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ABSTRACT 
Pithecellobium dulce (Roxb.) Benth. of Leguminosae is a medicinally important medium sized tree. It flowers 
during March to June which opens at 09:00 hrs. - 10:00 hrs. and anther dehiscence takes place simultaneously. 
Present study deals with the effect of sucrose and boric acid on in vitro polyad germination to know the pollen 
fertility and viability which have a paramount importance in breeding programme. The results indicate that 60% 
germinating polyad along with 195µm tube development in 5% sucrose solution where as 66% germinating 
polyad along with 286µm tube development were recorded in 100ppm boric acid solution. The maximum 95% 
germinating polyad along with 455µm tube development was observed in 5% sucrose solution supplemented with 
100 ppm boric acid.  
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INTRODUCTION:
 Information about the ability of pollen 
grains/polyad to germinate when they reach the 
stigma of flowers of their own species is 
important both for horticulture and general 
botanical research. Viability test provides a 
means of assessing the potentiality of pollen to 
germinate on the stigma. The term viability has 
been defined as “having the capacity to live, 
grow, germinate or develop” [12]. However, the 
term viability has been used to describe the 
germination of pollen grains on stigma [16, 19], 
in vitro germination of pollen grains [13, 22] 
and seed set following pollination [28]. In vitro 
pollen germination is considered as the best 
indicator of pollen viability [28]. Fertilization 
and successful fruit-set depends on the viability 
of pollen grains. Pollen germinates and with the 
formation of pollen tube it discharges its genetic 
materials to the embryo sac to fulfil the 
fertilization. Pollen germination and growth of 

pollen tubes are important research materials for 
physiological, biochemical, biotechnological, 
ecological, evolutional and molecular biological 
studies [18]. Elongation of pollen tube is a 
process in which it navigates and responds to 
female tissues to accomplish their mission to 
deliver the sperm cells for fertilization. In recent 
years, pollen germination and pollen tube 
development are used as materials for 
determination of cytoskeleton in cell growth and 
differentiation [14].The required environment 
for in vitro pollen germination is related to 
genetic composition and also the quality and 
quantity of nutrients reserves of pollen 
[1].Therefore, it is important to know the 
physiological and biochemical characteristics of 
pollen germination. The aim of this study is to 
find out the effect of sucrose and boric acid on 
in vitro polyad germination of Pithecellobium 
dulce. 
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MATERIALS & METHOD: Newly opened 
flowers were collected at 09:00- 10:00 hrs. and 
transferred to polythene bag. Solution of sucrose 
in different concentrations (1%-40%) and boric 
acid (50ppm-1000ppm) were prepared. Polyads 
were sown in grooved slides containing different 
concentration of solutions separately and in 
combinations. The slides were then kept in 
petridishes lined with moist filter paper and 
examined under microscope (Olympus) to 
record the percentage of germinating polyad and 
tube length following the standard method [25]. 
Photographs were taken with the help of “Sony 
cyber shot” camera.  

RESULTS: Each polyad consists of 16 monads 
(Fig. 1) and in vitro polyad germination study 
revealed that 60% germinating polyad with a 
mean of 195µm tube development occurred in 
5% sucrose solution (Table-1) and 66% 
germinating polyad  with a mean of 286µm long 
pollen tube was recorded in 100ppm boric acid 
solution (Table-2). The maximum 95% 
germinating polyad along with 455µm tube 
development was observed in 5% sucrose 
solution supplemented with 100 ppm. boric acid 
(Table-3, Fig. 4) and the percentage of 
germination were gradually low with lower and 
higher concentrations of the nutrients. 

Table-1: Effect of Sucrose on in vitro polyad germination of Pithecellobium dulce 

Concentration 
( %) 

After 1 hour After 2 hours After 3 hours 
Germination 

(%) 
Tube 

length  (µm) 
Germination 

(%) 
Tube length  

(µm) 
Germination 

(%) 
Tube length  

(µm) 
Dist. water Nil Nil Nil Nil Nil Nil 

1 30 78 32 82 33 91 
5 55 180 58 190 60 195 

10 20 65 21 78 21 86 
15 Nil Nil 2 8 3 10 

Table-2: Effect of Boric acid on in vitro polyad germination of Pithecellobium dulce 

Concentration 
( ppm) 

After 1 hour After  2 hours After 3 hours 
Germination 

(%) 
Tube length 

( µm) 
Germination 

(%) 
Tube  length              

(µm) 
Germination 

(%) 
Tube  length  

(µm) 

50 30 39 33 42 35 44 
100 50 269 65 282 66 286 
200 33 91 35 102 36 104 
300 20 65 22 78 22 82 

Table-3: Effect of Sucrose and Boric acid on in vitro polyad germination of Pithecellobium dulce 

Concentration 
(%+ppm) 

After 1hour After 2 hours After 3 hours 

Germination 
(%) 

Tube length 
(µm) 

Germination 
(%) 

Tube length  
(µm) 

Germination 
(%) 

Tube length   
(µm) 

2 + 100 33 65 36 78 39 80 
5 + 100 86 445 92 452 95 455 

10 + 100 66 191 68 104 69 104 
20 + 100 60 78 62 82 64 91 
10 +500 15 115 16 120 16 125 
 
DISCUSSION: In vitro pollen germination has 
been used to determine the germination ability 
of pollen and can also be used for assessing 
pollen vigor by monitoring the rate of 
germination over a period of time as well as the 
length of pollen tubes [23]. It has been 
documented that internal, morphological and 
environmental factors play a vital role in 
determining the duration of pollen viability [7]. 
Sucrose used for in vitro pollen germination is 

suitable carbohydrate source for pollen 
germination, maintains osmotic pressure of the 
medium and act as a substrate for pollen 
metabolism [24, 10].The optimum uptake of 
sucrose solution varies from species to species 
[2]. Though sucrose and boric acid individually 
(Table-1 and 2) showed good results but sucrose 
in combination with boric acid showed best 
result (Table-3). Sucrose is necessary for pollen 
nutrition, osmotic control and in combination 
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with boric acid promoted pollen germination 
because boron makes a complex with sucrose 
and this sugar-borate complex is easily 
translocable rather than sucrose alone [9]. Boron 
may enhance the sucrose uptake and stimulate 
germination ability. Boron has been determined 
as a mediator to play a role in the growth of the 
pollen tube and pollen germination [11], [27]. 
Boron also provided by the stigmas and styles, 
facilitates sugar uptake and play a key role in 
pectin synthesis in the pollen tube [20]. Boron is 
essential for flowering and fruiting, also takes 
part in pollen germination as well as style tube 
formation and therefore has a vital function in 
fertilization of flowering crops. Boron is also 
known to be crucial for pollen germination and 
tube growth [5, 8] and its deficiency results in 
low pollen viability, poor pollen germination 
and reduced pollen tube growth [17]. Role of 
sugar and boric acid have been established as 
important and essential materials on in vitro 
pollen germination and tube growth of different 
taxa [3, 4, 6, 15, 21] and thus the present study 
concludes that, sugar in combination with boric 
acid stimulate polyad germination and tube 
growth of  Pithecellobium dulce. 
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Figure 1- Polyad of P. dulce;  

 
Figure 2- Germinating polyads (5% sucrose + 100 
ppm boric acid) 
 
 


