
Nowadays, when the world is facing civilization-related threats, such as fast growing world 

population or global and regional climate changes, the implementation of environmental 

friendly and balanced agricultural production systems has become crucial. The biological 

progress is one of the most important methods increasing the quality and quantity of crop yield. 

Utilization of the newest achievements and biotechnological technologies enables the 

acceleration of the process of improved crop variety creation. New varieties should be 

characterized by higher feeding value, resistance to diseases and pathogens, lower climate and 

soil requirements. Usually the traditional methods of breeding programs need a dozen or so 

years to create a new variety, therefore any new methods, which can accelerate the biological 

progress, save costs and work consumption, are of great importance. One of such method is 

incorporation of the doubled haploids (DHs) technology into breeding programs. The process 

most often used to obtain DHs is called microspore embryogenesis (androgenesis). It starts with 

stress-induced reprogramming of male gametophytic cells (microspores) from gametophytic to 

sporophytic developmental pathway. As the result, instead of pollen grains, microspore-derived 

embryo-like structures (ELS) are formed. Its resemble zygotic embryos and are able to 

regenerate into haploid plant and then after doubling, spontaneous or induced by specific 

treatment (colchicine), totally homozygous DH plants are produced. DHs are highly valued in 

many research areas and breeding practice. It is known that androgenic development is 

controlled by numerous factors and the knowledge concerning the molecular and physiological 

background behind this process is still fragmentary. In some cases, the lack of effective DH 

production technology is main obstacle in its utilization in breeding programs. In order to better 

understanding the physiological background of androgenesis the identification of proteins 

involved in the microspore reprogramming and final androgenic effectiveness were analyzed. 

The screening of androgenic responsiveness was conducted using the population consisting 90 

DH lines of winter triticale. The changes in protein abundance in anthers isolated from freshly 

cut and cold- treated tillers (3 weeks at 4°C) were analyzed in four selected DH lines with 

extremely different androgenic responsiveness. The proteins were extracted and resolved by 

two-dimensional (2-D) electrophoresis. The protein species significantly more abundant in 

responsive DH lines after cold pretreatment were chosen to identification by MALDI-TOF/TOF 

analysis. Together, 31 protein species were successfully identified as proteins involved in 

determination of androgenic effectiveness. Proteins were mainly associated with stress 

response, what could be explained by stress application in order to androgenesis induction. 

What is more, proteins involved in many metabolic and energetic processes were also 

identified, which stays in agreement with fact that during microspore embryogenesis 

morphological, cytological and physiological changes could be observed in plant cells. 

To the best of our knowledge, the obtained results are the first data focused on protein 

identification associated with microspore embryogenesis in triticale. What is more, new 

knowledge can contribute to work out effective method for triticale DH lines production and 

accelerate the breeding improvement. Triticale, have got stable position on the crop market and 

still getting economic importance in organic and low-cost  agriculture. Today, in Poland triticale 

covers 0.9 million ha, almost as much as rye 1.0 million ha, therefore any progress in breeding 

technology for this crop is valuable for polish agriculture market. 


