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Introduction

Watermelon (Citrullus lanatus) is a widely recognized product with high demand, nutritional value, and export
potential worldwide. Since the ultimate goal of agricultural production systems is to maximize plant yield,
providing sufficient water to the plant is one of the most critical factors influencing yield. Therefore, investigating
the effects of water limitation is an essential and undeniable necessity. On the other hand, deficit irrigation has
been introduced as an approach to increase water productivity. Therefore, it is essential to consider the effects of
this water-saving method on plant production, which highlights the need for further research. Deficit irrigation
involves supplying only a portion of the plant's water requirements, while regulated deficit irrigation is a specific
type of deficitirrigation that can be applied in various ways, such as irrigation based on growth stages, or allocating
water to stages that are more sensitive to drought. It is important to recognize that plant response to water deficit
depends on several factors, including climatic conditions, plant type, the intensity and method of deficit irrigation
application, soil condition, and management practices.

Materials and Methods

In order to determine the effect of deficit irrigation and regulated deficit irrigation on yield and water
productivity of the watermelon, an experiment in the form of randomized complete blocks with 8 treatments
including three irrigation levels of 100, 70 and 50 % of the plant's water requirement (evapotranspiration estimated
by the FAO-Penman-Monteith method) and 5 regulated deficit irrigation levels including 50% of the water
requirement in the stages of seedling, vine, flowering, fruit expansion and fruit maturity were carried out with
three replications under black plastic mulch, during 2020-2022, in the Research and Education Center of
Agriculture and Natural Resources in the south of Kerman province. 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. In the first year, the total depth of the irrigations in
aforesaid treatments were respectively 444, 321, 237, 413, 389, 435, 345 and 425, and in the second year 427, 303,
223, 395, 373, 416, 331 and 405 mm.

Results and Discussion
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The results showed that the highest and lowest yield were observed in full irrigation and irrigation 50 % (60.1
and 16.3 t ha! respectively). Among the regulated deficit irrigation treatments, irrigation 50% at the seedling stage
was the closest to full irrigation, and the irrigation 50 % at the fruit expansion stage had the lowest yield. The
highest water productivity belonged to the irrigation 50 % in the seedling and vine stages (15.9 and 1.15 kg m-3
respectively). Irrigation 50% at fruit maturity stage despite half irrigation, improved Qualitative characteristics
such as soluble solids, vitamin C, dry matter, lycopene and fruit taste.

Conclusion

Applying deficit irrigation led to a significant decrease in watermelon yield compared to full irrigation
(control). Water productivity remained nearly constant, and there was no significant improvement in the quality
of the edible part. However, treatments involving regulated deficit irrigation, such as irrigation during the seedling
stage, showed similar yield to full irrigation, while the 50% irrigation during the vine stage resulted in higher water
productivity. Additionally, 50% irrigation during the fruit maturity stage produced superior fruit quality compared
to the control. Overall, regulated deficit irrigation yielded better results than deficit irrigation due to less yield
reduction, increased water productivity, and improved fruit quality, especially under water-restricted conditions.
Finally, it is recommended that milder intensities of deficit irrigation that seem to have more favorable results in
this plant should be investigated in the next studies.
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Table 2- Analysis of variance of year, deficit irrigation and regulated deficit irrigation effect on yield, fruit mean weight, fruit
number, water productivity, relative water content and membrane stability

Olay o (uibo
Mean squares
Ol @le @3l5lan,y 5,Slhes das0 (359 bawgio dgso Sl Closere S Ol sy L syl
. . . . Water Relative water Membrane
S.0vV df Yield Fruit mean weigh Fruit number g -
productivity content stability
L“) ok
J 1 2.90 0.80 0.02 0.05 453 7.67
Year
Lo X )1,S5) s
(> 159) 4 35.2 0.72 0.06 10.5 10.7 3.03
Error
Lj akok ok ok *ok *ok *ok
SO 7 1139 7.42 0.22 41.4 159 92.7
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(W] L
el X J 7 0.46 0.01 0.01 0.09 1.70 5.10
Yx |
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28 28.8 0.37 0.01 0.96 2.18 2.75
Error
s 0 >
*‘g v i - 12.03 16.8 10.2 7.40 2.00 2.20

oy N Jleis] e (3 (g)lo gme **
** significancy at 1 percent probability level
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Table 3- Mean comparisons of deficit irrigation and regulated deficit irrigation effect on yield, fruit mean weight, , leaf, fruit
number, water productivity, relative water content and membrane stability
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o - " RS
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50 % water requirement of fruit maturity stage
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In each column, 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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Figure 1- Mean comparison of year effect on the relative water content of the watermelon in two seasons
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Table 4- Analysis of variance of year, deficit irrigation and regulated deficit irrigation effect on chlorophyll index, total
chlorophyll, chlorophyll a, chlorophyll b, carotenoid, proline, total phenol and superoxide dismutase

©la e a0be
Mean squares

S i @2 Lo 5 JST‘;L?;’K Tdde S ©UadelS  wigli)l oep S5 Jg oo
SMO V‘ w3l =9 hi hvl Chloroph  Chloroph  Carotenoi  Prolin Total U
O df Chlorophy  chloropny ylla yll b d e phenol Superoxide
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** " significancy at 1 and 5 percent probability levels respectively.
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Table 5- Mean comparisons of deficit irrigation and regulated deficit irrigation effect on chlorophyll index (SPAD), total
chlorophyll, chlorophyll a, chlorophyll b, carotenoid, proline, total phenol and superoxide dismutase
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i 9 j Cddels w8 o Js .
o Chlorop  Total Chloroph  Carotenoi  Proline IV o
Chloro Total
Treatment hyll chlorop phylla Yllb(mg.  d(mg.g (Mg.9  phenol Superoxide
-)index hyll (Mmg. g g fw) fw) fw) (Mg . g dlsr_nutase
( (nflg-) g ) ) (Unit.g fw)
(e ) B bl 52,50 100¢  091° 0.09° 0.42% 103d  1.07¢ 52.0d
Full irrigation (100% water requirement)
Bk v
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o ¢ T P RARY
e Eok eloye 222 gl 5 8 53.8t 1.13% 1.03 b 0.10° 0.43t 1.17¢ 1.30¢ 55.1¢

50 % water requirement of fruit maturity stage
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In each column, means with at least one common letter are not significantly different at 5% probability level based on Duncan
multiple range test.



VPer 60— 53T b oylois YA Wl (S g T 4,55 OAF

9 Suld 23l o (ymolizg 030 (] s ¢ d B sl Jglne Sl dlge i o0l kiS4 )Wl 5 SleleS (W T il g 4o T Jgae
og0 JSud 9 a8 (Jgb (95

Table 6- Analysis of variance of deficit irrigation and regulated deficit irrigation effect on soluble solids (TSS), titratable acid
(TA), pH, taste (Tss/Ta), vitamin C, drymatter, lycopene, length, width and fruit shape (Fle/Fwi)

Olay o (uiibo
Mean squares
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Lo 3 ,),S5) e
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‘5’[";‘ '*IJL" 7 0.02 0.003 0.01 1.22 0.08 1.23 24.00" 0.51 0.01"
X
s
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™, " significancy at 1 and 5 percent probability levels respectively.
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Table 7- Analysis of variance of irrigation effect of irrigation and on, soluble solids (TSS), titratable acid (TA), pH, taste
(Tss/Ta), vitamin C, dry matter, lycopene, fruit width
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Figure 2- Mean comparison of interaction effect of year and irrigation on watermelon fruit length; A: Full irrigation, B: 70%
water requirement, C: 50% water requirement, D: 50% water requirement of seedling stage, E: 50% of water requirement

of vine stage, F: 50% of water requirement of flowering stage, G: 50% water requirement of fruit development stage, H: 50%
water requirement fruit maturity stage
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Figure 3- Mean comparison of interaction effect of year and irrigation on watermelon fruit shape; A: Full irrigation, B: 70%
water requirement, C: 50% water requirement, D: 50% water requirement of seedling stage, E: 50% of water requirement
of vine stage, F: 50% of water requirement of flowering stage, G: 50% water requirement of fruit development stage, H: 50%
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