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Abstract

Microspore culture protocol hasbeenmodified to produce satisfadory amourt of embryosfromsix genotypesof Brassica
carinata The highest frequercy of cell division and enbryo yield wasobtained from 2.5 mmto 3.25mmlong budsin
cultivar Doddla, whereas other gendypes of B. carinata utilized in the expeirment were favourable whenmicrospores
from 3 - 3.5 mmlong buds were cultured under continuous 30°C temperature treatmert. Sgnificant differerce in
frequercty of microspore enbryogeresis was also determined betweengendypes. Cultivation of microspores in the
liquid NLN medium with 0.05mg/| colchicine for 18 hours was more efficiert for the erbryo producton than the

control.
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INTRODUCTION

Ethiopian mustard (Brassca carinata, A. Braun) is an
amphidiploid with the BB genomedelivedfrom Brassica
nigraandCC genomédrom Brassica oleracea (Snowdon
etal., 199). Itis manly self-pollinating Brassica oilseed
crop constitute the third mog important source of
vegetable ail in the world , aswell asin Ethiopia after
noug (Guizatia abyssinica, Cas9 and linseed (Linum
asitatismumL.) both in terms of area and production
(CSA1998).

The oilseed crgp Brassca carinata is grovn in the
highlands d the Ethiopia plateau and its cultivation
believed to dde backin the 4" to 5" Millennia BC
(Nigussie 1999). Traditional utilization of this crgp
emlracesquite array of purposes. The young leaves
are eaten as a vegetable; the seedail is primarily for
human consumption, but also for a range of non
edide applications, sud aslubricants, pladicizers and
dekergentingredierts.

Ethiopian mustard playsasignificantrolein thefarming
sysem d Ethiopian agticulture. It is a break crap of
cerals in differert agro ecolog/ highlands d Ethiopia,
usedasgreenmanure. Besideghis, grovn undersemi-
arid conditions it has several desirake agronomic
charaderistics compared with other Brassca crops,
the root systan is much more developed than in B.
napws and the crop is resisant to drought, wide range
of diseasesand pests(Malik, 1990;Getinetetal., 1996).
Ethiopian mustard is particularly sutable for organic
farming, ading asa biopesticide Despite theseposttive
attributes all cultivars developed so far however,
are avoided becaise of high emcic acid in ail and
glucosindatesin meal (NigussieA and Bedker, 2001).
However, accelerted improvemert of the speciesmay
be aided ty more recertly developed biotedhndogical
techniquessud asthe use of doulded hagoids (DH) in
breedirg process.

Microspae culture protocol was first reported in B.
napus (Lichter, 1982. The mehod was adgted and
modified for Czed cultivars and breediry lines by

Vyvadilova and Zelenkova(1993 and later applied
in the Czedt breedirg programs of differert Brassca
species.

The douled hagdoid metodology is now enployed
in breedirg programs of many cropsaroundthe world
asalternative/ sypplemert to convertional metods of
homaygous line production (Barro and Martin, 1998;
Kuceraetal.,2002);Theproduction of doudedhagoids
through in vitro microspae culture to improve the
Brassicaoilseedbreeding hasseveraladvantagesaganst
classicabreedirg methods. In vitro hagoid production
provide rapd developmert of homaygous lines and
hasalso potential for more applications as a versatile
genetic manipulation tod for evaluation of desirale
genotypes( Barro and Martin, 2001).

In the country like Ethiopia where the main ecanomy
adivity is agiiculture, biotechndogy hasrevolutionary
potential for the enhaacemen of crgp production.
Biotechndogy approad towards the production of
doubedhagoids by means of microspae culture could
contribute to bah high yield and desiredseedquality.
Therefore, highfrequeng of microspa@e embryogenesis
and production of DH plant regenerdion is esential
for effective and routine utilisation in hreediry
programmes.

This work wasaimedat developmert an efficiert and
reliable microspae culture protocol for the generdion
of alarge number d microspae delived emlryos and
their rapd developmert into douded hagoid plantsin
differert B. carinatagenotypes.

MATERIAL AND METHODS

Plant material

Five Brassia carinata genotypes provided ly Czed
University of Life Science Institute of Tropics and
Subtropics developed by Doc.Ing.Miroslavy Bechyne
and high productive but high erucic acid B. carinata
cultivar Doddlla receved from Ethiopia Genebank
were usedfor experimernts.
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Donor plants for microspoe culture were cultivated
in the growvth room undercontrolled environmerial
conditions with 16/18 hrs photoperiod and a day/
night temperaure 15/10°C. Mineral fertilizer “NPK”
wasapplied weeky.

Microspore cultureand plant regeneration
Microspae isolation was caried ait accading to
Coventry et al. (1988)with some madifications. After
purifying proceduresthe clean microgpore susgension
was divided to equal pats and rsuspgendedin 10 ml
of paticular douling agert solutions (0.05 mg/l
cdchicine 10 pmad/l of trifluraline @ 20 umol/l of
oryzaline). Each microgpore suspersion was then
dripped to 9 cm dianeter plastic Petri dishesand
cultivated for 18 hrs in the thermosét at 30°C in the
dark. After 18 hrs treatmen, the susgrsions were
purified resuspendedin fresh NLN medum and
cultured at the same conditions as desribed above.
Afterthreeweeksof cultivation, emlryoswere counted
at heart and torpedostage(at least2 mmin length) and
the Petri disheswere placedon the shaker(70 rpm).
Further cultivation carried an accading to Klima et
al. (2004). Well edablished plantlets were transferred
to a rooting MS medum without growth reguldors.
Plantletswith rootswere thentransferred to the soil.

RESULTSAND DISCUSSION

The best emipyogenic respanse was adiieved in
Doddlla cultivar with microspaesisolatedfrom buds
2.5mmto2.25mmin length, whereasin four breedirg
lines of B. carinata utilized in the experimernt were
favourable for emhryogenesisbudsfrom 3 mmto 3.5
mmlong (Table 1).

The highest embyo yield in all investigded genatypes
wasohtainedfrom a culture dersity between60,000to
124,000microspaes/ml ¢ NLN media.The bestyield
of emlryos at globula and heart stageper Retri dish
were achieved in cultivar Doddla (Table 2). Similar
results in bud size and dersity were olserved ty F
Barro and A. Martin (1998)and DeepakP.(2004)
Frequeng of emlryogenesisand microspee emiryo
yield in microspoe cultures treated with individual
antimitotic chemicals were higher than in control
cultures with convertional NLN medum. The mog
positive influencewas shown esgecially with 0.05%
cdchicine in bah tested genatypes (Table 3). It was
obviousthat lowerconcerration of oryzalinand higher
microgporeculturedersity resultedin higherfrequeng
of embryo production. Similar obervationswere made
by Jping Zhaoand Daina H.Simmonds(1995).
Weob<servedthat cultivation of microgporesin presence
of trifluralin and oryzalin for 18his slowed down the
emlryogenesisand embryoformation at least meweek,
whereas NLN with cdchicineenhacesemlryogenesis
and never sypress formation of embryos. The mod
importantfactor affeding microgpore culture efficiengy
and dired microspoe embryos developmert in our
experimen wasgenotype respasibility to microspoe
culture. Commecial cultivar Dodalla, genotype 1V,
VI and Il respedively, shaved the best emlpyogenic

responsihility, whereas genotype | and Il hadvery low
efficieng for androgenicembryo production (Table 2).
But evenin respasive genatypesthere were diff erences
in emlryo yield betweenindividual plants. Therefore
the genetic factor plays significant role in embryo
developmert.

CONCLUSION

An effedive microgpore culture technique is esential

for high emlryo yield and developmert of homazygous
diploid lines of Brassicacarinata In our experimerts

(utilized differert genotypes of B.caiinata) idertified
that the highestfrequeng of microgoore emlryogenesis
was ohtained from the late uninucleate microgpores
from bud sizes 2.5 mm to 3.5 mm irrespedive of

genotype and planting dersities of 60 000- 124 000
microgpores/ml cultured under continuous 30°C
temperaure treatmert. But even among respaisive
genatypes there were differencesin embryo vyield

betweenindividuals. Therefore the genetic factor plays
significant role in emlryo developmeri.

Production o douled hagoid lines through the
application of microspwoe culture is more ragd and

effective method than convertional breeding with 6- 8

generdions of inbreediry. Furthermore the application

of douled hagoid lines is important for study the
genetic control of traits. In general h vitro (tissue
culture) techniques are more labour intensive, time
saving and some timesow costTherefore application of

microspore culture technigue to smallscale agiiculture
hasa big potential to solve the mostpressirg problens
of agiculturein my country Ethiopia.
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Tab. 1.: Optimal bud size of selected Brassicacarinata
genatypes under continuous temperdure treatmert
(30°C)

Genotype Bud length [mm]
Doddla 2.50-3.25
Linel. 3.00-3.50
Linell. 3.00-3.50
Linelll. 3.00-3.50
LinelV. 3.00-3.50
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Tab. 2.: Number d emlryosat globula and heart siageper Retri dish

_ Embryos per Petri dish Emlryostransferred to DM
g&?ggggla Replicdion - Replication Mean
1. 2. 1 2.

Doddla 51 73 62.0 35 42 38.5
Linel. 15 30 225 0 17 8.5
Linell. 35 47 36.0 24 22 23.0
Linelll. 4 21 125 3 7 5.0
LinelV. 67 52 59.5 29 33 31.0
LineVI. 55 43 49.0 27 25 26.0

Tab. 3. Influence bvarious antimitotic agerts upon microgpore culture of selected Brassicacarinatagenotypes

Genotype
Linel V. Dodolla
_ Density Mean number of embryos
Chemical of microgpores
[1x 10¥ml] o o
Pe Pdri dish Transferred to Pe Pdri dish Transfermred to
(globular stage) | DM (globular stage DM
o 97 and 124* 107 63 147 72
Colchicine
70* - - 63 32
Trifluraline 70and 100* 61 41 25 15
Oryzalin| 70and 100* 65 43 72 36
Oryzalinll 70and100* 50 39 57 48
Control 70and 100* 54 34 64 45

Key...* Density of microspaesof genotype Doddlla

Tab. 4. Optimal microgpore culture dersity of differert B. carinaa genotypes(haemaytometercounting)

i Averageembryo
Genotype Microspores/ml yidld per Petri dish
Dodalla 124,000 ++++
. 100,000 +++
Linel.
164,000 +
: 60,000 4+
Linell.
172,000 +
Linelll. 70,000 4+
LinelV. 97,000 ++++
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