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INTRODUCTION
 

1. When the International Board for Plant Genetic Resource-, (IBPGR) finalized its
 
priorities for action on crop,; 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 (R'fl) to produce a consultant's report on vegetable germplasm with
 
special reference to those groWn in the tropics. 
 This report was available by the end

of 1977. The RTI/[BIPGR report included a summary 
 of available information on genetic

erosion and the priority reqluicements for collection and conservation of germplasm. 
 The
IBPGR concluded that more information was required and therefore an expert consultation 
was held 2/1-25 January 1979 at the National Vegetable Research Station (NVRS),
We1 IleSbourne , I K .. \ a r eLS It of this consul,:ation the LBPGR, at its meeting in
 
Febrin.ry 197J, 
 decidud cLi invite the Asian Vegetable Research and Development Center

(AVRDC), Taiwan, China to coordinate and prepare a plan 
 of action for priority Brassica 
spp. in coeperIltu with NVRS and the Vegetable and Ornamental Crops Research Station
 
(VOCS) lu, lapin.
 

DO r i i,, tli. liropean A:sciation for Research on Plant Brceding (EUCARPIA)
Crucit,,rac 1979 ,oor c, , I-3 October, European cruciferous crop breeders established 
the Clrlk'ifur (; et'l ic CoIscrvaJtion Group (CGCG). The CGCG's major objective is the 
prcveliti on a}t tirti ,r genetic crosion of cruciferous crops, particularly in Europe.

Considering Llit pacticilpantsadelep concern about tle very 
 serious and increasing genetic

crosion of thse crops, the Conference adopted a motion, formulated 
 by the CGCG, which 
addressC.d an urgent appeal to the 1.BPGR to establish a global working group to tackle

the problem of he intigral I enetic conservation of cruciferous 
 crops. The CGCG offered 
to actively 1p":ticipat in any relevant resulting action. 

3. Atter dist:ssions lJ.t.eeo AVRDC and 1BPGR, and considering the appeal of the 
Crlcll efrCent i(' olls2cvILill iolp, it was decided to prepare a report during an expert
conSL[tation hil,! in Japan on 30 March 1980, concurrent with the Chinese Cabbage
Symposiuts, Tsuki i. 'lhi is report should include: identification and information of the 
existitug COIL cI'LionIS Of'~ spp . (mainly B.1).i'a''yB p~~rut3 B. juouwa and:" , : d pl ict ion,; and :imps in these collections; identification of priorities
for colectcLinig tL> fill the teo-raplical/species gaps; netil a for Ion,-terni conservation; 

p for act ioi oil preliminary evaluation of material;plan coordi. nat td and suggestions for 
a list of descriptors f or col lection and evaluation data. 

4. I'1i repot if Lhia; meeting, (AGP:IBPGR/80/29) was discussed by the IBPGR during
its meetlin, in :,lay 1980. ,ol lowing this discussion the IBPGR Secretariat was requested
to ohtaiIIaddit iios' illo ria t ion (in a wider range of criciferous crops. Accordingly
a1 lUmber of V:Clwereu_C rijiteld to Stbilli t status reports on the genetic resources 
of: crucifteri.i; cl fi1ll, spec it jic reg,,ilns. 'The response to this request was overwhelming

Sec Appendi: 1). Subs,-itle1LIy a Soc retariat Consultation was organized in Rore, 17-19 
No tl.tbc r 1980 ill o id cl to CO l en Sc thlie abtllJaut inforlation into a coiprehensive "plan


f acit ion repOeL" ti, advi S Jli IBI)CK 
 On action to be taken. This meeting was chaired 
i Ir. 1.11. van :Alotcen, lIl'C;i i in-tic Resources Officer.hy 

5. OI tiw, l,,VltL'd, tIht following wert' able to attend: )r. 1.J. Anand
([AR I , India), !)I. '. Ci p iNVI C, 1K) 1/, Prof. C. (uiez-Camnpo (WPM, Spain), Dr. S. Nishi
(VOCRS, lap K.'I. TV(t,), Or. l)p.ia alianWdll), It. II. Toxopens 1/, (SVi,, The Netherlands)
anld P Pret. 1, I 0.1 i,.,t I.sity of MadiSOn - W'i.sCOnSin, USA)-. lr. Clu Ming Kai(ll 1.iaial 

L/ on behialf (,I i lie L.[l('AtII.', , i i t- ," ( lHietic Conservation -roup 

http:Febrin.ry
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to attend. The IBPGR
 
(VRI, China) and Dr. P.P. Khanna, (NBPGR, India) were unable 


Secretariat was represented by Dr. J.T. Williams, 
Dr. N. Murthi Anishetty, Dr. J.T.
 

D.H. van Sloten. The full addresses of the
 
Esquinas-Alcazar, Mr. C.W. Howes and Ir. 


shown in Appendix II.
participants are 


welcomed the participants on
t12'GR Executive Secretary,6. Dr. J.T. Williams, 

that the meeting would reach definite 
behalf of the 1.BPGR and expressed the hope 

that specific recommendations would be made to the 
conclusions on action required and 

on the
 
Board, particularly on collection requirements, 

sites for conservation and 


The agenda, as adopted by the meeting, is shown in Appendix III.
 
descriptor list. 
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RECOMMENDATIONS
 

7. The major recommendations of 
the Secretariat Consultation, which were endorsed
 
by the IBPGR during its meeting in Rome, 17-20 February 1980, are de.Cribed below. 

7.1 	 'The IBPGR should designate base collection centres for specific cruciferous 
crops as listed in Table 2 (see 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 1BPGR should use the list of crop priorities provided in Table 3 
(see pages 25, 26) in planning collecting missions. These prioriLies should 
also be brought to the attention of other concerned parties, e.g. the 
National Bureau of Plant Genetic Resources (New Delhi, india), the Chinese 
Academy of Agricultural S,.ience (Beijing, China), the lBPCR Southeast Asia 
Regional Comittee and the European Community (EC) Standing Committee on 
Agricultural Research, the latter especially for funding of collecting 
activities in cotintri es of the EC. 

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

7.4 	 It is recommended that the list of descriptors for PASSPORT DATA (Appendix V)
and the COI.,ECTION DATA SHEET (Appendix I), be used during collection and 
conservation of crucifer germplasm. Separate descriptor lists for character
ization and evaluation are needed for each crop within the crucifers. 
Specialists will be contracted by the [BfRGR to produce these descriptor 
lists.
 

7.5 	 Cons idering the conomic importance and complexity of these crops, the 
number of items for which no immediate solution could be provided during the 
Secretariat Consultation (e.g. descriptor lists, key for cruciferous crop 
species), and the need to review global activities on collection and
conservation, it is recommended that the Working Group on Cruciferous Crops
Genetic Resources be reconvened at a future date. 



LL
 

Figure 1. 	 Pak-choi (r,,,ca pt2,i.74- Suhsp) 

awaiting shipment to market near Nanking, China 

http:pt2,i.74
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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 B2,assica species. 
 Brassicas have an
 
important role in world agriculture: as vegetables, oilseed, forage and fodder, g, .en 
manure and condiment. 2,&. Xea oil ranks fifth in world production, being widely used 
for edible fat, as Ii.dustrial 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 morpliotypes 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. 
 In China for example the daily per capita
consumption oL vegetables is 0.5 kilogramme, 50 percent of which are cruciferous crops.
En northern China 85 percent of the vegetables consumed from November to April are
 
crucifers. Fodder and forage crops producing fresh winter 
fodder are of considerable
 
and growing importance in Europe and potentially important to other areis of the world.
 
Both in China and Europe cruciferous field crops are highly re,:rded for their green
 
nmanure properties in cropping or farming systems. 

9. pr,,'"g ',::e,3.pc7' and t. jzoica' occur as a range of morphotypes

representing,, parallel evolution of numerous vegetable 
 and oilseed form,,;. Each of these 
species is represented by heading forms, open leafy rosettes, swollen stems, enlarged 
roots, prominent floral parts and ailseed producing forms. Secondary and tertiary
evolution has resulted in adapta .s of species to different regions of the world. The 

. ;roup or cole crops are found primarily around the Hcditerranean and in
 
northern E-uropC, rplresenting vegetable, forage and fodder types. Forms of 
,B.u!ap'pcao is 
occur throu),,hout Europe, Ciina and Japan, where they are primarily used as vegetables

'Ind oiLiseds (see Figure 1). B. jzoicw,,2a is primacily an oilseed crop. it is grown

widely throthILout southern 
 China for oilseed as well as in the Indian subcontinent.
 

. is of considerable importance as an oilseed and fodder crop. Though adapted

to 
 northern Europe , .. ;: u. is now also grown widely as an oilseed in China, Canada 
and Sonuth AielriC a. Although of limited geographical distribution, 1B.ooriua is an 
important vc etable and source of edible oil in Ethiopia. In the past !. )11'.g.21 has been 
an isportan t source Of condiment and oil whereas today it is considered a noxious weed 
of almost ubiqui tous distribution. 

In add i t ion tile B? uzue P,, /x?- ing 
morphi otypesjis a major vegetable in the Orient (.Japan, China, Korea and India) as well 
as in Africa. larg,,e quiantities of radishes ale consumed, either fresh, cooked or 
pickled. 'l1h( oriental 

I(. to brass icas, [',cover a great range of 

radish is high yielding and also serves aS animal feed. In 
lI(r'pe and North America radish is a minor vegetable, while it is also grown in northern 

u rop t and palrt q of Soutit America as green manre , oilseed and fed de.. 

. lthougl,,h th. gentl t ic of i: and .'r) andplas;ticity ,:,! B pecies their 
ant iqni Uis ciitivated crop:; has led to the vast diversity in form and utilization, 
modernio'xt in of a,)ri eCnltUre ol I world sca]l now severel'; tlhreat.cns the existing 
diversi.ty. 'll, dicsire of vg'';tabite growers thirougiout tlle, woe Id for Fl-hybrids is 
resul I t in in r0, most tandraces and open(--pol linated cultivazs ofthe of,lacu'nt 

'And -- ':" T. > replacement is virua'l 'ycomiplUte in Japan, Korea, 
North ati( Solitih AIe-rica and northeri, Elurope. Very sigiiificant .;loses; have occurred 

http:diversi.ty
http:11'.g.21
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the past 20 years in China, perhaps the last great resource of genetic diversityduring 
in oriental brassica vegetables; Fl-hybrids are now coming into wide use. The rapid 

progress presently being made in the development of Fl-hybrids in crucifer oilseed crops 

will i,-crease genetic erasion within this group of crops. 

12. [1ecause of the genetic erosion as outlined above and the important role of 

crucifers 	 in the nt,triLion of such a large sector of the world population and the 
Europe, highincreasi-ng importance of brassica oil as a cash commodity in Asia and 

priority muSt be tiven to collection and preservation of the still existing diversity 

within this group of crops. 

ORIGIN AND 1IVE'RS[TY, E,'iIST[NG COLLECTIONS AND NEED FOP FURTIER COLLECTING 

13. Because of the great diversity of cruciferous crops, each major crop is briefly 

described in paragraphs 13-38. The ;ubject is treated in the following three categories: 

(i) 	 Assessment of the value as breeding material of the genetic base of the 

crop. The bronder 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 

on -	 Large scale for more than a few hundred years will havecultivated 
acquired a considerable degree of differentiat ion into forms and have a 

broad, and therefore very valuable, genetic base. Consequently knowledge 

of the history of crops is an important aid to this assessment; 

(ii) 	 Assessment of the extent to which the genetic variation of a crop is 

conserved; avd 

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

spp. is supplied in14. A map indicating the origin and diversity of major Brascoi 

Figure 2 A summary of existing collections is given in Appendix IV, while more 

nature of samples, source of collection, storagedetailed information on curator, 
facilities, documentation, evl nation, etc. will be published at a later date in the 

IBPGR Directory of VeecLable Germplasm Collections. The information on further 

collecting required is summarized in the chapter on priorities for action. 'Fable I 

is provided for easy referenc.e to the different crops. 

15. B,. .z u. ,' (Wild relatives; n = 9 cytodeme) 

1.l 	 The taxa related to ". c,,wca have traditionally been described to the 

following sper;.fi.c epithets: 

(syn. :m: &h"r"nBoirgaciZ) Canary Islands'. u,>:"'72"1. 	 b9 

B. ,,,,, wild in England, Brittany (and northern Spain?) ; coastal 

.B. .±,2 '!,: w northeastern Spain, Mediterranean, France, (Italy?); coastal 

B. ,UJ! :i±' :2 Corsi, i, Sardinit, Tunisia; mostly coastal 

: .P~J 	 'f. * lg,,adi Islands near Sicily;, ' 

. : .' 7 . -",:'. (comple:x) Sicily, mainland Italy, northwestern 

Yi'io. I;iV i ;i coat; La! 

,'. ., ': ( p le:.:) ';reece and Aegean Islands, Crete 

B. ;i. ±'?'."K . Cyprus 
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Table 1. Reference to genera, species, subspecies and varieties,
 
common name, main use and related paragraphs
 

Taxonomic name 
 Common name Main use 	 Paragraph
 

Brassiwa V7ps t2'i3 

B. carnpestris subsp. chinensis 	 Pak choi Vegetable 30
 

B. A.O,1'fl7X i,- subsp. japonica 	 Vegetable 32
 

:3. ,:ItipLX3 ~2' SUbsp. narinosa Vegetable 31
 

B. taPZcwi;' -i subsp. oZeifera 	 Turnip rape Oilseed 26
 

L?.,,.",:,> subsp. pekinensis Chinese cabbage Vegetable 29
 

P a subsp. rapa Turnip 	 Vegetable/Fodder 33 

:zU3S'?Q cinata 	 Ethiopian mustard Vegetable/Oilseed 34 

5iraVL%&aL juncea 	 Indian mustard Oilseed 27
 
Chinese mustard Vegetable 28
 

Bnassica napls 

B. napu, var. biennis 	 P pekale Fodder 23
 

B. nCapW var. napobrassica 	 Swede turnip Fodder/Food 24 

B. napas var. oleifera 	 Oilseed rape Oilseed 25 

Braajiaoa nigra 	 Black mustard Condiment 35 

B0ssica o102aatca 	 Wild relatives 15
 

B. 	 o!,2racea var. acephala Kale Vegetable/Fodder 16 

. o1.xaca var. abogZabra Chinese kale Vegetable 22
 

B. ocaa" var. botrytis 	 Cauliflower Vegetable 20 

B. o iwi var. (!(p-itat z 	 Cabbage Vegetable/Fodder 17 

B. .:,; var. vn7mifor'a 	 Brussels sprout Vegetable 18 

. ora,,.: vat. eson:od-'Kohl rabi 	 Vegetable/Fodder 19 

-ar' acoca var. t;t71 ica Broccoli Vegetable 21
 

.iw,;: zt;"/."s Rad ish 	 Vege table/Fodder
 
Oilseed/Green manure 
 37
 

Ra~'s7n:',spp. 	 Wild rclatives 38
 

Sinapis alba 	 White mustard Oilseed/Green manure 
 36
 



rr.t 

F r . 
Z"."':-" (2 n=34) 

Figure 2. Origin and diversity ,:, ijor 3P2:.?oi : spp. 
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Some populations in Syrir, atid Lebanon seem to corrL Si,,.nd to the B. ci 
COiu1ion1Iy establi I ;pec i for ieseCOIlp ILx. TI110 sIOd use of li cp. LI)ets t taxa 

can be m.sleading. All the above have in - -i'(0iroOlOSceS and aretaxa I.) 
cross-fortile with culti.vated B.11icu >/wc'i,. 'le hv.e heei treated 
as subspecies or varieties of 1B. a ,a-i by ;i uumhl,,; of authors. )omes
tication was probably not only mzde from wi. ld i'-. C!, but also from 
13. ova In any case, i.t is obviouooi hat it tock pin:ce from a limited 
number of wild popula.0tions. The whole group coilt ;:ote; a super complex 
with many isolated and genetical ly di ffereiit i t-d popl ations and is of 
great importance as a source of useflu[ genes. 

15.2 Brac breeders usually keep some samples of these wi d taxa in their 
collections. At specific level they can be al.so obtai ned from UPM (C;oez-
Campo) collection. Several samples are aiSO kept by Snogerup (Lulnd. 
Wills (Dundee), etc. It is evident that wild1(:)tXA have been collected 
previously, but this has never been dot:e systemat i:t ly, i.e. covering 
their whole area of distribution and taking ii. to ,iccoullt the genetic 
d ivers i ty that d ifferent populations can contai. 

15.3 	 At least three of tie above taxa ,.hotilId be consideied endangered. 
!,. ' had even been considered extilict for mre- lan 50 years Inllil 
two irn. ividuals were recently re-found. i?. mac,' ape wi L: indlhi ;cent 
fruoits is restricted to a certain altitiide 'ondi Or itt tt iol on 'Asun I
 
island near Sicily B. //I. ne-" seems to be \et-I '.'e in Cyprus;.
 
PB. ()OIK, I , [ ,i t . / r/I I 1. * ' tII(Iia!', (I"( tiiid7'
t, 1 . ' , I " , , < ', ,. ... , 

May 1o t be endangered as species, but many of ti t topIlaVl ion ; are. Thus, 
from the point of view of the genetic resoi-co's thI,,' may ConLain , these 
should be both col1ected and preserved. At leas t It--120 :samp.lt,caii and 
should be collected by covering the entire goolali ;rad taxonom ic rangle. 
Tiis should be done by taking the necessary LtI,.0. Lrcato aVOid ircre
versiib!.e damage to the natural populations. Rotcour',.datlOn s on the minimum 
sample size should in this speci al case be ne, leteted. A prudent ,ampI ing 
of each existing, population fol lowed by mu It i p)I i IM :ho Id be carried 
out. DIata recorded at the time of col lection should take into account 
conservation aspect:S such as total sizeoof plmnt po tlation, possible 
threats, ecological aspects, etc. Other descrtTptoLr!; used for cultivars 
could be only partially followed. Col loCting.l,-otimlI be undertaken by the 
simultaneous use of the following three procedure;
 

( ) while collecting cul tivars in adjacent are-,s; 

(ii) 	 by planninog some expeditions to areas with the hiighest 
concentration of diversi ty; and 

(iii) 	 by using the basic structure provided by the mombers of the 
Organization for the Phyto-Taxonomic Iinvestigation of the Mediterranean 
Area (PH'IMA). 

-17,11
16. a a, a ' 1.w (Kale) 

16.1 	 The antiquity as crops of' l.s (alld of eabbai,,;) iwake:; them the main 
source in . ' ,, of ,enes conferrling, resis;tain'', to environmtiental stress. 
It is s1ir. ly n Coi no idonco that resistaic, to dltht. cold and disease is 
[ound 	repei ted lv in kai, s, hot so'I(Iii i n more rOItIt y evolved ,. a.' 'vi, , 
Crops . entre.s of divo rs itV for ;n1ial MInbienatial (winter hardy) types 
of kal.,;s tli' : ot Er lpe ill st hi ci gioat nAt iOfit,v. Since the "even

teelih Cntultll-' kaloS have beien used illcl'easinl,!y 101 cattle fOOd[ in northern 
Europe, and mally regional types still exist. l)ist i1WtL ive types include 

http:Rotcour',.da
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the branched 1000-head kale, the tall, woody Jersey or tree 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 are collections of northern Europe biennial types in the UK ano 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 recordsof collections from central Europe and the Mediterranean; they urgentlyare 
required. Types (which must be of recent introduction) are reported in
China. but are probably not represented in collections. 

17. Brassica o/.,'yi'sa var. oa.itata (Cabbage) 

17.1 Cabbages are of old, southern European origin, with numerous secondary
centres throughout Europe. Types differ in size, shape, 

gene 
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 tile USA,
and lesser ones in England, tile Netherlands and Scotland. 

17.3 Despite the relatively large scale of cabbage collections, its additional
importance as genea source for the rest of 3. o/.civauac should not be
underestimated. A systematic collection of existing types in Hurope,
including the Mlediterranean, is necessary; a particular deficiency is the
fodder Cabbages. In addition, cabbage genetic resources in many parts of
the world are threatened by the increasing; use of Fl-hybrid cultivars.
Cabbages :lrt. also becoming a major crop 4n the sub-tropics. Although of 
recent or ,in, the 'tropical' types - in particular those of India and 
China - ,ippwar to be under-collected. 

18. 13acela '1,.,7 var. . A, Th7 (Brussels sprout) 

18.1 Brussels s i outs originated in the Eighteenth Century in Belgium and then
became established as a major crop in several northwestern European
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 Despito the mass ive genet-ic erosion in this crop crused by the advent of
Fl-hybrids, most types have been relatively well collected. Because of
this, and because the relatively recent origin of the crop indicates thatit his acquired few unique genes, further sys temat ic collectiton i.s 
unne1ceOssary. 

19. ,BTraa:k , , .vi -, lc- (Kohl rabi) 

19.1 Kohl ,rabi first appeared in the Middle Ages in central or southern Europe.
The crop is now widely grown in southern, central and northern Europe forho thi human and animal consumption. Types differ in colour, size, shape and 
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flowering behaviour. The crop has become established in parts of Asia over 
the coursei of the last two centuries and is important in northern China. 

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

19.3 	 This is a crop which could easily contribute to other B. olcraccca crops, or 
become .stabli;hed more widely in its own right. More collections, 
(', ]iill IV trill soLLher'n Europe, are necessary.;IA 


Ii gure• 3.,c A Brussels sprout 'tc,:,,var. • ,,, , 
introduction into the USA (PI number 343675) 

3. 	 I. 'l'bl ani ;t i .'nt. e of .:ai, I if I owVr i s southern Ital y, although an 
a 1ier " i,it in Owh iev;mt he, been postu lated. I t became establ i shed 

11(111 t ilt .: (I I t e i raIntanl r'ee il (111r i [Ig, tiL 1 (1(11Ied ge .i FlrnI le, 
-,-l ait (ctliIi'itr, .colld.al' lnOr t es Lt,rn ii1 n1 Centres 

1l,1 1 i, d u,) ,iiivl t/m iti th, cont i hit' Lit area and .nn i a Is in 
alit i a. ,. F m t( ,V it''ite1t1. to 'Renti ethi Centnri , t .' -irV centres 
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developed il Ind ia and Australia, and the 'tropical' types which first 

evolved ill11d inahave spleald throughout: Sou th Asia. Calu 1if ower is now an 

imporI- clat p in i1s t ot111rI trioS o0f the 1l-(. 

20.2 	 Substait ial c:i lectLion.; cXi: ;L in t:Ie NthLerl Inds, Sweden and tihe lK. These 

are Ia mostI t: i I.Iy of the nor tIwesteri I 'Iropean t:ypes. In addition, there 

Ma12 Lare COl 1oct n'MS illthe 'SA antidTaiwan. 

col lecied and LiM SI'e'11it Ila :Lt 

ra' t e i;-apid I C'ol ng a the ex[.ort CautllI fIO1o e'- dtl,;t ry develops there. 
20.3 he ;11 Ii111 lCui t hasI M '1 5ue. 1s d or 

CoIlt L je ai or iy. There are 	 lt) /celssi.OI1Sis 1i)1-Ci 	 apparentliv al'so 

:lld 17o '0111othe-r i S bot itFrilg hefl rom11NortI- Af rica v,' I Ci 	 COUlt: r ur 

Mcdi tei-uean. Tht. i sport of Australian var eti.es has virtua l.y replaced 

tradit ional autul--lilat ur ill, stocks in several parts of no r th1w u Erurope. 

'these deS 'Ve On:;'. rVa tion. Br itish ond Itltchlhieni ial I ypes are still 

t:,.,( l'o'Of cot!imile, 'Ci and ,j - tl - , .i ivars, 

''11est can11tai,s ',('.otlictck d hefore curretnt ;adv ino. illtreed ilg threaten 
-t os;est bY :I Tide 

i 
' 


erosion. The 'Lopiop i tyl) s arc prohab 	 y renpre!;lt-ed on1y in the 'Taiwan 
c .l c t ion.t:, l~ p t-,tlin iri t t ''ev<ly r'eic nt: oFI. aI Ihere is a;Jc< _te 

dtiversi tv of type, ,'lnd :;v:.tcnllit ic col.lecting - ipartittiir y in India - is 

-I'qu red.. '1L1'1m -d stoclks it.ill txist in Au,tVt ia. 'They are of 

l1ecollhilIlt.t of existing (orrelativcy ' r. nt il,,in ind! aret ii 


extinct) ',l *. le'' horv, 11
Iowet , ormed l t S( o12f mil ivars which 

ha.e lle II ;tLn' stCO!;ll illiiilln,' 01ther parts of tile world 'nlld,the refore, 

dts Vt' tOuse;('l'Vlt iOD. 

2 1. .. . . . . . . . . . . . 

1owers andi 1l: may21. 	 L Broccol i ethl ir' i ii Ii ene Coit I - IL:a y - wi th call Iu 
Med i Ler ranear, BicnriaI forms have beenat so hv or, i i nt O t ile e:i, tern 

s' l1t. L in 11n t",w s tt'r lli i l ),'! ri t aelt.ii , Onet of theillC.r the t_'1' u't 
) 

lnnua]Ior:'1s (tie, ,roe--sep rout: i)g -,:otco I i or 'Caliab rse has become a 

North AillerilCi since the Nineizeenth Century.mla]or crop ill ;ollh'ast As.i a and 


Man',' olhl i ','I' av; t 50t'l ti0o1it d.
 

1pr' Tiolol !'1op1"O ' o sLored aas a 	 airly good co II c2 .2 	 B i iennaIit r(m IIL'i t 

fie Ca Illtel' t i siamp y repres ented 	 in Europeantion lin th, UF. 


ASian A Ameullk 'l,ioi,'
; III l e1 t 

21.3 	 Co l t'I: t I I 1Ol liti' It lat i ',1'1',r 'on tie I 1 1:tii i Pr orljtrv .',;: 1 I; s 

t cntll if IO 'l1itCv. particular,ir [nhtiratIeil hv tli' ),I .ti of tt l I ian 

requi re, cXt il . i i l&.oli Bi n Itesthe lnirri'".' ut I tie;, o7 ',al 


ex i t: in v I -Ili-rifeall u ti.
[I ; tSi',lit ciits li y \'Ilr -owl ,tck:;. 

,1 thelIi p III: i I I to heconle mAIth11lih tlillt i o i liici lle e t hrIea1t , th'1 rop 

0r i.)0'c,of ma ipM'i'fli'I.<5' .nl i-'; I.lsiVe; clti,'khei coill;;e rvatiOi. 

- 1i o 0 t - c I op .tIl i A!; 1 and theI22. Chi li 	 ;tA i t 1i:iv it , i ,21 !;ol1 
orli lit ' i I ; i I i 10 ti'r' tlo 1), 1 tl:iv, IytO';p I 	 I ii,"t Iupper>tosl 

i t i l1io ,:i] hor l:I!, he pot' N1OW l'from01-o,: tltlitII l i,. it'' 
()Oloi 	 c,)l, cro<p.;,
 

ctLio1 il1Is i OF. i ti '\ c7 0I, .c! minor secoiida 'y 	 i:ollI'2'2.'2tl'f e Ii, ,i 111,;1I IC I 

tlropt .'
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22.3 	 Supplementation is necessary, particularly of Chinese material. Adequate
representation of the genetic diversity could probably be easily achieved. 

23. 	 Brassica a:n var. bDtcn:.mi (Rapekale) 

23.1 	 The rapekale or fodder rape is a crop which f.;r:t appeared in England in 
the Seventeenth Century; it became the fresh wi!:1.ur fodder crop of the UK 
and Ireland. Landrace material still exist, mai 'y with seed merchants. 

23.2 	 There are no substantial collections. 

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

24. 	 Brasa,o , a var. uwcxamica (Swede turnip) 

24.1 	 The Swede turnip or rutabaga is of recent Eighteenth 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 itwas a widely grown 
fodder crop until recently and has also been used in Germany to gap p
fodder beet fields. Presently its importance as a fodder crop is limited 
to certain areas. Swedes are difficult to distinguish from turnips, and 
they cross quite readily. Seed stocks must have had a mixed parentage in 
many pl aces for generations, resulting in very substantial introgression
of turnip genes into the Swede, which would explai.n the nearly complete
series of parallel variation with the turnip. The genetic-base of the 
Swede turnip is unexpectedly broad. 

24.2 	 There are several major collections of Swedes in Europe. 

24.3 	 Most of the genetLc variation appears to be conserved, some additional 
collecting is important. 

25. 	 var. (Oilseed rape) 

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

Winter rape, a biennial 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 ;ppeared as a crop around the year 1600 in Flanders and 
very rapidly replaced the existing winter turnip rape throughout north
western Lurope. The Dhutch name is koolzaad, from which the French name 
colza is dt'riv,'d; the German name is 81raps. The oil was mainly used 
for i IIurn iMmiatiOn hut with the introduction of petroleum products, 
e[ectricity and t'.e tropical vegetable oils, winter rape production
underwent a s,,.'ere dctc! ine in the first part of this Century. This, 
comb i ned 'ith the, fact that hL crop has had a short domestication 
period, preliahlv explai a ,'bi Ihy. ,,:atI . '1netic base is small. 

Summe11111r , a, I ciii, ,a;on in spring; and harvested in the-. tp 

I at ( l" p. 't. , , I t ;lma e r. 

Li ttle is iaeanowof the Iii!;troy of summer rape; it is not mentioned as a 
crop plant, or otherwisc, in historical documents at least until ca. 1700. 

http:wi!:1.ur
http:bDtcn:.mi
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Since then it has developed as a summer oilseed crop - like summer turnip
 

in places where winters are too severe even for winter turnip,
 rape - grown 
 also aSweden. Summer rape is 
such as the Canadian prairies and northern 

grain crops in Germany. 
gvcen manure crop grown between smallhighly vlued 

into&forms (until recently 
There has been iittle or no differentiation 

acid zero cultivars); it seems that only 
with the creation of the erucic 

show a great internal 	variation.exist, but theserelatively f,.. 1andraces 

in Europe, especially 	in Poland 
25.2 Good col lec:tions of oilseed rapes; exist Japan and Korea.and the Federal Republ 	 i . of Germany, and'also in 

additional
to be conserved, some 
the generic variation 	appears
25.3 Most of 


coll.ecting of suhlil,'er rape is important. 

!,,fe (Turnip rape)
26. traae -z , 

turnip rapes, two ecologically different 
26.1 Of the turnip oil,;eed rapes or 

forms are 	 rerocui ze'd 

sown in the autumn and harvested 
Winter turnip rape, a 	 biennial form, 

in th. earl',' plt of summer; and 

and Asian 	 forms. 
Summer turnip .p, differentiated in European 	 The 

turnip rape), is an annual form, so%.-n 
tur- ip rape, (or springIurop{'n 

same year, while Asian 
in sprinjg 	and harvestled in mid summer of the 

normailly sown in autumn and harvested by the end of spring
forms are 
of the foil ,.iu, yoar. 

inning in the late Fourteenth Century seed from 
Winter tr IP1 : be, 

This was a widespread 	practice in
 -- for prei:;Ing oil .turnips was 
However, in the
 

E"urope and graduatly specialized oil forms developed. 

) winter rape appeared

parts jf northwestern Europe the (13. napu
temperate 

Only on the fringes to the
 
around 1600 and replaced winter turnip rape. 


and north, is winter turnip rape still 
used, apparently because of
 

east 
Its genetic variation seems
 

its g-eater capacity to survive the winter. 


lIimi ed. 
is known about summer 	 turnip capelittle(Europ.an): verySummer turnip rape 

crop in case of failure of 
it was used as an emergency oilseedexcept that 

areas with a very short summer period
[t is grown in
the winter crop. 
and on a large scale in the Canadian prairies. 

like P , .:,'northern 	Sweden 
narrow; a 	 fewgenetic base seems 

Unlike the parallel. Indian forms, its 

landraces 	exist, however, showing great internal variation.
 
rape forms are extensively 

Summer turnip rape (Asian): Asian sumnier turnip 
'fTe Indian types include 

ia, Pak-stan and Bangladesh.
grown in China, [c 
and yellow sarson. 

three morphologically diff, rent ecotypes, 
toria, brown 

dwarf, igiihLy incompatible, erect with comparatively 
fewer
 

Toria is than the other 
earlier in flowering and maturity

fruiniLig branche'" and 
fo-ms are

hr-n sar" n, two niorphological ly distinct 
two ecotypes I. lu 

Indian subcontinent. 
are grown extensively throughout the 

identified and 
much variation for tereent of 

The thL-ee 	 forms, in general, do not show 
The Cli f f'rent types 

oil, i 1t1d ,lcpu	silolate content of the meal. 

ar helieved to have origliated frot 3 Wild 
of Asian turnip i'apcs 

tioeasternfrom western .uropt
iicli had it.s; distribution 

to have given ri se to a o-ran 0f 
China. T'h is wi d propetuitor is bel ieved 

of selection in t., three
three different types:is ai reullt ofsubspecies rapi. r,,uA
west, selection for 

maini rue ions; of its habitat. In the 
in the Far East ci. cc t i (in or 

pave ri se 	 to the turnip forms, whiletypes 

http:Europ.an
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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 Afgha 1istan and adjoining areas of Pakistan and northwest India.
 

26.2 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. In 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.
 

26.3 	 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 
Lower 	mountain ranges of the northwesterai and northeastern Himalayas

need 	to be explored. In 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:
 

(i) 	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;
 

(ii) 	 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
 
Bang] adesh. 

27. Br. aiea jzoz:?cul (Indian mustard) 

27.1 	 The Indian or brown mustard is grown extensively for its oil in Asia 
with India, Pakistan, Chin . Bangladesh and Nepal being the principle 
growing countries. Due to eco-geographical variation in the area of its 
cultivation and differences in the requirement of the produce, three 
morphologically diverse types are grown in the Indian subcontinent. These 
includ o Iciferous (oilseed types), semi-oleiferous (the dual purpose 
type, i e. fo r its semi-succulent early leavec a; viotabhe and seeds for 
oi 1) and rapi fer l; or leaf,' ,'', , (fol- i to; l.avt,! it!; v,,getable and fodder).
The oleiferto t.',pk.; at'. ,rokn pn act-ical ly throughout the Indian sub
continent, while the leafy and vegetable types are grown 	 in the north
eastorn part of hidia, Nepal, China and southeast Asi.a. Dhue to the 
sympa tric range 	 of distribution of two species, F. n:,(l a and h. c-arq)catris, 
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that are widely distributed throughout the Mediterranean region, the 

plateaux extending toward the Far East,Ethiopian and the northern Indian 

the allopolyqploid I". ,e.' r, may have originated almost anywhere between 

eastern Europt, and China. 'Two major centres of diversity of india, 

mustard (viz., the northeastern and northwestern) contributing to the two 

different phenotypes are recognized.different race!; of characteristically 

These two races appear to have originated clue to natural crossing between 

= 16, BB genome) as a common genome and different subspeciesP. uiq '.z (2n 

of . n(2i= 20, AA genome).
 

explorers have collected landraces, and some
27.2 	 Over th- years, breeders and 

of 	 their related wild and cultivated species, from different states of 
at majorIndia. More than 1. 500 accessions are currently being maintained 

research institutes. 

27.3 In China material needs to be collected south of the Yangtze river and 

along 	 the Sikiang river (for wild material). Collecting in the Indian 
guidelines as provided insubcontinent should be executed following the 

para 26.3.
 

28. B2assi !a i7ooioc (Chinese mustard) 

28.1 	 The leaf mustards (h'. jiozccz) have an ancient history of cultivation in 

China . Several types are recognized; vars. rTnorea, buzllfol7 a ('tsa-tsai'), 

tWU),z JI'Kw ,.:.,' Intay ,fo-ica. is generallya ~roue ,, pifoi~a and China 

regarded as the original region of varietal differentiation, with the 

highest level of diversity centering in the Sichuan district where the 
variations,famous 'tsa-tsai' pickle is produced. According to the trend of 

the geographical distribution of F. ,iou!e. is as follows: 

a) lakarashina group with pinnate leaves - distributed in India 

central Asia and Europe; 

b) 	 Nekarishina group with enlarged roots - distributed in Mongolia, 

Manchuria and northern China; 

li lung and Nagan sz kaai group with leathery 	 leavesc) 	 1lsueh 
and many branches - distributed in central and northern China; 

,ind 

d) akana group with entire, succulent leaves - distributed in 

southern and central. Cl:ina, southeastern Asia towards the 

Himalayas. 

exist in Japan and Taiwan.28.2 	 Major collections 

Korea and southeast Asia.28.3 	 Further collecting is required in China, 
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>1 

Figure ' . LrE I Vt MtU1n types of Chinlese Cahbage (alc
 
susp. 
 for 

market on vgetahl)e commune near Beijing, China 

29. B2'aSiO(Z sUbSp . (Chinese cabbage) 

29.1 In :5. ?w' .- ot, o, several important subspecies are recognized: subsp.
pekincwia. f~ ~ and r: z.Wi th the exception of subsp.

japo),imu, 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 t:hemse Ives more or less in isolation 
from each other. Tht,% air, considered to have differentiated and developed
from a common prog,.ni (.or oilk.ed rapes - after the latter moved to China
through .ust,-rn A,;i:i or 'Iont,,ol i:ias an a ricul tural crop. Chinese cabbage
originated in :Po:inutcug 'C-r hna and a large variation can still be
observd k'sc Fi guro ") .l,.din; types of (hinese cabbage were introduced 
in Japan about 7) years ale. Through the introduct )n of Fl-hybrids,
especially in ,Japan and Korea, much of the open-pollinated material was lost. 

http:prog,.ni
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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
 

collecting of landraces and other open-pollinated cultivars is completed
 

and their conservation assured. This collecting activity is considered
 

to be extremely urgent, since the cultivation of Fl-hybrids is rapidly
 

it may not be before long that the landraces could be
expanding and 
irretrievably lost.
 

30. ,.msi-ca e, Ur scbsp. chinerwis (Pak choi) 

a very important
30.1 	 Pak choi originated in China (see also para 29.1) and is 

Although therevegetable, especially in southern China (see Figure 5). 


have been no reports of any existing collections, a wide range of diversity
 

the long history of its cultivation. In
should be available in view of 


Japan Fl-hybrids are now widely grown, but a number of landraces have been
 

Pak choi is also an important crop in southeast
collected and stored. 


Asian countries.
 

Ili ( ' . su bup. : ': ) being harvested:' o 
f~~~01 nve'ti Ib commumene irNanki g , Ch ina;iU+7T 
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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 preservation of the genetic resources in the farmerj' fields 
are accomplished. Since Fl-'iybrids probably will not be too practical on
short-growing ? ucoc' ., it is 	 preferable to ;,ive it a lower collecting
priority than ,>.'.). S.,..Some old cultivar., cwn and perpetuated
through the ages by traditional farming practLi,. in the southeast Asian
highlands (Thailand, Malaysia, Indonesia and Phi. Lppines) ought to be
collected, possibly through the assistance of the respective national 
programmes. 

31. Brcassicoac7arWmctiu'a subsp . 

31.1 	 b. ,a1/pdat'p, subsp. t:'w,:xi originated in China (see also para 29.1)
and was introduced in Japan about 40 years ago, where it is now considered 
to be a minor vegetable crop. 

31.2 	 A small collection of 
two 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. 

32. Brass . 7"?a?',-,. iJ subsp. 

32.1 	 The subspecies JiqoaFc 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 gooc collection exists in Japan.
 

32.3 	No further collecting is required. 

33. BrLaa1ic (oampcat,'7.Isubsp. ,ux: (Turnip) 

33.1 	 The turnip was probably knoiwn to most arcient civilizations in temperate
and subtropical Eurasia. The turnip is grown to date in varying amounts 
in many of theSu countries; usually as a vegetable but sometimes as fodder.
It is an important crop and is grown widely in .Japan, northern China andMongolia, parts 	 of the Indian subcontinent, Europe and the Mediterranean. 
Although there is some uncertainty whether the plant was already known 
to ancient Egypt, it was definitely known to ancient Greek civilization as 
a vegetable. 
 Wi thin the old Roman empire the turnip was decidedly popular
both as food and fodder. The crop subsequtently played a significant role
in the agrarian revolusti on of northern Europe after the IMiidle Ages and 
bec:,'tne widely 1I ,d th r ,,)cllhot, t entire Europe. From the seven teen-hundreds
it gradually hLO t 1,s its )romi neice as a 	 ood crop to the potato
and it contilnues t:) linger on to this day as a minor ve getable. llowever 
i L t i I I i s al i tspar tai L 1)1Ule fodder and forage crop in mi xed farmingsys t~tItl, i II tmh. 'a);ir a; KIacmI()I+ 

33.2 	 There arc itjoi col le't iin Japan and Euirople. 

33.3 	 in Japan th, available geno tic variation is conserved; in Europe an
important part i!; C01loCted, but there is a need for additional collecting. 
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34. 

35. 


36. 


turnip-
Largely unidentified and virtually uncollected are the traditional 

Lhd Indian subcontinent, tile Middle East and the 
growing areas in China, 


Medi terranean.
 

BRpaac , : Q:,u. ' (].KGheiopi 	 an mustard) 

the
34.1 	 Kthiopiano noi previously also called Abyssinian mustard, is 

ni(,, ', ', oilseed and vegetable crop of Ethiopia. It ismain 

an ant: icat,. c1 (c-rop ilnE'thiopia. Three types may be disiid., row 

mainly

Oit; l d is1 typeo; naioly used as oilseed crop, those 
'iligui;h , ,! 

;,1 :101 t ypc,,1 o r bo tItpurpose ,. There does not appear to 
fo I vU -o I b110 

into crop types. A great deal of genetic
be very much di !,r,,iit iLtion 


il i 0I the accessions.
manyvariation ,i.; .
 

i 	 -. I it and Furope.Li,;i; I tiiopia34.2 'TIierk! 	 a,, 

tiW L ,iti ,a:itio would appear ro be conserved. The European
34.3 	 Mlucho0 Ic 

colletion it >1'cit i_-yi (about: V. accessions) is in urgent need of 

miiltip li ca t ii. 

Thaat:cJ (Black - 11tord) 

35.1 	 BIack llt tIiiic s,idespread in the Old World during the Middle Ages,
 

',ii itod in Asia Minor. Landraces occurred throughtout

prb .bl l',Vi' 


men t . It becamepa use except as a condiI t i t))rL.e itt 

during the nineteen-fi fties, being replaced
1:ut: 	 . i1.J I I t I 

virtua lv ,i a; .ACrop 
minor 	 use is as green manure, but its short life

by .> .,0.1. A .in 
si liquas - leading to itscycle 	 and, :-!it';,' tg, habit of P. lt,':Z 

becomingeo;tablii it - t --	 will probably prevent the crop from ever 

of Im .;. 'I Ld,'t 11 in EurOp • 

largely restricted to wild or Asian
35.2 	 Collections irc minor, a,,d are 


accessions.
 

may persist 	in wild
35.3 	Many taaidraces have been lost, although their genes 


These Should be collected, for possible use in, say, new

populations. 


,j; since it is not 	 a crop itself, except in sonic parts
forms of B. 	 :,Icirl hut 

brassicas.
of India, 'ryc m.nust :ve a low priority relative to the other 

S i!t 	 , jZU, ('.. t: mt,;tard) 

qua Ii ties of the seed of white mustard were highly regarded
36.1 	 The nedi c i 

to have been grown intensively
in ancient time-, however it never appears 

It is used in northern Scandinavia as a sunmier oilseed 
on a large scale. 

noais ai arn manure crop in Germany. There appears to be crop and 
landracevarieties on tile market aredifferentiati oil iitto 	 forms. Tle 

like mater i 1robabyvi:ith a considerable internal variation. 

and the USSR
36.2 	 The main col Ic'Ctiio; ire in the Federal Republic of Germany 


and .r11t- S ihl i t ;1ii.
 

36.3 	 It cL I ko1-(l-1v t tt; m.ost the existiig; genetic variation is in l these1 of 
ot iII be coil acted 

coi I Io' t i,)nr. . , i,mch v IitlIable wi Id material can 

il i :a,lit s,,o:;t l-i ,1., i to,' c 
 nt ;li al'i-c a 

37 . c ,:'2.". " , ., i;t 

1,1 ,iI rraian was probabl ly lhe si te of ori gin of the large
37.1 	 The LaCs d ic c i 

rm (var. t.: ,"1"*o7a) which spread east and west from 
rooted (tl t: iva t o 



. : 	 , ¢;.44, , 44;; <"':
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there to become a~ iajor crop -especially as a 'poor mants' vegetable
throughout most oi uoutlzieast Asia and the Orient (see Figure 6.) and a 
Minor, less i-mporta. .crop in most European countries. The small 

'4, European 	form of var. radicoZa probably originated during the Sixteenth
 
Century. Substantial gene centres now Iexist for the large forms in Asia 
and for, the small forms~in Europe. Foci'1er and forage types also developed
~~recently in northern Europe~from the large radicoZ. ,Two non-bulbing! 

.. 	 types have more. obscure 'origins. Var.' mougri, grw'o t dbelae
 
and pods, has gene centres across southern Asia. Var. oleifera .- the

'oilseed radish' '- probably dates from the Egypt of. the Pharaohs. .This 
variety, or forms used for a similar purpose,. are ancient crops inAsia. 
It was a traditional green' manure crop in Taiwan and it has 'recently*been 
adopted as a green manure in northern Euroe 

, -ii !!! i! i;iT 'i

I!iiii? !ii i,,91 !~ ii% ~ ~~ ii!i!i i!!i!Si i ,i!i~ ! <i i i i !i! i~iii !ii~
!i!i iii iiii% i ! ii 


,
0,9 : ; ~< ~~~ 'i ,!:i !ii ~i; " :i::!% : :! i ;:!,Qi! T i!::
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T 2 £ 4.4444.:4.4 

http:China.oT


22S 

uoe

fErp adAsa aeileiti

37.2U Sustnta colcin 

Kuorean and Taian,materoianxt in Asrian
372Sbtilcollections 	 ofIdaJpn 


types.
 

radicola appears to be fairly well collected,
37.3 The small-rooted Europe,,l 

The large-rooted,\European
~although some supplementation may be necessary. 


includes fodder forms, needs further collectngVrticularly
radicola, which 
region. Several Asian centres, notably the Middlefrom the Mediterranean 

East, India, Korea and China, are known to contain' many distinct types of 
the

radicola, but collections are small or non-existent. These must have 

hi-ghest priority among the radishes., ,, 
__ --

of green mianure radishes in Euroempais e
The recent developmen~t 
importance of the collection of this type (i~e.,th 'oilseed radish') from
 

As an intro-
Asia., It appears to be-.represented by very few accessions., 

ducton
i isbelivedto'~6ccur as, anminor oil crop in Chile and *should be
 

collected from there as well as Asian countries where it still occurs.
 

38. Raphanus spp. (Wild 	 relativ es) 

in the wild in the Mediterranean area,
38.1 Raphanua sativus does not occur 
Several subspecies of Raphanus raphanistrwon 

, except as an occasional escape. 
are recognized: subspecies raphcmistruni is weedy with a wide distribution; 

on the west Mediterranlean and Atlantic ocean
subspecies maritirus occurs 

the central Mediterranean coast; subsp.
coasts; subsp.ilandra is found on 

in Spain and Portugal; and 	 subspecies,"'

V udrcrooarpus is weedy and rare 
on the east Mediterranean (Aegean) coasts.
restratus occurs 	 ' 

are very minor.
Collections of wild relatives 
'.38.2 


Perhaps, with the exception of subspecies nticroca2rpus, the subspecies of 
rare 

areas .with 'those of wild (n =. 9). brassicas suggest 

38.3 
R. raph2anistrwn~ are neither nor endangered. The relative overlapping 

of their distribution 

that, no special expeditions should be organized,' but collecting of' Raphanue '
 

should be considered when collecting wild brassicas.
 

BASE COLLECT10N CENTRES 

to designate bse collection
39. The IBPGR endorsed'the recommendation of the meeting 


centres for cruciferous crops as' specified in Table 2.
 

thle following recommenda tions,storage of cruciferous crops,40. In connection with the ~ 
were endorsed by the IBPGR: 

(i) Storage_ facilities 	
' 

The need for storage facilities in China and India was recognized. The
 

IBPGR wi~l investigate the possibilities 'of' providing financial assistance
 

and expertise to China and to expedite tileconstruction of storage facilities
 

in India; 
'(ii) Wild relatives , 

The global base collection 	 of Prof. C. G~mez-Campo needs to be duplicated. 
whether Dr. 'S. Tsunoda of Tohoku University,The IBPGR is investigating 



- 23 -

Table 2. IBPGR designated centres for base cllections of cruciferous crops
 

Base collection centres 	 Cruciferous crops 

Plant Gene Reso,,res of Canada (PGRC) Global collection oilseeds and green manure
 
Ottawa, Canada 
 crucifers: H. campejutri, B. juncea, B. ncu.o, 

Sinapin; aiba 

National Vegetable Research Station (NVRS) Global collection B. oleracea
 
WellesbouIrne Global collection vegetable and fodder types of:
 
UK 	 B. ca1rpestris*, B. juncea, B. napw


Global collection /?apianus spp.
 

Institute for Horticultural Plant 
 Global collection B. oloracea 
Breed in, ( I.VT)
 

Wag;,en i nlgen
 
Netherlands
 

Inst itut f fr PfLanzenbau und Global collection vegetable and fodder types of: 
Pflauzenz1clitong der FAL B. napus
 

Braiuschwe ig 
 Global collection oilseeds and green manure
 
Federal Reptblic of Germany 	 crucifers: B. (ccnipeSt2io, B. juncea, B. napuo,

S-inapirsaciba 

Global collection B. carinat 

liV,-eS;dad Politecnica Madrid (UPM) Global collection wild relatives 
* ad r i (
Spa in 

Plant Genetic Resources Center (PGRC) Global collection B. cay-ita 
Add is Ababa 

National Bureau of Plant Genetic Asian collection oilseed crucifers: 
Resources (NIP1GR) B. cafpetrzc, B. juncea

,New L)eli Global col loction !Baphaniw spp. 
Ild ia 

flhinesL Academy of Agricultural Global collection B. oIo"rcwaca 
Sciences (CAAS) Global collection vegetable types of:
 

Beij ing B. campantri,3 B. ,;iwcca 
Ch i na Global collection Raphonuo spp. 

Secd Storage Laboratory East Asian collection of all cruciferous 
Natiomal Institute of Agricultural crops

'. ciciiwes (NIAS) 

tapan 

Sincludes the turnip 



~*~Sendai, Japan, would be willing to accept~the~duplicate global collection 

(iii), Sample size - or base storage 

* It io recommended that base collections should store a minimum of 12,000 
seedIs, per accession. In general1 terms samples of 12,000, seeds correspond 

toa0 gamof00seedm of seedanus,
to.0rmso 'edfor Braeaitca.spp. ad10gaso se for Rp 

spp- It is recommended to use subsamples of 200-400 seeds.~ 

*hi(iv)2 Multiplication/Regeleration 

Inoder to maintain most .of~the variability within an accessionivit is 

r"; ,6mende .d to use a minimum of 100 'plants for all cruciferou~s cropIs 2when-

2~ etenterra-1-is-multiplie d or re genera ted7(,ee8 RgureZ.7.~. -The-storage<,,,
sample should represent equal A,'ounts from each plant. 2 

771.""MMI 

" 

. 4k'/ 7 '4 

II 2ILI 

Fig2r 7.Ioaincg 

crcie 
tGtr2 bGRue 

accessionsi:~'i 
o utpiaino 



, 4 PRIORITIES~ FOR ACTION 4-44.>>~4.>-

41. Baseden geographical/species gaps iI exi sting collections andgenetic erosion,
 
as discussed in pIaragraphs 15-38, the meetingdeveloped ade list for
1taileddpriority 

future collecting activities (see Table 3)
 

~444~4~ 4~444 ~ Table 3.' Priorities for collect~ing cru.ciferous crops>~ 4-Z 444 

Mie .Es Mdterranean
 

244>. Rapanu (wl and 'olsed raihs Chile 

Bras.44aE apetr va. c(wilnd) r,4 MediChile,4:. 4:..1.4Brssc +h ++ 4 

Brassicaojuilsaeoilseds Chn* Indian+s+5,+++,+
 
- ~ ~ .Brasicanaps va. beubs U.K.ne~i + +;+4 :'+r+'' # :++ + + :'+ ;++ '+I;+ ..... . . ... 4+'+ ++'+ ++ : ,++ (+: 4 ' .4 ' 4 4 4444?++::+++ '' ... +++ +% ':+' g++ ..4+ + : ++ ''+J+ + ' 

.... ic J .'un e ....ve e ab e 'China* In ia ubcontinen....t;,:. .
+ 


~ B"ra.oi-ca campestrie subsp4 'rapa .I di .........
- 444>4 . rr tiv£es) Euop a+,,..........e + ...
 ...BMs ca'o~eraeau (wil e a Me+....t an'.......+ 


3Brassiacan iere var. '-'-. 4China*,,ninsbotnn4 

Brasasica olercea o'ro Souhast.Aiand
ilseyes) Chninan
 

BAlAeria~ncBea eaeaB tbcel
 

veealsvAtog o eere tohn* td~r sbcniet4 >,, ., 

fromste Old rd) reaie)IdtraneanuhNorthil meic4 


Braseicci oteracea.v2ar acephaa NorternErrane 

J+Brassica; o Zeracea ar . acepic+a ,+,:.Medierraean espcill Italy 


niaio~nldsTiarnvsae ap tat oasA eie n
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Table 3. (Cont'd) 

Priority Crop Region 

Europe (non-Mediterranean)
3 Brlsa~j a c,',ua::ca var. c'.tata 

Europe (non-editerranean)
'IIac(IVa ot. t&llIaCIc iaa o wr. 

Europe (non-Mediterranean),

t , a: u, .i, var. "a h.c Australia
 

LasVar . uh~~hEurope 

Bra,"ra u:.;; var. 0,.ifara (summer rape) Europe 

f p7', i 1 1)s5p. o0/.ifcPa Europe 

Southeast AsiaI'?~ (vgtable types)LOr, ',,'',?' ', 

::, ;t°'. 
. ,, . r. ';0China2::'i: H' 


Southeast Asia
 . : (yegotable types) 
Ethiopia2,; 


Europe (non-Mediterranean)var. vi'cia 

Mediterranean 
JUWza. spp . (id relatives) 

(i .e, no action required)4 

,japonioaI:I';.'I :;'t:' subsp. 

C (winter rape)Br-c h; war :,".F. 

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

39 and 40), is supplied(see paragraphsof * ise cot lctieon centres 
an effective network 

in Table 4. 

China are well organized 
was informed that collecting activities in 

- The meeting major obstacles to an 
in this area is required. The 

and that no assistance 
are the lack of (i) cold storage

resource', programineeffective gonetic 
on the construct ico and devel opment 

( i ) technical knowl eCIgfacili tie; 'n TBPGR will programmes. 'Therefore the 

in theSe fields.of sued storagtr ant8(d maintelian ce 
assi stanceinvestigate pihie 

Delhi, India, is 
Plant Genctic Resources (NBPGR), New 

The National Bureiau of- Some financial 
ct in ,of germplasm on a nation-wide hasis. 

coordinaLig th, col cruciferousfor col lecting priori ty
I IW;I% mi ,tii he rc-tui red

assistance from theo The lack 
to be explored are provided in pa 26.3. 

crops . loti e1 are; 
the main I imi taLi on to an effective 

aci lIi t riep r- o'sonLoktel !of long1,-tr L)1r. 
use its; in flIence to expedite 

. The I I'GR %Vi1 cc !Soli ct,.;; pIo Iramllmogenetic 

:, Lra fac i Li 0!;


the coil,;t c IL I) 

l lec ti nigmiss ions in the M di terranean . The 
- Eimplias , i;ho,.d le iv.' I to co 

the BIGR provide financial assistance and that the 
meeating rcozmImend;; tihat and 

to support collecting activities in Italy
reustedEuropean Comniit v e 
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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 ,Rp/ 'P,(' wv'I(V 't-1, 	 37 
country) 
 oohiuean, ssuubspz 	 . 30 

1 0 , 
Seed 

I '&w, C, - j, sub sp . pek zne w -i's 29 

L72,(ze):-3(Z llW)GO t"ue Su)sp. papa 	 33 storage
 

:ire.-i ao''i; 1h'?r subsp. o !elf'er 	 26 technology 

['.2 ,3 .7'o~ 1 0o;'(1 oilseeds 27 

. , ,,'jU ? vegetables 28 

Indian 
 oilseeds 

Subcontinent I . " -?,.:i. , 

27
 
' subsp, 	.L O 26 	 Seed
 

storage

vegetables 	 28 
 technology and 

•>'. 	 subsp. PCap)a 33 collecting 
missions 

•' .	 ,37
 

Medi terranean ,:.z (wild relatives) 15 

' ,2 ,, vart. (200C1 :,l(7 cz 16 

,' <. var. Do t:ruti. 20 Collec ting 

BiP ' ','- , I var. 'pta ta 17 	 missions
 

var. :'
to ,'0 	 21
 

37
 
-, >',o subsp. rZpa 	 33
 

I)ESCRTPTOR LIST 

43. The meeting agreed upon a list of descriptors for passport data (Appendix V).
It is reConmeWnded that this list, and the collection data sheet (Appendix VT), be useddtri ng cCl leCIiln, and COservation of crucifer germplasm. Separate descriptor lists for
 
'h,raeterization and evaluationl are needed for each crop 
 within the crucifers. 
SJl, alis ts vi I I bLKconunI is ioned by the IBPGR to produce these descriptor lists. 

KE __ ! CRUC IFE Rt',S CRO' S I ES(Z,S 

44. A i st <attempt. 	 to dv iop a s tandard key for cruc iferous crop species for genetic 
I'SOt1 c: tie (as pr(,,idkd ill tle E1,uropeall re'ort no. 2. Appendix f), was discussed and
found ilnadculte . The sperific points of di,',;reelent were identified andibriefly 
diIscu."L, 	* IOfirts to produce improvements will continue. 



,1,
 

....". ,,..i i::i:i:,.. i . 
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undertaken in the Mediterranean region
Figure 8. Areas in which collection should be 
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A-PPENDIX III
 

A G E N D A 

1. 	 Introduction 

2. 	 Verbal explanation regional/nationl3 status reports 

3. 	 Review of nvijor cI:isting collections and identification 
of species/geographi.c gaps 

4. 	 identification of pri.orities for collevtiLng 

5. 	 InstitoLes to be desinated by the IBPGR as base 
collection centres 

6. 	 Finalizati.on of descriptor list 

7. 	 Identification of resources and expenditure 

PREVIOUS PAGE BLJ 0K"
 

http:Finalizati.on


9 

7SUMMARY OF EXISTING COLLECTIONS 

1Taxonomic name South & North Europe4 USSR aAfrica 
Central America (exciud-, 

America iuag USSR), 


BrassicaI wnpeotris 	 2617 112 191 


subsp. chinen ........- 2 145 

subsp. japonica 


subsp. oleifera 43 4224 


. subap. flal)flo
subsp. 4pekinnaia 	 39 , 232 -

subsp. unspecified 

Brasnica carinata 	 51 176 322 


13
-oleifera 


7:-
 unspeii3ie d 	 215 1320) 85:7 

var . innie 48
 

-< 	 var.,ipbaac 19 192 822 .
 

var. oleifera 73. 633 


Brcwaica nigra 	 62 120 .24 


Br=seioa oleracea 15 43 

var. acephala 29 '407
 

var. alog.abra 	 1, 30 ~ '26 

var, botrytis 	 377 
 1069 


var. capitazta 1374 1319 


var. genufea 
 76, 761 


var. gongyZodes 	 48 79 

var. ita.i.c 
 76 248 


var. unspecified 3045 


Bras .iceae 	 -' 

Genera 45 j'J'I
 
Species/Subspecies 215
 

kr7D 

Eruea Pativa 
 35 


Rapli nau ativa 	 641 931 1599 


Raplhanus ' spp. 3;' - ,/' 

5inqpi~s alba 	 153 182
 

I/ Mainly subsp. chinensie 

PRVIU 	 -

.,vIndia 
(P'akiujtan 

(100 

'' 

(22)
 

(16)3
 

15
 

; 7150 77 


150~(
 

PAG 

China/,Japan, South-.
 
Kra - es
 
(r Ablaan
c<s, 

90.1/ 1
 

10 96
 
9
 

89
 

(277) '81, 570
 

!!~?
17 


1
 

(2) 1008
 

58
 

4.. 

20 71
 

2541
 

2
 

15
 

, . 32
 
(40)
 

{-1{717 7'C
 

(285) 342 177
 

E-
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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 numbpr Lu identify the
 
genebank
 

1.2 SCIENTIFIC NAM
 

1 Brawsica canpes tris subsp. campestris 
2 B'CZssica campstria subsp. chiwnsis 
3 Brassica cwrrpestris subsp. japonica 
4 Br'assioa carpestris subsp. narinosa 
5 Brassica campstris subsp. oleifera* 
6 B3rassica campestris subsp. pekinensis 
7 B3i'aasica canpestr~s subsp. rapa 
8 Brassica oarinata 
9 B2rasaica juncea var. bulbifolia 

10 Brasca jwncea var. crispifolia 
11 Taisica jzoi2ea var. foliosa 
12 Brasc'icc ,juncea var. integrifol7a 
13 R~wsiaa juncea var. nuopformis 
14 Brassica Jwzcea var. oZeifera 
15 BPass ca juncea var. rugosa 
16 Brawsica napus var. bie~vris 
17 Brassica napus vat.. napobrassica 
18 Brassica napus var. oleifera 
19 Brasiica niara 
20 Bra sZca ol2'acca var. aceplhala 
21 Brassica oleracca var. alboglabra 
22 :racsiea o7eracea var. bot.,ytis 
23 rasscica olcracea var. capitata 
24 Braoiica oleracea var. geuvnifera 
25 Ba. a oleracca var. gonqylodcs 
26 Inaa zca o~eracea var. i tZiica 
27 2 'a8:: ?( o'nqa2a var. oZ1racea 
28 Rapivnus sativus var. mougr7i 
29 Rau'?wzua 55tilf var. radicola 
30 Rapiuu, sativus var. oleifera 
31 Rzrhanus spp. 
32 2i1 pqn: a!,ba
 
33 Others (specify)
 

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

MEVIOUS PACE BLANK
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APPENDIX V
 

1.3 COMMON ENGTLISH NAME (Continued) 

I Wil ucitpeJ itria
 
2 Pak choi
 

3 Turnip rape
 
4 Chinese cabbage
 
5 Turnip
 
6 Ethiopian mustard 
7 Chinese mustard 
8 Toria
 
9 Sarson
 

10 Marrow stein ,;wilea 

11 Rapekale (fodder rape) 

12 Swede turnip (rutabaga) 
13 OiLseed rape 
14 Black mustard 
15 Wild o9azacua 
16 Marrow-sten kale 
1.7 Perennial kale 
18 1000-head kale
 

t9 Chinese kale
 
20 Cauliflower
 
21 Portugese cabbage (conve tronchuda)
 

22 Savoy cabbage
 

23 Storage cabbage (white cabbage)
 
24 Other cole cabbages 

25 Brussels sprout 

26 Kohlrabi 
27 Broccoli 
28 Radish 
29 Rat-tail radish 
30 Oil seed radish 

31 Fodder radish
 
32 White mustard
 
33 Others (specify)
 

1.4 YEAR OF LASTr MULTIPLICATION OR REGENERATION 

1.5 DONOR NAME
 

1.6 DONOR NUMBER
 

1.7 ANY OThER NAMES OR NUMBERS ASSOCIATED WITH THE ACCESSION
 

e. g. USDA Plant Introduction number etc. (Not collection number, 
2.2). 

2. COLLECT1ON DATA 

2.1 COLLECTING INSTITUTE 

tnstitute or person collecting the original sample 

2.2 ORIGINAL NUMBER ASSLGNEID BY COLLECTOR OF TIlE SAMPLE 
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2.3 	 DATE OF COLLECIJON OF ORIGINAL SAMPLE (Continued) 

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

2.4 	 COUNTRY OF CO1 [ CT [ON 

Use the Lilreo i,,'toc abbreviations supported byOffice of the 1I>iiLed Nit:ions. Copies of these 
availabeit from ti, HiG'CR 	 Secretariat. 

2.5 	 TRADITIONAL NAM:E OF FARM[NG AREA 

2.6 	 LOCATION OF CO[,LET[ON SITE 

Name ano aIdrep; of s,,pplier, and/or number of kilometres and
direction from neare.,st town or village; or map grid reference 

2.7 	 LATITU)E OF CSLLCI ON si' 

De 'reesr and minue;S followed by N or S, e.g. 4055 N 

2.8 	 LONGI'iJUD OF COi .1'I1ONS[T F
 

Degrees an! uimtes Followed by E or W, e.g. 1410 E
 

2.9 	 ALTIT UDE OF FO1 L,I 	.- ION; SITE 

Elevation above 	 sea level, in metres 

2.10 COLLECTION SOURCE 

2.11 STATUS OF 

I Wi !d
 
2 "a, .ier/grower
 
3 Plant breeder 
4 -iarkct 
5 Seed f i rnm 
6 Genhebnk 

SAMPI--: 

I Wi Id 
2 Lanrdrace 
.3 Ftultivar 
4 Breeding material 
5 C.onetic material 

2.12 TYPE OF SAMPLE 

1. 
2 

'oplli tion 
Putre li 11 

2.13 NUMBER OF PLANTS SAMPLED 

the Statistical 
:0bbreviations are 
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2.14 CULTIVAR NAME 

APPENDIX V 
(Con t inued) 

Romani.zed 
where the 

local name 
sample was 

of the cultivar 
col [ected 

used by the people of the area 

2.15 LOCAL NAME OF CROP 

Romani.zed l ocal name of tile 

tile sample was collected 

crop used by the people of the area where 

2.16 DISTANCE' IN MEITREIS FROM CROSS POLLINATING CROPS 

2.17 NORMAL SOWING SEASON 

2 
3 
4 
5 

Sunmne r 
Ali L imn 
Winter 
All year round 

2.18 NORMAL IIARVESTING S;IAS1ON 

S;p ritg 

3 
4 
) 

04 
7 

Aut min 
tii (r 
Autmni/wiilter 

Wi[nte/spirllg 
A I I year round 

2.19 ORGAN USEI) AS PRIMARY PRODUCT 

I 
2 
3 
4 
5 
6 
7 
3 
9 

Siliqua 
Seed 
Seed I rig 
Inflorescence 
Apical bud (e.;. cabbage) 
AxilIlary bud/branch 
Lca f 
Stem 
llypocotyl and/or root 

2.20 ORGAN USE) AS A SECONDARY PRODUCT 

I 
2 
3 
4 
5 
6 
7 
8 
9 

Si. Il i la 
Seed 
Seed I i ng 
[loft :ceOLce 
Api-cal bud (e.g. cabbage) 
Axi I lary bud/branch 
Leaf 
Stem 
Ilypocot yl and/or root 
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2.21 PRIMARY CROP USAGE I 
APPENDIX V 
(Continued) 

I 
2 
3 
4 
5 

Vegetable 
Oil 
Forage/fodder 
Green manure 
Ornamental 

2.22 SECONDARY CROP USAGE I 

I 
2 
3 
4 
5 

Vegetable 
Oil 
Forage/fodder 
Green manure 
Ornamental 

2.23 PRIMARY CROP USAGE II 

1 
2 
3 

Fresh (immediate use) 
Stored unprocessed 
Ensiled 

4 
5 
6 
7 

Sauerkraut 
Kimchee 
Other stored processed 
Condiment 

8 
9 

10 
11 

Lubricant/fuel oil 
Vegetable oil 
Chemical synthesis 
Meal cake/protein 

2.24 SECONDARY CROP USAGE II 

I 
2 
3 

Fresh (immediate use) 
Stored unprocessed 
Ensiled 

4 
5 
6 
7 
8 
9 

10 
11 

Sauerkraut 
Kimchee 
Other stored processed 
Condiment 
Lubricant/fuel oil 
Vegetable oil 
Chemical synthesis 
Meal cake/protein 
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2.25 STRESS DESCRIPTORS (Continued) 

Wild species and primitive cultivars are mainly used as sources of 
resistance to pests, diseases, and other environmental stresses. If 
such resistanc:s occur, they are most likely to have developed in areas 
which are subjcc to abnormal environmental stresses, or where 
particular pests or di',eases are prevalent. The breeder's chance of 
finding resistance is, therefore, greatly increased if he knows which 
of these factors occur where each 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 temrature
 

2.25.3 Frost
 

2.25.4 High winds
 

2.25.5 High relative humidity
 

2.25.6 lih rainfall
 

2.25.7 DrolIgh t 

2.25.8 Soil. waterlogpina
 

2.25.9 Soil salinity
 

2.25.10 Acid soil. (pL< 4 .0)
 

2.25.11. Alkaline soil (p11>8.0)
 

2.25.12 Nitrogen deficiency
 

2.25.1j Phosphorus deficiency
 

2.25.14 Potassium deficiency
 

2.25 .15 S1iphur deficiency
 

2.25. 16 Calcium defic[ency 

2.25.17 Hanleii ul deficiency 

2.25.18 Mo'lbdenum deficiency 

2.25.19 Boron deficiency
 

2.25.20 Iron d(efic.ency 
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2521 Trips (Continued) 

2,25.22 Caps ids 

2. 5.2 3 W.i flI 

2.25.24 Aphid'; 

2 .2 .2 5 Sp.r i.l i 1_,; 

2. 2). 27 1 1 e.' 

2.25.283 ;(. i 'vI I weev' 1s 

2.25.29 I I. w e 

:1.2 5.32 Mli ( 

2,' ro ot I f 1v 

2 .2')5 .34 i(LIedipLk. a 

2.25.35 

2.25.36 l ctcri irots 

2.25.37 C111)r ohut 

2.25.3"6 Iowdey 11n '6w 

2.25.39 Down' '9ii w 

'---------

25.,41 ( . 

2 . 1) o L 

2 . . 156_. i i s 

2 2. 5 i_ is. 

:9; 5/9 0(.t:_105,s g 
'?._.4 1 ,.5 ( l))i . 

2 237.18 (1 ' lu spot: 

'2 25.3r dv 

2.25.12u.m e i.le 
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Owipeizn/ranao:(ae, yearetc): .... ................
 

Team/Co eetor(a). ... ....... Coleotor'o Iwnlber:-..........
 
Dat!e Of aoz'eCLtio~n (dazy/mon2th/year):
* . ..... Po 7M)2 ( ..........
 

-~-Soientif~o wvie geniuqoa a,vaitlinfl). ...... ..... 
 ........
 

....... 
 ... . . . . . . . .......... 
 ......... 


Comn,,rio Engliah name: ...................................-
...
 

4-iLooaz cop nwie:..................... 
 - l tivar wrrle: ......................
 

(ntte- ndLoclit ddrasof supplizer, and/Qr number of ki.Zornetres n ietoermnao; o~
 
ov-oi~gef- or miap qrid reference)  - *~ 

IIIraditioflal nlamelof farmingj area: .....................................................
 41
 

~Latitude: .... ..... Longitude:.......... Xide ..
 

Sore: 1wild 2Farmer/grower 3Plant breeder 4 Market 
 5 Seed firi-/P46 Genebank
 

Statzw" I Wsild 2 Landrace 3 Cultivar 4 Breeding material 
 5 'Genetic material: 

Aqater;.. Seeds -- Herbarium -

sca7p~ 4-Ipopulation 2 Pure line 
 Number of plants ampZed. ............. <
 

Ditn y00pziaigcrops:.......... ............. 
 in. 

Noral azwihnj ncaeon: I. Spring 2 Summer, 3 Autumn' 4 Winter 5 All year round 

lNormal harveeiinq - I4 Spring 2 Summer 3' Autumn 4 Winter 5~AuUUIIIIwLnter 
aeaeon; 6 4 Winter/spring 7' All year round 4>4 4 -'<4 

444444Organ uced ao pri- 1 43lqu 2 ed 3Seln Inloesene 
 4 Aicl u
 
4 4~-mary product: 
 6 Axillary bud/branch 7 Leaf 8 Stem 4k 

4 
01Qgafl4445e( as oecon- 1 Siliqua 2 Seed 3 Seedling, 4 I4nfloresce -nce 5 'Apical bud <

-dary product: 6 Axillary 
 bud/branch 7 Leaf , 8 .,Stem 94~ Ilypocotyladorot 

4-4444-4 crop usage44Prm~mar'y I: 1 Vegetable 2 Oil 3 Forage/fodder,-4 4~ Green 44manure 454-Ornamenl 

cecondary oop usage I: I Vegetable- 2 Oil 3 Forage/fodder, 74 Green manure 5 0 rname n Cat< I444-- -'<' 

>4 44P.nary rop uage II,- 1 Fresh 2 Stored unprocessed 3-~ Ensiled 4 Sauerkraut-L.444~ 
- 44-45 Kimchee~ -6Other stored processed.< 7 Condiment, 8 Lurian/ 

4>4 -44,fuel oil 9 4Vegtable oil 10- Chemical synthesis 114 Meal cak/p0tein4444--44'r444 

4"[o tl toCo le 
 coloco- --- 44-cto -oz !1 

--4: -4 O NO:44~ 44 44~--44--:7~--4 

~4 4~ 4 -4 -~ 4444 -4-444-4 -44- 4 - 4 4 4 4 - 4~--4-44 A444 4 444P 



- 48 -

APPENflIX VT 
(Continued) 

mainly used as sources of resistance to pests,Wild species and primitive cultivars are 

diseases, and other environmentil stresses. If such resistances occur, they are most 

to abnormal environmental stresses,
likely to have developed in areas which are subject 

It therefore greatly increases the 
or where particular pests -,-!i.seases are prevalent. 

of these factors occur where
breeder' s chance of findingV,' sistance if he knows which 

each seed stock evolved; he is interested in factors which have repeatedly damaged or 

many seasons in that general area.stressed plants over 

tl, tr have 'cpatdai rzaged or atressed
Re 01'1O111114\O'K t.h Of1 ooJ! h!.( ateu 


"N4134 t~b" ama~ of Collection:
p1ts 0?000 1( ?1/~ m b 

High relative humidityIlLgh temperature 

High rainfall.Low temperature 

Drought
Frost 


High winds 

Sulphur deficiencySoil water logging 

Calcium deficiencySoi I sa Ii ni ty 

Magnesium deficiencyAcid soil (phl <4.0) 

Molybdenum deficiencyAlkaline soil (1)11--8.0) 

: ircy Boron deficiencyNi trogon d t 

Iron deficiency
plhosphoi u,; wI iciency 

Potassium deficiency 

Stem and gall weevils
Thrips 


Other weevils
Capsids 


Lepidopteran larvae
White fly 


Leaf minersAphids 

MidgesSpringtai I. 

Cabbage root fly
Sawfli'; 


Other diptera
Flea beetles 

White spotViruses 

White mouldBacterial rots 


Light leaf spot
Clubroot 


White blisterPowdery mi ldew rust 

Wirc:;temI)owny nildlew 

Ring spotDark leaf spot 

Grey leaf spot
Canke r 

Mammals
Mo Il us cs 

Nema tode sBi rds 


