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POST-HARVEST FUNGAL DISEASE AND ITS
MANAGEMENT ON ALLIUM CEPA

5 Kowipalekeind, £ Seimioviicha, Dr. K. F Shalind

A

Unicn & one of e o widely cahivmied and consumed vegeinble crops im the world, with a global
production of over [0 million wones per vear. i & & member of the Adlum family, which also
imcludes garlic, shalloss, and chives. Onion bulls are ssed im & vanety of culimary prepamtions doe o
their distinctive favour mnd aroma, &5 well as their mortional content. One of the biggest challenges
im onion culiivaibon and marketing is posi-harvest storage, os oniom bulbs are susceptible o o vanety
of fungal diseases during swomge. These discases can camse significant kosses in bull gualiny smd
quamiity, m well & reduce their shelf ife. The mosi common fungs pmhogers affeciing onion
during storage include Aspergiilus, Fusariem, Sxmal, and Peviciliom. To mitigoie the mnpac of
fungel discsses om cmdon sbomge, vanous conirol simiegies have been emploved mcludieg the me of
symibeetic fungicides and biological control agemts. This review amicle fooased on posi-harvea fungal
disense and is preventive Meaeares in oo,
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Unions are &n imporan agricaliural cop worldwide providing essemial flavour med numicon w
many cuisiness. However, posi-harvest losses caused by fungel disesses dunimg siorsge cen
sigmi ficanily impect the quality and shelf-life of onions, resulving in sconomie losses for growers and
sappliers. Fungnl paihogens such as Aspergilus miger, Sorryny squamosa. amd Peniciliium spy., are
the muim culpriis behind omson sorage disesses, causing block mold, neck rot, and soft ol
respectively. Chemical fogicides have been widely used 1o manage these disesses, but ther ovenme
has led e the emergence of fungicide-resisisnt strains od environmenial concens (Mobajan
ol J01E) Therefore, there is o growing mterest in developing altermanve methods for post-harvest
onion discise managensent, such & the use of bicconirol agems. Bioconwol egenis are nasamlly
ovailsble organisms thet can suppress the growth of pathogenic fongi and exbance the guality and
shelfilife of onion balbs. (Sharma o &, 30049, In this review smcle the curment knowlalge om
managing posi-herves fongal disenses in onions and their prevenive mesomnes are focused.

Pesi- Harvest Fungal Diseases in Onion

Beatrytis Lesf Blight
Baoirytis neck rot & caused by Sorryris aliii, o fungus dhat overwimiers on plant debris im =oil. on
imfected balbs, and 2s sclerotia in soil Seipris mecd Fev i seen primarnily in siorage. In cmions, the
disease is more apparent afier harvest, while bulbs are in storage. Ad first, sofi neck tissue looks
wier soaked, snd & yellow discoloraton moves down the neck inio de scales. Bullbs break down o
o sofi mass. A grey mold develops between the onion scabss, lmer producing small 1o large blnck
bodies (sclerotin) which develop as o solid layer orowsd the neck of the onions.

Aspergilius niger

Union black mold rot disease is the moet desiroctive disease of siorages and in the ficld ("Wani er o,
1) Aspergillus miger is & soil bome ferpes that can survive on plont debais in the soil. Infections
spread from bulb do balb by disect comtect, throsgh bruises or womnds, by mechanical means or by
nir-bome spores. Spores con germimaie within three 1o six bowrs under high relstive bamidicy, bt
gemmination is imbibiled bebow T3 per cemt relative hunsidiny. The optimun remperamre for growth of
A. miger mnges from 28 10 34 °C, snd it is inhibited below |70 mnd sbove 47 90 {Semner, 1995
Sponalation com teie place in 24 h after infection [ Salvesirin and Letham, 19494)

Blue Bl

Elue Maold rot of onion mey be coused by severnl Penicilism species. Decoy of garlic coused by .
dirsunim is responsible for decay donmg siorsge s well & poor plamt growad in dhe ficld. Sympions
im the field mclude bully decay soon afier cultiveting dee to wilting, kesves beooming yellow or
stamied seedlings. Infeciad plinis are wesk ond stands ore poor. Oiher species of Posloifiiem couse
Blue Mold on onicrs and may be prevalest on fresh planis. This funges anscks o wide range of
fraiis, vegetables, balks, md seeds. Disessce sympioms sion with pale blemishes, yellow lesions, and
soft spos. A blee-green meold develops om lesions and these pathogers sarvive in imfected balbs of
thez onions. {Jonny er afi’, 2031,
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White Kot

White rod is one of the most destrucrive fungel disesses causing heavy losses reducing potential yield
of onion 1o o conskdershle degree (Amin @ al,2004). White rot disesce caused by Solerorium
copivornm Begk. is very desimeecive 1o J Jivm crops e ludisg onion, leek, 'Welsh onbon, shallo smd
garlic and the fungus smeck the plant at any crop stages snd ofien menifesis afier barvest e bulb roc
ond often discemyimanes om diseesed balbs or seedlings. Whise rot on shallot, garlic snd onion resuls
im death of the roots and semi watery decoy of the seale which is associmed with seperficial growth
of white faiffy mycdium of the fungus.

Preveniive Approaches of Fungal Diseases in Onion

Biocentrol Agenis

Trickoderma spp his o wide ramge of applications in in wirre inhibition of siorage pathogens of
horiculvoml crops. Cherkupally e ail, (2007) evalumed the anmagonistic sotivices of seven
Trickoderma species, agninst fongal pmbogen, Fisorism ansporm in wiro condinons. All the
bicconirol mgents showed oormidershle decrease in the growih of the fungsl pathogens. Oui of the
seven fungal amegomisis sudied for their efficacy, T beziganm showed meomum degree of
imbibitiom 81.11%. followed by T. kaning BOMRS, T premdodomingid and T viride T388% each, T
virens, I awrowiride, snd T recser 77.77% each by non -voladle compomnds. The resulis suggesied
that T hevzianum bad a highly onisgemistic potemtisl S0.00% exd T komiepy showed lesst
aningonistic efficacy by 20 AR (MMobmoud o el 20010

Synthetle Fanghelde

Fusne o af, (2018) eveloaied in vro aniifungal amivicy ogeiss fungal pathogens in A siger mmd
Frusoriem oospornm. In A, miger pathogen the smtifengal activity wes most operational with
sigmificanily highest mypcelial growth imbibitices were SAFF (A Broad specoum sysiemic and
coninct fengicide) (9435 per oemt), mmcozeh (#0948 per cent) and carbemdarim (%222 per cent). In
Frsorien anpsporum fungicides viz SAFF, mancoseb, hevaconseole and carbendazim were fivmnd
meceat efferiive with significanily highest myceliml growth inhibation of 91.74 per cent, 91 3% per ceni.
G081 per cent and #8.4F per cemt respectively. Stadies were enderinien o cominol black mold o of
oniors through symthetic fengicdes in viro and de wive, Turddian and Erper (A4} investigmed
efficiency of differen sodvemn salis as sobstiues o synthetic fungicides for the conrol of onion
basal ot caused by Fasarmnm anspores. Srinivosen and Shemermugem S0} found ther Aspergiifss
aiger wis predomizanily relsted with bleck neold rod of omion during siorege showed dhat among
fungicides used, 0.1% corbendazim concentration wes found to the mos effective when spplied
cither as o folisr spray in sinnding crop or &5 a post-harvest dip followed by sulphor oxides omd acetic
cid.

Famkgatien

Une effective way 1o oomtrol omion disease is through femigstion iresimseni. Pomigstion ipeaimen
imvolves e use of chemicals that relzase gas when applied o sodl, which kills or suppresees soil-
bome pathogess. In the ase of onion disesse, the most commonly used fumiganis are methyl
bromide, chlonogicring and 1, 5-dichloropropene. Methyl bromide was widely used for fumigniion.
but it is now bemed im masy couniries due w iis negative impact. Chloropicrin is o popular
alermaiive o methyl bromaeds, b i can csse skon and pespinsiory smition. 1 3.dichloropropene s
o relmively new fumigant that is gaiming popaleniy dee to s lower ioRziny.
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Unions reated with the themol soluibon fumigation method hed only 6 loss of less than 17 from
fungel pathogens whils mainioining the storage of the omions for 1 months in & low-bemperaiure
stornge bowse. Compared o the untreated conirols, the siorage period of the onbors ireaied with
thymaol was extended for more than theee months. These results confimeed thes tavmnol solution
fumigaiion is o highly ssccessful candidate for the conrod of fungsl discsses during low-pemperaiure
siomge. Additionally, simce thymol residues from onicrs siored for 10 monthe were not detecied,
thymaol soletion fumigntion could be & safe trestmess method. Thymoel bas been shomn o be
thermally safe up 1o 100 “C throwgh the best siobiliy test. (Sang Hye Ji er o, 2008). This ssady
proposed that the fumigation restment method using dhe thymeo] solunon was idesl for fogal disease
conirol of long-term stormge crops sech as onions.

Meem Leafl Eviract

Mezny Exwnct has been used 1o prevent numeness Gergall plant Pathogess, such as Aspergifing Lo,
Alemorie alvenoe, Fessriom  aosperss, Faserium  sodomd  Sclerorinie  Sclwronemm  aed
Eizoctonia soland {Joiev and Mathor, 2004; Wong o0 gl 200 0 Obomgoya e o, 2000 Mina, 2012)
Medicingl properties of neem beaf and s corctipeenis bave antfungal. anti-inflammaiory, and
Antbacteriol propenties (Subapriva and Magini, 2008). Krishasai and Primso (2007) spedied fve
ovpes of meemn Seed oil formulation which was soewing antifungal sctivity against fungi and they
could preveni the growth of mycelial pathogesic fungi. Faseriom axyspano, effectively. The resuls
imdicoied thai neem seed formaletions were poteniial o be developed & bio fungicide and it neads o
funther analysis show sotive conypoond that shows an mpomant role in fungal cverthrow. Different
fonmulations of neem cake gave the maxinvem efficocy i inhibiton of mveelisl growth of fengal
pathoges (77.33%) aficraand mesiend cake {T3.43%) and groundnur calie (67 23%) extracts.

Yodaw er afl, (2014) revenled that meem cake extoct (30%%) significanty prevented the fongal
myyeelial growth. Shrvastove ond Swamker (2004} smdied anvifengal sctivity of beal extract of
Amadbraciia indice (Meem) on different fungal pathogens of JAspergiie o, Jbermaria sodomd aed
Cladosparivm. Ethamolic and M ethemolic exiract of dos plant in different remges (23%, S, 75%
And L00¥%) were equipped and proven iis efficacy ogeisst fest organiems by dise diffusion imdicansg
the developmeent of an inhibition zone.

Among oll the extrocts the most effective Methanolic extract of fzadirochny fmobos  sgainst
Aspergiiles Fioves hos been observed. In the same year Clafemi o7 @l (2014) revealed tha the neem
weed exiract his maxinvem antifungal propenies o Cunvaderia sp (37.76% inhibiton) followsd by
Aspergitius sp. | 30 X% mbibition) med Fusornmm Sp. (7.56% inhibician)

Hussein o al. (2014) temed the sagonistic shility of Trchoderme harmiomnm aed Trichoolerms
viride egainsi £ A0 causal sgent of umbel “head™ blight discase of omors. The meaimeeni of T
Firide demonstrmied 30 1o 43% redociion of diseise seventy in & 2oyear el

Mahmoud er @l (200 1) studied the oulcome of squesss extracis of neem formulations on different
fungal growth (Aspergiiies atger, Aspergilius flaves, Aspergiius fumigems. Aspergiiles rereeus and
Aficrosporum gypeess, Candichy ddhinonas) in viree ot different mnge of concenomtion 3, 140, 13 And
204, The neem extracts withdrawn the growih of fongal Pethopens in dose dependeni nanner.
Ghorbanian o ol (2008) investigsted the efficocy of beafl exirarl (aqueses meem) o vaned
concemrations of on development of fungus ond due 1o production of aflscocn by the fungi
Aspergiiles Paresdious o change in different ome of incobatbon peniod. The moximum mbibitions
found 20-50% in the exisience of 30% formulmions. The Inbibiiory effeot of aflaorin symithesis by
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plani-hased exiracis initiaies o be ume and dose dependent. In organic shemtions of meam cake was
given o fovourable fioms for inhibison of the mveelial growth of stomge fungi.

Al e @l (1992) shedied the effect of beal exoract and neem ol from Azsdirackes wdica along with
Tecto-600 and Boric acid, agamst Penciliom aftwe, Alermorke elfomnls and Aspergiias siger on
decoyed vegetables and fruits. The recahs revealsd that neem ol wes moa effective comparable (o
thizhendzazole in examizaton growth of fangi on decayed vegeinbles and frais.

Conclusion

There is an emergency need 1o develop envirommenally friendly fongicide agaimsi global fargal
paithoges o comhai the ioxic residual effecis of mmaditoal symthetic fungicides on human healiho
Fungicide usad & imporizm for the comrel of decay of vegembles and fruits such o green mould,
bbwe mould and sour potl. which can oceur during siorage. However, fungicides are one of the iools
reqqaired po effectively manage postharves decay. Fumiganis sech as salphur dicxide (502) are used
for comtralling post-barvest disease in many vegetable and frait crops during sborage. This presment
rewalis im a residue of 3-18 ppm S0z im the vegesbles i sufficient o conirol the decay. Several ather
munagemeni faciors sech i bicoowino] agenis, plant exooos can also be used. The wee of bacterin e
biccontrol agents (BOA) has been very imponant in the megrated moragement of cultivations and
organie production. where their valoe & & postharvest control of fungel disesces sismds out
Biooomirol methods provide plamt prosecibon against fungal disenses, and curremily represent o viahle
altereative for fruit and vegetsble prolection sgainst phyiopathogens at the postherves stage. Further
reseirch i needed po develop mare effective and sustamable strmegies for the masagement of posi-
harvest fungal diseases of onions.
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