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Introduction
Pomgranat (Punica granatum L.) was introducd to 
Florida and th southastrn Unitd Stats in th 1700s. 
Sinc its introduction, it has primarily bn utilizd as a 
backyard shrub or tr, with littl commrcial production 
in Florida or nighboring stats. Howvr, ovr th past 
15 yars, th potntial of pomgranat as an altrnativ 
fruit crop has drawn th attntion of growrs, nursris, 
rsarchrs, and Extnsion agnts. Early ld trials 
indicatd that pomgranats ar highly suscptibl to 
svral fungal pathogns that ar common in Florida du 
to th stat’s humid subtropical climat. On of ths fungal 
pathogns is Colletotrichum gloeosporioides, known to caus 
svr anthracnos fruit rot in pomgranats. Although 
svral fungicids hav bn studid, with a fw approvd 
for anthracnos control in Florida, a mor sustainabl and 
cost-ctiv stratgy is th us of anthracnos-rsistant 
cultivars. Such cultivars will b valuabl not only for 
commrcial production but also for brding nw disas-
rsistant cultivars. is publication prsnts our ndings 
from valuating 35 pomgranat cultivars undr natural 
disas prssur in cntral Florida and by articial inocula-
tion using a common isolat of C. gloeosporioides (Schallr 
t al. 2023). W furthr validatd anthracnos rsistanc 
by inoculating dtachd matur fruit. is publication is 

prpard for thos intrstd in pomgranat rsistanc to 
major fungal disass in th southast Unitd Stats.

Anthracnose Fruit Rot—Symptoms 
and Impact
Anthracnos, causd by various Colletotrichum spcis, 
poss a signicant thrat to numrous fruit crops. Xavir 
t al. (2019) found that anthracnos is th most important 
disas in pomgranat, lading to svr fruit rot and 
substantial yild losss. Colletotrichum spors, bing 
watrborn, typically initiat infction at th start of th 
rainy sason, which occurs from lat May to Jun through 
Sptmbr in Florida. Anthracnos on pomgranat fruit is 
charactrizd by sunkn lsions, and it can caus complt 
rot of th fruit, both xtrnally and intrnally (Figur 1). In 
Florida, anthracnos disas prssur can b so intns that 
pomgranat fruit succumbs to rot wll bfor maturity, 
rsulting in up to 100% fruit loss.
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Anthracnose Severity in Field 
Evaluation under Natural Infection
Fild valuations wr carrid out at th UF/IFAS Gulf 
Coast Rsarch and Education Cntr in cntral Florida, 
with an xprimntal pomgranat orchard stablishd 
in 2015.  pomgranat plants had rachd six yars of 
ag at th commncmnt of th ld valuation. Prior to 
ach valuation sason, pomgranat plants wr dfoliatd 
with thphon, a plant growth rgulator on usd to 
promot fruit ripning and abscission. No fungicids wr 
applid to ths plants during th valuations. irty-v 
pomgranat cultivars wr includd in th valuation in 
2021. In 2022, som trs did not produc nough fruit, 
so only 27 cultivars wr includd in th valuation. s 
cultivars originatd from v dirnt rgions of th world: 
southastrn Unitd Stats (Florida and Gorgia), wstrn 
Unitd Stats (California), Turkmnistan and its adjacnt 
rgion, th formr Sovit Union, and India. To assss fruit 
rot svrity undr natural disas prssur, young fruit wr 
slctd arbitrarily and taggd in May 2021 and May 2022. 
Fruit was xamind wkly for ight wks from May to 
July. Whn fruit rot symptoms wr rst noticd, th siz of 
th rottd ara (lsion siz) on ach fruit was masurd, and 
thn th lsion siz masurmnts wr convrtd to a 0 to 
6 rating scal:

• 0—for no anthracnos lsions
• 1—for a lsion only on th calyx
• 2—lsions masuring up to 2 cm in diamtr
• 3—lsions largr than 2 cm but up to 4 cm
• 4—largr than 4 cm but up to 6 cm
• 5—lsions largr than 6 cm
• 6—xtnsiv fruit rot that rsults in fruit drop

In ths valuations, anthracnos symptoms bgan to 
appar on young fruit in May in both yars, and fruit 
rot lsions continud to nlarg as th fruit dvlopd. 
Svral pattrns of disas dvlopmnt wr obsrvd in 
both yars (Figur 2). For th cultivars that wr highly 
suscptibl to anthracnos, th disas symptoms initially 
appard in th arly fruit dvlopmnt stag, progrssd 
almost linarly, and rapidly incrasd ovr th sason with 
th onst of th rainy sason. For rsistant cultivars, disas 
progrssd at a much slowr pac and did not xpand 
signicantly on th fruit. Som cultivars, including ‘Evr-
swt’, ‘Girkants’, and ‘Paranka’, showd littl disas in 
th arly phas but xprincd a sharp incras in disas 
symptoms latr in th sason (Figur 2). At th nd of th 
valuation in 2021, ‘Azadi’, ‘Arakta’, and ‘Flishman’ had th 
last fruit rot, whras ‘Kazak’, ‘Dsrtnyi’, and ‘Ev’ had 
th most fruit rot (Figur 2). At th nd of th valuation 
in 2022, ‘Azadi’, ‘Flishman’, and ‘Arakta’ again had th last 
fruit rot, whras ‘Kazak’, ‘Ev’, and ‘Al-Sirin-Nar’ had th 
most fruit rot (Tabl 1).

Anthracnose Severity after 
Artificial Spore Inoculation
Colletotrichum gloeosporioides isolat C30 was usd to 
inoculat pomgranat fruit, as dscribd by Schallr t al. 
(2023). All inoculatd fruit wr xamind for fruit rot l-
sions vry wk for ight wks, and th siz of ach lsion 
was masurd. Lsion masurmnts wr thn convrtd 
to ratings from 0 to 6 on a disas-svrity scal.

In 2021 and 2022, fruit rot progrssd almost linarly 
on inoculatd fruit for most of th cultivars. A small 
numbr of cultivars, including ‘Evrswt’ and ‘Girkants’, 
xprincd a sharp incras in disas symptoms towards 
th nd of th valuation priod (Figur 3). Pomgranat 
cultivars showd signicant dirncs in disas svrity 
in 2021 and 2022.  cultivars ‘Azadi’, ‘Flishman’, and 
‘Surh-Anor’ had th last fruit rot in 2021, whras ‘Kazak’, 
‘Molla Nps’, and ‘Ambrosia’ had th most fruit rot. In 
2022, ‘Azadi’, ‘Christina’, and ‘Evrswt’ had th last fruit 
rot in 2022, whil ‘Ev’, ‘Al-Sirin-Nar’, and ‘Kazak’ had th 
most fruit rot.

Figure 1. Examples of anthracnose fruit rot in pomegranate caused 
by Colletotrichum species (top row) versus fruit that are not infected 
(bottom row).
Credits: Alexander Schaller, UF/IFAS
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Figure 3. Anthracnose progression under articial inoculation for the 2022 growing season. Horizontal axis—May 24 to July 13, 2022. Vertical 
axis—Anthracnose severity scale from 0 to 6.
Credits: Alexander Schaller, UF/IFAS

Figure 2. Anthracnose progression under natural infection for the 2022 growing season. Horizontal axis—May 24 to July 13, 2022. Vertical axis—
Anthracnose severity scale from 0 to 6.
Credits: Alexander Schaller, UF/IFAS
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Ranking Pomegranate Cultivars 
for Resistance to Anthracnose 
Fruit Rot
Basd on anthracnos svrity ratings from natural 
infction and articial inoculation ovr two yars and th 
prcnt of fruit that had larg lsions (lvl 5 or 6 on th 
aformntiond rating scal), w rankd 27 pomgranat 
cultivars into v rsistanc catgoris against anthracnos. 
On cultivar, ‘Azadi’, displayd a high lvl of rsistanc. 
Additionally, w idntid v as rsistant, ight as 
modratly rsistant, six as suscptibl, and svn as highly 
suscptibl (Tabl 2). Eight cultivars didn’t produc suf-
cint numbrs of fruit for valuation in 2022 and lackd 
complt data for both articial inoculation and natural 
infction ovr th two-yar priod, and thrfor, thy wr 
not includd in th ranking procss.

Among th cultivars xhibiting rsistanc to anthracnos, 
it is notworthy that all xcpt ‘Arakta’ showd common 
charactristics of having yllow to light pink pl and 
light pink arils (th shy, transparnt tissu that covrs 
pomgranat sds). Furthr invstigations ar rquird to 
dtrmin whthr pomgranat fruit pl or aril color is 
associatd with anthracnos rsistanc.

 six cultivars dmonstrating rsistanc to anthracnos 
originat from divrs rgions. ‘Christina’ and ‘Jimmy 
Ropp’ ar from Florida/Gorgia, ‘Evrswt’ and ‘Flish-
man’ from California, ‘Arakta’ from India, and ‘Azadi’ from 
Turkmnistan. Of particular intrst is th obsrvation that 
‘Azadi’ has volvd rsistanc to anthracnos dspit bing 
cultivatd in an ara whr th disas is not commonly 
ncountrd.

Expression of Anthracnose 
Resistance on Detached Mature 
Fruit
Matur fruit from svn cultivars (‘Afganski’, ‘Kazak’, 
‘Evrswt’, ‘Nikiski Ranni’, ‘Al-Sirin-Nar’, ‘Flishman’, and 
‘Azadi’) varying in thir suscptibility to anthracnos wr 
sourcd from th National Clonal Grmplasm Rpository 
in Davis, California. s fruits wr inoculatd with C. 
gloeosporioides spors and incubatd in a high-humidity 
nvironmnt for 14 days. ‘Azadi’ matur fruit xhibitd 
minimal lsions and showd strong rsistanc to anthrac-
nos (Figur 4). Convrsly, matur fruit of ‘Afganski’ 
and ‘Kazak’ displayd larg lsions and high lvls of 
suscptibility to anthracnos. s rsults may suggst a 
promising approach for anthracnos rsistanc scrning in 
pomgranat cultivars and brding lins.  mthod may 
involv inoculating and incubating dtachd matur fruit in 
a laboratory stting ovr a two-wk priod. is altrnativ 
approach is mor cint and controlld compard to th 
traditional mthod of inoculating opn owrs or young 
fruitlts in th ld and obsrving th inoculatd fruit ovr 
two months.

Conclusion
Anthracnos rprsnts a signicant thrat to pomgranat 
crops, rsulting in svr fruit damag and substantial yild 
losss. is thrat is particularly pronouncd in Florida 
and th southastrn Unitd Stats, whr th disas 
thrivs. In our study, w hav succssfully idntid six 
cultivars, namly ‘Azadi’, ‘Araka’, ‘Christina’, ‘Evrswt’, 
‘Flishman’, and ‘Jimmy Ropp’, that xhibit rsistanc to 
this dbilitating disas.  discovry of ths cultivars 
warrants furthr horticultural trials for cultivation in 
Florida. Morovr, idntifying ths rsistant cultivars 
opns xciting prospcts for dvloping nw pomgranat 
cultivars with strong rsistanc to anthracnos for Florida 
and othr rgions whr anthracnos fruit rot is prvalnt.
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Figure 4. A and B: Compare the fruit rot lesion size in two 
representative cultivars, ‘Kazake’ (left) and ‘Azadi’ (right), 14 days post 
inoculation, externally (A) and internally (B). C: Anthracnose lesions 
(highlighted by the arrows) in seven pomegranate cultivars, ‘Afganski’, 
‘Kazake’, ‘Eversweet’, ‘Nikiski Ranni’, ‘Al-Sirin-Nar’, ‘Fleishman’, and ‘Azadi’.
Credits: Alexander Schaller, UF/IFAS
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Table 1. Average fruit rot severity rating for fruit that were naturally infected or articially inoculated for 35 pomegranate cultivars.

Cultivar Artificial
Inoculation 2021

Natural
Infection 2021

Artificial
Inoculation 2022

Natural
Infection 2022

‘Afganski’ 2.1 2.3 4 3.7

‘Al-Sirin-Nar’ 3 4 5.3 5

‘Ambrosia’ 4 3.7 4.5 4.9

‘Angel Red’ 1.3 1.8 --- 3.3

‘Apseronski Krasnyj’ 3.6 3.9 --- ---

‘Arakta’ 1.4 0.4 0.8 0.8

‘Azadi’ 0.1 0.1 0.1 0.3

‘Bala Miursal’ 2.1 2.8 1.4 2.3

‘Christina’ 1.6 1.4 0.2 2.8

‘Cranberry’ 1.2 3.8 4.3 1.6

‘Desertnyi’ 3.3 4.4 4.9 4.3

‘Don Somner South’ 1.1 1.9 3.1 3.9

‘Eve’ 2.9 4.3 5.5 5.2

‘Eversweet’ 2 1.2 0.7 1.6

‘Fleischman’ 1 0.4 1.1 0.5

‘Gainey Sweet’ 1.2 0.7 --- ---

‘Girkanets’ 1.7 2.2 2.3 2.6

‘Gissarskii Rozovyi’ 1.3 1.3 --- ---

‘Grenada’ 1.6 2.8 3.1 3.9

‘Jimmy Roppe’ 1.4 0.6 2 2

‘Kaim-anor’ 3.2 3.3 4.5 4.8

‘Kazake’ 5.2 4.6 5.3 5.3

‘Larkin’ 3.8 2.5 2.7 2.6

‘Medovyi Vahsha’ 3.1 1.8 --- ---

‘Molla Nepes’ 4.4 1.2 --- ---

‘Nikitski Ranni’ 3.4 3.3 5.2 4.7

‘Paranka’ 3.2 1.9 3.7 3.4

‘Rose’ 3.2 1.9 --- ---

‘Sakerdze’ 1.5 2 2.5 2

‘Salavatski’ 2.6 2.3 1.6 1.9

‘Sin Pepe’ 1.9 1.5 --- ---

‘Sirenevyi’ 2.2 0.6 --- ---

‘Surh-Anor’ 1 0.9 3 3.2

‘Sweet’ 1.6 2.3 4.1 4

‘Vkusnyi’ 1.6 1.7 1.8 2.3

Note: The disease-severity rating is on a scale of 0 to 6. The top three most resistant cultivars for each treatment in each year are bolded.
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Table 2. Resistance of 27 pomegranate cultivars to anthracnose fruit rot caused by C. gloeosporioides.

Cultivars Percent of rotted fruit at 
the end of evaluation

Average anthracnose 
severity rating (0 to 6)

Highly Resistant ‘Azadi’ 2 0.2

Resistant ‘Arakta’, ‘Christina’, ‘Eversweet’, ‘Fleishman’, ‘Jimmy Roppe’ 25 1.2

Moderately Resistant ‘Angel Red’, ‘Bala Miursal’, ‘Cranberry’, ‘Don Somner South’, 
‘Sakerdze’, ‘Salavatski’, ‘Surh-Anor’, ‘Vkusnyi’

39 2.2

Susceptible ‘Afganski’, ‘Girkanets’, ‘Grenada’, ‘Larkin’, ‘Paranka’, ‘Sweet’ 61 2.8

Highly Susceptible ‘Al-Sirin-Nar’, ‘Ambrosia’, ‘Desertnyi’, ‘Eve’, ‘Kaim-anor’, ‘Kazake’, 
‘Nikitski-ranni’

87 4.4

Note: The disease-severity ranking is on a scale of 0 to 6.
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