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Abstract Ly

Background and Objective: Soil salinity disrupts plant growth by causing osm
aimed to investigate the effect of compost modified by the Fenton process—an a
organic matter bioavailability—on the defense mechanisms of rose against oxi
Methods: The experiment was conducted as a factorial in a complet8ly randomiz ign with three replications. Salinity
levels were 0, 4, and 8 dS/m. Four compost treatments wer&icon no compost), ordinary compost (100% sheep

. ‘
C agd oXidative stress. This study
nced oxidation method that enhances

manure), mixed compost (75% sheep manure + 25% raw sawdyst), and Fénton-modified compost (75% sheep manure +
25% sawdust treated by the Fenton process). At the end o‘ﬁth experiment, various physiological and biochemical traits
were measured — including antioxidant enzymes ‘ictlvit'es hydrogen peroxide concentration, malondialdehyde
concentration, proline content, electrolyte leakage, relativegleaf water content, as well as fresh and dry weights of
rosemary.
Results: Although all compost types improved rose performance under saline conditions, Fenton compost was the
most effective treatment at all salinity Jevels, es&ﬁlly at 8 dS/m. Compared to the no-compost treatment, Fenton

compost increased the activity of antioxidant enzym@s: catalase (3.7-fold), ascorbate peroxidase (2.28-fold), guaiacol
peroxidase (3.8-fold), and peroxidase ¥¢.11%old). Pfoline accumulation increased by 44.5%, which led to a 16.4%
increase in relative leaf water contentglenton \compost also reduced hydrogen peroxide by 31%, electrolyte leakage by
36%, and malondialdehyde\by 35%.\Dry yield of rosemary under Fenton compost was 3.14 times higher than the
no-compost treatment and 1.75¢ime her than ordinary compost.

Conclusion: It appears t odified compost, by activating the plant’s antioxidant defense system, can reduce
the negative effects of salinity onjrosemary under the conditions of this study. However, further field studies are needed
to confirm its broader aj ation.

-
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Table 1. Physiochemaical characteristic of the soil in this research.
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Table 2. ANOVA of main effect of salinity, compost application, and their intraction effect on physiological traits of rosmary.
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e
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Lo
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Error
u
O :
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* and ** indicate significance at the one percent and five percent probability levels, respectively
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Figure 1. Comparison of mean effects of treatments on biochemical traits of rosemary plants. Different lowercase letters indicate
significant differences between treatments based on Duncan's test at the 5% level.
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Figurew‘ison of mean catalase (a), guaiacol peroxidase (b), ascorbate peroxidase (c), and peroxidase (d) enzyme activities
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Table 3. Analysis of variance of the effect of treatments on the activity of antioxidant enzymes in rosemary
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Table 4. Analysis of variance of the effect of treatments on fresh and dry weight of rosemary
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Figure 3. Comparison of mean dry weight (a) and fresh weight (b) of rosemary plants under different treatments. Different lowercase
letters indicate significant differences between treatments based on Duncan's test at the 5% probability level.
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Figure 4. Effect of salinity and compost treatments on the growth of rosemary plants. Control conditions (a), moderate salinity (b),
high salinity (c).

v.ZLL:..\S‘d:JT e 213 OLAS S 5l cills (Mittler, 2002) Sl it 53 e olS &S das e 0Ll (Ao YAY)

RGHUU ] VUUK. o B SV N IS LS P Y L;“‘."j"T e Sldlls L @l el OiaSl dld gaa S


https://jspi.iut.ac.ir/article-1-1732-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-28 |

2l ke b sl 15 Sn b (sl (s g Ll 2 ON
S Sk b Il s 5y ool ISk Ll 353 e
Ssba Jsems (e seS Al 3 s &S Coil oS s
L5k opl p Oliiss (Xu et al., 2023) 50 o o olS
Sl sS (oo S Wl e T esls 53 3 5 50 Soagon oo oS
5 e med ks LI 6oss lals s 1 I
sl & L5 S 5158 (Hosseini et al., 2022) ol ,Sos
N b el (sl 5 T gaS 355 51 | Sl o g
okl LK b Elal b anslis 55 glin S 5 548
el L (C3) Sgmd G gaS eyl 3 a0 g
Loosmd ol p das o &l g oKl JsSse Sl
Sl s & ol b L1550 oS ke IG5
by 5SS Glad s 0 L LOT Lo ey o
ol (Niu et al,, 2021) &S o g |y 05,500 gladol

SN 035 b Snger ot W5 4 s 4S5
. . - _ -
Ob;d%u.;ujjjo.kﬁt;uk«éuej;f‘ybé\fj}@li

.(Khaled and Fawy , 2011) Las o ol 1,

Sl o3l OLiS (Chen et al., 2022) o, Kan 5 oy

Yy KI5 asllls (al., 2016

&S slafolis awlie oLS (g3,

Li\@es OlalS s w5l glacd ple 55 3 ghas
3 eslell Coanl Laasls ol s S 5158 1) J b s 50aS
03 oy & ol G5HsliS 3 el ANl glacs peS
03 S S gaS G5 nl s e e DL sl GbL
GBS sl ol YY) OlanS1 T (slagy 5T cdlad 2ol 53l
L oS als o 50 SIS (o s Gl & Ol LS 1,

G el 53 el salie SYBIS e 5153l (ol sboa
« (Valifard et al., 2021) O,Kas 5 53 Js slaasl L
Sogs S5 cos OalS s ﬁ)j ol el ls sme ol
o3 ol gbesls (bl Lol Slsseas (lles S 518
SEU s o8 53 s lagaly cal & das e 0L

Loodslin ol g5 5 o Lolis pn il s
swen (Hernandez et al.:2000) O 5 36, iylS
= JE o SUANNLRAN P e
L i @y B i b oS

BE ‘)j‘ b S0 se 0 C,._wj:.as Lle L;T J‘jﬁ Jﬁ_)Ls
\ Tej%06) Sl o alll Ls)}":’ LJ:.M: C_J‘JI‘ Ji..kx.?

i oslial aS Wsls OLES ((Piri et al., 2017) O, S

ol el Wly o 5L 55 SO LYo Ol s by 558
e osd Rl s s 1 s S (Saia
L (slids S o 50eS 45 Llesls oLz (Lakhdar et al., 2009)
Fole ol uJ.> LS Sesls Jsls ;,.gjk ol 3
B QL&N MS&WdLﬁuﬁ ub)‘johﬁ&sw
CMAJ:»S JJ..:)S S J&ékﬁ)b CJ)S eL:s S £ J‘}P.- L)’:'AJ}-
AL slacst s e chle ghoys Yoo fals Corge
.(Jindo et al., 2020) S5l h
L;dlf m)‘;g\:'- Q)jjﬁ\ L(CZ) .bj.k?;ﬁ C,.w_h.qs cJ.'u.A ).)
RS 3l Sl S5 s L 5 iS5
elwil slatass LS o SaS O (IS 5 e 458 &
S 9 S MJ& olis (Ye)q) Qb&.&.ﬁ B J'.'.J LAJS ol
C,.;}.b) LS)\J\.@KV C,-’:ﬁjb .\J‘}:L;GC,—M_}QAS&_A.:SJ:)) a)‘k_gb-
o sl i s el plaS das 1l L MV L, S

wmﬁﬁpw.w\)b)ﬁ}ﬁéle}jw\jlé)ﬁ


https://jspi.iut.ac.ir/article-1-1732-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-28 |

SIS 55 1) (g5 4 oo (alas 5l cbli= 5 Jlos] i
et Saskd nl w5 Rein IS4 8 S
Frame 4 (L o 0kl pwr N 8S) o5 Dls JiS
LBl 5 aosmeS G oKl b el 25l L
Sll 5 osd BUl e Il oosleS sl S sl

LS‘:'}J;: slzzsl J}..pll.;j.,uh:d 45‘)\ aMgTA.i)}J 6‘.}!&)

S Wsls olis (Nardi et al., 2016) O, Kan 5 (65, slaasl
S5 Ol Kl o Gl S50 055 b Seager SLS 5
s cilhe S (s Ol i éumﬂ v by
5 (o3 V%) S O s lymme 55 55 Olosen
ol S das e Ol (Aons YP) el S il rals

Sl 2 S bl ST gl gasn ol Kales 5
DS (8l a3 e el (el oakily S 1 (glas s 50
‘Ji\—'ﬁ “ JA)J L;LE.N L}Jﬂ)ﬂ 6(.&)[5_5)@ ngls‘_}j calises

6J|}§"”Lﬂ;“‘ 3 JS-“

Sl bl wlKasls Loays Cosles 51 Alin O s *5“\?“@  5\(Zhang etal., 2023) OL\Kas 5 S5
2 2 2 -
JJaL>-4) 45“_/“ eli.:.;“) §L> 6)..}ij 5 S . L?- r . . L&Q‘ X ‘ J(jﬁ L;}Qjﬁ )LZ>-L~4 L;.NJ\A«-‘ 45 .,\4)‘}

A\ DAY
e qERC e, > o

S G S S
Sealen g3ledles 5 Jlosle S oI L st S guaS

e L 2 (S oms] v.:hj) LS el LSL’AVM-;JK-‘

References osliiul 340 ailee

1. Abdelkader M, Hassan H and Elboraie E. 2019. Using proline treatments to promote growth and productivity of
Rosmarinus officinalis L. plant grown under soil salinity conditions. Middle East Journal of Applied Sciences, 9: 700—
710.

2. Abraham E, Hourton-Cabassa C, Erdei L and Szabados L. 2010. Methods for determination of proline in plants. In
Plant stress tolerance: methods and protocols (pp. 317—331). Humana Press, Totowa, NJ.

3. Aebi H, 1984. Catalase in vitro. Methods Enzymol., 105(1): 121—126. doi: 10.1016/s0076-6879 (84)05016-3.

\4. Ait-El-Mokhtar M, Fakhech A, Ben-Laouane R, Anli M, Boutasknit A, Ait-Rahou Y and Meddich, A. 2022. Compost
as an eco-friendly alternative to mitigate salt-induced effects on growth, nutritional, physiological and biochemical
responses of date palm. Int. J. Recycl. Org. Waste Agric., 11(1). doi:10.30486/ijrowa.2021.1927528.1233
5. Azim K, Soudi B, Boukhari S, Perissol C, Roussos S and Thami Alami I. 2018. Composting parameters and compost
quality: a literature review. Org. Agric., 8(2): 141—158. doi:10.1007/s13165-017-0180-z
6. Chen Y, Luo X, Li Y, Liu Y, Chen L, Jiang H., ... and Yan H. 2022. Effects of CaO; based Fenton-like reaction on
heavy metals and microbial community during co-composting of straw and sediment. Chemosphere, 301: 134563.
https://doi.org/10.1016/j.chemosphere.2022.134563
7. El-Boraie E, El-Hindi KM and Foudaa RA. 2006. Structural and physiological responses of rosmary (Rosemarinus
officinalis, L.) plants under salinity conditions. J. Plant Prod., 31(9): 5881—5898. doi: 10.21608/JPP.2006.236173
8. Food and Agriculture Organization of the United Nations (FAO). (2021). Global map of salt-affected soils
(GSASmap) (Version 1.0). https://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/global-map-of-salt-


https://doi.org/10.1007/s13165-017-0180-z
https://doi.org/10.1016/j.chemosphere.2022.134563
https://doi.org/10.21608/jpp.2006.236173
https://jspi.iut.ac.ir/article-1-1732-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-28 |

\

affected-soils/en/

9. Habig W, Pabst MJ, and Jakoby WB .1974. Glutathione S- Transferases. The first enzymatic step in mercapturic acid
formation. J. Biol. Chem., 249(22): 7130-7139. https://doi.org/10.1016/S0021-9258(19)42083-8

10. Hasini SE, De Nobili M, El Azzouzi M, Azim K, Douaik A, Laghrour M., ... and Zouahri A. 2020. The influence of
compost humic acid quality and its ability to alleviate soil salinity stress Int. J. Recycl. Org. Waste Agric., 9(1): 21-31.
doi:10.30486/ijrowa.2020.671213

11. Hassanpouraghdam MB, Mehrabani LV. and Tzortzakis N. 2020. Foliar application of nano-zinc and iron affects
physiological attributes of Rosmarinus officinalis and quietens NaCl salinity depression. J. Soil Sci. Plant Nutr., 20(2):
335-345. https://doi.org/10.1007/s42729-019-00111-1

12. Heath RL and Packer L. 2022. Reprint of: photoperoxidation in isolated chloroplasts I. kinetics and stoichiometry of
fatty acid peroxidation. Arch. Biochem. Biophys., 726: 109248. https://doi.org/10.1016/j.abb.2022.109248

13. Hejazi-Mehrizi M, Shariatmadari H, Khoshgoftarmanesh AH and Dehghani F. 2025. Copper effects on growth, lipid
peroxidation, and total phenolic content of rosemary leaves under salinity stress. J. Agric. Sci. Technol., 14(1): 205—-212.
doi: 20.1001.1.16807073.2012.14.1.5.5

14. Hernandez JA, Jiménez A, Mullineaux P and Sevilia F. 2000. Tolerance of pea (Pisum sativum L.) to long-term salt
stress is associated with induction of antioxidant defences. Plant Cell Environ., 23(8): 853-862.
https://doi.org/10.1046/j.1365-3040.2000.00602.x . -

15. Hosseini S, Hejazi-Mehrizi M, Sarcheshmehpour M and Fekri M. 2022. Comparison of the characteristics and effects
of commercial humic acid extracted from cattle and sheep manures on soybean growth. . Iran. J. Soil Res., 36(3): 289—
304. (In Persian)

16.Jindo K, Evenhuis A, Kempenaar C, Pombo Sudré C, Zaid A and Goitom Teklu M. 2020. The role of compost in
sustainable soil management and crop production. Agric. Sci., 11(7): 635—650.
https://doi.org/10.1016/j.cscee.2022.100211

17.Khaled H and Fawy HA. 2011. Effect of different levels of humic acids on the nutrient content, plant growth, and soil

properties under conditions of salinity. Soil Water Res., 6(1), 21-29. do0i:10.17221/4/2010-SWR
18. Kiarostami Kh, Mohseni R and Saboora A. 2010. Biochemical changes of Rosmarinus officinalis under salt stress. J.

Stress Physiol. Biochem., 6(3):114—122. doi:10.19045/bspab.2016.50046

19. Lakhdar A, Rabhi M, Ghnaya T, Montemurro F, Jedidi N and Abdelly C. 2009. Effectiveness of compost use in salt-
affected soil. Journal of Hazardous Materials, 171(1-3): 29-37. https://doi.org/10.1016/j.jhazmat.2009.05.132

20. Mehlhorn H, Lelandais M, Korth HG and Foyer CH. 1996. Ascorbate is the natural substrate for plant peroxidases.

FEBS letters, 378(3): 203—206.

21.Mittler R. 2002. Oxidative stress, antioxidants and stress tolerance. Trends Plant Sci., 7(9): 405-410. doi:
10.1016/s1360-1385(02)02312-9

22.Mocan A, Zengin G, Simirgiotis M, Schafberg M, Mollica A, Vodnar DC., ... and Locatelli M. 2021. Rosmarinus
officinalis L.: A review of its phytochemistry, anti-inflammatory activity, and mechanisms of action involved. Molecules,
26(9), 2670. https://doi.org/10.1016/.jep.2018.09.038

23.Nardi S, Pizzeghello D, Schiavon M and Ertani A. 2016. Plant biostimulants: physiological responses induced by

protein hydrolyzed-based products and humic substances in plant metabolism. Sci. Agric., 73(1): 18-23.
do0i:10.1590/0103-9016-2015-0006

24.Niu Q, Meng Q, Yang H, Wang Y, Li X, Li G and Li Q. 2021. Humification process and mechanisms investigated by
Fenton-like reaction and laccase functional expression during composting. Bioresour. Technol., 341: 125906.
https://doi.org/10.1016/j.biortech.2021.125906

25.Piri I, Harati A, Tavassoli A and Babaeian M. 2017. Effect of using different levels manure on quality and quantity
of Rosemary (Rosmarinus officinalis L.) under salt stress condition. J. Crop Ecophysiol., 10(4): 959-974. (In Persian)

. Ri@ SW and Nguyen HT. 1990. Leaf water content and gas exchange parameters of two wheat genotypes differing
in ht resistance. Crop Sci., 30: 105—111. https://doi.org/10.2135/cropsci1990.0011183X003000010025x
27.Sairam RK, Veerabhadra Rao K and Srivastava GC. 2002. Differential response of wheat genotypes to long term
salinity stress in relation to oxidative stress, antioxidant activity and osmolyte concentration. Plant Sci., 163: 1037-1046.
https://doi.org/10.1016/S0168-9452(02)00278-9
28.Sayara T, Basheer-Salimia R, Hawamde F and Sanchez A. 2020. Recycling of organic wastes through composting:
Process performance and compost application in agriculture. Agronomy, 10(11): 1838. 10.3390/agronomy10111838
29.Tang W and Newton RJ. 2005. Polyamines reduce salt-induced oxidative damage by increasing the activities of
antioxidant enzymes and decreasing lipid peroxidation in Virginia pine. Plant Growth Regul.,, 46: 31-43.
https://doi.org/10.1007/s10725-005-6395-0
30. Tejada M, Garcia C, Gonzalez JL and Hernandez MT. 2006. Use of organic amendment as a strategy for saline soil


https://doi.org/10.1016/S0021-9258\(19\)42083-8
https://doi.org/10.30486/ijrowa.2020.671213
https://doi.org/10.1016/j.abb.2022.109248
https://srjournal.areeo.ac.ir/article_127418.html?lang=en
https://srjournal.areeo.ac.ir/article_127418.html?lang=en
https://doi.org/10.1016/j.cscee.2022.100211
https://doi.org/10.17221/4/2010-SWR
https://doi.org/10.19045/bspab.2016.50046
https://doi.org/10.1016/j.jhazmat.2009.05.132
https://doi.org/10.1016/s1360-1385\(02\)02312-9
https://doi.org/10.1016/j.jep.2018.09.038
https://doi.org/10.1590/0103-9016-2015-0006
https://doi.org/10.1016/j.biortech.2021.125906
https://doi.org/10.2135/cropsci1990.0011183X003000010025x
https://doi.org/10.1016/S0168-9452\(02\)00278-9
https://www.mdpi.com/2073-4395/10/11/1838
https://jspi.iut.ac.ir/article-1-1732-en.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-28 |

remediation: Influence on the physical, chemical and biological properties of soil. Soil Biol. Biochem., 38(6): 1413—
1421. https://doi.org/10.1016/j.s0ilbi0.2005.10.017

31. Valifard M, Mohsenzadeh S and Kholdebarin B. 2021. Effects of salt stress on volatile compounds, total phenolic
content and antioxidant activities of Salvia mirzayanii. J. Plant Physiol.,, 11(2): 3671-3682.
https://doi.org/10.1016/j.sajb.2014.04.002

32.Xu D, Yu X, Chen J, Li X, Chen J and Li J. 2023. Effects of compost as a soil amendment on bacterial community
diversity in saline—alkali soil. Front. Microbiol., 14: 1253415. https://doi.org/10.3389/fmicb.2023.1253415

33.Yu CW, Murphy TM, and Lin CH. 2003. Hydrogen peroxide-induced chilling tolerance in mung beans mediated
through ABA-independent glutathione accumulation. Funct. Plant Biol., 30: 955-963. doi:10.1071/FP03091

34.Zhang L, Wang J and Liu G. 2023. Enhanced secondary metabolite production in medicinal plants through Fenton-
modified  compost  application  under  salt stress. Plant  Physiol. = Biochem.,  184:  45-55.
https://doi.org/10.1016/j.jafr.2023.100702

35.Ziaei A, Moghaddam M and Kashfi B. 2016. Effect of superabsorbent polymers on morphological characteristics of
rosemary (Rosmarinus officinalis) under drought stress conditions. Journal of Greenhouse Science and Technology, 7(2):
99—111. https://doi.org/10.18869/acadpub.ejgcst.7.2.99


https://doi.org/10.1016/j.soilbio.2005.10.017
https://doi.org/10.1016/j.sajb.2014.04.002
https://doi.org/10.3389/fmicb.2023.1253415
https://doi.org/10.1071/fp03091
https://doi.org/10.1016/j.jafr.2023.100702
https://jspi.iut.ac.ir/article-1-1732-en.html
http://www.tcpdf.org

