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cations plus soignées. D’un tirage restreint, le rapport manuscrit est destiné a un public

trés spécialisé.

Esta serie incluye ponencias de reuniones, informes internos y documentos técnicos que
pueden posteriormente conformar la base de una publicacion formal. El informe recibe

distribucion limitada entre una audiencia altamente especializada.



sbelliveau
Text Box


EY

PERIODICALS
PERIODIQUES

IDRC-MR252e
February 1990

OIL CROPS:
PROCEEDINGS OF THE THREE MEETINGS HELD AT
PANTNAGAR AND HYDERABAD, INDIA, 4-17 JANUARY 1989

1. The Brassica Subnetwork-II
2. The Other 0il Crops Subnetwork-I
3. The 0il Crops Network Steering Committee-I

Edited by ‘
Abbas Omran ; {DRC LIRRARY ?
Technical Adviser, Oil Crops Netwdr¥BLOTHEQUE DU RO
SR 111990
§834172
OTTAW 4

Organized by

Indian Council of Agricultural Research, New Delhi, India
G.G. Pant University of Agriculture and Technology,
Pantnagar, India /
Directorate of Oilseeds Research, Hyderabad, India
International Development Research Centre, Ethiopia/Canada

- Material contained in this report is produced as submitted and has
not been subjected to peer review or editing by IDRC Communications
‘Division staff. Unless otherwise stated, copyright for material in
. this report is held by the authors. Mention of proprietary names
does not constitute endorsement of the product and is given only
for information.


sbelliveau
Text Box


CONTENTS

Foreword +.v.uceees eramsssEssanes s as s s s ns vasasanas cutne et
List of Partxcxpant NP e easassesassasamasenuETERsEsatas AN n s
Introduction su.eiierinacnonunosnononusonannnsenascaaannnsnns sesconann

FPart 1. Brassica Subnetwork-II

Opening Remarks. MAHATIM SINGH .....oieuiiieneinnronnnnsncsonnsunas “n
Recent Development in Oilseed Brasszicas. R.E.DOWNEY ........... eeanen
The Interinstitutional Collaborative Research Program on White Rust
{Albuge candida) Between India (ICAR) and Canada (IDRC) for
Rapezeed-Mustard Improvement. P.R.VERMA ...c.cvviuvnnne annauss
Stability Parameters for Seed Characters In Different Speriez of
Oleiferous Brassica. H.SINGH, D.SINGH, and V.&. LATHER .......

Oilzeed Brassica Research in India. P.R.EUMAR vt e nnonencnnns
Transfer of Technology and On-farm Triale of Rapeseed and Mustard.
BASUDED SINGH ...vvveenecsvananannass ceseacanna Censeeaneasnes
Status of Breeding Research on brassica 0il Crops at Pantnagar, India.
G.N.SACHAN ....... Nesana s au s Mevccasrasencanswenama e
Agronomic Investigations on Rapeseed and Mustard at Fantnagar ARVIND
KUMAR and R.F. SINGH ......... rreanus Ceesaean . imee e PR
Disease Problem= in Brassicas and Research Actxvxtxe= at Fantnagar

8.J.KOLTE, R.P.AWASTHI and VISHWANATH ........ sreseasaas siaaes
Effect of Some prdemxologxcal Factors on Dccurrence and qever;ty of
Alternaria Blight of Rapeceed and Mustard. R.P. AWASTHI and

S.J.KOLTE ....vv.nn. Ceeennaa Pnewsemnen erssasseassunana e .o
Probleme of Insect Pests in Brassicas and Research Work at Pantnagar.
G.C.S8ACHAN ...... semss e . emeamreaemmseane e
Economic Performance, Potential and Constraints in Toria Product10r=
L R.BINGH &ivv it nsnmnssaurasnonsnnercnanssasnnnmannesnnsns
Rapeseed In Egypt. BADR A.EL-AHMAR ..... . Crae e aa s eae

The Role of High-Yielding Varieties and Produrtxon Tpchnlque=
on QOilseed Brassica Performance in the Central, South-Eacstern
and North-Western Zones of Ethiopia. HIRUY EELAYNEH GETINET

ALEMAW and NIGUSSIE ALEMAYEHU ..... b sk e euesiaaaecEan . e aens
The Achievemente and Future of Braszsica in Eenya. M.J.MAHASI ........
Rapeseed Adaptation Triale in Cyprus. A.HADJICHRISTODOULOU ...... .-

The Rapeceed (Brassica napus L.) Quality Breeding Frogress in qhanqhal
Academy of Agricultural Sciences {(SAAS) for Recent Years,

SUN CHAOCAI ...... WE et Ea e wsasuesmusNsercum=nNtaa s Wee .-
Statement on the Execution of the Sino-Canadian Rapeseed Ereeding
Froject in 1988. WANG ZAD MU ........... fereaswes e N Pee

A Preliminary Study on the Combining Ability and Heritability of Main
Agronomic Characters in B. juncea. WANG ZAD MU and
WANG YAN FEI ...uvesrennsenssnsnsvoavansvoaconcnonanansonnnnsans
Report on the Execution of Sino-Canada Research Breeding Project.
LIU CHENG QUING and HONG HAI PING ....vevvvvsnnn fewaana feaaran

64
70

-
£

79

g=

94

78

103



A Review of Orobanche Problem in Nepal. M.L.JAYASWAL .......... saaraa

0il Crope in Bhutan. TAYAN RAJ GURUNG ......... fremrserssemenaannaa

Brascica Production and Recearch in Fakistan. REHMAT ULLAH KHAN and
MASOOD A.RANA ...... e ssMsrsmsasesTrasaaneanasn cressarerana

Summary and Wrap-up for Brassica Sub- Network Meeting. HUGH DOGGETT ..
Report on a Tour to Oilseed Braseica Growing Areas of India.

GETINET ALEMAW .....cccuvnnans W ee e u Caseesuxrasen s .
Discuseione and Recommendations .....cuvueessarssassnas ceesava Ceesaran

Part 2. Other Oilcrops Subnetwork-1

Safflower Research and Coordination in India. V.RANGA RAD ......... .
Highlights of the Second International Safflower Conference Hyderabad
India from January 9-13%, 1989. V.RANGA FAQ ....-scetiencnann “en
Coordinated Research Efforte and Lineseed {(Lirnum tzitatissimum L.J
Improvement in India. MANGALA RAI ...... Cemsarsarsesaavanuaus
Safflower Research in Eighties in Madhya Pradesh (India). A R SANANT
Nigerseed in India: Fresent Status of Cultivation, Research

Achievements and Strategies. S.M.BHARMA .......... veeeeanen pan
Conetrainte and Opportunities for Increasing the Production and

Productivity of Niger in India. S.M.SHARMA ............ avansans
New Fotential Areas of Niger in India. S.M.8HARMA .............. vewan
Fresent Production, Research and Future Strategy for Niger in

Maharashtra., ALV.JOSHI ... vi i avaaanan vevsereanaus peraae
Niger in Tribal Bihar. H.B.P.TRIVEDI .............. teasiaseensauasaan

Cultivation and Varietal Improvement of Linseed in India. R.N. DUBEY .
Agronomic Management/Agro-Technigues for Improving Froduction of

Niger and Linseed. G.L.MISHRA ... ...cc.isivcannarrnann e ..
The Fresent Status of Niger and Linzeed Fathology Work in India.

G, O.8AHARAN . uu i cssruassnsaunassvcrsrnoavassansa v nen e
Safflower, Niger and Linseed in Nepal. BE. MIQHRA sameneuenacnans caean
Country Paper on Other Oilcrops in Bangladesh. M.A.KHALEGUE and

DILRUBA BEGUM ......¢ vconeuvenn MesnanaarsEwesEErteeesnu s
Country Report on Linseed and Safflower in Pakistan. AQDD“ A. EANﬁ

MOHAMMAD SHARI, and ALTAF H.CHAUDHRY ..........cu.- eenaeaans “n

Frecent Status of Safflower in Egypt. BADR A. EL-AHMAR ..............

Frogrese in Linseed On-ztation and On-farm Research in Ethiopia.
HIRUY BELAYNEH, NIGUSSIE ALEMAYEHU and GETINET ALEMAW ........

Investigations on Some Biochemical Characteristics of Nigerceeds
(Guizotia abyssimica Cass). GETINET ALEMAW and HIRUY BELAYNEH

Processing of 0il Seede in Ethiopia. DEJENE TEZERA .............. ..
The Status of Linseed, Safflower and Niger Research and Froduction in
Kenya. T.C.RIUNGU ...... Cearrusrswser ek Presaeeeenun Caassas
Summary and Wrap-up for Other Dllcrope Sub -Network Meetlng
HUGH DOGGETT ......c... ferswsexwsxnureae s Caraanan Cesraseuraus

Discucseione and RecommendatiOns ...seveeasane sraerrrannsa Cesesuuuraaaas

[N
(R
(R

106
119

127
130

126
128

144
147

149
154

159

166
169

171
176
180
186

192

203

208

an
L

233
238

241
248



Part 3. Oilcrops Network Steering Committee-I

The Oilcrops Network for East Africa and South Asia, Achievements and
Future. ABBAS OMRAN ... .c.ivenseanvassansssansssnanansnavnsnnn
Recent Developments in The 0il Crops Network and the ORU. HUGH DOGGETT
IBPGR ‘= New Concept for the Conservation and Utilization of Germplasm;
Global Crop Networks. J.M.M.ENGELS ....cvevvevsmunsonnocasonne
Technology Mission on Oilcrops for Self-Reliance in Vegetable QOile in
India. MANGALA RAI ...u.venesnonssnsansusnn ceemrsensEsssansau s
Dilseeds Research in India: Network, Its Set Up, Organization, Fast
Achievements and Current Research Thrusts. V.RANGA RAD .......
Groundnut and the Oilcrops Network. S.N.NIGAM ....vivverernrenncsnsss
Oilcrops Production in Ethiopia Current Status and Future Prospects.
SEME DEBELA +..vevevsosssosnsosnsnnsnsssnsnsnsnsssnenanssussnsnnnn
The Vegetable 0il/Protein System in Kenya Summary Report-Phase 1.
C.ZULBERTI and J.LUGDGO ...cvesenssanssnnnnsnasssnsnsnsnsnnsss
Brassica Sub-Network Achievements and Activites, 1987-88.
HIRUY BELAYNEH ...i.veveesnursonsnsosssnassosnnsanssnnsssnnsnss
The Present Situation and Main Achievementes of Secame Froduction in
East Africa. MOHAMMED EL-HASSAN AHMED .....vcnvesnnwnesasnsnns
Constituion of the 0il Cropes Network (Second Draft). MASOOD A.RANA and
ABBAS OMRAN ..ottt it it iis e asrsansvursonovsurnsssssnnsnsns

320



THE INTERINSTITUTIONAL COLLABORATIVE RESEARCH PROGRAM
ON WHITE RUST (ALBUYGO CANDIDA) BETWEEN INDIA
(ICAR)Y AND CANADA (IDRC) FOR
RAPESEED—-MUSTARD IMPROVEMENT

S
Under the collaborative recsearch
program on white rust (Albuge

Canada {(IDRC) and
India (ICAR) for rapeceed-mucstard
improvement, the research reported
here was conducted during the eiy
month period while I was in India
mainly at the G.E. Pant University
of Agricul ture and Technoloagy,
Fantnagar; Dilseeds Plant
Fathologist and Flant EBreeders at
Regional FResearch Station, Morena,
were also involved in research and
training.

candida) between

Dbjectives: The main objectives of
the wvieit to the participating
institutes in India were ac

followe:

1. Collection of stagheads from
different Brassdca cCrops.

A detailed survey of several
mustard growing areas f{districte)
in M.FP. and Rajasthan was carried

out in 1988, and also to a limited
extent in 1989. Stagheads from
ceveral fields of Brassica Jjuncea.
B. campestris var. Toria, B.
campestris var. Yellow Sarsocn, B.
tornefortii and Eruca sativa were
collected. Staghead material has
been air-dried, crushed and is
being =stored in refrigerator at 7-
BOC, both at G.E. Fant University,
Fantnagar, and Gaskatoon FKesearch
Station. The material will be uszed
for germination ot oospores for
laboratory and field inoculation
studies and for identitication of
biolagical races of 4. carndida.

2. Development of methods/
techniquec.

The methods described here were
developed by me at the Saskatoon
Research &8tation and have already

Yerma

been reported in ceveral scientific

publications. These methods are
ezzential for: i) determining
conditione escential for
production, survival and

germination of sporangia and
OOSpPOres; iil initiation of
diesease in the laboratory, growth
chamber, greenhouce, and field;

iii) e=creening Brassica germplasm
against A. «candida and inheritance
of resicstance; iv}) identification
of biological races of A. candida,
and v) determining effect ot
different environmental factors on
progression of white rust.

Thece methods require specific
temperature, humidity and lighting
conditions and are alreadvy being
used at the &Saskatoon Research

Station for several vears, The mainr
pUrpose of my vigit to the
participating institutes in India
wag to cee if these methods could
be made to work under less
environment - controlled conditions
in India.

a}. Method for germination of

sporanqgia
To obtain a suspension of
cporangia, newly ruptured sori from
infected leaves were gently

dielodged with an artist’'s csoft
brugh, a stainless <&=teel spatula,
or a razor blade, and allowed to

fall intc a petri plate containing
cterilized distilled water. Using a
emall gla=s rod, the contents of
the petri plate were gently stirred
to dicsperse the sporangia. Flates
were incubated at 10-12°C in the

refrigerator for 1-2 hours. During

winter monthe (November-February),
sporangia aleo germinated
successfully even at room
temperatures ranging from 16~-19C.
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Germination of sporangia
{production of Zoospores) was
determined by examining sporangial
suspension in petri plate under
microspore. Plant Pathologists both
at Pantnagar and Morena are now
using this method successfully.

Suggqestions:

i) 8porangia do not germinate in
sterilized or unsterilized
Pantnagar tap water.

ii) Unsterilized distilled water
will aleo induce germination.

iii) While examining sporangial
suspencsion in Petri plates
under microscopes (10X) for
germination of sporangia, more
zoospores will be wvisible at
the bottom of the plate than
on the liquid surface.

iv} Avoid using <sporangia from
senesced infected leaves.

v) Avoid getting dirt of leaf
peelings while collecting
sporangia from leaves.

vi) fFrozen <sporangia on dicseased
leaves, or those in plastic
viale will remain +wiable for
Z~4 months.

b). Method for germination of
oospores (recsting csporec)

ceveral mustard
collected in
stored dry in

Stagheads from
fielde in Rajacsthan
March 1988 had heen

the laboratory of Dr. J.5. Ekolte,
Department of Flant Patholoay,
Fantnagar. Hypertrophied tissue
{staghead) was ground with a mortar

and pestle, and the grindings were
screened through a é60-mezh =ieve to

give a brown powder consisting
largely of pospores of Albugo
candida.

A small amount (0.3-0.53) of

oospore powder was placed in SO0 ml
sterilized distilled water in a 125
ml. Erlenmeyer flask (100-125 ml in

250 ml flask) and incubated at 150-
200 rpm on a rotary chaker at 18-
24%c for  9-12 days. The spore

suspencion was then poured into a

petri dish and kept stationary for
24-48h in a refrigerator at 10—1§t.
Spore sucspencsion was examined under
microscope for presence of
IDooSpores.

Suqgestione:

i} Collect only dried or almost-
dried stagheads from fields. A

large proportion of oospores
from green =tagheads are
immature (abesent or poorly
developed central globule) and
will not germinate success-
fully.

ii) Avoid collecting stagheads
with downey mildew (Perono-
spora parasitical mixed

infection.

iii) Avoid grinding stagheade which
have heen infested with mites,
nematodes or any other
organisms.

iv) Oocspores do not germinate in
zterilized or unsterilized tap
water fram Fantnagar.

v) While incubating on the rotary
chaker, a ring of oospore

powder deposited around the
neck of the +lask above the
water line chould be removed

(once or twice a day) and

mixed back in the suspension.
vi) If po=seible, store air-dried

ctagheads in zero-degree room.

r}. Detached~leaf culture technique
for growing A. candida

In India, screening Brassica
germplasm for recicstance to A.
cardida has been restricted by a
lack of controlled environment
facilities. To pvercome thie
problem, an attempt was made to
determine if the detached—lea+f
culture technigque, developed by me
and ucsed in ceveral studies under
controlled environmental conditions
at Sacskatoon Recsearch Station,
could also be used for A. candida
infection <studies at the Flant
Pathology Department, G.B. Pant
University of Agricul ture and
Technology, Fantnagar, where air



humidity and
precicely

temperature, relative
lighte are not
controlled. The room
(15-21%c)  during the

(November-February) were found
favourable for obtaining infection
on detached leaves/cotyledons.

winter monthes

Healthy leaves or cotyledones +trom
12-14 daye old cseedlings were
detached and trancferred to petri
diches containing 20-25 ml

autoclaved
agar (1%}

benzyladenine (1 ppm)
medium. l.eaves were
placed in the dishes with their
lower (abaxial) <curface in contact
with the medium within one hour of

detachment; the vupper {adaxial)
surface was incculated. Four to
five leaves were placed in a plate.
l.eavee were drop-inoculated (2~4
dropse per leaf) with a zoospore
suspencsion derived either from

gporangia o+ oosporecs.
treated with

germinating
Contrel leaves were
distilled water. Fetri diches
placed in a tray full of water were
incubated in a room with a day-
night temperatures of about 22-14°C,
respectively. Leaves were
maintained under a 12 h day f{lux
not measured) and a mister (very
coarse) was used 3-4 times a day
during the first four daye of the
experiment. Observation on percent
infected leaves were recorded 10-15
days after inoculation. A leaf with

one or more visible pustules was
considered as infected. Several
teste were carried out ueing

leaves/cotyledons of B. juncea, 3.
campestris var. Toria, B. rnapus, B.
rnigra, B. <ardnata, Sinapis alba,
Raphanus sativus, Eruca sativa,
Sdsymbrium officinale, and Capsella
burza-pastordiz. Inoculum from only
B. C(ampesztris var. Toria and B.
funcea were used in all
inoculation experimente. Inoculum
from B. campestris var. Toria
produced pustules only on B.
campestric leaves; eimilarly,
inoculum from B. Jjurcea produced
pustules only on B. juncea. Number
of pustules per infected leaf and
aleso size of pustules were

temperatures

Croece
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lower than in
experiments conducted at Sacskatoon
Research &tation under controlled
environment conditione.

coneiderably

Suggecstions:

i) To reduce contamination,
detach leaves/cotyledons from
plants grown in glasshouse.

1i} For obtaining large, thick
cotyledone, remove apical
merictems of glasshouse-grown
plante every Z-4 daye.
iii) On benzyladenine-agar medium,
older leaves tend to senesce
faster than younger leaves.

d4). Inoculation technigque for
ccreening Brazsica germplacsm
for recictance againct
A.candida

Ueing B. Jjumcea, and B. campestris
var. Toria as hoste, ceveral
inoculation experimente were
carried out in the glasshouse and
outeide on plantes grown in 12-13 cm
diameter pote (4-% plantse/ pot).
Only inoculum from B. jurcea and/or
B. campestris var. Toria were used
in all inocculation experiments.,
Uging a plastic bottle sprayer, 3-4
week old plante were inoculated
with a =zoospore suspencion derived
from germinating sporangia. Control
plants were treated with dicstilled
water. Fots were incubated over a
cement pit (approximately Z'L X 2'W

X 2° Deep) +ull of water under an
angle iron misting chamber for 3I-4
dayes. Flante were cprayed with

distilled water oncze or twice a day

for five daye. Obeervation on
percent infected plants were
recorded 12-14 days after
inoculation. Only B. iuncea plantes

inoculated with B. jurcea inoculum,
and B. campestris plants inoculated
with B. campestris var. Toria
inoculum showed infection. Oilceeeds
Plant Pathologistse are now using
this method successfully for
screening Brassica germplasm for
resistance against A. carndida.
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Suggestions:

i) Grow only 4-5 plante per 12-15
cm pot.

ii} After germination of seedes in
the glasshouse, trancsfer pote
puteide in order to get good
sturdy plante; because of poor
lighte in the galeshouse,
plante become very spindly and
etioliated.

iii) In order to grow good plante
in pots, Pantnagar soil should
be mixed with farm yard manure
and =sand.

iv) Flace pote in a metal tray and
flood traye to water plante.

. Establieh disease nuresery in
the field

For ecreening B. Juncea
introductions in the field, a
disease nursery has been
established both at Fantnagar and
Morena. In order to build up the
inoculum in thise particular patch
of land, plant pathologists have
been advised to add every vear a
large amount of ground, zieved
staghead powder (opospores) along
with the seed. Only e=tagheads
collected from B. juncea plante are
to be added. High <=0il moisture
needs to be maintained for
germination of oospores and early
infection. The overhead sprinkler
irrigation system proposed hoth for
Fantnagar and Morena will be for
thie disease nureery.

At Morena Research Station, the
incidence and severity of white
rust wae significantly higher on 8.
jurncea plante grown in the oospore-
added disease nursery than anywhere
elee at the farm. Also, the plants
in the disease nursery were the
firet one to show white rust
symptoms. The plant pathologist and
plant breedere were very much
pleased with this success.

At Fantnagar, the incidence and
severity of white rust on plante in
the disease nursery was €imilar to

without
reason
not get
after

thoce
pospores. The
was that the
irrigation until one
seeding.

grown in areas
most probable
nureery did
month

4. Determine if oospores are also
produced in infected leaves

In 19B%, we reported for the +firest
time that the production of A.
candida ODEpOres in detached
naturally infected B. campestris
leaves after inoculation and 14
daye of incubaticn at  temperatures
of 9-24C: higher temperatures were

more favourable for ooEpore
production.

At Fantnagar, white rust infected,
senesced leaves of both B. ifunces

and B, campestriz var. Toria were
examined late in the season, and
were found to contain a large
number of mature oospores. Thie is
the firzt report of the production
of A. candida oosporee in naturally
infected leaves.

Until now, it has been assumed that
in rapeseed and mustard A. candida
produced oospores mainly in
hypertrophied inflorescences
(etagheads) and to a emaller
extent, in <=tem blisters. In light

of our 198%, and thie finding, we
now krow that the naturally-
infected Brasszica leaves are also

important for adding oospores, the
primary source of infection., in the
s0il.

5. Identification of biological
races of Albuge candida on
different Braszsica crops in
india.

Amonget the <several fungal diseacses
affecting oilseed crope in India,
white rust caused by Albugo candida
is coneidered most destructive.
Although, a large number of
accessions in the genus Brassica
and ite allies have/are being
evaluated since 1979, the progress
in finding sources of resistance



against A. cardida has been tather

less than satisfactory.

breeding for
white rust

identifying
candida

The progress  in
resistance against
hinges mainly in
biclogical races of A.
aftfecting various Brassica Ccrops.
At present, eight biological races
of A. candida have been reported
from North America. To our
knowledge, precsently, there 1is no
information regarding biolegical
racee of A. <candida on varioues
Brassica crops in India.

Seeds of various known differential
hosts of reported biological races
were taken +from my 1lab. at the
Saskatoon Research Station to G.EH.
Pant Univereity of Agriculture and
Technology, Fantnagar, iIndia, for
cross—-inoculation studies to be
carried out for identification of
biological races of the white rust
fungues, A. cardida. Following is
the list of seeds taken to India:

1. Raphanus sativus (radicsh) cv.

Comet
2. R, zativuz (radish) cv. Cherry
Belle
Z. Brasszica juncea cv. Domo
4, B. juncea tv. Commercial Erown
5. B. juncea <v. Southern Giant

Curled
&. B. campestris cv. Torch
7. B. campestris cv. Candle
8. B. campestris cv. Tobin
Re-Sel, Seidel)
?. B. campestris cv. Tobin
10, B. campestris cv. Tobin
11. B. campestris cv. Tobin
12. B. napus cv. Regent
12. Sirapis alba cv. Bieilba

(1984

e B =

14. Capsella bursa-pastoris
15. Sisymbrium officinale
16. Roripa islandica

several preliminary
studies, both on
the laboratory

Resulte of
inoculation

detached leaves in
and on intact plants in pots in the
glasshouse, suggest that in India,
the race of A. candida attacking B.
juncea is different from the race
attacking B. campeztris var. Toria.

Thie appears to be <similar to what
has been reported from North
America. This, however, needs to be
confirmed with more detailed
experimente involving differential
hosts. Also, need to be determined
are the races attacking B. nigra,
B. carirata, B. torrnefortii, B.
campestris var. Yellow sarson,
Eruca sativa (taramira) and other
Cruciferae hosts grown in India.

The reason 1 was not able to
conduct detailed experiments for
identification of biological races
using various differential hoste
was lack of time, and equipments
including detfreeze, humidifiers,
light and temperature controlled
incubating room.

the methods for
sporangia, and

Having worked out
gemination of

oospores, detach-leaf culture
technique, and inoculation method
in the glasshouse, I can probably
complete identification of
biological races of A. candida
infecting various Cruciferae crope
in India in four months (November-
February) provided the equipments
mentioned above are in place at
Pantnagar.






