N 5398 ot o1 &;f
Iranian Journal of Plant & Biotechnology (1JPB)

sluo 5 01g

DOI: 10.71829/biology-2024-1155051 S5 Ais p g

Of IS sla sy, 5 (Raphanus sativus L.) o 5 olS s S350 5 <Y

"ol Ve 5 ¥ (U g 0k 8) (Sl sl
Ol i oy i oy oS80S (65,508 a2l ¢ JLEL pudign 5 pske 03 S el Ll IS )
mani.jabbari.mp@gmail.com
gu\ﬁ‘ gQ@Jf ‘UK;N CLAJ&)})L&S r}l& c@\: thLg JV.”J}J oSS ls Lv_:L&L: A;M:.,Lg.z:j(:}l& c); LJ..Z)\ L},‘:LM;)LS—Y
mitrajabbari2014@gmail.com
VET ST ol VBT ed il s
Physiological Disorders in Raphanus Sativus L Radish and its Control Methods
Mani Jabari (Corresponding author)*"and Mitra Jabari?
1- M.Sc, Department of Horticultural Science and Engineering, Faculty of Agriculture, Birjand University,
Birjand, Iran, mani.jabbari.mp@gmail.com
2- M.Sc, Department of Horticultural Science and Engineering, Faculty of Plant Production, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran,
mitrajabbari2014@gmail.com
Received: September 2024 Accepted: November 2024

Abstract oS
Physiological disorders are abnormal non- U L
pathological changes in plant tissues that are | | 2° o5 sl 28 crbind St (S5 S|
expressed in response to the interaction between Los 5 o555 om ol 4 Gl 3 4 des aLS glacsl
genotype and environment. Environmental stresses bul Li b e o 2 Leh o 5L
can have a great effect on causing physiological | | =% 7 €7% 7 TrST o SBo Sones O
disorders in plants. The environment consists of Sl Sl lames a3l a3l QLS s (S5 s s WD

pomplex abiotic stresses. Horsgradi.sh is one pf the Gl 5 UK oy ol ok LK oy e
important root vegetables that is widely cultivated s e < Ll "
in the world. However, it is still very difficult to et Sl 03 s g 3 85 B e sl

produce good quality radish root due to its oo ot eSS L oog aly, WS e jie Je gl
vulnerability to various physiological disturbances
before harvest. Important physiological disorders
that significantly reduce the yield and quality of S e NIdnsd OVl Sk Sl il
radish are forking, sponginess, cracking/fissuring, Loz o ialS g5 B Olime 1y o5 ada s kS 55 Shas
hollowness and internal browning of radish roots.
Various abiotic factors such as moisture stress,
temperature fluctuations, growth environment, Cilises gew b elge AL e Jts DA glosgd 5 Jt g
imbalance of nutrients, plant density and harvesting
time cause disturbances in the metabolic activities
of root tissues. Superoxide dismutase (SOD),
catalase (CAT), peroxidase (POX) and ascorbate deeS Ty g ot 3T Sl K g o gy SACSL S ple
peroxidase (APX) enzyme systems also play an ) . "

important role in the destruction of reactive oxygen 5 POX) Slasiy (CAT) Yo .SOD) ’bwf
species (ROS) and hydrogen peroxide (H.02). S S A 3 ogr SR8 5 (APX) Slast; ol S

3 e iles S5 Wl 6 s 0T (5 pdoaal

D352 BISE 03,55 S 5 Ol il OAE J 3l le

J.pLJ« J.)Ld r.l.:« g.L.':'aJ\ .Ja.:;r.a Lo C,L'L.u); ‘L;‘-'}l’) J.M.? Lile

Sl 3 ) e Sl Oles 5 oS (SISl

Plants have a complex antioxidant defense system SWLE 1 (H202) 055,08 1S, 5 (ROS) (5! Jlas
including  non-enzymatic ~ and  enzymatic o P o

components that are responsible for removing Szl b SISl oy (5 e Su L
reactive oxygen species. s 501 (slati S Gl J s &St w31 5 w3108
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Fig 1- Abiotic factors causing physiological disorders in radish roots in different stages of

growth
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Table 1- The effect of different abiotic factors on the occurrence of physiological disorders in
radish and their correction
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Fig 3- Hollowing/sponginess of radish root
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Abstract

Introduction: Radish (Raphanus sativus L.) belongs to the Brassicaceae family and is an important, fast-growing
root vegetable in the cold season. It has been widely cultivated worldwide for thousands of years. This vegetable
is a rich source of starch, carotenoids, glucose, and other nutrients. However, it is still very difficult to produce
good quality radish root due to its vulnerability to various physiological disturbances before harvest. Physiological
disorders are the improper or inefficient functioning of physiological processes in tissues. These disorders can be
caused by non-pathogenic factors such as environmental stresses (humidity, temperature, air pollutants),
unfavorable soil conditions (poor soil drainage and severe changes in soil pH), chemicals (pesticides, herbicides),
inadequate concentrations of growth regulators, and nutrient deficiencies or excesses. Additionally, physiological
disorders occur due to genetic susceptibility, enzymatic activities, over-maturity and senescence. Environmental
stresses can have a great effect on causing physiological disorders in plants. The environment consists of
complex abiotic stresses. Horseradish is one of the important root vegetables that is widely cultivated in the
world. Important physiological disorders that significantly reduce the yield and quality of radish are forking,
sponginess, cracking/fissuring, hollowness and internal browning of radish roots. Various abiotic factors
such as moisture stress, temperature fluctuations, growth environment, imbalance of nutrients, plant density
and harvesting time cause disturbances in the metabolic activities of root tissues. Superoxide dismutase
(SOD), catalase (CAT), peroxidase (POX) and ascorbate peroxidase (APX) enzyme systems also play an
important role in the destruction of reactive oxygen species (ROS) and hydrogen peroxide (H202). Plants
have a complex antioxidant defense system including non-enzymatic and enzymatic components that are
responsible for removing reactive oxygen species.

Conclusion: Therefore, identifying these disorders and modifying various growth conditions—such as planting
time and density, irrigation frequency, growth substrate, fertilizer levels, and selecting suitable cultivars for
different conditions is important for growers to reduce these disorders.
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