
00065 

Pakistan Journal of Biological Sciences. 2 (4): 1197-1202. 1999 KeSeATotv ArticU^ 
Double Haploids in Brassica napus L. Breeding Programs 

M . C . M . Iqbal a n d C . M o e l l e r s * 
Plant Biotechnology, Institute of Fundamental Studies, Hanthane Road, Kandy, Sri Lanka. 

• Institute of Agronomy and Plant Breeding, Georg-August-University, Von Siebold Strasse 8, 
D-37075 Goettingen, Germany. 

Abstract 
The recovery of doubled haploid plants from anther or microspore culture is a constraint in breeding programs. In Brassica 
napus the extent of spontaneous diploids varied from 4 to 38 per cent. The conventional diploidization of juvenile haploids 
with colchicine is labour intensive and requires a generation for seed multiplication. This study examines the potential from 
in vitro diploidization of microspores and increasing the efficiency of doubled haploid breeding programs. 

Introduction 
Haploid embryos of B. napus were first obtained from 
anther culture (Thomas and Wenzel 1975, Keller and 
Armstrong, 1978). The development of the isolated 
microspore culture technique in rapeseed by Lichter in 1982 
enabled high frequencies of embryogenesis A N D the rapid 
production of homozygous doubled haploid (DH) lines. 
Studies on early morphogenesis of microspores in vitro have 
shown symmetrical division taking place before 
embryogenesis (Nitsch 1972, Fan et at., 1988, Zaki and 
Dickinson 1990). Heat treatment of microspores shortly 
before first pollen mitosis lead to A first symmetrical division 
in B. campestris (Hamaoka et al., 1991) A N D I N B. napus 
(Zaki A N D Dickinson 1991), causing A higher rate of embryo 
regeneration. Recently, other factors like N-starvation 
(Ferrie et al., 1997) A N D A short term colchicine treatment 
of isolated microspores of B. napus were reported to result 
in a highly significant increase in embryo regeneration (Zaki 
and Dickinson 1991; Iqbal et at., 1994). 
Plants regenerated from microspore-derived embryoids 
(MDEs) C A N be haploid, diploid or polyploid. From B. napus 
microspore culture it is reported that 70-95 per cent of the 
plants regenerated from MDEs are haploid (Lichter et al., 
1988; Chen and Beversdorf 1992; Mollers et al., 1994). 
Conventional chromosome doubling techniques involve 
colchicine treatment of whole plants in the greenhouse. 
Immersion of roots in A colchicine solution is most common 
(Gland, 1981). Other alternatives are injecting A 0.2 per 
cent solution of colchicine into the secondary buds 
(Lichter et at., 1988), applying a cotton swab soaked I N 
colchicine to the buds (Gland 1981), or treatment of whole 
in vitro plantlets (Mathias and Robbelen, 1991). However, 
besides being laborious, these treatments share the 
disadvantage that the induction of chromosome doubling in 
rapeseed rarely exceeds 50-70 per cent, which includes 
spontaneous diploidizations (Paulmann and Frauen, 1991; 
and own unpublished results). I N addition, problems with 
chimeras frequently occur. As a consequence, seed set is 
usually reduced and seed harvest is delayed for several 
weeks. Thus, an additional generation for multiplication may 
become necessary to allow seed quality analyses and yield 

trials in the field. 
The recently developed in vitro treatment of freshly isolated 
Brassica napus microspores with colchicine or other potent 
mitotic inhibitors leads to a high diploidization rate of 80 -
90 per cent of the regenerating plantlets. The treatment is 
performed with a low dosage of 10-100mg/l of colchicine 
for a limited duration of up to 3 days (Chen et al., 1994, 
Mollers et al., 1994, Hansen and Andersen 1996). Plantlets 
regenerated from the so treated microspores can be 
transferred to the greenhouse without further laborious 
cytological investigations; however, this implies that losses 
of up to 20-30 per cent of the plantlets due to haploidy or 
polyploidy have to be taken into account. Alternatively, 
using a flow-cytometric equipment the ploidy level of the 
MDEs can be determined as early as 4 weeks after 
microspore culture. Ploidy can be determined from single 
detached cotyledons 5 - 1 0 mg in fresh weight so that the 
remainder of the embryoids can be regenerated to plants. 
This saves labour and space capacities in the tissue culture 
lab and in the greenhouse. As a positive side effect, the 
colchicine treatment improves embryogenesis and revealed 
no negative effect on the further development of the 
embryos (Zaki and Dickinson 1991; Iqbal et al., 1994). 
The objectives of this study was to evaluate the overall 
changes and contributions in the DH breeding programme 
through in vitro chromosome doubling in isolated 
microspore culture of Brassica napus. 

Materials and Methods 
The spring rape genotypes ' Duplo', ' Janetzki', WP27 and 
the F, hybrid (Janetzki x Duplo) were grown in the 
greenhouse as donor plants. When the first buds appeared 
the plants were transferred to a growth chamber with a 16 
h photoperiod, a day/night temperature of 12° C/8° C, and 
a relative humidity of 80 per cent. The plants were fertilized 
fortnightly with a 0.2 per cent solution of commercial 
fertilizer (N:P:K = 15:11:15) and watered as required. 
Flower buds 3 to 4 mm in length were collected from the 
primary and the lateral inflorescence. Isolation and culture 
of the microspores were carried out under sterile conditions 
on a laminar flow bench as follows. The buds were surface 
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