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INTRODUCTI ow 

Celery mosaic 1s e virus disesse of me.jar economic importanee in utah. 

In Teare of severe eplrhTtotlCI. it he.'; been 8. limiting factor In celery 

production. In 1947 108s8s due to this disease were estimated to exoeed 

g per cent or the total crop (17). This estlmete does not inolude 108ses 

resulting from reduction in grade or from plants discarded in the packing 

sheds. The celery e.c~age in Utah dropped from a high of 950 acres in 

1946 to 750 acre. in 1947 and dropped again in 1948 to 420 acrel. Leaders 

in the industry attribu.ted thla reduction in Acreage, in part at least. to 

10ss8s incurred b.y the growers from celery mOlaie. 

stabIlity and dependabilitY' of a highly organized agricultural industry, 

such as celery production, 18 essential to the success of the marketing of 

the product. The significance of celery mosolc 88 en economic factor and 

the lack of lnrormatio~·eoncernlng the nature ot the disease made 1t 

imperative that an experiment be e~nducted to determine the etiology and 

other characteristics of the eatt8el agent. The purpose ot this investi-

gatlon was to 8atab11~ the etiology end to make a host range study to 

provide a sound basis for control recommendations. 

'1'hls report includes the dAtln1 te Id.entl flcatlon of the eeuse1 agent. 

a description of the ~tom8 of the di8~ase 88 observed in utah, inoculation 

studies by mechanical and insect vectors, and some oVerwintering studies of 

the mosaic virus. Included also 1s a host range studT limited to certain 

plants both crop Bnd weed found in and around celer,y fields. 
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Il A.~I ALS A1ID !R'l'HODS 

'!'he Tirus used in thi s study we.' obtained from naturallY' tnt.etad 

celery plants oollected in Selt Lake ella Utsh Ootmtlea. utah. '!'he 

diseased. plants were transplanted to a bench in the greenhouse. Ul the 

plants collected .ere Utah Pascal Variet,y with the exception of one plant 

ot selt-blanChing variety obtained from Salt Lake County. Only one series 

o! inoculations to celery was made from the self-blanching plant before 

1 t died. 

The Y1rus was extraoted from the diseased pienta e1ther by- grind1ng 

in a food ohopper or, more oommonly, bY' grinding the tilaue in e. mortar 

wi th 8. pestle. The plant juice we. separated trom the pulp by squeezing 

1t through two layers of new che~'8eloth. If only e small amount ot 

extract W88 needed, only a part of the di see.sed plant was ground in a 

mortar and the juice separated from the pulp by pressing the ground-up 

ti8sue against the sid.e of the mortar wi. th the pestle. 

!he pleAts used in the experiments reported in this Btu~y were grown 

from le8d. In the hOlt r~e study where seed was not available, it was 

neeeaaar,y to collect ~ plenta from the tield. Plants grown trom seed 

were started in lO-ineh elav pots and when ot sufr1el~Dt size to ensure 

8'\1cees8tul transplanting were transferred to No. 21 cans wi th perforated 

bottoms. The 8011 mixtnre was composed of three parts loam, one pert 

aand l'.nd one part leat ~old. Ul the plente. regardless of how they were 

o'bte.1ned, were 8l1owed to become well established in the greenhouse before 

any inoculation attempts were made. The time reqnired for the plants to 

become established Tarted, but genera1l7 was not longer than two weeke. 
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Plant. designated as control. for the experimenta, using mechanical 

inoculation. were divl4ed into two equal groups. One group was inoculated 

.. ~cal17 With distilled water 'by the cerborundum method. the second 

group rece! vad no treatment. 

!he method ot meehanical inoculations ueed ... at that deecribed by 

b"llne and '1'ompkinl (9) with Bome modlf1catioD8. Where they- used. cotton 

held with forceps and Jlew pot labels '0 support the leaves being inqcula.ted. 
\ 

1n the experiments ~rted here sterilized cotton-tipped at1ct. were used 

wi th tbe leaves supported b7 the feretinger. hpport1ng the lear 1n thi. 

sanner resulted in little or no mechanioal damage. U •• ot a pot label to 

aupport the leat resulted in some damage, 1f extreme care were not exercised. 

It danger ot contam1Dation with other juice extract existed,' eapee:l811y in 

attempt. to reCO'ger the nru.a, 8 new 6-1nch pot lebel was used to support the 

lu1'. When plant. other than celery were inocu1eted, inoculation of leur or 

more celery plaat. W8.8 made aa a check tor the pretence of the Tims in the 

inoculum. If the eelery plant. used .a a t.at tal1ed to deTelop symptoms, 

the experiment. "ere repeated.. 

'!'he green peach aphid. lIzZUB p,erslgt (SUlser). was Wled in the insect 

inoculations. !he lneecta were reared in cage. on potatoes and .~ beets. 

ODe aphid colol't1" was established on a acaato-intect.d cel8r7 plant. but 

thle method ot eu1 ture proTe4 unaatlatactor,r because of the relat1 "817 

.10 .. rate ot reproduction of the insect. The aphids were transferred 

accordl118 to the method deloribed by SeT.rin and ft'ei tag (12). When wil2g-

le •• aphids were taken from potato or sugar bee' plants. thq were 

allowed to teed at least 24 hnurs on diseased celel'y plante betore they 



were tranefS1Ted to heal tbT teat plot I. After feeding on the heal thy 

plente tor 24 hours, the,y were destroyed either b.1 niootine fume •• by 

burniJlg tobacco dust,.. w;t. th the plants in a confined ares, or by spreying 

the plants with parnthlon at the strength recommended by- the manu.facturer. 

Parathion was easiest to use and was completely effective. 

Oontrol of undesire.ble insects in greenhouse "81 accomplished by 

twn1gating with bnrildng tobacco dust for the control ot aphids 8J1d lr]3enzo

Fume" tor the oontrol of a1 tea. '!'his procedure was carried out once every 

two weeks or more often if the a1 tuatlon warranted. 
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S'YJ.{TPQltlTOLOGT 

1(e~ diseasel of celery, listed aB mosaics, have been desoribed by 

various workers. Pool, (g) in 1922 described a mosaic disease of celery 
I 

that caused severe malformation of and blister-11ke pustules on the leaves 

of the diseased plant... A. mosaic disease of celery thEft caused a mottling 

of the follage was described by- Harvey- (6) in Minnesota.. Elmer (3) described. 

a disease ot ce1e17 1n Iowa that Clmsed mottled and. deformed leaves and a 

. stunting ot the plants. Foster end \feber (4) summarized. brietly the 

IIJDlPtoms at 8. mosaic disease of oelery- in :rlor1da in 1934. Eut 1 t was not 

until ten years later thai a complete description of the disease was gi'ftn 

by DoolIttle and Wellman (2). The early symptoms of the disease were reported 

to be clearing of the Telns. and at the same time a downward curling of the 

~ung petioles. The clearing along the veins soon developed into whitiBh 

&reall with inte'M"ening ierea8 of green thet became darker wi th age. Irregular 

sunken areas developed on the petioles as the disease progressed. !ecanse 

of distinctive differences in the symptoms expressed. Doolittle end Wellm.an 

believed that Poole in :N'ew. Jersey. Elmer in Iowa and HArvey in Minnesota 

had worked with mosaic diseases different trom that found in Florida. 

Severin and Freitag (11) described two mosaic diseases of celery in 

Ca11:t'ornia and proposed. western celery mosaic 88 the name for one and 

celery celico as the name tor the other. They reported their experiments 

With .estern celery mosaic 1n 1938 (12) and gave a complete description 

ot the disease end reported lome physical and biologieal properties of 

the Virus. The first symptomillt as described by them, for gre8%'Jhouae-

grown plants. were clearIng of the veins and veinlets end puckeri~ ot 
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the 1OUDge8t 18"88. 'mottling ot the leave. developed as the disease 

progres8ed and neorotic spots appeered on the upper surface of the outer 

leave.. In the advanced stages the leaflets became twisted, cupped and 

narrow with the patiol., sometimes ehowing whi te spots or streaks •. In 

the field the moat striking symptom.s were yellowing or the foliege. 

stunting ot the plants, shortening of the central petioles and the hori

lontal instead of uprl~t position of the out~r petioles. In 8 later 

paper, Freitag and ae",rin (5) de8cribed crinkle-leal disease of Oe18l'7. 

oauaed by a .traIn or the western celery- mosaic Tirus. The symptoms 

expre.sed ~ thi8 .train are similar except tor the ..... ere crinkling end 

malformation of the 18aTe8 of the plants infected wi th the crinkle-leaf 

strain. 

&. calico-like MOsaic thst developed when eelery was infected with 

alfalfa mOleic '\'irua wae reported by Synder end Rich (13). On cele1'7 

th1. vira.l cause. a mottling on the leavsI end, more stt-lldngly, green 

i.lana. or tissue in the yellow area •• 

The symptoms of western celery mose1o, caused by Marmor ~bell1ferarum 

H. (Api 'WD Virus 1. Sml th). in Ut ah aa observed on Paseal t 8 green Tarl ety 

of eeler7. diftered somewhat trom those reported. in 00lfornia (12). 

!he firat Q'1D.ptoms of western celery mosaic obeened on plants grown in 

the greeabouae were a diatinot clearing of" the veins and slight pu.ekeriDtg 

of the leaflet.. On YoaDg vigorously growin« plants the symptoms occurred 

within 6 to 10 ~a. but sometimes disappeared and reappeared within two 

weeka atter the 'Vein clearlug was first evident. '1'le disappearance of the 

early lymptnll8 ..,. have been dna to the high temperatures encountered in 

the greenhouae. Koaa1c.lnfected plante were relatively alow groWing and 

usua117 showed etunt1Dg!w1th1n a week after the first SymptOMS a~ared. 
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ill the die.aa. pro~e8 •• dt an alaoat indistinguishable mOBaie pattern 

appeared Oft the leaflets. lcco1llp8l171ng the 1Ioealc pattern was e narroWing, 

twisting, ad downward cupping of the leaflet.. '1'h8 color of d1 seased 

plante ..... whole wal a lighter lm.e than that of heal thy planta. Leafts 

fora ..... ~O" the .t1rat eymptoaa deTeloped did not. as a rule. show the 

atnmwar4 O\'lpplnce 

&It po111te4 out 'by Ya14ee (16). the m08t noticeable aymptoa; seen 1n 

'he n.ell 1. a 4ull. l ... terl ••• , crq18h-green color. He _'atl<! that it 

... po •• lble in bad17 lDfected f1el48 to p1ck out the dl .... e4 plant, tro • 

• conel4erabl. 41.t.tm.ce 'by the color alone. )loBa1e-tntected celel7 plant. in 

'he tield Uhlblt.4 'he twl.'lng, zaarrowlng and dOWl1Ward wppiDg. of the 

leatlet. t7ploal of the lete aymptcaB observed ill the greenhouse. 

IDae of the l,.ptome tor .e.tern celer,r .oaatc describ.d by 8eTer~n 

aa4 Jre1'ag (12) aueh •• the hoTisontal position of the older petioles, 

aeorottc tlpot. OIl the v.pper Bttr'tace of the cl4e'r 1e8ft8, aIl4 frequent 

appearaoe ot whitish ere .. of 'he petiole. were n...,.:r oba8r'YH e1 ther 

in \he tield or 1. the greeDhou8e in utah. DitfereDeea of a1lflptoll: 

_%preedoll obaervea ill :tJtah and tho •• · deacribe4 in CallfOrnla uy have 

been due to ell_tio tactor8. 8011 relations, cultural prac;=tl0 •• , or 

po .. tbl,.. the ,.ari.',. ot cele17 grown. 



1 

DI SCUSSIOlJ or RESULTS 

~sm18s1on Studies 

When th18 atud,y .a. int tlated, the celery mo.de disease 8S 1 t OCC'\U'8 

in utah we.1 assumed to lbe of virus origin. J'o11owing this a81'U11lption, 

inoculations from diseased plants collected in the field .ere made to two 

aeries of cele17 plants using the carborundum method of Rawlins and 

Tbmpkina (9). !he first series consisted of 23 plants inoenlatad with 

juice extracted from naturally infected cele17 pluts obtained from 

Sal t Lake Count7 end 10 plants inoculated w1 th expres •• d juice trom 

di88888d planta co11eo_d in Utah Count;,. Heeltb.7 celery plents lnoC'\1-

lated with juice extracted trom the plant. ot the first aeries oomprised 

the aecond lerisB. J'roa each of the inoculated plenta and from each of 

the plants used as controls in the first series, juice waa extracted and 

1nocm.lated. into three hea1th3" celer,y plents. FoI- each set of three p lents 

inoculated with 8xpreBBtd juioe, one plant wes inoculated with distilled water 

end one plant reoeived DO treAtment. 

The results of this studJr. summarized in table 1, demonstrAted the 

virua to be reedi17 transmitted to calery from naturally infected pl~ntB. 

Table 2 showl that the Tirus could be tranemi tted to eelery from experi

mentall,. infected p lents as well end that infection occurred only wheD 

lnocul:um from plants expressing chareoterlstlc mosaic symptoms was used. 

One series of heal th7 celery plants W8.S inoculated wi th juice from a 

naturally infected plent of self-blanching ce1e'r7 COllected in Belt Lake 

County. lJ!le symptoms that developed on plants inoculated Wi th juice from 



tt'abl. 1. :Result. of tread.81oll of moaaic to healthT celery plante 
ualtlg juice extracted t'roll naturaliT infected plante collected 
in the field. 

Source of luioe Controle 
Juice I noculatl one 
Brtrac~ "tHr IPOq,nlat!5l 10 Treatment 

!bibs: IDho'd I!!@,er InS:eC£AA lp1!!r Infected 

Sal t Lake County 

utah Count,.. 

23 

10 

22 

5 

4 

2 

o 4 o 

o 2 o 

CIll 



Table 2. lIec0Y81'1' of 'f •• tern cel8J7 moalc "f1.ru.a by aechulcal lnoettlatlon of' 
juice troia experbleDta117 infected plantae 

IttU'Off of J\1lce . Water 110 
JUice Inow.tlol ID9C\1.1!11o,q Tre.!mgt 
ktract w.beT Iat.ne4 a.\te,. _ Illfec\.il .. bar .Infected 

Inoculated :plant. 
wi th 8J'IlPtMl8 

lDOCUlet.ed plen'. 
wi thout qmpto •• 

CoDtrol plenta 

69 

19 

36 

64 

o 

o 

23 o 

10 o 

12 o 

23 

10 

12 

o 

o 

o 

\.0 
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the moae1e-intected self-b1anehlftg plant were .similar to those observe! on 

plants inoculated with juice obtained from infected utah Pascal plants •. 

It waa e8~d. therefore. that the mosaic disease of the self-blenching 

variety waa western caler" mo,.ic and no further tranamiB8iofta were made 

wi th the Yirua obtained from this source. 

Seftrln and :rrel tag (12) haTe shown that the green peach aphid. Ml!P! 

J?!ralcae (Sulzor), 18 one of the aphid vectors ot wester. celery mosaic. 

An experiment was con4'q.cted to ahow "hether cel8l"7 mosaie virus. 88 it 

ocours In utah, was capable of being transml tt.d by the £ftc peach o.ph1d. 

fhe 8phlds were allowed. to teed first 011 naturall,. infecte4 celeX7 plents 

tor 24 hour. and then ~8D..f'erred to )'1)lUlg healthT 08lery plant. and allowed 

to teed for 24 hours. 11 .. lDsecta were uae4 on each healthT plant inoculAted. 

Pro. each plant showing 83"D1Ptoms inooulatloDi were made again to three 

health,. celery plants both by means ot aphids and by the CarbOruMtDl method. 

1fo inoculations "ere male froI1 plenta that did not show sy111ptoma. 

!he result. shown In table 3, demonstrated that the green peach aphid 

was capeble of tre..nsmlttln& the Virua frem diseased to health)r aelery plants. 

or the forty-tour plant~ lnoculeted b7 Mr!U! pareiO!! with virus tram 

1'l8turalll'" l1'1fected plants, flfteen deTeloped 8111PtOia. Table 4 ahOlfS that 

the 'rirua was transmitted trom insect-inoculated. plants to healthy caler,-

by both the green peach 'aphid and the carbortmdUll method. 

An attempt waa 1Ilade. to tnnam.i t celery mosaic TirUa b,. -ani of 

dodder, a par.at t1c ... d plant. }Jacm8. ot the 1118bl11 t7 ot the Ipeel •• 

u.ed (gsaauta ~!!pe.tr1a Tunker) to becoa. 8.tabll8he4 on 418ea8el celer.y, 

the exper1laent was not sucoessful. 



!able 3. Tra.nemllaion of 081817 mosaic Tim. by the green peach 
aphld trom diseased to healthy celer.y. 

Source of 
Dna 

Sal t Lake Oount)" 

Utah Count,.. 

Plants Inoculated 
Nue)er Infected 

32 7 

12 g 

11 

fable 4. lleeover.y of mosaic Tints from plants which had been infected 
b1' means of viruliferous green peach aphids. 

Ig!b,r Infected 

21 17 

13 

21 19 

22 
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lkpert. .... t. Comparing the Intect1 vi t,. of .Tu1ce 

lrOm frOzen and unfrozen P1ante 

Jre.Bing dieeased plant material before extTaeting the juice tor 
I 

purification studiea, ~. commonly used to obtain a hl~ yield ot Time 

(1, 7, 1lJ. 1;). FreeBi.n.g ot diseued plante does not reduce the lnfeo

tl'V1ty ot thoae "I1m8ea considered stable (15)~ 

An experiment was ;eonducted to teet the infectt T1 t,. ot juice extracted 

tram frozen and unfrozen plants for the purpose ot fiDding the belt method 

ot extracting juice tor inoculatIon studies. lor this stud7 eight expen

men' all,. inteoted plenta of the lame age were aele.cted. )'our of the plants 

were frosen at _100 C tor 24 hours. Both frozen and unfrozen planta were 

yuha4 wi th distilled water and ground sep8l"ately in 8 ater11ized food 

~opper •. The juice we.e extracted. by press1ng the plant pulp through two 

lqera of new oheeeeclo~h. 1be pulp from the frosen plants was ellowed to 
j 

thaw before the ju1M1 was removed. Inocu1et ions were made by the carborundum. 

method in two seri.. ot tifty celer,r plants each. 

!he results, Bammerlzed in table 5, ahow that 90 per cent of the plants 

1noeulated w1 th unfrozen juiee extraot became infected al compared wi th only 

2 per cent tor plants inoeulated with juice from froaen plante. The high 

. peroentage ot infeation, obtained using the juiee from untrozen plants wes 

much greeter than expeeted. 

!he experiment waS repested to CheCk the pos81bil1t7 that the tour 

plant. uled as a source of the trozen inoculum he.d. e. low virna titer. 

Greater accuracY' wu 8.8l'Ul"ed by using one-he.lf of each of the ei~t plants 

selected 88 the lource ot frosen plant extract. '!'his plant metertel WAS 
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Table 5. Comparat1-.a infect1vity ot juice trom fro.en end-Unfrozen 
mosaic-infected celery plants. ~ .. --- ~ -,---

'1)'pe of 
Inocula 

Trial ,It 
~Ien 

Untrozen 

%ria,]. !r 
)'rOBeD 

Untrozen 

11'0. ot plan'. 
Inoculpted 

50 

50 

~ 

1.IC) 

138238 

2 

22 

- -•• es.- • --- ----- - - -:-

5 

55 



< ,'. 
, . ,', '\ - ~ ~ 
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flto,nA at ~10o 0 tor 24 hour., .,..,... •. '!'be re-.illiDC.pOl'tlon of the 

eSch' plants vaa 11114 .. the ..... of lIIIfroND 1D.oeulua.' !he 3u1ce troa 

.\11 eouro •• vas extraoted. in the -..r ' •• erlbe4 a'bo ... e. 

!he Haul ,., .... arilad 1n table 5. abow ten4~c1.. a$.l&11a:r ta tho •• 
I ' 

o'btalatMt ill \he firtt teat ot r.r.nn and uafro.en lnoculwn. !he fae' 

~\ Juice from ~ •• IL plante wae el ... n t1 ••• aa ettec'tve 1nproducl~ 

41_ .... _ a. ~ae trea trow_ plan'. warranted the use of ~trolan juice 

extract 1& 1aoalatiDc plante ueed. ill the hoe' ranee ltuq. jltho1l6h 

the peh.n ..... f i!tteotloDl reeu1t1. fro. 1nocula~1on with unfrozen 
I 

3d- _tno' .... 1.. tbaa. tha., of the t1rl t trial, 1 t val ,,1'8 near17 

the perc.n .... ~,ibat beea .'telDel Ina o\he,- inoculation.. !he 

4ltteeoe in l·at"\~"lt7 aht"'" b7 tro.l. u4 utro •• n juioe extraet 
i 

'1n \bit ex,p_ba .. , "1*1"4 \0. be ~ nII&l~ of 10 .. inacti"t'atiOll of the 

.. \ern eel.,. ._ale nrue. !he wenlu of thi. etu47 an at' compl.'., 
&4,,.thar work .... , "be doM .,... _, 4.tlnl te cOllclulou can be 

ulIWAe 
I ' 

Bo.. (10). la & .,..11 .. · _~. teua4 ,\bat tr ••• l~ anA tbavtnc 

. 

fit u~ plaate iDfecMd vS.tA aUIlt .... &10 TiI'U. cou14~ \0 be aa 

_ta1de ..v... I'..,W«. Sa fa"""'" .... " ... t1ltt.OU"l\7. He feuza4 

... \ .,.... ,.,.. ~_ plaatl ,.. ! tie It tis.. a. utift sa tal .. tn. 
. . 

OftrWlat,rtac • ...." .f (Je1ey ... &10 Tine 

J t va. lea2."M4 £tom crow .. 1& 1947 tb\ .. lWT ., overwinter in t7tah 

,in one of three".,... ... ...... pl'-" .. 107. u roo\ ltook.111 £lal48 80', 

dillked afte" hal-veat In the taU, ...... ,84 -"ok. 1fh1. "cora41 \1 em 

8 •• ted " tbe pN81b111t7 that eel.,. ... a1e rlrue a m1ch, 11.,.6 ..... Wintel' 

\ 
\, 

\ 

'\\' , 

\ 
\ 

~ 1'\, \ " 

'," \." 
:' \,,'0. 

[" \ 
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in disease4 celery plants. Tb teet this possibility, OYerwintered plants 

were oollected trmn the field and. trom pi ts 1n Salt Lake Count,. 1ft eerl,.. 

April of 1948. J'u.1ce extracts were XIled. from each plant collected and 

inoculated by" >.the carborundum abrasion method into h.~thy' celery plante. 

!he reault" sUImlar1sed in table 6. demonstrated that the mosaic vinl.S 

overwintered in infected celery planta. 01 the eeTen plante collected, 

juioe from one plant prOTed to be infeetious. 

OVerwintered plants were collected from the field again 1n early April 

of 1949 in Box Elder Oount:r and Salt Lake Counties. The plants collected 

in :Box mdar Oounty were treneplanted to a benoh in the greenhouse where 

tb.,.. B'tll"V1ved and gr_ vlgorous11'. Two of these plante deTeloped mose1c 

symptoms. Juice ext~acted trom each plant was inoculated lntc healtJv 

celery plants. 

!he results, EL"'lOWD. in table 6. corroborated the results obtained trom 

the first experiment with oyerwlntered celer,y. ODe plant out of the 

eight collected from ;Salt Lake County and two plants from the :riTe 

collected in !ox E1der County proved to be mosaic diseased plents. 

lft.rtged. aphids (Chis heraelelle De.via) were tound feeding on the plants 

in one field in Salt Lake County in 1949 less then 300 yard.s from celery 

seedlings being grown in a greenhouse for transplanting into the field 

later in. the spring. The situation as it existed 1n this community hAd 

all the prerequisite, for en eplphytotlc of the mosaic disease. F1*ld 

ObS8rT'atlona dnt1ngthe Sumler revealed that thl s area was the only on8 

in the state in whlcl' .. western oelery mosaic occurred to a signIficant 

degree. One field showed nearly 80 per cent of the :plants showing severe 

mosaic symptoms. In the other celery-growing areas of the state incidence 



16 

!able 6. Inoculations with jo.1ce extract obteined trom oTerrintered 
celery pIenta showing inoculated end infected. plants. 

Count,. Plant NUmber ~t E1~t8 
Ed lear 110, Inoculated Infected 

Salt Lake 1 5 0 
2 5 0 

19~ ~ 5 3 
5 0 

g 5 0 
5 0 

7 5 0 

Salt Lake -1 4 0 
2 4 0 

1949 
G 

4 0 
4 0 

5 4 0 
6 4 0 
7 4 3 
g 4 0 

:Box Ilder 1 g 3 
1949 2 8 0 
1949 3 g 0 

4 g 1 
5 g 0 
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of mosaic was negligible. This cond1tion could undoubtedly hsve been 

aToided it no mosaio host plants hed been allowed to grow in the area between 

the time of Beed bed preparation and the setting of the young celery plants 

in the field. 
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ROSTRlIGl S!ODIIS 

Among the mosaic d1seases of celet7, considerable dirterenees are 

to be round in tbe host renge of each. Southern celery mosaic has been 

reported to intect ninety-one host plents representing tour t8B111~s o~ 

the Monocotr1edonae end nineteen families ot the Dicotyladonae (17. 1S, 

1". Elmer (3) in Iowa reported 8 ~o8ale disease of celer.y capable of 

infecting a relatively Wide range of host plantae .estern celerr mosaic 

wa.l reportea to haw a tJalTOW host range. restricted, apparentlY'. to a 

few species within the family umbel11tera8 (12). 
I 

&. ho at range atWly of t he western celery mOlaic "'11'"\18 was made 

during the I'priDg and aummer of 1949 to elar117 the ld.entlt7 or the 

080.881 acen' end '0 determine whether 8117 pl~t other than celer:r may 

lene as c,.verwinte~Dg Ust. VariOu.s plents e collect.", trom the tield 

or grown from aaed, .-re us.d tor the hoet range atud7. 'lith the 

exception ot thoae plants chosen specifically tor the etiological deter-

mina.t1on, the plants selected. both crop plants and weeds, were tho se 

found growing in and I around celeT7 fields. An efton -sa made to 

obtain as ~ plante ot the f'8l!1ily Umbell1ferae 88 could be found 1n 

the celery gro.lng regions. Mechanical inoeulatlon, using the car-

borundum method, was the chief meane ot attempted tranlm11s1on of' the 

mosaic 'Virna. 

:Beeide. cele1'7. Apium gra",eol8l\1 L. Tar. dulce D. C., the pienta 

listed below were experimentally infected with western celery mosaic 

Tirus. Carrots were infected using green peach aphid 8S "ell el the 

carborundum method. 



Umbell1.:terae 

Carrot. D!ucua aerot! L. Tar 8atlT~ D. C. 
Chante~ red cored 
Danvers 
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Pareley, Petro8e11n~ erisp1lf!l Nym. Tar. latlfolitun 
U088 ettrled 
Turnip rooted 
Paramount 

\Tater Hemlock, C10'U.ta Douglas.i1 (nc) C&R 

!he virus was recovered from the erpenmentall:y infected plants by 

inoculating juice extracted trom them back into healtb7 celery. 

The Symptomll expressed by oarrots infected exper1mente.11y 'If1 th "tltarn 

oelery mose1c virus were distinct mottling and cupping of the leaflets 

tollowed by 8. al1gbt twisting of the pettoles (See Plate 4). !he plents 

as 8. whole were stunted and appeared chlorotic. Some difficulty WIlS 

experienced in transmi ttine the mil.ale virus to both 'Varieties of carrots 

u8eci. Two aeries of inoculations were made uaiDg the Chante1\81' red oered. 

'Variety. Of the tirat twelve plants inoculated. none developed the d1eease; 

and of the seventeen plants inoculated in the second attempt on17 two 

deTeloped the disease. The failure noted in the first atte~l't was 'Probe,bly 
i' 

due to the use of' plants whiCh were too old. In the second experiment 

thirty-two plants of the variety Dp-~er. were inoculated with mo laie virus t 

of wbieh four developed the diaeaaeG · "teat made to tranami t the Tlrus 

mechanically from di seased to heal thy carrot was 8Ucces.ful. or t"ent~r-

four carrot plants inoculated by mesns of green peach aphid, four developed 

characteristic symptoms. 

The symptoms of mosaio disease on parsley were difficult to di8tin~ui8ht 

especially on the mOss curled. veriety. l sll;~t mottling nf the leaflets 

ot the diseased plant was the only direct indication of the disease. 



20 

Al though the etteeta of the d11ea88 on parsley were mild, some atuntll'Jg 

of the infeots! plants was apparent. The tirst attempt to tran.ml t moade 

virwa 'b7 mechanical 1Ieans to parsley was UD8\lccesBful. l later attempt 

lhowed that ot the twenty.two plant. of the turnip rooted Tariet,. lnoeulated., 

two showed aymptoma. J'roJll the t.o aeries ot twenty-two plants ee.eh of the 

",erlati- -0 •• eutted and paramount, one plant ot 8aoh variety showed 

87J1Ptoma. 

Sn'er1n aDd lrelteg (12) danoDatrated that it weB possible to reeOTEl'" 

the celery mOYic nne from perslq plants showing no symptoms. In the 

expert.ent described above the virus wae recovered only trom plants .howing 

a11D.Pto ••• 

'!'he moat str1k1.llg qmptom. of the mosaic disease on water hemlock wn. 

the prominent vein clearing (8ee Plate 5). Same twistlng of the petioles 

and eupplug ot the leat1eta OCC11%"red.. '!'his is the first report of infection 

ot water hemlock by the western cel~ mosaio virus. Water hemlock 1s a 

petential overwintering hoat plant tor the western celer;y mosaio virua. It 

1e doubtful 'hat the susceptibility of this plsnt 1s Tery significant. 

hownoer. in al much as water hemlock 18 not prevalent in the eeler;y growing 

region. ot utah. 

Two specie. of the fam1~y UMbell1ferae. polson hem~oek. Conl~ 

maoulltum L. and Cow parsnip, Heroele'U}! l,!nat,:nm Miaom: •• c1enloped a 

8ymptom expr ... ion alter being inoculated wi th juiee extracted from mosaic 

d18.u.d celery_ ene of the nineteen pOison h9!!lloek pl8l'1ta inoculated 

aho •• d a mottling of the leaflets (.ee Plate 6)~ !we attempts to recover 

'the ••• tern celery mosaic Tints from thls plant were unsuccesstul. Two 

CoY parsnip plants showed 8. slight puckering of the margins end mottling 

of the leaflets (S88 Plate 7). Two attempts to recover the virus from 

these plants were allO uns.cc8ssful. 
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P1an\a !bat 7a11e4 to DeTelop Symptoms 

!he plants listed below failed. to deTelop 'symptoms when inoculated 

wi th westen oelery !IlOaaic virua. Theae ,lent. were inoculated with 

'both expre.8ea juice and with green peach aphid that had been ted on 

mosaic infected celery plantae 

Ohenopodiaoeae 

Sugar beet. l!~t~ vulgari8 t. 

C~.ltae 

Zinnia, Zl.,.. 4!lec8l18 Jacq. 

Cucur'bl t .... 

Cucta~er. R!C"OJIliI I.ttft L. 

Legum1JlO'" 

lltalta, Mfd1oeco la'1 ft L. , 

UMbell1fe.rae 

PareBt,p, l'a.tlnaca eat1"'1 L. 

tr114 nrlety 
All American 
tJaprove4 Hollow Grown 

!he tol101l'1ng plantrs .. ere inooule.te4 with expre •• ed juioe by the 

carbonmdull _thid onl,.. 

Compostt .. 

Prickly-lettuce, Lagtu.,. lerriol. In. 

later.9011et!Rbna e~laea.1. 

Crego m.ix 

GoldOll rod. soll_.!Im. 

crucifer .. 

Shepherds-pur •• , qg •• ll, bu.r!Et-H"'or1~ (1..) Medl0. 
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Qenniaceae 

Storlc.b111. Erod1\1lJ1 cicutarium (L) L·Rer. 
fT. 

Lecamlnoaa8 

Garden pea. P18'W1l Jatt"f'Ull L. 

lmsh 'bean, J?laaeolua !!1lgarla L. "f8l' hUl1111s Alet. 

KalT8Ca88 

Cheal.B, Halft rotundito11a L. 

PGl,.gonaceae 

CUr17 .. dock. lbyne.!, qr 1ews L. 

Ilarm.DDUlaceae 

Cr.ep1~ buttercup, R8l2\1JlC'11lua r&penl L. 

Solanaceae 

Potato. §olaDUa \ube~osaa L. 

Red b111s 

tJmbell1feree 

Deem parsley, homat1um !impl~ (Jrtttt) Kaobr. 

All attempt. to reco'ftJ" the .,.lruB fro. the inoculated. plant. b7 

transmislion attempts to healthY oeler" were UDBttCc88stnl. 
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OOlfCLt1SIOlfS 

Inoculation stu41el showed that the mosaic disease of celery, .a it 

occurs in utah. is ot virus orlg1n and was read117 tream.i tted by msana 

of .&Chanica! abrasion and green peaCh aphid to celer,y. 1 hOlt range 

8tu~ showed that the disease i8 apparently lim! ted to eertain members 

of the tamill" Umbelliferae. The host range of this virus differs trom 

that ot the soutberneelery mosaic Virua. in thet the former 1e narrow.". 

8Jld does not include OUCU1I1be~ and zinnia, \wo known su8eep1Js of the 

southern celery me se1c vina. 

It haa been pra,toualy demonstrated that the western oelery mosaic 

Virua i. restricted to certain membars of the fam11y Umbelllferae. It has 

been lhown also the.t· parsnip, e member of the femil,. Umbell1ferae. is 

immune to the western celery mose1o virus. The apparent restrictions of the 

celer:y mosaic virus Of Uteh to members ot the Umbellif'erae and the f'e11ure 

to intect parsnip with the Yiru.. indiol'tea that the. mosaic disease of 

cele17 in Utah 1s we.tern oelp.ry mosAic. 1I\1rther en4ence to support 

this contention is pro~ded by the transmission of the virus by the green 

peach aphids. e. known veeto~ 0 f the disease.. end by similar! ties in .the 

symptom expression observed. lltho~ some differences in symptoms were 

noted between those described for western celery mosaic as foU#d in utah 

and those described in California, these can be attributed to various 

enVironmental factors. 

Field observations ot the characteristic spread of the virus. 

expeclall;y from the edges of the field, hRB led to the belief that a 
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more ext.nal ... bOlt ~ 8tu~ will show that planta fOWl! oommonly in the 

viclnit7 of oeler" fields, but not necelsarily ot the. family Umbel11tera., 

-&3'" prOTe to be 8Usoept1ble to infection by the vim •• 
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SUMMARY 

1. Bece:u.se of the economic importance of celery mosaic disee.se in 

Utah. 8. study w~s ma.de in lq48 end 191+9 to determi.ne the etiology of 

the disease and the host range of the virus. 

2. Transmission of the virus was readily eccompliehed by inoculating 

expressed juice by the carborundum method [I.nd. by the aphid ~zus .l!-~rsice.e 

(Sulzer) • 

3. Juice extracted from unfrozen disea~edplants was found to be 

eleven times as infectious as juice extracted from frozen diseased plants. 

4. !he mosaic Virus was demonstrated to be present in juice 

extracted from overwintered diseased celery plants collected in the field. 

5. 1 host rDnge study involving plants found in end around celery 

fields showed that the virus 1s apparently lim ted to e. certcdn few 

species in the femily Umbell iferae , 1 ncl uding celery'. !£.~ um et8veolens. L. t 

Tar. dU1£!. D. C.: carro t, D,!!ucll:l! carota. L. vsr. sa.t i Ve D. C •• : pnrsley t 

f,etrasel1num QTlspua N,ym. ~. 1~tlfol1uml ~na water hemlock, Ci~ 

Doyglaal1 (D.C.) C & R. The infection of water hemlock with celery 

mosaic is the first to be reported. 

6. ~m these experiments it was concluded that celery mosaic as it 

occurs in Uteh 1s western celery mosaic, Memor u..~bell1f'erium H. 
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Plate 1 

Lean.,s tram utah Paecal celer)" plant. naturally infeeted with western-

081817 IIOsaic TiNS. Rote the light colored, twisted. downward cupped. 

leaneta from ~be diseased plents as compared to the leaflet :trom 

healthy celel"7. upper left. (uter Waldee). 



PLATE 2 

PLATE . 3 
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Plate 2 

1 young healthy Utah pascal celery plant. 

Plate 3. 

l young utah pa80al celery plant experimentally infected wi th western 

celery mcwc 'YiNa showing earlY' symptoms of, the dieease. Note the 

prominent vein cleariag of the younger central laatlets •. Some of the 

leaflets are beg1nn1~ to show e. slight downward cupping. 
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Plate 4 

J. 

Leetleta trom carrot experimentally infected with western-eeler,r mOleio 
f 

virua. lIote the mottling end twisting of the leef'lets from the diseased 

plante el compared to the healthy leetlet at the right. 

, 

Plate 5 

Leaflet. from water hemlock experimentally infected with western celery 

lIOae1o Tim.. Bete th~ prcm1Jlent Tein clearing and the twllti!lg and 

donward cupping of the laatlets al compared to the leatlet from a 

heal th7 plant. upper lett. 

33 



PLATE 6 

PLATE 7 



Plate 6 

Left, leaflet from a healthy- poison hemlock plant. Ri,;-tt, leaflet from 

pOison hemlock plant mechanically inoculated with juice extracted from 8 

mosalc-dlseaaed celery plant. NOte the distinctive mottli~ on the 

lep-flet trom the Inooulated plent. 

Ple.te 7 

Left. leaflet from healthy cow parsnip plant. Right, leaflets from 

two cow parsnip plante that hed been Inoeu1~ted with juice extracted 

from a mosAic-dlsessed celer,r plant. Note the fp.lnt mottling on the 

leaflet to the right end the upwerd roll ing of the mArgins of the 

center leaflet. 

, . 
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