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Abstract

Algae are the most important plant growth stimulants due to their high content of
minerals, amino acids, vitamins and growth regulators such as auxin, cytokinin and
gibberellin. Use of these stimuli in crops can improve rooting, yield, photosynthetic
capacity and their resistance to pathogens. Application of algae (mainly seaweeds)
against various plant diseases including bacterial, fungal, viral and nematode diseases as
well as pests has been proven. Seaweeds are used as a powder or extract mixed with
soil, or foliar spray to control of plant diseases. They are usually involved in controlling
plant pathogens by inducing plant resistance, antagonistic activity by induced activity of
other microorganisms, and enhancing plant growth. In general, seaweeds can be applied
as biofertilizers, biostimulators and soil amendments in integrated plant diseases
management programs.

Key words: Disease, Macroalgae, Enteromorpha, Xanthomonas, Meloidogyne

>4 rghaderi@shirazu.ac.ir

Vo


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

VYA Gl g 5wl ) ol (oed Jlo el litis L il
Plant Pathology Science Vol.9(1), 2020

9 allie
2LS s lom o pan ;o (b s Sl o )8

Mol Lo, ¢ ylins jaol o
)‘J.A.w oKislo ‘6)‘)9L5;S oaSiials « ;.w)aotf e
AR VAR VAR SERVIERY YYAAMNY VY weél o

eoliig o il L alE (glacs lom e o s oSy 5,5 (VYAA) (6,0l d g limo
DOI: 10.2982/PPS.9.1.101. ANV YO LS

005z

5 gy il ladul (baxe olse 51 ool polie g Dl s 4 by st
Cyarme OlalS 0l S e (o Pt 5l G e 9GS g (GeaST ailes 08 laoniiSpalai
Codlad ol o Slae ooy« oljads,; (Rl cage (ol); GlS )0 S e (pl 5l eolatul Wigd oo
B Gl slag low ade (2o SloSilar 9,5 098 o0 b )5 Lo 2l 50 Cooglite 5 (5 g
oSl ol el oy ST 4 L8l (pizman 5 siled 5 (o ng (2B (2l SL lags len Jols
ooliinl (LS o lem boj)le sl S AL sl Lo ojlas (S L belde o 50 4
s olidlalaulgay oo,k Cuols wlS o Cwglis W 5 ,b 5l Yw by Sl wisd
Sloael s )3 (b5 jsb 4 wils 285 (oL sla,F Lo o e 5o lS b, Al s Gl
St S e st 355 S Sen e 43 S5 ks s SlocSile e ont A
VLW A P CPR VL JLVPY-

Meloidogyne . Xanthomonas .Enteromorpha . Macroalgae. s Lo :auls’ 5551y

dadde
093 odey S 4 (AL ST slawiles alex 5l olSL (b5 Lo ohagar (LS sl 5 lens Zu e
51 . Baloch et al. 2013) el ooy aiasly oloowd pgom 5l oolatwl 4 (gloanlid job 4 T a8
owlosil s ame as e Sl S O (S S Jels e slal s Ss Bk
b cwline 5 02350l laghs) (8L sl ook slagiaghy «uglie 9 9 55)9laS DY game ;5 pgo
JrsS 0 el g ¥5e slabe, 51 o . Noala et al. 2016) el 48,5 oo Sl (65,9las
chedglie glgl bSd> ) ailios ol LSl ohsa s LSl 5l oolitul o aLS slo 5 Lo
Hamouda ) sxies 1)ls 1, la 5l o laawssn 5 da Joid da g le daasdlSIT doasgdls Jubd 5l agl
slraio; o bSl> 05,5 L al) 0 48,5 & g0 slbadlas i e:SG .@nd El-Ansary 2013

Hlazd 518 axg 090 gy A g 0dg (Sudael Jlews 55 (65,9laS 059> 0 aldl g ooy (S

>4 rghaderi@shirazu.ac.ir

VoY


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

6oL g lans 2SS s lom Copan o obye GlaSl> o)l
Plant Pathology Science Vol.9(1), 2020

S5l (Shgy 2 50 SHE) (65,0laS 50 w30l (ol e el aS ses oo LS (6 ke sl iagh
(Hamed et al. 2018) siles Joo olosds pyoms (03500 § G Jaa b

LSl ol 9 yhaSTy-)
<l Jole sble o YW g ably gloslw Jgy0 pleidlu a5 aitiis olS 4l ool LS
sl Sl L bSd>cw,s 5 (Microalgae) lSd>5, 69,5 90 4 bSll> (S job 4 .2sd o
e S glgil Jolls 553 pgd 05,5 igd o e (Macroalgae or seaweeds) b s
-7 ¢ (Chrysophyta) > (Rhodophyta) ;.,5 (Phaeophyta) slesed (Chlorophyta)
4 2b, slsl> (Hamed et al. 2018, Sohrabipour and Rabiei 2017) c...| (Cyanophyta)
2l e e oy VY a5 begldl 5 bal,s ,o o lapiapwsS| Lol (Basods olee
by Sy alex 5l gosed;,l ) ud,b 5l Glee by g b mds slaol b oso S
Jolsw 5o Sl glgil 5l o8 YEV &b sl sla Jlo o 48,5 &y slacyp b Canl 18,95
Sl 555 Ae o Sl 4555 VA 50,3 Sl a8 VPV ol a5 oads olulid (95 Cgix ol

.(Sohrabipour and Rabiei 2017) cuul aegibs 4555 i 9 (ol o Sil> 4365 10 ((Gloged
SiS 5o (2l sloSlr CoanlhY

oo g bl sl slaoul (oo Slge 5l goly polae o Lls Lo a4 objs slasid>
Cawse LS 0l S e St 3 e 9 S s (ST aiilen 0l slaoasss
o, Slas Sgutn c 2liadn,; iali8l coge £l HLE o S e ol 5l eolaul .( Senn 1987) wgd o
bwgng 5 LSt dag,l alexr jl calize sba)5 lo pln 55 Coglie 5 (Srimgtd Culled (il
Cad b ol3 Blge Cd bl auliEl el LS 5 ol sgdle 4y .( Sharma et al. 2014) s4i o
(Khan et al. 2009) wgs 0 S ;o Juds IS adg 5 pucd ulio daylons] 5T (Ol (6l
P G len Cupae o 2l GbSl> conalY

sl lon Jols (95T LS il slacs low ade LP" sleolac 5 obyo Gl Sl> J5e 0,8
BRI OHgpo & Lbu_i,.l} U"‘ o] ol A_JL».)‘ L) A_JLQ] Oyrod g Lgubl.o..: 9 s¥99 s‘5>)l.9 ‘LS’L’)S[)
Wedoo odliinl (alS slagilen J5S ln Sn GBhdsle by ojlas (S L bl
v 893 6045 @ sl slao,lac 5 ol 0 slaSld> ( Paracer et al. 1987, Hamed et al. 2018)
o) Cols olS o Caglio Gl Giyb 5l Yeene aSl wygl e palyd 1) S 5l Jed LB
asle i alS sla )8 Lo o pae jo wlS ok, ol g oo el codled l58l alalga
(Wu et al. 1998)

Sk glag)len (ol oSl b Y-
Judcss oz Glaal @it laos,S 352y Lo @ Bass ol s sloSilr olypShas cools
loz (Sl slaarwl) e o, slaow! b pSbos cwols ( Ibraneem et al. 2017) osb o
Xanthomonas oryzae _alL3 !y ks 5,50 «de Enteromorpha flexuosa ;. <Cls> 5l oo

\RA¥


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

VYA Gl g 5wl ) ol (oed Jlo el litis L il
Plant Pathology Science Vol.9(1), 2020

Jbl g Sgiwl o,lac . Kumar et al. 2008) cul oos <ol @iy )l (Kisgw Jole PV. Oryzae
aile olS S ile Gl Sl ey b (59, losed oS> ke slaaiss I Jol>
shhs,lem 5L omen 3 Pseudomonas syringae , Pectobacterium carotovorum

(Kumar et al. 2008, Borbon et al. 2012) <.l 054 550 Escherichia coli L.l

78 sl e » by Sl 36 -Y-Y
odpwy O3l 4y (2B o )3 Lo 5l oy s ply o (LS 5l cdadle o oLy Sl s
5l Glo 3 oo )T 5 ooy, ls L deossidls  Job wlus 5 (Hamed et al. 2018) ..l
id ol o 518 welas g3l 5 ()5 Gilwe 3 50 et BB Sl Sgile 5 Jstile dlex
.(Hernandez-Herrera et al. 2014a, 2014b) & ls lagz,B uly ;0 olS IS Caoglie 2ol38l 5 (5 e
Caglie ;o Sgoml> vl § Sl awsl alox 51 olS B sl s Wb Sl uxen
oLS Canglia L)l Jlo ok 4y .( Ramkissoon et al. 2017) wjls pds > ,6 sl low ade oLS
AZIZ et ) cusl oo 03ls L 5,5 Saviw 5 6 75wS1 S slags low ol 50 Sl Lawgs oS!

Je30 (258 oSl 5l (rews b priiane 9 sy Wlg e S (nl 2 ogdle (@l 2003
(Galal et al. 2011, Baloch et al. 2013) ol

9y SBG Lo 2 by GloSlz b -Y-Y

5 bdsdh 5 bangdls beasglSIT oy Slaly daiisn Jols gwgngns SlaS 5l 5k
5l ol alalgu slaos Sl L o550 ooy Sls L .( Zhao et al. 2017) coul ool caiS oSl
3 @t 8 Jobe slad bang cosjonm Sl (ang 232 595 dg90ue b loged oSl
Sloosi S (9,5 JUdl b SlaS 5l &5 05800 45 )18 ooy (nl @ (Fsjoe (SO a8
WS ol wix s Gl & ey Jl Gl gl dsbe ghe o s
Ll (ol w8 sl psas ,o ( Feldman et al. 1999, Pardee et al. 2004)
2 (TMV) 55 Sojloe wgng oS e el Tichocarpus crinitus ;i oo zlsewl slagylsshls
.(Nagorskaia et al. 2008) <ol oois (9545

LS Kl sloailes co poe jo 2byo sl o, 5-F-Y
Sl o,y i s (Hamed et al. 2018) wiiin 7 ke 2S5 wled poo polie oS> 50 o0 oSl
gl sle @by GcSly Caan sl 00gr At 0ué slawiles p Ll LS 0,50 0 485 O jgo
Sultana et ) el sog ac 50 g AlS Loyl 1o o)ly5890,l5 (ESTWled oo b pl s (s390> b lausles
2 Okl e glajle e 5 SekenS 5,5 sl SV -0lg ysSekistie) oS @l 2012
Al Sgage 1) Ado, 0o ol a4 cand el Cuglie wilgi oo g W5l 0ezg b Sl
sb 4 doy S g o/ slaclale o Spatoglossum schroederi sloged Sd> lwg S Mol
Meloidogyne incognita  slawiles a4 (SpaxgS ady, Sogl gall o gy JB
5l sy S e L S Ssale (Paracer et al. 1987) 555 . M. arenaria s M. javanica
5 M. javanica slowles pgs v slog,Y plss 5 a2l ot ol atuly Sl slocSil> alex

Vo


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

6oL g lans 2SS s lom Copan o obye GlaSl> o)l
Plant Pathology Science Vol.9(1), 2020

5l Jols joe L S 0,5 byl (WU et al. 1998) sas als j5a>55 4o 1) M. incognita
Melanothamnus ~ , Polycladia indica Spatoglossum variabile L, s>
o o sals M.incognita « 1, ;ylxiol ¢ algais olS  Sogll glala>de LG 5k 4 afaghusainii
Ecklonia maxima 4 Ascophyllum nodosum (leged Sil> g0 slao,Lac .( Baloch et al. 2013)
ol 058 (G5 sleannS 18,5 18 5 iee 40 a5 sls Lz M. hapla 3 M. chitwoodi sleasles (s,
Fo i Sy (5o g jeb 4 Sl opl 5l Jols gao,s Vor 5 B0 olLlE slaolac o lawsles
Sladss 4 g bl basls (ol pso  lag,Y odle & a2 o ialS 1) Lol slaess ol
<y slbl> ( Ngala et al. 2016) acwsls Al nodosum «a aizél S5,84>55 slaass,
daosy des 5l 45l slacglio 5l gles S ol Scenedesmus obliquus 3 Anabaena oryzae
Sy aS auS o gilala, ) SlaS 5 500 5 b ot uid onS gte menST e il 350 cnalin] oo JISUT
.(Hamouda and El-Ansary 2013) aiwe o dis, 00é slaasle

3 el 48,5 & g0 LS ST slawsles ple g ob)s slacSids 15U 5590 10 5 6,500 sloow,
Sleplals S L Chlorella vulgaris s Sl 05 0,5 S 40,5 belse a5 ol (atein Jidgh
ISl w5les (g5, 00S Jlee 1 IS om0yl Lol sloanls wb, bl (558 eaiiS Sy o0
9w gSIT o lac a5 o eols lis Koo siagh o .(Bileva 2013) el Xiphinema index  sdaw
LS o slaJles os Lialipl g basles slaws s soe 28l cge Wle3 oo A, NOAOSUM  (glogyd Sl
s (Radwan et al. 2012) sgi vals sldles b awslis ,o Radopholus similis wle 4 sogl1
51w o=z ,o Belonolaimus longicaudatus wle cosez ialS cge 550 4ok 4y A, NOdOSUM
Ecklonia maxima loge3 Sil> Ladé o lac 4 (Morgan and Tarjan 1980) ays 5 ole G cisdS
De Waele and ) el oo o,d ats, g9, Pratylenchus zeae sl Jioads zalS coge
.Jordaan 1988

635 dmeS

Cgmme (55y3liS lhate; alie olul )0 cage jla S Bl b0 S ofiga oSl
Sl 058y o 3l Sl JUd Gy SLaS 5l ey Slegezme odgi b (2l ys lacSilr wigd o0
wlS Cooslin slall alaulgs BLS o lon 2 2byd SbSde b wsd oo LS sla S Lo
O rmes aBlige ok al; o it RSG5 oMl ple codlé I AL Lol cools
2ol ab, 5 Wslh S 50 b Sl (B e 5 be L5, S cage Conl See b SCL
(2L Slslon (il Co ke slaaal o (S ok 358 b ST sla S lew ez s
) SB oaiiSCagli 5 (shm) S (i) 995 (IS oS lgie 4 005 Clll ol s oSl
GoastiS Glsly 1o ae o gyl 5l Jols Slitie 5 bys GlSidr 5,8 cplply axiea 1l
g es Cgme k5 S

References &b

1. Aziz A, Poinssot B, Daire X, Adrian M, Bézier A, Lambert B, Pugin A (2003)
Laminarin elicits defense responses in grapevine and induces protection against

V-0


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

VYA Gl g 5wl ) ol (oed Jlo el litis L il
Plant Pathology Science Vol.9(1), 2020

Botrytis cinerea and Plasmopara viticola. Molecular Plant-Microbe Interactions
16:1118-1128.

2. Baloch GN, Tarig S, Ehteshamul-Haque S, Athar M, Sultana V , Ara J (2013)
Management of root diseases of eggplant and watermelon with the application of
asafoetida and seaweeds. Journal of Applied Botany and Food Quality 86:138-142.

3. Bileva T (2013) Influence of green algae Chlorella vulgaris on infested with
Xiphinema index grape seedlings. Journal of Earth Science Climate Change 4:136-
138.

4. Borbon H, Herrera JM, Calvo M, Trimino H, Sierra L, Soto R , Vega | (2012)
Antimicrobial activity of most abundant marine macroalgae of the Caribbean coast of
Costa Rica. Journal of Asian Scientific Research 2:292-299.

5. De Waele D, Jordaan EM (1988) Plant-parasitic nematodes on field crops in South
Africa. 1. Maize. Revue de Nématologie 11:65-74.

6. Feldman SC, Reynaldi S, Stortz CA, Cerezo AS , Damonte EB (1999) Antiviral
properties of fucoidan fractions from Leathesia difformis. Phytomedicine 6:335-340.

7. Galal HRM, Salem WM, Nasr El-Deen F (2011) Biological control of some
pathogenic fungi using marine algae. Research Journal of Microbiology 6:645-57.

8. Hamed SM, EI-Rhman AAA, Abdel-Raouf N , Ibraheem IB (2018) Role of marine
macroalgae in plant protection and improvement for sustainable agriculture
technology. Journal of Basic and Applied Sciences 7:204-210.

9. Hamouda RA, EI-Ansary MSM (2013) Biocontrol of root knot nematode,
Meloidogyne incognita infected banana plants by Cyanobacteria. Egyptian Journal of
Agroentomology, 12:113-129.

10. Hernandez-Herrera RM, Santacruz-Ruvalcaba F, Ruiz-Lopez MA, Norrie J,
Herndndez-Carmona G (2014a) Effect of liquid seaweed extracts on growth of
tomato seedlings (Solanum lycopersicum L.). Journal of Applied Phycology 26:619-
628.

11. Hernandez-Herrera RM, Virgen-Calleros G, Ruiz-Lépez M, Zafiudo-Hernandez
J, Délano-Frier JP, Sanchez-Hernandez C (2014b) Extracts from green and brown
seaweeds protect tomato (Solanum lycopersicum) against the necrotrophic fungus
Alternaria solani. Journal of Applied Phycology 26:1607-1614.

12. Ibraheem BMI, Abdel-Raouf N, Mohamed HM, Yehia R, Hamed SM (2017)
Impact of the microbial suppression by using the brown alga Dictyota dichotoma
extract. Egyptian Journal of Botany (The 7" International Conference on Plant and
Microbial Biotechnology), 205-214.

13. Khan W, Rayirath UP, Subramanian S, Jithesh MN, Rayorath P, Hodges DM,
Prithiviraj B (2009) Seaweed extracts as biostimulants of plant growth and
development. Journal of Plant Growth Regulation 28:386-399.

14. Kumar CS, Sarada DV , Rengasamy R (2008) Seaweed extracts control the leaf
spot disease of the medicinal plant Gymnema sylvestre. Indian Journal of Science and
Technology 1:1-5.

\oF


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-01 ]

[ DOR: 20.1001.1.22519270.1398.9.1.8.2 ]

[ DOI: 10.29252/pps.9.1.101 |

6oL g lans 2SS s lom Copan o obye GlaSl> o)l
Plant Pathology Science Vol.9(1), 2020

15. Morgan KT, Tarjan AC (1980) Management of sting nematode on centipede
grass with kelp extracts. Proceedings of the Florida State Horticultural Society
93:97-99.

16. Nagorskaia VP, Reunov AV, Lapshina LA, Ermak IM , Barabanova AO (2008)
Influence of kappa/beta-carrageenan from red alga Tichocarpus crinitus on
development of local infection induced by tobacco mosaic virus in Xanthi-nc tobacco
leaves. Izvestiia Akademii nauk Seriia biologicheskaia 3:360-364.

17. Ngala BM, Valdes Y, Dos Santos G, Perry RN , Wesemael WM (2016)
Seaweed-based products from Ecklonia maxima and Ascophyllum nodosum as
control agents for the root-knot nematodes Meloidogyne chitwoodi and Meloidogyne

hapla on tomato plants. Journal of Applied Phycology 28:2073-2082.

18. Paracer S, Tarjan AC, Hodgson LM (1987) Effective use of marine algal
products in the management of plant-parasitic nematodes. Journal of Nematology
19:194-200.

19. Pardee KI, Ellis P, Bouthillier M, Towers GH , French CJ (2004) Plant virus
inhibitors from marine algae. Canadian Journal of Botany 82:304-309.

20. Radwan MA, Farrag SAA, Abu-Elamayem MM , Ahmed NS (2012) Biological
control of the root-knot nematode, Meloidogyne incognita on tomato using
bioproducts of microbial origin. Applied Soil Ecology 56:58-62.

21. Ramkissoon A, Ramsubhag A , Jayaraman J (2017) Phytoelicitor activity of
three Caribbean seaweed species on suppression of pathogenic infections in tomato
plants. Journal of Applied Phycology 29:3235-3244.

22.  Sharma HS, Fleming C, Selby C, Rao JR, Martin T (2014) Plant biostimulants: a
review on the processing of macroalgae and use of extracts for crop management to
reduce abiotic and biotic stresses. Journal of Applied Phycology 26:465-490.

23.  Sohrabipour J, Rabiei R (2017) Algal vegetation in southern coastline of Iran.
Iran Nature 2:62-68.

24. Sultana V, Baloch GN, Ara J, Ehteshamul-Haque S, Tarig RM , Athar M (2012)
Seaweeds as an alternative to chemical pesticides for the management of root
diseases of sunflower and tomato. Journal of Applied Botany and Food Quality
84:162.

25.  Wu Y, Jenkins T, Blunden G, von Mende N, Hankins SD (1998) Suppression of
fecundity of the root-knot nematode, Meloidogyne javanica, in monoxenic cultures
of Arabidopsis thaliana treated with an alkaline extract of Ascophyllum nodosum.

Journal of Applied Phycology 10:91.

26.  Zhao L, Feng C, Wu K, Chen W, Chen Y, Hao X, Wu Y (2017) Advances and
prospects in biogenic substances against plant virus: A review. Pesticide
Biochemistry and Physiology 135:15-26.

AR


http://dx.doi.org/10.29252/pps.9.1.101
https://dor.isc.ac/dor/20.1001.1.22519270.1398.9.1.8.2
https://yujs.yu.ac.ir/pps/article-1-301-fa.html
http://www.tcpdf.org

