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Some Disease Problems of Citrus Rootstocks

E. C. Calavan

Introduction

Except for certain disease problems, many citrus trees would be grown on their own roots or on seedling stocks of the same
variety, thus eliminating many bud-union problems which are currently important as causes of decline and tree loss. Also, sweet
orange and mandarin trees on their own roots are very tolerant of most forms of tristeza. There are several other diseases that
are rootstock-related which is to say that rootstocks tolerant to these diseases usually exist. Two of the very worst diseases, stub-
born and greening can effect all kinds of commercial scions so severely that they cannot be controlled by using disease-resistant
rootstocks.

Let us take alook at some of the rootstock-related citrus disease problems in various parts of the world. We will concentrate
on virus and mycoplasmalike diseases and their symptoms. We will also discuss some very severe disease problems unrelated to
rootstock varieties. Symptoms of the diseases and varieties affected are shown in the Table 1 which follows this text.

Virus and Virus-Like Diseases

Tristeza. Tristeza probably has killed more trees than any other disease in the past 35 years, probably mare than 30 million.
Most of the losses occurred in Argentina, Brazil, Spain, and the United States. Some countries have not yet experienced exten-
sive losses from tristeza. Australia, Japan, India, Indonesia, Philippines, Rhodesia, South Africa, and Taiwan are heavily infes-
ted with tristeza virus and have long used tristeza-resistant rootstocks such as rough lemon (India, Rhodesia, and South Africa),
mandarin (Taiwan and Philippines) and trifoliate orange (Japan). Other countries, including those surrounding the Mediterranean
(except Spain), Mexico and Central America, Chile, and part of the United States (Arizona, Texas, and parts of California) still
have little or no tristeza present and still have millions of trees of the highly sensitive sweet orange/sour orange. Tristeza, if estab-
lished in these areas, will eventually damage or destroy the trees of sweet orange/sour orange. Tristeza is known to be spreading
now in Peru, Spain, Israel and the United States. It probably is spreading in Turkey. The disease has not yet killed half of the
world’s highly tristeza-sensitive trees. . ’

Symptoms of tristeza are varied, depending on the strain of virus, the variety of host and the environment. Usually the sour
orange phloem is damaged near the bud union producing a girdling effect which results in starvation of the roots and gradual de-
cline of the top. Pinholing often occurs in the sour orange bark just below the union. Sometimes the quick decline effect with
sudden wilting, occurs when a sudden and severe water stress develops. Starch disappears in the rootstock before it does in the
top. All known forms of tristeza cause some vein clearing and stem pitting of Mexican lime at cool to moderate temperatures.
There are some mild isolates of tristeza virus that cause little damage to trees on sour orange rootstock. Some other rather severe
forms of tristeza are called seedling yellows, stem pitting, and ‘Hassaku’ dwarf.

Seedling yellows causes yellowing and stunting of lemon, sour orange and grapefruit seedlings and usually some vein corking
of Mexican lime. 1t can damage mature trees of these varieties. Seedling yellows appears to be abundant in Brazil, Argentina,
South Africa, Japan, India, Southeast Asia, Philippines, Australia, Hawaii, and Taiwan.

Stem pitting tristeza occurs on grapefruit and its close relatives, such as ‘Hassaku’, causing severe stem pitting, dwarfing of
the plant, and small fruit size. Tristeza also causes extensive stem pitting of sweet lime and ‘Alemow’ rootstocks, badly damag-
ing trees planted on these rootstocks. Stem pitting is most common in areas where Toxoptera citricidus (black citrus aphid} is
the principal tristeza vector. In some localities stem pitting causes considerable damage to sweet orange as well as to grapefruit.
Tristeza stem pitting of grapefruit and sweet orange is extremely rare in California and Florida but tristeza is now killing grape-
fruit trees on sour orange rootstock in both states. Where severe stem pitting of grapefruit or of limes is common it appears
advisable to use a mild strain of tristeza for protection against stem pitting, as has been reported from Brazil. Itis possible to
obtain tristeza-free young trees by using tristeza-free buds propagated on clean stocks. However, in heavily infested arcas the
young trees soon hecome infected with whatever isolates are being moved by vectors. In such situations inoculation with one or
more isolates of tristeza virus mav be desirable.
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Psorosis. The name psorosis is applied to a group of diseases that are believed to be related to each other; in addition to
common psorosis there are blind pocket, crinkly leaf and infectious variegation, Satsuma dwarf, concave gum, eruptive gum-
mosis and ringspot. Of these, crinkly leaf, infectious variegation and Satsuma dwarf are known to be caused by viruses.

Common psorosis causes pimpling and scaling of the bark of mature trees of sweet orange, grapefruit, mandarin, and tan-
gelo. Lemon, trifoliate orange, citranges, and limes may become infected but do not scale. In advanced stages the wood be-
neath lesions dies and discolors to develop the “woodform” of psorosis. Psorosis was once the most important citrus virus
disease in Florida and California. Thanks to budwood programs it is becoming a minor disease except in old orchards.

Infectious variegation causes crinkled and puckered leaves and some leaf variegation but is less common than the very sim-
ilar disease crinkly leaf. Lemons as well as oranges may be affected. Infected lemon fruits tend to be rougher than normal.
Occasionally these viruses are seed transmitted.

Blind pocket causes abrupt depressions in trunks of affected trees and affects some trees of various varieties in California
and Florida, but is easily avoided by using registered budwood.

Concave gum causes some stunting and results in formation of broad concavities on the trunk and large branches. An oak-
leaf pattern is normally associated with this disease. '

Relatively little is known of eruptive gummosis and ringspot. Eruptive gummosis and perhaps ringspot may be spread by an
unknown vector. Their geographical distribution is incompletely determined but they appear to be present in South and North
America.

Impietratura causes gumming in the peel of grapefruit and some other varieties in countries around the Mediterranean basin.
A leaf symptom similar to that of psorosis is associated with it. There is proof of graft transmissibility but no proof of natural
spread.

Satsuma dwarf has a leaf symptom similar to psorosis and causes downward bending of leaf margins on Satsuma trees in
Japan and Turkey.

Fortunately most psorosis diseases can be completely avoided by using only registered psorosis-free seed and budwood
materials.

Cachexia (Xyloporosis). Cachexia is important mostly on certain mandarin, mandarin lime, tangelo, ‘Alemow’, and sweet
lime varieties when these varieties are used either as scions or as rootstocks. The virus can infect sweet orange, sour orange and
grapefruit but causes little or no damage nor symptoms on these species. Cachexia infection is widespread in most of the citrus
world in old budlines but, since it has apparently no means of natural spread, it usually is found in seedling lines only as a re-
sult of graft transmission. It is easily prevented by using cachexia-free stock but the most rapid indexing method requires about
6 months to a year.

Symptoms of cachexia are lens-shaped pits in the wood, especially on the trunk and rootstock, usually with gum impregnated
irregularly in the bark, and pegs on the innerface of the bark. Severely affected trees usually have chlorotic foliage and are stun-
ted. In stocks or trees such as ‘Alemow’ and ‘Palestine Sweet lime’ the symp toms closely resemble those of tristeza but cachexia
pits are broader and the bark contains more gum than with tristeza infection.

Cachexia is relatively unimportant in California because most popular budlines are of seedling origin. However, ‘Alemow’,
the principal rootstock for lemons, reacts severely when budded with cachexia-infected lemon buds. If there were an efficient
vector present many lemon orchards would be ruined by cachexia. Budwood programs in Florida and California have done much
to control cachexia.

Cristacortis symptoms are similar to those of cachexia but occur on sweet and sour orange scions and rootstocks. Pits are
usually larger than for cachexia and gum deposits are present in the woad. Cristacortis has not been reported in the Unlte'd State§
nor in most other citrus producing countries but is common in the Mediterranean area. No natural spread is known for cristacortis
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Woody gall or vein enation. This virus disease causes rough woody galls on Citrus volkameriana rough lemon and on some
other lemon and lime trees and rootstocks. Galls form especially at wounds on infected plants. Woody galls at the bud union
are very common on rough lemon rootstocks in Peru but damage to the tree appears to be minor in most cases. Vein enations
on the leaves are found mostly on young, vigorous trees and are rarely seen in the orchard. The woody gall virus is transmitted
by aphids, including Toxoptera citricidus, Aphis gossypii, and Myzus persicae. The use of vein enation-free budwood in clean
areas is advisable. In infested areas the use of clean budwood helps to improve the appearance of young trees on rough lemon
rootstock but the trees soon hecome infected with the virus.

Stubborn. Stubborn is widespread in most arid and semiarid citrus areas of the world and has ruined several million trees
during the past 40 years; it rarely kills trees but it lowers the quality and quantity of fruits. Stubborn is especially destructive
in California and Arizona, in the wammer portions of Mediterranean countries, and in Peru.

The symptoms of stubborn are somewhat variable but include low yield, stunting, eccentric or acorn-shaped fruits, stylar-end
greening, blue albedo, seed abortion, stiff, upright growth of leaves and stems, small and sometimes motted leaves, premature de-
foliation and drop of fruit in hot areas, and dieback in severely affected trees.

There are about 2 million stubborn-infected trees in California and probably at least that many in the Mediterranean. The
disease spreads readily by vectors, as yet unidentified, in some California locations. The vectors are believed to he leathoppers.

All commercial varieties of citrus appear to be susceptible to stubborn regardiess of the rootstock used, but sweet orange,
grapefruit, and tangelo are the species most frequently attacked. Lemon and lime trees are rarely attacked by the stubhorn
pathogen,

The apparent pathogen of stubborn, Spiroplasma citri, is unique in that it is mycoplasmalike, has many forms, and can be
cultured from diseased plants and from insects suspected of being vectors. The suspected pathogen is sensitive to tetracycline
and to some other antibiotics. Thus far, attempts to control stubbom by antibiotic treatments have succeeded only with small
plants grown in hydroponic solutions containing tetracycline.

Most stubborn infections of importance occur in young trees less than 4 years of age or from infected budwood. In areas
where natural spread is relatively slow stubbern can be controlled by planting clean trees and destroying visibly stubborri-diseased
ones. It is not known whether plants other than citrus are hosts of stubborn.

Spiroplasma citri is smaller than most bacteria, motile at certain stages in citrus and insect hosts, and has a characteristic spiral
form of very slender filaments at one stage of its development. In citrus this organism seems to be confined to the sieve tubes.

Greening. Greening is by far the most dangerous and destructive citrus disease in the world. Greening is called by various
names including blotchy mottle in South Africa, leaf mottling or leaf motde yellows in the Philippines, citrus decline in India,
likubin in Taiwan, and yellow shoot in China. The symptoms resemble stubborn but greening is far more detrimental than stub-
born to citrus trees. Greening is vectored by the psyllids 7rioza erytreae in South Africa and nearby countries and by Diaphorina
citri in southern, eastern and southeastern Asia, the Philippines and Indonesia. Greening is present in most of the tropical and
warm subtropical citrus areas in the eastern hemisphere but has not been reported from the westem hemisphere. In the western
hemisphere, only Brazil has reported having either of the psyllid vectors. Climatewise greening should do well if established in
the western hemisphere, especially in Florida, Mexico and the Caribbean area.

Greening has completely ruined many milions of trees in the Orient and in South Africa during the past 20 years and contin-
ues to ruin millions more. The apparent pathogen of greening is mycoplasmalike but it has a thicker covering arou nd each cell,
making it resemble bacteria in this respect. The greening organism apparently is more difficult to culture than is the stubborn
organism.

Greening attacks all important varieties of citrus regardiess of the rootstock variety on which they are propagated.

No control has been developed for greening but injections of tetracycline-HC1 appear to have improved tree condition and
production of some greening-affected trees in South Africa. Reports from the Philippines indicate inactivation of the greening
pathogen in mandarin orange budwood dipped in tetracycline solutions. In India promising resul ts have been obtained by spray-
ing tetracycline antibiotics on greening-infected citrus trees.
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Miscell aneous virus or virus-ike diseases are listed in Table 1
Bud-union Disorders

Disorders at the bud union may severely damage or kill citrus trees. Some such disorders are due to transmissible pathogens;
others for want of a better term are called incompatibiities and are apparently not transmissible.

Among the transmissible diseases causing bud-union disorders are tristeza and citrange stunt. The latter is rare, except that
itis usually present in old budlines of ‘Meyer’ lemon and can cause a brown stain and crease at the bud unions of sweet orange
or mandarin scions on citrange or trifoliate orange rootstocks.

Many scion-rootstock combinations are sometimes or aways incompatible. Among the most common of these is sweet orange
(especially blood orange) on rough lemon. This combination is rather variable in its performance, certain budlines on certain
rough lemon seedlings are apparently fully compatible while others are slightly to severely affected.

Calamondins and kumquats are incompatible with most other citrus varieties and form a bud-union crease with highly ab-
normal xylem and phloem at the union. This disorder does not appear to be transmissible.

Some citranges and trifoliate oranges are highly incompatible with certain budlines of lemon, especially ‘Eureka’ and “Villa-
franca’ selections. There also seems to be considerable incompatibility between sour orange and some citranges. No scion root-
stock combination can be considered fully compatible in any situation until it has been tested for 10 years or more in a given
situation.

Maintenance of a strong, viable citrus industry in any country requires the prevention and/or control of severe diseases. Fun-
gal and bacterial diseases may be controlled by cultural and pesticidal measures but graft-transmissible and bud-perpetuated dis-
eases can best be controlled by the use of clean propagating materials, resistant or tolerant varieties and combinations, and by the
replacement of worthless diseased trees with healthy ones. In some areas severe diseases such as stubborn and greening cannot be
controlled by any practical measures available at this time. Under such hopeless circumstances it is advisable to change to another
crop.



*sjeua)ew anefiedoad aasg-aseasip as)

*sjeuajew aanefedosd aasy-aseasip as

‘sjeuajew aanefiedoad aasj-aseasip asf

*sjeuarew anyefiedosd aaig-aseasip asn)
'jeusarew aanebiedoasd aasy-aseasip asn

*$a|aue ] peq A0WA) pue SUOIs3| jlews
adesas :jeuajew aanefiedosd aaiy-aseasip asn

1
«w

*saan pay3s4ul Aonsaq

‘uoissiwsues} (eatueyasul Juaaaid 0y Ajjes
-1way $100} BN 3z IS “sjeuajews aay

-efiedosd ueaja pue $)20153001 Jues3|0} asf

‘sjeuajews aanefedoad aaij-aseasip asq

*paas pue poompnq aai}
-aseasip as() ‘s)901001 3jqr1daasns proAy

jo13u07)

*sajeijojul
‘U0 3| A0S 'S3tuN| 18aMms ‘sawn} uuepuew
180 pue andfiuey, ‘suoayd ‘sabueni)

'Apsow ynyadear)

*saaed| fiuno A awos u sBunpiew
3N)[SIS0I0S4 °1INU} JO SA|pung JEINISLA
‘el ULIURIIAYPIW

pue ‘13)u33 ‘puns uy slisodap Awwng
-a0fuey Jaamq,

*(a1e1) musoyeg
‘saliuelo 19ams pue anos ‘saun| ‘suoway

eimenaidu)
-saaea) funoA u) apow ayigsisososy apiow 13amg
-saaea) funoA jo Huyddns
*3pIMp HOM pue fujoay sanea) pazsoisip papjuu) jeay Apjuii)
*saaea| funoA ui
"$131p0 awos pue safiuelo j1aams uiaied jeag-)eo pue syaay ‘sayauelq
pue Inos ‘suuepuews ‘sau) ‘suowa ‘apIMp o 10{ew pue yunI} uo SANIAEIVOI peolq wnb aAeauo)
*suo1sa| fiuijeas Ajjeuociseaso Hunn
‘suuepuew ‘safiueio 1aams ‘suoway apimppom Ajeap uo suoissaidap jewipmifuo} 3dniqy 1a)00d puig
*$31JaLIBA J3LRO )SOW ‘Ajuo Swo)
-dwAs yea) ‘Jinyadesf ‘sojabuel ‘sunepuew *saal) a1meul ul suoisa| yieq jesauab uowwoy
‘safiueso 19ams ‘swioydwAs jeaj pue yueg  -0S Apeau 10 ‘apIMpPHOM 10 |B30| ‘S13JUI3A 3WOS UO Sy I3y 183]) SIS0HO0Sd
sy
Ma} ‘poom ul sarooib pue wnb ‘saaes| jo
*sabue10 193mg *(a1e1) pzeag Buipna ‘yoeqaip pue Buriamoyy aaissaaxy T4 4V

.ac_EEm
‘uonta pue aun) andbuey, ‘afuenis
‘ale1|0ji1) JO SIO0YS UO SIYI0 K] MO (A
‘U019 JO SUIBAPI JO BpIS JAMO| 8L JO
fuiumosq pue fujoers ‘ Aiseusda ‘awi)

,AndBuey, pue ‘abueio ajeijo}1n ‘sa
apimppopm -UeI3 §o yeq jo fuijeds pue Buiyoes) S114030X3
*sojafiue) ‘sabueso *sau}  “yeq w wnb ‘asepins yreq sauut uo sbad
193ams pue Inos ‘suliepuews ‘yuijaders -UN03 veaue.La} pap Pa1saIa pooMm yauelq pue yunn ul g SI11H0IV1SIH)
“Buy
*sofafiuey -Junjs {y1eq o asepins Jauul uo shad
‘Sawi| epueus ‘sulsepuew ‘, Moway, *Seale SniNa SO pue xieq ul winb Jpoom yuniy ut iy VIX3HIVI
pa123j e sanaliep uounqiasig swordwAg
SN J0 saseasip axyijewse|dosAw pue SHA 3OS §0 |011U0I pue uoNNqUIsIP ‘swoydwAg
1 3lqel

asessi(]



-smo|jaA Burypaas aag *aliueso 1aams seale aulos ul pue ‘, Mowaly,

*funid was Jo aay jeuajew aaneledosrd asn

*eaie ue vl juasaid ase

saal} payaaju) Maj e Ajuo 1 ajqensap st uon
-gaipesg "judpenasd st smojaA buypaas asaym
seaie ui [njasn 3q Aew u01123104d $50179 "SMO|
-joA Bupaas jo aayy jeisayew aanebedosd asp

*Sease PaSajti Ul SNAIA BZAISIN JO e
pllw e 1pIm paraajui jeualew aanefedosd asp

(1]
© ‘uuepuew

,enedoaj), 10 auyy ,indbuey, ‘sfiueso jaans
‘afiueny1a Jako1 |, ‘a1e1|0411 Se YInNs $)30151001
1 1M SUOREUIGUWIOD JUBII|0} 35N 313LMaS|]
‘sjea1ew aanefiedosd aaiy-aseasip osje ‘uoned
-1peia pue aupjuesenb asn sease 3aly-aseasip u)

‘sjeuajews
aanetiedosd ueajd asn "seai) pa1dajul Aonsag
*53a1}

payaajul Aonsag “poompnq aaly-aseasip asq
-spuajew aanefiedo.d aaiy-aseasip asq)
‘sjeuaew anjefiedoad

aa1)-aseasip as() "saan pajoajur Aosaq

*sjeua)ew aanebedosd aaly-aseasip as(

j0u0’)

*safjariea pajejas Apsojd pue yinyadery

*smo|jaA but|paas aag

‘eale ueaues
-afiueio -1a1ipayy) pue -y g ui el
nos pue suowsdj ‘yruyadess ‘suon)  1ng sease snid Jsow uj

‘uuepuew Bury),

pue ‘eapioAogo " ‘nyessey snii ‘uedep

"eIUIWY LION Usalsam-1)
*, MOW3[Yf, PUB aul| '$3I01S)1001 -NOS U] pUe UB3UBLIAYIPIY
Jaypo awos pue nnyadesd ‘afuelo  punose s)ausIp awos 10}

AN0s uo *9)3 ‘afiueso Jaams ‘unepueyy  1daaxa apimpliom Apeay
"spuqAy aeropn

snouea pue sajetjoyin ‘safiueniy *jeapane) aag

*$1311189 ssajwoyduwiAs *umoib 1

a1e suowaj 13Aay, ‘B5/39xa SNAy)  UOWA| 13A3| 1aA3I3YM

*ullepuew ewinsyeg *Aayanj ‘vedep

*safiueso ‘3pPIM

13ams ‘suliepuews ‘suowaj ‘Jnyadelq -prom Apeau Ajqeqoiy
*Apsow afiueio 1nos pue suoway *apIMppo

pajasjje saijaliep uonngins:g

1Ny pae jjews pue
uonanpoid moj Isaaea) papiow N1010Jyd
jews ‘Bunums ‘poom ut sarooib pue 14

*aunj uedixajy 3o Buiyio waa Ajensn
pue Buigyid ways 'sanauea ajqndaasns A
-ybvy jo sanea| 3o bumojjah pue Gugumg

*)juns) uo smoiny pue Gugud
Ways !saneaj pap|oy paemdn ‘ajed ‘jjewg

*S3133118A JWOS UY
$}j39 aeWO0IY3 ‘doy §O 3uNjI3P ‘saIIALIBA
1310 3WOS PUE 3uk) INOS JO POoM W Sid

‘uolun png 1@ S3qN} 3A3IS 101U 'SaN3LIEA

awos jo saaea| GunoA ut fiurieajd 13jutap

*13pJ0
-sip uoiun pnq ‘fununys sanea) payaoisip
payno)q ‘poom u saacoab pue syid daag

-bunums sim pue
sanea| Guno A jo buiyano|q pue uoni01siq

*swojdwAs
Je3] a1 sis010sd ‘saAea| Juaq piemumo(]

*suoisa) wals pue buyseajd maa
S3WIN3WOS ‘Sanea) awos uo shuls Mofjsp

*jea) Apjuna
jo swoldwAs snyd saaea ui uonefariep

swoydwAg

funyd weag,

smojjaA fupaag,

jlemp nyessey

(aunj3ap yomp)
VZILSIH Ly

ums afiueniy

L ERLENSAJ)

pemp ewnsjeg

jodshury

uonehliau ea snonaayu|

aseasig



67

*seale pajsajul Ajiaeay ui sanaiiea 3jqndad
-sns Ajyfiry Bunue|d ploay -Buipeasdsou si
WIogqN}S 313YM B3IE UB U 10 SI00pUI )efie
-dosq “sjeuaew aanebedod aaij-aseasip as()

‘Seale palsajul
Apaeay ui Gunueyd proay -peaids Ajjeameu
jou i Buuaaib asaym ease ue ui ayefiedoad
pue sp uaiew aanebedoad aai)-aseasip asM)

*jeualew
annebedosd ueajd aspy ‘saany payasjul Aonsaq
*sjeualewt

aanjebedoid ueaja asn "sx201s3004 3un| 4Nos

pue uousa) yfinos ‘eueriaweyjon *J pIoay

jouo)

“pale ueaueLIaNpay AR
*)90)5)001 J0 ssajpselias  pue ‘niag ‘0dixay ‘eruiop

saijalieA 1ayio 1sow pue suonid ‘sopl -jeg ‘euoziy ui yuepiodw)
-uey ‘sabueio j1aams pue 1nos ‘yinyaderq “apimppom Apeau Ajqeqoigd

-uemie] pue euyq ‘ssuddi

-iyd ‘puepiey ] ‘ersauopu

“}I0)S  ‘eipuj ‘sauunod Agieau

-1001 §0 ssajpaeBias sapauea Juepjodwi [y [RI9A3S pue e3L}Y nog

-afiuenia 1akoa],

‘opbue) ,0puepQ, ‘U0IND ‘BuN| ,URIIXIY,
‘uowi) ‘yenbawn} ‘yenbwny ‘uipuoweye) *(a1e1) erniojiie)

*safiueio 1nOS pue 13aMs ‘saull| W'SN ‘eany
‘uowa] yhinos ‘uoway eueliaWwey (o sn1yY S ‘Mudd ‘ueder ‘elensny

parsajye sanaviep uonngLasig

*$10)93A 335Ul Aq panjiwsuel j

‘pjRIA mo| Sipmoib

Aysnig ‘aseds |epousalul 1I0YS YRIM SAARI)
papiow 10 3M010§y3 jjews sbim 3jdiynw
Wbudn yns ‘uonioge paas iopagie anjq
pue (Buwuaaib pua-1ejA)s) s}y jo uone
-10)09 3S13AU SAWNAWOS (s}inyy padeys
-1109€ 10 ‘2113u3333 payoysip bununyg

*uo1LI0ge paas ISaAea| Jo aplow
Ayno)q ‘aujdep jesauab asanas pue yaeqaip
ajqelapisuoa ‘saaea| jjews 'suny uadeyssiy
PIRIA MO| YuM pajums pue 11040]Y3 saas)

-smaa mo|jah wbug

*$)001 pue

‘sayjoueiq “yuniy uo sjjef Apoom yinol
‘saAea| Jo apis1apun uo suondalord jews

swoydwAg

NHO098N LS«

*(300ys moj8A

pue ‘mqnyp ‘Guipiow
jea] ‘autjdap snnid
‘ap1ow Ayao|g payjjed
0sje) ONINIIH 9«

NI3A MOTT3A

(uoneua wmap)
17V9 AGOOM«

aseasi(]



