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Preface 
The World Beta Network (WBN) was founded in 1989 on tile initiative of the IBPGR to 
test the network concept approved by IBPGR's Programme Committee ill 1988. The 
objective of crop specific networks is to improve international collaboration between 
curators of collections, researchers and users of germplasm, thus enabling maximum use 
of the often-limited funds for conservation and utilization, through task-sharing. Beet 
is one of the most important cash crops of the industrialized countries. From the 
beginning, therefore, IBI;Is strategy aimed at the development of a hig.hly self
sustaining network with only partial financial support from them. 

International cooperation or, beet genetic resources started in 1987 with a workshop 
attended by eleven experts from six coantries and at which the European Database for 
Beta was introduced; at that time, 13 institutions had already contribUted passport 
data to the database. This workshop, held at Wageningen in the Netherlands, was 
full' financed through the European Cooperative Programme for the Conservation and 
Exchange of Crop Genetic Resources (ECP/,R). The participants decided then to 
develop a revised IBIX;I descriptor list for Beta. It was published in 1991. 

In 1989, a further workshop, largely funded by IBIGI, was also held at 
Wageningen. A total of 33 experts from 20 different countries attended the meeting. 
The number of institution,, contributing to the International Database for Bta (IDIBB) 
had increased to 18. For the first time, representatives from breeding companies 
participated. Lectures on biosystematics, seed dormancy and, in particular, the 
introduction of the pre-breeding concept of N. 0. Bo.,semark, can be considered as 
highlights of this 1989 meeting. The lecture on pre-breeding has resulted in ongoing 
discussion on how plant breeders can improve their use of Beta germplasm coilections. 

A further conference at Braunschweig (FRG) in 1991, was attended bv 35 
participants from 17 countries. This time, breeding companies partly funded the 
meeting thus enabling the invitation of key speakers and the participation of experts 
from eastern European coontries. By then the numbtr oft holdings documented by the 
IDBB had increased by two, to a total of 20. The progranme of the 1991 workshop 
consisted of two parts: a working session and lectures on scientific aspects ot beet genetic 
resources. At that meeting, emphasis was given to an inventory of the germplasm 
activities in Asian, Nediterranean, East European and Northwest European countries. 
Expansion of the scientific session facilitated the meeting of scientists working on 
biosystematic aspects of the genus Beta. Improved communication between gernplasm 
collectors, curators, researchers and commercial breeders has strengthened the links 
within the group. 

Since tile response to the lecture session had been very encouraging, even more time 
was given to scientists to presint their res'earch projecis and results at the Fargo meeting 
in 1993. Many different subjects ranging from conventional breeding to genome analysis 
and genetic engineering, were covered. With 75 participants from 15 countries, this 
meeting was the largest to date. TFhe conference was funded by IBPGR and companies 
associated with tile Beet Sugar Development Foundation. In 1993 the number of 
accessions described by the passport table of the IDBB had increased to a total of 9168 
accessions which seees are stored decentrally at 24 locations all over the world. The 
successful US Bt'Ia germplasm conservation and evaluation programme was of 
particular interest to the participants. The view was expressed by some participants, 
that none of the other international scientific organizations would cover beet breeding 
research (from the acquisition of germplasm to sophisticated analyses of the genetic 
structure of the Beta genoie) in such a comprehensive way as does the WB3N. It seems 
that the WBN, therefore, established as the I131'GR's model for international 
cooperation, has accomplished one of its major goals: the development of a voluntary 
association of crop-specific experts based on the principles of common interest, mutual 
support and benefit. 
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Welcoming addresses and introductions 
On 4 August, 1l93, Dr. . A. Smith, Research Leader at tile USDA/ARS and 
Dr. D. C. Zimmermann, Centre Director of tile USDA/ARS, welcomed the participants 
and briefly reviewed the major objectives and past activities of the \iVN. 
Dr. H. R. l.und, [)ean if tilt, North Dakota State Univ'ersity, explained the 
organization, size, filnction and research objectives of the University ianddescribed the 
history of tile rtgitto all. its agriculItural and in dIustrial potential. The a ssenl bI vwas 
welcomed on behalf Oftthe Beet Sugar Development Foundation IiS1)E) by its Executive 
Vice-ltresident, T. K. Schwartz. All key speakers expressed their colmnlitnent to 
arranging an agreeable leeltilg and said that they woiild be prepared to help as and 
when necessarv. 

1"he tlhtwin g dayV, Dr. S. l'adutOSi we lctmeid thi participant s, on behalf of 111'GR, 
and brietl v outlIineld the ilew structure, tbjectiyes- and goals of the International Plant 
Genletic Resource-, InStitultie (IIt(.;RI), which is expected to replace IlI'( ;R by 1994. II'GRI 
will con tinulie to tromite et working activities on crops as a major way of successfully 
channeling efltorts in variOtLS parts ot tilt world towyards the safeguarding andi better use 
Oft Plant (;elletic Oeources. 

011 t- Atlglst, 1993, l)r. II. Shands, Assistant Deputv Administrator for Genetic 
Resources tt the US l)epartinlent tit Agriculture, was introduced tit tile participants by 
tie G'eneralI Chairmanif the W\13N ine, tin g, )r. D. Done\'. in hi,, welcome address, 
Dr. Shaois eLniphaS'di il ee ft havinog geriplasinl available for cootill LItuos plants 

va riety iin PriOvt ii'L1lit aild COll s elt'iilt I ttld SUPPlIV securitv. lieIn entiolned the great 
potential ot biotecliintIogyt or crop ihipro\vemrIent. In) that coiltext, the controversies 
within FA() over owneirhip of genetic resolirCes Were clearl,iddresseid. L)r. Shands 
said that tile t penets o t eclhange tf gernplasni and in fornatit'll he ld by the US 
gen1etic restti,rest vstenl Wviii be contillued and that tile US are ipen to anm kind of 
cooperation on genetic resources,. 1ie advised the participants to counteract Illy attempt 
to restrict the exchan1ge itt gerniplasin and information vithin the WI3N. 

Tours 
Oi 5 :\ugust, the participants had tile opportunity to visit tile Northern Crop Science 
laboratorv and tilt, USDA/ ARS fields. The demonstration of a taxonomically and 
geographically comprehensive wild beet Ctllectilon net With considerable interest. On 
6 \igust, participants were invited to visit tilt, American Cry'vstal Sigar Ctt. research 
and beet storage facilities as well as to a large sugarbeet farin close to Fargo. 
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Report on the third meeting of the World Beta Network 
North Dakota State University, Fargo, (USA), 4-6 August, 1993 

Papers and posters session: a summary 
Pre-breeding 
After the welcoming speeches were delivered on 4 August, the General Chairman, 
9r. Done%,, introduced Dr. J.J.Kern as the chairman of the pre-breeding section. The 
.irst speaker, Dr. Smith, pointed out that a clear definition for tileterm 'pre-breeding' 
is lacking and suggested defining it as 'any manipulation leading to domestication'. 
[he effects of selection pressure on changes in gene frequency were subsequently
discussed in tilecontext of the theory of population genetics. 

Thereafter, Dr. J. R. Stander described the problems of utilizationl of exotic 
germplasm from the viewpoint of a commercial breeder. He pointed out that the 
sugarbeet culture in the US today is not at risk b cause of genetic vulnerability and that 
progress in the field of resistance breeding still can be achieved within tilesugarbeet
breeding genepool. Iroadening tilegenetic basis of this genepool, by introgression of 
new cVtoplasmic and nuclear genes, would be advisable as a precautionary measure to 
prevent epidemics. It' favored a pre-breeding concept such as that outlined by 
l)r. N. 0. llosemnark during the 1l89 IIN meeting and stated that such work should be 
conducted by public institutionS. 

Introgression of seabeet accession., into sugarbeet material, was thie subject of the 
report delivered by Dr.Donev'. Root yield as well as sugar content improvements had 
been achieved through repeated cVcles of Mass Selection for root shape and bolting 
resist ance. 

l)r. R. T. Iewellen described tiledevelopment of I3NYVV-tolerant synthetics from 
crosses between sugarbeet line.- with a range (If 1. vulgaris ssp. maritina popuattions. 
The selection prograeini restilted in synthetics which, when grovn tnder mild to severe 
disease pressure, had higher root and sugar yields than did the sugarbeet parental 
line. It was noted that during selection for lrysiphe betae resistance within offsprings
derived from a cross 'vulgaris' I 'French martima from the Loire delta', the 
susceptibility to cyst nein1atode was reduced by chance. 

Dr.J. C. Thener reported on the use of evotic germplasm for the development of 
globe- or conical-shaped sogarbeets with the goal to reduce tare, to ease mechanical 
harvest and to improve processing ecoln' . [hereafter, Dr. IV. Lange reported oilthe 
t)utch pre-breeding progranmme using North Atlantic wild beet germplasm as a source of 
partial resistance against the cyst neiimatodes, 1I.schachtii. Depending on the breeding 
material, the number of cVst was reduced to 15-40'.. of the susceptible control variety.
Also, some of the material shows full resistance to 11. trifOlii. 

Dr. I,.
G. Campbell presented encouraging results of a screening and pre-breeding 
programme for root rot resistance. It can be considered as a model for (comparatively 
ine\pensive) pre-breeding work which, ultimately, benefits commercial sugarbeet
breeders as well as growers. The continuity of tis progranmme is safeguarded by public 
ftundS. 

The Indian sigarbeet breeding programme was,,explained by Dr. H.NI. Srivastava. 
lIe outlined tile Asian region.specific gerniplasm qualities for sugarbeet culture in tile 
They included high temperature tolerance and Sclerotium root rot resistance. Owing to 
great ecogeographic diversity, it is possible to test breeding material and genebank
accessions for resistance to a great variety of disease agents Under natural disease 
conditions. He gave a comprehensive overview of breeding activities and 
achievements. 
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Dr. I.. Dalke explained tit l'olish breeding programne which aims at tilt, 
introgression of new male-sterile cytoplasm from 13. vulgaris ssp. maritima into 
sugarbeel material. 

Dr. A. Kulik outlined the recurrent selection programme for sugarbeet population 
improvement at Kiev. Until the 1970s monogerm open-pollinated varieties were used 
in the former USSR. Today, there is a need to broaden the genetic basis of the breeding 
genepool through introgression of old multigerm open-pollinated varieties. 

Posters 
In the afternoon, posters on research programmes dealing with biosy'stematic aspects,
 
evaluation, breeding and germplasm collection, were presented. Parallel to the poster
 
session, the Database of the Germplasm Resources Information Network for personal
 
computers (pcGRIN), as well as parts of the International Database for Beta (ID1311),
 
were demonstrated. Since the pcGRIN software is freely available and is user
friendly, the pcGRIN database generated considerable interest.
 

Gene transfer 
Dr. J.W. Saunders chaired the session. Dr. '.Steen presented results of the herbicide 
resistance programme of the Niaribo breeding company. The degree of herbicide 
resistance of transformed sugarbeets was shown to vary considerably, depending on the 
insertion site of the gene. Transgenic lines must be considered as raw material requiring 
improvement through selection as is the case for any other genetic resource. 

Dr. C. Jung reported on a research programme aimed at the identification and 
cloning of monogenic resistance to the c'st nematode (11. scIachtii) and its insertion 
into the sugarbeet genome. 

The use of mildly and highly repeated sequences for the analyses of phylogenetic 
trees was outlined by Dr. .\. Berville. Thereafter Dr. C. 1-1.Bornman described the 
results of RFIP analyses in a set of wild beet accessions as well as sugarbeet- and 
fodderbeet breeding lines. The sugarbeet breeding lines showed a considerable amount 
of variation, comparable with the level detected among the wild beet accessions. 
With one exception, cluster-forming among the wild beet accessions agreed with the 
classical taxoromic s,,stem. Dr.R. Hall then gave an overview of investigations aimed 
at the transfer, into sugarbeet, of new cytoplasmic sources by means of protoplast fusion. 
tie presented a clear report on the fusion protocol for wild 13. ,,laris and sugarbeet. 
Dr. Wozniak described the use of [4-glucuronidase as a marker for the improvement of 
the DNA transter techniques in sugarbeet. Transformed tobacco and tomato plants 
containing the II'Tgene start to produce cytokinin upoln insect attack. This reduces the 
plant damage and retards insect development. It was stated by Dr.A. Smigocki that 
this environmentally-safe pest control system could also benefit sugarbeet production. 
Dr. W. lange discussed major results of the PhD thesis of J.L.etschert and presented 
arguments for the use of a revised classification system of Bcla section Beta. 

All scientific papers will be published in the Journal of the American Society of 
Sugarbeet Technologists (ASSIIT). The abstracts of papers and posters are attached to 
this report as Appendix 3. 

Review of network activities
 
Beta Coordinating Committee (BCC)
 
Dr. I. Frese reported that, whereas at the first WIIN meeting it was recommended 
that the IICC (established in 1989 as a central link between all members), shoul meet 
at least once per year, it soon proved that the necessary travel expenses could ni't . 
covered bv the very limited W\IN funds. Therefore, on the initiative of Dr. Done\, 
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(member of the [(CC from 1991-1 993), oin12 Aug nt, 1992 a telep hoin ic citVILrencT took 
place between tileBCC members. Though tileparties c,lled from distant countries 
(USA, UK, Germany and India), Ollv minor technical difficultie, occurred. Prior to the 
conference call, the agenda had been sent lwmail to tileBCC member:s to allow for a 
mnore efficient discussiol. The minutesiOf this conference were distributed to the %VI3N 
members for their information and to allow for interaction with tilecolmittee. II 
total, three conference calls were organized, each costing about US$ 270.00. 

Progress report of the Intemational Database for Beta 

Background
 
In 	 September 199, the Dtttchl-( erniln BIta ;enetic Resources Programme ,,as 
transferred from tileCI'IRO-l)l.( Centre for Genetic Resources at Wageningen (the 
Netherlands) to tileIns-titite of Crotp Science (FAI.) at B~raunschweig (Germany). 
During the winter 1991/92, tilegenetic resources informatiol svstem of the 
Ilr,Lun:schw'eig (;enet ic l'Resources Centre ((;RC) cll,aged from the outda ted 
hierarchical database program, FII)AS, to tilerelational ORAClE: Version 6.0 
program package. Atter the main ge'bank manllagement ssteml had started to run 
under the newV program tile was converted trom ORACIlE Version 5.0 to version ,.0Il)1 

with tileconleiuent IosS its user-friendliless user mn1uS and securityof sonte of (tile 
level) and gaill of Other features Such as the SQlRIPIIORI facilities. Ihe NIAI'VEW 
program package used for mapping of data selected from tile11)11 was re-establi,shed 
intileut Lated S's teti. 

General structure of the IDBB 
The 11)113 u-e,s t\vo-dimenIsional tables with coluns (tielids) and rows (records). 
CLurrentlv, tie inhflrmation system co nsists uf a numtber of main tables (['ASSPI 'ORT, 
I'ARAI.IlI., SEEDS, EVAI., RIG INE ald CO()RINATION)and a riibler oflhelp 
tables (AI)DRI.E,SS, COUNTRY, IEND_USI, OTYI'., SAM-CAT, SAN.STAT, 
I;lRIl Ii and I.()CAT) which are used ti decode the address codes, etc., uIsed I 
the malin tlehCs. lie tables ,Werecreated to register difILrenttcaeg Orieis of information. 

1he 	I':\S'(RT table gi C'Sa general t'Scriptiuo (t the buitaitici tYpe of material, 
it,origin alld Storage locatiol. 

* 	 The S'.1/Stalle Cal provide informatiin on the Seed availability. 
S[h 	 ' ptUrpose Of tileI{VAI. table was to give a rough overvieV on tilea'aihIability of
 

evaIu ,tioIn rIesutilts at the geneba uk at wh ic Il is stored.
the seed S,11tnph 
* 	 I lie R[:(;[ INF table can provide u.ers with advit.e Oi I:adliig 0t the gertplasli in 

the luturT. 
S"FIiL' C()OORDINATI(O)N table was created as d,tiiil fur taagitig seed increase and
 

evalnation activitits witlli tilefratiewuirk of the V'[IN/IIRI collaborative
 
prigrallme.
 

A detailed descriptioin of most of tiletibhs was g\'ell b EreSe antldvan Ilintum 
(1989). This section vWilltherefore only' dIealWith tlhiiljecTtive aild I'lt'nts Of tilenew 
IDII structures, nm1lv thie tables [iVAI., IL()CAT, RE1(; IN[, and C())RINATION. 

The table EVAI. was created tui shire mnLitdt,i Tievaltiirt da,lt. It cOntainis 

II)1[NR the unique egistration number assinedtI i,tacc'ssion bv tile table 
PASSPORT 

D AL) the , th~tress coIe inforl rationAD)R f the in.stituttiinl dOltiiig tihe 
U I)ATI this dt' is getnerated [IN,the sy',stemn, vhen ill number is enteredI 11)[11 

itottie table EVAI., an1I
 
19 different IililS fur Storing evaluaitiotn ntaata, for instatce:
 
RI,)Y stories Whether or not tile
accessiOi was evaluatid unlroot yield. 
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File fields for storing evaluation metadata are one-character number fields and 
simply store a '1when the IDBB receives the information that a specific IDB1 number 
had been evaluated for a particular character. A fictitious example of how this IDBB 
table could be applied for user's information is given in Table 1. Column 'MSTER', for 
instance, shows that all four genebanks have screened tihe material on presence or 
absence of male-sterile plants. Sugarbeet researchers in the USA determined the 
genetic variant of the male-sterile cytoplasm and tested IDBI3nr. 5678 for presence or 
absence of O-types. ID1313nr. 7001 was screened for Rhizoctonia- and B3NYVV
susceptibility by the Chinese counterparts, as was IDBBnr. 7338 by the Russian 
genebank. Users interested in germplasm with a chance of having 0-type traits and 
BNYVV resistance should address their seed requests to the Chinese lieta collection 
and to the US genebank but not to the others. Adv\antages of this system would be: 

" The data received from tbe decentralized collections could be compiled readily by
 
the IDBB, since it would not be necessary to manage heterogeneous information.
 

" There would be no need for users to address requests to many national holdings
 
hoping that a few could provide the required information and naterial. 

" Better-defined requests for material help genebanks to reduce unnecessary 
expenditure of seeds. 

Table 1: Mediation of evaluation data and germplasm through the IDBB 

IDBBnr. Donomr. Donor Sp Ssp. Oc. Descrptors 

address MSTER CYTMS OTYPE BNYVV RHIZO 

7001 49 001CHN vul vul CHN 1 1 1 
5678 P1504197 BARCPI vul mar ITA 1 1 1 1 
3001 869790 NEDBEG lom TUR 1 1 
7338 0042 VIR vul cic DEU 1 1 1 

The -VAL table would benefit mainly those users who do not know how to find the 
germplasm they require. If a user is aware of a national screening programme s/he 
would, of course, address requests directly to the national holding. 

Users are not always experienced in handling exotic germplasm. The objective of 
the table REG_INF was to compile exact information on seed-increase procedures at 
different locations, for each accession. Biennial Swiss chard, originally collected in 
the south of China, may for instance express a pure annual generation cy(le in the north 
of China. If this information is transmitted b' the Chinese counterpart to the IDBB, 
based on the information stored in RI _INF, future users of the same accession can treat 
the material properly in their seed increase and screening projects. 

The table RUGINF has the fields: 

IDBBNR see above 
PADDR the address of the institution donating seed production data 
UDATE as in table EVAL above 
ANNUA annuality type 
VERNA vernalization requirenents in days 
SHATT degree of seed shattering 
LOCCO location code, stores the code of the seed production location 
'LOID ploidy level of the accession 

FSTAR flowering start as defined by the IBPGR Descriptors for Bela, and 
GINIl gives data on presence or absence of seed dormancy or seed hardiness. 
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The table LOCAT is used to store the most essential climatic data of til seed 
production locations and to link this information with reference codes. It consists of the 
fields: 

LOCCO location code used by REG IN: in tield LOCCO
 
U DATE as in table EVAL above
 
LONGI and LAT the geographic coordinates of the location
 
AiT the altitude of the location, and 24 additional fields such as: 
TAJAN the temperature average, in January, of the locations, and 
RAJAN the average rainfall in January. 

The table COORDINATION was created with the purpose to better organize the 
cooperation between the WI3N and International Institute for Sugarbeet Research 
(IIRB) in the field of seed multiplication and evaluation. The support offered by the 
IIRB is rather specific. Some of the members accept annual wild types for seed increase 
while others prefer to handle bieniial material only. For field screening on Cercospora 
beticola resistance, biennial forms must be provided while annual forms can be sent to 
collaborators conducting screening under more controlled conditions Seed yield of 
annual forms is returned to Braunschweig at the end of the same season whereas the 
seed increase of cultivated forms or Corol/ilae species sometimes requires more than 
two years. A part of the seed samples for the IIRI3 evaluationt programme is donated by 
genebanks of the network. The donors expect, in turn, to receive the evaluation results 
through the II)I33. To keep track of all activities, a table with the following elements 
was created: 

IDI3INR 	 refers to the accession registered by the I'ASSPORT table 
ACCNR 	 shows the content of DI'NR from table 'ASSI'ORT and show!; the 

accession number as registered by the iinstitution donating the 
passport information (=D_ADDR) to the IIh3 

S NAME gives the botanical description ot accession as inl table PASSPORT 
SSNANIE gives the botanical description of accession as in table IASSIORT 
GADDR shows the content of field DADDR (address code of the institution 

donating the information to the D33) in the PASSPORT table 
R _DATE contains the date the sample was received from G_ ADDR 
R_WEIGHT gives the seed weight of the sample received from GADDR 
L)_DATE is; the date the sample was dispatched from IBraunschweig to: 
I ADDR the institution increasing the sample 
hiDATE stores the date the ID1313 received back the seed yield for 

distribution to evalators 
13 WEIGHT stores data oin total seed weight received froml_I ADDR 
E-XDATE shows the date when reninant seeds were coiisuiied or discarded from 

the tenporarY working collection held at lraunschweig. 

A second part of the table is used to follow up the evaluation activities: 

BNYVV stores the address (if the evaluator on Rizomania resistance 
QiUSE-D stores data on the quantity of seeds sent to the evaluator 
D13_DATE indicates when the subsample was dispatched to the evaluator 
IIIBACK shows when the evahuatioi results were sent back from the 

evaluator to ID1313
 
GIBSEND shows the date when the data were transferred to GADDR.
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Identical strLictures were created for C'rci./,0r1 bC'tiColand Virus yellows and can 
be extended to other characters as the need arises. REMARK stores any' other relevant 
free-fornat information. 

Updates since the last WBN meeting in 1991 
New sets of passport data were sent to the IDBI from Bulgaria (address code 
SADOIPR), China (001ClHN), (ercnanv/the Netherlands (NI-'DI31:(,), India (IISRLK), 
Iran (SBSI), the United Kingdom (IiRDI'1I) and the US,\ (IIARCIcI). Greece (GGB) and 
the former Czechoslovakia (I'RAGGR) provided completed data sets for updating the 
ID13lB. The increase in number of accessions registered 1Y the most relevant tables, i.e. 
PASSPORT and SI.IEDS , is showvn in Figure 1. 

10 
Number 
. . 

of accessions 
... 

(1I1thousand) 
. . 

i1991 

8,306,, 

8I1993, 

S 6,875 

6 

3,989 
4

3,177 

2 649 

2 

0 . .. . . . ..
 

Passport Seeds
 

Figure 1: Comparison of the IDBB table content in 1989,1991 and 1993 

Analysis of information 
Betweeni 1991 and 1993, passport data of five additional Bh'ta holdings were received 
and registered b" the IDIll. Altogether, the database consists ot 25 data sets from 21 
coutries ranging from the Far East to lEuro._,pe and the USA. There are very smaill static 
collecltons; small to m,dim sized collections shtowNillg steailv increast, in numiber of 
accessions; anid Iarg', highlv-diverse, growing collections. To idate, the 11)111 has 
docu menreld in its I',,\.";')RT table information ti ) 16S acess itllsOf %hi ch 682 are no 
longer available be,1cause, Of elimination of dulicates Or hiss of material (['able 2). 

As a result of collection activities and gerl'anl, e\change within the network, 
the number of accessions held by Asian coinltrit ,11t110n-,ts to 283 sarnk"e. (;enebanks in 
the Mediterranean region currenltl/ preserve 1278 accessions. In thie eastern European 
countries 166,laccessioils are sto'Vd. Due to the political changes anid the 
reorganiza tion of their eeconollic's, parts of these germ plasl seed stocks appelr to lie 
highly endangered. 
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Table 2: Number of accessions per Beta holding and sample category 

Donor of Donor country ___ ___Sample category__ _ _ Total 

information MOS SDS SDA PRD NOG NOC 

001CHN P.R. of China 71 6 77 

002JAP Japan 32 32 

AARI Turkey 296 1 297 

AISBRC Ireland 13 2 15 

BARCPI USA 1772 160 16 2 1950 

BIRDPB UK 488 217 6 346 1057 

NVRS UK 36 42 1 79 

BLOBAI Poland 38 8 50 96 

CNRIDG Italy 88 40 2 130 

DYOSAP France 8 37 45 

INRALR France 14 14 

GGB Greece 679 61 741 

IISRLK India 99 2 30 1 132 

MERRVP Belgium 41 31 54 126 

NEDBEG GermanyiNetherlands 1139 360 290 145 41 335 2310 

ZIGUK Germany 191 58 1 250 

NGB Sweden 19 8 2 29 

NYONRA Switzerland 59 10 69 

OLORBI Czech Republic 102 85 1 188 

PRAGGR Czech Republic 66 33 78 177 

SADOPR Bulgaria 117 117 12 9 255 

SBSI Islamic Rep. of Iran 42 1 43 

TAPRCA Hungary 69 22 19 110 

VIR Russian Federafion 364 376 95 835 

E Spain 1ZARAE110 111 

Tg!a by sample category 85843 519 290 1348 482 686 9168 

Abbreviations used in Table 2 

MNOS = mio)t original a.i n, in active collection; 
SDS = secority duplicate sample, not in active collection; 
I'R) = probable duplicate, in active collection; 
NOG = not %vithingenebank responsibility; 
NOC = no longer in ithecollection. 
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Abbreviations continued 

Code Addresses of Beta holdings (summarized) 

001CHN The Institute of Sugarbeet of the CAAS, Hulan County, Heilongjiang
P'rovince. 

002JAP Hokkaido National Agricultural Experiment Station, Sapporo, 
Japan. 

AARI The Directorate Plant Genetic Resources Research Institute, AARI, 
Menemen 35661 lzmir. 

AISBRC The Agricultural Institutle, Sugar Beet Research Centre, Tipperary. 
BARCPI Beltsville Agricultural Research Centre, Beltsville, Maryland 

20705.
 
BIRDPB Department of Plant Biology, University of Birmingham,
 

Birmingham B15 2TT.
 
BLOBAI Plant Breeding and Acclimatization Institute, BMonie.
 
CNRIDG Istituto del Gernloplasma, Consiglio Nazionale delle Ricerche,
 

Bari. 
DYOSAP Station de G6ntique et d'Amlioration des Plantes de Dijon, INRA, 

Dijon. 
GGB (GreekGene Bank, North Greek Agricultural Research Centre, 

Thessaloniki.
 
IISRLK Indian Institute of Sugarcane Research, Lucknow.
 
INRALR Station d'Amnlioration des Pliantes, DLomaine de Ia Mofte-au-


Vicomte, INRA, Le Rheu.
 
MERRVP Rijksproefstation yoor Plantenveredeling, Merelbeke.
 
NEDBEG Dutch German Cooperation on Beet Genetic Resources, CPRO-DI.O
 

CGN/BGRC, Wageningen/Braunschweig, the 
Netherlands/Germany. 

NGB Nordic Gene Bank, Alnarp. 
NVRS National Vegetable Research Station, Wellesbourne, Warwick 

CV35 9EF, United Kingdom. 
NYONIRA Station Fdddrale de Recherches AgronomiLlues de Changins, Nyon. 
OLORBI Research and Breeding Institute of Vegetable Crops, Holice, 

Olomouc. 
PRAGGR Research Inst. of Plant Production, Div. of Genetics and Plant 

Breeding Methods, Genebank, Praha 6. 
SADOPR Institute of Plant Introduction and Genetic Resources, Sadovo, 

P'lovdiv. 
SBSI Sugar Beet Seed Institute, Karadj, Islamic Republic of Iran.
 
TAI'RCA Research Centre for Agrobotany I.P.P.Q., Tapioszele, Hungary.
 
VIR N. I. Vavilov All-Union Institute of Plant Industry, St. Petersburg.
 
ZARAEE Eslacion Experimental "Aula Dei" (Aula Dei Experimental Station),
 

Zaragoza. 
ZIGUK Inslitut ffir Pflanzengenetik unLd Kulturpflanzenforschung (IIPK), 

Gatersleben. 

The largest part of the world holding has been collected by western and 
northwestern European countries (3312 samples) and the USA (1948) (Figure 2). 

Tile fraction of 'most Original samples' (MOS) has steadily decreased from 74.4',, ill 
1989 to 63.7% in 1993. This decrease can be explained by elimination of duplicates and 
loss of unique material in the Iirmingham (BIRDI'P) and the German/D, tch 
(NEDBEG) collections. The percentage of security duplicates (SDS and SDA) has 
increased slightly in that time, from 7.2, to 8.9",;, (Figure 3). As already noted ill the 
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1991 report, these ciphers do not take account of the national security duplicate storage
 
systems in the USA, Turkey, and the Russian Federation. Since tie information oi
 
security duplication at the national level is not yet documented in the 11)1113, the actual
 
percentage of security duplicates within the World Beta holding s possibly higher.
 

West Europe
 

23.096 	 Asia
 
USA
 

3.39 

East Europe
 

The Mediterranean
 
19.6% 

Basis: 8432 accessions, i.e. total number of accessions minus sample category NOC 

Figure 2: Regional distribution of Beta holdings 
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Figure 3 Change of frequency of sample categories 

Table 3 shows the number of MOS of wild and cultivated beets stored at selected 
institutions of the VIIN. The geographic origin of MOS of the various botanic groups is 
presented in 'Fable 4. The colunn Total' in 'able 3, was used to summarize the nurmber 
of MOS by major taonomic groups (Figure 4). Bletween 1J89 and 1993, the relative 
qulantity of germplasm accessions per major taxonotmic group slightly decreased in the 
groups Of section Bta Wild species (1WI), cultivated germplasm (13CU) and section 
PrwooCbM,th's. This indicates a loss of unique material. It stresses the need for more 
systematic security duplicatio1 as well as a seed regeneration emergency programme 
(see also Figure 3, cl&,ses NOS and NOC). 



Table 3: Number of most original accessions by botanic name and holding * 
BOTANICNAME AARI BARCPI BIROPB GGB NEDBEG PRAGGR TAPRCA OO1CHN VIR 002JAP IISRLK SADOPR Others Total 

Secton BETA 
1spuLrinrowv 9 6 9 20 1 3 11 59 
a v,4am 91 480 52 53 12 22 1 109 52 1094 

ssp.maritima 20 439 105 222 165 6 6 4 54 1217 
vat. manrgia 415 10 10 0 

var.macrocarpa 9 3 37 3 1 65 
var.arIcdfolia 7 2 12 2 1 2 14 
vat. trojana 16 1 1 1:3 

ssp.adnenris 8 10 2 5 25 z 

ssp. orentls 1 2 2 3 1 2 11 
ssp.p3!,j3 4 1 3 1 1 10 0 
ssp.cICLI 37 25 15 57 27 11 13 185 0-3 

vat. acts I 18 23 3 11 55 (, 
var.fuvescens 6 2 7 1 46 62 m

=0 
sa vj .rs 3 66 1 52 15 1 18 153 rtm 

var.con14tva 6 31 72 63 24 75 31 332 
varcrassa 18 100 1 23 103 2 69 323 
var.ahrss:ma 663 36 175 38 22 44 141 61 1 31 1232 

SectionCOROLLINAE 
a cor,,aor3 9 a 5 93 1 3 2 11 
B. nnr:,rhz.3 1 12 6 42 1 1 2 65 
8.1maagorna 59 24 24 106 3 1 2 10 223 
B.inlnre.a 41 8 5 208 1 263 
B. igyna 5 17 25 33 6 2 2 2 92 
Secion NANAE 
a. n3r 1 1 27 22 51 

Section PROCUMBENTES 
B.pric=bens 16 29 7 2 2 56 
B.paWans 29 23 35 1 10 1 1 99 
B. webbiana 9 13 5 1 28 
Totalbyholdng 296 1772 488 679 1330 168 69 71 364 32 99 117 358 5843 

* For explanation of address codes see Table 2 



Table 4: Number of most oiginal accessions by botanic name and country of origin 
BOTANIC NAME TUR CP 1SR GRC fTA 1.. 1:. CR NLD SUN CIIN IRN JPN Others Unknown Tot3l 

Section BETA 
B. sp. unknown 24 6 5 1 I 1 6 14 58 
B. vulgaris 217 7 1 213 46 43 5 15 5 60 89 265 128 1094 
ssp.mariti-a 35 45 60 251 238 50 184 151 6 1 5 140 51 1207 

var.maritima I I I 1 6 10 
var.macrocarpa 3 4 2 25 17 1 4 65 
va. atriplicifolia 5 2 7 14 
var. trojana 18 

18 
ssp. adanensis 15 2 8 

25 
ssp. orientalis 1 5 5 II 
ssp.patula 

10 10 
ssp. cicla 46 2 19 33 2 3 4 27 29 20 185 

'ar. cicla 3 11 1 7 I 1 1 3 22 6 56 
var. flavesccns 

ssp.vulgaris 44 14 3 2 14 15 1 34 26 153 
var. conditiva 6 1 12 1 1 28 28 68 2 110 36 302 
vat.crassa I i 6 2 15 5 44 37 175 43 329 
va. alhissima 17 4 1 I 23 82 23 82 60 4 446 489 1232 

Section COROLLINAE 
B. corolliflora 89 10 2 17 118 
B. macrorhiza 28 20 4 13 65 rn 
B. lo,atogon 

B. intermedia 

178 

252 
8 6 2 

1 

35 

10 

229 

263 

V. 

z 
B. rigyra 32 1 10 4 45 92 
Section NANAE 

B. a= 
Section PROCUMIlENTES 

51 
51 

R. procumbcns 30 1 25 56 "-
B. patellaris 
B. webbiana 

48 

14 
7 44 

14 
99 

28 

z 
C) 

Total by countryof origin 1005 63 67 548 373 232 252 268 108 270 98 87 14 1310 1065 5483 



TE R N A T I O N A L C R O P N E T W O R K S E R I E S SIN 

% of total number of most original accessions (IJOS)
 

M1989 5112 acc. 
0 1991 5632 acc. 

40,- [1993 5843 ac:. 

30 

10 ,
 

0 AMiNIM
 
UNK BUC BWI BCU COR NAN PRO
 

Figure 4: Change infrequency of most original accession Inmajor germplasm groups 

In the past few years, much emphasis has been given to the collection of wild beets 
with the objective of closing geographic gaps. Landraces of beets, and in particular the 
widely distributed Swiss chard types, may contain genetic traits as interesting as those 
of the wild progenitors. Of 2250 MOS of cultivated beets (ssp. cicla, ssp. z'iIgaris 
var. c~oditiva, var. crassa and var. a/t issipta), 12.4% belong to the group of landraces 
(Figure 5). 

Unknown
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~Cultivar
 
Breeder's 1'ne 24.2%
 

20.7%
 

Basis: 2617 accessions of cultivated germplasm 

Figure 5: Composition of the world holding of most original samples of cultivated beets 
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About two-thirds of the landraces have been collected in the Mediterranean region, 
mainly in Greece, Turkey and Spain (Figure 6). 
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Basis:
543 accessions of most original samples of landraces
 

Figure 6: Geographic origin of landraces by regions 

Because of collecting trips in Iran and China, the percentage of material from Asian 
countries is steadily growing but this vast area is still far from having been 
comprehensively sampled. The depiction of collection sites of landraces in Figures 7, 8 
& 9 is based ol the number of MOS of which the IDBB has recorded the geographic 
coordinates of the collection site, i.e. 39o entries. The figures clearly show large 
geographic gaps within the world holding of Bela landraces. These gaps occur 
particularly within the cultivar groups fodderbeet and root vegetable. 
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Figure 7. Distribution of most original samples of landraces between 100Wand 200E 
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A. 4 40' 
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20* 1W 40. 50 

Figure 8. Distribution of most original samples of landraces between 200 Eand 500 E 

I00" Ito* 120" 

Figure 9. Distribution of most original samples of landraces between 950 Eand 1250 E 
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Cooperative evaluation programme proposal 
Lack of inforlatior on econolically interesting characters of gerebark a.cessions is one 
of the major reasons for inder-utilizatiol of germplasm collections. During the past 
years, several attempts ,,ere made to establish, essentially in Europe, an evaluation 
antd pre-breeding programme. Since an attempt to get public fundig throtigh the 
Iuropean Commissioni failed, the Breeding and Genetics Stud' Grotip of the IINI3 has 
ofiered more support to the WXIN ini the field of seed increase and evalLation. A 
summary of the suLpport offer is presenhed in Table 5. 

Table 5. Participants and type of support offered by IRB members and others 

Participant Country Seed increase Screening on resistance to 

Cercosporabeticola Rhizomania Virus Yellows 
ISIROV Italy 100' 50" 
HOLBSM Denmark 10-12 10-12 10-12 
SPSBOL Italy 15 
AGRALO Italy 4-5 5 5 5 
NICSBS Great Britain 1 25' 
VDHAVR The Netherlands 3 20 20 10 
HELLEN Greece 20 10 10 
DIECKM Germany 10 10 
KLEINW Germany 10-15 50 50 
SES Belgium 10 5 5 
STRUBE Germany 20" 20' 
DESPRE France 2 20" 20* 
IISRLKr Indra 10 
Total 80-88 245-247 190-192 60 

15RI K is preptared t, reen i) a(te ils thorresistince ti ti fwiti tinintRhizoctonia .nid higt]-tlp~rdttlrt.. 
lihr,ir, 

ID1I31 address codes: 
ISI Ri\' Istituto Sperimentalh, per le Colture Industriali 
H-OUI.IISM Nlaribo Breeding Company 
SP'S1I)[. Societa Produittori Semen ti 
A(;I'ALL) Agra Societa del Seine 
NICS13S lion Seed.s 
VDAIIVR van der I lave Ilreeding Company 
HI-ELLN H1elhlnic Sugar Industry 
KIElINW Kleinwanzlebner Saatlucht AG 
SES SES Europe 
STRUBIE Strobe Saatztcht 
DESI'RIE Florimond [)e,,prez Breeding Company 
IISRLK Indian Institute for Sugar Cane Research 

The ID13B has assumed respoinsibility for the coordination necessary for the 
cooperation between the II,1 and the W\BN. Seed samples are acquired through the 
ID1313 from varioIus national holdings and channeled, according to the specific wishes 
and facilities, to cooperating IIRB members. (,enebanks sent requested samples to the 
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IDB13 in 1992. These samples are stored as a temporary working collection at 
Ilraunschweig until they can be passed on to 1113 nembers for seed multiplication. In 
general, the seed producer (e.g. DIECKM) uses a subsample of the seed yield for 
evaluation of a single disease character. Surplus seed is returned to tile ID1313 for 
further distribution to other evalation locations (ISIROV, NICSIS, etc.) where seed
increase facilities are limited. lEvaluation data will be sent back to the IDI3 for 
forwarding to the original donors of the accessions. 

Tile number of seed increases per year is less than tile rnumlber of evaluations 
offered. To allow for full use of the e'Valiatiol capacity, genebanks have been asked to 
donate their surplus seed yield of tile ,nual seed increasL programmes to tile [DBIB. 
This would help to reduce the gap between increase and evaluation capacities, which 
is currently a bottleneck for screening. 

An overview of tile current state of tile programme is presented in Figure 10. It 
shows that the new ID, B3 table COIRDINATION' has registered 368 accessions, of 
which a part was distributed, from l989 onwards, to plant breeders ald research 
institutes for tile puIposes of seed increase or screening for disease resistance. 

Ewistributed :.-Rest 

Number of accessiuiis 
400-----------------
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I 

200 
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0
 
Increase Rizotanla Cercuspara Virus Yellows
 

Figure 10. Status of the evaluation programme as documented by the IDBB 

Collections since the previous meeting 

Egypt 
The plrpose of a visit, from 18 June to 3 July, 192, by scientists from the USA was to 
Co ILtct a collection expedititin for wild beets in Egypt and to review tile sugarbeet 
breeding and seed production programmes in Egypt. File budgel for transportation to 
and from Egypt was provided by USDA-ARS, Sugarbeet Research Unit, Fargo, ND, 
while the travel and acconmodaliol within Egypt, was financed by the Egyptian 
Ministry of Agriculture. The collection team consisted of Devon I.. Doney, (Tean 
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Leader) Research Geneticist, USDA-ARS and 0sama BIadawv, Stigarbeet Cenetirist, 
Alexandria, Egypt; Ahned Hassan assisted in the Alexandria and Nlatruh areas and 
Mhouhemd Shehatta in the Matruh area, Sakka Research Station. Collectior s were 
made at selected locations scattered throughout the Delta area, west to Matrulb in the 
Fayyuln area of Middle Egypt, and in tle ILuxor area of Upper Egypt. A more intensive 
collection effort was made in the area around Alexandria. A total of 26 locations were 
sampled. Wild beets appear to be distributed throughout the Delta. Samples taken to 
the USA were deposited in the Blta collection at Anes. Iowa (NC-7 Plant litroduction 
Station). These accessions will be increased under controlled isolation coiditions at 
Logan, Utah, (USA) during the summer of 1993. Fifteen samples stored at tle Stugar 
Crops Research Institute, A.R.C. were planted at the Nubarin Research Station 14thon 
November, 1902 to gain data on field emergence, leaf shape, root weight and Seed 
characters. During the collection mission, variation in plant characters was observed. 
Sone accessions appeared to be somewhat domesticated wild beet populations for ise as 
a leaf vegetable. They are more sparsely distributed il the Fayytm and Luxor areas 
v,here farmeis were fouild collecting and growing wild beets as a green vegetable. In 
these areas, tle tarmers are serving as a means of preserving the ivild Beta germplasm. 
However, their actions may have exerted selection pressure for leaf types. The suIccess 
of this expedition relied heavily on the ability of the Egyptian collector to 
communicate with local farmers; most of them were very helpful and interested. 

A review was made of the stugarbeet breeding and seed production programmes. 
Satisfactory progress was observed and recommenldations made. 

In addition to the abotve activities, lectures on the "Origin, distribution, 
preservation and utilization of Bela germplasm" and "lhysiology of root yield and 
sugar content" were presented at the Sugar Crops Institute at Giza and at Alexandria, 
respectively. 

The locations sampled represent most of the reported wild-b, et habitats in Egypt. 
Some areas were not sampled due to time limitatiols. Future colecction efforts are not 
recommended until some evaltlions can be condLIucted to determine whether or not 
sufficient genetic diversity has been sampled. 

The Caucasus area 
East ,\natolia/Armenia is regarded as the center of diversity for Beta section 
Corollinae'. Early reports of Russian scientist.; indicated the existence of B. niacrorlliza 
in Daghestan. As earl' as 1977, the beet taxonomist K. Buttler assumed the existence of 
a second genepool of B. macrorlizia in the east Caucasus. lowever, the distribution and 
frequency of B. macrorlhitaill east Caucasus as n cer been explored carefully and, due 
to a lack of appropriate research material, luttler's hypothesis has never been 
verified. Since original, well-described material of the eastern part of the Corolliae 
distribution area was totally lacking in the world holding, it was decided to organize 
collecting missions in that area devoting special attention to wild beets and beet 
landraces, as wel wi ld lettuce. The missions wvere implemented within the 
framework of a l)Itch/Gernan/lRussian cooperation programme on genetic resources. In 
1990, Dr. G. Seiler from the USDA/ARS Universitv Station (Fargo) joined the team. 

In 1990 and 1991, a total of 131 accessions of various crops were col ected. AImongy 
these were 21 Beta samples. In Armenia (1991) far fewer beet samples %\erecollecteQ 
than could be expected to occur in an area known from the literature to be a part of the 
center of diversity of Coroliml,' and the hin1e of specific landraces. Due to political 
unrest, not all regions were accessible at that time. The major reasons for difficulty in 
finding Beta gerniplasm, however, appeared to be due to genetic erosion through 
overgrazing and the existence of large fielIs With a ccojn itnt lack of hedges \here 
Core lillett species could shelter. In 1991, B. macr hiza was vet'rtiffictdIt to trace 
during a one-day trip in Daghestan. The following year, iuring excursions ol 2-3 days to 
m1ountainous areas, B. nuaerorhizawas found growing at ruideral sites such as roadsides 
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or wet slopes with gravel, rubbIe aad 1e %'egetation.[hi time eight B. mrICr-r' iz 
populations were samipled. The results Of both expeditions are summari/eid in Figure II. 

Grt e 
• 

A Lactuco 

LA Lactuca 

Pflonzenbou Plant exploration in southern Russia 11 0141
 
FAL/Frese 1990 and 1991 1991
 

Figure 11. 	 Collection sites and type of germplasm collected in the Caucasus area in 
1990 and 1991 

In 1992 the , was sown, for seed increase, at the Institute for Crop Science.aterial 
[eaves of the Caucasian material were sent, together with Turkish accessions, to tie 
Institute of Applied GeneticS of the ULniversitV of Hannover for isovie analyses. Mrs. 
Reamon-3iltlel iivestigated the material and found differences in the isozyime 
pattern between the Caucasian and Turkish material. "This finding supports tile 
l vpot hesis oi the existe nce of twO ditferent genepooIs of B.uMIrtrhiZa. 

Iran 
On behalf of M. Nasser Arjmand (Sugalr Beet Seed Institute), Dr. 1-1.NI. Srivastava 
presented the report on collecting activities in iran. "ie former sharted a collection of 
native beet gerniplasm in May I)91. I.att t collctions were made in October 1992. A 
total of 42 accessions (30 landraces, five inlaId 13.Z'111, ssp. ntwiliMo sevenI'ris and 
B. homalogmili) originating fromI vr\different geographic areas, h1ave been 
dolClented. Ini general, the material is bulk-sampled but soletimes single plants were 
also collected. The plant e x pl ,',ations Will be Ct ntilied. \n impt rtalnt constraint for 
collection mi-ssintsset'lls to be0manpower and, to a illillor 0xtellt, natuiralIe\'ents such Is 
floo0dillg, ill some area, (I o{rl'l1ollgaln alld Vest Azerbaidjan). Overgrazing of pastures 
where beets are grow ing indicates that t i sutinque g(Tmi pIasin is at risk. [lie SISI has 
no prioblems with respect to ftillding ot travel eXspenses. I owe\yer, to allow fo r the 
expItration oft more remott areas, tile ltB'.l would need specific Uppt,,rt (ftinl ing tf 
whe.el-Idri\ye car). Th1e .B11 again expressed the willingless to cooperate iin 
regeneration and evalation. A stbsample IOfsome accessions has ,il eatv been included 
as securit\ dtlplicates ill the seed store of the In.stiIte for Crop Science at 
Braunschweig. Alter seed increase, this material will be eVallatetd by II. members. 
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Morocco and Spain 
A detailed presentation of tileresults of tileJapanese collection mliS.iOi, in INlOrocco and 
Spain (19)0) was given inl tileSecond W1N report, (1991). W"hen, at this mLeeting, 
Dr. H. M. Srivasta-, a expressed concern abolut tileoften .small number of plants sampled 
per population, NI. Sad iki (Morocco) volunteered to re-collect material on request. 

China 
Prof. Sun Yi-Chut gave al overview Of tilestatus and dctivities relating ttgermplasrn 
collection inl China between 1990 andt 19a93. In total, 27 acce.ssions of Swiss chard typos 
with different norphological clharacteristics have b0een collected i thin a region 
almost as large as the Mediterranean basin. Samples were found glowving in Villages as 

tiltiva,td or wLoodv Material. AccessinS behav'ing as bi en n iaIs in the area of origin
 
often expres.ed 111 lite at the Institute of Sugar Beet (I hnlan county) in the
ann thil c\'Cle 
north of Chinma. I he ciL toitll Illi are ti lCl-CollsUIinillg costl\'. Since ttirids ftor,siOlsn alild 

travelling onlv cole from) the Institute, Prof. Sill Yi-Chtl has to proceed in S1,mall 
affordable step., 

The ChireW:e SwViss chard colloction is unique. Subsamples of some of these 
accessions have beri stilt to F~raun-schweig for security duiiplication. After seed increase, 
this material will also be led into tile e1'alatittl 'rot. Sun Yi-ChuIRl\BV prtogramnle. 

Said tat he wotld corItiine to exlhre, Coi-rve, evaluate and duplicate Chinese beet
 
germ plan. T111C ii tile Chinese ge inpla sinl activities is presented as
'Lill report 

AppenIdix -I.
 

Turkey 
Dr. A. I'mndescribed tilegetibotanical tatures of Iirke\' and then foCLsed on tile 
di,tributit i of wild beets. Betw eon I'f)1 alrd 1)92the follwing regions were visited: 

S:\egean region (lzmir, Manisa, Kitalhva) 
" Central Anatolia (Karanlan, Sivas) 
* West Black Sea l'egitori (Kastamonti, Sinop, Anlasva). 

In total, 2i ptptilatittns were tolllLd; 12 herbarium specimensIS seed accessiions and 
w\ere Collected. 1110 species 0110liuttrod were B. maritima (inland and maritime'types), 

,iZ.P. ILlrrfli B18. i fo'1,olii coliplex (1B.ltit lo,,lllt, B. iltt'roi'dia, 13.triviyua) and 
B. torifl ,ri. 

10t1 st'cotitill I'lIwa, tolild in tilt folliowilg llabitats: 
* maritimte cliffs (sea elV'el to 20 ill) 
* ill\egetable ga'dil 0ll1ra]llg the road sides (Ife\ cases as annua weeds). 

B1'Clsection to it !iiMIC W,as elCOtll tored ill habitats Such as: 
* whtat-tield borders 
Sg raveya rd.
 
Sv'egttabl-gardenl borders
 
* bordr,, (t irrigatetd stigarbeet fields 
* huinlit valh.tys 

* wIotlV ald hlerbaccowIt.l perennial vegetation. 

I'OIpulatitil sizes varitd for both sections (from 2-3 plants to at least 100 plants). 
"ie divtrsitv \Varied dptenditg oi ti e lspecies,. In Bi'hl section Beta the phenotypic 
variability' bt''rllt ald within pttpulation, was remarkalle with respect to both life 
c'cle dlratiir (ai1nu,11 ti ptereninial) aind lorphtoltgy, i.e. grt,,wth habit (erect to 

Sro istratt), si/t' anidi hae f fru it., aid Idegree of Intltigermicity. 
Variation withini B. macrollirl ploptulattils \\',sobseivdtl, indicating tile 

existence of a different type Of B. 11111criiii:a. Dr. Tain said that she is interested in 

http:expres.ed
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investigating the relatiolhip between 13.oliosa and B. macrhiii:'a. 13.corolliflora 
showed less phenotypic variability. WVithin tileB. Iomato,,mia complex, the 
phenotypic variability appeared to be related to tie collection site. Populations 
growing in dry fields showed hlmatloona habit (nonogerm fruits, tew bigerm and 
trigerms) while populations growing along lences and hedges in woody perennial 
vegetation, expressed mostly tiletri ila habit (triple seeded fruits, few single or four 
seeded fruits). The collection trips will be continued in the Aegean region in 1993 and 
will cover areas which have not been sampled previously. 

Greece
 
On behalf of Dr. H. Cortessi (indepenldent collhboratnr, (;rcek Genebank, 
Thessaloniki), Dr. Doney reported on the results t the past collecting activities in 
Greece. The text of the Greek contribution, entitled Ch germplasi in Greec2." and 
prepared by Dr. Cortessi, N. Stavropoulos and A. Zamanis (all of the same address) is 
given below. 

Current status 
Bela germ plasm holdings in Greece were collected from seven Mediterranean countries 
and consist of nine species and various natural crosses between species within section 
Beta. The collection can be considered as quite representative of the Mediterranean 
area. The overall distribution of Beta germplasm in Greece presented in Figures 12 - 16, 
is based on information recorded during collecting expeditions between 1979 and 1985. 
Each species is marked with a different sign (circles or colmn), whose size corresponds 
to the number of collected samples in each province. This number appears also in most 
diagrams next to the indicator marks. As is apparent from Figure 12, the regions of 
Epirus, Thraki, and most of the Aegean islands were not explored. IFxamination of the 
distribution of collected B. ,lNIaris ssp. Mirjtinla (Figure 13) reveals a higher 
frequency of populations around two centres, i.e. in the central-western part of Greece 
and the Ionian islands and in the eastern Aegean islands. Tile distribution of 
B.vulsaris (Figure 14) appears to be more homogeneous all over Greece. Figure 15 
presents tiledistribution of natural hybrids between B. ul,'arisssp. mar:tima and 
B.1,zIl It that in two above-mentioned of higher 13.rungarisaris. seems the centres 
ssp. maritima abundance, there is also a higher gene flow between these species. 
Figure 16 shows tilelimited number of explorations for 13.ni n1 illfour, high, 
mountainous areas. This species is reported by botanists to exist in many other 
mountainous areas of Greece. Finally, Figure 17 presents tileaccessions of Betl 
collected in Algeria, Tunisia, Cyprus, Syria, Israel and Sicily. 

Future activities 
Germplasmi. collected and preserved for use by current and future breeders. Filling 
some gaps in the GGIs collectim could help to safeguard useful genes for future use in 
breeding programmes. Future flans include collecting landraces growing at high 
altitudes in Greece because such primitive forms may have a great potential as sources 
of bolting resistance. 

properties of B.mma are more or less unknown to breeders because very limited 
material is available. Collection, multiplication in silt and examination of growing 
conditions and characteristics would provide useful information on tilespecies. 

Because irrigation is costly and water not always accessible, there is interest in 
evaluating for drought resistance. Ccrcostlra lbticola infestation is favored by 
irrigation and excessive soil nitrogen can be brought to the plant in this way. 

Plants of B. zilgaris ssp. maritima collected in sandy soils next to or at beaches are 
probably a good source for salt tolerance. Valuable evaluations of C'rcOspoIra lbticola 
and Rhizomania resistance, are being carried out. 
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Figure 17 Greek genebank Beta accessions from certain Mediterranean countries 

Needs and actions 
To date, 746 Beta seed samples have been preserved for up to 12 years in the 
Genebanks's active collection. Approximatelylhalf of the acccssions have not 'et been 
regenerated. There is an urgent need to regenerate before the seeds lose their viability. 
F"urther seed increase is also4 needed for some accessions in order to complete 
identification and enable evatuation. Funds for these and other relevant activities are 
not available. The atuthorities at the CGI would welconle any type of support or 
cooperative activit' thait would enable the preservation and evaluation of the 
endangered collection, and thus ',eCLr'e u.,eful genes for crop improvement. 

WBN newsletter 
In introducing this issue, Dr. Srivastava pointed out that a \VBN newsletter would 
improve tile flow of information between WIN nmembers and keep them informed about 
ongoing research programmes or anv other beet genetic resources matters. If edited and 
published in India the costs for thl' newletter could be kept low and, if about 500 copies 
could be sold, the profit could help to improve the IVBN budget. I lis suggestion raised 
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eager discussion. Finally, it was decided to discuss this issue during the ,e-,,ions, t the 
regional panels during which participants were asked to come up with a 
recommendation. 

Panel discussions 
This ,ession Iva., chaired by Dr. It. V. Ford-l.lovd who had prepared a guideline for 
discussion, copies of which were given to the panel chairpersons. Because souR (lf the 
Fast European \VBN members had to cancel their participation, it was decided to join 
the East Europllen and the Nothwet Eur,,'op}'Ieanl groups. The contribution of 
Dr. Z. StanecuI kRoianhai in this report as Appendix 5. T11e minutes andincluded 
recommendations, s, summari/ed by the chairpersons ol the regional panel discussions, 
are given bhilo\w. 

Asian panel 
This working group comprised Dr. Srivastava (chairman), Prof. SunYi-Chu and 
Dr. Shim ni to. Unft rtu natelYv, NI. Nasse r Arjand comld not attend the 11 IN meeting 
bcause ot visa prtibCFlems. 

The panel recoillellndi'd turther cllectionl (t wId and cultivated geriplasm in 
Iran, India, China and Japan . All tour countrie, have sent passport data of their Btelt 
hioldings to t ilt' lI)B. In Iran alltl India, BI'la gernpl sMl has been V a Illtd for yield 
and qualitv attribute. Ilad important disea, availble varieties, anld other1 e.'\t, 
gernplasm in ldia, hav' been evalI a tti t01 IligII-tIlperatre tULe nce. Sciein tists OftIira 
the region teelI that there i, nt'L t ll' e\cIIange tfinftrmaItitn alnid ger'niph1naIll bILtweell 
tile Couiltri's oft tle rigiOil and iltthtr twork neinlber,. There \Vas a geleraI Cllllsell lS 
too thlat training at scientists ill I't ta1\ol1iV \o\tild benie'fit tlttre collection misslios. 

[hi' group stri ngly IClOilnnlL'llde'd tlIe pulicatioin (11a \VIIN ilewsletter to spread 
infornlation about the activities, Ot tile \VIBN to a larger Scitiltiti ctimnilltnitv. The 
necessary tinl lnce cou lid bi' prividt'd b ..tlbl(ripbPtils.0t.m tlth' ini'ibiers tit tile itwork. 
Furthir, it was ict that thre iS a nei'id tor tllchical bulletins or ri'ptrts oin seed 
hIandling adl ta\ntilOInic ii'Itltilicati,,l i beets to help breeTdir and curators. Ail tili' 
meilbers (If tile .\Sial panel flit that tili' regioIlal e'tilnllitteis, should continue to 
CtiliVeni' alid Work tn1 peetic speelts 01tl gerill PlpIsul cOiitervatilln aniid tilizatin. 

It W,as ginerallt eIt that IIViRI anld Snugarbeit se'i Otiill1pan ii's,l IOld ctitill ie to 
support \V'N activities. :urthlr, it was thlght that the \VBN ShItld try to raise 
funds by publishing bhok, til iedinig, geii'tic resources and s inliIar topics.beet b ri't tih 
Chapters for such tik, ci idl be ciill tribtted by WI IN mlemlbers. 

East and Northwest European panel 
Tile chairman, )r. Frese, ,pe'' thi' .eSSiOll ald welcooleid 13 participant.s frtln eight 
Countries. Since tile nuLliler (it iteIMs ol til' iiscissiion guidelile was rather e\tensiv'e it 
was agreed that a sllrter list iii priority tropics be di.sCutsed. Gernlplasul las been 
clLc teid in many rt'gito tf Fast aindi Ntiwrhw'st Iurope; tile oinl getographic gaps in 
collectitin knwn to 'ist ill tilt, regitoil 'r' noted to be ntrthe'rn Spain (wild be'ts)
inland Spain (cultivated ttirlls), IRllgarii, Romania and A/erbaidjan. Dr. Kulik 
reporteid thait llos t if til intiltige ril), tientliillin ateid su~garbel't Varieties wTre liii 
longer availaile ill tilt' Ukraine. I-i' said that hei' is iIlterIsted ill e'tablislling a I'lh 
collection withiil tilt' IlevIv-fttlIIldi'd genl[bailk aofUkraine. (.',nce rn i ig seid-sttirage 
facilities, thie panel ,ibebib,.s lit that the storage conditit tiS at their specifi I locations 
were, in general, satisfactorv. 

A ,llltrve discIssio tllo1 il iIII1t tVlt tiOll ttItvid . It %\aisnoited that miost 
genebanks within tile region were using dBase and/ or (ORACI.E software. The 
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commercial plant breeders asked how access to information held by the 111 could be 
improved. Dr. FreVse explained that direct access to the database through Email 
facilities was not vet possible. Also, after conversion from ORACIL .t) to version 6.0, 
tiledifferent user/security levels as well as use MCenuLs led to be reprogrammed. 
Iithout menis, a sporadic user not familiar with the query language of ORACLE 
would find it difficult to trace required information. [hough a copy (f the database 
could be sent to those with a license for ORACI+I h0, I)r. Frese added that he prefers to 
respond to specific user's request,: in genelral, ntorination is provided to u.sers on a 
printout or oilfloppy disc. Oil hearing this, tilepanel members said that they would 
prefer to search in tiledatabase themselves, and suggested tile development ot a dBase 
version oif the IDIBB. Since Most f the m1em1bers have a license for the dIase program 
and the necessary experience, this cOtUli be an efticient Wav of diisseminating the 
information. It was suggested that an annual update of the IDBB be distributed. 
Dr. Free agreed to conSider tiledevelopment of an ,.dBase version.II_)I10 Because plant 
breeders needi quick accesS to the exact data, tileconcept of storing evaluatiol data as 
metadata, as recommended by thie VIN meeting of 1l9), was criticized. lowevei , the 
metadata concept is very attractive tronlthe database manager's point of view because 
it precludes the problem of data standardization and makes data registration very 
easy. The panel agreed to resume [he discussiol on eValu.ation data during tileplenary 
discussion. 

Dr. Ford-I.loyd outlined the progress achieVeid with the inventory of the 
Birmingham collection which, hieSaid, was made possible through extra fullds given by 
the British Minister of Agr1culture and Fisheries with the obligation to transmit the 
seed-stock data to tileI)BB. Fhe University( of Birmingham only stores Beta 
gerrnplasm and the collection cannot be considered as a genebank since no funds for seed 
regeneration are available. I lence, the Birminglam collection callOnly be maintained 
through external support. From recent corresponience with the G(;13, Dr. Frese was able 
to report that betweel 1991 anid I1993 no eta accessions were mtltiplied in Greece. 
There also is a leetd for support in regeneration t l the Ia chlIlection, especially since 
the resignation of the curator, l)r. 11.('ortessi. l)r. Dalke informed the panel that the 
seed-increase facilities at BvIigczs (12 isolation plots per .'ear) were sufficient to 
maintain the Polish collection anld l)r. Kulik expresseid his willingness to increase seed 
of a considerable quantity of cultivated germplasm at Kiev and to share the seed yield 
with tiledonor of the accessions. Mr. I. ltozanov of Iulgaria, had info)rmed tiletemeeting 
by letter that the seed-increase facilities at Sadovo are rather limitei so I)r. Frese 
suggested that no0t all of the accessiols of the Bulgarian collection need to be 
maintained at Sadcovo since many Oif them are iluplicated in Germany and Greece. 
Japanese sugarbeet material and some native wild germplasm would also be threatened 
if not regenerated in time. In France the 13tla collection is looked after b, the INRA 
breeding station at l)ijon. No ietailed information on the status of the collection was 
forthcoming. Tlhe situation in former Czechoslovakia is unclear. The Research 
Institute of Sugar Beet at S':;emcice, responsible for the sugar- and fodder-beet collection, 
has been privatized and genetic resources work has probably been discontinued. The 
vegetable-beet collectiiin is located at the Research Institute iif Vegetables, at 
Olomouc, where tilenumber (if staff has been reiduced. Detailed information on the 
current status Of both collectits, is lacking. 

The discussion oilev'aluation focused on the IIRB Breeding and Genetics Group 
project anid Dr. Frese was asked to continue organizing this v\oluntary cooperation 
between genebanks anild members of the IIRM. Dr. Ford-Io'd mentioned that 
e'aluation activities were going on at Broom's Barn (UK). The panel concluded that 
though there is interest in evaluation, tilefunds needed to run the various screening 
projects are very limited, even within breeding companies. Dr.Frese told of a genetic 
resources proigranlme, soon to be approved by the Commission f the European 
Community (CEC), that has been developed with the specific purpose of supporting 
genebank routine work such as evaluation of disease resistance. It was also noted tHat 
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previously, in different Eur.ipean Lountries, various re.earch projects dealing with 
taxonomic or evolutionary aspUctS of the genus Bela have been impIlemented WithOut 
any coordination. The question was raised whether or not a concerted action tolvards 
analysis of genetic relationships between taxa of the genus Icta or, possibly, even the 
genome mapping, could be funded by EC programmecs. 

Dr. Frese commented on very successful pre.breeding work in corn. (;enetically 
broad-based corn breeding populations (composite crosses) ald material derived by 
recurrent selection cycles have, during the past few decades, contributed significantly to 
breeding progress in corn. lie said that he would like to see similar activity in the 
public and/or private sectors for the benefit of sugarbeet prod uction. During the 
discussion on pie-breeding, Dr. W. Lange informed the panel that the Centre for Plant 
Breeding and Reproduction Research (CI'R0) might fund a Riizomania and possibly a 
/I. schachtii programme. It was Suggested that such pre-competitive breeding work 
could possibly be funded by breeding compalies or tile EC. Dr. Middelburg favored pre
breeding projects, on tile basi. of input in kind from the IIRIB members. -le suggested 
evaluation of the material first and, in a second step, crossing ot selected exotic 
germplasin with sugarbeet material provided by variotus collpanies. Various crosses 
could be submitted to different selection pressures and, after some selection cycles, the 
material could be ieleaSed to participating breeding companies and to genebanks. The 
panel felt that tile Europeans should feel obliged to supplement tile etficient pre
breeding work done in the USA. 

The proposal to publish a ,\klN ne',wsletter w.,IS discuSSed thoroLuglly. Interest was 
expressed in the publication of setected Short information oIn 10ta genetic resources 
activitie, in it, broade-,t Sense and thie group felt that annual publication of a \BN 
newsletter would sutlice. l)r. Z. Stanescu reiterated that tle publicalion of a VBN 
newsletter would help to improve tile comn un ica tion ,inllg nlet work menmbers and 
facilitate theLexchange of research results. Doubts were raised as to whether tie 
target of 500 subscriptions could be aclie\ed. It was recoinIlended that the costs and 
possible intnine through Subscriptions be calculated carefully. 

After brief deliberation, the panel agreed that there is no need to establish sub
committees in the region because the group is comparatively Small. With respect to 
funding ot the ilex t WIt N metting at I/mir (19I971), tile members Sutggested that the 
\VI3N secretar' contact FA0), II'(RI and breediiig comInpanies, as has been done in the 
past. The organi/ers SllOuld prepare a budget estimate, as soon aS possible, for tile 
inforimia ti ll I pro s l'Cti\V' sponsors. 

Fiinalvy, the panlel discussed the proplOSed rev'isitll of the 13ta section Beta 
taxonomy and agreed oil changes, suggested by J. I.etschert and reported by Dr. lange on 
5th August, 1t93. 

Mediterranean panel 
Ile sessioni \as atteided by six perstlis from five countries (Turkey, Egypt, Morocco, 
France and Italy) and chaired bv [.)r. Tan. 

This regions contributioln to global 13ta geietic restlurces programmes Was asse.,sed 
to be insufficient bearing in niad that tile region is the possible center of origin of beets. 
The participants expressed lvillingiess to contribute to \V3N activities ill Spain, Italy,
Greece and Ntrth African ctuntries. It \as IOltld Ihat the Wilt species, as progenitors 
of cultivated beets, \VouIld provide iiew Souttrces of important traits suitabie for 
improvement of vat teries (if sugar- and vegetable-beets. Collections of wild beets 
and/or lain.iraces and cultivars are available ill Turkey, Greece, France, Morocco, Egypt, 
Spain and Italy. File following collecting missions, with special emphasis on 
landraces, were deeied to be necessary': 
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Turkey: Sect ion Beta in Black Sea anid NW Aeg"ean coastal and inland areas. 
Section Cofinavh ill transitional regions and tie Europeani part of 
Turki'y. C'olletCiol ot B. InICt0rhuizi 

France: Inland forIns of B.;'uyris ssp. miritimi 
Egypt: Red S, alld WVeSt Mediterrallean coasts 
Morocco: Areas 1o1t 'oVered b, prey'ious inii-sioins. Sections Beta and 

.ince the last lmleeting, little prgross Waas cOnsidered to have been chieved in the 
region. The coLnntries rVI,,iSented by tIid, pnel COltintied to cooperate vith the IID1313 
and it was suggestid that the III 11h011ii again try to establish nore active cntacts 
with those cOMit ries 1ot X till[' ivolved ill tile ViN. It was al.so recoinimlnded that 
the 11)1[/1,,OLsh 1egular intervals.ld iditrititite illtOrnlliOltillIirecelt developniltS, at 

JIlie group den tliti'd til' iTeed t0r joint sLcit -InCl'ease prograini'CS withiin the regioll 
and ,ideiate tiinaniciLa-Ilipp rt. heliihiciI aSistanrice trtlni, xp rienced cotunterparts 
ltoni within 01' OtntsiIte the regitll, iS nL-l'SSary. \'ith r'spect tio evaluLation, it was 

noted that priitritV Slittlild be givin to characteriation itt a niiiininL set of traits 
during Seed nitiltiplicatiO it Wild- an1d vegetable-beets. l're-breeding was thoIught to 
be necessary ii \ egetable typts. [enlical aSSistan1Ce aidtillialI support for research 
tin glletic dilVerSitv, is ilLeediL froi ttside, the regiOll or fltit1 international 
organiza tion,s. 

With lresp'ct'd tt the pOsIile piiblicatiOn it a \VIN newsletter, concern was 
exprissvd ab1tut tii iittictlt' itmaintinin, high qjualitV tir iach iss ie. It was 
proposed altelilativelv, t publish a hlatl't %vitlia reterenice list t ,1rtiChls published 
On b' t gerni pl,,in i'sii rdl; lMor IL ' - Oil v'getlle-beet t risea rch would, in (tt, Meet 
with great interest. Ihi repirts ii \\VIIN nieetiligs were 1-tLnid to be very satisfacttr' 
anid shOtld Clcitiltu to i' pullisht'd, a ill the past. 5i not all coutn riis are fully 
ill't v'id ill gi' Ip lilill atiVitiiS, it Was ciuisl-i'id that there is 11 current need for 
slib-Ctin li[itt ees. ( iinTce ri1 ,i .pl'ss,-,I ,botlt tie a r toiVW el ttdfor broadt approach 
collection, Clls0rvititIMI, utiliatiti aild \talaltiOn tl vegtlble IIe'ts, which are as 
inlpiOrtaiit ill the rlgiOn is is sutga bi'e t. 

The suggestion \,,as Made cI taint, thl'i ugh IIi(.;RI, niti, 11 p larnt gii tiC resorurces 
prograinni'vs in ctiintries which ri not vet participating actively in the WIN 
organization. It \\as noted that stlengthii'iiiig Of the inti'rnatioiial ctooperation within 
anid between rigiOIl il all asp'ctS alilt resaarlh progra l1lis Of bits, is all ilportant 
issu'. It waS reCtinnlltld Ci tlhat at tei' ileXt \VI;N iCet iig there be More COLt ribi tions 
dealing with reCseach tl \igetali' beets. 

North American panel 

lt cliairniln, Dr. .. Paiii'lla, iiitriiduiced hislt, presU'iited Ihle topics on the 
discASSi.Oi guideline, anid silicited the di sCISSion; Dr. I.. (Aiildman kept the minutes. 
Only repreSentatives trom the Uniitt'd States tf America were present. 

Taxonomy 
All Of the participalits agreed strong lv with changes in the Section B'ia, as proposetd by 
Drs Fres all. I.,llgag. A liveIV ditissiti ensued as to whether or not the niew s'stenl 
hadl , Lien id a pir-rTviewitd journala and fulilledi tileradV pitI Isht in other 
prerequisites Ot tlie interiiatiotii, I OaniaC l sc ii'. Rlectlnlnmendation was niade to wait 
oil accepting the new taxinoni until this had bei'ttll done. It was mnentioned that the next 
nIeet inrg, in ll urkiv, Will deaI prim1arily with taximonl\v. Some of tie issues mnay be 
cleared ilp tlii'ii. Ito allow for Itirther discussion, Dr. S.Martin suggisteid that a sissionl 
oil taxonoinyv be sceleitdih at thl' ASSIT in it'ling as Well. 

http:discASSi.Oi
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Newsletter 
Initially there was little interest ill.1 newsletter but frequency of publication was 
discussed. Annual publication was recomnlended. An Internet bulletin board was also 
suggested as an alternative. 

Areas for cooperation within the region 
A very positive line of communication between breeders Of the public- and private
sectors as opened dturing this discussion time. Most of the discussion centred around 
tilerelationship between these groups in dealing with the improvement of pre
breeding materials. [hose representing industry strongly supported efforts in pre
breeding by the public sector (USDA). In response to tilepublic-sector requests for help 
in screening som1e of thlese materials, inld Ustrv thought that it could possibly be 
arranged. The public-sector researcher, pointed out that they need access to high
sucroste, high-agrononic performnance linies to produce useful gernplasn for the private 
sector. The pri\'ate breeders agreed, and there was much discussion, about how this 
could be done. No recommendatiotls were made; tileSubject will be discussed further at 
the ne\t leta CriOp Ad isorv Coinunittee meeting. 

The role of the WBN in relation to American research 
0\ver the past Lew years, interactions on an internitional basis have been very positive 
and it is iniportaiit lor this to co0ntinue. In today's research climate of high costs and 
shrinking budgets, cooperationl is a necessity. It is especially necessary to prmoltte 
cooperation with the divel'opilg coLuntries as between equals, rather than wanting 
these countries to ha e a dkVeledenlCe Onl those that are mnore developed. It was pointed 
out that, costwi,, travel to uiropte was no more expenive than travel in the US and 
that miore Anericans should attend Furopln meetings. 

Funding of the WBN 
It wa%,suggested that tileregistration Wcecould reasonably be raised slightly, enough to 
ciVirr tilecosts of the iext contelrence. The in ain co st to the W\VN is the support if 
scientists frion countries that hia'e a shortage of hard currency ( o-) of total cost). It 
was sLggested that iutside soirces ot ini neV be carefullV investigated. Som1e Of the 
orgainizations suggeted were FAt), World Bank and US AID. It was alst suggested 
that scientist s in the developing ciuntries be encouraged to check carefully with their 
ui\n g Ioeimen tStor available soui rces Of tlllding. 

Summing-up session 

Recommendations 
The concluding ;ession was chaired by Dr. Donev' who pointed out that during this 
session reciumtiendations for further WtIN actions should be formulated. He then 
introduced the first topic: 

Collection needs 
The following areas of naturally-occurring Bela germplasm were identified as being 
delicient in Cv siu collections: 

Spain: Northern and northeast coast 
Iran: Mountains, northwesl, and coast 
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India: North-western hills, upper Ganges plains, north-eastern hills and sea 
Coast 

Morocco: Areas uncollected by Japanese and landraces 
Egypt: No specific areas were mentioned but old landraces should be sought 
Red Sea: Coast 
Greece: Eastern Greece 
Turkey: Inland areas 
Syria: No specific areas were mentioned 
Lebanon: No specific areas were mentioned 
Iraq: No specific areas were mentioned 
Romania: No Spccific areas were mentioned. 

Mr. Arjmand is continuing to extend his collection efforts in Iran and Dr. Stanescu, 
who has collected in eastern Romania, was encouraged to continue his efforts. China 
and Iran fund their collection trips from their institutes' budgets and Vould require at 
least some1V extra support frol outside sources. It was mentioned that Il'GRI could 
possibly assist in the collection of vegetable beets. A joint collection expedition 
between USDA/ARS and India was proposed. 

Recommendation: Future collection efforts include, in addition to wild types, old 
laildraces which are not very well represented in the world Bela holding. 

Multiplication and evaluation 

The following agreed to conduct 13(la ev'aI uatiOi'." 

" 	 Several menbers of the IIRB for Cercospora leaf spot, Rhizomania and Virus 
Yellows (see 1able 5). 

" 	 The US Sugarbeet Crop Advisory Committee, for Cercospora leaf spot, 
Rhizonmania, Viruis Yellows, Sigarbeet Cyst Nematode, Curly Top, root maggot, 
Rlhizoctonia root rot, and Atphanomilces (approximately 60 per year). 

" India (-1. NI. Srivastava) for CercostOra leaf spot, salt tolerance, and high 
vigOtur. 

• Japan for Rhizoinania. 

The above evaluations may be delayed due to lack of sufficient seed for evaluation 
purposes. It is imperative that seed of accessions for evaluation be multiplied as soon 
as possible. Since the seed samples routinely supplied by genebanks are small, they 
need to be increased betcre any screening can start. A part tofthe necessary 
multiplication.s is done by'V commercial plant breeders. However, the number ot seed 
increase.s is much lower than tilenumber of evaluation plots OfLered. The \VBN 
members were urged to provide seeds, in order to make maximm uise Of the IIRM support. 
It would be wasteful it,after years of discuss i With the IIRM members, the genebanks 
of the network use tmlv a sminall fraction of the support fered. 

Recommendation: The new BCC persuade genebanks to fill the gap between seed 
increase and evaluation capacity by sending surplus seed lots from their yearly routine 
seed regeneration programmes to Braunschweig from where the\ can be forwarded to 
the various plant breeders. 

Taxonomy 
The revision of section Belta, as suggested by the paper entitled "A tamxonomical revision 
of Bea section Beta", was di-scussed by each panel. ,All recommended that the ne\' 
taxonoinical revision be accepted. The North American panel, however, noted that 
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official acceptance in the US cannot be granted until the revision is published in a 
refereed journal. It was mentioned that the s'.,tem currently used b%, th I)lBI was 
outdated in parts and Should be changed as SoOnl as possible. Finally, the di.cussion 
focused otlthe question of whether a publ icat ion of the now taxtonomic " aystem i I'lh) 
thesis woulId fulfil the requirements of the international botanical society. With 
regard to the changes ot botanical names of culti\'ated material, is was suggested that 
information from a botanall confereice held in the Netherlands, in September, 1993, be 
uSed in deciding oiltilenaming of the cultivar groups. File new classification Ystem for 
13''hl be:,section B01 wonuld 

13.z'ult ris sSp. nmaritima (I..)Arcangeli 
13. ul'dyaris ssp. ,idimlinis (I'ainikc uog',t Ford-Llo\ d & Williams 
13.macroca \i/ ussone 

13.vulIaris Ssp. vii liris 
cultivar group - leaf vegetable 
Cultivar group - rVt \egetable 
ciiltivar group - fodder beets 
cultivar group - sugarbeets 

Recommendation: The new taxoInomic system for Beta section Beta be adopted as soon 
as the preriqLI ,ites of the international botanical society are fulfilled. 

Use of IDBB 

There was lively diScussion Ointhe issueIof the IDB's documenting of evaluation data. 
Whereas the US participants and tileIDBB manager were still in favor of the 
metadat a concept, anlither factiiin' tit the gronup advocated the registration of exact 
data. l)r. [r s,, pointeil out that the registration iof exact data would be much more 
tilme-colsHillilg beci, se it requires m1ore complicated database structures and more 
aihministrative work tha do'es the metailata concept. He Said that if the W\BN 
reconinlinleIled tih rigisttrati in i if xact d Ita illdeviation from the decision of the 1991 
meeting, Ie ivOIulId neeld -upport in te-ms of man-power. TheiV task Of a short-term 
cllabiratoir iwoiiuld be toi develop a con :ept and to create the logical structures within 
the IDBI. 

Recommendation: The new B1CC was asked to consult II'GRI in the matter. 

WBN newsletter 
The following propos,,i was made 1)y Dr. IH.N. Srivastava: 

Publication: WIBN Newsletter - piibliSheid by the WBN 
Frequincv: Bianntal - March and September 
Cost: US$10.00) per biannual membership 
l'rinter: In India - Some examples were displayed 
Eiitors: \\"N Coordinating Committee anti one reporter from each region 
Contents: B'ta germ plasm activities and related news 

Much discussion was generated by this propos,l in each of the group panels. There 
was a general feeling that there would be iinsutticient material for a publication twice 
a year and that one per Viar vouliLt LI' satisfactiry. SoMc Of the participants felt that 
the publication of the 1IIN cinference prOceidings (biennial) may fulfil the role of the 
newsletter. Dr. I'adilu.i, Of IlG RI, suggesteid that II(;RI'., newslettir may be the 
proper outlet for Belt gerniplasm news rather than creating a iewsletter julst for Beta. 

http:US$10.00
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This generated m1me discussion concerning ti1distribution, costs, and content of the 
II'GRI publication. Tie participants were not prepared to make a decision on this 
proposal and carried a mnotion to request that the new ICC investigate this proposal in 
more detail and bring recommendations to the next WIIN workshop. 

Publication of technical WBN reports 
Recommendation: A pamphlet on seed-increase procedures, as applied by the WIBN 
members, be published. 

Need fcr subcommittees 
lach panel discussed the proposal to develop regional subconmmittees of the WIBN in 
order to strengthen cooperation within the region and between experts of various 
disciplines. The A:.ian group voted for the establishment of subcommittees whereas the 
l'uropeanl panel felt that they were unnecessary. The SugarbeOt CAC is already a 
regional committee and the North American panel recommended that no additional 
committees be developed for North America. Other panels expressed little interest in 
regional committees. 

Recommendation: No regional committees be formed, at present. 

Finance 
In the past, IIP(GR has been a strong financial supporter of the WN. The past two 
conferences have also received significant financial support from private industry. 
Such support has been mainly to assist in the development of the network and is not a 
long-term commitment. I lence future financial support from both IPGRI and pri'ate
industry maY' be significantly reduced. Suggestions were solicited for potential sources 
of future financial support. The following are some of the suggestions: 

World Bank 
International foundations 
Aid sources 
l'ublication of a book on) sugarbeet 
Increasing registration fees to cover conference costs. 

Recommendations: 
, Registration fees be increased to co'er conference costs. 
" The new BCC inve.stigate international foundations, financial institutions, etc. as 

possible .source,of the Iravel co.ts for participants from developing countries. 
" Not to sponsor a publication on sugar'beet, since a ver' similar publication is in the 

final stages of preparation. 

The next WBN conference 
The next WBN conference is to be held at lizmir, Turke\,. [)r. Tan gave a presentation 
during which she invited everyone present to attend. The conference will be devoted to 
Btla taxononi. There are believed to be more species and more types of Btchi in Turkey 
than in any other country. It was recommended that a concerted effort be made to invite 
participants from the Mediterranean- and Middle Eastern countries. Since Turkev is 
located relatively close to these countries, travel costs will be minimal. 
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Recommendation: More efforts sh.uld be undertaken by thc new I1CC and the organizer 
to include under-represented countries such as Pakistan, Iraq, Syria, l.ebanon, Algeria, 
Albania, Italy and Spain. It was also recommecnlCd that the dates of the conference bt, 
scheduled immediately before or after the surmer meetings tf the IIRB. 

Publication of the WBN report 
The scientitic papers will be published in a special edition of the Journal of tle ASSBIT 
to allow for their broader distribution. It was stggtested that the report oin the meeting 
should be publishIed by II'C;RI as has been done in previous 'ealrs. 

Recommendation: The WIN epressed the wish to publish the report oin the meeting in 
II'RI'sNetwork Series and asked the ne\ 1CC to ensure that this be done. 

New Beta Coordinating Committee 
The, following p, rsolns 'ere clcted to serve on the 13CC for a term of two y'ears: 

Dr. I1. NI. SriVastVa - India 
Dr. \V. lllge - [he Netherlands 
Dr. I.. I'ant-lIa - United States 
Dr. I.. Frese (lecutive Secretary) - Germany 
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Appendix 1 

Agenda
 

WBN Conference Chairpersons 

General 
D. L. Dopiy (USDA/ARS) 

Pre-breeding Session 
1. 1. Kern (American Crystal Sugar Co.) 

Gene Transfer Session 
].IV. Sahnders (USDA/ARS) 

W13N Reporting Session 
L. Frest (FAI.) 

panel Session 
B. V. Ford-Lloyd (University of Birmingham) 

Regional panels 
Asia: I. Al. Srivastava 
Northwest European region: .. Fres( 
Mediterranean: A. Tan 
North America: 1. 1anella 
East Furopean region: Z. Sta,:escI 

Wrap-up Session 
D. L. Donei (USDA/ARS) 

Wednesday, 4August, 1993 

7:00 - 8:00 Registration 

8:00 - 8:15 Welcoming and introductory addresses 
by G.A. Smith (Research Leader, USDA/ARS) 
by D.C. Zinnnernlan (Center Director, USDA/ARS) 
by 11. R.Lid (Dean NDSU) 
by T. K. Schwartz (Executive Vice-President, BSDF) 

Pre-breeding 
8:15 - 8:35 Thcrv ot pre-breeding 

by G.A. Snith 

8:35 - 8:50 Pre-breeding from the perspective of the beet seed company 
by R. Stander 

8:50 -9:05 Broadening our genetic base 
by 1). I.. Danet 

9:05 - 9:25 Pre-breeding for Virus Yellows and Rhizomania 

by R. T.Lewellen 

9:25 - 9:40 Pre-breeding to change root architecture 
by 1. C. Theurer 
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9:40 - 9:55 	 Break 

9:55 - 10:15 Pre-breeding for nematode resistance 
by W. Lange, Th.S. M. de Bock and R. K. Lankhorst 

10:15 	- 10:30 Pre-breeding for root-rot resistance 
by L. G.Campbell and W. M. Bugbee 

10:30 - 10:50 Pre-breeding in India 
by H. M. Srivastava 

10:50 - 11:10 Utilization of male sterility from Beta maritima sources in sugarbeet 
breeding 

by L. Dalke 

11:10 - 11:30 	 Pre-breeding in the former USSR 
by A. Kulik 

11:3( - 12:30 	 Lunch 

Poster Session 
12:30 - 17:0)( Northern Crops Science Laboratory 

(Large Conference Room) 

12:30 - 14:30 	 Authors at posters 

Development of diagnostics for evaluating Beta germplasm 
by T. 14.Thomas, t-1. A. Smith, M. 1. C. Asher and N. A. Clarke 

Isozyme characterization of the wild beet Beta corollifloraZoss. 
and its hybrids with B. vulgaris L. 
by S. Al. Reamon-Biitlner and G.Wricke 

Meiotic chromosome pairing of species and hybrids in the section 
Procumbentes genus Beta 

by R. Sobek, A. Bran:les and G. Vricke 

Resistance to l'olymyxa betae and Beet Necrotic Yellows Vein Virus 
in Beta species of the section Corollinae 
by H. Paul, B. 14enken, 0. E. Schollen, Th. S. M. de Bock and 
IV. Lange 

The use of RAPD for the identification of sugarbeet varieties 
by B. V. Ford-Lloyd 

The development of 'core collections' for Beta gernplasm 
by B. V. Ford-Lloyd 

Genetic resistance, fungicide protection and variety approval 
policies for contholling yield losses from Cercospora Leaf Spot 
infections 

by 1. Miller, M. Rekoske and A. Quit 
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Screening of sugarbeet genotypes against Sch'ratium Root Rot in 
sub-tropical India 
by II. M. Srivastava, S. Srivastava and R. C. Tripatli 

Evaluation of sugarbeet genotypes for high-temperature tolerance 
by II. M. Srivasta'a 

Cytomorphological and isozyme studies in Beta vzilgari; and
 
Beta palonga
 
by II. Al. 	 Srivastava, S. Srir'astava, R. Kapur, and V. K. Saxena 

Callus induction and plant regeneration of Beta germplasm 
by Y. Shjimoto, /. Abe, II. Nakashinia and 7'. Mikioo 

Collection of wild Beta spei,-; in Morocco and Spain
 
by Nl. Tsue and T. Masuldii
 

Weed beets: Origin, evolution and the risk of the use of transgenic 
sugarbeets 
by I-1.Van Diik, 1).lBoouhid/ and K. Broonber.g 

Sugarbeet breeding, germplasin usage and collection, and biotechnological 
studies in China 

by C.Zhang and S. Liu 

Sugarbeet Seed Institute (SBIST) activities during the past fifty years 
by M. N. Ajoiand 

Database demonstrations 
14:00 - 16:00 Northern Crop Science Laboratory - Sugarbeet Conference Room 

pcGRIN: 	 Database of the Gernplasm Resources Information Network (GRIN) 
for personal computers 

by M. Bohing and Q. Sinott 

14:00 - 16:00 Northern Crop Science Laboratory -Oilseeds Conference Room 

IDBlB: International Database for Bela
 
by I.. Frese
 

Tours 
13:00, 14:30 and 15:3) 

Northern Crop Science Laboratory USDA/ARS demonstration field plots 

18:0) - 19:3) Visit Bonanzaville 

l9:30 -21:00 Steak Fry at Bonanzaville 
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Thursday, 5 August, 1994 

Gene Transfer 
8:00 - 8:20 Gene transfer for herbicide resistance 

by P. Stenu 

8:20 - 8:40 Transfer of nematode resistant gene(s) into tile sugarbeet genome
 
by C. ]un,
 

8:40 - 9:00 NFIIA as molecular markers 
by A. 	 Bervilli' 

9:00 - 9:20 Use of RFIl' markers in the Bela genus
 
bv C. Borilmal
 

9:20 - 9:50 Progress toward a general somatic hybridization protocol for Beta
 
by R. Ilall
 

9:50 - 10:00 Break 

10:00 - 10:20 Use of tglu-gcuronidase as a genetic marker of transformation in 
sugarbeet 

by C. Wozuiak 

10:20 - 10:40 Insect resistance mediated throuigh plant growth regulators in 
transgenic plants
 

by A. Smi',,cki
 

10:40 - 11:00 A taxonomical revision of Beta section Bela 
by 1. P. IV. L'tselrr, h'. l.,uge, .. Fr'se and R. van der Berg 

World Beta Network Reports 
11:00 - 11:15 I'GRI objectives and strategies 

by S. l'adulhsi 

11:15 - 12:00 Beta Coordinating Committee meetings 
by [L. lese 

International 	 Database for Beta (D11) up-date
 
by ..Ltr's
 

F'aluiatiol proposal 
by I.. Irest 

12:00- 13:00 Lunch 

13:00 - 14:45 Report on collections since previous meeting: 
" Egypt, by D. Done'i
 
" Rtissia, etc., by I.. lese
 
" Iran, by N. Arjianl
 
" China, by S. Yi-Chu
 
" Morocco and Spain, by M. Tstg,'
 

WBN newsletter
 
by II. M Srivastava
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14:45 - 15:00 13reak 

15:00 - 17:00 Regional panel discussion groups 

Asia
 
Northwest European region
 
Mediterranean region
 
North America
 
East EuroIpean region
 

19:00 - 20:00 Hay ride at Runck Ranch 

20:00 - 2 1:00 [)inner at Runck Ranch 

FRIDAY, 6AUGUST, 1994 

Panel Reports 
8:00 - 8:15 Opening remarks
 

by B.I/.Ford-I.oettd
 

8:15 - 8:30 Asia, b' II. Al. Srivasta ,a 

8:30 - 8:45 Northwest Europe, by I.. Irt'st 

8:45 - 9:00 Mediterranean, by A. Tan 

9:00 - 9:15 North America, by L.I'olfla 

9:15 - 9:3) Eastern Europe, by Z. Shtanscit 

9:30 - 1(1:00 Discussion 

10.00 - 10:20 Break 

Summing-up Session 
10:20 - 12:00 Recommendations
 

Assignments
 
Election of new Beta Coordinating Committee (13CC)
 
Next meeting - lzmir, Turkey
 

12:00 - 13:00 Lunch 
Luncheon 	 Speaker: I. Shands Associate Deputy Administrator - Genetic 

Resources - USDA/ARS 

Tours 
13:00 - 17:00 * American Crystal Sugar Co. research facilities
 

" American Crystal Sugar Co. beet storage facilities
 
" Sugarbeet farm
 
" Research trials 
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Appendix 2 

List of Participants 

China, Peoples Republic of 
Sun Yi-Chu, Prof., The Institute of Sugarbeet, Chinese Academy of Agricultural 

Sciences, Itulan County, Hleilongjiang Province 

Denmark 
Steen, Dr. Per, Maribo Seeds, 14 -ojbygaardvej, 1. 0. Box 29, DK-4960 Iqoleby 

Egypt 
EI-Kholei, Mohamned Salah, Faculty of Agriculture, Menohiva U., Shebin El-Horn 
Rady, Miohamed Samir, Facultv of Agriculture, Nenohiva L., Shebin El-Horn 

France 
Berville, Dr. Andre, INRA, SGAI', 2 Place Pierre Viala, 3406i0 Montpellier Cedex 
Devaux, Pierre, llorimond l)esprez Co., 1'. 0. Box -II, 59242 Cappelle en Pevele 

Germany 
Frese, Dr. Lothar, Institute for Crop Sciences and 'lant Breeding (FAL), 

IBur1deslIlee 50, 1-38116, 13raunschweig 
Jung, Prof. Christian, Institut ti r Pflan/enbau und l'flanzenziichtung, Christian

Albr'chIts-Universitat Kiti, (Jlshausenstr. 40, ID-2-1118 Kiel 
Reamon-Ilittner, Stella M., ln.stitute ol Applied Genetics, University of Hannover, 

I-IvrreniaUer~str. 2, )-3000 tannover 21 
Sobek, Renate, Institut, o1 Applied G(enetic,, University of Hannover, 

I lerreniuerstr. 2, )-300(I I lannover 21 
Steinrticken, Dr. Gerhard, l)ieckmann-Hleimbiu.rg, Saatzuclt Sfilbeck, 

Kirchhorsttr 'rtr,, I)-31688 Nienstadt 

India 
Srivastava, Dr. I1. M., Indian Institute of Sugarcane Research, lucknow - 226 002 

Italy 
Padulosi, Dr. S., II3I'GIR - c/o FAO, via dele Sette Chiese 142, (10145 Rome 

Japan 
Shimarnoto, Dr. Yoshiya, Faculty of Agriculture, Hokkaido University, Kita-9, 

Nishi-9, Sapporo, 0,s0 

The Netherlands 
Hall, Dr. Robert, CIRO-DI.O, I). 0. Box 16, 6711) AA Wageningen 
Lange, Dr. Wouter, CPRO-DI.0, 1'. (). Box 16, 6700 AA Wageningen 
Middleburg, Dr. M. C. G., 1.. van der Have - Seeds, Plant Breeding Station Postbus 1, 

4410 AA Rilland 

http:l)ieckmann-Hleimbiu.rg
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Morocco 
Sadiki, Mohammed, 1-assan Institute of Agronomy, Dept. of Agrononly and Genetics, 

3.P. 6202, Rabat 

Poland 
Dalke, Dr. Leonarda, IHAR, Ilac Weyssenhoffa 11, 85-950 Bydgoszcz 

Romania 
Stanescu, Dr. Zenovie, Str. Gh. I'adureanu, SC.B.Ap. V., Sector II, RO - 700(1 Bucuresti 

Sweden 
Bornman, Dr. Chris H., Hillesh6g All, Box 302, S-261 23 Lmdskrona 

Turkey 
Tan, Dr. Ayfer, The Directorate, Plant Genetic Resources Research Institute, P. 0. 

Box 9, Menernen, 35661 Izmir 

Ukraine 
Kulik, Dr. Alexander, Institute of Sugarbeet Research, Klinitscheskaja Str. 25, 252110 
Kiev 

United Kingdom
Ford-Lloyd, Dr. Brian V., School of Biological Sciences, The University of 

Birmingham, P. 0. Box 363, Birmingham 1315 2TT 

United States of America 
Bergman, John, HIilleshoig Mvlono-Hy, Box 7,G;lvndon, MN 56547 
Bohning, Mr. Mark A., USDA-ARS, CAC Facilitator, 4th Floor, Bldg. 003, BARC-

West, 10300 Baltimore Ave., Beltsville, MD 20705-2350 
Bretting, Dr. Peter, USDA-ARS, North Central Region Plant Introdduction Station, 

Iowa State University, Ames, IA 50011 
Brimhall, Philip, Michigan Sugar Company, 1'. 0. Box 247, Carrollton, MI 48724 
Bugbee, Dr. William i., USDA/ARS, 1).0. 5677, University Statior, 1307 North 18th 

Street, Fargo, ND 58105 
Campbell, Dr. Larry, USDA/ARS, P. 0 R3ox 5677, University Station, 1307 North 18th 

Street, Fargo, ND 58105 
Doley, Dr. William P., American Crystal Sugar Co., 1700 North hliStreet, P. 0. Box 

1227, Moorhead, MN 5656)1 
Doney, Dr. Devon L., USDA/ARS, P. 0. Box 5677, University Station, 1307 North t8th 

Street, Fargo, NI) 58105 
Dexter, Dr. Alan, Crop and Weed Science, l.ofsgard 47-IF, University Station, NDSU, 

Fargo, NI) 58105 
Eagen, Karen, Dept. of Iorticulture, Univ. Wisconsin-Madison, 1575 linden Drive, 

Madison, WI 53706 
Cattanach, Dr. Allen, Soil Science, Walster Hall 106, University Station, NDSU, 

Fargo, ND 58105 
Eide, John D., USDA/ARS, I'. ). Box 5677, University Station, 1307 North 18th Street, 

Fargo, ND 58105 
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Ellingson, Ron, American Crystal Sugar Co., 101 North Third Street, Moorhead,
 
MN56560
 

Georgescu, Cezar "Mike", I Iolly Sugar Corporation, I'. . Box (i0, rracy, CA 95378
 
Goldman, Dr. Irwin L., Universitv of Wisconsin, 267 Horticulture Bldg., 1575 linden
 

Drive, Madison, WI 53706
 
Johnson, Dr. Kenric M, Holl' Sugar Corp., I'. (. Bfox 7o4 , Sheridan, WY 82801
 
Kern, Dr. John J., American Crystal Sugar Co., 1700 North Il lIth Street, 1'. 0. Box 1227,
 

Moorhead, NIN 56560
 
Lewellen, Dr. Robert T., USl)A-:ARS, US Agric. Re.,. Station, 1636 F. Alisal St.,
 

Salinas, CA 939)5
 
Lilleboe, Don, The Sogarbeet Grower Magazine, 503 lroadway, Fargo, ND 58102
 
Lundeen, Peter, Curator, Beta, USDA .ARS Plant Introduction, Iowa State University,
 

Ames, IA 500 11
 
Martin, Dr. Sue S., USDA Cr,)ps Research lab, 1701 Center Ave, Fort Collins, CO
 

8052o-2081
 
Miller, Jay, letaSeed, 11c, 1788 Marschall Rd., Shakopee, MN 55379
 
Miller, Dr. Jerry, USDA/ARS Northern Crop Sci. Lab., Bo\ 5677, University Station,
 

1307 North 18th Street, Fargo, ND 58105
 
Niehaus, Dr. Bill, American CrYs'tal Sugar Co., 1700 North I1th Street, 1). (). Box 1227,
 

Moorhead, MN 5 5)oI)
 
Nishio, Dr. John Depa rt'men t of BttanY, I'.O. Box 31(,5, Universitv Station, University
 

(ofWvot ing, laram ie, WY 82071
 
Panella, Dr. Lee, USDA-ARS, Crops Research Lab., Colorado State University, 

Ft. Collins, CO 80526 
Pinkney, Denise, Nlinn-Dak Farmers Cooperative, 7525 Red River Rd, Wahpeton, ND 

58075 
Quinn, Dr. Arthur A., BetaSeed Inc., 1788 Marschall Rd., I). ). Box 195, Shakopee, 

MN 55379-0195 
Rekoske, Margaret, Betaseed, Inc., 1788 Marschall Rd., P. 0. Box 195, Shakopee,
 

MN 55379
 
Reynolds, Steve A., Vice President & General Manager, Ifollyv Sugar Corporation, I). C). 

Box 1052, Colorado)Spring., C0), 80)01 
Saunders, Dr. Joseph W., USI)A-ARS, Sugarbeet, Bean & Cereal Department of Crop 

and Soil Science, Michigan State University, Fast Lansing, Nil 48824-1325 
Schulke, Dr. James D., Spreckets Sugar Co., 1'. 0. hox 7428, Spreckels, CA 93962 
Schwartz, Mr. Tholmas K., Beet Sugar I)telopment FoundationLt, 90 Madison1 Avenue, 

Suite 208, [)enver, C0) 80)52 
Seiler, Dr. Gerald, USDA/ARS, Northern Crop Sci. lab., lox 5077, University Station, 

Fargo, ND 58105 
Shands, Dr. Henry L., USDA-ARS, Associate )eputy' Admin., Room 215, Bldg. 005, 

BARC-West, Beltsville, MD 20705 
Sima.itel, Dr. Gerald, Nlono--lv Sugar Beet Seed, 11931 Sugarmill Road, L.ongmonI, CO 

80501 
Sinnott, Dr. Quinn P., USDA/ARS, National C;ermplasm Resources lab., 4th Floor, 

Building 003, BARC-West, 103)00 Baltimore Aye. leltsville, Nil) 20705-2350 
Smigocki, Dr. Ann, USDA-ARS, I'NIll., B-00), R- 118, IBA C-Wett lleltsville, MD 

20705 

Smith, Dr. Garry A., USDA/ARS, P. 0. Box 5677, University Station, 1307 No, db 18th 
Street, Fargo, NI) 58105 

Stander, Dr. J. R., Leta.Seed, Inc., 1'. 0. Box 858, Kimberlv, ID 833-11 
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Talley, Craig, BetasCCd, InC., , RN2, MoorhCad, MIN 55,0Bo\ 18 
Theurer, Dr. J. Clair, USDA, Sugarbect, Bean & Cereal Pw.4. Department of Crop and 

Soil Sciences, Michigan State UniversitY, Fast Lans ing, Nil -18824-1325 
Tungland, Dr. Lee, l-lileshg Nloo-lIly,1lQ39 Sugarn!: Rd., I.Ongiflont, CC) 80504 

Watkins, Dr. Richard, American Crystal Sugar Co., 1700(North lIth Street, I'. 0. Box 
1227, Moorhead, Nin 505o) 

Whitney, Dr. Elvin (Ike), 1320\West Bloomington Drive N., St. George, UT 8-1770 

Widner, Dr. Jimmy, SouthernL Minnesota Sugar Corp., '.). Bo\ 500, Renville, MN 56284 
Wozniak, Dr. Chris A., USDA/ARS, I'. 01. Bo\ 5o77, University Station, 1307 North 

l8th Street, Fargo, N) 58105 

Yu, Dr. Ming H., US)A/.\RS, lh3o [ast Alisal St., Salinas, CA 939)05 
Zielke, Dr. Richard, Michigan Sugar Company, P.O.Box 247, Carrollton, Ni1 -1872
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Appendix 3 

Abstracts of papers and posters 

Pre-breeding 

The theory of pre-breeding 
G.A.Smith 
USDA-Agricultural Research Service, Northern Crop Science Laboratory, Fargo, North Dakota, USA. 
Population changes and their dependent gene frequenCies are affected by mutation, 
selection, random fiLcti tions, meiotic drive, and migration. The effects of selection 
pressure on relatively small poptulations can hae dramatic effects on gene frequency, 
and hence on breed ing progress. This Selection, driven by necessity, has resulted in 
narrow ba se" Sllgarbee t populations. Ifli.s aper p resents ei am pies of population 
changes which call occur (have occurred in li poplations subjectga rheet) ill to intellse 
seection,. "te utility of gene trequencV analv'sis- and its use as a pred ictive tool is 
outlined. Siigarbeet breeders, geneticists, and agronomists now attempting to collect and 
introgress wilM germplasm into breeding populations will be aided by heeding 
principle.s presented in this paper. 

Pre-broeding from the perspective of the private plant breeder 
J.R.Stander 
Betaseed, Inc., Kimberly, Idaho, USA. 
Collection and preservation activities have enriched tilerange of genetic diversity 
availabte to plt breeders . \pparentl'v, however, there has been limited use, b) 
private plant breeders, of evotic materials from collections or other sources. Various 
reasons have been sugges(ted for this. Because of the emphasis on short term breeding 
goals, private breeders tend to use breeding materials with which they, are familiar 
and which are reasonably adalted to the tirget environment, as compared with alien 
materials Which require a lengthy programe of pre-adaptation. File genetic 
variability insu garbeets in tile U nited States has increased in tilelast twO deca des; it 
does nc,ot appear that sugarbeet culture in tileUnited States is particulrly at risk 
because ol genetic vuilnerabilitv. In the long run, however, tilebroadening of both 
cOtoplasmic and nuclear genetic variation, mna' be Of decisive importance in securing 
sugarbeetl s against epidemics, as well as providing the base for cointinued breeding 
progress. 

Broadening our genetic base 
D.L.Doney 
USDA-Agricultural Research Service, Northern Crop Science Laboratory, Fargo, North Dakota, USA. 
The narrow base from Which sugarbeet originated, tileneed for disease resistance, and 
the negative relationship betwveen root yived and sugar accumulatiOln, have all 
cointributed to tile of tIie current from mostnarrowness genepool wvhiclh present-day 
suigarbeets originate. O.)f the Wild germplasm available, litia zulgaris ssp. mariliii 
offers the greatest promise for broadening the geinetic base fur futuire sugarbeet 
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hit veern m 
becll aIdaIIcud t ir l tii IOI" Vt ' cvc i's ot IMIaSs SCICtit for root shiet'. Two of 
tieste croses art, appr,,iching t-igarbect inl root stihpe, root yield, aild sucrose 
Conccntration; the'y are ,till, howewer, lViow ComillerCiatl i-gu h\'hridt.IiI 

improvennt. s' It. iii itimji and ,i garbeet nlll,-sterile inbreds ha vte 

,rbt riltltt 
\ield and '.gar ciict,'tration. Fvcn though theSi' potLIlatiOns are interitor to 
commerti a sUgarit'et hyorids, it is tile autlor's belief that superior Combiiing
germplasm e \ists in this ilterial ,IICt thit combining tIise With commercial 
germplasm will produIct .,nperior Ii"'bridt,. AditiOn1l iOpttlatiOns (Crt ,s b,'ctwecn 
sugarbe2t t r eitil |jp)iitItiOI- uI IOft ihlitii) 1arVill the tteve'tiiLi"Ictnal stlge. 
Sugarbeit inbreids sg,.gitiiig tor genetic i,ie sterilitv were setd ill the initial ciOssis 
it) ensuire crossing and icc'inhill,itiolln Ill acil selection c'cle. 

Pre-breeding sugarbeet for virus yellows and Rhizomania resistance 
R.T Lewellen 
USDA-Agricultural Research Service, US Agricultural Research Station, Salinas, California, USA. 

n, il'Pssibly as a coll 1 'eccO a narrtw gcnitic bae, sligarbeet (l eta 'uil\'u'is) hias prived 
to tie Li t'olneradittIseae IallI pcSts. 3cla Mill'itiit is heliCe d t Lie tile ancestrat 
spicicS O alt cultivatVd beets 0nid shlIuild be 11 iniportant and LisctfLI gcrinplaSinI 
resotirce ttr litst-pIaint resist ance. To test 1r uIISc-tit gCi'tic viarbilityitva1 tto OVcrcolle 
tile problemS tit ivalatillg wild t pes,,1 adVncdL ig,a 'rbtbre'ed ing inC was crossed 
to 5L) IcceSSitIs (tt wild beet tro tile pre-tOI( US-)A coItlection. IndiVidu,,l F, tint's 
were prittlciUt Ir,.iml CrOsscS to c,lcl %\ild beet IccUssion. Nthther rItuts Were sCct.led 
basCd Lipoin nitOn-btltiig ,lit agronomic t*pe from tilc F, linles g rtO IV ill a field plt. 
I)ii )thtiertr l,ill\'-inuit i'I liothit r roots Wer'e bIitkeid ai1 raiidnL IV iiit, rIIaItct2L tt p otILcc 
anl1I:, stLirct' (cycli' )) aild C\cL 1, 2, 3, intL -I sviithetics w Vrt'ctVIILtL ilItnparison 
with eacl otticr and tile SuigilIIbt parctIlt,l Hinc. (;eCII'tiC variabilityv was ,'bvimos tor 
most traits e'\a, llineid. SelcCtion programmeiisl l-resitance to Viliis vihws (based Lptlt 
inidividILial plInt t'rt'riioraine tor sugar vield) unit re.sistanc ti KiZOIIIni,I (hasCI 
1Lp01 root ciltoriatil), \weri dle. -1ItsLt' phit typi rcLi ri e t slections siglilicalltlly 
increa.sed tilet t'i'loranct' tt ilc 'C pic tiv' S' iithetic whiti griwii Linitidr disea.cied 
COnilhitiOts. IVnci il tilc ah1_'iiCC it, tOr LitL Mild ept sire to, the targeted dis.a'.,, tile 
sciectcd Svltllt'ic-, \'ere s iperior to the 1:1 stuirce. '11100 dlt, suggest that i1 
ill prvt ellvnt ) rrt t ia id .sga-rii'iLI ait occurred. Vln grt.'nw i itt c1r imii It ti severe 

diseas pressure, tile si'i'cte'd synthetics had higier rtit- and sugar-yicldIhi ,11 did thie 
suigarbeet pirental line. 

Pre-breeding to change root architecture 
J. C.Theurer 
USDA-Agricultural Research Service, Michigan State University, East Lansing, Michigan, USA. 

Considerabh icontiiiiic iIpii'iOement of sugarbeet prOduttctitin and processing is possible if 
the ir,lditiOiia arcliitecturc of tiiL'suigarbeet is modified to a smiittli root (SR) beet. 
Root sIiapc Of s LgarbeTt is a multig''nic character anit several ge'nc riations 0'f itt.etction 
are neededit reach ianv t,tgret, (it IIomi z ,gosit"v. Ili recent y ears, collnicai-shmped 51R 
beets hia'e' nii dC\'eiptd ill tii' cast'ri US, aii1C gObe-ihlUd b'i'ts IaV'U Iuii 
idc'VliOpCd i Tihe NetherlanIs, usiiig phenttypic rectlrrent selectiin. SR eets tlld t/i
ha\e [ess-fibrtLis rtotlets near tile Siti siuract thdni LiOgrOOcd-rit bets, bit rootlets 
still proliferate ma ii IY alng two erticaiI plaes. SK testcross i have siiwntgrogenies 
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significantly less taproot-tip breakage than doe s a commercial variety. Root yield of 
SR genoiypes and experimental hybrids has been equal to or superior to commercial 
varieties, but sucrose content has been I-2' less. Soil tare for SR genotypes has ranged 
from 25-75% less than for commercial varieties. Globe-shaped beets have lower soil 
tare than do conical-shaped SR beets. Conical-shaped beets appear to be more suited to 
current sugarbeet harvesting equipment than are globe-shaped roots since the latter 
grow further out of the soil and are often dislodged from the row when tops are flailed. 

Pre-breeding for nematode resistance in beet 
W.Lange, Th. S.M.De Bock and R.K. Lankhorst 
DLO-Center for Plant Breeding and Reproduction Research (CPRO-DLO), Wageningen, The 
Netherlands. 
lPre-breeding for partial resistance to the beet cyst nematode, Ie'terodcra schachtii 
(ItCN), included repeated mass selection in descendalltS of Beta 'liiris ssp. Murilill 
accession 1MH and preliminary studies on the inheritance and mechanism of this 
resistance. The "election in accession INIt- and in progenies of a cross with fodder beet 
resulted in rather high levels of partial resistance. lhe mean numbers of cysts per 
plant were 20-40";, and 15-30;., of those of the susceptible control varieties, 
respectively. The progenies of cro.Ss,.,between acceSsiOntIMHl- and sugarbeet were less 
advaned; additiOlaI select iltfor biennial habit ma' Ihave dec reased the progress in 
selection tor 13UN resistance. The resistant materials sho\ved a wide variation in c'st 
size. MN,'V Of tihe cysts were considerably smialler than those on the susceptible control 
varieties. tlhi phenomenon will reduce the muil tiplication rate of the nematodes. The 
number of cy.ts in progenies of pair crosses between accession 13M-1 and cultivated 
materials generallV were slightly below the mid-parent v'alues. The results are 
discussed in tie light of pre-breeding strategies and the possible application of 
marker-tacilitated .selection procedurInes. 

Pre-breeding for ioot-rot resistance 
L.G.Campbell and W. M. Bugbee 
USDA-Agricultural Research Service, Northern Crop Science Laboratory, Fargo, North Dakota, USA. 
A numbo1her (I root- and c riWn-rot diseases reduIce yields in su garbeet. Since many of these 
diseaes are sinialllimited tt geographic areas and, in those areas disease incidence 
otten isporad ic aming yiars, and fields, the development of resistant genotypes has 
110t been a high priority. Sugarbeet production has been discouraged in a few areas due 
to the seve rity Of tntlbreak, (if, for e,,anple, Sch'roitinm. Losses from three root- and 
crowvn-riits (Rhi:octuiia,Aphiioi' IYS, and 1rwilia) have been sifficien t to justify 
ii-.ajor breeding prograininmns to de ve0p coinierciallv-u seful resistant germplasm. A 
suimniary ot thl'e effort., covers the diversity, the sir'ceS of resistance, inheritance of 
resistance, 11d ;occess ratc it tihe breetding progranmies. A summniary of breeding efforts 
to i'\etop gel,,t vpeS With resistance to prevalent storage-rot fungi is also discussed. 
Results from recent Screening of the USDA Bila collection are presented and the 
potential of thi, material for increasing the genetic diversity within the resistance 
breeding programmes is diiscussed. 
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Sugarbeet pre-breeding in Indis 
H.M.Srivastava 
Indian Institute of Sugarcane Research, Luc'novw, India. 

Sugarbeet is primarily a crop of temperde climates. In the last two decades, however, 
its cultivation has spread to sub-tropical climates. Suigarbeet was introduced into India 
about 23 \,ears ago as a st'pplementary sugar crop to augment sugar production in hot 
summer months when recoveries from sugarcane decline. Initially, sugarbeet varieties 
were introduced from c.stern Europe, the then USSR and the USA. Work was initiated 
in 1971 to develop Indian breeding materials and varietie, suitable for Specific climatic 
conditions. Since sugarbeet does not flower in the plains of India due to the absence of 
low-temperature induction, breeding and seed prod uction is done in the hills at and 
above elevations of 5000i m above sea level. The root crop is grown in the plains. The 
three main breeding objectives were high sugar yield, resistance to diseases and 
tolerance to high temperature conditions at harvest. Due to the ion-atvailabilit\, of 
initial breeding material and gernpla,;m, in the tirst phase efforts concentrated on 
developing basic breeding matel ial from (he imported diploid open-pollinated 
varieties, using sim ple breeding methods. As a result of this work, 40 diploid 
multigerm inbred lines, one C(IS line and its ()-type were developed. In the second 
phase of our programme, efforts concentrated on developing s.omC populations which 
might be introduced as varieties and serve as base material for future varieties. As a 
result, some coiposites (IISR Com p-I, I-KC-2, 'ant Coip-3), aid s\n the t ic; (I.KS-lt), 
PS-10) were developed. 1S-6, a highly promising diploid variety, was developed 
through modified mass selection. Continuous screenilg of available 
varieties/germplasm was done, siniultaneouslv, for resistance to Sche'rliull root rot and 
tolerance of high temperatures. In the third phase of the programme, with the 
availability of some CNIS linies and (-types from USDA stations at Salinas and Fort 
Collins, USA, work was started on developing our experimental hybrids,. Tetraploids 
were also induced and isolated. Work on screening and evaluation of available 
material for salt tolerance under conditions prevailing at Sunderbans (IV. B.) and 
l3anthara (Ltucknow) was also initiated. This paper details the above activities and 
discusses future possibilities of sugarbeet improvement in India. 

Possibilities for utilizing the male sterility from Beta maritima source in 
sugarbeet breeding 
L.Dalke and M.Szota 
Plant breeding and Acclimatization Institute, Bydgoszcz, Poland. 
CNIS plants, originating from natural populations on stony beaches of the Brittany 
Peninsula in France, were crossed with sugarbeet 0-type plants in order to incorporate
the sterile cytoplasm from wild subspecies into sugarbeet. FP. 13, 13,, and 13,generations 
have been obtained. Pollen sterility froml these hybrids has been found to be induced by
both cytoplasm ic and genetic factors. Studies of Iciois have shown that meiotic 
divisions proceeded normally with only small deviations until the tetrad stage, 
followed by the degeneration of the pollen grain. In the 1 and 13,generations, all 
plants were self-sterile with white stamens lacking v iable pollen, suggesting 
dominance of the wild morphological features. (;real -'riation in degree of pollen 
sterility and iorphological features was found in the 13, generations. Full sterility was 
found in some of the analyzed progenies. It can be assumed that the variation is due to 
the degree of recombination with nuclear gen1es trom wild subspecies, and that the 
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maintainer nuclear genes from sugarbeet 0-type are similar to, but not the sane as,
 
those in Beta nsaritim. Variation in agronom ic characters (root shape, s ugar content
 
and moogerm ity') between progenies and their maternal parent, are presented.
 

Pre-breeding inthe former USSR 
A. Ktl/ik 
Instiute for Sugar Beet, Kiev, Ukraine. 

Abstract not available. 

Posters 

Development of diagnostics for evaluating Beta germplasm 
T.H. Thomas, H. G.Smith, M.J. C.Asher and N. A. Clarke 
Broom's Barn Experiment Station, Bury St. Edmunds, UK. 
Severa t useLul characters have been identified in Beta germplasm. 
Re.sistalce/tOlerance to aphid-transnitted yellowing viruses and to Polini.Xa betae, 
the fUngal vector of the NYVV, which causes Riizomanlia, are being examined using 
El.IS, techniques and Molecular probes. Specific molecular markers for such desirable 
characters are also being sought. ther targets for diagnosis include stress tolerance 
and improv ed seed ciharacteri: 'ics. 

Isozyme characterization of the wild beet Beta corolliflora Zoss. and its 
hybrids with B.vulgaris L. 
S.M. Reamon-BOttner and G.Wricke 
University of Hannover, Hannover, Germany. 

Several accessions o t Bcta eol'oi,ora with Beta ,ul,aris have been screened with 
different isozyme systems to determine genetic diversity and to gain insights int, the 
geneltic con stit tito of B. cow/lifo:',. tiwe enzymes leucine amninopeptidase (LAP), 
peroxidase (I'RX), superoxido di ismutLse (SOD) and glutasate oXaluacetate (;OT) 
were polyonirphic in at leas one locus. A total of five alleles were found in LAI', three 
at PRXI and 5O3, a11d four at W IT3.The ditferent phenotypes observed suggest that 
B. cOtlh/7ora is aln autotetlapoid. '[he accessionls could also be differentiated bv the 
frequency and type of alleles they contain. The hybrids between B. corolliflor and 
B. ,slgaris were of interleithd , morphology between the two species. They were 
triploids (3x=27) and had two sets of chronmosomies from B. cor,,ll{7ora and one from 
B. zulyaris. In the IAI' z'niogram, thu segregation of 'ach species could be obs,'r ,
independently. Tetrasosoic segregation, specifialll the chromltid type, has been 
found in R. corolhflora indicating further that this species could have originated 
through atitotetraplOid'. 

http:Polini.Xa


16 INTERNATIONAL CROP NETWORK SERIES 

Meiotic chromosome pairing of species and hybrids in section 
Procumbentes genus Beta 
R.Sobek, A.Brandes and G.Wricke 
University of Hannover, Hannover, Germany. 
The eiotic chromosonme pairing ot species and hybrids in section l'rocumbentes was 
studied to understand interspecific relationships in this section. Knowledge of wild 
beet taxonomy is tuseful for breeding because it provides information on whether or not 
desirable genes in different speties come from the same origin. Pairing intensity was 
measur ' by the number of chiasmata/pollen mother cells ([I'MC). Section Procunlbentes 
consists of two diploi d species (11./ irOCttnilens anld 13.W'l'lia li) and one tetraploid 
species (B. patellaris). The genetic constitution of B. 'ath'llao ris is not vet known. 
Results showed normal bivalent pairing in B.r oicumbt-is and B. weI'iana; and 
B. prociol'mns x B. ;i'bl,iana. Formation of few quadrivalents (0.12/l'MC) in 
B. patellaris and similar freque ncies of trivalents in the tripIloid hybrids B. piatelluis 
x B. procuoi, eis (2.26/l'MC) and B. latillarisx I. wt'bbialia (2.27/1'MC(), were 
observed. In the triploid hybrids (236/240 IMC( nine pairing groups found,were 
suggesting two holologous chromosome sets which, in turl, are homneolOgoLs to tile 
third set. The chiasma frequency of these two sets was significantly higher than in 
B. procilbens or B. 'cbbiana.From these results, B. patilaris is probably an 
autotetraploid. A\genetic mechanism which suppresses ,multivalent forllation ill this 
species could be assumed. B. proiimoibi'ns and B. n'olsiana are very closely related, as 
shown by the normal chromosome pairing in their hybrids and by the similarity of the 
meiosis in the hybrids with B. pat'llaris. If B. piatellaris is an autotetraploid, its 
relationship to tile diploid species is not as close as that between B. /'rocilwns and 
P. woblilia. "Thus, B. patlelhtris cotuld have evolved separately, earlier than 
B. pr'ocunilens and B.welbiaia. 

Resistance to Polymyxa betae and beet necrotic yellow vein virus in Beta 
species of the section Corlminae 
H.Paul, B.Henken, 0. E.Scholten, Th. S.M.de Bock and W.Lange 
CPRO-DLO, Wageningen, The Netherlands. 
Seedlings (if Beta species of the section Corollinae were groiwn in a mixture of sand and 
soil containing II-ioniraltabe infested with beet necrotic yellow vein virus (IiNYVV). 
Twent\'-one different accessions were chosen to represent the species of the section and 
the area of distribution. Resistance to 1'.1yetai was determined by counting the number 
of resting spores in tile roots. LOW numbers were found in various accessions of B. 
cor lliflora, B. l tonti and only a few found,ia B. macrorltiza, but plants were
without resting spores. Resistance to BNYVV was estimated by measuring virus 
concentration witl ELISA. low virus concentrations were found in various accessions of 
B.intermedia, B. coolliflor'ia/iand B. loniatsona. Low numbers or the absence of resting 
spores of 1'.l'etai did not always result in tow\, concentrations of BNYVV. 
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The use of RAPD (random amplified polymorphic DNA) for the 
identificatir-i of sugarbeet varieties 
B. V.Ford-Lloyd, M. Munthali and H.J. Newbury 
University of Birmingham, Birmingham, UK. 
Crieria fo;,ariil ident ification. Three general criteria have been proposed for 
characters suitable for varietal identification: distinguishable intervarietal 
v'ariation, environmenltal stability and experimental reproducibility. The third 
criterion involving experilnenta! reproducibility has now been shown to apply to 
characte'.s derived from RAI'D for a range o plant naterial. Tile authors have 
examined whether or not tilefirst two criteria can be met when RAII) is used to 
generate characters for identitvitng varieties of sugarbeet, an outbreeding crop where 
varieties are tar from gen|etically uniform. Considerable geletic variation within 
varieties can be detected vmes and M Which could hinder attemptsusing both i, ,Fl's 

to idUentity sLuga rbcet Varieties uSing in ecultar methods.
 

N lotiu'ariatt mlllils of RAPI') data. Superficially it appears that tilefirst two of 
the three criteria for varietal identification cannot be met using RAI'[) (as indeed is 
the case with isozvies and RI.l's) because of intervarietal variation. However, 
miltivariate anal\ses of tileRAPI) data go some way towards solving the problem. 
When sufficient numbers of plant, were used per variety, with tGe application of 
cluSter analysis and two-way indicator species analysis, a much greater prospect for 
discriiinmating between Varieties was demonstrated. Using both analyses, distinct 
groupings of plants from each variety were achiexed. 

lossil'ilitits lor -,CC'SS. It seemas clear that in te.nrm , of varietal identification in 
sugarbeet no single amplitication produtc (or band) derived from PAID could be used 
alone for identilication purposes. FEqually, the seletitn of (oneor a small number of 
plants from varieties would not lead to the unequivocal identification of those plants. 
lowever, with the 11e of multivariate techniques, discrimination between varieties 
might be achieved, provided that sufficientlY' large numbers of plants from any variety 
are u.ed. 

The development of 'core collections' for Beta oermplasm 
B. V.Ford-Lloyd 
University ot Birmingham, Birmingham, UK. 
The large size of germplas.,m collections can present problems in terms of choosing 
material for plant breeding and evaltation, and in terms of maintenance of those 
collections. Although tiletotal nunber (f Belta accessions being conserved worldwide is 
not large il relative terms, members of the Bel genetic resources connunity are 
nev'ertheless conlfronted With similar problems to those lentioned above. One answer 
to these problems is to develop a core collection of accessions for each species or section 

total collections, 
being chtosen to represent tiletotal diversitv' in existence. This would then allow 
concerted sttiidy (documIentation, characterization, full evaluation, nolecular 
characterization, etc.), efficient maintenance (viabilitv, reju venation and 
muiltiplication, etc.) and subsequent utilization to be undertaken in stages and in 

within the genus, perhaps made lipOf some 10'!of tile these accessions 

different laboratories througholut the world, as a low-cost, ongoing, collaborative 
project of the World Peta Network. Ilow is tilechoice of the core naterial to be made? 
Various procedures have already been proposed and implenented for other germplasm 
collections. Stratified sampling, sampling based upon ecogeographlic information, and 
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purely random selection are some of these procedures. Recent work at the Uni.versity of 
Birmingham (Lawrence ct al., ill press) has addressed the problem of the minimum 
number of plants that need to be sampled from a population to be certain, at a given 
%,ery high probability, Of capturing at least one copy of each allele present at each 
locus. Tile conclusions have been extrapolated from sampling populations to sampling 
species and capturing allelic diversity in genetic resources collections. The results are 
sUrprising in that as few as 172 plants would appear to allow the capture of all alleles 
occurring at a frequency of 0.05 or greater. If these conclusions are correct, then it would 
be entirely feasible for us to develop core collections for sections of Bela, each 
containting approximately' 200 accessions, with a very high degree of statistical 
certainty that this core material was representative of the total diversity of available 
Bta germplasm. 

Genetic resistance, fungicide protection and variety approval policies for 
controlling yield losses from Cercospora leaf spot infections 
J.Miller, M.Rekoske and A.Quinn 
Betaseed Inc., Shakopee, Minnesota, USA. 
Cercospora (Cercospora I'eticola, Sacc.) leaf spot infections can result in significant 
losses in many sugarbeet producing areas of the United States. The principal means of 
controlling losses is througl resistant varieties and/or fungicide protectants. 
Currently-available resistant varieties significantl\' onutperform non-resistant 
genotypes tUnder conditions of severe Cercospora infections but ma' be up to ten percent 
lower-vield ing in the absence of disease. In some areas of potentially heavy infection, 
Cercospora leaf spot is managed primarily through the use of triphenyltin fungicides. 
Strains of Cercospora, resistant to the triphenyltin compounds, were reported in Greece 
in 197Q. Sugarbeet researchers are concerned that similar strains (if Cercospora may 
develop in the United States. E:ungicide-resistant strains could cause an epidemic 
similar to that wihich occurred in southern Nlinnesota in 1981, whenli.enomyl-resistant 
strains of Cercospora emerged. Furthermore, the Invironment Protection Agency (I'PA) 
has restricted the use oif triphenyltins, and could ban them, due to human safety 
considerations. No replacemient fungicides with similar efficacy are available. 
Therefore, in areas where fungicide use is the primary form of control for Cercospora, 
committees approving new sLigarbeet varieties should anticipate tile potential loss of 
chenlical protection and implement a gradual increase in the genetic resistance 
required. 

Screening of sugarbeet varieties against Sclerotium root rot inIndia 
H. M.Srivastava, S. N. Srivastava and R.C.Tripathi 
Indian Institute of Sugarcane Research, Lucknow, India. 
In recent years, evaluation of sugarbeet germplasm and varieties has received 
considerable attention due to the need to identify genes for resistance to diseases and 
pests. In India and some tiler sub-tropical countries, sugarbeet is primarily affected by 
root rot caulsed by Sclerolium roltsii. The disease in its epidemic form causes plant 
losses of 20-30".,, in infested fields and often r,,duces sugar yield by as much as 20%. 
Screening of diploid and polxploid varieties (if sugarbeet was conducted in the field 
under artificial epiphytoic conditions created in the months of February,/March, the 
crop having been sowwn in the previous October. Data on rout yield and percentage of 
disease incidence was recorded at time of harvest (April-M/lay). Two sets of varieties 
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comprising diploid and polyploids were screened in the 198(1/87 to 1988/89 crop seasonIs. 
None of the varieties tested were resistant to Sclcrotimo root rot. Fihe percentage of 
disease incidence ranged from 33% to 54.5% under lucknow condition,;. Details of the 
results are described and discussed in this paper. There is I need to identify 
resistant/tolerant genotypes in a wider germplasm collection for use in future breeding 
prograinies for the sub-tropical climates. 

Callus induction and plant regeneration of Beta germplasm 
Y.Shimamota, J. Abe, H.Nakashima and T.Nikami 
Hokkaido University, Sapporo, Japan. 
Callus cultures of 21 I 0a gerrnplasms, including 18 sugarbeet (13. 1,lgaris) lines wo 
accessions of B. onarjtina, and a 13. ,nacrocarpa accession, were initiated from 
aseptically germinated seeds. Plant regeneration through organogenesis was obtained 
either oinNIS or B5 medium containing various concentrations and combinations of NAA, 
BAP,T113,\ and AbA. Ihta germplasms differed in their callus forrmation and plant 
regeneration abilities. 

Collection of wild Beta species in Morocco and Spain 
M.Tsuge and T.Masutani 
Hokkaido National Agricultural Experiment Station, Sapporo, Japan. 
In In990, an exploratiion tor wild 1lCa species (seeds) was conducted in the coastal areas 
of Morocco, (;ran Canaria Island, and areas near Zaragoza and Tarragona in Spain. A 
collection of 32 accessions was acquired. (of these, 15 were collected in Morocco, 12 in 
(;ran Canaria Island, and five in Spain. Sixteen accessions were planted for 
investigation of botanical features and for reproduction. 

Weed beets: Origin, evolution and the risk of the use of transgenic
sugarbeets 
H.Van Dijk, P. Boundy and K.Broomberg 
University ofLille, Vileneuve d'Ascq Cedex, France. 
Wild beets have expanded in Luropean sugarbeet fields since the 1970s. They form a 
serious new vWeed problem for this crop. Their mitochondrial and chloroplast DNA are 
characteristic for sugarbett, whereas nuclear information (13.gene, i.e. genes for earl' 
flowering) clearly originates from southern wild populations. The presence of these 
weed beets may ha'e serious consequences resulting from the use of herbicide-resistant 
transgenic sugarbeets. 
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Sugarbeet Seed Institute (SBSI) activities during 50 years 
M. N.Arjmand 
SBSI, Karaj, Islamic Republic of Iran. 
S3SI activities in breeding and sugarbeet production go back more than 50 years (since 
1941). It is the only institute in Iran which deals with breeding and sugarbeet seed 
production. Since it', establishment, it has met the country's needs for sugarbeet seed. 
The seed has been prepared with due attention being gien to the different climatic 
conditions Of the major su;garbeet-grow ing areas. The Institute's headquarters are 
located at Karaj and consist of the following research departments and laboratories: 
plant breeding; agronomy; sugarbeet technology; cytology and Beta genebank; computer 
and statistics; tissue culture; plant nutrition; and seed technologyv. In addition, the 
SBSI supervises several regional 'sections in tilemain agricultural areas. 

Collection and study of the wild beet (Beta maritima) in Egypt 
M. A.EI-Manhaly, 0. M.A.Badawy and D.L.Doney 
Sugar Crops Research Institute. Alexandria, Egypt, and USDA-Agricultural Research Service, Northern 
Crop Science Laboratory, Fargo, North Dakota, USA. 

Tile first systematic collection of wild beet (lc'a inaritinma) inlEgypt was conducted in 
June of 1992. Twenty-six populations representing tile indifferent ecological conditions 
Egypt, were sampled. All collection samples were divided between the Siugar Crops 
Research Institute, (A.R.C., M.O.A., Egypt) and the USDA-ARS, Sugarbeet Unit, 
(Fargo, North Dakota, USA). Samples taken to tileUSA were deposited in tileBeta 
collection at Ames, Iowa (NC-7 plant Introduction Station). These accessions will be 
increased under controiltI isolation conditions at ILogan, Utah, USA\ during tilesummer 
of 1993. Fifteen seed samples stored at I'gypt's Sugar Crops Research Institute were 
planted at tileNubarin Research Station on 14th November, 1992. The experiment was 
replicated three times in a completely randomized block design. Sccd was harvested 
on 15th May, 1993. Data were taken on field emergence, leaf shape, root weight and 
seed characters. 

Endospermic embryony in sugarbeets 
G.I.Yarmoluk, A.G.Kulik and S.and P.Belogorodskaya-Cherednichek 
Institute for Sugar Beet, Kiev, Ukraine. 

A new variant of aponlixis (endospermic embryony) was found in inbred lines developed 
at the Yaltushky fireeding Station. In this case apomictic embryos are formed from 
endospermic cells. They are located in the center of the embryo sac or in its chalazal 
part. Plants were found in these materials throtgh cytological analysis. Tile new 
variant of apomixis is of interest for maintaining heterosis. 
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Database demonstrations 

PcGRIN: Database of the Germplasm Resources Information Network 
(GRIN) for personal computers 
M. Bohning and 0. Sinnott 
USDA-ARS, National Germplasm Resources Laboratory, Beltsville, Maryland, USA. 
The United States' National Plant Germplasn System (NI)GS) is a coordinated 
network of Federal, State, and private organizations involved in the acquisition, 
preservation, evaluation and distribution of plant genetic resources. A key component of 
the NP(,S is the Gernplasm Resources Information Network (GRIN), which is a 
centralized computer database of information on these genetic resources. Its purpose is 
to improve the management and operation of the NI(GS and to enhance commnication 
with plant scientists around the world. Currently, GRIN contain.s taxononic, passport, 
inventory, character, evaluation, genetic marker and order processing data on over 
410,000 accessions representing in excess of 8300 species. This information is aviilable 
through telecommunication systems (Internet and commercial lines), CD-ROM, 
magnetic tape, printed reports or a query package designed to operate on any IIBM
compatible personal computer. 

IDBB: International Database for Beta 
L.Frese 
Institute for Crop Science (FAL), Brdunschweig, Germany. 
The International Database for Beta was established in 1987 as a central crop-specific 
information unit with the primary task of making an inventory of the global Beta 
holding. Today, the IDII serves as a central link within a decentralized network of 
Beta seed holdings kept at genebanks and other governmental agencies in various 
countries. The IDBBit uses the program package ORACLF 6.0 and currently stores 
passport data on 9168 accessions. This information was received fror 25 different 
institutions located in 21 countries. The ID1313 is used by breeding companies and 
research institutes to search for specific kindls of germplasm within the world holding. 
Since its establishment, tile ID13II has greatly improved access for public users, to the 
various., national tBeta germpla,;m seed stocks. In addition, within the World Bta 
Network, the database assists in coordinating germplasm collection, multiplication 
and e\'aluation activities. To visualize the geographic origin of the germplasm, the 
mapping program MAI'VII{W 2.0 has been adopted as a tool to improve the information 
service of the IDIBBI. This program can be used to map collection sites of accessions and 
to identify geographic gaps within the world litt holding. The data contained in the 
IDB13 can be distributed as ASCII-files on floppy discs or as printed reports. 
Institutions ha\'ing a license for ORACIIF 6.0 can be provided with a fill copy of the 
information system, on reqtest. All information is distributed free to any user. 
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Gene transfer 

Gene transfer for herbicide resistance 
P.Steen and H.C.Pedersan 
Maribo Seed, Holeby, Denmark. 

Since 1990, Maribo Seed has made field trials with transgenic sugarbeet (IBt'Il 
v'ogaris). G lypliosate tolerance has been tilemain objective. Trials are perforned ill 
Denmark, France, England, and Itlgium. As sugarbeet varieties are hybrids, the 
transfornation can be made on either moltigerm, diploid father lines or nonogern 
nother lines (('NIS line,). [he devel Ipment work has involved a range of different 
genetic constructs trom NIonsanto. Thle A'rolbach'riti vector transfers the i nsert into 
randon clhrom osonal positions illsin gle or 1muiIltipIl copies. Transforned plants are 
cloned to about 10 copierS each, and tested. Ifthe GUS-gene is present, (;US analysis on 
pollen can diStingu iSh between plants which iare lhomozygous and those that are 
heterozvgous-, for the introtdUed traits. Transgen ic beets, and also progenies of 
transgenic beets,, sho.' celsiderable variationl in the expression of the genes inserted 
(position effects). There are indications of interactions between transgenes and active 
genes. In most cases transgenes segregate according to NIendel's laws. File occurrence of 
mniotic irregularities, chineric, and int.lticopy inserts can add to the complexity of 
developing transgenic lines which are identical to the parental line except for the 
introduced trait. 

Transfer of nematode-resistant gene(s) into the sugarbeet genome 
C.Jung 
Botanisches Institute, Ludwig Maximilian University of Munchen, Munchen, Germany. 

Monogenic resistance to the sugarbeet enmatode (1 'Ihn ('hias haclhtii Schm.) has been 
introduced from three wild species of the Beta section IV. The available resistant 
material can be classified as follows: (i) monosonlic addition lines (2n=l9) carry the 
original sugarbeet chromo,oie or a chrolosome fragment htousing the resistance gene; 
(ii) diploid sugarbeet introduction lines (2n=18) carry a translocation from the wild 
beet. Tile agronomic performance of these lines, however, is poor and the transnission 
rates for the resistance genes are considerabl" lowy, dle to meiotic disturbances. 
Therefore, attempts have been made to clone tilegene and transfer it into susceptible 
sugarbeet. The cloning proceiure wasd iviided into three steps. First, single copy id 
repetitive probes, closely linked to the gene illI. procuini',cns and 13.paIttu is were 
identified from fragment addition lines or transIocatimn lines. Illa second step using 
yeast artificial ctroinwolne vectors ("',\Cs), these probes were used for map-based 
clning tif longer stretches of DNA where the resistance gene is pitatively located. 
Finally, the resistance gene was identified from the overlapping clones (contigs) via 
genetic ctinplet'men tation in to ssceptible sugarbeet using At robacteritImtizo.'t'm's 
vector systems. 
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Possible use of RFLP in repeated sequence families in sugarbeet breeding

and for management of sugarbeet genetic resources
 
J.F.Bonavent, A. S. Bournay, S.Santoni and A.Berville 
INRA-Dijon, Station d'Amelioration des Plantes, Dijon Cedex, France. 

Because they usually correspond to unique sequences, RFI.P markers are used in genome 
mapping, variety distinction, variety homogeneity, tests and in reconstruction of 
phylogenies. They are, nevertheless, not the most suitable markers for all these 
applications. Their use in taxonomy is not simple since these sequences are highly 
conserved in the 8ta genus. Genetic variabilitv analysis leads to calculated genetic 
distance Cabling the construction of phenograms but not phvtogenetic trees. Since 
phylogenetic trees are approached through other methods based on parsimony, they do 
not always fit within taxoomlic groups. '1he authtors, therefore, turned to other 
molecular markers %vhichhad already been Iound vithin main taxonomic divisions. 
RIFL's in repeated sequences generally are not used although they also offer a 
complementary wide range of applications; some ha'e been used already and some 
appear to have potential. Some results vith mildly and highly-repeated sequences 
which display RFlIPOr are genomle specific when used as probes, are presented and the 
main advantages and disadvantages of both RI.I' types are discussed. 

Genetic variation among wild and cultivated beets of the section Beta as
 
revealed by RFLP analysis
 
A.Hjerdin, T.Sail, N.-O. Nilsson, C.H. Bornman and C.Halld~n 
Hil:eshog AB, Landskrona, Sweden. 

1he le'el of genetic variation detected amn10g seven sugarbeet and four fodderbeet 
breeding lines was compared to the variation found aniong 21 accessions of wild beets of 
the section Be'ta.NI.I' analysis used a set of 32 beet DNA sequences as probes to score a 
total of 351 bands Over all accessions. The band data was used to calculate genetic 
distances between all pairs Ot accessions. The distance estimates were subsequently 
used in a clust ,ranal'sis to produce a dendrogram of genetic distances. The analysis 
unambiguouslv defined all accessions and clearly defined a fodderbeet cluster within 
that of sugarbeet. The cultivated beets were all separated from the wild beets. The 
sugarbeet breeding lines sh wed a considerable amount of genetic variation, comparable 
with the level of variation detected amng the wild beet accessions. 

Progress towards ageneral somatic hybridization protocol for Beta 
R.D.Hall 
CPRO-DLO, Wageningen, The Netherlands. 

taz'lgris is notorioutsly recalcitrant concerning regeneration techniques. Krens Nt 
al.,(199)) were able, for the first time, to report iormal, diploid regenerated plants 
from mesophvll protyplasts Ofsugarbeet. Since that time the\, have confirmed that 
the described techniiiques are also applicable to a range of beet lines (sugarbeet- and 
fodderbeet- breeding lines and varieties). Ibis encouraging breakthrough has lead to 
the applicatiO'i of a range of techniques to enhance the efficiency of tilemethod. For 
example, the use of alginate embedding procedures and the choice of plant tissue for use 
as the starting material have proven to enhance cell division frequencies 10- to 10010 
fold. In parallel with this work, they have also been investigating the applicability 
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of a range of protocols for obtaining (a)symnnetiic beet hVbrids invol ving either 
chemical or electrical prot oplast fusion in combination With ,eIcCtion techniques based 
ol ganma radiation or chemicals. Their ultimate goal of developing a protocol 
whereby itista fraction of a plant genmne (e.g., that ctmncerned with c~vt iplasinic male 
sterility) can be efficiently transferred bet\een genotypes/.-,pecies is discussed. Otier 
research being carried out illthis field on i'IhI arid on Other pecies is compared. 

Use of 1-glucuronidase as agenetic marker of transformation insugarbeet 
C.Wozniak 
USDA-Agricultural Research Service, Northern Crop Science Laboratory, Fargo, North Dakota, USA. 

Accurate qI antification of ,an introduced genetic marker into stigarbeet (Ba' 1risNa, 

L.) is based On the absence of native activities in the plant that coiL COnfOlIlnd analysis 
of marker expression. I.uring the course of experiments designed to optilnile DNA 
transfer from rttl'acttril tio tfacicns to sugarbeet leaf dic Cells, an end tIgen mis 
enzyme activity was discovereitlwhich Ltilizes all the common substrates recognized by 
the marker en zyvine, 1 -gILici ron idlase (GUS) from lscherichia coli.This ii alive 
suigarbeet enzyie (S1-(;US) was cha:ricterized iininLinthIttgically and biochemicallv to 
compare the two activities. (;US and SB-GUS were foinid to be di.Stinct regard towill 
pHioptima, thermal stability, reaction to denatirants aid proteinl-modifying reagents, 
inhibition b\ metals and saccharo-la i ,,,,,and mass. The two activities art' not 
imnmunologically related, a,judged by western blot and inininoprecipitation analysis. 
A protocol was developed to accurately quantify intrtoduced GUS in the presence oif S13-
GUS, by Lising the selective inhibition of (GUS at ptI 7.0 by saccharic acid 1,4-acione. 
SB-GUS was founld tt be insensitive to 10 mM saccharic acid I,--lactone at this pA1; 
GUS was decreased 100)t",, in acti'itv tinder thee conditions. 

Cytokinin-mediated insect resistance in plants transformed with the IPT 
gene 
A.C.Smigocki 
USDA-Agricultural Research Service, Plant Molecular Biology Laboratory, Beltsville, Maryland, USA. 

Plant hormones are important in the regulation of growth and proitictivity of 
beneficial plants. One of the classes of hormones, the c'.tokinins, has also been 
implicated in ratural defense mechaniSims of plants against a wide range of pathogens. 
Becalise field applications of hormones are costly anid problems with uptake, 
mitabolismn, aid uLtilizatio n by the plant have bln enctouintered, enidogentoIs prodictitin 
(if cytokinin is desired. hlu,paper discU ,se. how tobacco and torinatt plants were 
genetically engineered With a geni, invtlved in c,tokinin biosynthesis. This gene 'as 
reconistrticted toiallow, for it to be switched on Litpon insect chewing or mechanical 
wotinding of theleaves. Ai,lait'a s''XtI lrvae cOnS Lnied ip tt 70"; less of the leaves 
from flowering tobacct plants expressing the cvtokinin gene as compared with leaves 
from transgenic controls. (;reen plclh aphid nymph development was delayed and only 
half as manV alLiilt females rep roduaced ill coiparison with lVin llsfeeding Oinnormal 
plants. I.e\els of zeatin and zeatinribtoside cyttkinins were elevated abotit 7(-fold in 
leaves of transgenic plants. The mode tfaction of the cytokiuin-gene product on 
enhanced insect resistalce is mot clear but may involve the produtcts of secondary 
metabolic pallways. Extension of this study to other crops and insects may prove itobe 
a beneficial and environmentally-safe ap',roach which, iincombination with aii 
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integrated pest management programme, will enable plants to reach naturity and 
increase yields. 

Ataxonomical revision of Beta section Beta 
J.P. W.Letschert, W.Lange, L. Frese and R.G. Van Der Berg 
DLO-Center for Plant Breedlrg and Reproduction Research, Wageningen, The Netherlands. 

The ta\ onm ic histories of the gelus Beta and (it section Bela within this genus are 
sunmarized. The s.,Ubdivision ot the genus agrees largely with (im )possibilities to 
produce hybrids. Clas,,ification within section Belta has been very variable, with 
exa inpfles ot oercla"Sification and .UeTre I.m ping of ta\a. The prese'nt study includes a 
morphome tric anal is, of variation, research on the patterns of allozvme 
differentiatiol, and -.tuidii, of available herbarium specimens. After a de.scriptioni of 
the tax onom ic criteria tStLi, tol na m'se throughand after the stabilization our I.inacan 
typificationt, the results of the variotus tudies are combined andi utsed to formtulate a 
revioan oef SeCtion to itinguish three cpeeci's: B. Z'i,taris (asel Clh.It is propoed 
large anid variable species cmtain in g both cultivated anid wild Materials); and two 
eas~iil\ g .,p,Cit's tM'rtr anllit B3.palohi. B. Z'1Naris isistingish aleI' na in ely, 
.sUbdivided into three subspecies: ssp. rnlirrs,cotntaining all culltivateid maierials; 
ssp. tmmitimna, a large and variable group of plant types; alld Sp. ialane;,is. Further 
s.bdi\'i ,ion is c mniitert'I to bi' ot littI' or in ii e. The so-calledi weed bee', are classified 
assp. m'arilim. A kev to the sleciL'S ald subspeOcies of sction Bela1is presented. 
Alhozyme studies idicate that the devt'hopment of self-compatibility and autogamy 
might ha ye been impoirtant in the forma tion (if taxa. Res.,ults are also disCussed in 
relation to ,ampling strategies for genebanks. 
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Appendix 4 

Beta germplasm collection and its application status in 
China 
Sun Yi Chu 
Sugarbeet Research Institute of CAAS, Hulan Heilongjiang. China 

Introduction 
ILeaf beet (lch'ta Z'i'alyri ssp. Cict) has beni L ,ed in Clhina for iore thar 150(1 years. It is 
videlv di stribltited in (entral .lina, and ah10ig tileYangtZe- ard Yellow River vaIlevs. It 

has been uSed aS a vegetable ald ,i a Clhinese herbal medicine. Recently, it has been 
ued as a fodder for livestock. kinds of leaf beet are used by tileMal peasant families, 
but its ec0 i ic \,aIie is less thallthat 01 other vegetables. It has not been stidied 
systematically. I'wentv-seven Samph's have been collected from Sichun,, Hebei, Jiangsu, 
and Zhejiang. )t these, 18 sample.s have been propagated and preserved. 

Sources and distribution 
Nlore than 20 samples collected from peasant farms have been planted at tileresearch 
stat ion larm. Two of these came Irmi livestock tarms inl ictm aad II agihut %Ihere 
0heyV were tised as live ,tock teed diriing the winite r and spring ttosup plem en t other 
ftodder source,. .T)e sample was collectLd illXinjiang. 

I eat beet is distributed Ihroughimlt Sichualn, I enan (Liil0hoti and IHL Theselal. 
regiomiS are hilly vwith sloping fields; Soils are red or grey. The summers are moist and tile 
winters are cold With tern pe rattires rangliig betw eenl1 iC and 10"iC. Soil nalVsis has not 
been Clldtic ted ditLe futnds a,d0 tinle.to lack oi 

Taxonomy 
The beets have beet clssitied imtu five type.s, based oilobservations made on grow otits 
at the I a rearch Station:, 


. White leat beet. \VWlite petiole, pate-green blade, oval leaf, plant height -15-50 cr, semi
erect leaf riiUett, Ihv tibre and high adapt,abilitv l\ ,inples = IX's 01, i9 and 027. 

. Green leaf i'ale green petiitle, greenbeet blade, long oval leaf, semi-erect leaf rosette, 
and high stre.s, resistance. Fxamples, = ICs 03, il, 021 and 024. 

.	 The "Four Seasons' leaf beet. \'igoriu, teat grvtlh, senii-erect leaf rosette, oval blade, 
green aid curled leave-s, white and light green petiote, plant height greater than 
hO CIII, mo-bolting, late maturing, high disease-resi.tance, and giod quality. 
I:\anllple = Ilicolo. 

, 	Curly leaf beet. Semi-straight leaves, W\ide petioles, winding heart leaf, dark green and 
curledIleae,, reverse oval blade .shape,high resistance, mneditmin LuLality, low fibre 
,ind siome late boiting. 

.	 Red leafbeet. Straight leaves, viirimLIS growth, green oval blade, light purple veins 
and petiOle, high disease-resi tmnce, and poor qtialitV. t1anuphs = ICs 012, 017 and 
022. 

TIe growth habit re,ponse to different environmnents varied within types. Samples 
ctllected from Sichuan, I imnan, (liuti anid WiiaIs at-en,un beliaved ,:; b vhen grownm 
their cotllectio th-aut is, when phlan tedi inSeptember (Ictuber and ,llOt id ti slaysite: 
over winter in the iipen field, secod year in JIietile\' flowed and produced seed tile 
JuIly. I-lowever, tinder I t],ncOnidiiti s, son110 samples flltwered and produced seed the 
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first year (August - September) if planted in early April. (I-xaniples = BCs 017, 018 and 
020) 

Colour of seedling hypocotyl has been investigated (Table 1). 

Table 1. Seedling hypocotyl colour of 13 leaf beet collections. 

Hypocotyl colour 

Sample Number 00 Red %Green 

BC004 39.5 60.5
 
BC005 50.0 50.0
 
BC006 64.7 35.3
 
BC007 100.0 0.0
 
BC001 100.0 0.0
 
BC003 0.0 100.0
 
BC0013 100.0 0.0
 
BC0016 72.7 27.3
 
BC0018 0.0 100.0
 
BC0019 85.7 14.3
 
BC0020 44.4 55.6
 
BC0021 37.5 62.5
 
BC0027 0.0
 

Collections BC007, I1COtl, and ICO13 were loltlzvgolS for red hypocotyl colour, 
while collections l3C(103, 1Ct I8and BC027 were homozVgous for green Ilvpocot'l colour. 
The other seven collections were lheterozygotus for hypocotyl color (Table 1). 

This investigation of gerrnplasm involving collection, classification and seed 
propagation, will be c(ontiniied. Wild beets of the ProcnmtcIhes, Corollinat', and NoMia' 
sections have not been found in China. 

Utilization 
Introgression of resistance genes from wild beet into the sugarbeet and the inproverent 
of the processing properties are important restarch aim.s il Chinai. The Sugarbeet 
Institite of the CAAS is cooperating in this field with the I leilongjiang University. 
Sugarbeet was crossed with leaf beet (I. 'ui,ris ssp. cicla) and B. lmiaris ntaritOlila.tssp. 
Twenty- two conbinations of F, and iF, generations have beetr obtained. Four 
combinations showed I(l0",, bolting in the sowing year and the percentage varied in the 
others. Two combinations have long roots and are bigger (B. vulg'rris x It. mud,',aris 
,sp. ntaritiIra). In future, more attention will be paid to the solecliton and improvement of 

Becta germplasm, including wild forms, through crossing and genetic engineering. 
Flurthernore, the collection of Bela germplasm distributed in China (especially in sotme 
regions which have not vet been sampled) and the evaluation as well as classification of
 
accessions, will be continued.
 

Cultivars of sugarbeet
 
Iour kinds of cu.ltivars are being used for sugarbeet productionr in China:
 

* Common polyploids. Iltween 55-60",, of these are triploid. Examples = Tianvan 301-30.1 
and Shangfen 3(1'. fhese cultivars have wide adaptability, high yield, high s'ig;ir 
content, diiseas,,_ resistance (leaf spot and root rot) and are adapted to the nattral 
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conditions of China's main sugarbeet production regions. They account for 601-70". of 
tilesugarbeet plantings in Ihat country. 

" MS hybrids. Hybrids Tianyan 201 and 202, and Gongnong 302 are planted in the east of 
Inner-Mongolia ana some p,,t, of the l-Ieilongiiang province. 

" Common diploids. Cultivars Tian 4, Jintian .1,and G(ongnong 5 are planted in Inner-
Mongolia, Shanxi, and Gan Sn. These are all multigerm. 

" Monogerm culivars. Diploid monogerm cultivar Shuangdan I and polyploid monogerm 
cultivar l-iandan I are grown on the state farm of the leilongjiang province. 

The monogerm seed has not spread due to the soil and climatic conditions of the 
sugarbeet production regions, i.e. dry springs, poor soil texture, low level of 
rnechallizat:ol. It is nI popular too because of its low sugar content. Sone nonogerni 
seed is used in the regions of high farm mechanization and soil preparation. Better 
resuLts have been obtained with technical monogerm seed which has been processed by 
the seed company of the state General Bureau Farm. 

ApproximAely 650,)00 ha of sugarbeets are planted in China, mainly in the Nortl 
Fast, Nt.rth, and North West China: 

Xinjiang and Gansu regions have the highest yield and sugar content in China. 
Characteristics are: a very dry climate; dependency on irrigation; large fluctuation in 
temperature in Aug-Sept; high light intensity; average yields between 45-5) t/ha; and 

sugar content between 17-19%. 
The characteristics of sugarbeet cultivation in l-leilongjiang province are: rain fed, 

sufficient rainfall in the summer and autumn, serious root rot and leaf spot, root yields 
between 15-20 t/ha, and Sugar content between 16-17'!;. 

Conditions in Xinjiang province are similar to I eilongjiang province but lower yields 
are recovered. 

In the past, Xinjiang's cultivars have been found to have lower yield, sugar content 
and serious diseases when grown in I-teilongjiang, whereas Heilongjiang's cultiv'ars 
grown in Xinjiang have lower roo~t yield and average sugar content. This situation has 
changed in recent years. The newly registered polvploid culti\'ars, Tianyan 303 and 302, 
have higher root yield and sugar content than the local control cultivars. 

The genotypes of the cultivars used in China originated in Poland, tileformer Soviet 
Union, Fast Germany and the United States (CI.R, MILR, AJi, P632 and GW65). After 
acclimatization and ,election, their econom ic characteristics have been improved, 
especially with respect to sugar content and resistance to Cercospora leaf spot. 
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Appendix 5 

Contribution of Romanian scientific research to the activities of the 
World Beta Network 
Z. Stanescu 
Sugarbeet Research Institute, Fundulea, Romania 

In Romania, local populations of B.z'llgaris ssp. vuliris var. altissitno and material 
selected fromlPolish varieties (CLx and MI.R), (Gernan varieties of KVS origin and 
Ukrainian varieties (BehOtercovskaia), have been used to create sugarbeet varieties. At 
present, more of the sugarbeet production areathan 97T"/, is cultivated with varieties
developed by Romanian breeders using selection, hybridization and polyploidy. In 
hybrid seed production, mainly monogerm male-sterile lines and, to a lesser extent, 
multigermn material were used. Some varieties, especially monogermn ones, have a high
ability to adapt to local conditions, ensuring high yields, both tinder high water stress 
with temperatures of 30-35OC (in the Danube plain and at the Black Sea coast), as well as 
tinder high humidity conditions (600t)) mm annual rainfall) in the intra-Carpathian 
depression. 

The search for wild Beta germplasm in the spontaneous flora of Romania has not 
been a major part of the Institute's scientific work because it was considered to be a task 
of the field botanists of the herbarium of the lnstitute of Biology. That herbarium 
contains a few B. trii myil plants. As aconsequence of participating in the WBN meeting at 
Braunschweig in 1991, the "detection, multiplication and use of Beta germplasnI of the 
spontaneous flora" became part of tile Institute for Sugarbeet,research programme of tile 
in Fundulea. Since 1991, one wild population has been detected at Jassy, a to'wn situatedcountr'.
in the northeast of tile Itwas preliminarily classified as B. corollflora. The plants 
have large, white to yellowish tepals and the glomerules are made tIp of three fruits. Tile 
fruit ball is triangular-shaped. The steckling leaves are resistant to attack by Maoelairstra 
Ibrssicae I.. and Noctuide lxostege sticlicalislarvae which are in theL. widespread 
temperate climates of southern Europe, Asia and North America. In Romania these 
larvae cause serious damage to tile In 1992,sugarbeet crop by destroying the leaves. 
another Beta population, possibly B. tit, Yna,was found growing near the Black Sea coast 
oin tilesouthern aspect of a limestone slope.

A tetraploid (2x = 36) population of B.pattlaris, received from a foreign botanical 
garden, is being multiplied at tileSugarbeet Institute. Cytological and embryological
studies on this wild l0a material have been initiated. In the gardens situated all around 
Btucharest, annual multigerm beet populations of B. vulwris hav'e been encountered. 
After 60 days of vegetative growth these populations start to form flowering branches. 
The populations segregate for red and pink cOhOur. Some plants produce flowering 
branches tin the whole main stem. 

At present, the Romanian institute lacks the logistical basis required for a more 
systematic Beta exploration. Rapid progress in the conservation of native Beta genetic 
resources distributed along the Black Sea coast and in the Danube plain can only be 
achieved if external support becomes available. 


