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INTRODUCTION

The Jackfruit (Artocarpus heterophyllus Lam.) belongs to the
family Moraceae which is the largest tree borne fruit crop and
known as the “Poor man’s food” (Haq, 2006; Mal et al., 2001).
Jackfruit is well-known and widely used in Indian culture from
ancient times but still it remains underutilised because it has
hardly undergone any scientific improvement (APARI, 2012).

Knowledge on pollen biology imparts essential information
of genetic conservation and utilization of species for crop
improvement (Lyra et al., 2011). Genetic variability among
populations, choice of parents for hybridization and selection
procedure are critical factors that determine success of any
crop improvement programme and pollen viability test
simplifies the procedure to select promising cultivars for
hybridization (Baswal et al.,  2015;  Meena and Bahadur,
2013). It is an important factor for plant genetic variability
mainly for cross pollinated species as it reveals the male
reproductive capacity and enables different allelic
combinations (Divakara et al., 2010).

Success of in vitro manipulation of pollen grains depends
upon the efficient monitoring of viability of treated grains
(Vizintin and Bohanec, 2004). Two basic approaches can be
taken to estimate pollen viability i.e. staining of pollen grains
and in vitro germination assay. Staining techniques aim to
determine pollen enzymatic activity and membrane integrity
whereas in vitro germination provides the actual germination
ability of pollen under suitable conditions (Tuinstra and Wedel,
2000). Hence the present study was undertaken to generate
knowledge on pollen biology of jackfruit under climatic
conditions of indo-gangetic region & its genotypic differences.

MATERIALS AND METHODS

The present investigation was carried out during flowering
season of 2014-15 with ten different jackfruit genotypes from
germplasm block at Mohanpur centre of All India Coordinated
Research Project on Fruits, Bidhan Chandra Krishi
Viswavisyalaya, Nadia, West Bengal. To study pollen diameter,
12 freshly collected pollen grains of each genotype were
chosen at random. Pollen viability was observed by staining
with 1% acetocarmine solution (Nassar et al., 2000). Pollen
grains were observed through an optical microscope (light
microscope x100 magnification). Pollen germination
percentage of all genotypes (A1=Genotype No.-9/7,
A2=Genotype No.-9/8, A3=Genotype No.-10/4,
A4=Genotype No.-10/6, A5=Genotype No.-10/9,
A6=Genotype No.-10/10, A7=Genotype No.-11/6,
A8=Genotype No.-11/7, A9=Genotype No.-11/9,
A10=Genotype No.-11/10) was examined in suitable
germination medium (B1=10% Sucrose solution + 1% Agar,
B2=15% Sucrose solution + 1% Agar, B3=20% Sucrose
solution + 1% Agar) through hanging drop technique
(Shivanna and Rangaswamy, 1992). Pollen tube growth in
different germination medium (P1=10% Sucrose solution +
1% Agar, P2=15% Sucrose solution + 1% Agar, P3=20%
Sucrose solution + 1% Agar) was observed with respect to
hours after pollen plantation (V1= 2 hours after pollen
plantation, V2= 4 hours after pollen plantation, V3= 6 hours
after pollen plantation). Statistical analyses of data regarding
pollen diameter and pollen viability were done following
complete randomized design (CRD) whereas pollen
germination and pollen tube growth were analysed by two
factor factorial complete randomized design (FCRD) as per
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Gomez and Gomez (1984).

RESULTS AND DISCUSSION

The study revealed that pollen grains were smooth, round
shaped with three pores. In the early morning they showed
some stickiness but gradually became dry with raising day
temperature and were looked like yellow powder covering
the inflorescence. Pollen Diameter was minimum (15.50 µm)
in Genotype No.-9/8 and maximum i.e. (19.42 µm) in
Genotype No.-10/4 (Table 1). Pushpakumara (2006) also
reported that pollen grains were smooth, spherical in shape,
15-20 µm in diameter with 3 pores.

Pollen viability was found above 90% in all the genotypes
under the present study. Highest viability was recorded in
Genotype No -10/10 (96%) and lowest in Genotype No-11/7
(91%) (Table 1). However, variation in pollen viability and
pollen diameter among genotypes were insignificant. Pollen
fertility between 89 and 93% and pollen diameter from 16 to
22 µm were also reported by Joseph and Kumaran (1994)
under Tamil Nadu conditions.

It is well known that fresh as well as preserved pollen,
irrespective of viability, often stains alike with acetocarmine as
the staining capacity depends not on the viability of the pollen
but its contents (Vasil, 1958). The persuasive data presented
in Table 1 and Table 2 clearly showed the differences between
pollen stainability and pollen germinability.Einhardt et al.
(2006), Santos  et  al. (2006) and Nyine and Pillay (2007)
found similar results in their experiments, emphasizing that
pollen grain viability assessment through the staining method
seems to express the germination potential, but not its
occurrence. Effects of media containing different sucrose
concentrations  on pollen germination varied significantly,
though no pollens of all ten genotypes did germinate in 25%
sucrose solutions+2% boron+1% agar which confirms the
hypothesis of Premachandra et al. (1992) where it was
observed that the increase in concentrations of sucrose in the
culture medium increases the supply of carbon available to
the culture, being the osmotic potential means changed, may
inhibit, the formation of pollen tubes in vitro.  Pollen
germination was found maximum in B1 media (71.75%)
followed by B2 (65.42%) and B3 (57.54%).

Genotype No.-9/8 (A2) gave highest pollen germination
(68.70%) whereas Genotype No. -11/7 (A8) showed the lowest
(59.44%). According to Kakani et al., 2005 and Frazon et al.,
2005, the differences observed in germination in vitro reflexed
the variability among the cultivars because cultivars within
same species requires different conditions of a medium for in
vitro pollen germination. Among all genotypes and among
interaction highest germination (78.79%) found in A6B1

treatment (Table 2). Pollen tube growth also varied significantly
with hours of pollen planting. Pollen tube growth also varied
considerably among different germination media viz., P1 (68.80
µm), P2 (46.40 µm) and P3 (40.20 µm). Highest (68.80 µm)
length was recorded after 6 hours of in vitro germination in
V3P1 treatment combination (Table 3). Perusal of data revealed
that the higher concentration of sucrose could not accelerate
the speed of pollen tube growth.

Table 2: Pollen germination percentage of Jackfruit genotypes in different germination media

Genotype No. Germination (%) Mean A
10% Sucrose + 15% Sucrose +1% 20% Sucrose +
1% Agar(B1)  Agar (B2) 1% Agar (B3)

9/7 (A1) 63.16 (52.61) 62.42 (52.17) 56.36 (48.64) 60.65 (51.14)
9/8 (A2) 72.50 (58.35) 70.81 (57.28) 62.79 (52.39) 68.70 (56.01)
10/4 (A3) 77.08 (61.38) 65.69 (54.12) 59.62 (50.53) 67.46 (55.34)
10/6 (A4) 70.37 (57.00) 69.64 (56.55) 59.38 (50.39) 66.46 (54.65)
10/9 (A5) 69.86 (56.70) 68.84 (56.06) 58.11 (49.65) 65.60 (54.14)
10/10 (A6) 78.79 (62.56) 61.67 (51.73) 57.14 (49.08) 65.87 (54.46)
11/6 (A7) 71.67 (57.84) 64.29 (53.29) 57.35 (49.21) 64.44 (53.45)
11/7 (A8) 68.92 (56.10) 56.63 (48.79) 52.78 (46.57) 59.44 (50.49)
11/9 (A9) 71.11 (57.47) 63.21 (52.64) 53.06 (46.73) 62.46 (52.28)
11/10 (A10) 74.00 (59.33) 70.97 (57.38) 58.82 (50.06) 67.93 (55.59)
Mean B 71.75 (57.93) 65.42 (54.00) 57.54 (49.33)
A S.E. m(±) 0.60 (0.37)

C.D. at 5% 1.69 (1.04)
B S.E. m(±) 0.33 (0.20)

C.D. at 5% 0.93 (0.57)
AxB S.E. m(±) 1.03 (0.64)

C.D. at 5% 2 .93 (1.80)
Values in perenthesis are transformed values after angular transformation.

Genotype No. Pollen diameter (µm) Pollen Viability (%)

9/7 16.50 93.70 (75.65)
9/8 15.50 95.47 (77.68)
10/4 19.42 94.83 (76.99)
10/6 18.33 92.57 (74.25)
10/9 15.58 93.93 (76.43)
10/10 15.83 96.00 (78.69)
11/6 18.17 92.23 (74.23)
11/7 17.25 91.87 (73.47)
11/9 16.67 94.40 (76.43)
11/10 16.92 92.93 (74.71)
S.E.m(±) 1.001 1.48 (1.87)
C.D. at 5 % N.S. N.S.

Table 1: Pollen diameter and pollen viability percentage of different
Jackfruit genotypes

Values in the perenthesis are transformed values after angular transformation
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Thus, the above results clearly indicated that jackfruit pollens
have high fertility but high sucrose is not congenial for in vitro
pollen germination of jackfruit. It could be suggested from
present investigation that aqueous medium containing 10%
sucrose in combination with 1% agar is the best germination
medium for in vitro pollen germination of jackfruit. Though
pollen fertility was good in all genotypes and they can be
further used in breeding program, Genotype No. 9/8, 11/10
and 10/4 will play important role as superior male parent with
high number of fertile pollens.

REFERENCES

APAARI. 2012. Jackfruit Improvement in the Asia-Pacific Region – A
Status Report. Asia-Pacific Association of Agricultural Research
Institutions, Bangkok, Thailand. p.1.

Baswal, A. K., Rattanpal, H. S. and Gurupkar Singh Sidhu. 2015.
Assessment of pollen biology and floral biology of sweet orange
(Citrus sinensis Obseck.) cultivars under subtropical conditions of
Punjab. The Bioscan. 10(4): 1573-1576.

Divakara, B. N., Upadhyaya, H. D., Wani, S. P. and Laxmipathi
Gowda, C. L. 2010. Biology and genetic improvement of Jatropha
curcas L.: A Review. Appl. Energy. 87: 732-742.

Einhardt, P. M., Correa, E. R. and Raseira, M. C. B. 2006. Comparação
entre métodos para testar a viabilidade de pólen de pessegueiro. Rev.
Bras. Frutic. 28(5-7): 67-74.

Frazon, R. C., Corrêa, E. R. and Raseira, M. C. B. 2005. In Vitro
Pollen Germination of Feijoa (Acca sellowiana (Berg) Burret). Crop
Breed. Appl. Biotechnol. 5: 229-233.

Gomez, A. A. and Gomez, K. A. 1984. Statistical procedure for
agriculture research (2nd Edn.), J. Willey and Sons Inc, New York. pp.
7-91.

Hours after pollen planting Pollen tube growth (µm) MeanV
10% Sucrose+ 1% 15% Sucrose+ 20% Sucrose+
Agar (P1) 1% Agar(P2) 1% Agar(P3)

2 hours (V1) 10.60 7.60 6.40 8.20
4 hours (V2) 26.80 21.40 14.60 20.93
6 hours (V3) 68.80 46.40 40.20 51.80
Mean P 35.40 25.13 20.40
V S.E. m(±) 2.19

C.D. at 5% 6.31
P S.E. m(±) 2.19

C.D. at 5% 6.31
V × P S.E. m(±) 3.79

C.D. at 5% 10.92

Table 3: Pollen tube growth of jackfruit pollens in different germination media with respect to hours after pollen plantation

Figure 1: Viable pollens in microscopic field (a), Pollen germination in 10% sucrose 6 hours after pollen plantation (b), Pollen germination in
15% sucrose 6 hours after pollen plantation(c), Pollen germination in 20% sucrose 6 hours after

Haq, N. 2006. Jackfruit, Artocarpus heterophyllus. In: Tropical fruit
trees. J.T. Williams and R.W. Smith; Z. Dunsiger, eds. Southhampton
Centre for underutilized Crops, Southhampton, UK. p.192.

Joseph,T. and Kumaran, K. 1994. Pollen biology in jack (Artocarpus
heterophyllus Lam.). Madras Agric. J. 8(5): 239-241.

Kakani, V. G., Reddy, K. R., Wallace, T. P., Prasad, P. V., Reddy, V.
R. and Zhao, D. 2005. Differences in in vitro pollen germination and
pollen tube growth of cotton cultivars in response to high temperature.
Ann. Bot. 96: 59-67.

Lyra, D. H., Sampaio, L. S., Pereira, D. A., Silva, A. P. and Amaral, C.
L. F. 2011. Pollen viability and germination in Jatropha ribifolia and
Jatropha mollissima (Euphorbiaceae): Species with potential for biofuel
production. African J. Biotech. 10(3): 368-374.

Mal, B., Ramnani, Y. S. and Ramanatha Rao, V. 2001. Conservation
and use of native tropical fruit spp. Biodiversity in Asia. Bioversity
International.

Meena, O. P. and Bahadur, V. 2013. Assessment of breeding potential
of tomato (Lycopersicon esculentum Mill.) germplasm using D2
analysis. The Bioscan. 8(4): 1145-1148.

Nassar, N. M. A., Santos, E. D. and David, S. 2000. The transference
of apomixis genes from Manihot neusana Nassar to cassava, M. eculenta
Crantz. Hereditas. 132: 167-170.

Nyine, M. and Pillay, M. 2007. Banana nectar as a medium for testing
pollen viability and germination in Musa. Afr. J. Biotechnol. 6: 1175-
1180.

Premachandra, G. S., Saneoka, H., Fujita, K. and Ogata, S. 1992. Leaf
water relations, osmotic adjustment, cell membrane stability,
epicuticular wax load and growth as affected by increasing water
deficits in sorghum. J. Exp. Bot. 43: 1569-1576.

Pushpakumara, D. K. N. G. 2006. Floral and fruit morphology and
phenology of Artocarpus hterophyllus Lam. (Moraceae). Sri Lankan J.
Agric. Sci. 43: 82-106.



180

ADITI GUHA CHOUDHURY et al.,

Santos Neto, O. D., Karsburg, I. V. and Yoshitome, M. Y. 2006.
Viabilidade e Germinabilidade Polínica de Populações de Jurubeba
(Solanum paniculatum L.). Rev. Ciênc. Agro-Amb. 4(1): 67-74.

Shivanna, K. R. and Rangaswamy, N. S. 1992. Pollen biology: A
laboratory manual. Springer, Berlin Heidelberg New York.

Tuinstra, M. R. and Wedel, J. 2000. Estimation of pollen viability in
grain sorghum. Crop Sci. 40: 968-970.

Vasil, I. K. 1958. A criticism of Bajpai and Lal’s paper entitled “Storage
experiments with pollens of cultivated fruit trees and vegetables”, Sci.
Cult. 24(5): 233.

Vizintin, L. and  Bohanec, B. 2004. In vitro manipulation of cucumber
(Cucumis sativus L.) pollen and microspores: Isolation procedures,
viability tests, germination, maturation. Acta Biol. Cracoviensia. 46:
177-83.


