
ton/ha) was observed in the full irrigation and plastic mulch, and the highest water productivity (15.1 kg/m?)
was recorded in the 70% irrigation and plastic mulch, but no significant difference with full irrigation and
plastic and date palm leaves mulches was obtained. Reducing the irrigation water from 100 to 70 and to 50%
of crop evapotranspiration or ET. (estimated by the FAO-Penman-Monteith method) in all three types of the
mulch led to a significant decreasing in yield (Y), which was caused by the occurrence of water stress. The
first reduction in water use (i.e., from 100 to 70%) increased the water productivity (WP) even though not
significantly, but the second reduction in water use (i.e., from 70 to 50%) significantly led to a decrease in
WP.

Conclusions: Overall, the 100%ET. treatment with black plastic mulch will probably have the best result in
terms of watermelon yield unless water shortage, water price, and irrigation cost are noticeable compared to
the crop price. In this case, 70%ET. irrigation with black plastic will be a priority in terms of WP. Of course,
the cost of mulching and its possible environmental consequences should be considered.
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Table 6. Reaction (pH), electrical conductivity (EC), sodium adsorption ratio (SAR), magnesium + calcium, (Mg?** + Ca®*) and
total nitrogen (TN) in soil covered with shredded palm leaves, and soil and water samples.

Samples pH EC SAR Na* Mg?™+ Ca?* TN
(dS/m) (meg/L)**  (meg/L) (meq/L) (%)
Soil (covered with crushed date palm leaf) 7.70 2.82 3.80 10.9 16.5 0.064
Soil (Control) 7.60 1.20 3.10 4.40 4.80 0.031
Soil (0-30 cm) 7.60 1.10 2.90 4.40 4.00 0.043
Water 7.40 0.90 1.88 3.04 5.20 -
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Fig. 1. Mean comparisons of the interaction effect of irrigation (1100, 170 and 150 percent of water requirement, ET.) and mulching
(black plastic: Bp, date palm leaf: DpL, and no mulch: C) on the yield of the watermelon; means with at least one common letter are
not significantly different at 5% probability level based on Duncan multiple range test.

Coadg 35 bl 3B 2 S (Wangetal,, 2023) <l
(Lamont Jr, 2017) 55 5> Slas 5 3 Shos =l chs

oS e 2 o Saally S s lS b ol o0 e
L a8 (Ao, VO ) cls |y Jlie op 5 ke duo s Vo gol]
ol Suls Jals ool L3 Lo S s Sl lasles
o o Sl & G (TS Upona (Y JS05) sl
3, Sdes GalS L aSpl Soopi e O gose e Ll
oalS s LS Coulis I U500 aS WL ol jen a5 LG
53 (Costa et al,, 2007) cul of 3L 5550 o Ol
53 4l sk ui oS ¢ JJ_?J,:; co.l_airL?d‘ LgLAM}}._.
3,008 5 do3 VO Ll b Js el Jol= LalS (gL
Abdelkhalik et al., ) cul axil jls jme Sl S uS-
ol Saally 25 SLs L L olS O (650,40 .(2019
.(Kirnak and Demirtas, 2006) <ol osls oL 21 531
Sl 1y Ol op S Sty S S 5 S (gL
L, s s Olgds 55 S, s UT Slgee s (VA/0)

s ol @ b S 2,8 L Ol (I solles

¥y

> Skes 5 e () JSE 5 L0 sl 0 Shes
ol Sl 35S 5 elS 5Ll L (8 2/) ton/ha)
S 53 esn Ve s S ol glasles 55 5 A2
0> Js i S 5 6 oml e 53 Sl 4 e
sl eSSl S AR 13 00 A
o3 033 5eler 3 A (Tt (0) s el
Al edalice Hlad s 53 (rﬁ,i; FIA 5508 V/0 O ja)
A os adlsba s, Ses [l Qo s ml L alie
_-als .(Rouphael et al., 2008) ol ol 5,158 (_;)L:J{,S
s wlsda s Sas Jals Eslogme 055 nle 5 ol
(Kuscu et al., 2015) 55 . 6)@.%5
L OLalS 51 (5ol 5 Sas JalS ol 5 5aS Jal 2 53
LS s 53 e L ey 055 SOk s slas RalS
G s gl (GLil e S sl dad e da 5 5 s
Asy s (Kuscu et al., 2015) ol Lad o |8 sladil
B 3 S RS S s e S ol S
5 OUd 58y e 03 S gh 0 0d Bl gl ks
531 (Sreevalli et al., 2000) cul alsy Ls; JAul58l L

euui‘)bj@uﬂjh J;j—.’&SL’ >ﬂ)l5p4jl)x,a ;J_{w



(J‘_)&A-A}MG)@-J

\foY OL’....&_)/(ULG.‘? a)\.q...:/r.héj‘-q-‘—;' JLw/oL:f}sS\" .h.:b)

<Bp EDpL ®C

WP (kg/m?)

a

cd

1100

170

Irrigation level (% ETc)
5 DpL Lo S 1y Bp rolow Siull) (iS5 BTe b o 5L doy3 005 Ve deo) (olal [uSea 1 :Skae anlia Y K3

Qj_ajiwl_w\ﬂsza()k:}‘ch»djzéﬁs uf&f\bbdué\?& EAJl}MeL;S/%jsJJw Lg)jajg_!ﬁ(c u,::ﬁ;fl;- O

A gl g sl Sls

Fig. 2. Mean comparisons of the interaction effect of irrigation (1100, 170 and I50 percent of water requirement, ET.) and mulching
(black plastic: Bp, date palm leaf: DpL, and no mulch: C) on the water productivity of the watermelon; means with at least one
common letter are not significantly different at 5% probability level based on Duncan multiple range test.
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