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GERMAN ARIAS JARAMILLO. identificado con la cédula de ciudadunia No.
14.993.364 de Cali. y tarjeta profesional de abogado No. 18.842 del C.S. de lu J.
actuando como Apoderado del Centro Internacional de Agricultura Tropical — CIAT y de
la Corporucion BIOTEC, dentro del trdmite de la patente sobre “Proceso puru la
propagncion clonal in vitro de plantas de guandbana (Arnona muricata L.), empleando
imicroinjertacidn ciclica”, doy respuesta al oficio de la referencia de la siguiente forma:

Envio a usted copia de los siguicntes articulos, no sin antes observar la reserva que los
mismos ticnen en cuento a Copyright, para que se proceda de conformidad.

Los articulos que enviamos con csta respuesta al oficio de la referencin son los siguientes:

#) Murashige T el al. A Technique of shoot apex grafling and its utilization towards
recovering virus free Citrus clones. Hortscience 7 (1972): 118:119

b) Navarro L; et al. Improvement of Schoot-tip grafting in vitro for virus free Citrus.
J.Amer. Soc. Hort Sci 100 (5,1975): 471 —479

¢) Jonard R et al. In Vitro Micrografting and its application to fruit science. Scientia
Hort. 20 (1983) 147 - 159.

Los artlculos que anexamos, solicitados por la Superintendencia de Tndustria ¥y Comercio.
dentro del' trdmite de la referencia. no afectan los requisitos de patentabilidad de la
invencidn que se solicita, por las siguientes razones:

PRIMERO.- Al contrario de las especies vegetales herbaceas (aquellas que no producen
tallos lignificados), la propagacién in vitro de numerosas cspecies lefiosas, en las que se
pueden incluir especies de drboles frutaics o [orestales, no ha sido posible a nivel
comercial.

Los problemas que se presenian al inteniar aplicar metodologias convencionales del
cultivo in vitro a estus especics, han sido enumerados y discutidos en detalle en la
solicitud de 1a patente. En la especie lefiosa para la cual se estd solicitando la patente, el
guanibano. a pesar de numerosos intentos, tampoco ha sido posible ¢l desarrollo de
metodologias de propagacién masiva in vifro. La invencidn que sc desea patentar incluye



no solo una sino un conjunto de innovaciones que hace posible por primera vez la
propupacion /n vitro a nivel comercial de clones de guandbano.

. SEGUNDO.- Principalmente dos modificaciones de las mectodologfas convencionales
hacen que el procedimiento de la splicitud haya resultado en el desarrollo de una
metodologia aplicable d mvel camercml como se indich en las pagmas 15y 16dela
solicitud de la patente, am’

) El uso de puntns ¢omca,4 .para [orzar un contacto directo y' estrécho entre los
tejidos del microexplante. y los del patrén,: - que permmé ‘incrementar
considerablemente i eficiencia de la microinjertacidn;

R
b) La aplicacién del concepto de m:cromjbrtamdln clclica in vifro’como herramienta
de propagacion veg,elalwa de yemns' e _ .-
l ' '.n l' ek T w " " .

TERCERO.- La Supenntf;ndenua de lndustna 3y Comerc:o indica que "cualquier persona

versada en lu técnica de miéroinjeriacion estaria motivada a emplear lus nuevas yemas

Jormadas por el microexplante para la produccion de nuevos microinjerios, y asi lograr”

ung mayor multiplicacion clonal”. Eslo, para resaltar que el proceso que se quiere
0 patentar “podria constituir el resullado de ensayos Ssistemdticos de la aclividad

investigativa® y que resulta obvio para un investigador en el campo de la propagacion

clonal.

Alcanzar una mayor propagacién clonal, sin embargo, no es suficiente para desarrollar
metodologias de propagacion aplicables a nivel comercial, puesto que gi estas no son
eficientes, como ha sucedido hasta el momento, los costos de aplicar las metodologias de
cultivo in vifro en la propagacién del guandbano serian tan altos que esta actividad no
podrla competir con otras técnicas de propagacién. No resulta pues, obvio aplicar el
concepto de microinjertacidén ciclica en la propagacion clonal masiva si es que el
investigador versado en técnicas de propagacion no cuenta con metodologias eficientes
de microinjertacién. Estas Gitimas constituyen igualmente una de las innovaciones de la
solicitud de la patente.

Con respecto a la argumentacion de que un proceso patentado de propagacion en papa,
que involucra la microinjertacion de yemas, constituye una anterioridad y puede ufectar

O la patentubilidad del método desarroliado, nuestra opinién es que esto seria vélido si la
técnica de microinjertacién empleada en papa fuera similar a la descrita en la solicitud de
la patents, lo que no es el caso. Tal como se presenta en el ejemplo | con el uso de
metodologias de injertacién como las aplicadas en papa, que no incluyen el uso de puntas
conicas que proiejan la yema microinjertada de la desecacién, una innovacién de la
presente solicitud, solo se obtienen eficiencias de prendimiento tan bajas que no permiten
la aplicacién de la microinjertacién como método de propagacion.

PETICION

Con fundamento en los argumentos expuesios anteriormente, solicitamos el
:agocimiento de la patente de la referencia.

C.C. No\14.993.364 de Cali
T.P. No. 18.842 del C.S. de la J.
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“ A Technique of Shoot Apex Grafting and
Its Utilization Towards Recovering
Virus-free Citrus Clones'.

T. Murashige, W. P. Bitters, T. 5. Rangan,

E. M. Nauer, C. N. Roistacher, and P. B. Holliday?
University of Callformia, Riverside

Abstreci. Shaot spices, excised from CTorus
cultivars of known viras content, were
succemfully grafied ir vitro onto disase-froe
rootstock seediings and some vime-froe plants
ware oblulned. The proloaged juveniic phase
which chamcicvizes diwcas-free nucellar tinos
was bypasmd by thls procedurn.

Morel and Martin (4) flmt
demonstraled ihat virus-free plhonts of
Dahlis could be recoverad from infected
plants through shoot apex culturs. This
technique, commonly referzed to by the
misnomer *'mersium culture,” has been
applied routinely since to roproduce
virus-frec plants of diverse species (3).
With this tcchnigue,' stam apices
0.2-0.5mm long ars exciaed and rooted
under aseptic conditjons. The slem apox
I composed of Lhe spical meristem und
s few mubjacent primodiol leaves, is
ofton [ree of pathogena and is culturable
in rolatively simple nutrieat media.
Exposure of the sourco plant to warm
tomp (heat treatment) for prescribed
periads lesscns  the pomsiblilly of
pathogen Lransnision.

With Citrus, hoat-lreating has boen
satisfactory In providing bud-wood frece
of cerfuin virusea, epn., tristeza, vein
enation and psoroals (Roistacher,
unpnblished), However, it has proven
ineffective for the exclusion of other
pathogens, e¢g., exocortls, Snccesslul
culture of the shool spex or meristom
of Citrus, ike other trea species, has not
been aitained thus far. 1l i possihle 1o
nmintein explanta in yitro [or soveral
manths, hut with nan significani
dovolopment, Successful culture of

IRaceivad for puhlication Septambsr 27,
1971,

2The suthors gratofully acknowiadge financial
suppart from the Califarnis-Arizona Ciima
Advisnry Baard.
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mucollus (lssue tn recovar virusfres
plants of divorsc Citruse species and
cultivars was reporied previoudy (1, 5).
Unfoctunately, plants ariginating from
nmucellug tisue are juvenile und remuin
so0 for substantial periods. in view of the
fallure of shoot apex cultures of Citrus,
and to avoid the juvenile phase while
reesiablishing diseassfrev planls, o
techniyue has beon doveloped by which
the ihoot spox ix grafied in vitro onlo 8
disceae-free seedling rootstock,
Succemful opplcution of this techaiquo
depends on the fact 1hat Qitrur seadfings
are generally frec of virus and on the
awumption that the shoot apex Is
pathagen-froo,

While the suthors are able to reporl
on a workable procedure which has
beon adegquate for present needa they
cennot os yat presorihe optimum
conditions; experiments aré in progroas
1o this end.

The Rovrstock: Clirus scedlings tend
tn produce advenliliom shoots,
particularly from sites of injury. Thus, it
is desirable thai the rootstock should
contain a dlsiinct morphologicul
morkor. The 'Troyer® citrange (Cirmus
sinensis CQshock %  Poncinis trifolista
(L) Raf, mnd the trifoliate omnge
(Poncirus trifoliata (1.) Raf.}, bocauso of
thelr trifoliated keaves, werne salocted as
marker stocks. Both are highly
palyembryonic and their scodlings arc
principally clonal. Rootstock seods were
obtained from fruits harvested in season
from the cultivur colloction al Rivenside,
Tho sseds were removed froun the fruils,
wagshed in lup wuler, henst-treated
{immorsed 10 min in walor ot 529C),
surface-driod at mom temp for wverul
hr, dusted with Arasan, placed in
pulyeihylenc . bags, und stored at 5°
uniil used,

When used, the seeds were rewashed,
peelod (both intcguments removed).
wrapped In cheesecloth and
surfacesleriized by immemion In

HORTSCIKNCE, YOL. 7 (2), APRIL 1972

sedium hypochlorlte solution (Purey
diluted 10 x) for 10 min, rinscd twig,
with sutudlaved wator, and sowed g,
wutocluved, moiur vermicutlio 4
mixiure of 4% g flocly ground
vermiculitt znd 25 ml delonixg
diatllled-water placed in 25 x 250 mp
Pyrex culiure inbes wus used s the
germination medium. The culiore tuheg
wore capped with atainless steel closures
and autaclaved for |5 min al 1219¢
Three sccds were sown per tube und
permination took ploce in dorkness o
279, After 3 woeks the socdiings wers
removed asoptically Irom the tubes,
sclected for uniformiry, transferred o
slerilv peiri dishes, und decapitaied 3
vm sbove Lhe cotyleduns for grafting.
The shoot apex: Wherever possible
the terminal portions (2-3 om) of
growing shoots on mature, bearing tress
of known vina content were used o
source of shont aplces, The Lerminaly
wore pinched off thelr subtending older
growrhs, ploced in polycihyleno bugs,
and brought 1o ths kaboratory. They
were stripped of 1heir lcuves, wrapped in
checse-cloth, surface-sterilized by
immersing 10 min In 10 X diluted
Purex, rimed twice with nutnclaved
water, and transferrod to sterile petri
dishes for exclalon of their apices.
DPerforming tha grafi: The routstock
seedlings wero transferred individually
1o sterlle petri dishes Jinod with sterile,
moist Whaitman No. 50 Mter papor. The
moist filter papsr served to relard
dessication of tissues during excision
and grafting. The disinfccled stom tip of
the scion cullivar was placed in another
sterile petrl digh, also Jined with moist
filter paper. Al (oliar appendages,
except for 46 of the youngest leof
primordia, were removed and discarded.
The shoot apex, i.c., the merisiem dome
togsther with the remuining primordis!
leaves, was gevored und wransforred from
the stemn to the decapitaled roolstock.
The cut srface of the decupitated
wocdling was apparently sufficiently
nwoist 10 ochieve adherence betwoen
shool upex amd rootstock. In view uf
Ihe small size of the shoot apex, it wis
necessary 1o devise special
micro-sculpels oul of picces of razor
blades Lo accomplish the excigion. il
wns alko necesmary o porform Lhe
oxcision and the transfer to roolsiock
with the ald of a dissceting microscope.
Al manipulstiony were performed in g
cleanuir hood to minimize air-borne
contamination. Moicover, in excising
the shaot apex, the sculpel was dipped
In dilute Purex betweon cuch cul o
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void possible apread of pathogena from
|nfected Lo uninfected tissues.
Mainiemance of grafted plantt: The
ted planis were imnsferred 10 sierile
Sopliure tubes (25 x 150 mm Pyrex)
. ;nnulﬂi!ll 10 ml Hoagland's solution, A
drele of 9-cm Whatman No. 50 flier
paper. folded in the form of a stool and
ocntead in ils cepter. wan placed in
the solulion to serve os support. The
root of tho roofstock was Inscried
{+ thmough the perforadon in the fliter
Fs puper pluiform. The tubca were capped
L with polypropylena closuren The
!, oultures wern pluced upright under low
intenafly artificial Hhunination {1&hr
dally cxposure to 1000 lux light from
120-W Sylvania Gro Lux Lumps) and
¢ maintsined at constant 27°C.
! Following mseplic procautions, the
f tubes wers uncappod petiodically and
any shoots showing trifoligto loavcs
i wore removed with & pair of elnnguted
surgical sclmors. At I-month intarvaols
the cultures showing successful prufis
were transferred 1o fresh nuirient tubes
to maintaln vigorous growth, Afier
epprox 5 months the grafted plants
wurs large cnough to be trapsfarred (o
woll. The plunla were potied In
autoclaved szoil, walered with
Hoagland’s anlution, covered with
polyuthylene baps to relard desication,
gnd grown in the laboratory under
higher Intensity Hlumination (16-hr
dally cxpomure 10 circo 4000 lux Gro
Lux light). The phnis wuwre krigaled
with Hoaglaind's solution as unecesary.
After 1-} months, the planla were
removed [rom the labomtory (o a
quarantine greenhouse .and ' further
cultivared for wirus indexing Virus
indexing followed sipndardized
procadures (2).

Successful prafts have now been
accomplished with scvemal specics and
hybrids of Citrus, including ‘Tomple’
tangor, ‘Cureka’ lemaon, "Washingion®
: navel amange, ‘Satmuma’ mandarin,
§ ‘Marsh’ grapefruit. and ‘Cuben’
almddock. Thu incidonce of succes hus
been low, manging from 5% In some
experiments to 40% in othem
?  Nevertheless, the finzl ouvicoms has
¢ been udequate. Virus indexing teats,
v, mow compleied for cxocortis, have
; dielosed 4 of 6 ‘Temple’ tangor and 1

of 2 'Burcka' lemon budilngs 1o be free

of thu pathogen. The indexing tests for

g other virus dlronscs remain largely
- ineomplete al this writing. In onc case,
i budling derived from & tree Infected
' With both tristera and vein enstion was
g indexod and found negative for tristeza,

P RS . wpw ar—-aeme
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hut positive for vein enation,
A distinctive feature of the virus-free
planis nbtained through shoot apex
" grafta & thul they have bypamed the
Juvenile phuse typical of planis obtained
f; !brough nucellus culture. Grfted
“Templc’ tangor plants 1% year-old aro
free of thorns und glready fowering. In

HHORTSCIENCE, VOL. 7 (2). APRIL 1972

Fiy. 1. Ytages In the devalopmient of a virus-free ‘Temple” tnngar plant fiom the shoat npex

graftsd i viru untu o “U'eyer’ citmnge sewdling. A. Lxclsed shoor spex. shaur 117X
maniflvd. B. Decapltated *‘Troyver” sudiing with [roghly grofted "I'empla® Iongeor shoot opex
on loft and successfuul peaft ufter fowr munths on right. C. Vinu-frew plant wtublishod from
shnot apex graft o lafl and fram nucellus cultuze o dght. 1. Cluss-up of brimebes of planta
in C. Note flowering and froedam frm (harnd sm plant derived from glisnl spex, in conlrast

14 plunt ariginating In nucellus on right.

conirst, 2wear-old nyuccliar-derived
plnts of the same hybrid gru extramely
thorny and still vegetative {Fig. 1).

Studies in progress are mimed st
improving the incidence of graft success
und the probability of psthogen-free
citrus, Size of tho excised shoot spex
will influence both gralling sucecas and
pathopen enrclusion. Unfortunalely,
Incrousing the size of Lhe apex will
¢nhance grafting, but will increass the
hazard of disexse (ranmmlszion. Heat
treatment and etinlatlon of source
plunts are cxpected to farther reduce
presence of virey in the excled shoot
apex. Improveinusnie in care of the
rootstock, perhaps by mupplementing
the nuirienl solution with mgar,
vituming, and growih subsiunces. thould
extend grafting mwccess. The method of
insertion of the shoor apex on Lhe
rnolstock moy he imporianl. A
T-Inchion on the latersl flanke of the
sem of {he rgotstock, exposing more
cambial surface, probably would be a
belter place to ingeri the shoot apex,
rather thun the cut surface of the
ducupituted stam.

A mugor limitetlon of tho rechnlnue
af shoo! apex grafting it the
requirement of cxceptional manual
dexterity. Also, the lechnique applics
only to instances where the virus In
gucstion iz not transmitted through
meeds used lor the undorstock,

1Jiezuturs Citwl

1. litters, W. I, T, Murnshlye, T. 5. llangan,
utd C. Nauez. {In F'russ). lnwatigailong on
eslablishing virus-frew  clirna  plonis
Ihrounh thsue culwure. J'roc. Soh el
tirgn, Clrruz Vimiogisee Cony.

2. Cammittee on (odexing  Frocedures,
Olegvasls, and Nomencloture, Third
Confupenee of Intemutinnn Organlration
of Civus Viudogists, Compinus and San
Iwwlo, ihrazll, 19463, 196N, Indosing
proceduna for 15 vion disenacs nf eliran
Lreun. U. 8. Dcpt, Agr. Hawelh. 133,

J. Hollinge, M. 1965 Ulwawr contrut
through vinm-fiee siock, Ann, Rev. M,
Pethol. 3:387-394.

4, Mordd, G. and . Martin, 1982, Guerlvon
che Dnlllsa atteints o'une maladle o virus,
C. K. Acl Scl., Faris 135:1314-1328.

5, Wungan, . 9. 'l. Mursshiyge wmud W, P,
Bitters. 1968, In  vitry Initigtion of
mycoinr embryos In mono-umbrynnic
ey, Hortdaloner 1:226-1217.
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Infixtion by viruses and related pathogens is receiving increusing
recognition us a significunt foctor in the productivity of tree cropy.
Declines of vigor, vield. and quulity ure heing uttributed more and

ore to Lhese disense agents. Severe infections have resulted in the
Bxclusion of some cultivars from comniercinl usage. Fartumately,
.. methods are wvailuble to recover pothogen-free plants and the
principal of these huve been reviewed (13). Thermothernpy hus been
n's smployed to provide budwood thut is lree of certain viruses (4. 16).

‘Il Shoot-1ip culiures have been used sucoesslully with many herhaceous
o8 . crops. but this techniyque is nol yet applicable 1o i genera (8, 12, 13).
[w the Rutavese. plunts arising [tom embryogenesis of the nuccllus.
{ cither I vive or in vitro, have heen shown 1o be free of most
148, :} - pathogenic viruses {2, 19). Unfortunately. such plunts show reversion
f 1o the juvenile stote und the associvted undesimble yuolities nre
'r manifested for many years,
Preliminury studies suggested Lhat cerlain pathuogens that are
s | difficub to eliminaie by thermotherupy. ¢.g.. citrus evovorlis und
. bborn. mighl be eliminated by u process of shoot-tip graflting /n
("o (12). Moreover, the plants obtained by this method were
observed 1o bypass the juvenile state, The procedure consisted of
R plocing a 0.13 mm long shoot tip esvised from on infexied tree onlo a
" i} decapitated rovtstock secdling under aseptic conditions, The extent of
[ ; graltirg success was low. usually about 10'2, and the elTect of the
8 * procecdure on recovery af plants free from viruses and virus-like
8 © pathopens wis untested. We therefore evotuated several variables that

.umight influence prafing success, and Lested significint numbers of

L pafted plonts fer presence of diverse pathogens.

Wi Materials and NMethods
Y €8
: ': * Charucteristics Associuted With the Rootstock
» Asepric germination of seeds. Sceds were peeled (both seed-conts
o4 " ere removed), wropped in amull squures of cheese-cloth in groups of
~AR4 10 cecdy per sheet, disinfested by immersing in o 0.5% sodium
-} R “hypochlorite solutivn (commercinl bleach dituted 1:9, viv. with water
Bt 0.1% Tween 20 wetting agent) for (0 min, and rinsed J times with
“RY", Wlocluved digtilled water. The germination medium was the plant cell
r€ulture salt solution of Murushige und Skoog (14). solidilied with 1%
— ~
P9 Réceived for publication October B, 1974, The reseurch wiu supported by a
“\icholarship to the senior author from the tnstltuto Nocional de Investiguciones
¢ Awrarius of Spoin, by the Elvenin ). Slowson Fellowship in Ornamental
“Horticuitural 1o T, Murushige. and by o grant from the Califurnls Citrus
] Board. The technical msslstance ol R, L, Wogner is gratefully
B8 Sknawledged. Special thunks go 10 P. Makino for uistance in preparation of
i F mamreript und 10 J. Moore for the illuatrations,
0 I'lfh.'nt atdresss INIA Centra Regionul de | evante (07), Burjasol, Valencio,
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' Depariment of Plani Pathokogy
BRlEPuriment of Plunt Sciences

197388, |- Amer. Soc. Hort, Sci.  100(5):471-479. 1975,
. ‘:)'"'.'T‘
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L. Nuvarro®, C. N. Roistucher®, und T. Murashige*
University of Callfornla, Riverside

Absiract, A 30 to 30% frequency of successful grufts wus obinined by using 2-week-old dork grown scedlings us
routstocks und 0.14 to 0.18 mm long shoot ips us scions. The shoot tip wus inserted into un inverted-T made ul the

top uf the decapitaled rootstock epicotyl. Most scion cultivars gave salisfactory grufis on “Troyer® citronge. .
wherens lemon. lime und citron yiclded successlul grafis only on *Rough’ lemon. The grufled plunts were allowed

tn develop (a vitro under 16 hr duily exposure (o 1000 fux Grow Lux illuminativa and were provided with a nutrient

solution conlaining u high concentration (7.5%) of sucrose. The best source of shoot lips was the Mush from
defolinted branches of field trees or glasshouse plunts. 1L was alsv possible Lo usc shoot tips from flushes orising in

excised luternl buds cultured in wiro. Grufted plants were Lransplantable to soil 5 1o 8 weeks alter grafting with

over 93% survival. Preliminary dutu indicated recovery of cultivars freed from Lristezn and psorosis viruses., .
siubborn spiroplusma and exocortis viroid. Pnthogen-free plunts showed no reversion to Lhe juvenile phase.

Difco Bucto-apur. The pH of the medium was sct initially a1 5.7 £ 0.1.
The medium was disteibuted in 25-ml aliguots in 25 x 150-mm culture
1ubes and the tubes were capped with polypropylenc closures (Bellco
Kap-uts). The medium was sterilized by putocluving vt 121°C for 15
min. One seed wus sown per tube und germinution was allowed to
occur ul constamt 27*C,

Factors influencing the behavior of the rooisiock seediing. Sced-
lings that hod been obtained in constant darkness were compured with
those abtained under 16 hr daily illumination with 1000 lux Sylvania
Gro Lux light, Seedlings thut were 1, 2, 3 und & weeks old, und others
with und without colyledons and with and without root tips were used
as rootstocks.

Culiivars employed as ruoistocks. Poncirus trifollata (L.) Ralt. »
Citrus sinensis (L.} Oabeck, ‘Troyer' citrunge, was used in most

Flg, 1. Cultured lutctul huds of elirun show ing development af shos ir ritm,
Shuul 1ips from 1hese were wicd in grafis.




bo presant by indexing. .
Culthar Infextion
C. sinensis (L) Osheck )
‘Robertson’ asvel orange Extortin, paorosia
"Pora’ swent arange Nene
‘Cadesarn Fins® sweet ornge Esacortis, irisiems
‘Cadenera de Carcapents” rwest Extrortis, concave gom
aorhege
‘Madam Vinow' sweel orangm Swhbore, pearoséa, infeclions
urgpllln. wedfing yellows-
“Frost® Valkenci omnge !llthm. paoroaly
‘Fronl' meel orange Enscortis
‘Kosthea’ twret onmge Concavegam
‘Pineapple’ swent orange Psormly
‘Olinda’ Yalencia orange Yeliaw veln
C. rriiruinte Blanco
‘Cleroentine Moorenl” miandaris Exncorlis, concave gum
“Wilow L™ mandaria Exocortle, cuchesin-vyiopaross
‘Sataema’ mandsrin Infectious wriegation
C. paradis] Mucf,
"Gematic Dwurl” prapefiaht Exocortia
*Redblorh’ grapefivil Stubborn
C. mon (L) Burm.
‘Ricote” Ewncertia, cnchesia-vyloporasls
“Mewsro’ lemon Ewxortls
“Sanin Teresa” femon Esocortir -
“Meyer” leous Talter kenf-cit range slunt comphay
*Prior Lishon" kemen Cacheviu-1ylupaconis
€. qwmiifolis {Chrigm.) Sning.
“Bears’ lime Ewncortis
C. medfica L_ vur. sarondwenils
(Noot.) Swing.
‘Fingered’ citren Exvacnitis
€. reticalain Blanca x €, rinevmis
L) Osbeck
‘Temple' tamgor Fuwortis
Foriunels japonive {Thumb.) Swing.
“‘Marumi® kumcquut None (Grafl incompaihitiny

sjth “Troyer” citrunpe}

cxperiments as the rootstock cultivar. Cltrus jombhiri Lush, *Rough”
Jemon wos nlso used a3 rootstock in grafls involving lemon and citron
shoot tips to explore dilfcrences nasociuted with the rootstock cultivar
becausc those 2 scion cullivars gave low success whea grafied onto

‘Troyer' citrange.
Characteristics Assacialed with the Scion

Size of.lhaal fips. The scion dimensions examined were the shoot
apical meristem dome llnne and the meristem plus 2, 4, or & leal
primordia.

Source of excised shoot tips. The shool Lips were obtained from n)
actively growing ocw shoots on fickd uml glasshouse grawn plants, b)
axiliary buds, and c) Mushes arising in axiitary bwis that had been
cuilured in wiro (Fig. 1).

Sometimes shoal lips were obtuinable from fiekd trecs thut were
naturully in Mlush. Flushing, however. is ordinarily seanon-associated
and suilable plani material ia nol niways availubic. This inconvenience
was avercamc by establishing potted plants of desired cultivars in the
glasshouse ond inducing flushes by defoliating entire plants. Shoots
that were 3 em or shorter were used in order Lo uvoid shoot tips that
were ubscising or otherwise degeneruting. Terminals | cm long were
«  pinched ‘ofl, stripped of furger leaves, wrapped in smull squares of
* . cheeseclath, end surface sterillzed by souking in 0.25% zodium
hypochlorite solution (commercial blench diluted 20-fold and contain-
ing 0.1% Tweon 20) for 5 min, The disinfecicd tissues were rinsed 1
times with autocloved distilled water. and their shoot tips were excised
and used as acions.

The Interu) buds thnt scrved as b ssvond source of shaot tips wore
obtained (rom glasshouse-grown plants. Young Iwig sections were
stripped of their leaves und thoms, cut inta shurter sections containing
2 to J uxillary buds, wushed with 95% ethano! Followed by tpp water to
remove dust, and disinfected with 0.8 sudium hypochlorite solution

and the quicscent shoot tips were eaciscd from ench bud und employeq
in grofis.

Ta induce flushes in axillury buds in Wrro (the third soarce of shoc
tips). nodal sections conlining foterul buds were first aterillzed i
0.5% sodium hypochlorite solutlon, One or more bud sculcs were thegl !
removed, the stem piece was reduced 1o a smaller size, and the ti
was disinfected further in 0.25% hypochlorite solution. An exg
comuaining | luterul bud was planlnd per nutrient tube, The meduun
used initially contained the inorganic salis weeording Lo the plunt cel §

pangc
clirl wes
f= molecuk

;1

ture
‘basal o
surface,
ofthe &
lh .-"I\‘l
My

culture formulu of Murashige and Skoog (14). 85 mg/(g G
NeH,PO-H,0, 3% sucrose, 0.4 mg/1 thiamine hydrochloride, 1008 The Gra
mg/l kinositol, 40 mg/l adenine sullute-2H,0. | g/l Difco Bacid i gl . The §
Cusamino scida, and 1% Difvo Bocio-ngor. The initinl medium pH X § - rootstoc
was sl ut 5.7. Aliguots of 25 mi of medium were distributed in 25 3Kl - the root
150-mm autrient tubes und sterilized. The cultures were maintained 14~ axillary
under 16 hr doily exposure to 1000-lux fllumination from Sylvaniy ¥4f - spicalm
Gro Lux lumps and ut constamt 27°C. Slont cullures were :mployul 16 Vg .- bolated
provide muximum exposure Lo light. The shoots thot arose in these 3§71 - a Beove:
culiurcs (Fig. l} were ulilized as sources of scion shaot tips. In order murface
tu achieve consistency in the frequency of axillury buds that Mushed Y andirur
und in the number und length of the shoots. some of the conditions 'Y ol a dis-
associnied with the fn vitro process were investigated. They included gen o
light intensity and nutrient medium requirements. Twenty cultureg © instrume
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Fig. X Serdling and roostock used for be viwo grufiing of citrus. Lelk;
2-week-old “Troyer' citrange scedling: right: seedling romsiock srinr 145
grafiing with epicmyi decupitated, cotyiedons and rowt tp severed. o !
lavenin)-T incivion {not visible in F") made ut top end ol Jecupital h
epicotyl.
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4 ivars wsed o scions and pathogens present. Ficld trees were
fed us source materiui for ‘Cadenera Fina® and “Pera’ sweel oranges.
drhe remaining cultivars were ginsshomse grown polled plants contoin-
[ Die | ‘or more pathogens (Table 1). All source material hud been
¥ladexed for the presence of pathogens. The viruses found were
wiorosis, tristeza, scedling yellows-tristeza, concave gum, infectivus
hriegation. yellow vein, cuchexin-xyloporosis and the latierieaf-
i citrange stunt complex, Stubborn discase caused by Spimplasma
Kri was found in certain cultivars and exocortis. a viroid of o low
f'moleculur wi RNA, was present in many cultivars.

o

N

L1 Grofiing Procedure

ERtlds= The prooedurc os initially utilized wus as follows: a 2-week-gkd
B 14 roatstock scedling was decapitated, leaving 1 to 1.5 cm of the epicutyl:
the root wos shortened to 4 to & cm und the colyledons und their
axitary buds were removed (Fig. 2). A shoot tip composed of the
apical meristem and subjacent tissue 1o include 3 lenf primordia wus
% isoluted (rom the desired source. using a razor hlude sliver uttuched to
¥ Beaver surgical handle as o sculpel. and Lrunsferred to the 1op eut
#qurface of the decnpitated epicotyl, These steps af shoot-lip excision
Wand trunsler to rootstock were curried out asepticully and wilh the aid
2198 of a Cissecting microscope. To minimize possible transfer of puthy-
"} sam from infected to uninfected tissues. separate scts of dissecting
{nstruments were used in handling the rootstock and the scion. und the
Ncatpel used in excising the shaot tip was dipped in a 15 sodium
: lorite solutivn between cuts. Dipping of inatruments in the
21 13- hypochlorile solution has heen shown 1o be very clfective in inactivat-
1 .'kin] the cxocorlis viraid (20),
B1INL Vurious methods of plucement of the scion-tip onte the scedling
2|4 roetstock were investigated (Fig. 3). In summe cases, the shoot 1ip was
:ﬁud on Lhe 1op cut surfuce of the decapizated epicats L in others the
wlon was inserted in an inverd-T nvision. When the placement
val - the top cut surface of the decapic-ied epicatyl, the shoot tip
! was pluced cither in contuct with the certea «Fig. s, the vavcalar ring
(Fig. 3b). or the pith {Fig. Jdov. With insertions inte the inverted-T
b incigion, the Incation of the T incision alon2 the kength af the epicaty |
X and the location of the shoot tip within the acision was considered. In
Yale case Lhe inverted-T incision wax made 21 the point of decipitativa
the epicolyl. and in another a1 a repron 3 1o 3 mm shove the
Eiuncture with Lhe root. The shoet tip was placed in the inciinng with ils

-

W
of
]

: 'lllll cut surface in contact with ether the rootatock’s cortical

B\ mrface, exposed by the horizontal cut 1Fig  3ei. or the cambial reginn
0 LN the seedling (Fig. Xdi. In contacts that irs olved the cambinl region.
I Pikihe hioot tip was oriented perpendicularly o the vertical axix of the
E sotstuck scedling (similur 10 standurd budding provedure).

lsintenance of the Gralted Plants in vilro
Y. The autriemt medinm. A comparison was made af the effectiveness
Hoagland's solution and of Murashige und Skoog’s plant cell
phitore salt formulation. The latter wus found to he equully effective.
%ol superior: nccordingly. it was used as the reference formula, The
A fbiedivm in its initial form atlso comained 100 my/t i-inositnd, 4%
J®crose, 0.2 mg/l thinmine - hydrochloride. 1 mg/1 pyridoxine- hydro-
Eehloride, and [ mg/i nicatinic acid. [ts pH was set at 5.7 £ 0.1 prior ta
tocliving. The medium wus distributed into 25 x | 50-mm cullure

corte e9-—sroot tip .
vascular R
ring a
pith

b
c
d
e

s Bhopi-tip scion onto decapitated seedling rootsioek.
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tubes in 25-m1 aliquots. A suppurtive platform, mude Trom a foldol
9-cm circle of Whatmun No. 50 lliter puper, wus placed in the nutrient
solutivn {Iig. 4). The plutform was perfacated in Its center fords
insertion of the root portion of the reotsiock. The tubes were copped
with Bellco Kop-uta and (he medium was uutocluved at 121°C for 15
min. Further impcovements in the nutrient formulution were obtuined
by ndding these substances: N*-benzyladenine (BA), 0, 0.001, 0.01,
0.1, 1.0, and 10.) mg/l; indole-3-ucutic acid (IAA), 0, 0,01, 0.1, 1.0,
and [0.1 mg/t: sucrose, 0, 2.5, 5.0. 7.5, und 10.0%:; and the B-vitamins
thinmine hydrochloride. pyridoxine hydrochioride. und nicotinic aeid
In 0, [, J, und 10 times their initinl concentrations. Tests of growih
substonces nlso consisted of dipping the top of the rootstock scedlipg,
after decapitation but before grafting, for 5 sec in these solutions: 0,
0.01. 0.1, and 1.0 mg/l BA or 0 and 1.0 mg/l indale-3-butyric acid
(18A). Frequently the gralts showed scian shoot Lips that were alive
but remnined quicscent even after 3 months, in such cuses, a drop of
20 mg/I gibberellin A, (GA,) solution wus pluced onto the shool tips
in attempts to induce their growth, The GA; solution was sterilized by
Millipore filtration before usc.

Care of the grafted planis In vitro. The gralted plants were kepl
upright und exposed 16 hr daily to 1000-lux illuminution, provided by
Sylvaniu Gro Lux lumps, A consiunl temperature of 27°C wus
standard. Varistions in the light intensity were tested and they
included 0, 300. (000, 3000. and 10.000 lux, The gralted plants were

\ .."- 3. Diagrammatic prescntatlon of various ethods Lested in posivioning  Fig. 4. Freshly prepared grufit. kR, and resullant plant uftcr | month, right, o

*Madam Vinous' sweet omngo.
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. observed periodically using c dissecting microscope, and ndventitious
shoots arising from the rcotstocka (Fig. 3) were removed nseplically
with u puir of surgicui scissors.

;l Trangfer of plants to soil. Plants thit showed ut leust 2 expanded
H Ilceves in the scion ghoot tip (Fig. 4), usuully 3 to 5 weeks aller
. grufting, were further cullured im wiro uader u higher light intensity,
N 10,000 fux. Afer unother 2 weeks they were transplanied into 10 cm

| pota containing u soil mixture previously devcloped for citrus (15).
They were fenilized once with the Murushige and Skoog sult solution
nt transplunt time. The pots were enclosed in polyethylence hags to
minimize. moisture loss und shaded with cheeaecloth, The bugs were
opened | week Inter nnd after u second weck the bags and cheesecloth
were removed und the plunts were ailowed 10 continue growth under

standard glasshouse condilions,

Testing Plants for Puthogens

Evidence for the presence of pnthogens in plants derived through
the In viro grofting procedurc was obtained by: u) observing the
grafted plams of sweet orange or mandarin which ure sell-indicating
for symptoms of psorosis and concuve pum, amd b) indexing, ic.,
studying the response of specificnlly sensitive citrus seedlings ufter
graf-inoculntion with lissues obinined from in vitro grafied plams (5).
The tissue used for virus iransmission from smaller planis consisted of
rectangular leal pieces {3), The tissues used for larger plants were buds
or burk picces. Specific indicators included C. auronsifolia (Christn.)
Swing. *Weer Indiun® lime ta detect tristeza or seedling yellow-iristexn
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Fig. 5. Enlnrged view abont 10 %), showing feaf arising from *Meyor® lemon
scion ghoot tip (right) placed in inveried-T incision of rootstock, togethar
with that from en sdventitious bod thu differentisted from rovtstock riesuy

(e},

virus, various scedlings of sweel orange or C. reficulata Blineo x
sinensis {L.) Osbeek * Dweel' tangor to delect concave gum of psarosd
virus und C. medica L. “Arizona 861° citron for detcction of (high
exocortis viroid. Grafted plants from stubborn-infecied shoola of 68
number of sweet orange or grapelruil cultivars (Tublc "1} were placy]
in » warm temperature glusshouse und observed for 9-12 months fo
evidence of stubborn, .

Al planis from which scion shool tips hud becn ohinined we g
indexed for virus conent al the time the shoot tips were excised [o QKR
grulting, and periodicully thereafcr. These served us controls for alsR .
indexing of plunts derived from e viro grults. E

Indexing lor the presence of stubborn was performed ot the Lime of §rR |
shoot tip coliections. Two small leaves dirccily below the shoot tip y"

were callecied and rectangular leal pisces (3) were gruft-inoculuted’iy$ {
indicator seedlingy of *Mudum Virous® or *Hinkley" sweel oronge, o 3
C. reticulata Blanco x C. paradisi Mucl. 'Sexion’ 1angeso. In thiy R
*munner the incidence of stubborn present in Jeaves below the sh
tips could be compared with that of the sell-indicting grafis derj

from the shoot tips.
Results and Discussion

Characteristics Associuted With the Rootstock

The frequency of successful grafis wus greater if the I'wlslu:t.}
secdlings were [rom sexds germinated in durkness. These scedlingy
gnve 17.5% successful grafts, whereus those obtuined under 16 fir dnily] f
exposure to 1000-Jux illumination yickled unly 2.7%. The dark-grown  §
scedlings were cliclaled. lacked uxpunded leaves and were taller than * ||
those obiained under light. Herman and Hess (7) observed that the s
regencrutiun of roots in been epicotyl was better if coltings were taken
{rom etiolated rather thun green secdlings. They noted Jess tisswe |
differentiution in the eticluted epicoty] and inferred thay there was an
inverse relationship hetween depree of tissue differcatiation and
capucity for regencrution, Whether ¢his upplics (o our citrus grafts iy
unproven, Regardiess of renson. the choice of the in wWirw grafling 3
procedure s to use etivlated seediings as roarstocks. :

The uge of the scedlings also ptuyed v significant role (Table 27, The
highest percentnge of successful grafis wos vheained when 2-week-old
scedfings were used os rootstocks. Younger seedlings. us well ax those
older thun 2 weeks, were inferior. The unsuccessful grufis on older
scedlings showed greawer proportions of scion shaot tips that had
dried, turned brown, and died: whercas those involving vounger |
scedlings revealed shoot Lips that had become yuiescent and buried in §
callus produced hy the rootstock tissue. The higher incidence of
browning und drying of shoot tips indicates that perhaps the groll §
failures with older scedlings were reluted 1o moisture inudeyuacy:” |
failures vn the younper secdlings. on the ather hand. scemed to be |
ussociuted with precocious callus formution, H

No difference in the degree of gruling svecess resulied between, §
scedlings with inloct cotyledons. und those with their cotyledons
removed. However, when colyleduns were present. their axillary buds® }i
sprouted. It wus necessury 1o remove these lateral shoots, since they |
sppeared (o depress growth of the grafted shuat tips. Removal of the |
tool tip. its purpose heing to fucilitate handling of the grafeed plani, - §

¥

Table 2. Influence of age of “Troyer® citrunpe seediings at the time of grulting,
on percent uf successful shool-tip grafis 72 e, Scion shoot tip “Rober’
son” navel orunge.

Age of seedlings [Weeks aller mwiang)
]

17.8
LIR

! 1

3.8
320

% suecewiul grufa

% unsuccensful grafia
with dead shovt 1ips
unsuccensiul grafis
with shout 1ips
buriad in callus

A0 4.5

*
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,!‘m had e alrendy tedious procedure. amd incidence of succcuful grafts. Dilficulty inolved in the bolation of
l :m# Although Nushes in vive gave the highest grafi successes and fur- II:I::T tipa from cach source is reflected in aumber of grafis performed per
Wence of /| nisk. : shoois from which shuut tips could he isoluted most readily, )
["c grllls | Gei: vccuerence was season-dependent. except when potted plunts - o of
LN quacy: were available and Nushes could be induced in the glasshouse. The Suuree of shoot lip Successlul prafls
!d o beY . grafis performed.'he
g Table 3, [nfuence of the roulstock cultiver on grufling ducvess of *Rivile”  Flushes from poited plunts 040 - n
hf‘ § * lemon and ‘Fingered™ citrun ~koot sips. Flushes lrrom |ateral buds culiered 0 &
4 ‘B in vitro
“ Successiul grafts Freshly excised anillury buds 1828 0
Ruoutsiovk ‘Ricole' *Fingerel’
lemon eitron Toble 6, Compositions of nutriemt mudin used in the culture of Baillary bds
—— and uf graficd eitrus plamia in viiro: initisl pH of media. X7,
& “Trover' citrunge 3.0 0.0 -
5 “Rough’ lemun 213 200 Concentration 1 medium, mg/l
— , Cranlltucnt
‘ . . - . Aniflary bud cultere Gralzd plamis
EiMe 4, Influence of size of the ecised shoot tip of *Roberison” navel orange | P P——— - Moreihins and 51
1'% % the incidence of successful grufis on *Troyer' citrunge mistock. Mimary] Satis urm:::“ - m:'m;u.: .
al T Orpanic Subnances
g Height % Sncrose 3000 750000
. Scion sizx ol scion Successful *©  N*Renayladunioc 1.0
- Ligssug (mm) grufts Thll.ll'l_llﬂ- HC 04 [(]
——— Finosiud o0 Iy
. Pyridoxine. HCH “p
Ty Ali?i! merisiem ulone o 0.05 0.0n I8 oemicde ockd .0
Apiez! merigtem und 2 teuf primordia 0.1 0.8 146 ddenine Salfate-21,0 WA
BN Apeul meristem and 4 eaf primordia 0.2 0.} M0 Crmphes mkberabu
S8 Apien! merictem nnd 6 keaf primordia 04 0.7 47.3 Difieu Hinto-Agar nng
L ." .
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d not alter grafting suceess, No difference was observed between

gi rootsiocks with intuct ond decapitated roots, Accordingly, us man-

o
. ALl

dard practice the colyledons and root tips were removed, the latter
resulling in the root being shortened 10 4 10 6 cm.

“Troyer cilrunge wos sutisfactory a3 a rootstock for sweet orange,
mandurin. grapefruit, and kumeueat shool tips. but it was inefective
for lemon, citron und lime. A systematle test disclosed thut *Rough’
jemon was superior lo_"l'ro_\er' clirtnge us the roatsiock of *Ricote’
(s n!ul *Fingered’ citron shoot tips (Table 3). The need Lo exumine
the ::ulm'ur |nl'|yn:m:= when schecting rootstocks for cerluin citrus
gpe.ics and cultivurs s emphasized. The *Troyer' cilrunge hus un
gdvantage of o trifoliate marker 10 facilitate identificution of sucress-
fut grufis. Adventitious shouits which arise from trifoliated rootstocks
can be detected and removed, and their potsible adverse influence on
development of the grulted shoot tip is minimized. The ohsence of &
guitable morphologicol murker. however, should not preciude the use
of the in vitro grafting procedure.

Chameteristics Associnted With the Scion

T=e incidence of successlul grafis is cxpected to rise with increasing
giz. f the scion shoot tip. hut it i also probuble that the proportion of
viru--free plants will decline. The scion size that is ullimately chosen
must enable a realistic degree of grufling success and resolt in u
rexsonable number of pathogen-free plants. Only an insignificant
propurtion, |87, of the graits of the shoot apical meristem slone as
gion resulted in successes | Tahle 91, The degree of success incrensed
progressivels as barger shuet tips were used. by including subjacent
tissue and 2, 4, or 6 deal primordiu. Datu e this writing ure nut
segilable on the relnnivnshizs beiween seion size und frequencs of
disease-free plamz. As siandard practice, huwever. a shoot tip
eom-sed of the apical mesistem and subjncent vissue with 3 leal
pri-  rdiz. mensuring .14 te 0,15 mm in height, has been adopted.

Szt hpx whtzined from Sushes that were availahle in the fickl or
s the plasahouse produced the highest percentage of successiyl grafts
{Tahle 51, Comidering other factors. the first chaice as source of showl
Epa is the activels prowing shoat that oecurs un the plunt: excision was
gasiest "ram this source. The pourest source wus the unculivred lateral
bodi hecawe their shoot ips were most difficult o isolatel o
congiderable wnount of tissce enveloped their shoot tips and sub-
gantial volumes of sap esuded during the excision process, adding Lo

nlternnte source of shoot lips would be the Mush nrshﬁl;ling in
cultured axillary buds, There ure other bencefits associsted with this
aliernate source. Nuds could be cultured in media containing antibi-
atic or unti-virul substances, thus minimizing further the concentru-
tion of pathogens in excised shoot tips. Oshima und Livingston (17)
were uble to increuse the percentage of potulo virus X-free shoot tips
by culluring poluto stem tips in 2 medium contnining moluchiie
green. Maluchite green hus becn incorporuted into the culture me-
dium of citrus lateral buds; Lo date it has only been possible to estab-
lish the non-toxic mnge of concentrativng. The degree ta which this
substonce hus reduced the virus content of the shoot tips is undgr test.
A 30-mg/] concenirution of maluchile green uppeared us the upper
limit that is usable in the lnteral bud culture medium. The use of
axillury buds ulso provides n meuns by which plant materiul might
be transported from = region or country 10 unother more expediently
than is possible by current procedures. Desired budwood could be
fumigated and shipped 10 o tissue- culture fucility in the receiving
region or country. the Interal buds could Lthen be excised und cultured
In vitro, und the shoot growth could be used as the source of shool
tips for graRing in virro 1o vbloin pathogen-free plants, All unused
tissue should be destrovad by autocluving, Plants derived [rom shool-
tip grafts would be tesled under special quarantine fucilities and de-
stroyed il puthogens were found. or the plants in Lest-lubes could he
shipped buck to the country of origin for indexing.

Recugnizing the ahove advantuges, this investigation explored /n
vitro conditions which might influence Rushing of lateral bud
explants. The data for this repon are expressed as tmal shoo
development per kaeral bud culiure, They represent the combined
values of number of shouls produced per bud und the length per shoot.
Ordinurily euch tuternl bud produced more thun | shust: however,
there wus excellent correlation between total shoot growth und the
number of shoms produced by a given hud.

The nutrient medium finally selected Tor the culure of citrus lateral
buds is shown in Tuhle 6. Flush develupment in the cultured huds was
stimuluted by BA (Fig. 6). The ttal growth of shouts incrensed
progressivels. up 1o a concentration of | mg/l of BA: higher
concentrations, 3 und 10 mg/l. were inhihitary, Altiman and {ioren (11
recently reported that BA as well as another cytokinin, kinetin. fiused
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the develapment of multiple shoots in cultures of citrus laleral buds in
wiiro. Our observation, therclore. confirms their finding. Similarly,
Dutcher and Powell (6) described the development of more thun |
shoot In lalerul bud cultures of the upple when the medlun contnined
BA., olihongh this cytokinin was primarily observed to enhance cullus
formation.

+ Inasmuch us the conditions /n vitre are inudequnte for significant

‘photosynthesis to ocour. it was not unexpected that growth wus absent

in lutern] bud culwres that lacked suerose (Fig. 7). Flush develop-
ment was enhanced progressively wilh increusing sucrose concentra-
tion in the medivm, up to 3%; higher canceatrutions were sormewhut
repretsive. The optimum concentrution wus 3%,

Adecnine sullote also promoted flushing in excised citrus buds.
Increused Mushing occurred in concentrations of 30 snd 100 mg/l of
the subsiance: a J00-mg/1 adenine sulfute concentration wos toxic
{Fig. 8). Although not shown in the duta. the length per shoot was
ohsr:m-d 1o be disproportionicly enhanced in the presence of adenine
sulfate.

The cusein hydrolysute, Difco Bacto Cuszmino Acids, showed no
significant beneficial effects, In fact. the concentrution found in the
initinl medium, 1000 mg/I, might havc been slightly taxic. Stimuja-
lion possibly occurred in u lower concentration of 300 mg/l, Indeed,
no need for casein hydrolysate was demonstrated.

Additionul inorganic phosphate in the medium also provided no
benefit. The auxing, 2.4-D and TAA, caused only inhibition of flush
development in axillary bud cultures and the gibberellin, GA,. showed
no beneficial effect. Altman and Goren {1} found thut IAA inbibited
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Fig. & Effccts of BA conceniralion on shoot development in culiured lutera)
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means.

-

) [] ] 3 4 s
SUCRO3E (W)

Fig. 7. Effects of unvose concentration un shout deveiopment in cultured
lateral buds of ‘Roberisan’ nuvel orsnge.
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growih in their bud culiures, but GA, stimululed Lhe elongation
shoots thot aroge in the same culture. The inhibition of shoot growm
in the excised bud by auxin is not unexpected, if it &s assumed ther
auxin pluys the same role in this system as it does in ngicul dominanc
{n vivo. Similarly. the inhibition by exogenous GA, is ulzo not unery
pected, since this substunce is known Lo nccentvale the auxs
inhibilion of laterul bud emergence in apical dominance.

Dutcher and Powell (6) found thut liquid media were superior

agar-solidificd nutrient formulutions in cultures of apple buds. Liqui R -
mediu, whether pravided in the stationury staic or ugitaled slowly ag |
fpm on u rotating drum, inhibited growth of exacised citrus buy Th
completely. . 3  roolst
The light intensity of the cuiture environment pluyed u significoy¥e e
role in the development of Nushes in citrus buds in vtro, A Yinearell] . when
Incrense in the totnl shoot grawth per bud occurred with increases R iN - - cul 5
light intensity (Fig. 9). The increase in Nush development was dgg 3{ ! jovert
largely Lo an increase in Lhe nverage length per shoot und not to (e ) i J_Gl-'T
number uf shoots per bud. The best intensily was found to be th/iff ;. differc
highen presently examined, or 10,000 lux. This intensity uiso resuhed 3}] ¢ veried
in significant expunsion of lenves, o feature not chserved ul the lowey 484  shoot:
fight intcnsitics. The growth of spple buds in vitro hus aiso beey ] 5P~
reported to be promoted substantiolly by high light inlensilies (6),. §]  uls.
However. the apple differed in behavior from citrus in thal the formes | quem.'r
morp

showed no growth in tolul durkness, whereas some growth of cireg
occurred even in complele durkneas. The light did not initinte growh
of citens buds, but simply enhanced their rate of grawth, !
We obtuined successful grofts /# wire with many of the commercial
cultivars of citrus. With *Troyer® citrange as the scedling rootsteck,
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’ dequal degrees of success were oblained with shoot tips of sweet
4" orange, mandurin, grapefrvit, und kumquat. Grulling successes were
W‘ wsonlly 30 to 30%, and somelimes a3 high as 90%, In contrus, shyot

*(ips obtnined {rom lemon, lime, und citron graflied poorly onio
WF. Troyer'. Usunlly all gralis of these scion-rootstock combinations
S led: successful grafts were obtained when *Rough” lemon wus used
. “5 b the roolstock,

JE3

g‘ b performing the Grah

'I "‘"‘- The method of plucement of the exciscd shool tip omto the
‘" rootstock seedling significuntly influenced the degree of grafling
% soccess. As appurent in Table 7, the highest success wus obtuined

L

o

- :' 1 when the shoot tip was placed either over the vascular ring ot the top
Jtgdl: ow surfacs of the decupiwted eplcotyl (Flg. 3b), ar within the
1 17 taverted-T incision made nt the top of tho decupitsted epicolyl (Fig.
e 1" %), The cxperiment wax repeated many times without sipnificant
""1 ¢ difference between the 2 methods. The method involving Lhe in-
* - ““verted-T incision wun adopted as standurd becnuse udventitious
#4 '* thoots from the rootstock scemed 1o arise most rendily from tissucs
a axpoied at the top of the deenpitated epicotyl, particuludy the vas-
Y culur ring. Adventitivus shoots were not observed with significant fre-
v \l quency [rom within the inverted-T incision. In the abscnce af o
L § d

morphological murker it would be difTicult to distinguish between the
dventitiously arising shoot and the shoot thut develops from a suc-
meslul graft. Even with & murphologicul marker. the distinction
might not be possible until development had progressed subsiantially.
Acceplable frequencies of successful grafts were obtuined nlso when
the.ghoat tip wus pinced either an the cortex (Fig. 3a) or on the pith

<+ (Fig. Jc) exposed ot the top of the decupituted epicotyl. Plucement
" of the shoot tip within the inverted-T incision, but with its busal cut
| - swsfuce in contact with the siche tiasue (Fig. My, gnve low grafling

.-. ‘

Tabke 7. Influence of method of phicement of shoul lip onlo ruatsock
+ B ° deCoreagente® and "Peca’ suext ormages und *Temphe® tuagor,

ns

‘},,. '

=k’

" seedling on incidence of succemful grals ia virro: scion cultivars: “Cudeners

success, in contrat whth standard nursery prlellu of budding I:illJl :

(18). The effectiveness of the inverted-T incision oppeared (o di-
minish significantly whom the incisipn wus made lower down the epi-
cotyl, or 3 to 4 mm from the rool, .

Although differing in degres, successful grafis were obtained in
contucts between scion und rootstock which involved diverse tissues of
the rootsiock. This observation is generully in ugreement with
Mendel’s (10, 11) stotement thot much of the tissue of the cilrus
;::Illo_:k is capuble of producing cullus und in effecling successful

unions, .

Care of the Grulted Plunts in vilro

An cffective nutrient formuls was developed for the grufted citrus
plants in vitro (Table 6). Neither IAA nor BA inflvenced the degree of
grafting success. [AA apparently stimuluted lateral root initiution in
concentralions of ! und 10 mg/). In contrust, BA i concentrations of
0.1 mg/) and higher inhibited root growth and coused the initiution of
numerous buds in the root region of the rootstock. Moreover, grufts
abtoined in the prescnce of BA and characterized by development of
adventitious shoots in the shout region were able to survive trunsfer
1o soil. Applying either I1BA or BA omo the top of the decapituted
secdling prior 1o the placement of the scion shoot tip also failed 10
inMuence the extent of successful prafis, Malti et ul. (9) reported
conlrary results in conventionul budding with grapefruit. They
ohserved quick-dipping of sciun buds in yolutions of 1A to be
beneficial.

The upplicution of GA, solution to quiescent scion lips failed to
induce clongation of the shoot tips.

The sucrose concent rution of the nuirient medium of grufted plants
pluyed a significant role (Tuble ¥ und Fig. 10). As evident in Tuble 8,
the must succensiul grafls occurred in the medium containing 7.3%
sucruse. There was olsv u propressive increuse in the number of new
lexves arising in shoul tips of the sucecusalul grafis with incrensing
aucrose concentration. up to 7.5%: a 107 sucrose concentration
showed no additional beneffi. Similarly, leuf size, us reficcled in the

ot

U lengih of leaves on successful grufis, was stimulated by increases in
Method of pluvement ol scion Suceckslv] the sucrose concentration. Totul leal growth of the successfully
grailts grafied plums was thus affected luvorably by increasing the sugar
} - - — — cuncentration from 2.5 10 2.3%. The production of new lateral routs
Shoot tip sel on curlex surface In invericd-T incision: was stimulated substantially by the higher sucrose concentration. All
-l:‘:f!“g al puim “”'f"'!“'.""‘ :‘:L”.'l'."‘."’! . 450 cultures grown at the 10% sucrose level produced new lutersl rovls
T e o ot i1 Incielo: s0 und those with the $ and 7.5% sucrose showed a significunt number
¥ Siol tip sel un stclc timute in lavertad-T inciston: ’ with new routs. On the busis of these duta. the 7.5F sucrose
] Y. lncision at top of the decapitated epicotyl: shoct-tip concentration hus been selected un arimem in the nutrient medium of
s 181 perpendicular 1 epicoty] uxis 100 citrus plunis grafied I vitro,
L~ lip placed on nele tissve in inverted-T indsion: The B-vitamins thinmine-hydrochloride, pyridusine: hydrochlo-
\ grcition 3 to 4 mm above reot: shoot-Lip uxls ride. and nicotininc acid appeured to increase grafting suevess slightly.
_ dieuksr to eplcotyt usis 159 They were retained in the medium without change of concentrutions.
n d::l""'t;“"_"’“‘.‘ exposed at top cut surfuce , The light intensity during growth of gralts in vitro did not appeur
11 o l:""m ‘lm:':md a tog cut rfoe o 3.5 criticul, at least in the range of 300 10 10.000 lux: nevertheless. some
e Ihnp'i’mmi qrimlyl 3.0 light was required. illl;:ll-lﬂl us no succegsful grufts resulted when the
00t i plurced ular rina 1i tiopof plants were pluced under constant darkness, Accordingly, the 16-hr
. dn;:lu'd qm";f T g ke st top . sop duily e:p::n to 1000-lux illumination from Sylvaniu Gro Lux lampa
— . wug retained as m:ndord.
LAl l& A In'nu:m:.- of sucrase concentralivn of the nutrient medium on percentuge of suecessful grafis; schun cultivar: *Modam Vinous® sweet urange; dola
RIF°F. reconded after | month. - F
% Sucrose in medium
o 15 5.0 13 10.0
1 \
uecessiul grufts p ) 3 o -
Number leaves /auceessful gralts 1L.507 14402 1640 Joxl) 31202
Length of keal on succesalul grafts (mm) 60k LI 7.5+ 1.1 02ald 1802 V6= .2
Total kenf growth un suceexalul grafie (mm) LR R 0.8 22 6.8 & )b 33 =)t i R
% cultures with new kiteral rools 0 n 8n L] 100
Al Amer. Soc. Hort, Sci.  100(Sy471-479. 1975, Com
« .
T —— TR — TR - -‘th"
"} . ! r sa e s N R




Pathiagen Content of Estublished Plunts

Ed .

Plants originating from the infected sourcus listed in Table | were

transplunted 10 soil 3 1o 8 weeks after it vizro gralling, whh over 95%
survival hy ovr procedure. Prefiminary resulls of indexing showed that
o significant proportion of these planis were free from the cilrus
puthogens tested. Definitive datu with respect ta the virus contemt of
the extablishcd plants are not yet aveiluble, They witl require at icast 2
indicotor tests of euch plaml and the resulis for the lonper term
cachexiu index will require ot feast one year or longer. Resulls of the
first tests have indicaled recovery of plunts that are npparently (rec
{rom psorosis and tristeza viruses, citrus stubhorn spiroplusim, end
exocortis viroid. The results of indexing for the presenee of tristeza
virus and exocortia virivid in 31 plants of *Cudenenu Fina® sweet
orange showed that all were free of both pathogens. Initinl indexing of
*Tempk" 1angor showed § of & plants free of exocortis: some of the
pathogen-Irce plunts Mowered und st froil within 11 months from
grafting (Fig. 11). thus «Mirming thal shoel-tip grafied plants do not
reverl 10 the juvenile sinte, as do discasc-frec plunis revovered Lhrough
nucetlar embryopenesis. either in vitre ar In vivo ([2),

The first index lests of *Robertson” navel arunge plants derived
from shoot-tip gralis disclosed that 36 of 92 or 397 were apparently
frec of psarosis virus. und that 77 ot of 99 or 785 were negative for
exocortis. Similorly. exocortis-free plants were obtzined from previ-
ously infected plants of *Clementine Monreal' mandarin, u *genctic
dwarl grupclruit, n *Frost® navel oringe and o “Santa Teresa” kemuon
imported from Sicily.

The results of indexing for presence of subborn showed 677
positive stubborn in the: younu leavex sumpled directly below the
shoot-tips used for gralling. whereus ull 66 grufted plants of *“Muodum
Vinuous”, ‘Frost® Vulencia, *Frast® auvel orunges and *Red Blush’
grapefruit were negalive for stubborn,

Although in vitro graling requives much deaterity and speckid
skills, the techniyue is exprected to play a sigaificant role in eforls (o
produce cityus clones that are free of muny pathegens, Pechaps the
procedure could be uxwed in combinstion with thermotherupy ta
further enhance the probubiiity of climination of sy stemic pathiogens.
In the procedure developed from this study, J-week-old asceptically
and durk grown ‘Trover' citrunge seedlings ure used as rootstocks
¢'Rough’ lemon may be preferred in some cases) und 8,14 to 0,18 mm
fong shoot tips as scions. The secdling to be used us rovtsiuck is
decapiwted. feuving | to 1.5 cm portion of the epicaty): the coly ledons
and their sublending buds are removed; nnd the root is shortencd to 4
o 6 em. An inverted-T incision is made an the epicolsl, the vertical
<l staning ot the puint of decapitation and extending 1 mm down the
stem; the harizontal cut at the lower end of 1he incision is made about
I mm wide, The incision is mude through the cartex und reaches the
cambial region of the stcle. The shoot tip is pluced in the incision with

Fig. 10, InNuence of the sucrose cuncentration of the nutrient solution on the

development in Wira of prafis of *Muadam Vinous' sweet amnge shuat tips on
*Troyer" cirange raoisiocks. Lefl 1o right: O, 1.5, 3,0, 7.5, ond 10.0%.
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Fig. {1, "Templk” tungur plant recovered Mree of exocortis virold throngh @
vitro shoot-iip grafting procedure. Nue froit on plant thm flowered 1)
months afier grafting.

its husol el surtice in contuct with the rovtsiocks™s cortival surfaee
that has been cxposed by the oulwurd separation of the cortex from
the sicle (Fig. Jei. The grafted plunts are allowsd 1o develop
wieptically in g nutrient solution which contains inurganic saliy
neeonding to the plant vell culture formula of Murashige and Skoop, r
100 mg/1 f-inositol, 0.2 mg/ 1 thivmine- hsdruchlaride. ' mg/! pyd. |
doxing- hydrochluride, | mg/1 nicotinic acid, and 7.5% suerose. The §
best sounce of shoat dps is the natively growing shonts that ean be

¥

k

" i

Now
chry
4al

induced on field trees ar greenhvuse plants by defolinting sclecled § Ezg
branches. Loterad huds of sooree trees can by culvured fa virre and vegets)
used as a second smrce af shoot Lips. produ

The muthod of in viree grafting of shout apives ewiwed from § cggpin
pathupe-infocted plants onto seedhing rootstcks might have more § Eggpl.
gencral applicability among diverse plants. Indeed. i shoukd be lendd h iy "
with uther woody genera. especially tree crops, in which meristem asd | " reen
shunt tip cultures or uther methods of virus diseose 1therop have nat resisin

been empluyed suceessfully,
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Resistance in Eggplant, Solanum melongéna L., and
Nontuber-Bearing Solanum Species to Carmine
Spider Mite!

J. M. Schalk®, A. K. Stoner?, Rulph E. Webb®, and H. F. Winters?
Agricultural Research Service, U.S. Department of Agricuiture. Agricultural Research Center, Beltsville. MD

Abstrace. The Agricultural Research Service collection of egaplant {Solanum melongeno L.) and relited Solamum
species from throughout the world was screened for resistanee to the curmine spider mite Tesranychus cinrabark
nus {Boisduval). Tolerunce to mite feeding damuge wos found in S. melfongena (P.1. 269663 and 2696601, und
antibiosis was found in 5. mamsmasem L. (P40, 2459685, S. sisvmbrifolinm Lam, (P.1. 3375971 and S, psesdo-

capsicunt L. (P.1. 364425), P, 1. accessiung 245068, I6H125, 269063, and 269660 were keast preferred for feeding
und vviposilian. '

Eggplant (Sedanum mefongens L.} is o minor sell-pollinated  Jersey King, P.1. 143402, und P.1, 163264 were included in all cests
wpeluhle crap in the U.S. with no more thun 1000 acres in as suweeptible controls. Mass mite infestations were achieved in
production annually (%), However, in the Orient and Middie Exsl. Experiments 1 and 2 by pinning one mite-infesied hean wrifolize to
eggplunt ix cultivated ax extensively as the Lomata i in the US. (1) euch of the test entrien. Injury was ruted visualls ufter 25 days. on s
Eggplunt is attacked by several arthropod pests incliding carmine | .9 geale with | egual to ne damage and 9 egual to severe dumage. In
spider miles Terranychur cinnabarinies (Boisduvnl) {61 We therelure  Experimunt 3, five randomly sclected adult female mites were pluced
sereencd o represeattive collectivn of Swlumem germplasm for  in 22-mm-diumeter cages, (9) thut were atlached o Lthe wop surfuce of

resiztunce 10 this mite,

Viaterinls and Methods

«. The entire Plumt Introduction (P.1.) collection of cggplunt (S.
, Melongena and relaled specics) maintuined by the Plent Introduction
Siation at Experiment, GA and 3 cultivurs oblained from Cornell
* University* wen: tested. Ench uccession or cullivur was seeded in
Jifly-7 pear pots, trunsferred to 4 inch clay pots contuining o
greenhouse soil mixture und fertilized every 3 wecks Lo muinlain

the third or fourth kea! from the leeminal of euch test plant. The tap
surface wus selected because of Lthe ease in hundling und Lrunsferring
cages und miles. After 12 13 duys. living miles and eggs (biomass)
were recorded.

The wst plunlx were 8 to 10 week-okd greenhouse grown plunts
treated weekly with resmethrin and dichlorvos 1o prevent unwaunted
insect infestations. Pesticide trcatmenis were terminated § days before
testing. Experimenis 1, 2. and J were conducted under naturul
photoperiods for the months of November through February at 20° &
S°C and relative humidity was 54 & 20%.

In Experiment 4, leal disks {18 mm dium) were randontly cut fram
the ten planis und urronged randomly (bottom side up) in o circle on
moisicned celtucolion in a 15-cm petri dish so mites could ensily -
migrute from disk 1o disk, Five uduit femalcs were transferred from
the stock colony to the center of ¢ach disk. and miwe movement wus
recurded every 2 hr for the first 6 hr und a1 20 and 34 hr. The
preference test wos conducted in 4 luborntory muintained at consant
temperature (21° & 2°C) and relmive humidity (70% = 10%) with
50-N candle of illumination.

Experiment 1. OF 345 §. melungena uocessions lested in Experi-
ment 1, 12 exhibited 2 modernie level of resistance und were saved
for further testing. Two af Lhe 12 accessions of the reluted Sulanfum
apevies, P.l. 337397 und P.1. 24396X, uppeared nearly immure to mite

dumaye {Tuble 1). The runge af sesceptibility and plant types of the

Experiment 2. Muany of the S, mefongens accessions solected for

" Tronsm®® & vigorous growth. Beltsville cultured strain of carmine spider mite was
Il 14.0n WIS wed in all tests and reared on limy beans.
Ual, FL Pret ) Three hundred and forty five uccessions of S. mefongena und 12
et secessiuns of reluted Solanum species were muss screened for
"":“';wb_’ . Sscepuibifity or resisiunce (o the carmine mite: euch entry was
’:,";“ gisewms¥ | ®Plicated 3 times (3 plunis/entry). b) Selections from experinient |
Wre retesied with ench eniry replicated 5 or 7 times. c) Selected
shoots from tdecessions und cultivars [rom, experiment 2 were evalualed for
Sl -Witibiosis, d) Accessions and culiivars selecied from uniibiosis tests
olution uwi "N ¥ere subjecied to Ieafl disk Lesta for feeding preference und oviposition
26 2 tests, each replicuted 2 times.
Mk- Ama, .'."'--_._,
» of tyre ot s3] Recievel for publication Oeteves 11, 1974,
ring in gr -!.‘"llml:_ lEnll:.m'l'mln.mll. Vegewbla Lubonitory. Plant Genetics und Germ-
nstilul
J union in “Research Hurticullurists, Vegetable Loboratory und Germplusm Resonrees
!"l'r_luuty. rexpectively, Plunt Genetics and Germplusm InsLitue, X h Aus
nd phasiol X ivara Dumagueie. Sinompiro, uml Milllongire suppliad by H. m.  Sodonum species are illusirated in Fig. 1.
"hger, Plunt Breeder, Cornell University, [thacu, NY.
I, LAmer. Soc. Hort. Sci.  100(5)479-481. 1975,
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ARSTRACT
Jonard, R., Hugard, J., Masheix, J.J., Mariizes, J., Momila-Chaneel, L., Polimel, J.L.

and Villamur, P., :I.Ill hvlho-lmnhlmdlhnmlhﬂmb&ultm
Seisntia Horl.'le !0 1471889,

Improvernents have been brought to in vitro mlerogeafiing. The boasking of dormansy
by dipping the sseds of the rootsiock in conesntrated solutions of besylaminopurine
avolds having recoume to long siextification In the cold (60—130 days according to
specias), The inith] pre-treatment of spices with cytokinin allows thelr devalopment and
factiitates latar gralting. Moveover, adding DIECA to the cut metions avoids axidetion
end, togviher with the inssrtion of a pises of ager batwesn spex and rootsiock, incrasses
the mocam of micrografting. Finally, s special ischnigue of In vivo microgeafiing of pre-
trexted spices on young plants has baen developed.

Micrografting Is scommonly osed to obinin peach tresy froe of Sharks stid NRS viruees,
?unqwﬁwmumuuhmmdm
of incompatihil

Kaywords: dormanoy; micropeafting; peach; sirytification; virus; vitro; vivo.
INTRODUCTION

Following the first attsmpts of Ball (1948) and More] and Martin (1853),
the regeneration of complete plants from apex cultures has been successful
for numerous herbaceous species (Quak, 1877). On the other hand, the
spplication of this technique to woody plants b more difficult (Jones md
Vine, 1968; Baauchesmna, 1988), although s few satisfactory results have
been obtained with different fruit tress, Lo. 38 different species or cultivars
of Prunus (Boxus mnd Quofrin, 1974; Quoirin et al., 1077) and almond and
almond—peach hybrids (Tabechnk and Kestar, 1071’) Furthermore, iis
application to apple trees has also been reported (Walkey, 1972; Abbott and
Whiteley, 1078).

Numerous feilures were noted following direct isolxtion of apices from

0304-4236/83/403.00 © 1883 Elsevier Bolence Publishers B.V.
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woody plania, nHundﬂaataL(lBﬂ)mdeatal (1675) suggested
the new technique of in vitro micrografting, first developed with different
Citrus specles. Iteondnldotmmmudldlpnontoldmw
medling is a rootistock.

Whather in sssocistion with heat treatment or not, the microgmfting has
lad to the elimination of viruses in numerous cultivars of fruit trees. Further-
more, this tachnique has made it possible to obtain a betier comprehension
of the mechbanisms of heterograft incompatibility; a phenomenon which

affects the grafted plants by causing a significant reduction in the productiv-

ity otﬂ:aiuaeomblnedwitbﬂmuppunneaofphydoloﬂuldhmdm as
frequently described (Herrero, 1861; Moase, 1088).

Therefors, we have used this new itachnique not only to obtain woody
vhurﬁuplnhinwhiehnpumﬂhﬂuhdﬂﬂwlt.butﬂntomﬂyn
incompeatibility mechanlsms in Prunus hetarografts,

MATERIAL AND METHODS

.Plant matarial — Experiments have bean conductad in Montpellier for sev-
eral years on different species, mainly gmfting of: (a) some Citrus (Lemon,
Clementine and Bifter-Orange trees) on Troyver Clirangs, a rooistock easlly
identified by its leaves; (b) appls trees (East-Malling rootstocks and ‘Reinstie
du Canade’) on Malus Nisdsweiskiong (Alskief, 1978); (c) different Prunus
{(Mosella-Chancel, 1878; Martinez, 1878), P. persics Batsch (‘Michelinl’ and
‘Spririgtime’), on rootstocka whose seeds are pherotypicelly uniform (GF
305 INRA), P. armeniacs and P. cerasifern.

Initial technigue of microgrsfting. Bach apex (0.1—0.5 mm) was excised
in rigorous aseptic conditions under a binocular microscope, then transferred
on to the cambial xone of the section of a pre-decapitated seedling obtained
from a sterile sowing. For soms species, a long period of stratification (30—
60 days at 3—4°C for Prunus armeniaca; 80—120 days for P. persica; 0—130
days for P. osrasifera) was necessary to bresk the dormancy of seeds (Dama-
vandy, 1970). This cold treatment was conductad in darkness in aseptic con-
ditions, either In culture fubes on a mineral solution (KNOP dftuted 1/2)
with agar (1%) snd sucrose (4%) or in Petrl dishes, several denuded and
diginfected seeds being then arranged between layens of filter papsr moisten-
od with sterile distilled water,

In most casas, a_lealy shoot regengrated from the apex. Many modifica-
tions have been appliad to improve the technique and thess will be discused
mub “Results” (Figs. 1 and 2).

Control of virus. — The pressnce of virus infection has been demonstrated -

by soveral methods:
directly on the rootstock QF 305, which is a polyvalent indicator
{Bernhard et al., 1989);
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Fig. 8. Maius pumilzs Mill: developmnent of lesfy shoots from apices ("Ralustie da Canada')
graftad on to decapitated medlings of "Nisdswetakiana'. A and B, the stotk ssedling has
besn cut ahove the cotyledeons; C, the sioek ssedling has hasn out under the cotyledona.
O = eelgn déivelopad from the apex. pg = rootstock seadling, i = sotyledons, Ca = pralif-
sration ealluy, gp = fllter paper support. M = liquid madlom,

electron microscopy according to the leaf axudats method and the En-
Immunosorbent Asssy (ELISA) (Clark et al., 1978);
inoculation of indicator herbaceous plants (eg. Cuowumis sativus) for the
NBRS Nar type virus (Fulton, 1870).

RESULTR AND DIECUBSION
Improvements of the in vitro micrografting technigus

(1) For some species (Prunus persics ‘GF 305", P, armenicoa and P.
Mahaleb), the dormancy of the seed producing the seediings used as
rootstock was brokean by a 24-h dipping in & solution of bencyl-
aminopurin (200 mg I'') without any cold treatment (Rouskas et al.,
1080) (Table I).

(2) A pre-treatmant of the apices used as grafts enabled us to determine
those which were shle to develop. In such a modification, the ex-
cised apex was placed into a hemolyms tube on fllter paper moistened
by 2 mineral salution of Miller or Murashige and Skoog, supplementad
with auxine and cytokinins. This treatment modified the “physio-
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TABLE I

Breaking dormaney of paach tree seeds [“GF 305°) with a cytokinin (bensylaminopurin ="

BAP) mndfar gibberelline (GA). Each batoh nojuded 50 ssaits with their tagumsats; all
the ssadlings treated with BAF wers at lsast 30 cm fall at the end of growih. Harsdington

formula for rate of sprouting: N, T, + N, T, +... +N, T, where N, = number of
h: "‘ha M
seods aprouted st tima T; N, .... N, -nunhuolndl'mud-tum T ...T,
Treabments Geurmination of seeds % of medlings with
fallar aberrations
%  Bate (duys) -

Control: stratified 80 dayaat 5°C 98 2.0 21
Countral: no siratificstion or other

treat:nent 0 - -—
BAP 20 mgl™ [ | 11.3 100
BAPF 80 mgl™ a4 B.B ]
BAP 100 mgI™ . 76 6.8 158
BAP 200 mg I 00.5 4.4 X3
GA, 100 mg 1™ e 7.8 100
GA, 4y (28 + TAR) 100 g I™ B 7.3 { ]
RAFP + QA ., (28 + T2%) .-

(200 + 100 mg IT') -]} i 8.8
BAP + GA, (200 + 100 mgI") o8 4.1 #1

logical state™ of the excised apex and led to a rapid development of
leafy shoots, even from the smallest apices (0.1—0.2 mm), the direct
grafting of which in generally difficult and heffective, The grafiing
wan carried ont with small shoots, several mm long. An appreciable
augmentation of successful graftings was obtained when a pretraat-
ment was made with zeatin (Table II).

(3) Oxidation end browning of the cut sections of either micrografts or
rootstocks was avoided by adding DIECA (2 g I"') In the washing-
madium and by putiing droplety directly on to the tissues at the
ime of grfting. Ths nutrition of the micrografts was greatly im-

by hserting, between the greft and the rootstock, either a

ce of gelose with or without phytohormonas (Alskief, 1878), or

p of cytokinin (zeatin or BAP); thus, in the case of the perch, an
application of zeatin (10™' mgI"?) allowed a 44% success Instead of
22% (Mosslla-Chancel, 1879).

(4) The Murmshige and Skoog medium (without auxins) was the best for

L

1

of ager forms asphyxic conditions for roots, with no formation of
laterul roots (Martinez, 1979; Mosella-Chancel, 1978).

(5) Thirty—80 days after grafiing, the new plants were transplanted into
pots containing equal parts of peat, vermiculite snd leaf mould, This

L T




m"- :-!E'F'E'r'fe_-':'

I

L

o R

4

CREE

jrowe

’
¥

£

-'J;'""' _.1-;!‘ .ﬂ

oy

153

TARLE X .
Bffects of pre-iresiments an the suecam of in vitro micrografiing of peach trees. The

madium of Murnshigs snd Skoog wae naed for the pre-ivsstmeanty and the aytokinin wa
added sssptiolly

Treatment of spex with ssailn Numberof Number of Number of % succem
my Hoom . geafls, U Jiving sploss, dewnloped NN,

N, N, . plants, N,
] a8 11 [ .7
0.01 48 20 10 10 50
0.01 240 10 168 11 571.9
0.1 48 a8 18 18 a4
1 48 10 a ] 20
Hemolyse tube
Excision of the apex
Apex.

————

g il | SN

bridge Developed opex
In viiro pre-trectmant . B dubn
of the opex

Mijliporse tilier

cor 2Tl

Apex (sclon)
) agpllcation of DIECA \
ond Cytokinin
Clastlc strip \
A
B } v— —
Rootstoch
(40 to 190 doys)
In vitro stratlficolion of Tap grofti
seeds (60 to 00 doys ot Deczpitotion of "
£T), J the rootstoch .D

A=-In o tube,on ogor medium
{XNOP+ HELL £R 4 sucrose)

B=In Petri dishea batwean twd
loyers of molsiened fliter poper.

Fig. 3. In vivo micrografting of spices on to young plants eultivated In a grosnhouss,
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Pesch trae for sliminating vicnas,
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transfer was always & delicuie phass, eapecially for some specles of
Prunus. To avoid it, an original tachnique has been developed (Mosella-
Chancel, 1978). Pro-treated spices (as describad sbove) were directly
grafted in aseptlo conditions on young planis developed in a green-
house (Fig, 8). An spplication of DIECA (1 g I'') and of a cytokinin
(107! mg I'"} on to the cut sections had & favoursble affect (Fig. 4).

A comprehensive viaw of the procedures used, including the isalation
of the apex, a difficult phase in woody plants, Is summarised in Fig. 5.

Utilisations of microgrefting in orehards

Two main approaches have besn developed: the slimination of viruses in
fruit trees for which the obtention of normal plants s difficult from direct-
ly excised spices, and the analysis of incompatibility mechanisma in hatero-
grafts,

Development of virus-fres plants. — Apices of 0.4 mm were exaised from
the terminal shoot tips of peach trees ("GF 305 INRA') previoualy inoculas-
ted in a gresnhouse either with the Bharka virs (Sirxin marcus; Marenand,
1876), or with an Iar-iype virus (Strain NRS G; Marensud et al,, 1878),
After a 15-day pariod of pre-treatmant, each apax gave & l-cm shoot which
-old peach tree (‘GF 305°) grown assptically.
Grafied plants were individually inserted into a plastic bag and held in con-
trolled conditions (25°C, 5000 watia: 16 h/24h). Control of virus infection
gzve most encoursging dete, even without the spplication of any hest
treatmant (Table ITI and Fig. 6). }

TABLE It

Ehmination of Sharks and NRE viruess by misrografting. For methods used, sse text

Sharks (siraln M) NES (strsin ()

g
;
é

Number of planis micrografited 20 . 14
Number of plants froe of virosss 21 [ ]
% of viras-fres plants 734 57.1

Incompstibility mechaniams in hetsrogrofts. — Two types of incompati-
bilities have been studied, and compared to homografis as controls, The fivst
was called ‘Jocalised” (Prunuz armenioca/Prunus cerasifera), the second
“tranalocated”™ (Prunus pevsioa/Prunus cerosifera and Prunus persica/Prunus
armenigos). Under the best conditions, compstible homografis led to about
80% viable plants after trunsfer into a greenhouse. In all casas, the success of
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Fig. 6. Blimination of Sharka virus by In vitro misrografting. Laft, virus-infectad plants;
right, virus-free plants, § meonths afier grafting.

TABLE IV

Raslts of In viro micrografiing of Frunus armenioes ("Polonals’) apiows an to myrobolan
Frums cerodfere seedlings s rooistock (locslised Incumpatibfiity); total number of
grafting: 160. Tha madium of Muzashigs and Skong was nsed with added sucross (3%)
and suxin (NAA: 1 mg I™). Ths contral homogralts gave 80K viable plants before their
trangfer to the preenhguas

Duys after mizrografting ~Numbar of sploms having % of living prafta
produced shoots

7 138 ]
14 101 1]
1 93 s
88 * 04 &3
36 32 10
42 13 1.5
60 0 Q

hll B R 2
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TAHLE V

- Development of haterografta (ttanslocnind Insompatibility). All surviving plants showed

negronls aympiomm, charscteristics of Incompatibillty which Jed to a mpid dexth of
graftad plants

Typae af grafts: sclon/rootstock
P. parsioa/P. crmanioes P, parvica/P. camssifera

. Number of In vitre microgeafts 100 . 160
Laafy shoots developed
afisr 80 days 3% (22%) - 25 (15.8%)
Young plants suffiolently
developed to be trangferrad
. 0 poty 30 25

lunlvhuinh.l!h;o -
days in the gresnhoum [ ] 2

grafting depended on the pafiod of the year at which the apices were taken;
the most favoursble time being Juns, Blochemical analysis showed a cor-
relation of —0.796 between the capacity of mpices to be grafted and thelr
perioxidasic activity when they are taken off (Poemel et al., 1880). The first
indications of localised incompatibility appested as early as the 14th day,
and the grafis decayed quickly without any ther development (Tabls IV).
With tranalocated incompatibility, some grafts may give viable plants but the
early symptoms of incompatibllity appeared at the time of tranafer to pots,
sbout 2 months after grafting (Tahle V). Although in vitro micro-grafting
did not ensble us to obixin new viable hetsragrafta, it allowed the detection
of early incompatibllities which only appear in the orchard after sgveral
years (Rogers and Beakbane, 1887).

CONCLUBION

In vitro micrografiing of the shoot spex makes an imporiant contribution
to the improvement of orchards. Buccessive modifications of technique have
allowed the detection of esrly incompatibilities and the establishment of
fruit trees free of viruses. This is genanally difficult for woody species when
the apices are directly cultivated on a nutzitive medium.

Abbott, AJ and Whitelay, B., 1078, Calture of Muius tismoes in vitro. 1. Multiplirstion
of spple plants from Isclatsd shool aploss, Sclantia Hortie,, 4: 183—189.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 391 23
DIVISION DE NUEVAS CREACIONES

EXPEDIENTE N° 01-35648
IPC AOTH 4/00, 106
CONCEPTO TECNICO N° 937

Como resultado del examen de fondo, reallzado con fundamento en e articulo 48 de la Decisién 488
de la Comigion de la Comunided Andina, se conceptta que

1. DOCUMENTOS ESTUDIADOS:
Para el presents estudio se tandré en cuenta:

« Ladeseripcion que obra en los Folios:7 a 24
= Las reivindicaciones 1 a 7(folios: 5 A 6).

2. OBJETO DE LA INVENCION

£l objeto de la presants solicitud se refiere a un proceso de multiplicacion clonal in vitro de plantes
de guanabano que comprende los pascs de: a) Establecer un micro Injerio a partir de (i) un
microexplante de érbol adulto con yemas preexistentes y (i) una plantula obtenida de una semilia
gemineda in vitro. b) Cultivar el microlnjerto cultivado en (a) en condiciones apropiadas para que se
desamolle la yema, c) utilizar las yamas formadas por el microexplante para produclr nuevos
microinjerios sobre hipocotilos de plantulas de semillas germinadas in vitro y d) repeiir los pasos (b)
y(c) cuantas veces ssa nacesario hasta obtsner el nimero deseado de microinjertos. Donde las
etapas a) y c) implican la introduccién del portainjerto (con el microexplante ya insertado) en un
utensilio conico hueco presionando confra ias paredes de ésie de manera que los tefidos del
microexplante y del portainjerto queden en contacto estracho y en el que el microinjerto se cultiva
Invitro durante varios dias hasta tograr la unién de los tajldos del microexpiante y del portainjerto.

El objeto de la solicitud definido anteriormente se clasificd en la IPC AO1H 4/00, 1/06
3. ES UNA INVENCION

El articulo 15 de la Decisién 486 de la Comisién de la Comunidad Andina dispone que "No se
congiderarén invenciones:

"a) los descubrimientos, las teorias cientificas y los métodos mateméticos;

b) el todo o parte de seres vivos tal como se encuentran en la naturaleza, los procesos biolégicos
naturales, e material biokdgico axistents en la naturaleza o aquel que pueda ser aislado, inclusive
ganoma o germoplasma de cualquier ser vivo natural;

c) las obras literarias y artisticas o cualquler ofra protegida por el derecho de autor;

d) los pianes, reglas y métodos para el ejercicio de actividades Intelectuales, juegos o actividades
econdmico-comerciales;

e) los programas de ordenadores o el soporte [dgico, como tales; y,

f) las formas de presentar informacidn.”

Teniendo en cuenta que e} objeto de la solicitud en estudio es el definido en el numeral 2 de esta
comunicacion, se establece que dicho objeto no se encuentra dentro del aicance de las excepciones
sefialadas en el articulo 15 de la Decisién 488 de la Comision de la Comunidad Andina, y por
consigulente, la materia reclamada en esta solicitud puede considerase una invencion.




4. EXCEPCIONES DE PATENTABILIDAD

E1 articulo 20 de la Declsion 486 de |a Comisién de la Comunidad Andina establece que “No serén
patentables:

"8) las invenciones cuya explotacién comercial en el terriforio del Pals Miembro respectivo deba
impedirse necesariamente para protager el orden piiblico o la moral. A estos efectos la explotacién
comercial de una invencidn no se consideraré contrarla al orden piblico o a la moral solo debido a la
existencia de una disposicidn lagal o administrativa que prohiba o qua regule dicha explotacion;

‘D) las invenciones cuya explotacidn comercial en el Pals Miembro respectivo deba Impedirse
necesariaments para proteger la salud o la vida de las personas o de los animales, o para preservar
los vegetales o el medio ambiente. A estos efectos la explotacion comercial de una invencién no se
considerara coniraria a la salud o la vida de las personas, de los animales, o para la pressrvacién de
los vegetales o del medio amblente sdlo por razon de existir una disposicién legal o administrativa
que prohiba o que reguie dicha explotacién;

“c) las plantas, los animales y los procedimientos esencialmenta bioldgicos para la produccién de
plantas o animales que no sean procedimientos no bioldgicos o microbioldgicos;

“d) los métodos terapéuticos o quirirgicos para el fratamienio humano o animal, asi como los
métodos de diagnéstico aplicados a los sares humanos o a animaies.”

Teniendo en cuenta que el objeto de la solicitud en eshudio es la invencidn definida en el numeral 2
de esta comunicacidn, se establece que dicho objeto no se encusnira dentro del aicance de las
excapciones de patentabifidad sefialadas en el articulo 20 de la Decisién 488 de la Comision de la
Comunidad Andina, y por consigulents, la invencion reclamada en esta solictiud puede considerase

patentable.
5. DETERMINACION DEL ESTADO DE LA TECNICA

El articulo 18 de la Decisién 486 de la Comision de la Comunidad Andina que establece que “El
estado de la $¥cnica comprenderé todo lo que haya sido accesible al ptblico por una descripcion
escrita u oral, utilizaclén, comercializacién o cualquier otro medio antes de la fecha de presentacion
de la solicliud de patents 0, en su caso, de la priorkiad reconocida.

Sélo para el efecto de la determinacién de la novedad, tamblén se consideraré dentro del estado de
la técnica, el contenido de una solicitud de patente en trdmite ante la oficina nacional competents,
cuya fecha de presentacitn o de prioridad fuese anterior a la fecha de presentacion o de prioridad de
la solicitud de patente que se estuviese examinando, sismpre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hublese transcurrido el plazo previsio en el
artlculo 40.°

Consultadas las bases de datos y los archivos con que cuenta la entidad no se enconiraron
documentos que hubieran sido publicados o hubieran cumplido et plazo previsto en el articulo 40
antes 8 de mayo de 2001, fecha de presentacion de la solicitud, que se relacionen estrictamente con
un procadimiento de multiplicacion clonal in vitro de plantas de quangibano comprendiando los pasos
de: a) Establecer un micro injerto a partir de ([) un microexplante de Arbol adulio con yemas
preexistentes y (ii) una plantula obtenida de una semilla germinada in vitro. b) Cultivar el microinjerto
cultivado en (a) en condiciones apropiadas para que se desarrolle [a yema, c) ufilizar las yemas
formadas por el microexplante para produur Nnuevos micromlertos sobra hlpocoﬂos de pIhtuIas da
semillas germinadas in vitro y d) repetir los pasos (b) y(c) cuantas veces sea necesario hasta obtane
gl nimero deseado de microinjertos. Donde las ehpas a)y c) lmplm i inlmduwbn el poﬂamlerlo
(con el microexplante ya insertado) en un utenslip conico hueco oresipnando contra las paredes de
éste de manera que los tefidos del microexplante y del portainjerio queden en contacto estrecho y en
el que el microinjerto se cultiva invitro durante varios dias hasta lograr la unién de los tejidos del
microexplante y del portelnjerto.

=%



Los documentos menclonados an el concapto técnico 232 y los anexados por el solicitants en
respliesta a un requerimiento de ésta oficina, definen el estado de Ia técnica en general pero no
afectan de manera contundaente los requisitos de patentabilidad de la presents invencidn,

6. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD

El articulo 14 de la Decision 488 de la Comisién de Ia Comunided Andina establece que: "Los
Paises Miembros otorgarin patentes para las Invenciones, sean de producto o de procedimiento, en
todos los campos de la tacnologla, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial.”

En cumpiimiento del articuio 14 de la Declsin 486, se procedio a evaluar los requisiios novedad,
nivel inventivo y aplicacion industrial con el fin de establecer la patentebiiidad de la invencidn
reivindicada en la solicitud en estudio.

6.1. EVALUACION DE LA NOVEDAD.

E! articulo 16 de (a Decisidn 486 de la Comision de la Comunidad Andina establece que “Una
invencidn se considerara nusva cuando no esth comprendida en el estado de la ticnica.

“El estado da la téenica comprendera todo lo que haya sido accesible al plblico por una descripcion
escrita u oral, utilizacién, comerciallzacién o cualquier oiro medio antes de la fecha de presentacion
de la solicltud de patents o, en su caso, de la prioridad reconocida.

*Sblo para el efecto de la determinacin de la novedad, también se considerara dentro del estado de
la técnica, el contenido de una solicitud de patente en trémite ante la oficina nacional competents,
cuyahdwadamnhdbnodepﬁoﬂdadhmmbﬁuahbdmdepmmhdﬂnodopﬂoﬂdad
de Ia solicitud de patents qua se estuviess examinando, siempre qua dicho contenido asts incluldo
en la solicitud de facha anterior cuando sila se publlque 0 hubisse tranacurrido el plazo previsto en
ol articulo 40.

Tenlendo en cuenta el objeto de la invenclén definida en el numeral 2 de esta comunicacién se
realizb ia bisqueda de anterioridades. Conauitadas Ias bases de datos con que cuenta eeta oficina
no sa encontraron documentos que formaran parte del estado de Ia técnica previo a la facha de
presentacion y que trataran a un procedimiento para la multiplicacion clonal nvitro de plantas do
guanébano comprendiendo los pasos de: &) Establecer un micro injero a partir de (I) un
microexplante de arbol adulto con yemas preexistentes y (i) una pléantula obtenida de una semilla
germinada in vitro, b) Cultivar el microinjerto cultivado en () en condiciones apropiadas para que se
desarrolle la yema, c) utilizar las yemas formadas por el microexplante para producir nuevos
mmmmmmmammmumgmmmmyd)mm

etapua) yc)unphn la lnlroducddn dal ponam]erln (cunelmlcroemlanhyamseﬂado)gn_n
utensilio conico hueco presionando contra las paredes de éste de manera que los tejidos del
microexpiante y del portainjerto queden en contacto estracho y en el que el microinjerto se cultiva
invitro durante varios dlas hasta lograr 1a unién de los tejidos del microaxpiente y del portainjerto.

6.2. EVALUACION DEL NIVEL INVENTIVO

El artlculo 18 de la Decisidn 488 de la Comisién de la Comunidad Andina dispone que °Se
consideraré que una invencidn tiene nivel inventivo, si para una persona del oficio normaimente
versada en la materla técnica comespondiente, esa invencion no hubiese resuttado obvia ni se
hublese derivado de manera evidents del estado de Ia thcnica.”

Basandonos en &l objelc de la invencién dafinido en e numeral 2 de esta comunicacién se



establece que aln cuando en el estado de la ¥cnica se encuentran rapories de la existencia de
procedimientos para la multiplicacion clonal invitro de plantas empleando microinjertacin, ninguno
de elios reprasanta procesos de alta eficiencia para la propagacidn de plantes leficsas como el
guanabano, en las cuales le propagacién masiva In vilro no ha side posible, a diferencia de los
resultados que se alcanzan en especies herbéceas. Por ofra parts, en ninguno de dichos
procedimientos se revela el empleo de puntas c6nicas para forzar un contacto directo y estrecho
entre los tsjidos del microinjerto y los del patrén incrementando Ia eficiencia de la microinjertacion;
asl como tampoco se divuigan la microinjertacién ciclica in Vitro para la propagacién vegetativa
masiva de yemas.

Slendo que la invencién no es obvla y no se deriva evidentemente del estado de la técnica, se
considera que la Invencién cumpie con el requisito de nivel inventivo definkio en el articulo 18 de la
Decision 488.

6.3. EVALUACION DE LA APLICACION INDUSTRIAL

El articulo 19 de la Declsion 488 de la Comisién de la Comunidad Andina establece que "Se
consideraré que una Invencidn es susceptible de aplicacién industial, cuando su objeto pueda ser
producido o utilizado en cualquier tipo de industria, entendiéndose por industria la referida a
cualquier actividad productiva, incluides los serviclos.”

Partiendo del hecha de que el objsto de la invencidn es al que ss define an el numeral 2 de esta
comunicacion, al ser empleado en empresas de papel, pigmentos o metal, se considera que dicho
objeto es susceptible de aplicacion industrial segn el articulo 19 de la Decisidn 486.

Por lo expuesto anteriorments, se recomienda conceder el objeio reclamado en las reivindicaciones
1 a 7 de los folios 5 a 6 de Ia solicitud en estudio, toda vez que cumple con los requisitos de
novedad, nivel inventivo y aplicacidn indusirial establecidos por el articulo 14 de la Decisién 486 de
la Comisién de la Comunidad Andina.

EXAMINADOR TECNICO FECHA
Cédigo # 202063 JEFE DIVISION NUEVAS CREACIONES 2008-08-12




Industria y Comercio

REPUBLICA DE COLOMBIA SUPERINTENDENCIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
RESULUCIGN™" 172(i4%
Por la cual se otorga una patente de invencién

CERTIFICADO 28644

Rad. N° 01-35948

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
en ejarcicio de sus facultades legales, en especial de las que se confirieron en el articulo
4, numeral 5 del decreto 2153 de 1982, y

CONSIDERANDO:

PRIMERO: Que mediante escrito radicado en esta Superintendencia con el nimero
01035048 del dia 08 de mayo del 2001, se solicitd conceder patente para la invenclon
contenida en el expediente de la referencia.

SEGUNDO: Que efectuado el examen de forma y cumplidas las exigencias legales, se
ordend publicar el extracto sin que se hubleran presentado observaciones.

TERCERO: Que realizado el examen de fondo se requirié al solicitante en los términos de
los articulos 45 y 46 de la Decisidn 486 de la Comision de la Comunidad Andina, para que
presantara respuesta a las observaclones de caréacter técnico visibles a follos 48 a 53 del
cuademo administrativo, relacionadas con la patentabilidad o cumplimiento de los requisttos
establecidos por esta Decisién, para la concesién de la patente.

CUARTO: Que el solicitante mediante escritos radicados bajo los nimeros 01-035848-
00008-0000 y 01-035248 00007-0000 del 24 de abril dal 2008, atendié oportunaments el
requerimiento formulado, presentando las aclaraciones respectivas en relacién con las
observaciones efectuadas. De igual manera allegé la documentacién requerida en los folios
52 y 53, para dar cumplimiento en su totalidad a las observaciones efectuadas en el examen
de fondo.

QUINTO: Que en virtud de io dispuesto en el articulo 14 de la Decisidon 486 expedida por la
Comision de La Comunidad Andina se otorgaran patentes "...para las invenciones sean de
producto o de procedimiento, en todos lo3 campos de la tecnologla, siempre que sean
nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial®.

SEXTO: Que en el presente caso cumplen los requisitos indicados en el numeral anterior las
relvindicaciones 1 a 7 contenidas en los folios 5 y 6, razén por la cual este Despacho
encuentra procedente conceder para eila el privilegio de patente solicitado.

s.u-conmo.m‘lmn.zr-oomz.s.nw
Seda CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Wobt waiw.ac.guv.aa ot biogeic o0 20
" a-mall:
Bogotd D.C. - Colombia
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Industria y Comercio
REPUBLICA DE COLOMBIA SUPERINTENDENCIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
annt 172004
RESOLUCION 1721
Por la cual se otorga una patente de invencion

CERTIFICADO . 28644

Rad. N° 01-35948

RESUELVE:
ARTICULO PRIMERO: Otorgar privilegio de patente de invencién a la creacién denominada:
" PROCESO PARA LA PROPAGACION CLONAL IN VITRO DE PLANTAS DE

GUANABANO (ANNONA MURICATA L), EMPLEANDO LA MICROINJERTACION
CICLICA™

Clasificacién IPC: A 01 H 4/00, 1/06.
Relvindicacién(es): 1a7 Follo{s): 5y 8.
Titular{es): CORPORACION BIOTEC y CENTRO INTERNACIONAL DE

AGRICULTURA TROPICAL - CIAT.
Domicllio(s): Km. 17 recta Cali — Paimira, Valle del Cauca, Colombia.

inventor{es): Alvaro Mejla, Nelson Royero, Jorge Cabra y William Roca.
Vigents desde: 08 de mayo del 2001 Hasta: 08 de mayo del 2021

ARTICULO SEGUNDO: E! titular tendra los derechos y las obligaciones establecldos en la
Daecision 486 de la Comisién de la Comunidad Andina y su privilegio caducard en las
condiciones prescritas por las disposiciones legales vigentes sobre propiedad industrial.

ARTICULO TERCERQ: Entragar al titular copia auténtica de esta resolucion y el certificado
de patente, previa las anotaciones en los libros de registro.

ARTICULO CUARTO: Notificar el contenido de la presente resolucién al doctor German
Arias Jaramillo, 0 a quien haga sus veces, en su calidad de apoderado de la Corporacién

Sede Cantro; Carrera 13 No. 27-00 Pisos 2,5, 7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fax: 382 26 85. Linea 8800-810 166
Web: wwwalcgovog e-mall: info@sicgov.co
Bogota D.C. - Colombia



Industria y Comercio
REPUBLICA DE COLOMBIA SUPERINTENDENCIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUG!OFIE nr1T204

Por la cual se otorga una patente de invencién
{

CERTIFICADO. 2864

Rad. N° 01-35848

Blotec y del Centro Intemacional de Agricuitura Tropical — CIAT., entregandole copia de la
misma, adviriéndole que contra ella procede 6l recurso de reposicion ante el
Superintendente de Industria y Comercio, del cual podrd hacer uso al momento de la
notificacidén o dentro de los cinco 5 dias hablles siguientes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogotd, D.C.,alos RS JN. 20
Doctor

oé% OBAR
GERMAN ARIAS JARAMILLO

Km. 17 recta Call — Palmira, Valle del Cauca. b3 no POR mon ng

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

B D mumlsmm

Sede Centro: Carrera 13 No. 27-00 Fisos 2,8, 7y 10
Sade CAN: Tr. #0A No. 38-50 Conmutador: 3520840
Fa:mzus.l.humo-mom
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SUPéRINTENDENCIA DE INDUSTRIA Y COMERCIO 3‘{

RADICACION: 1-35848 EDICTO No. 10843

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esia Superntendencla profilé Resolucién No. 17204 de 28-JUN-2008. Qus el contenido de la parie resolutiva es como sigue: El
Superintendants de Indusiria y Comercio.

RESUELVE
ARTICULO PRIMERO: Otorgar priviegia de palente de invencin a ks creadidn denominede:

* PROCESO PARA LA PROPAGACION CLONAL IN VITRO DE PLANTAS DE
GUANABANO {ANNONA MURICATA L), EMPLEANDO LA MICROINJERTACION
. CICLICA ™

Clasificacién IPC: A 01 H 400, 1/08. .
Relvindicacién{esy: 187 Folio(s): 6 y@.
Thuleries): CORPORACION BIOTEC y CENTRO INTERNACIONAL DE

AGRICULTURA TROPICAL - CIAT.
Domicmlo(sl: Kem. 17 racta Call - Paimire, Valle del Cauca, Colombla.

invenior{es): Avuro Majia, Netson Royero, Jorge Cabra y Willam Roea.
Vigente desds: 08 de meryo dei 2001  Hersta: 03 de meyo del 2021

ARTICULO SEQUNDO: H ttular tandind los darachos y las obligacionss estabilacidos en in
Declsidn 488 de la Comisién de la Comunidad Andina y su priviiegio caducani en lss
condicionss preacriias por lns disposicionss lsgalss vigenias sobre propladad indusivial,

ARTICULO TERCERO: Entregar af tiular copia suténtics da esta reschuciin v el cartticado
da patenie, pravia las anotacionas on ios Thoe de registio.

ARTICULO CUARTO: Notificar ol contenido de la presenie resolucidn al dociir Genmin
Arien Jaramilio, o & tuien haga sus veces, en su calidad de apoderedo da la Comporaciin

Biotac y del Cantro Intamacionsl de Agriculbura Tropical ~ GIAT., sntregindole copia de ia
misms, acdvitiéndole que conte sl procede s recrso de reposicidn ante ol
Superiniandents de industris y Comarcio, dal cusl podrd hacer uso al momenta de la
notificacidn o dentro de fos cinco § dias hibiles sigulentes a efia.

NOTIFIQUESE ¥ CUMPLABE
Dada en Bogotd, D.C..alos B9 JN MR

EL S8UPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Para notificar s los interesadoa, sa flla ol p
COMERCIQ, por & tdrmina de (10) diex dies h

Secvotaria General Ad-Hoc 14-JUL-
Secretaria General Ad-Hoc
EDICTO No. 10813

contadoa a partir de iae 8:30 a.m. de hoy.

ts EDICTO en lugar vislble al piblco en ls SUPERINTENDENCIA INDUSTRIA Y
Este edicto sa desfija hoy 28-JUL-2008 & las cinco (5:00 p.m.)

htp://10.20.1.1 1/Documentos/ApEdictos/edictos.php?fecha=14-7-2006&kini=80 13/07/2006






GERMAN ARIAS JARAMILLO
Abagado

Palmira, 18 de abril de 2006

Doctora

ALIX CARMENZA CESPEDES DE VERGEL

Jefe de la Divisién de Nuevas Creaciones
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogoté, D.C. .
: SUPERINTENDENCIA DE INDUSTRIA ¥ COM
Asunto: Radicacién  01-35948 &#L.%m Fec: 20060424 11:56:40
Tramite 002 - T2 PATENTER  Eved REGDEPLETO
Evento 001 Act444 REGPUESTAREQUE  Folioy' 3
Actuacién 430
Oficio 2098

GERMAN ARIAS JARAMILLO, identificado con lu cédula de ciudadania No.
14.993.364 de Cali, y tarjeta profesional de abopado No. 18.842 del C.S. de la I,
acluando como Apoderado del Centro Intemacional de Agricultura Tropical — CIAT y de
la Corporacién BIOTEC, dentro del trimite de la patente sobre “Iroceso pura la
propagacién clonal in vifro de plantas de puanabana (Amnona muricata L.), empleando
microinjertacién ciclica”, doy respuesta al oficio de la referencia de la siguiente forma:

PRIMERO.- Al contrario de las especies vegetales herbidceas (aquellas que no producen
tailos lignificados), la propagacion i vitre de numerosas especies leflosas, en las que se
pueden incluir especies de érboles frutales o forestales, no ha sido posible a nivel
comercial.

Los problemas que se presentan al intentar aplicar metodologias convencionales del
cultivo in viiro a eslas especies, han sido enumerados y discutidos en detalle en la
solicitud de la patente, En la especie lefiosa para la cual se estd solicitundo la patente. €l
guandbano, a pesar de numerosos intentos, tampoco ha sido posible el desarrolio de
metodologfas de propagacién masiva in vifre. La invencién que sc desea patentar incluye

no solo una sino un_conjunto de_innovaciones gue hace posible por primera vez la
propagacion in vifro a nivel comercial de clones de guEnibano. ing |
. codyo o ¥q'10
SEGUNDO.- Principalmente dos modificaciones de lus metodologias convencionales
hacen que el procedimiento de la solicitud haya resultado en el desarrollo de una

metodologia aplicable a nivel comercial como se indica ¢n las péginas 15 y 16 de la
solicitud de la patente, asf:

a) E! uso de puntas conicas para forzar un contacio directo y estrecho entre los
tejidos del microexplante y los del n\que permitid  incrementar
considerablemenie la eﬁclencna e la microinjertacion

b) La aplicacién del concepto de mlcromjeftacmn'cichca in vitro como herramienta
de propagucion vegetativa de yemas, -

TERCEROQO.- La Superintendencia de Industria y Comercio indica que "cualquier persona
versada en la técnica de microinfertacion estaria motivada a emplear lax nuevas yemas

Jormadas por el microexplante para la produccién de nuevos microinfertos. y asi lograr

nna mavor multiplicacion clonal”. Esto, parn resaliar que ¢l proceso que se quiere




Sy

patentar "podria constituir el rexultado de ensayos sistemdticos de la actividad
investigativa" y que resulta obvio para un investigador en ¢l campo de fa propagacién
clonal.

Alcanzar una mayor propagacién clonal, sin embargo, no es suficiente para desarrollar
metodologias de propagucién aplicables o nivel comercial, puesto que si estas no son
eficientes, como ha sucedido hasta el momento, los costos de aplicar las metodologius de
cultivo /n vifro en |a propagacién del Luanébano serian 1an allos que esta aclividad no
podria competir con otras técnicas de propagaciéon. No-resulta pues, obvio aplicar el
conceplo de microinjertacién ciclica en J1a propagacion clonal masiva si e¢s que el
investigador versedo en técnicas de propagecion no cuenta con metodologias eficicntes
de microinjertacién.. Estas Gltimas constituyen igualmente una de las innovaciones de la
solicitud de la patente. . . .,
Con respecto ala urgumentaclén de que un proceso patentado de propagacién en papa,
que involucra la microinjertacion; de yemas, consntuye una enterioridad y puede afectar
la patentabilidad del* méfodo, desarrollado,, nuestra opinion es que esto serix vilido si la
técnica de microinjertacién emplenda en papa fuera similar a la descrita en la soliciwud de
la patente, lo que no es el caso. Tal como se presenta en el ejemplo | con el uso de
metodologias de injertacién como las aplicadas en papa, que no incluyen e} uso de puntas
conicas que protejun la yema microinjertada de la desecacién, una innovacin de la
presente solicitud, solo se obtienen eficiencias de prendimiento tan bajas que no permiten
la aplicacién de la microinjertacién como método de propagacion.

PETICION

Con fundamento en los argumentos expuesios anteriormente, solicitamos el
\cimiento de la patente de la referencia.

ABIAS JARAMILLO

.C. No. 14¥993.364 de Cali
T.P. No. 18.842 del C.S.dela J.
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