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Extended Abstract
Introduction

With the reduction of water resources in Iran, increasing the efficiency of water use in the agricultural sector has
attracted the attention of researchers. Regarding water requirements, irrigation requirements, and crop water
productivity, it is important for managers and decision-makers to adjust the cultivation information patterns of
each region. In Iran, limited research has been conducted on sweet potatoes, and the extent of its production within
the country remains unclear. Sweet potatoes are mostly grown in the cities of Minab, Jask, and parts of Sistan and
Baluchestan province. In the study by Shamili et al. (2016), the effect of soil texture and irrigation method on
improving yield and yield components of two sweet potato cultivars was investigated. Sweet potato is also used
as a potential crop for animal feed and raw material in industry. Therefore, the research of Naseri et al. (2014)
was conducted with the aim of cultivating sweet potato in the Minab region to produce fresh fodder, which shows
the suitable ability of this plant for producing animal fodder. Given that Minab and Jask counties are significant
producers of sweet potatoes in the nation, this study aimed to examine the impact of water stress on the growth
and yield of sweet potato in the tropical region of Minab county.

Materials and Methods

This study was conducted in the research lysimeters of Minab Higher Education Center in 2024-2025 in a
completely randomized design. The study area is located at an altitude of 29 meters above sea level at the latitude
and longitude coordinates of 27° 5' 28" and 57° 5' 42", respectively. The study area is a tropical and humid region
with a temperate climate in winter, and therefore most of the cultivation is done in the fall and winter. White sweet
potato plant cuttings were planted at 40 cm intervals on the ridge on 2024/4/11. The lysimeters were irrigated to
meet soil moisture deficiency. Irrigation treatments included (I;) 120, (I,) 100, (I5) 80, and (I4) 60 percent of the
moisture requirement, and were performed in three replications. For proper establishment of the plants, the same
irrigation rate was applied for all four treatments up to 40 days after planting, and then irrigation was performed
based on moisture stresses. The irrigation rate was determined before irrigation and by using soil sampling from
different depths. At the end of the growing season on 27/2/1404, the entire root crop as well as the plant were
collected and weighed. Considering that not all produced tubers were suitable for the market and economically
viable, the weight, diameter, and length of each sweet potato tuber were evaluated to determine their marketability.
Those that met USDA standards were classified as marketable products. To calculate water use efficiency, the
definition of irrigation water use efficiency (IWUE) was used.

Results and Discussion

Some parameters such as root weight, root dry weight, and total dry matter were significantly affected by drought
stress, and other parameters such as irrigation water use efficiency based on tuber and total dry matter were not
significant. The weight of the harvested tubers for treatments I; to I+ was found to be 5846, 5224, 2852, and 2069
kg ha'!, respectively. Additionally, the IWUE for all harvested tubers for treatments I to Is were determined to be
1.20, 1.26, 0.97, and 0.83 kg m~, respectively. Drought stress up to 80% moisture supply (I3) had no significant
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effect on yield reduction. A similar trend was observed for foliage fresh weight, with the difference that drought
stress only caused a significant difference between the maximum stress (I4) and minimum stress (I1) treatments.
Excessive water consumption in treatment I; only increased the weight of foliage and had no effect on the total
weight of harvested tubers. Despite the fact that water stress had no effect on the IWUE of all tubers, the IWUE
value for marketable tubers was significant. According to the results, the IWUE value of treatments I; and I, was
at the same level, but applying stress in treatments I3 and 14 significantly reduced the IWUE of marketable tubers.
The amount of applied water in treatment I; was 479 mm, treatment I, was 408 mm, treatment I3 was 304 mm,
and treatment I; was 241 mm, which was applied based on the supply of soil moisture deficiency. The actual
evapotranspiration amount during the growing season was found to be 565, 494, 390, and 334 millimeters for
treatments I; to 14, respectively.

Conclusion
The effect of drought stress on the fresh weight of harvested tubers was significant. However, this effect was not

significant on the IWUE. From this, it can be concluded that the sweet potato plant has the ability to adapt to
drought conditions, such that with increasing drought stress, the IWUE remained constant and did not decrease.
The product obtained in the present study was also evaluated in terms of marketability. The results showed that
by separating the marketable product, the IWUE decreases. Also, by applying water stress, the IWUE decreases
significantly. In other terms, water stress leads to a reduction in the quantity of marketable products, which has
resulted in a notable decline in the Irrigation Water Use Efficiency (IWUE). Given the importance of economic
issues, it is recommended that an economic analysis of this research be conducted to determine the impact of
drought stress on crop profitability. Also, the response of other sweet potato cultivars to drought stress also
requires a more comprehensive study.
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Figure2. Amount and time of irrigation applied in different
treatments
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Table 2. Analysis of variance of the studied traits of the total harvested crop in different water stress treatments
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Table 3. Comparison of means of the studied traits of the total harvested crop in different water stress treatments
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Table 4. Regression relationships obtained between weight (W) and length (L) and diameter (D) of tubers under different water

treatments
P-value
Aolee Significance F R? sl o oles
Moo sl paye Job cuys P
W=744D+8.6 L -286.4 5.8x10" 0.01> 0.01 > 0.01 > 0.80 38 I,
W=364D+65L—1323 2.2x10" 0.01> 0.01 > 0.01 > 091 39 8
W=423D+52L-133.0 9.3x107 0.01> 0.01 > 0.01 > 0.83 24 Iy
W=260D+39L—-824 4.7x107 0.07 0.08 0.01> 0.81 15 It

Wged lgie 4 &S Gl oa i )55 50 IWUE sYL polde
ol 5 &8 5,8 o)Ll Onder et al. (2015) imoh 4 e o
o lel 9y 2 el o Jles s TWUE jlade
5 (F/0V kg m™ slxe) kg ha'! mm™ SO/ (o) 4y 5 o>
(5/¥ kg m” Jslxo) kg ha! mm™! ¥ (ol o,lad b9, ,
bl Ol cope doa o ol 4ol 4y argi b ol a5l
slacgles ;o wilg o (Seb (S (gdie dge Cux g g
Zwart and ) s sl Jo5 (gy00 40 slapasl i
2 9ok ydlds oy cglas (Bastiaanssen, 2004
5 diges lsis 4 ol 425 B i slasinsy
wsblay S oS ol i Karuku et al. (2014) yiagh
Ol oD Liulidl el Klg5 oo ctS piams K > alS
oot 9 Joae (3Ll 3 )Slas (Al s )3 3 S
25 Jgpamo o 5y90 0
I jlass ool TVR Iy Jlass )3 (By—ae ol o
Al jles g jtacdee V¥ plp I jlass e deo ¥oA 2l
sl SB ugby 59008 ol oliwl 1 a8 39 o Juo YFY
Job ) (Bly 3535 jlade F (gables plwl S

W 5 5 Gy Slimo p di I3l laoss (il b
oLt ¥ 5 ¥ sla sl > oy (IWUE) ()bl o 8y
odlal oLl 5 ST iS5 o9 il BUS el a0l
e ol o leslawl oL da sae JS o)l T 5
il b0 @)le a ol odd o ine Syl slooss
alisee sl o ;3 IWUE (o G i gl5l slo ons
IWUE lude ool ety gols bl a5 )5 e
2 oS Jlesl bl o il o e o I g1 slojlas
4 bope IWUE (b jxe Gials el L g I slalows
ol 048 i )l5L slaoss
Mbayaki and ) ai plodl LiS™ 528" j3 45" ikgly 5o
JLo 5> Joame Ol (659000 (slo el (Kinama, 2022
+IYY <35 4 Bungoma 4 Kabode (slagd, sl cuis™ Jsl
P> Jlw 3 45 Jl> )3 g0 cusSe yio )5k VY
S ot Mdo cwlio slaghls go8y cle 4y oS
s Kabode (sLagd, (sly &Sl 438, ial38l Jyaoee
caSo yio p p)SelS VY o Ve Hlide 4r )y 4, Bungoma
ll s e y3lo g (slo 4l b S ol o,

2 Analysis of Variance



V&R 03l CudS 55 dudes (1 (o oo O Bpuan ()5 9 5,Shos iy g1 (Suid LS U

7000

A m Total wet yield
6000 - B ™ Markatable wet yield

55000 1 |,
=4

< 4000 A
=

3000 -
2000 b
1000 1

weig
a

11 12 13 14
water treatment

Bl Cundld 1 (6L BUE (439 3 (Gl 5L G Y USUS
Figure3. The effect of marketability on the weight of
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Table 5. Analysis of variance of investigated traits of

marketable crops in different water stress treatments
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Table 6. Comparison of the means of marketable crops under
different water stress treatments
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