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1. INTRODUCTION

i Although often vital adiuncts as breeders’ collections,
many existing tissue culture collections do not necessarily
constitute genebanks suitable for long-term conservation o4
germplasm. In this context, the IFPGR has been laying the
theoretical foundations for the development of in vitro
techniques for the conservation of certain crop species, and
it was necessary to  test out the theoretical {framework
devel oped. The IBPGR has assigned to CIAT worldwide
responsibility for cassava (Manihcet esculenta Crants)

germplasm conservation. CIAT's stock, at the present,
includes a field coliection of 4500 accessions, a 1o vitro
collection of 33500 accessions, and approximately 1100

accessions maintained in the form of serxual seed.

The principle of genetic conservation that material
retrieved shoud represent the materizl accessed has caused
concern about the use of in-vitro systems because of the
release of somatleonal variation. As a consequence of
genetic instability there can be variation chromosome number
andg structure and in morphological and biochemical traits.

It has alsy been suggested that certain in vitro sicrage
conditions can put germplasm integrity at risk becavec of
directional genetic change in response to selection. Thie

project pays special attention to this issue, by lowiing &t
the extent to which this variation can ococur ¢ “ing 1™ »1° 70
storage of wrganized structures, and how thrie  oriedror -
be detected by using morphological, coytoclogica. v
biochemical criteria.

<. ORJECTIVES

The overall obiective of thisg IBFGER-CIAT Colliborative
project is to assess and demonstrate the techn: el 27
logistical aspects of establishing and operating sn in wiiiro
Active Benebank (P, IVAG) according to stendards set by IEBFGR
ang CIAT using cassava (Manihot esculents) as & model corop.
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Using the experience gained at CIAT on in vitro
conservation of cassava clones and the recommendation. of
IBPGR on monitoring genetic stability of rooct crops, the
major steps required for the establighing and running of a

pilot~IVAG were outlined for & period of three years. The
major steps are: a) selection, sampling a&and initsal
characterization of clones, b? introduction of clones 1nto
in vitro culture, subcul turing and intensive
micropropagation, ¢ in vitro stprage under minimal
conditions of growth; and di} monitoring of genetic

stability. At present the +irst two steps mentioned above
have already been performed.

4, SELECTION OF GENOTYRES FOR THE E-IVAEG.

The cassava germplasm being used in  the P—INAG

comprises 100 clones selected from & total of 4000
accessions currently maintained at CIAT 1n  the field
genebank. Selection was made mainly on the basis of
phenotypic variation, s0 interclonal differences and

morphotypes could be easily recognized reducing the number
af morphological duplicates. Hepefully the clones should
represent a wide range of the genetic variation present in
the cassava geng pool, In addition to marphological
variation, three other criteria were taken inte account for
clonal selection: a) adaptation to the main edaphoclimatic
(ecosystems) zones of cultivated cassava, b} geographical
latitude, longitude, altitude and country of origing and o)
a few elite clones with ouwtstandirng vield potentisal,

S, SAMPLING OF MATERIAL

Five plants per selected clone were labeled in the
field genebank. Four stem cuttings (stakes) were taken from
each ohne of the labeled plants, i.e. twenty =taies per
clone, from which five stakes were planted in the Associcoisd
Field Genebank (AFB) and Ffifteen  were plantedg in the
glasshouse for disease indexing, clectronhors 1 g
characterization, thermoterapy anmd meristem tip cullire.
Due to the large work loed and spece reguiresd du-ing e
initial sampling a&and processing stages the meisss
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handled as five lots each comprizing twernty clofnwe, w.ob
4-5 weeks interval lots. The linesge oentity of  giorse
plants and stakes are being kept duwing the 211 sv=o L4
sampling and introduction of material to in viiroc colture

and storage.

&. DISEASE TNDEXING

The phytosanitary conditieons of mother plants wes
determined pricor to thermotherapy and meristem—-tip culitu-e
using a combiration of symptomatology, graft 1rnoculztion,
ELISA and dsRNA analysis for the detection of cassava commoan



mossic virus (COMYY,  cassava X virus (DsXV), the frogskin
disease (FSD), caribbean mosalc disease (CMD) and cassava
latent disease (CVL!. FED root symptoms were observed in 13
of the 100 clones. Eleven clones were positive by graft
inoculation to the susceptible clone "Secundina”. COCMY was
not detected in any of the clones by the ELISA test.
However the ELISA test “did detect in OCsXV in five clones.
Virus—spetcific dsRia was detected in 22 clones of the 100
ctlones tested. All cleones testing positive for virus will
be retested after thermotherspy and meristem-tip culture,
and prior to in vitra storage. Should any of the clones
remain positive following treatment, microthermotherspy will
be carried out in vitrg.

7. IN VITERO CHLTURE anND STORAGE

Thermotherapy of the SO0 mother plants was carried oput
in the growth chamber, exposing pients to high temperatures
35-40 =L at an i1llumimpation of Z.000-5,000 lux, for 2-3
weeks., Meristem tips were excised from fast growing shoots
and placed in culture medium developed at CIAT.
Subculturing of plantlets and subseguent micropropagation
were made in mediuwm 17 N wuntil enough replicates were
obtained for evaluation and for storage under minimimsl
conditions of growth, using the medium &5. Up to the
present all clones from the first group have been introduced
into in vitro storage. A total of 2% individuasls will be
maintained in test tubes for the P-IVAG (+ig.1l:

Three markedly different clones, +rom the genetic view

point, each with 2% replicates, are being usetd as controls
for monitoring the eftfect of subculturing freguency during
storage and the effect of meristem origin, either apical or
xilar.

8. MORFHOLOGICAL CHARACTERIZATION

Preliminary morphological evaluation was mate in  the
original field genebank from which the mastericil for the
P-IVAG was selected. More detailed maorpholoagicsl evalustion
was carried out in the Associated Field Bernetent (AEEY wrere

growing conditions are more unifora. Reguwtits  of thal s
evaluation indicated a2 wide rarngse of genetic ver.ebii:tw “or
mast of the intermpatiornzily recogrnized cassewa descriotorsg
among these 100 clones, repressnting the spectrum o genctlo
variation within the crop species, Ma-ihoi &scu mois Trrs
core rcazzava germplaszm alen dieplevys  an ol tiomary

pathway of the crop rancing from very prisitive cultivaers £o
advanced elite clones,

A total pf &2 descriptors were recordsg for ezch
genntype, out of which 21 are passport deata, and the
remaining comprises discrete morphologloal trait=,
gualitative and guantitative, dlioease 1Mdering,
electrophoretic patterns and pollen fertility of flowesring
clones. The information was recorded in field charts



especially designed +or use in field and . for . direct =
transcription teo the computer. Characterization of growing
plants both in the field genebank and in the AFG hae been
done on six months old plants. Leaf shape, size and- color
was mainly studied on the tith leaf starting from the top.

Y. ELECTROPHDRESIS

Isozyme electrophoretic methods have been applied to
the characterization and discrimination of the 100 selected
genotypes. Isoryme clustering deta of 16 ident. fied major
bands shpows an aseociation of the 100 clones in 30 clustered
groups and  enabled the identification of siw duplicetes
ampng the material., Elsctrophoregrame from the 100 clones
were computer analyced; up to the prese it 10 #l6x and & bela
gsterase bands were gerntified to gifferentiate gach
genotype. Seventeen clones showed conztzternt and elld
defined electrophoregrams, “rom which, the psttern of (V.
MBRAJIVUT was taken a3 & reterence Lo compare with all banding
patterns from the core geraplassm. Out of this grous 3
clones were selected for use in a related experiment to test
the effect o©oFf subculture +reguency on genetic stability.
Clustering data of alftaz and beta estersses are being
supplemented with the data obtained from the rnew LEB
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ultrascan XL laser dgersitometer that overcomes the
difficulties of accurately quantifying electrophoretic gels.,
Beta esterease band, most comon to the core CasSEaVE

germplasm, was used as a reference diring the scanin of
gels., The comparison of ultrascan XL and clustering o
electrophoregrams will give us incomparable help for further
monitoring of the genetic stability on in vitro cultures,

10. ASSOCIATED FIELD GENEBRANK (AFG)

The AFG represents, &) the original core Cc:esava
germplasm without treatment under any 1n vitrs coadivion,
and b} the field plet with plants oricinate frorm in=vi1rDd

conditions. They are used systemstically +o- clonel
evaluation and as & control  for evaluating the F-IVAT 2o
compare any possible phenotyplcoc chenge in 1o 2 *p zooved
clones wunder minimal conditiors @ Crowth.  moo Tl 4
discrete morphologicsel traitz. State sapplezs ~--oo rtn
identified plant growing n the Jigld cenened wemd 2@ )
and planted 1n 28 % &0 m 2 pleat., Five plants e ¢

planted in a distance between plante 1 m, bhetwes,
and between lines 3 m. Flarts are g-cwih.  un

;
e

features.
ii. DATA BRAEE
A computerized data base on characterizetion ot

morphological traits, disease indexing and biochemical di-a
has alreac, begun. A software packane 18 being developed



for running all aspects of the F-IVAG using the
-International Data Management System (IDMG). This socftware
will be used with the new hardware to be purchased very soon
for -the F-IVAG. M

12, FACILITIES FOR RUNNING THE F-IVAG

The following CIAT laboratories and pther facilities
have been used for establishing and operating the F-IVAG.

1= Tiesue gculture lab.

2~ Trameferences romm (in vitrod

I Fropagation room (10 vitro)

/- in Mitro storage room

35— Cytelogy lab.

dy Biochemistry (Electrophoresis) lab. ‘ '
7= Viralogy 1ab.

8~ Computer Center

9- Fhotographic and library facilities
10— Blasshouses

11— Beareen Houses

12- Field plots

15. STAFEING

Because the vomple:x nature of the F-IVAE project a lot

of interaction ig invol ved and remarikable heln,
collaboration and advice hae been received from several UIAT
scientists, assistants, technicians and administrative

personnel. It is mentioned only the main stafd of the
P-1IVAG:

#. Pringipal Research Staf+t
Dr. K. Chave:z
Dr. W. Roca |
b. Research fseistants
Mises D. I. Arias 4ulltims)
Migss Catafo {(parttime)
c. Jechnieiser -
Mr. Guir pro (Fulltims)
Mr. H. Arice (“u liirmod
d., Eollakorastors ano <tvirgrs
Dr. £, Hershey {(Cassava Frogram)
Drr. D. Wood (Genetic Resources Urit)
Br. M, Holle (IgFGER}
Dr. B. Nolt (Cassava FProgram’
Dr. L. Chepas (Data Services Unit}
Dr. L. Withers {(I1EFGR)

For more detailed information on P-IVEE aetivity, conteoz:
K. Chavez /W. FRoca. Centro Internasional de Agricuitura
Tropical (CIAT)Y A.A. &713 Lali-Colombies.
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