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Abstract 
The process of pollen forming in anther (microsporegenesis) determined by the genetically 
factors and its normal development depends on environmental thermical factors such as the low 
temperatures (frosts) or unexpected changes of temperature (“winter windows”) which can 
produce deep disturbances. The aim of this study was evaluation of great variation of 
temperatures from dormancy period (December-February), as well as before blooming period on 
the microsporogenesis process and the pollen capacity fertility. It was harvested flower buds 
from Romanian apricots varieties with different ripening period: Rares, Valeria, Carmela, Viorica, 
Dacia, Excelsior, Olimp and Favorit. It was studied, microscopically the successive stages of 
microspores maturation and pollen from flower buds and it was compared the stages from 
youngest microspores to binucleate mature spores. The winter negative temperatures produced 
disturbances on microsporogenesis  processes, this observed  through the difference of the 
maturation stage of microspores as bedding of sporoderma, and in the orchard through   the early 
fall of the fruits because that  sexual reproduction organs  were affected. 
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1. Introduction 
 

The importance this subject consists in the clearings up the study concerning the evolution (growth) 
of the flowering-buds and subsequently of the germinative capacity of the pollen under the repeated 
action of the meteo factors, unfavorable of their growth (development) in the dorming stage. 

This study has for an object the valuation of the effect of the thermical fluctuations in the vegetative 
dorming (repose) of the fruit trees as well as in the precursory period of the flowering, on the 
microsporegenesis process and of fertilization capacity of the pollen. 

In this study it has been used the liquid medium, with its basic components like sucrose and boric 
acid in proportions already established experimental. 

In the former works of others research workers (Cociu and Oprea, 1989; Padureanu, 2002; Butac 
et al., 2006), for determination of germinative capacity, were used solid nutritive environments (medium) 
of agar-agar in which sucrose has been used in different rates from 0,5%-25% with some exceptions to 
40%, in the presence of boric acid 0,01% and  T˚ of germinating was between 18-24˚C.  By way of 
exception some research workers as (Bargioni and Cossio, 1978, Mercado et al., 1944, Pagina et al., 
2006), have introduced calcium salts too. Generally, their studies covers a large (broad) diversity of 
species of fruit trees and plants which have another economical importance (Prunus domestica, Sterculia 
urens, Cerasus avium, Kunzea spp, Capsicum annus, Eucalyptus globulus, Armeniaca vulgaris, Vitis 
vinifera, etc) 
 
2. Material and methods  
 

It was studied Romanian varieties depending on the ripening (maturation) in the orchard: Rareş, 
Valeria, Carmela, Viorica, Dacia, Excelsior, Olimp şi Favorit. The apricot tree varieties were created at 
SCDP Baneasa, (Balan et al., 2008).  

Early and extra early variety plantation is seven years old and the plantation with medium and late 
varieties is 13 years old. 

It was harvested flowering buds branches at the beginning of December 2009 till in April 2010. 
The drowing of samples at fruit-growing has been effectuated according to working scheme. The 

flowering buds have been harvested in much more stages: bud swell, and bud burst, of the pollen 
(Bordeianu et al., 1961; Tarnavschiet al., 1963).   

The samples were collected in much more periods of time in 2010: 22 January, 24 February, 12 
March, 18 March, 24 March, 1 April and 6 April. 



Scientific Papers of the R.I.F.G. Pitesti, Vol. XXVI, 2010_________________________________________________ 

 47 

The collected samples were preserved in the refrigerator at T˚= +4°C. It was used invigorating buds 
that through divisions into section, the anthers were extracted for the purpose of identification the 
microsporogenesis phase. 

Then the anthers extracted from the collected buds, were cut and in this way were extracted 
tetrads of microspores. For the microspores that were in different periods (stages) in the monade phase, 
their release (liberation) has been done by the anthers moistening with distilled water (Andrei, 1988). 

Both from flowering buds and from the opened flowers the pollen was extracted for the 
determination of germination capacity and viability. 

The pollen examination has been effectuated microscopical in the grossisment between 100 and 
600 x. For the determination of the mature pollen viability and germination capacity it there were used two 
colouring methods:  

1) The enzymed method (Andrei, 2003), using the coloring reagent 2,3,5,-trifeniltetrazolium 
chloride 0,1% in a buffer mixture of phosphatic  Sorrensen 0,1 N with pH= 7,2. 

Trifeniltetrazolium chloride reagent (reactive) in the presence of the catalyzed hydrogen by 
dehidraze, forms through the reaction, a new colored substance named formazam that colours the  viable 
pollen grains in red and the unviable pollen holds (keeps) their natural colour. The viability of the pollen is 
directly proportional with the reaction intensity of colouring. The more intense the color is even greater 
sustainability. 

2) Methylene blue method 1% aqueous (Andrei, 1973), it was used for the vital colouring on the 
germinated pollen. The colouring reaction of the nucleus is blue. 

The application of the nutritive medium was preceded by the hidratation stage of the pollen. The 
medium was /were applied to slide over hydrated pollen. The microscopic control has been effectuated 
daily for 3 days on. The cultural mediums had sucrose concentration of 10% and 15%. All the mediums 
consisted in acid boric in the same concentration by 0.01%. Both the germinating mediums and the tools 
were sterilized for to avoid the producing of the pollution with yeast (lees). Germinations was made (had 
place) at the room temperature.   
  
3. Results and discussions 
 

For the harvested samples in 22 January the most of the sectioned buds had browning process 
has been accentuated (marked) after cca. 3-4 days from the ripening.  The anthers are normal formed 
and the organogenesis process in summer has not disturbed from this point of view. 

For the harvested samples in 24 February through the division into sections the anthers made 
evident microsporocita of the microspores in that the microsporogenesis is in the tetrada phase (figure 1). 
For the harvested samples in 12-18 March the microspores are in the monada phase (after the release 
from tetrade). In this period of the month, follows the stratification of the sporoderma and the forming of 
the apertures.  

Microspores are about 60-70% in size in the mature pollen. The exine is thun and smooth; the 
cytoplasm is easy visible and pollinic quits is no exist. 

For the harvested on the 24-th Match, the extracted pollen from the anthers is mature, but was 
observed some differences in the appearance of the grains: 

The low development of sporoderma and the specific adornments/ ornamental special, they have 
not the normal sizes and the aspect of this period of maturation. 

The cellular contents with a tendency of contraction and detachment (inner layer of sporoderma) 
(figure 2). 

The protoplasmatic content is reduced or even absent (“empty sporoderms”) 
For the harvested samples on April 01 and 06, the mature pollen with a normal development, has 

completely formed and also in a proper mood the apertures are clearly constituted. The pollinic quits, is 
present and abundant to Carmela sort (category), but in normal limits. 

As appearance, the normal pollen grains are in a lower rate than the undeveloped pollen. 
All these deficiency that were observed at the pollen grains still March is maintained and at the 

reaped samples of April. This pollen coexists with mature pollen in the same anther. 
The last stage of maturation is accenting because of the thermical stress in December (profound 

rest dormancy), January (microsporogenesis preparation) and February (the first period of 
microsporogenesis). These periods show their effects (consequences) more pronounced (stronger) and 
more complex (through cumulating) in proportion as the pollen crosses the last stages (phases) of its 
maturation.  

 In the period 1-6 April, same pollen grains succeeded in maturation but in most cases have 
recorded deficiencies. 

 The most critical negative consequences of the thermical stress are the functional and don’t 
permit (can’t offered) to the pollen morphologically normal, to release the germination process in a 
normally (unperturbed) pollinic tube forming, migration of nuclei, etc.). Because of the thermical deficiency 
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of the flowering buds, the maturation of the microspores can’t get (acquire) the physiological capacity of 
the mature (ripped) pollen. 

 The important differences has peer not observed between species regarding the predominance 
of the grains with the sporoderm deficiency or protoplasmatic contents confronted by the normal pollen. 
As a result it was attenuated by the ambient temperatures very unfavorable (especially de differences 
between day and night) that all apricot tree species has been alike. 

 The affected pollen was about 48% (between 45% and 51%), therefore about 52% of the pollen 
grains are normal aspect (mature). 

 The viability test evidentiated the presence on/an average 22% unviable grains from the whole 
counted pollen grains. So 30% of grains are evident result that is viable (Figure 3). 

 Germination capacity was 13% from the whole grains in the microscopically plain (field) (Figure 
4). 

 Through colouring with blue-metilen 1% watery solution in the time of germination, they put into 
evidence with 2 nucleuses in the time of migration along the pollinic tube (figure 5). 

 In the germinative there was process they observed many anomalies to the initiation (growing) of 
the pollinic tube: (* these abnormalities may be the subject of a separate paper):  

- emptying of the cellular content through the breaking of the aperture because of the osmotic 
pressure in nutritive medium (plasmoliza). This demonstrates the absence of the normal triggers pollen 
tube formation and migration and coordinate of protoplasm (figure. 6) 

- the defective development of the pollinic tube that  through spinning dilatations expansions and 
migrations of the cellular contents. 

The entire floral complex has supported the negative consequence (results) of the moderate 
temperatures alternation (even positive) with strong /powerful negative temperature. Therefore the 
process of fecundation was much more powerful affected than the drastic reduction diminution (lowering) 
of the pollen viability. 

The causes that created (produced) the destruction in such a great proportion of the flowering buds 
of the apricot trees by about 50% in 2010, \has appeared since 2009. 

In this way, the great fruit production in 2009 formed (constituted) on a special physiological effort 
that had on effect (result) upon the growing and vigour of flowering buds. 

In the period of the vegetative resting/dorming (August - November), the temperatures easy raised, 
together with the pronounced growing of the water from the soil, has favorised the extending of the 
vegetative state (condition), because of the insufficient winter preparation and consists in the lignifications  
processes of the tree and the concentration of the cellular juice, and the constitution and accumulation of 
the amidon stocks, etc. and accumulation of starch reserves from the buds flowers. 

There was a variety (diversity) of environmental factors which are perturbating-distructiv effect that 
has directed to trees-weakening (figure 7) such as: 

- the profound resting (dorming) (15 November – December) can’t to assure sufficient hardening on 
the contrary it produced the partial loss of this  sufficient hardening alternating the cool periods with the 
mild periods 

- in this way the buds have grown a 6 nights period with temperatures between -8 ° C and -15 ° C , 
during 18 to 28 December. 

- the third decade of January has been characterized by the strong frosts from  –10 ° C to -24 ° C; 
and another destructive effect is the difference of temperature day-night about   –15 ° C .    
                         
 4. Conclusions 
 

In comparison with the normal process of maturation (growing) and of the pollen germinative 
capacity, has been concluded that in the thermical conditions of the winter of 2010, the pollen was 
influenced by the unexpected variations of temperatures in the beginning microsporogenesis process. 

The perturbations and destructive effect appeared in a physiological aspect through: 
The drastic diminution (sharp decrease) of viability and germination capacity (30% and 13% 

respectively) 
Dysfunction in the development of pollinic tube at incubated pollen in the germination medium, 

because of the deficient coordination of the enzymatic and nucleares processes sporoderme 
protoplasmatic free content the frequent producing of the plasmoliza process at pollen in the 
environmental culture, with a localizing either the aperture - germ pore, level or the pollinic tube level in 
the incipient  stage (period). 

Thermical factors have a perturbation effect that has been extended and over gynaeceum (oosfera) 
influencing in a negative mood the development of the fecundation processes and growing of the fruits. 

In the third period of April there was an excessive and premature fruit downfall of the fruits. All 
these reasons made at a drastically lowering (diminution) of the apricot tree culture. 
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Due to the destructive effect of the meteo conditions during winter of 2009-2010 on the flowering 
buds, it was not (observed) the differences between the apricot tree cultures regarding the adapting and 
the enduring (resistance in winter conditions. 

Due to the total heating, the periods with moderate temperatures (of transitions) and the extending 
of the periods with extreme temperatures.  Carries on rise of the risk of the crops calamity at the fruit 
trees and their sensibility represents species feature with genetic determination.  
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Figure 1 - Overview:  
microsporogeneza fourfold/tetrade 
phase 

Figure 2 - The cellular contents 
with a tendency of contraction 
and detachment by intina (inner 
layer of sporoderma) 
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Figure 5 - The two nuclei in pollen 
tube length during migration 

Figure 6 - Effect of plasmoliza, 
breaking cytoplasm due to osmotic 
pressure 
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Figure 7 - Dynamics of minimum and maximum temperatures in December 
2009 and January 2010  
 

 

Figure 3 - Overview: viable pollen 
grains stained red after reaction with 
formation formazam substance and 
non-viable pollen retains its initial 
color 

Figure 4 Overview: predominant 
pollen grains with pollen tubes 
developed. 


