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Article Info ABSTRACT
Article type: Background and Objectives: Potato (Solanum tuberosum L.) is the fourth
Research Full Paper most important food crop in the world after wheat, rice, and maize, and due to
its production potential, it can play a significant role in global food security.
Nowadays, with the intensification of the water scarcity crisis, its production
faces serious challenges, further exacerbated by the presence of weeds, the
hidden bioterrorists of agricultural ecosystems. Plants, in response to such
conditions, exhibit various biochemical reactions, including proline
accumulation, enhanced activity of antioxidant enzymes such as peroxidase, and
changes in hydrogen peroxide (H,O,) concentration. These indicators represent
the plant’s defense mechanisms against stress and can serve as criteria for
identifying tolerant cultivars. The aim of this study was to investigate the
interactive effects of water deficit stress and weed competition on the
biochemical traits and yield of three new potato cultivars.

Materials and Methods: The experiment was conducted during the 2023

Article history: growing season at the Potato Research Farm of the Agricultural Research

Recewedi 2025-8-30  Center of Ardabil, in a split-factorial design based on a randomized complete

Accepted: 2025-11-14 block design (RCBD) with three replications. The main factor included three
irrigation levels (100, 75, and 50% of field capacity), the first sub-factor
included two competition levels (with and without weeds), and the second sub-
factor included three potato cultivars: Agria, Rona, and Takta. Biochemical
indices, including proline, peroxidase enzyme, and leaf H,O,, were measured,
and at the end of the growing season, tuber yield and water use efficiency were
recorded. Data were analyzed using analysis of variance (ANOVA) and mean
comparison.

Results: The results revealed that drought stress and weed competition
significantly affected biochemical traits and yield. Weed competition increased
proline content by an average of 13%. Drought stress also led to an increase in
proline, such that under 75% and 50% field capacity treatments, proline levels
were 27.5% and 52.7% higher than the control, respectively. Among the

Keywords: cultivars, Takta exhibited the highest proline accumulation under drought and
Antioxidant enzymes  competition conditions, whereas Rona showed the lowest response. Weed
Oxidative stress competition also enhanced peroxidase activity, particularly in Takta under non-

Water scarcity crisis

5 stress conditions, where it was 25% higher. Hydrogen peroxide (H,0,)
Weed competition

concentration varied among cultivars: in Agria and Rona, the presence of weeds
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reduced H,O, levels, while in Takta, an increase was observed. Tuber yield was
strongly affected; weed competition reduced yield by an average of 7 t ha™. The
greatest yield reduction occurred in Rona (16.5%), while Takta showed the
lowest reduction (11%). Moreover, severe drought stress caused a 34% yield
decline. Evaluation of water use efficiency indicated that, with increasing stress
intensity, water use efficiency improved, particularly in Agria under severe
drought without weed competition.

Conclusions: The present study demonstrated that potato cultivars respond
differently to drought stress and weed competition, and that variations in
proline, peroxidase, and H,0O, are key indicators of tolerance. Cultivars such as
Agria (with higher water use efficiency) and Takta (with greater proline
accumulation) showed higher potential for cultivation under conditions of water
deficit and weed competition. These findings can be utilized in breeding
programs and the development of management strategies aimed at enhancing
the sustainability of potato production under biotic and abiotic stresses.
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Jahani jelodar, Y. 2025. Evaluation of water deficit stress and weed competition
effects on the yield and biochemical composition of tubers of new potato cultivars.
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Figure 2- Comparing the Averages of Mutual Effects of Drought Stress and Weed Competition on Peroxidase
Enzyme Levels of Potato Cultivars
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Figure 3. Comparing the Averages of Mutual Effects of Drought Stress and Weed Competition on the Amount of
Hydrogen Peroxide in Potato Cultivars
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Figure 6. Comparing the Averages of Mutual Effects of Drought Stress and Cultivars on the Yield of Potato Cultivars

.:ﬁﬂi;»(lg.ﬁTv})ﬁ)M):/\iU(tﬁjuv}))
0355 55l ol ) oS, Laxls op YL Lol
Laslie ;o s LB o5k o]y 5o Cile S
(Y0) sls ULA[S g:,_i),;.w\
YV LS 5 ans lallae bl
S5 el Lisshle Aile o jm ol &
LS 5 VT syl o STecslbs (LS L
o3l OLAS 535 5l Ll S faod sla ol
DIs 1y g 5 Shese Six is bl 5 s
5 Sidnsd sla S L pla)l ol s
Asls Ol Ty (SEs 4 Coglie (ol ol s
2L e SCi a pglia ol ol Sl eslind
S GRS Bl s e s 5 S

) sl g

! Competitive Index

1€)

Sl g fL)l Cowle b Joosd Ol

S AS o g 3500 el s Shas 33 w5 Jas
o sl ol 5 S5 St 4t
P 5 S g3 deswe GLaa Bl c,l_:J Aol e
Sl Pl P51 25, WUls s (V)T
.:ﬁA_dUa.a;)jﬂrG)lzjﬁwﬁg_zB)wﬁjU
G glacids jpam 5l L0 Sles S5 5k
JHs (YY) cdls | gdee s YO Sl A e
T 35N s B sk 4 e slacile
sy ol Oladlee asils cils i Jl e
Ll 5 e s o SIS s (B
Codlas o Kl e e slacile B o gl
S et 3 Ao WY BVY s See
s Slos 2alS oS il 0l (Y419) [l 5 ()
Loy Vsl 5ia glacile culs) 51 A0 e s



AEXZ AN o D)Loa:} SA 8,9 c‘;ﬂ)} ‘_,L&:Lf .»J,S

“ ) = Weedy ;s cile L
Y a
= 12 | OWeed Free ;i 03 a a
; - a o[
10
;1 % &
5 £ m
9%
" § 6
K
4, 4
1.
0
LS Lo L ST LS Lo L ST LS Lo L ST
Takta Rona Agria Takta Rona Agria Takta Rona Agria
'Z;;vi"'g,w VoZb;;;;'-V;;: o/JQ,,.W
Drought Stress 0% Drought Stress 25% Drought Stress 50%

i e, DT G gL 5 50 slacile ol 5 (St 5 il O3 sl amlie -V IS5
Figure 7. Comparison of average effects of drought stress and weed competition on water use efficiency of potato
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