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INTRODUCTION

.
1. When the International Board for Plant Genetic Resources (IBPGR) finalized its
priorities for action on crops it was agreed that further stud; was required for veg-
etables. As a result, in 1976, the IBPGR commissioned the Royal Tropical Institute of
the Netherlands (RTL) to produce a consultant's report on vegetable germplasm with
special reference to thosce grown in the tropics. This report was available by the end
of 1977. The RTL/IBPGR reporr included a summary of available information on genetic
erosion and the priority requicements for collection and conservation of germplasm. The
[BPGR concluded that more information was required and thercfore an expert consultation
was held 24-25 January 1979 at the National Vegetable Research Station (NVRS),
Wellesbourne, UK. As a result of this consul-ation the LBPCGR, at its meeting in
February 1979, decided vo invite the Asian Vegetable Research and Development Center
(AVRDC), Taiwan, China to coordinate and prepare a plan of action for priority Brassica
spp. in cooperation with NVRS and the Vegetable and Ornamental Crops Research Station
(VOCRS) . Tsu, Japan.

2. During the European Association for Research on Plant Breeding (FUCARPIA)
Cruciterac 19/9 Confercnce, (=3 October, European cruciferous crop breeders established
the Crucifer Genetic Conservation Group (CGCG). The CGCG's major objective is the
prevention of farcher penctic crosion of cruciferous crops, particularly in Europe.
Considering the participants deep concern about the very serious and incrcasing genetic
crosion of these crops, the Conference adopted a motion, formulated by the CGCG, which
addressed an urgent appeal (o the IBPGR to establish a global working group to tackle
the problem of ‘he intepral penctic conservation of cruciferous crops. The CGCG offered
to actively po:uicipate in any relevant resulting action.

3. After discussions botween AVRDC and [BPGR, and considering the appeal of the
Crucifer Genetic Conscrvation Gioup, it was decided to preparce a report during an expert
consultation hebd in Japan on 30 March 1980, cencurrent with the Chinese Cabbage
Symposium, Tsukuba. This report should include: identification and information of the
existing collections of Froocodoa spp. (mainly B. oleracea, R. pelinensis, B. juncea and
Aoocaediieo)y duplications and wips In these collections; identification of priorities
for collecting to fill the geopraphical/species gaps; necds for long-term conservation;
2 plan for coordinated action on preliminary evaluation of material; and suggestions for

a list of descriptors for collection and evaluation data.

4, The reporr of this mecting (AGP:IBPGR/80/29) was discussed by the IBPGR during

Lts meeting in May 1980, Following this discussion the IBPGR Scerctariat was requested
to obtain additiona” intormation on a wider range of cruciferous crops. Accordingly

a number 0f experts were requested to submit status reports on the genetic resources

of cruciferons crops for specific regions.  The response to this request was overwhelming
(sve Appendix ). Subsequently a Scecretariat Consultation was organized in Rome, 17-19
Noveaber 1980 in order to condense the abundant information into a comprehensive "plan

ol action report” to advise the IBPGR on action to be taken. This meeting was chaired

by Tro DUH. van Slocen, PBPCR Genetic Resources Officor.

5. OF the partioipants fuvited, the following were able to attond: hr. I.J. Anand
(IART, India)y, Dr. Po Crinp (NVRS, UK) 1/, Prof. . (Ivaz—Cznnpu (UM, Spain), Dr. S. Nishi
(VOCRS, Japan), Dr. R.T. Opena (AVRDC, Tuiwan), Ie. H. Toxopeus 1/, (SVP, The Netherlands)
and Prof. Pl Williams (I'niversity of Madison - Wisconsin, USA). Dr. Chu Ming Kai

L/ on behalf i ihe LUCARPLA Goucifer Genetic Conservation Group


http:Febrin.ry

(VRI, China) and Dr. P.P. Khanna, (NBPGR, India) were unable to attend. The IBPGR
Secretariat was represented by Dr. J.T. Williams, Dr. N. Murthi Anishetty, Dr. J.T.
Esquinas-Alcazar, Mr. C.W. Howes and Ir. D.H. van Sloten. The full addresses of the

participants are shown in Appendix II.

6. pr. J.T. Williams, ILPGR Executive Secretary, welcomed the participants on
behalf of the LBPGR and cxpressed the hope that the meeting would reach definite
conclusions on action required and that specific recommendations would be made to the
Board, particularly on collection requirements, sites for conservation and on the
descriptor list. The agenda, as adopted by the meeting, is shown in Appendix III.



RECOMMENDATIONS

7. The major recommendations of the Secretariat Consultation, which were endorsed
by the IBPGR during its meeting in Rome, 17-20 February 19830, are decaribed below.

7.1 The IBPGR should designate base collection centres for specific cruciferous
crops as listed in Table 2 (sec page 23). In connection with base collection
centres, recommendations are given for the extension of storage facilities,
the global collections of wild relatives, the sample size for base storage
and the procedures for multiplication and regeneration. These recommen-
dations are outlined in para 40.

7.2 The IBPGR should use the list of crop priorities provided in Table 3
(see pages 23, 26) in planning collecting missions. These priorities should
also be brought ru the attention of other concerncd parties, c¢.g. the
National Bureau of Plant Genetic Resources (New Delhi, india), the Chinese
Academy of Agricultural Science (Beijing, China), the 1BPGR Southeast Asia
Regional Committee and the European Community (EC) Standing Committee on
Agricultural Resecarch, the latter especially for [unding of collecting
activities in countries of the EC.

7.3 The TBPGR should take immediate action on first priority cruciferous crops
as outlined in para 42 and Table 4 (see page 27).

7.4 Tt is recommended that the list of descriptors for PASSPORT DATA (Appendix V)
and the COLLECTION DATA SHEET (Appendix Y1), be used during collection and
conservation of crucifer germplasm. Separate descriptor lists for character-
ization and evaluation are neceded for each crop within the crucifers.
Specialists will be contracted by the IBIGR to produce these descriptor
lists.

7.5 Considering the cconomic importance and complexity of thesce crops, the
number of items for which no immediate solution could be provided during the
Secretariat Consultation (e.y. descriptor lists, kev for crucifevous crop
species), and the need to review plobal activities on collection and
conservation, it is recommended that the Working Grouap on Cruciferous Crops

Genetic Resources be reconvened at a future date.
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Figure 1. Pak-choi (Brassica campestris subsp. ehinenstia)

awaiting shipment to market near Nanking, China
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REPORT

INTRODUCTION

8. Within the Cruciferae a diversity of crop form, utilization and distribution
unparalleled by any other genus exist among the Brassica species. Brassicas have an
important role in world agriculture: as vegetables, oilseed, forage and fodder, g...en
manure and condiment. Prissiea oil ranks fifth in world production, being widely used
for edible fat, as iwdustrial lubricants and as a base for polymer synthesis. Oilseed
cake is an important source of protein for animals and is currently being considered

as a potential supplementary protein source for human beings. Crucifer vegetables span
a range of morphotypes represented by highly nutritious and succulent modifications

of roots, stems, budsand floral parts. They are the major vegetables in the diet of
the Chinese, Japanese, Koreans and Europeans. 1In China for example the daily per capita
consumption of vegetables is 0.5 kilogramme, 50 percent of which are cruciferous crops.
In northern China 85 percent of the vegetables consumed from November to April are
crucifers. rodder and forage crops producing fresh winter fodder are of considerable
and growing importance in Europe ard potentially important to other areas of the world.
Both in China and Europe cruciferous field crops are highly regarded for their green
manure properties in cropping or farming systems.

9. Frosoler ol epacoa, Beocampestrie and b, Juncea occur as a range of morphotypes
representing parallel evolution of numerous vegetable and oilsced forms. Each of these
species is represented by heading forms, open leafy rosettes, swollen stems, enlarged
roots, prominent floral parts and »nilseed producing forms. Sccondary and tertiary
evolution has resulted in adapta i .s of species to different regions of the world. The
S Lorwens group or cole crops are found primarily around the Mediterrancan and in
northern Europe, representing vegetable, forage and fodder types. Forms of #. cCampes Erts
oceur throuphout Europe, China and Japan, where they are primarily used as vegetables
ad oilsceds (see Figure 1). 3. Jjuncea is primarily an oilseed crop. It is grown
widely throughout southern China for oilseed as well as in the Indian subcontinent.
Sooreret s of considerable importance as an cilseed and fodder crop. Though adapted

to northern Furope, Fo v is now also grown widely as an oilseed in China, Canada

and South Amcerica.  Although of limited geoygraphical distribution, K. carinata is an
important vegetable and source of edible oil in Ethiopia. 1In the past A nigra has been
an important source of condiment and oil whereas today it is considered a noxious weed
of almost ubiquitous distribution.

10, In addition to the brassicas, Rapianis sativws,covering a great range of
morphotypes,is a major vegetable in the Orient (Japan, China, Korea and India) as well
as in Africa.  lLarpe quantities of radishes are consumed, cither fresh, cooked or
pickled, The oriental radish is high yielding and also serves as animal feed. In
LEurope and Novth America radish is a minor vegetable, while it is also grown in northern
Europe and parts of South America as green manure, oilsced and fodder.

It. Although the penctic plasticity of Feaner g and Movoner species and their
antiquity as cultivated crops has led to the vast diversity in form and utilization,
modernization of agriculture on a world scale now severcely threatens the existing
diversity. The desire of vepetable growers throughout the warld for Fi-hybrids is
resulting in the replacement of most landraces and open-pollinated cultivars of

Ao loree s and oL e Thic replacement is vivtually complete in Japan, Korea,
North and south America and northery Europe. Very significant losses have occurred
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durlng the past 20 years in China, perhaps the last great resource of genetic diversity
in oriental brassica vegetables; Fj-hybrids are now coming into wide use. The rapid
progress presently being made in the development of Fi-hybrids in crucifer oilseed crops
will increase genetic erosion within this group of crops.

12. Because of the genctic erosion as outlined above and the important role of

crucifers in the nutrition of such a large sector of the world population and the
increasing lmpOItdnLL of brassica oil as a cash commodity in Asia and Furope, high
priority must be yiven to collection and preservation of the still existing diversity
within this group of crops.

ORIGIN AND DIVERSLTY, EXISTING COLLECTIONS AND NEED FOR FURTHER COLLECTING

L3. Because of the great diversity of cruciferous crops, each major crop is briefly
described in paragraphs 15-38. The subject is treated in the following three categories:

(i) Assessment of the value as breeding material of the genetic base of the
crop. The broeader the genetic variation present, the higher its value. The
variability and degree of differentiation in a crop is largely a function
of its economic importance in time. A crop that has been intensively
cultivated on 2 large scale for more than a few hundred years will have
acquired a considerable degree of differentiation into forms and have a
broad, and therefore very valuable, genetic base. Conscquently knowledge
of the history of crops is an important aid to this assessment;

(i1) Assessment of the extent to which the genetic variation of a crop is
conserved; and

(iii) Assessment of gaps and the priority for further cellecting.

14, A map indicating the origin and diversity of major Brassica spp. is supplied in
Figure 2 A summary of existing collections is given in Appendix IV, while more
detailed information on curator, nature of samples, source of collcction, storage
facilities, documentation, evaluation, etc. will be published at a later date in the
[BPGR Directory of Vegpccable Cerplasm Collections. The information on further
collecting required is summarized in the chapter on priorities for action. Table 1

is provided for casy rcfercnce to the different crops.

15. Rucasicea oleorase s (Wild relatives; n = 9 cytodeme)

15.1 The taxa related to #. oleracea have traditionally been described to the
following specific epithets:

. bourg: (syn. Svnapdlondron bourgaet) Canary Islands

R, olopaeod wild in England, Brittany (and northern $pain?); coastal

B, yobovti ot northeastern Spain, Mediterranean, France, (Italy?); coastal
B. tnowlar’s Corsici, Sardinia, Tunisia; mostly coastal

B. puerocapn: Epadl Uslands pear Sicily

B, »iilon=fene (complex) Sicily, mainland Italy, northwestern

Yuposlavia; coastal

Ro o ewretior (Complex) Grecce and Acgean Islands, Crete

jos}

G liar? wils Cyprus



Table 1.

Reference to genera, species, subspecies and varieties,

common name, main use and related paragraphs

Stnapis alba

Taxonomic name Common name Main use Paragraph
Brassica campestris
8. campestris subsp. chinensis Pak choi Vegetable 30
B. caumpestris subsp. japonica Vegetable 32
3. campestris subsp. narinosa Vegetable 31
B, campectris subsp. oletfera Turnip rape Oilseed 26
B, carpesiric subsp. pekinensis | Chinese cabbage Vegetable 29
B.ocampestrls subsp. rapa Turnip Vegetable/Fodder 33
Frassiea carinata Ethiopian mustard Vegetable/Oilseed 34
Brassica juncea Indian mustard Oilseed 27
Chinese mustard Vegetable 28
Brassica napus
B. napus var. biennis Rapekale Fodder 23
B. napue var. napobrassica Swede turnip Fodder/Food 24
B. napus var., oleifera Oilseed rape Oilseed 25
Brazsica nigra Black mustard Condiment 35
Brassica oleracea Wild relatives 15
B. oleracea var. acephala Kale Vegetable/Fodder 16
B. ol:iracca var. alboglabra Chinese kale Vegetable 22
olepacea var, bhotrytis Cauliflower Vegetable 20
oliraces var. capiltata Cabbage Vegetable/Fodder 17
B, olewieoa var, genmifora Brussels sprout Vegetable 18
R, olovasea var. qorygylodes Kohl rabi Vegetable/Fodder 19
3. oleracea var. rtaliea Broccoli Vegetable 21
Ruapranues sativus Radish Vegetable/Fodder
Oilseed/Green manure 37
Raplcovie spp. Wild relatives 38
White mustard Oilseed/Green manure 36
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Figure 2. Origin and diversity <. ..ajor Bras3t.a spp. ,B




16.

15.2

15.3

16.1

Some populations in Syria aud Lebanon scem to correspond to the B. cretdoa
complex. The commonly established use of specific op.thets for these taxa
can be misleading. All the above taxa have n = 9 ~hromosomes and are
cross—fertile with cultivated Brassica oleraceca. Ther have been treated
as subspecices or varicties of 5. olormaesa by a4 uwsnber of authors.  Domes—
tication was probably not only made from wild 5. o/ sueca but also from

B. erctiea.  In any case, it is obvious that it tock piace from a limited
number of wild popuiations. The whole proup constivutes a super complex
with many isolated and genetically differentiated populations and is of
great importance as a source of uscful genes.

Brassica breeders usually keep some samples of these wild taxa in their
collections. At specific level they ean be also obrained From UPM (Gomez-
Campo) collection. Several samples are also kept by Snogerup (Lund),
Wills (bundee), cte. Tt is evident that wild taxa have been collected
previously, but this has never been dowe systematically, i.c. covering
their whole area of distribution and taking into account the penetic
diversivy that different popultations can contain,

At least three of the above taxa should be considered endangered.,

Ko bourgaes had even been considered extinct for move than 50 years until
two irlividuals were recently re-found. #. rmucrocarpa with indcehiscent
fruits is restricted to a certain altitude and orientation on o small
island near Sicily. 8. /Ailiarionis scems to be very vare in Cyprus.

Bo oleracea, B vobeptiana, B, incularic, B o7/ lcoa=" cang and i, epobieo
may wot be endangered as species, but many of theic populations are.  Thus,
from the point of view of the genetic resources they wmay coutain, these
should be both collected and preserved. At least 100-120 samples can and
should be collected by covering the entirve geographivc and taxonomic range.
This should be done by taking the necessary precautions to avoid irre-
versible damage to the matural populations. Recommendations on the minimum
sample size should in this special case be neglected. A prudent sampling
of cach existing population followed by multiplication should be carried
out. Data recorded at the time of ccellection should take into account
conservation aspeets such as total size of plant population, possible
threats, ccologieal aspects, cte. Other deseriptors used for cultivars
could be only partiully followed. Collecting should be undertaken by the
simultancous use of the following three procedure::

(1) while collecting cultivars in adjacent arcas:

ii) by planning some cxpeditions to arcas with the highest
concentration of diversity; and

ii) by using the basic structure provided by the members of the
Organization for the Phyto-Taxonomic Investipation of the Mediterranean
Area (OPTIMA).

Brassica clevieca var. aceephala (Kale)

The antiguity as crops of kales (and of cabbayes) wakes them the main

source in Lo opaese of genes conferring resistance Lo environmental stress.
It is surely ne coincidence that resistance to drousht, cold and discase is
found repeatedly in kales, but sceldom in more recently cvelved R oforacea
crops.  Centres of diversity for annual and bienuial (winter hardy) types

of kales thrvouphout Europe must be of preat antiquity.,  Since the Seven-
teenth Century kales have been used lncreasingly for catetle food in northern
Europe, and many regional types still exist. Distinctive types include
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17.

18.

19.

- 10 -~

the branched 1000-head kale, the tall, woody Jersey or treec kale, the
marrow-stem kale, and others differing in leaf shape (smooth or curled),
colour (green, brown, purple or variegated), hardiness, and disease
resistance.

16.2 There arc collections of northern Europe biennial types in the UK and the
Federal Republic of Germany.

16.3 Although there is relatively little danger of breeding or other agricultural
developments causing major erosion of northern European types, supplementary
collecting is necessary, notably in northern France. There are no records
of collections from central Europe and the Mediterranean; they are urgently
required. Types (which must be of recent introduction) are reported in
China. but arce probably not represented in collections.

Brassica oleracea var, eapitata (Cabbage)

17.1 Cabbages are of old, southern European origin, with numerous secondary gene
centres throughout Europe. Types differ in size, shape, colour, hardiness,
period of maturity and disease resistance. Tertiary gene centres include
parts of Asia, where 'tropical' types have been developed.

17.2 Sizeable collections exist in France, Germany, Sweden, Taiwan and the USA,
and lesser ones in England, the Netherlands and Scotland,

17.3 Despite the relatively large scale of cabbage collections, its additional
importance as a gene source for the rest of B. oleracea should not be
undercstimated. A systematic collection of existing types in Europe,
including the Mediterrancan, is necessary; a particular deficicney is the
fodder cabbages. In addition, cabbage genetic resources in many parts of
the world are threatened by the increasing use of Fy-hybrid cultivars.
Cabbapes are also becoming a major crop in the sub-tropics. Although of
recent oripin, the 'tropical' types - in particular those of Tndia and
China - appear to be under-collected.

Brassica ol var. genrd fera (Brussels sprout)

18.1 Brussels s, outs oviginated in the Eighteenth Century in Belgium and then
became established as a major crop in several northwestern Furopean
countries, Early-maturing Asian types have also been developed.

18.2 Good collections exist in most northwestern European countries and in the
USA (see Figure 3).

18.3 Despite the massive penetic erosion in this crop caused by the advent of
Fi=hybrids, most types have been retatively well colleected. Because of
this, and because the relatively recent origin of the crop indicates that
it has acauired few unique genes, further systematic collection is
unnceessary,

Brasoicoa oloea o var, oncidlodes (Kohl rabi)

19.1 Kohl rabi (irst appeared in the Middle Ages in central or southern Europe.
The crop is now widely grown in southern, central and northern Lurope for
both human and animal consumption. Types differ in colour, size, shape and



flowering behaviour. The crop has become establishied in parts of Asia over
the course of the last two centuries and is important in northern China.

19.2 Minor collections exist in Europe, Taiwan and the USA.

This is a crop which could easily contribute to other B. cleracea crops, or
become established more widely in its own right,
capecially from southern Europe, are necessary.

More collections,

Fipure 3. A Brussels sprout (srassica oleracea var. gommifera)

introduction Into the USA (PT number 343675)

oo lornieo var, ot e (Cauliflower)

2001 The ancestral cene centre of cautiflower is southern Ttaly, although an
carlier origin in the Levant has been postulated., Tt became established
throushont tine Moditerrancan region during the Middle Apes.  From the

Sivteenth to Piohteenth Ceonturtes, sccondary northwestern Europ-an centres

were established for annual tvpes in the continental arvea and Scennials in

 teoriary centres

maritine 2ones.  From the Vighteenth to Twentieth Centuric:



developed iu India and Australia, and the 'tropical' types which first
evolved in India have spread throughout South Asia, Cauliflower is now an
fwportant crop in most countries of the world.

Substant jal collections exiast in the Netherlands, Sweden and the UK. These
are alwost entirely of the northwestern Furopean types. In addition, there
are larpge colloctions iu the USA and Taiwan.

™o
)
o

20.3 The ltalian vene centre has not vet been assessed ov collecied and this
ranye 15 rapidly erodging as the export cauliflower industry develops there.
Colluctine is a major priovity. There are apparently also no accessions
from Nortl africa and very few from other countries bordering the
Medi terrancan.  The import of Australian varieties has virtually replaced
traditional autumn-maturiny stocks in several parts of northern Europe,
These deserve conservation. British and Dutch biennial types are still
represented by o owide range of commereial and growers-own cultivars.

These can easily Leocollected before current advances in breeding threaten
erosion. The 'tropical’ types are probably represented only in the Taiwan
collection. Dhespite their relatively vecent origin there is a wide
diversitv of type, and systematic collecting = particularty in (ndia - 1s
requived,  Many farmers' stocks still esist in australia.  They are of
relatively recent origin, and are primavily recombinants of existing (or
extinct) types.  They have, however, formed the pase of cultivars which
have bheen successful in many ather parts of the world and, therefore,

duserve conscrvation.

21.1 Broccoli share their main gene centre — ltaly - with canliflowers and may
alse Love originated in the eastern Mediterrancan, Bicnnal forms have been
colocted in northwesteru Europe sinee the £itteenti Centuryv,  One of the
annual forms (the preen—-sprouting hroccoli, or "Calabrese’) has become a
major crop in southeast Asia and North America since the Nincteenth Century.
Many olher types have not been exploited.

21,2 Biennal types from northwestern hurope are stored as a fairly good coliec-
tion iu the UK. The 'Calabresc' tvpe is amply represceanted in European,

Asian and American collectione.

21.3 Collection from the Italian yene centre is of high priorivy as it s
threatened by the prowth of (he Ttalian cauliflower iodnstey. (n particular,
the narrov genetic base of 'Calabrese’ requires oxpansion. Bienial ty.es

exint in scveral Furopean conntries, usually as srovers-own stocks,

Althouph wnder no Jumediate threat, the crop has the potential to hecome

Coand this pene hase deserves further conservation.

of major imporvtanc

“eer (Chinese kale)

99,1 Chinese kale i the oniy aueient eiceoccous erop el soncheass Asia and the
Oricut. BDespite it wide distribucion there appesrs o be telatively
little diversity of type, probuaily because of the absence of pene flow {rom
athoer cole crops,

There 16 4 small cotlecrion in Taiwan, and minor secondary collections in

Furope,



24,

25.

22,3 Supplementation is nccessary, particularly of Chinese material. Adequate
representation of the genetic diversity could probably be easily achieved.

Brassica rapue var. biennts (Rapekale)
I

23.1 The rapckale or fodder rape is a crop which fir:t appeared in England in
the Seventcenth Century; it became the fresh wi:ter Fodder crop of the UK
and TIreland. Landrace material still exist, mai 'y with seed merchants.

23.2 There are no substantial collections.

23.3 The genctic basis appears to be in serious danger of extinction.

Brassica napns var. napobrassica (Swede turnip)

24.1 The Swede turnip or rutabaga is of recent Eightcenth Century origin in
Europe as the winter napus oilseed rape. Like the turnip it was a major
crop until the introduction of the potato, after which it became a veg-
etable of generally minor importance. However it was a widely grown
fodder crop until rccently and has also been used in Germany to gap up
fodder heet fields Presently ics importance as a fodder crop is limited
to certain arcas. chdcs are difficult to distinguish from turnips, and
they cross quite readily. Seed stocks must have had a mixed parentage in
many places for generations, resulting in very substantial introgression
of turan gunes into the Swede, which would explain the nearly complete
series of pardl]gl variation with the turnip. The genetic-base of the
Swede turnip is unexpectedly broad.

24.2 There are several major collections of Swedes in Furope.

24.3 Most of the genctic variation appears to be conserved, some additional
collecting is Important,

Bragsicoa napias var, J{af;hnq (0Oilsced rape)

)
’
A

25.1 Of the oilseed rapes, or Swede oilsced rapes or Swede rapes or colza
(cole seed), two forms are recognized:

Winter rapc, a bicennial form, sown in the autumn and harvested in
the middle of the summer; it is sown a little earlier and harvested
a little later than winter turnip rape.

Winter rape first appeared as a crop around the year 1600 in Flanders and
very rapidly replaced the existing winter turnip rape throughout north-
western burope.  The Duteh name is koolzaad, from which the French name

colza is derived; the German name is Blraps. The oil was mainly used
for illumination but with the introduction of petroleum products,
electricity and tie Llopltd] vegetahle oils, winter rape production

underwvent a severe decline in the first pﬂlL of this Century. This
combined with the fact that the crop has had a short domestication
period, probably cxplains why the existing venotic base is small.

Summer rape, the anuual forw, sown in spring and harvested in the

latter ->nl ol the summer,

Little is known of the histroy of summer rape; it is not mentioned as a
crop plant, or otherwise, in historical documents at least until ca. 1700.


http:wi!:1.ur
http:bDtcn:.mi

- 14 -

Since then it has developed as a summer oilseed crop - like summer turnip
rape — grown in places where winters are too scvere even for winter turnip,
such as the Canadian prairies and northern Sweden. Summer rape is also a
highly valued preen manure crop grown between small grain crops in Germany.
There has been little or no differentiation inte forms (until recently
with the creation of the erucic acid zero cultivars); it scems that only
relatively fo. landraces exist, but these show a great internal variation.

25.2 Good collections of oilsced rapes exist in Furope, especially in Poland
and the Federal Republic of Germany, and -also in Japan and Korea.

25.3 Most of the genetic variation appears to be conserved, some additional
collecting of summer rape is important.

~
o
ey
-~
=
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Lo ccenpesie s subsp. Lol peva (Turnip rape)

26.1 Of the turnip oilsced rapes or turnip rapes, two ecologically different
forms arc rvcecopnized:

Winter turnip rape, a biennial form, sown in the autumn and harvested
in the carly part of summer; and

Summer turnip vape, differentiated in European and Asian forms. The
Faropean turnip rape (or spring turnip rape), is an annual form, sown
in spring and harvested in nid summer of the same year, while Asian

forms arc normally sown in autumn and harvested by the end of spring

of the foilowing vear.

Winter turpip rape: begiuning in the late Fourteenth Century seed from
turnips was uaed Lor pressing oil. This was a widespread practice in
Lurope and gradually specialized oilforms developed. However, in the
temperate parts of northwestern Europe the (B. napus) winter rape appeared
around 1600 and replaced winter turnip rape. Only on the fringes to the
east and north, is winter turnip rape still used, apparently because of

its g-eater capacity to survive the winter. Its genetic variation seems
limiced.

Summer turnip rape (Europcan): very little is known about summer turnip rape
except that it was used as an emergency oilseed crop in casc of failure of
the winter crop. It is grown in arcés with a very short summer period

like Dol . northern Sweden and on a large scale in the Canadian prairies.
Unlike the parallel Indian forms, its genetic base seems narrow; a few
landraces cxist, however, showing great internal variation.

Summer turnip rape (Asian): Asian summer turnip rape forms arc extensively
prown in China, India, Pak-stan and Bangladesh. The Indian types include
three morphologically diff. rent ecotypes, toria, brown and yellow sarsorn.
Toria is dwarf, nighly incompatible, erecct with comparatively fewer
fruiting brancher and carlier in flowering and maturity than the other

two ccotypes. lu brown sarson, Lwo morphologically distinct forms are
identified and are grown extensively throughout the Indian subcontinent,
The three forms, in general, do not show much variation for percent of

oil, protein and glucosinolate content of the meal. The different types

of Asian turnip rapes are believed to have originated from a wild

A0 voapectede, which had ity distribution from western Hurope to eastern
China. This wild propenitor is believed to have given rise to a ranje of
subspeeies as a result of three different types of selection in the threc
main regions of its habitat. 1In the west, selection for rapiferous

types pave rise to the turnip forms, while in the Far Fast sejection for
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leafy vegetables yielded the great diversity of Chinese cabbages. In

the Indian subcontinent, human selection for oil content has led to three
morphologically distinct oleiferous races. The possible centre of origin
is eastern Afghanistan and adjoining areas of Pakistan and northwest India.

The main collections of the two types of European turnip rape are in the
Federal Republic of Germany and the Netherlands with somewhat smaller ones
in Sweden and Poland. It seems likely that the variation is effectively
conserved. The conserved genetic variation of Asian turnip rape forms is
rather limited. 1In India, some efforts have previously been made to collect
landraces and these are presently being maintained as breeders' collections
at the research stations. There are no reports on collection and
conservation available from other Asian countries.

There are probably no gaps for European turnip rapes and there seems to be
no need for additional collecting missions, also considering the action of
the European Rapeseed Breeders Group. Chinese material needs to be
collected south of the Yangtze river. Regarding Asian turnip rape and
mustard forms (see para 27), the limited material collected represents
narrow genetic variation and extensive collecting and conservation is
required. In the Indian subcontinent, the areas along the foot-hills and
luwer mountain ranges of the northwesteri: and northeastern Himalayas

need to be explored. 1In view of the fact that i) different brassicas have
originated all along these two main lines, ii) a great diversity of veg-
etables and oleiferous brassicas are grown in these regions, and iii) a
number of related cruciferous species are found growing in the wild state
in these areas, the following three collecting expeditions are suggested
to be made on a priority basis:

(1) area covering the states of Himachal Pradesh (region around
Palampur), Chamba area and Tarai area of Uttar Pradesh, parts of
Punjab and along Himachal Pradesh and Jammu, and the regions of
Kashmi: adjoining Pakistan as indicated by the cultivation of rape
and mustard in these areas;

(i1) area covering the lower mountain ranges of the Himalayas of western
Uttar Pradesh (including the districts of Nainital and Garwahl) and
the low Shivalik Range of the Outer Himalayas of southwest Nepal;

(iii) area covering the northeastern part of India (Tripura, Assam and
Sikkim), Nepal (including the valley of Kathmandu), Bhutan and
Bangladesh.

27. Brassica jincoo (Indian mustard)

27.1

The Indian or brown mustard is grown extensively for its oil in Asia

with Tndia, Pakistan, China, Bancladesh and Nepal being the principle
groving countries. Due to eco-geographical variation in the arca of its
cultivation and differences in the requirement of the produce, three
morphologically diverse types are grown in the Indian subcontinent. These

include oleiferous (oilsced types), semi-oleiferous (the dual purpose

type, i.c. for its semi-succulent early leaves as vegetable and seeds for
oi1) and rapiferous or leafy tvpe (for its leaves as vepetable and fodder).
The oleiferous types are grown practically throughout the Indian sub-
continent, while the leafy and vegetable types are grown in the north-
eastern part of India, Nepal, China and southeast Asia. Due to the

sympatric range of distribution of two species, £. nigra and B. carpestris,



that are widelvy distributed throughout the Mediterrancan region, the
Ethiopian and the northern Indian platcaux extending toward the Far East,
the allopolyploid A. Juneea may have originated almost anywherc between
eastern Europe and China. Two major centres of diversity of iIndiau
mustard (viz., the northcastern and northwestern) contributing to the two
different races of characteristically diffecent phenotypes are recognized.
These two raccs appear to have originated due to natural crossing between
R, nigra (2n = 16, BB penome) as & common genome and different subspecies
of B. compesze’s (2n = 20, AA genome) .

27.2 Over th: years, brecders and explorers have collected landraces, and some
of their related wild and cultivated species, from different states of
India. Morce than 1 500 accessions are currently being maintained at major
research institutes.

27.3 In China material nceds to be collected south of the Yangtze river and
along the Sikiang river (for wild material). Collecting in the Indian

subcontinent should be execucted following the guidelines as provided in
para 26.3.

Brasstca Juncea (Chinese mustard)

28.1 The leaf mustards (H. juncea) have an ancient history of cultivation in
China. Several types are recognized; vars. rugosa, bullifolia ( 'tsa-tsai'),
napi formic, [Hiioca, erispifolia and integrifolia. China is generally
regarded as the original region of varietal differentiation, with the
highest level of diversity centering in the Sichuan district where the
famous 'tsa-tsail pickle is produced. According to the trend of variations,
the geographical distribution of B. juncea is as follows:

a) Hakarashina group with pinnate leaves - distributed in India
central Asia and Europe;
b) Nekarishina group with enlarged roots - distributed in Mongolia,

Manchuria and northern China;

c) Hsuch li lung and Nagan sz kaai group with leathery leaves
and many branches - distributed in central and northern China;
and

d) .akana group with entire, succulent leaves - distributed in
southern and central Cliina, southeastern Asia towards the
Himalayas.

28.2 Major collections cxist in Japan and Taiwan.

28.3 Further collecting is required in China, Korea and southeast Asia.
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Figure 4. Early autumn types of Chinese cabbage (Frasetca
carpestrre subsp, pekdnenste) being loaded for

market on vegetable commune near Beijing, China

29, Brassica canpestris subsp. pekinensis (Chinese cabbage)
29.1 In 5. campastris, several important subspecies are recognized: subsp.
3 )

pekinensis, eninensis, Japoniea and narinosa. With the exception of subsp.
Japonica, all subspecies have been cultivated in China since before the
time of Christ. They have a wide range of variation (both between and
within subspecies) and established themselves more or less in isolation
from cach other. They are considered to have differentiated and developed
from a common progenitor - oilsced rapes - after the latter moved to China
through western Asia or Mongolia as an agricultural crop. Chinese cabbage
originated in thantunyg Provinee o China and a large variation can still be
observed (see Figure 4). Heading types of Chinese cabbage were introduced
in Japan about 70 years ago. Through the introduct »n of Fi1-hybrids,
especially in Japan and Korea, much of the open-pollinated material was lost.
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30.

29.2

Major institutional collections exist in .Japau, Korea and Taiwan.

29.3 China, the centre of origin, is considered to be a major gap until

Rrass

collecting of landraces and other open-pollinated cultivars is coumpleted
and their conservation assured. This collecting activity is considered
to be extremely urgent, since the cultivation of Fi-hybrids is rapidly
expanding and it may not be before long that the landraces could be
irretrievably lost.

Tea campeatris svbsp. chinensis (Pak choi)

30.1

Pak choi originated in China (see also para 29.1) and is a very important
vegetable, especially in southern China (see Figure 5). Although there
have been no reports of any existing collections, a wide range of diversity
should be available in view of the long history of its cultivation. In
Japan t|-hybrids are now widely grown, but a number of landraces have been
collected and stored. Pak choi is also an important crop in southeast
Asian countries.

T pak chol (Grose e cwmecteis subsp. ooOwnede) being harvested

for market on vegotable commune near Nanking, China



31.

32.

33.

30.2 Major collections are in Japan and Taiwan.

30.3 As in the case of Chinese cabbage, China should be considered a gap until
collection and prescrvation of the genetic resources in the farmers' fields
are accomplished. Since Fy=iybrids probably will not be “o0o practical on
short—growing oi7ncrde, it is preferable to nive it a lowor collecting
priority than pok? - Some old cultivar. - cown and perpetuated
through the ages by traditional farming practice- in the southeast Asian
highlands (Thailand, Malaysia, Indonesia and Phi.ippines) ought to be
collected, possibly through the assistance of the respective national
programmes .

Brassica carmesiris subsp. narinosi

31.1 B, campectric subsp. nariinosa originated in China (see also para 29.1)
and was introduced in Japan about 40 years apo, where it is now considered
to be a minor vegetable crop.

31.2 A small collection of twe cultivars, which is considered to be sufficient,
is maintained in Japan.

31.3 China is considered to be a geographical gap until its genetic resources
for this subspecies have been explored, collected and preserved.

Brassicn canpesiric subsp. Jupondog

32.1 The subspecies juponiea differentiated in Japan after the introduction
of other subspecies and has a cultivation history of 200 to 300 years.
This vegetable crop is important only in Japan.

32.2 A gooa collection exists in Japan.

32.3 No further collecting is required.

Brassica campestris subsp. rapa (Turnip)

33.1 The turnip was probably known to most ancient civilizations in temperate
and subtropical Eurasia. The curnip is grown to date in varying amounts
in many of these countries; usually as a vegetable but sometimes as fodder.
It is an important crop and is grown widely in Japan, northern China and
Mongolia, parts of the Indian subcontinent, Furope and the Mediterranean.
Although there is some uncertainty whether the plant was already known
to ancient Epypt, it was definitely known to ancient Creek civilization as
a vegetable. Within the old Roman empire the turnip was decidedly popular
both as food and fodder. The crop subsequentiy played a significant role
in the agrarian revolution of northern Europe afcer the Middle Ages and
became widely used throughout entire Europe. From the seventeen-hundreds
it gradually bepan to lose its prominence as a food crop to the potato
and it continues to linger on to this day as a minor vegetable. However
it still is an important stubble fodder and forage crop in mixed farming
systems in many parte of Furope,

33.2  There are major collections in Japan and Europe,

33.3  In Japan the available genctie variation is conserved; in Europe an
important part is collected, but there is a noed for additional collecting.



Largely unidentified and virtually uncollected are the traditional turnip-
growing aveas in China, the Indian subcontinent, the Middle East and the
Mediterrancun.

Brasaica carinata (Ethiopian mustard)

3
main indicom. el oilseed and vepetable crop of Ethiopia. It is
an ancient, wideiy prown crop in Ethiopia. Three types may be dis-—
Cinguished based on nsel types miinly used as oilseed crop, those mainly
for vepetable wse amd tvpes for both purposes. There does not appear to
be very much diftoreatiation into crop types. A great deal of genetic
variation exists withiin many of the accessions.

34,1 Ethiopian mo .1, previously also called Abyssinian mustard, is the

94,2 There are aetjer Sollections in Eridopia and Europe.

34.3 Much of the senctic variation would appear be conserved. The European
collection at Wiieningen (about 1)U accessions) is in urgent nced of
multiplication.

Brasuiea nigro (Black = istard)

15.1 Black mustard became widespread in the 01d World during the Middle Ages,
probably novias crivinated in Asia Minovr. Landraces occurred throughout
Europe. Lt Lud 1ittle appavent use except as a condiment. It became
virtually o tionct as o crop during the ninetcen-fifties, being replaced

by . ,Ce.o s. A current minor use is as green manure, but its short life
cycle and the shat cring habit of A nigra siliquas - leading to its
eatabli<iieat o+ a weed - will probably prevent the crop from ever becoming
of majos © ntance avain in Hurope.

35.2 Collections are minor, aud are largely restricted to wild or Asian
accessions.

35.3 Many landraces have been lost, although their genes may persist in wild
populations. These should be collected, for possible use in, say, new
forms of 7. nsapdwuta; bul since it is not a crop itself, excopt in some parts
of India, 7. nigra must Love a low priority relative to the other brassicas.

Sinapte a4li - o tre mustard)

36.1 The medicinal gualities of the sced of white mustard were highly regarded
in ancient times, however it never appears to have been grown intensively
on a large scale. Tt is used in northern Scandinavia as a summer oilseed
crop and as a groen manure crop in Germany. There appears to be no
differentiation into forms. The varieties on the market are landrace=-
like material probably with a considerable internal variation.

36.2  The main collections wre in the Federal Republic of Germany and the USSR
and are substantial.

6.3 LU seems likelv that most of the existing penetic variation is in these
collection:. Howewer, much vatuable wild material can still be colizcted
i the sonthwestern Mediterranean area.

I,

Rarmhoiie Co (Radish)

i A .

37.1  The eastern Meditervanean was probably the site of origin of the large-
rooted cultivated form (var. pdionla) which spread cast and west from
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Table 2,
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I1BPGR designated centres for base ccllections of cruciferous crops

e

Base collection centres

Cruciferous crops

Plant Gene Resonrces of Canada (PGRC)
Ottawa, Canada

National Vegetable Research Station (NVRS)
Wellesbourne
UK

Ilnstitute for Horticultural Plant
Breeding (LVT)

Wageningen

Netherlands

Institut fllr Pflanzenbau und
Pllanzenzlchtung der FAL

Braunschweiy

“ Federal Republic of Germany

Iniversidad Politecnica Madrid (UPM)
Madrid
Spain

Plant Genetie Resources Center (PGRC)
Addis Ababa
LEthiopia

National Bureau of Plant Genetic
Resources (NBPGR)

New Delhi

India

Chinesc Academy of Apricultural
Scicences (CAAS)

Beijing

China

Sced Storage Laboratory

National Institute of Agricultural
Scicnces (NIAS)

Tsukuby

}annn

Global collection oilseeds and green manure
crucifers: B. campestris, B. juncea, B. napus,
Stnapis alba

Global collection B. oleracea

Global collection vegetable and fodder types of:
B. compesiris*, B. juncea, B. napuc

Global collection Raphanus spp.

Global collection K. olcracea

Global collection vegetable aud fodder types of:
B. napus

Global collection oilsceds and green manure
crucifers: B. campestris, B. Juncea, B. napus,
Sinapic alba

Global collection B, carinata

Global collection wild relatives

Global collection B. carinata

Asian collection oilseed crucifers:
B. campestris, B. juncea
Global collection Raphanus spp.

Global collection #. oleracca

Global collection vepetable types of:
B. campesiric, B. Juncca

Global collection Rapharus spp.

East Asian collection of all cruciferous
crops

* Includes the turnip










Table 3. (Cont'd)

Priority Crop Region

3 Brassica oleracca var, capitata Europe (non-Mediterranean)
Brasotea oleraecd var., Lotryers Europe (non—Meditcrrancan)
Brasored olvtace: var, {lalica Europe (non-Mediterranean),

Australia

Brasglec pdaphs var. napebrassica Lurope
Brassioa apus var, victfera (summer rape) | Turope
Byapodoa cargoestria subsp. oletfera Europe
Ryqesoq compesiels (vepetable types) Southeast Asia
Syoao o wemposcels subsp b OB China
Hyaeoton Jwweoa (vegetable types) Southeast Asia
Apaosloa carintia Ethiopia
Rl il var. radicola Furope (non-Medi terranean)
Raphaiie spp. (wild retatives) Mediterranean

4 (i.c. no action required)

Hpgeodiaa cwnpretris subsp, Japonica
Rypaoul v olopwes var. gerel fera

Bypace o rapus var, oletfena (winter rape)

R‘I’L’”Iﬁ'." N vy

42, An

action plan for first priority crops, also taking into account the need for

an effective network of ' 1se collection centres (sec paragraphs 39 and 40), is supplied
in Table 4.

The mecting was informed that collecting activities in China arc well organized
and that no assistance in this area is required. The ma jor obstacles to an
effective genetic resources programme are the lack of (i) cold storage
facilities and (it) vechnical knowledge on the constructicn and development

of sced storage and maintenance programmes. Therefore the TBPGR will
investigate possiblue assistance in these fields.

The National Burcau of Plant Gonetie Resources (NBPGR), New Delhi, India, is
coordinating the collecting of germplasm on a nation-wide basis., Some financial
assistance Trom the [BPGR mipht be required for collecting priovity cruciferous
crops. Details ob arcas to be explored are provided in para 26.3. The lack

of lTong—term sturapge Jacilitics represents the main limitation to an cffective
genclic resources programme The 1BPGR will use its influence to cxpedite
the construction of storaype facilitics.

Emphasis should be given to collecting missions in the Mediterrancan. The
meeting recommends that the TBPGR provide financial assistance and that the
European Community be requested to support collecting activities in Ttaly and



France. Details of areas in which collecting should be undertaken are given in
Figure 8,
Table 4. Action plan for first priority crucifers
Region Crop Para ref,. Type of support
China (as a Rapharnue satious 37
countr . . , . ,
y) rAssiea carpestris subsp. chinensis 30
Praseiea campostric subsp. pekinensis 29
Seed
Brassica cumpestris subsp. rapa 33 storage
Brasaica campestric subsp. oleffera 26 technology
Brassiea Juncea oilseeds 27
Brascicd juncea vegetables 28
Indian Roaoaley Jinoog oilsceds 27
subcontinent . . . v
Fpcaaloq campesteia subsp. oledfera 26 Seed
storage
Breaal oo ioeon vegetables 28 technology and
Hrace o ooeipoctnta subsp. nrapa 33 collecting
missions
Haprione ot s 37
Mediterranean Sracsiosq olewcecs (wild relatives) 15
frassiea olemecw var. acephala 16
Fraceioer oleracea var., botrytis 20 Collecting
Braszalia cicvaeca var. capltata 17 missions
Braealog olopaece var, Staiioe 21
Repdcorae oo dous 37
Pl corpestr!s subsp. rapa 33

DESCRTPTOR LIST

43, The meeting agreed upon a list of descriptors for passport data (Appendix V).

It is rccommended that this list, and the collection data sheet (Appendix VI), be used
during eollecting and conservation of crucifer germplasm. Separate descriptor lists for
characterization and evaluation are needed for each crop within the crucifers.
Specialists will be commissioned by the IBPGR to produce these descriptor lists.

KEY FOR CRUCTFEROUS CROP SPECIES
44 A Tirst attempt to develop a standard key for cruciferous crop species for genetic
resources use (as provided in the European renort no. 2. Appendix ), was discussed and
found inadequate.  The specific points of die.yreement were identified and briefly

discussed,  Efforts to produce improvements will continue.




for cultivars

e akel . . - . . . .
sf.}::.__"{'".:::::,' Fentative Colicotion areas for wild specres

Figure 8. Areas in which collection should be undertaken in the Mediterranean region
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APPENDIX 1

REPORTS CONSULTED DURING THE MEETING

Status Report on the Genetic Resources of Crucifevous Crops in
the Indian Sub-continent. AGP:IBPGR/80/76

CRISP, P,,and TOXOCEUS, H., 1980. Status of Genetic Resources of Cruciferous Crops

GRUBBEN, G.J.H.,

IBPGR, 1479.

IBPGR, 1980.

1BPGR SECRETARIAT,
[BPGR SECRETARIAT,
NISHI, S., 1980.

OPENA, R.T., 1980,

OPENA, R.T., 1980,

in Europe (including a proposal for a minimum descriptor list and
a prelimirary key for cruciferous crop species). AGP:IBPGR/80/70

1977.  Tropical Vegetables and their Genetic Resources. AGP:IBPGR/77/23

IBPGR Expert Consultation on the Genetic Resources of Vegetables for
the Tropics. AGPE:IBPGR/79/3

Report of the TBPCR Expert Consultation on the Genetic Resources of
Brassica spp. AGP:IBPGR/80/29

1980. Additional Information on Existing Collections

1980. Preliminacy Proposal for Base Collection Centres

Frassiea and Rawianus Germplasm Collections in Japan

A Proposal for a Minimum List of Descriptors for Rrassica campestrig
subsp. pekinensia

A Survey of Genecic Resources of Cruciferous Crops in Southeast Asia.
AGP: IBPGR/80/65

TSUNODA, S., HINATA, K. and GOMEZ-CAMPO, C., (eds.), 1980. Braseiea Crops and Wild

WILLTIAMS, P.H.

WILLTAMS, P.H.

. WILLTAMS, P.H.

. WILLLIAMS, P.H.

WILLIAMS, P.1.

A

b

b

I

Allies - Biology and Breeding. Japan Scientific Societies Press,
Tokyo, 354 pp.

1980, Genetie Resources of Crucliferous Crops in Central and South

Amcrica. AGP:IBPGR/80/7Y

1980.  CGenetic Resoirces of Cruciferous Crops in Korea. AGP:TBPGR/80/78

1980. Crucifer Germplasm Resources in the People's Republic of China.

AGP: TBPGR/80/92

1980, Genetic Resources of Cruciferous Crops in Taiwan. AGP:IBPGR/80/77

and PROVVIDENTI, R,, 1980, Brassica and Raphainus Germplasm Resources

in Canada and the United States
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Head, Oilseeds

Division of Cenetics

Indian Agricultural Research Institute
New Delhi ~ 110012

India

Prof. C. Gomez-Campo

Departamento de Biologia y Fisiologia
Vegetal

Escuela Tecnica Superior de Ingenieros
Agronomos

Universidad Politecnica

Madrid 3

Spain

Dr. R.T. Opena

Plant Breeder and Program Leader

Asian Vegetable Research and Development
Center

P.0O. Box 42

Shanhua, Tainan 741

Taiwan

China

Prof. P.H. Williams

University of Madison-Wisconsin
Department of Plant Pathology
1630 Linden Drive

Madison, Wisconsin 53706

USA

Members invited, but unable to attend

Dr. Chu Ming Kai

Director

Vegetable Research Institute

Chinese Academy of Agricultural Science
Bei jing

China

IBPGR Secretariat, FAO, Rome, Ttaly

Dr. J.T. Williams
Executive Sceretary

Dr. J.T. Esquinas-Alcazar
Genetic Resources Officer

Ir., D.H. van Sloten
Genetic Resources Officer (Horticultural

Dr. P, Crisp

National Vegetable Research Station
Wellesbourne

Warwick CV35 9EF

UK

Dr. S. Nishi

Director

Vegetable and Ornamental Crops Research
Station

Ishinden-Ogoso

Tsu-City

Japan

Ir. H. Toxopeus

Stichting voor Plantenveredeling (SVP)
Gebouw de Haaff

Droevendaalsestecg 1

Postbus 117

Wageningen

Netherlands

Dr.
Head
Conservation Division

P.P. Khanna

National Bureau of Plant Genetic Resources

TARI Campus
New Delhi -
India

110012

Dr. N. Murthi Anishetty
Assistant Executive Secretary

Mr. C.W. Howes
Genetic Resources Officer (Information)
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APPENDIX TII

AGENDA

Introduction
Verbal explanation regional/national status veports

Review of mijor existing collections and Ldentification
of species/geographic gaps

ldentification of priorities for collectiug

Institutes to be designated by the 1BPGR as hase
collection centres

Finalization of descriptor list

Identification of resources and expenditure
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APPENDIX V

DESCRIPTORS FOR CRUCIFEROUS CROPS

PASSPORT DATA

1. ACCESSION DATA

1.1 ACCESSION NUMBER

This number serves as a unique identifier for accessions and is assigned

by the curator when an accession is entered into his collection. Once
assigned this number should never be reassigned to another accession in the’
collection. Even when an accession is lost, its assigned number is still
not available for re-use. Letters occur before the number Lu identify the
genebank

1.2 SCIENTIFIC NAME

1 Brassica campestris subsp. campestris
2 Brassica campestris subsp. chinensis
3 Brassica campestris subsp. japonica
4 Brassica carpestris subsp. narinosa
5 Brassica campestris subsp. oleifera*
6 Brassica campestris subsp. pekinensis
7 Brassica campestris subsp. rapa
8 Brassica carinata
9 Brassica juncea var. bulbifolia

10 Brassica juncea var. cerispifolia

11 Brassica jwizea var. foliosa

12 Brascica juncea var. integrifolia

13 Bmasiea juncea var. napiformis

14 Brassica juncea var. oleifera

15 Brassica juncea var. rugosa

16 Brassica napus var. biewiis

17 Brassica napus vai. napobrassica

18 Brassica napus var. oletfera

19 Brassica nigra

20 Brassica oleracea var. acephala

1
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‘ea oleracea var. alboglabra

ica oleracea var. bot.oytis
23 Brassica oleraceua var. capitata
24 Braasica oleracea var. gemmifera
25 Brassica oleracea var. gongylodes
26 Bracsica oleracea var. italica
27  Prassica olevacea varv. oloracea
28 Raphanus sativus var. mougri

29 Rapiranus sativus  var. radicola
30  Raphanus sativus  var. oleifera
31  Aapiuoius spp.

32 Sinapis alba

33 Others (specify)

* mixed group to include all oleiferous campestris, i.e. rapa oleifera (winter),
oleifera (summer) and chinensis oleifera.
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1.3 COMMON ENGLISH NAME

O oo~ o=

20
21
22
23
24
25
26
27
28
29
30
31
32
33

Wild campestris

Pak chol

Turnip rape

Chinese cabbage

Turnip

Fthiopian mustard
Chinese mustard

Toria

Sarson

Marvow stem Jurncea
Rapekale (fodder rape)
Swede turrip (rutabaga)
Oitseed rape

Black mustard

Wild oleracea
Marrow-stem kale
Perennial kale
1000-head kale

Chinese kale
Cauliflower

Portugese cabbage (conve tronchuda)
Savoy cabbage

Storage cabbage (white cabbage)
Other cole cabbages
Brussels sprout
Kohlrabi

Broccoll

Radish

Rat-tatl radish

Oillseced radish

Fodder radish

White mustard

Others (specify)

1.4 YEAR OF LAST MULTIPLICATION OR REGENERATION

1.5 DONOR NAME

1.6 DONOR NUMBER

1.7 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH THE ACCESSION

APTENDIX V

(Continued)

e.g. USDA Plant Introduction number etc. (Not collection number,

2.2).

COLLECTTON DATA

2.1 COLLECTIN

Institute or person collecting the original sample

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE

G

INSTTTUTE



2.3

2.4

2.5

2.6

2.9

2,10

2,11

2,12

2.13
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APPENDIX V
{(Continued)
DATE OF COLLECTTON OF ORIGINAL SAMPLE

Expressed as day/month/year, e.g. 12 August 1981 as 120881
COUNTRY OF COlLECTTON

Use the three (atter abbreviations supported by the Statistical
Office of the Usited Nations. Copies of these abbreviations are
available from tiie I8PGR Secretariat.

TRADITIONAL NAME OF FARMING AREA

LOCATION OF COLLECTION SITE

Name and address of supplier, and/or number of kilometres and
direction from nearest town or village; or map grid reference

LATETUDE OF COLLECTION SUTE
Degrees and minures followed by N or S, e.g. 4055 N
LONGITUDE OF COLLECTION SUTE
Degrees and minutes followed by E or W, e.g. 1410 E
ALTETUDE OF COLLECTION SITE
Elevation above sca level, in metres
COLLECTION SOURCK
1 Wild
2 Faiaer/pgrowver
3 Plant breeder
4 Market
5 Seed firm

6 Genebank

STATUS OF SAMPLE

1 Wild

2 Landrace

3 Cultivar

4 Breeding material
5 Genetic material

TYPE OF SAMDLE

1 Population
Pure ltine

3%

NUMBER OF PLANTS SAMPLED
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2.16

2.17

2.18
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APPENDIX V

CULTIVAR NAME (Continued)

Romanized local name of the cultivar used by the people of the area
where the sample was collected

LOCAL NAME OIF CROP

Romanized local name of the crop used by the people of the area where
the sample was collected

DISTANCE IN METRES FROM CROSS POLLINATING CROPS

NORMAL SOWING SFASON

1 Spring
2 Summe r
3 Aulumn

4 Winter
5 All year round

NORMAL HARVESTING SEASON

! Spring,

? Sunmer

3 Aut umn

4 Winter

5 Autumn/winter
6 Winter/spring
7 All year round

ORGAN USED AS PRIMARY PRODUCT

1 Siliqua

2 Seed

3 Seedling

4 Inflorescence

5  Apical bud (e.g. cabbage)
6 Axillary bud/branch

7 Leaf

3 Stem

9  Hypocotyl and/or root

ORGAN USED AS A SECONDARY PRODUCT

1 Siliqua

2 Seed

3 Secedling

4 Inflorcscence

5 Apical bud (e.p. cabbage)
6 Axillarvy bud/branch

7 Leaf

8 stem

9 Hypocotyl and/or root



- 43 -~

2,21  PRIMARY CROP USAGE I

v~ W N

Vegetable

0il
Forage/fodder
Green manure
Ornamental

2,22 SECONDARY CROP USAGE I

LN =

Vegetable

0il
Forage/fodder
Green manure
Ornamental

2.23 PRIMARY CROP USAGE II

p— =

= O~ DWW N

Fresh (immediate use)
Stored unprocessed
Ensiled

Sauerkraut

Kimchee

Other stored processed
Condiment
Lubricant/fuel oil
Vegetable oil
Chemical synthesis
Meal cake/protein

2.24 SECONDARY CROP USAGE II

e

= O WO IDWN e~

Fresh (immediate use)
Stored unprocessed
Ensiled

Sauerkraut

Kimchee

Other stored processed
Condiment
Lubricant/fuel oil
Vegetable oil
Chemical synthesis
Meal cake/protein

APPENDIX V

(Continued)
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APPENDIX V
STRESS DESCRIPTORS (Continued)

Wild species and primitive cultivars are mainly used as sources of
resistance to pests, diseases, and other environmental stresses. If
such resistancss occur, they are most likely to have developed in areas
which are subject to abnormal environmental stresses, or where
particular pests or diseases are pvevalent. The breeder's chance of
finding resistance is, therefore, greatly increased if he knows which
of these factors occur where cach seed stock evolved; he is interested
in factors which have repeatedly damaged or stressed plants over many
seasons in that general area.

The following descriptors should all be coded as follows:

0 Absent
+ Present

2.25.1 High temperature
2.25.2 Low temperaturc

2.25.3 Frost

2.25.4 lligh winds

2.25.5 High relative humidicy
2.25.6 High rainfall

2.25.7 Drought

2,25.8 Soil waterlogping
2.25.9 Soil salinity

2.25.10 Acid soil (pH<4.0)
2.,25.11 Alkaline soil (pHH>8.0)
2.25.12 Nitrogen deficiency
2.25.1, Phosphorus deficiency
2.25.14 Potassium deficiency
2.25.15 Sulphur deficilency
2.25.16 Caleium deficiency
2.25.17 Magnesium deficiency
2.25.18 Molybdenum deficiency
2.25.19 Boron deficiency

2.25.20 [ron deficieney
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Thrips
Capsids
White fly
Aphids

Springtails

Sawtflices

Uleq beetles

Stem and gall weevils

Other wee

idoptavan larvae

Other diptera

Viruses
Bacteriai rots
Clubraot
Powdery mildew
Downy mildew
Dark leaf spot
Canker

White spot

[ H_L o omou l—( l
Livht Peaf spot
White Dilster vast
Nirestem

Ring spot

Grey i

| _spot

ot ius ey

Birds

Mammals

Nematodes

APPENDIX V

(Continued)
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APPENDTX VT
(Continued)

Wild species and primitive cultivars are mainly used as sources of resistance to pests,
discases, and other environmentul stresses. If such resistances occur, they are most
likely to have developed in arcas which are subject to abnormal environmental stressecs,
or where particular pests or discases are prevalent. It therefore greatly increases the
breeder's chance of finding resistance if he knows which of these factors occur where
cach seed stock evolved; he is Interested in factors which have repeatedly damaged or
stressed plants over many scasons in that general area.

Fovord wid mark whick of the following stress factors have repeatedly damaged or ctressed
plants over many seasons tn the general area of collection:

lligh temperature High relative humidity
Low temperature High rainfall
Frost Drought

High winds

Soil waterlogging Sulphur deficiency
Soil salinity Calcium deficiency
Acid soil (pH <4.0) Magnesium deficiency
Alkatine soil (pi >8.0) Molybdenum deficicncy
Nitrogen deficiencey Boron deficiency
Phosphorus acliciency Iron deficiency

Potassium deficiency

Thrips Stem and pall weevils
Capsids Other weevils

White fly Lepidopteran larvae
Aphiids Leaf miners
Springtail Midges

Sawflius Cabbage root fly
Flea beetles Other diptera
Viruses White spot
Bacterial rots White wmould
Clubroot Light leaf spot
Powdery mildew White blister rust
Downy mildew Wirestem

Dark leaf spot Ring spot

Canker Grey Leaf spot
Molluscs Mammals

Birds Nematodes



