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INTRODUCTIION

Citrus has been grown in Mesopotamia since the time of Babylonia
(2200 BoCo)o The eitrus tree was one of the'favorgble rtrees in Seven
Heaveg and Garden of Aden. Tbe tress wers grown as omamen:tals9 but
during the Abbasid Period (750-1258 A.Do), the Golden Age in Mesopo-
tamia, frult trees_and aspeciaiiy the eitrus were planted in great
numbers in many erchards. This was duevto the faet that +the prosperity
of the country depended upon the agriculbural incoms. Therse was a great
déal of offort used in Dbuilding dams, opening eanals, establishing and
plantations of crops over large areas of the vslley. Thers was ne
starvation among the thirty million people at thet time; in fack, the
opposite was true. Grains and dates wer@‘experted to Persia, India,
Syria, Arabia, and Egypte -

- In 1285 A.D. the country‘ﬁas invaded by Hulaku khaniand his bar- ‘
barian army, who destroyed the country in many aspects, including the
agricﬁltnre; Trees were burnt or cut downs .dams and canals were des-
troyed; meny fields and large areas of the fertile valley were left
bare and. eroded. _

Sinece that tims up to 1918, éhe countfy wad colonized by different
natipnéa‘FWurisg Tufkishg»Englishg and German. 'As a matber of fact,.
many foreign governments did not care abdoub rehhilding what was destroyed
and improviang what was present, except at_the time of Mid'=hat Busha, a
Turkish governor (1369-1872 AoDo)g who really did his best to do some=
.thing good for the country. He distribgted the lands among the farmefss

opened and cleaned, buried and destroysd canals, and he bréught'lif@
? ‘



to many deéarted lands. After World War I, in 19319 Iraq got its inde-
pendences The mew govermment of Iraq underbook rebwilding the nabion
not only in sgriculture, but also in many other fislds.
~ Dams, canals, and roads were built and small plots of land were

given o individual farmerso Agricultural schéolé were established and
financing of the growers was undertaken by the gévernment; These things
were.done to improve the agricultural conditions in the country.
" Improvement shoﬁed first in areas where férmers owned their own land,
ﬁhere small sections were often planted to citrus. Because they depend
entirely on the land for their living, these small land owners are will-
ing to improve conditions of growing, pickings and shipping if the Know-
'ledgé-éf how to bring aboqt improvements is made available to them. In
regions where large\aereageé of field crops are grown, the feudal system
still exists. The farmers working under this system realize little
return for their efforts. Since improvements in farming ﬁethods would
not'ehange'their livingVGGnditionsa %hey.ha§e nﬁ interest in learning new
methodso

The map of Irag (Plate I), shows the main citrus-growing regions
labeled 1, 2, and 3. Ba. quoba, Khalis, Mendili and Khanagin Qadha of
Dislah Ediwe, 1, are the main producing areas. Next are Baghdad,
Kedhmein Qadha of Baghdad Liwa, 2, and the last is Kerbelah Qadha of
Kerbelah Liwa, 3. The citrus trees in these areas are grown under favore
able conditions of soil, weter, and olimete.

There are a few villeges in eaeh-diha (section of a county) of the
already mentioned aréasg 1, 2, and 3, Liwe (éounty)o The fruits are

brought by animals to the nearest railroad stations whers they are kept



often in the‘opensrwaiting for a car 0 be loaded. The railroad car is
sent tokﬁhe large cities in the eountry. The frﬁitsrare usuglly shipped
by tfuck# from the viliages to. the scattered eitiés to which bthey are nobt
‘vjoined by"railreaé or paved highways bub Ey rough, vwnimproved roads. The
trouble arisés Eecﬁusa of léck.gf knovledge of right principles. in harves=-
tiﬁgg handling, shipping, and storage, causing the’farmers to'@ften lose
the market price.

VFruit rots and decay are dﬁe»to injuries or abrasions to fruits in
harvesting and hendling. The lack of éducation and facilities of many -
growsers forces them 4o use old customs whieh result in injuries that orig-
inste in numerous WAYSo 4Injuries ocour vhexn pulled fruits with long stems
puncturse other fruitsg_by dropping and throwing the fruits into sacks, by
improper loading, and by contact‘wi%h sand or gravel, and protruding nails
left in field boxeso

Then, transportetion is net always aVailéble t@_the growsrs for ship»
ping_th@ir fruits teo p@ints wherse fhare'ar@ good market prices. Shipping
is often delayed and_ﬁhs fruits may be left in the bpen.gndeffunfavpr%ble
temperature agdvmoisturé'eonditi@néo, This leads to the development of-
fruit rotso

Thers are no refrigerator cars qr,trueks and no #entila%ion or mois-:
ture control. Then the fruits are shipped by ears or railwa§,or»truck9 it
takes 1qng.perio&s of time to arrives mnst of the railwﬁys>and their .
trucks were brought and used for military pﬁrposes and they are not suit-
able for fruit shipment. However, there is no other choice, excopt shipe
ping by animals, (and that is worse), or by car resulting in jolting over

rough roadso This tekes more time for arrival, Thes¢ conditions often



cause mechanical injuries which lead to infection of the fruitse

The fruitbs, upon arrival in the market, are usually kept in damp,
hot, non-ventilated snd unclean places if they are not sold that dayo.
If it happens.that more frults arrive tﬁat day or the next, the fruits
may sﬁay a few days under unfavorable conditions whieh lead to the

development of the fruit rovs.
REVIEW OF THE LITERATURE

In preparation for work on eontroi of ¢itrus frui# rots, a review
of the literature; with two objectives iﬁ;mindgswas undertakéno 4First9
it was necessary'teﬁhave o knowledge and understénding of the diseases .
of éitrus £ruits and the erganisms that cause them, and se@bndg to
learn the methods so far used to control these . diszeassss .

Fbwcett (7) cléssified the ret or decay of fruits inte three
general typess |

lo, Originating in injuries or abrasioms Eg,the rinds, Examples of

type ares

ac Blue contact mold rot due %o Penicillium italiocum.

bo Common greex mold rot due to Penieillium digitatume

¢ Pink rot due to Penicillium reseume

do Anthrecnose spot due to Colletotrichum glososporioides.

8o Black pit due te Pssudemonas citriputeales

£o Aspefgillus rot due to Aspergillus miger. This fungus rots

the fruit at high temperatureso

20 Originating without definite abresions or mechanical injuries to




the rind. Exemples of this type ares

o Brown rot due bo Phythiscystis eitrophthora.

bo Botrytis or Gray mold due to Botrytis cipereao

. 6o Cotton rot due to Seleretinis libertiama.

do Sour rob due to Oospora citri-aurantiio

3. Inberior breskdown. Exzemples of this type ares

ao Albernaris rot (center rot) due to Alternarisc

4o Stem end rot. Exemples of this typs ares

8o Stem end rot (light, pliable, leathery) due to Phomopsis
. californiceo _>_. o

bo Stem end rot (dark, pliable, leathery) due to Diplodia
‘ natalensis. _

Féwcett (?) and Lee.(Q) consider tﬁat the age and the odﬁdition of
the fruit, injuries, bumidity, and tempsratﬁre are important contribu-
ting factors to the development of fruit rots or decay. Ramsey (27)
believes that the disease of the fresh fruits caused by fungi during
various'phasgs of ‘the marketing prbcess are due either to contamination
and ipfectiqn that occﬁr dﬁring'the growing season or o inf@gﬁ%cns .
through injﬁries incidental %o har#éstingg processing, packing,.and
transporting the preduce@ He also adds ﬁhat more than 100 fungi may
ocause decaytand.bleﬁishas in commercial types of fruitse

' Nadel=Schiffmen (24) found that-fa}len fruit in orchards on light:

soil was attacked more severely by Penicillium digitetum; wile in

heavy soil Pemicillium itelicum was more troublescme.

In this country many precautions ere taken to aveid the gréaﬁ loss

-_of fruits due to fungi emd bacteria, ceusing citrus fruit rotso There



are four general means of prevention that vwill be discussed meres

mechenical, physical, chemical, and biologicalo

I. Mechanical

Faweett (8) mentions tw Things that require emphasis sbove all
else-=picking the fruit when it is thoroughly dried after rains, fogs,
or heavy dews, and careful handling of the fruit to aveid injﬁries
during all operations from tree to market

Powsll (25)’reported.that the least decay has deﬁelopeé ander all
methods of shipment in sound, carefully handled erénges,_and the greats

est smount has developed in those that were mechanieally injuredo.

IL. PFPhysical

Ramsey (27) finds the importaut factors in the comtrol of blue ond
green mold‘are careful han&ling during picking and,péqkingg packing
house sanitation, pre—cocling and prompt storage at 30-=32 Fo' In addi=
tion, Fawoet-é (8) mentions the use of hot water (115-120° F.) and soap,
followed by drying and paper wrapping, not only for the purpose of
cleaning tha fruit, tut alse as a partial contrel @f.gr@en and blue

mold desayso

I1I, Chemical

Iﬁ eombatting eitrus fruit rots, the most desirable aﬁd usually the
1easf expensive msans lie in the lime of prevention rather than in that
of treatment after the infection has starfedo FPaweett (8) mentions that
in the prevention and'tfeatm@nt of disease two things mst always be

' considered. These are the effectivensss of the methods and the expense



of ﬁhe‘treatmanto Lauriol (21) concludes that complete control of
Penicillium on éitrus ean be secured by 6hemiqal treatment. Borax at
5 pe?cent in hot mﬁteé for five minutessljudiciqusiy applied, gives
ﬁrotection9 There are many chemi cals that have been tested and used
on citrus fﬁuits in packing houses, in shipmént gnd in stofagég but
thsif'superioriﬁy is based on their effectiveness or the fact that they
‘are less - costly, less poisemous, and less disagraeableg

Fulton and Bowmen (13) found that soaking the fruits in 5 percent
Sodium borate (Borax) or Boriec agid solution for five minutes, then
drying eand storing at 70° Fo, 90 percént relative humidity does a
greet deal to de@reﬁse the decay of fruits in storage and fransito
Barger end Hawkins (3) eonéider Borax as effective as Borie acid:in
control of blus and green.mold.deeay and-is much cheapers thson (10)-
reported that Borax=trested fruit is especially apt 0 wi}tg therefore,
itlmust be waxsd after the tréatmento In Florida, the use of Sodiums=
ortho=phenyl=phenate has sdvantages over Borax for. the treatment of ecit-
rﬁé -fFUitSo It aets quickly and ca@ check decay in citrus even vwhen
the applicatioé is de}ayed:ﬁntil severai days after'the harvesto The
treatment is commonly applied by dipping the fruit‘either momentarily
or for ébout two minutes in’a tank containing a'laiazs pergent conssp-
- tration of the chemicala_ It must be followed by & fresh water rinse
and drying. In Califormia, the use of Sodium carbonate (soda ash)
1025@2-perceh$ is preferred to.Bor&ﬁ for use ontlemons onlye |

Hopkins and Louck (18) reported that an akcellent contrbl in
Hamlin, ParsomaBrowﬁg Pireapple and Valencia orange was achieved when

the fruits were immersed in Dowicide A (1o5-2 percent) plus Hexamite



(6075=1 pereent) for one to two ﬁinutes et 80-100° Fo TVhen exﬁensiva
laboratory experiments were carried out on the centrol ef ei%rus molds
with various cempounds in comparisen with Borax, Perret snd Lespes (25)
found that;tha best contr@l‘was'obtained'by scaking the fruits for

five minutes in cold 5 percent Thioures on the day of harvestimg or two -
days later. Mold can be reduced aecoréing to Fulton and éowman {11) on
citrus fruits by,using 3 peroent Sodium bi-sulfate folleﬁing seap and
water wash and rimnsing them, spraying vith fresh water to remove

excess solution, and.finally drying before grading, sizing and packingo
.The continved advances in chemical treatment of fruits doubtless will

bring new and better compoundso

fvo Bielogicel
Fawecett (9) mentioned a method of pfevenﬁion vibich gaj have an
interesting future=;that of Eiolegical controle This invelves the useﬁ
of one organism to combat another. éne orgéﬁism‘ﬁay'preVent the atcj
fack of a seéond by competition, inhibiticn of growth, or actual paraéifisme
thtlieb and Anderson'(17) mention ﬂha‘gréat imp&rtance of anti-
bioties in combat%ing diseaées of man, and discuss factors that‘have
delayed explb%ing the péssibility of using those agents against plant
diseaseso Theré is some experimental evidence ac;uﬁulated according
to these authors that gives hope ef_contio}ling soﬁg plant diseases
v th antibioti@so’ Exemples of antibiotics found to be effective against
plané diseases ares Antimyging effective in controlliég bo%h.apple seab

caused by Venturia inaequalié and fire blight caused by Erwinie

amylovora. Goodman and Ark (15) indicated very good contrel of fire

blight with Agrimycin=100 (contains 100 ppm. of Streptomyecia snd 10 ppme



of Terrsmycin) in a three~blossom spray schedule. Boyle (4) used

Penieillin sgainst Erwinie carnegieana which causes bacterial necrosis

of Giant Cactus. Zaumeyer, Mitchell, and Preston (30) proved that
Streptomyein sulfate, applied in time, can cure bean plants after infec=

tion with the halo blight bacterium, Pseudomonss phaseolicole. Dye (6)

" found that Streptomycin significantly retarded gall development and

killed numerous galls on plants infeected with Crown Gall caused by

Agrobacterium tumefaciens. -Riker, Gergary, Allen amd Petersen (28)
reported that 30 percemt of 2452 streptomycetes produced entvibiotics

effective against one or more of the three species of Pythium arrheno-

manes, Pythiunm ultimum and Rhizoctonia solsnis Gopalkrishmwan and Jump

(16) using Thiolutin (entibiotie) at 10 ppmo. inhibited Pythium debarya-

num, Sphaeropsis ulmicola and Sclerotinia fructicols, and at 50=100 ppmo

inhibited Colletotrichum gossypii, Phomopsis (Diaperths) eitri, amd

Ehizoctonia solawnic They found alse that Thiolutim at 1 pereent de=

cressed incidence of in'f.é@ti_on in oats by Helminthosporium sativum from

53 e 3 peresnto. And, similarly,,, dusting cobton seseds with one«half to
- twe peréent Thiolutin resulted in a reduction of anthracnose caused by

Colletotrichun gossypii of cotton while Katznelson and Sutton (19)

found that Aureomycin and Polymyxin the most effective against Xentho-
monas and Terramyein and Streptomycin against Pseudomanas, and that

Neomyein and Chlorsmphenicol were effective against Corynebacteriume

The use of antiblotics; not only in combatting diseases, but alse
in ‘feed‘pmaervatiena of fers interesting possibilities (20). As ad-
junots in the sterilization of foeds by heats o prevent the build-up of

bacterial contaminatiéns prior to organic processing, for exemple, in the
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preparation of frults andfvegetables’fbr freezing; delaying the detersl
ioration of perishable food during transportation and marketings as an
adjunct to refrigeration, thus delaying the omnset of spoilage in fresh
foodss prevemtion of the | growth of food poisoning erganisms in certaim
.processed foodss controlling conteminstion in biologieal prb@esses
such as fermemtationo _ "

G@dkin, snd Cathoart (14) found that subbilin eontrolled both feed
. poisoning organisms and the gemeral heateresistent spoilage floraé

Morse (23) has showa that the combination of subtilin at 20 pémor
and b@iiing for ten minutes has resulted in éu@cessfully canping vege=
tobles su@h as peas, corﬁg-ﬁsparagusg cauliflower, beans‘and mushro@ﬁ5m
Food packs thus sterilized remained unspeiled for a period as long as

eight monthss Smith (29) has recently reported that the experimental

use of Streptomycin aided in the reduction of bacterial soft-rot im
packaged spinacho ‘He found thet an additional day of shelf life at
. rogm temperéture could be obtained by spraying or dipping spinéch in

a solution of 0.05 to Ool percent Strept@mycino

In Ireq, nothing hes been done yet t@ aﬁoid the ocourrence of
such troublesome fruit rots, although many ocwmers have beén losing
- high psrcentages of their crops Since I became interested inm plant
ﬁatholmgypil bave wished to learn aud understand the pfinciples of that
seience with,the idea of remderinmg huwble saﬁviee to the people of my
countryo |

Since antibiotlies have Eeen found te imhibit éoms fungi that couse
plent disegééé“éhd,are also. found to be useful in the preservation of
foods, ws under%eok thé testing of Qertéin of the antibiovies ageinst

some fungi responsible for the rotbing of citrus fruits.



MATERTALS AND METHODS

In the>work reported in this paper, four fungi causing citrus fruid

rots were useds Penicillium.italicumg,Peni@illium digitatum, Aspergillus

niger and Seclerotinis liberdisna. These were chosen because they are

perhaps most common as causes of citrus fruit rots and because cultures
wer@vr@adily availabl@a
Two series of gntibi@ti@s were used in the experimenis..
I, Water dilution of the follewings
ao Pleccidin
be . Neomyein
Go - Magnomyein Hel
do Tetragycline_
®o Baci‘bz;;cin

fo Tervamycin Hel

Il, Sensitivity disks ef the followings
go Chloromycetin (10, 30, éO.mcgo)
ﬁ; Aureomyein (10, 30, 60 mego )
6o Terramycin Hel (10, 30, 60 mego)
do - Polymxin (5, 10, 30 meg.)

€. Baeitracin (2, 10, 20 units)

The foxmer were supplied by Merck and Cempany, Charles Pfigzer and .
. Company, amnd Mathieson Chemioal'Corporation; and the lstter by Difce

Laboratoriese



In the first experiment the an%ibioties in the first series. 12
were tested ageinst the four fungi on citrus fruivs. lature Valenecie
oranges were divided into groups of five and each five was sprayed with
8 solution of an an%ibicti@ at each of three concentrations (100, 250,

500 prmo or 10, 25, 50 mg. to 100 o6 sterilized distilled waters)o

Spraying with ths antibictié was follewed by inoculation ef the
fruits with ene of the four fungio 1A spore suspeﬁsian w.8 prepared in
storile distilled waber in the case of the first three fungi. This in-
ceulum Wgs sprayed geherously on the fruits. To inoculate with

Sclerotinia libergianég sclerotia were taken from agar slants and placed

upon the fruits. Suitable controls ware.provided as follows: one set
of fruits sprayed with the antibiotic and uninoculated in order to de-
termine vheother or not injury te the fruit resulteds one sot of frﬁits
was left untreated with antibioties ﬁnd inoeulatedaia third group was
untreated and uningculaﬁedo All groups of fruits were stored in the
samé wayAby‘pLacimg each set of five in e plastic dish with the cover
loosely put on te provide véntilati@no The fruits were kept at room |
temperatureo

In thelseeond experiment the antiblotics were tested against the
four fungi oxn agar plates. In one series lima been agar at pH 7 was\
'pr@paredg at 50° F it was poured inte Petri dishes which were amply
covered by 12 ces of agar and later inoaulat@d with pure cultures of the
fungio A bit of the growth from e@lﬁ&rss of the first three fungl wes
| placed on agar plates at four points in a square-shaped area. To in@éw

~ulate with Sclerovinie libeﬁtiaﬁég sclerotia were taken from ager slants

and placed in the same mammer. The fungi weré allowed %o grow for g



, 138 |
dayb' Solutions of the first Séries of antibieties at 500 ppm. were
prepared, and Peni-cylinders were placed im the middle éf the plate
and filled with the antibi@#ia f@ be téste@o Controls were left vd the
sut antibiotic.. This experim@nt s r@peate& te ehaek resultso

In the .third experlmentg three concentratlons (100, 250, 500 ppm.)
of Pleocldln were prspared and used against th@ four fungl te deter-
mine whleh one of the three concentrations was mors effective against
eééry one of the four fﬁngio In one set the égar Plates wore inoeu-
lated with the fungus by eross streakingo -Paperldisks soaked in
solution of a certaim concentration were placedrat thé erossing point
ofﬁtha str@éksa Each of the four fungi was treated in this way with
each of the three concentrations of antibiotic. One sct of plates,
with the fungi but with no antibieti@ added, seyved as controls.

One duplication for this experiment was mades

In the fourth expaiimant the antibi@tics in the second series
( Sensitivity disks) wére tosted against the four fungl on agar
plateso Inoculation was made as in the_seeond experiment. The anti=
biotie was applied at three concentrations for each fungus. The
plaées were kept as in the other experimemts at room tempefatureo

sbout 72° Fo
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RESULTE

The résults of the use of Terramyein in experimeut ome are given
in Teble I. 'Eike results were obtained in the use of Neomycing Magno=
mycin Hel, Tetracyeline, Bacitracin, and Terramycin Helo :The experi=
ment indicated thaﬁ the fruit treated with antibioties'gnd uninoculated
with the fungi iﬁ the first set showed an injuxry to the fruits in
15=-20 days due to the.an‘bibieties9 espeéiallyLwith the eoncentrations
of 500 ppm; In the second set in this experiment, the f?uits~inoeu1¢n
teé with the fungi snowsd inm the seme peried of time symptoms typieal
of the rot caused by the perticular fungus usedo. There was only one
excepbicon. The fruits tregted with Pleegidin developed no disease |
symptoms at any concéntr;tien.@f,antibiotie used; They did, in 25
days, all become wrinkled due to,watef loss. This condition was to be
expectedo All of the fruits in this series wers in the same éogdition
at the completion of the experiment whether they were treated with anti-
biotie and inoculated, trested with antibiotie only, or left untreated
énd uninoéulgtedpi,

The :esultsAof experiment two, in which concentrations of gnti-
biotics at 500 ppm. were used, are showm in Teble II. Neomyein, Magno- 7
mycin Hel, Tebtracyelin, Bacitracin, and Terrsmycin Hel showed no posi-
‘tive results. Two duplications were made, tut Pleocidin was the only
antibiotic used thaﬁ inhibited the fungio

The results of the use.of'?leeeidin in experimént three éré showﬁ

in Table IIX. This table shows that the anbibiotic inhibited all the



15
fungi most effectively at a concentration of 250 ppm. Plates I, II, III
end IV show the inhibition by Pleocidin on the four fungio
The resﬁlts of the use of the seeond series of antibiotics (the
sensitivivy disks) in experiment four when btested against the four

fungi on ager plate were negative.
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TABLE I - Result of the use of Terramycin Hel on fruits

Consentration Iphibition ,

PP Fungus 15=25 days Symptoms

100  Penicillium = The fruits showed water-soaked

250 italicum e and soft areels which enlarged

500 ‘ ' - slowlyg. then white soft m&eél-=
ium developed on the surface
followed by the development. of
'the,blue spore masses. The blue
color spread and left omly a very
narrow vhite fringe. The white
myéelium was powdery and deepe
seavedo |

100 Penicillium - The fruits showed %nrateiégoa?ced

250 - digitatum | = soft areas which eﬁiarged ré.pa

500 ‘ = -idly and a .white mye;iigm
appeared rapidly. Olive-green
spores formed a dust eloud when
distributed. The white area
of mycelium was ps.sﬁy and )
wrinklede o

100 Sclerotinia e The fruits were c&frereéi wr-;zith'a.

250 " libertiang ' =  vhite cottony or “ fluffy growth

500 ~ = of mycelium, which '.L"aterx;r forme d

cheesy, irregular, black
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TABLE I = Result of the use of Terramycin Hel on fruits (conttd)

~ Coneentration

Inhidbition
Ppmo Fungus 15-25 days Symptoms
| ‘Sélerotiao The softening of
the fruit was slow and the
skin became lsathery.
100 Aspergillus = The fruits became soft and
250 | niger = ligh‘b in coler; the tissue
500 = : ‘became wrinkledo The de-~

 cayed ares was sunken end

covered with the mycelium
which formed flaked powdery
layers whieh. contained num-

erous sporeso



TABLE IT - Result of the use of Pleocidin = 500 ppm. in culture

: Inhibition ' Inhibition
Fangus ‘gone in mm. Fungus zone in mme
: Penicillium 9 Aspergillus 8
italicum niger
Ponicillium 10 Sclerotinia 11
digitatun libertiana

TABEE I1I = Resulté of the use of various concentratiocms of Pleocidin

in eulturs
Concentration im ppme -Fungus ~ Inhibition zone im mm.
100 Pend c411ium 6
250 jtalicum 12
500 10
100 Pénicillivm 4
250 digitatun 14
500 11
100 Selerotinia 7
250 libertians 16
500 12
100 Aspergillus ]
250 niger 15
500 7
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PLATE I. Map of Iraq, showing main citrus-
growing areas indicated as 1, 2 and 3; and’
the main cities to which citrus is shipped.



PLATE 1ITI. Result of experiment three, showing inhibition by
Pleocidin, 500 ppm., on Peniclllium italicum. A, concrol
plate without addition of the antibiotic; 3, shows zone of
inhibition around antibiotic-soaked paper disk.



PLATE'III". Result of experiment three, showing inhibition by
Fleocidin, 5?00 ppm., on Penicillium digitatum. A, control;
B, effect of antibiotic.



PLATE 1IV. Result of experiment three showing inhibition by

Pleocidin, $00 ppm., on Aspergillus niger. A, control; B,
effect of antibiotic.



PLATE V. Result of experiment three, showing inhibition by
Pleocidin, $00 ppm., on bolerotinia libertiana. A, control;
B, effect of antibiotic.



CONCLUSION AND DISCUSSION

The work reported wpom in this paper shows that the antibietie,
Pleocidin, at 250 ppmo, not only inhibits the growth of Penieillium

italicum, Penieillium digitatum, Aspergillus niger and Sclerotinia

libértiana in culture but prevents the ret of fruits by these four
fungio. This diséovéry gives hope that some such treatment might be
Apracticél_for use in my counérya Irag, to pr@téct clitrus fruits ff@m
rots and delay their detericration uwnder the very primitive conditions
ef.harvestingg transporving, emnd marketing that exist in tha£ gountryo

Pleoeidin (5) is preduced by isolant #272, vwhich resembles

Strept@myeeé lavendulae, when gr@wn on any of several media. It was
found that the purificatien of Pleccidin was diffienlt but was accoms
plished as described by Cherney, Reberts, and Fisher (5). The purified
Ple@gidin hydrochloride is é white hygreoscopic powder soluble in water,
methanol and ethanol to yield colerless solutionso The antibiotie is
m@st stgble in aqueous solution in the regiom of pH4 te éon Charney,
Roberts, end Fisher (5) report the antibiotic as heving an inhibiting

effect on Aspergillué nigerg Alternaris mali and Saccharomyees

cerevisise, as well as on certain bacteriuo

The possibilities are exténsiée for further work on th@-pr@blém of
clitrus ffuit rots and their contrel by antibiotics. If there had been
time for the testing-§f other antibioties against citrus frult rotting
fungi, undoubtedly others showing inhibitory properties would heve
been discoveredo. Perhaps soms of thése'might prove of more value in

solving the problem of citrus rots than would Pleoccidin.
Univ, of Arizona Library
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Another interesting. study thaet might prove of great value and

which the writer would have liked te have undertakem had time permitted
is the investigation of antagonistic organisms in soils of my countryo
Majunder and Sen (21) report interesting methods and results of such

work in ‘Indiac

SmmmaZz

Citfus'fruit rots are troublesems in shippirg, marketing, and
storage in my‘eountryg Irago I.undertook the pr@biem.rep@rted on in
this paper te understand the eau5a1'©rg§nis@s and to find, if pose
sible, a means of cohtrol éf the diseases they causeo

The-literature,wag reviewed to gain a knowledge of-mstheds,fcr
protection and prevention used in +the pasto |

The use of antibiotics in plant-digease contrel aﬁd food preser-
vation has proved succéssfulo Therefore I tested a nuﬁber of antie
biotics on fresh fruits as well as on agar plates in an effort to
find one that would prevént frult rotes and give the ﬁrea?ed fruits
longer shelf 1ife§ |

As a‘result of my:experimentsg.it is evident that Pleocidin at a
eonceﬁtratién of 260 ppms shows premise as & spray or solution to be

used for the control of ceertain citrus fruit rotss
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