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Abstract
For hybrid seed production, it is prerequisite to know the �oral biology of the crop and pollen biology is an
integral part of �ower biology of any crop to understand arti�cial hybridization more e�ciently. After
pollination, germination of the viable pollen is important for proper fertilization of ovary and to develop
optimum fruit and seed set. So, the study aimed to evaluate the in vitro pollen germination and viability of
brinjal in ambient as well as cold storage conditions. The pollen germination was tested in vitro, by
incubating the pollen grains for 3 hours at 25  C in different concentrations of sucrose, boron and
Agar media [(T1 = 2 % Sucrose + 4 ppm Boron, T2 = 2 % Sucrose + 8 ppm Boron, T3 = 5 % Sucrose + 4
ppm Boron, T4 = 5 % Sucrose + 8 ppm Boron, T5 = 10 % Sucrose + 4 ppm Boron, T6 = 10 % Sucrose + 8
ppm Boron, T7 = 0.5 % Agar + 10 % Sucrose + 100 ppm Boron, T8 = 1 % Agar + 10 % Sucrose + 300 ppm
Boron, T9 = 0.5 % Agar + 12 % Sucrose + 100 ppm Boron, T10 = 1 % Agar + 12 % Sucrose + 300 ppm
Boron, T11 = Distilled water (Control)]. The viability of the pollen grains was evaluated following
acetocarmine staining technique. The best germination of fresh pollen was recorded in treatment of 1 %
Agar + 12 % Sucrose + 300 ppm Boron. A close perusal of the results of in vitro pollen germination
showed that the lowest germination percentage was recorded in media with different concentration of
sucrose and boron, not containing agar, and there is no germination of pollen takes place in distilled
water. Signi�cantly the highest in vitro pollen germination and pollen viability percentage was recorded in
fresh pollen (95.00%) and as the duration of pollen storage increased in both the storage conditions, the
in vitro pollen germination decreased. Of the two storage conditions of pollen, the higher in vitro
germination percentage of pollen found in pollen stored in refrigerator compared to ambient storage
condition. This study help in identi�cation for culture media used to determine in vitro pollen germination
and time period for pollen viability by in vitro pollen germination and pollen viability methods.

Introduction
Evaluation of pollen viability is crucial in the process of hybridization. The viability of pollen grains in
brinjal was found to be affected by many endogenous factors like nutritional status of the plant (Howlett,
1936), agricultural pesticides and other chemicals (Mac Daniels and Hildebrand, 1939; Dubey and Mall,
1972), plant species, nutritional status of the plants, time of year and harvest time, photoperiod,
temperature, harvest method, incubation period, and presence of micro and macronutrients in the culture
medium (Soares et al., 2008) and adjustments of the composition of culture media for each species
(Chagas et al., 2010; Sinimbu et al., 2011) etc. Pal and Singh (1943) observed maximum pollen fertility on
the 2nd day of �ower opening in brinjal. Popova (1958) found that pollen grains remained viable up to 7-
10 days in brinjal. The angiosperms pollen requires a carbon source, boron and often other nutrients also
to induce their germination (Galleta, 1983). Sugar is used mainly to control the osmotic balance between
the solution and pollen germination, and provides energy to assist the pollen tube developmental process
(Miranda and Clement, 1990). Keeping these facts in view, the present study was carried out to trace the
in vitro pollen germination and viability of pollen grains as well as the standardize the in vitro pollen
germination media for brinjal.
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Material And Methods
The experiment was carried out at Laboratory of Department of Genetics and Plant Breeding, College of
Agriculture, Junagadh Agricultural University, Junagadh, during Kharif 2019 with Male parent (JBR 03-16)
of hybrid brinjal GJBH 4 using Completely Randomized Design with three replications. The pollen (anther)
collected for in vitro germination study was stored under ambient storage condition as well as cold
storage condition (refrigerator) and in vitro germination was carried out immediately at the time of
anthesis followed by twelve hours interval. Flowers were collected at the time of anthesis and anthers
were carefully removed using forceps; the collected anthers are dehisced under sunlight for about 5-10
min, depending upon the intensity of light. Dehisced pollens were subjected to in vitro pollen germination,
in different eleven media containing different concentration of  sucrose, boron and Agar  media [(T1 = 2 %
Sucrose + 4 ppm Boron, T2 = 2 % Sucrose + 8 ppm Boron, T3 = 5 % Sucrose + 4 ppm Boron, T4 = 5 %
Sucrose + 8 ppm Boron, T5 = 10 % Sucrose + 4 ppm Boron, T6 = 10 % Sucrose + 8 ppm Boron, T7 = 0.5 %
Agar + 10 % Sucrose + 100 ppm Boron, T8 = 1 % Agar + 10 % Sucrose + 300 ppm Boron, T9 = 0.5 % Agar +
12 % Sucrose + 100 ppm Boron, T10 = 1 % Agar + 12 % Sucrose + 300 ppm Boron, T11 = Distilled water
(Control)]. The dehisced pollen dusted on petri plate which contain a solidify media and for liquid media
cavity slides (sitting drop technique) is used. After that incubating the pollen for 3 hours at 25 C, the
pollen germination percentage was calculated under stereo-microscope (10 X magni�cation of Leica
Laborlux K microscope with dedicated camera of model Leica EC3) and image capture by MagVision
software. Beyond three hour of storage pollen used to start burst (Guler et al., 1995). Outer growth of the
pollen tube beyond the diameter of the pollen was assumed as germinated.

The viability of pollen grain was estimated following acetocarmine staining technique (Moore and Webb,
1972). Pollen grains were obtained by squeezing the anthers with a sharp needle. They were then stained
with one per cent acetocarmine. The well stained pollen grains evaluated after one hours and well stained
pollen grains were considered to be fertile and the unstained ones as sterile.

Pollen germination and viability in per cent of male parent of hybrid GJBH 4 was counted immediately at
the time of anthesis followed by eight hours interval as per the below formula.

Results And Discussion
In vitro pollen germination

The results presented in Plate 1 clearly showed that among eleven different treatments (10 media with
varied concentrations of sucrose, boron and agar, and one control/distilled water), the high germination
of fresh pollen was recorded in media containing agar, sucrose and boron (treatment T7 to T10), of which
the best germination of fresh pollen was recorded in treatment T10 (1 % Agar + 12 % Sucrose + 300 ppm
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Boron). A close perusal of the results of in vitro pollen germination (Plate 1) showed that the lowest
germination percentage was recorded in media with different concentration of sucrose and boron, but not
containing agar, and there is no germination of pollen takes place in distilled water. The result clearly
indicates the importance of sucrose, boron and agar for in vitro pollen germination of brinjal. The results
are in accordance with the reports of Guler et al. (1995) and Rathod et al. (2018). Guler et al. (1995)
reported that most convenient germination medium was 1 per cent agar, 12 per cent sucrose, 300 ppm
H3BO3 and 300 ppm Ca(NO3)2 for in vitro pollen germination of eggplant. Rathod et al. (2018) compared
three in vitro pollen germination media in Momordica spp and their interspeci�c hybrids reported that
sucrose @ 15 % + Boric acid @ 0.25% + Calcium nitrite @ 300mg solution showed the maximum per cent
of pollen germination and pollen tube growth.

After standardized the protocol, in vitro germination of pollen in brinjal, the best treatment combination, 1
% Agar + 12 % Sucrose + 300 ppm Borons was utilized in the present study for in vitro pollen germination
study. For that, the pollen (anther) collected for in vitro germination study was stored under ambient
storage condition as well as cold storage condition (refrigerator) and in vitro germination was carried out
immediately at the time of anthesis (fresh pollen) followed by twelve hours interval of stored pollen. Data
on pollen germination were recorded from an average of three repetitions of each treatment. Mean data
for pollen germination percentage were analyzed in CRD (Cochran and Cox, 1957) to optimize the
standard germinating medium. The mean data for pollen germination percentage of fresh pollen (at the
time of anthesis) as well as of 12 hours interval of pollen stored in different conditions (refrigerator and
ambient) presented in Table 1 (Plate 2 and 3) clearly showed that all the eleven treatments manifested
signi�cant differences for in vitro pollen germination percentage. Signi�cantly the highest in vitro pollen
germination percentage was recorded in fresh pollen (95.00%) and as the duration of pollen storage
increased in both the storage conditions, the in vitro pollen germination decreased. Of the two storage
conditions of pollen, the higher in vitro germination percentage of pollen found in pollen stored in
refrigerator compared to ambient storage condition. These results may be attributed to su�cient loss of
pollen viability due to diurnal �uctuations in ambient temperature and relative humidity. These results are
in accordance with the �ndings of Islam and Khan (1998) in Momordica dioica (spine gourd) and Khan
and Anjum (2006) in brinjal.

Pollen viability in brinjal

The mean data for pollen viability percentage of fresh pollen (at the time of anthesis) as well as of 12
hours interval of pollen stored in different conditions (refrigerator and ambient) presented in Table 2
(Plate 4 and 5) clearly showed that all the eleven treatments manifested signi�cant differences for pollen
viability percentage. Signi�cantly the highest pollen viability percentage was recorded in fresh pollen
(97.00%) and as the duration of pollen storage increased in both the storage conditions, the pollen
viability decreased. Of the two storage conditions of pollen, the higher viability percentage of pollen
found in pollen stored in refrigerator compared to ambient storage condition.

Conclusion
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The best germination of fresh pollen was recorded in treatment of 1 % Agar + 12 % Sucrose + 300 ppm
Boron. A close perusal of the results of in vitro pollen germination showed that the lowest germination
percentage was recorded in media with different concentration of sucrose and boron, not containing agar,
and there is no germination of pollen takes place in distilled water. Signi�cantly the highest in vitro pollen
germination and viability percentage was recorded in fresh pollen and as the duration of pollen storage
increased in both the storage conditions, the in vitro pollen germination and pollen viability decreased. Of
the two storage conditions of pollen, the higher in vitro germination percentage and viability of pollen
found in pollen stored in refrigerator compared to ambient storage condition. 
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Tables
Table 1 In vitro pollen germination percentage 

Treatments Pollen germination (%)

P1 = Fresh pollen  95.00

P2 = 12 hour old pollen stored in refrigerator 89.00

P3 = 24 hour old pollen stored in refrigerator 78.00

P4 = 36 hour old pollen stored in refrigerator 67.00

P5 = 48 hour old pollen stored in refrigerator 56.66

P6 = 60 hour old pollen stored in refrigerator 49.66

P7 = 12 hour old pollen stored in ambient condition 85.33

P8 = 24 hour old pollen stored in ambient  condition 70.33

P9 = 36 hour old pollen stored in ambient condition 58.33

P10 = 48 hour old pollen stored in ambient condition 45.66

P11 = 60 hour old pollen stored in ambient condition 35.00

Mean  66.36

C.D. at 5 % 3.63

S. Em.± 1.23

C.V. 3.21

Table 2 Pollen viability in brinjal
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Treatments Pollen Viability (%)

V1 = Fresh pollen  97.00

V2 = 12 hour old pollen stored in refrigerator 92.33

V3 = 24 hour old pollen stored in refrigerator 81.00

V4 = 36 hour old pollen stored in refrigerator 69.33

V5 = 48 hour old pollen stored in refrigerator 58.00

V6 = 60 hour old pollen stored in refrigerator 51.33

V7 = 12 hour old pollen stored in ambient condition 88.00

V8 = 24 hour old pollen stored in ambient  condition 73.00

V9 = 36 hour old pollen stored in ambient condition 60.33

V10 = 48 hour old pollen stored in ambient condition 46.67

V11 = 60 hour old pollen stored in ambient condition 36.33

Mean  68.48

C.D. at 5 % 4.51

S. Em.± 1.54

C.V. 3.89


