Journal of
Plant Science & Research

Volume 9, Issue 2 - 2022
© Charmkar NK, et al. 2022
www.opensciencepublications.com

—) Open Science Publications

Flowering Behaviour Studies in Some Selected Cultivars
of Amla (emblica officinalis gaertn.) Under Vindhyan
Region

Research Article
Charmkar NK™ and Singh R?

'Department of Botany, Government College Bakswaha (MCBU), Chhatarpur, M.P, India

2College of Agriculture, Rewa (M.P.), India

*Corresponding author: Charmkar NK, Department of Botany, Government College Bakswaha (MCBU) Chhatarpur,

M.P., India; E-mail: kumarneerajbt89@gmail.com

Copyright: © Charmkar NK, et al. 2022. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Article Information: Submission: 18/06/2022; Accepted: 20/07/2022; Published: 25/07/2022

Abstract

to 101:1 (cv. Balwant)..

Amla or Indian gooseberry (Emblica officinalis Gaertn. Syn. Phyllanthus emblica L.), belongs to the ancestors Euphorbiaceae and is an important
aboriginal fruit crops of Indian subcontinent. Fourteen years old trees of seven cultivars viz., NA-10 (Balwant), NA-5 (Krishna), NA-4 (Kanchan), Local
Variety (NeAPSU1), Chakaiya, Local Variety (NeAPSU2) and Local Variety (NeAPSU3) were included for the study. Reproductive behaviour studies include
all vegetative parameters, floral biology and fruiting pattern. This experiment work includes flowering Inflorescence type & its colour, budding & blooming,
anthesis & its dehiscence. The duration of blooming also varied with the cultivar. Blooming aeon lasted for 36 (cv. Chakaiya) to 48 days (cv. Krishna). The
beggarly best amounts of Male flowers were empiric in the cultivar Balwant and the least amount was empiric in the NeAPSU3. The best amounts of female
flowers were empiric in cultivar Kanchan and atomic was empiric in cultivar Balwant. Sex ratio (male: female) was begin to alter from 77:1 (cv. NeAPSU1)

Keywords: Indian gooseberry; Cultivars; blooming; dehiscence; Inflorescence

Introduction

Emblica officinalis Gaertn. Syn. Phyllanthus emblica L. (popular
known as Amla or Aonla or Indian gooseberry) is an ephemeral tree
belonging to the Euphorbiaceae family. Aonla fruits are edible and
are mainly found in regions of India, Southeast Asia, China, Iran, and
Pakistan. According to ancient Indian historical mythology, this is
the first tree to be “produced in the universe” [1-12]. Aonla has an
important role in the traditional medicine of India to reduce anxiety
and burning sensation in skin and eyes, improve liver health, improve
anemic condition, favor the health of the male reproductive system
and reproduction, facilitate digestion and also exert a tonic effect in
the cardiovascular system. The wild amla is small while cultivated
amla is big, smooth and juicy. Chemical composition of the amla fruit
contains more than 80% of water. It also has protein, carbohydrate,

fiber and mineral and also contains Gallic acid which is a potent
polyphenol. Vitamin C is important for human beings [13-15]. Itis all-
important for the amalgam of the inter-cellular cementing actuality
which is amenable for befitting the beef of the physique together.
The amla fruit appear to accommodate about 20 times as abundant
vitamin C as orange juice. The comestible amla fruit tissue has 3
times the protein concentration and 160 times the ascorbic acerbic.
The fruits of Emblica officinalis are widely used in the Aryuveda and
are believed to increase defense against diseases. It has its beneficial
role in cancer, diabetis, liver treatment, heart trouble, ulcer, anemia
and various other diseases. Similarly, it has application as antioxidant,
immunomodulatory, antipyretic, analgesic, cytoprotective, antitussive
and gastroprotective. Additionally, it is useful in memory enhancing,
ophthalmic disorders and lowering cholesterol level. It is also helpful
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in neutralizing snake venom and as an antimicrobial. It is often used
in the form of Triphla which is an herbal formulation containing fruits
of Emblica officinalis, Terminalia chebula and Terminalia belerica in
equal proportions. Beside this Emblica officinalis is a rich source of
vitamin C. Some of the plant has only male, female or Hermaphrodite
flower and some plant has all three types of flower on the same plant.
These reproductive characters greatly influence the productivity of
Emblica officinalis [16-21].

In India, abundant assortment of Amla is accessible in the
backwoods breadth of Vindhyan hills, lower hills of Uttarakhand
and Himachal Pradesh, Chhattisgarh, Jharkhand, Madhya
Pradesh, Rajasthan and Bihar. Krishna, Banarasi, Chakaiya, Francis
(Hathijhool), Kanchan (NA-4), NA-6, NA-7, Anand-1, 2 and 3 are
some of the commercially able varieties of Amla [22-25]. So this
investigation was done to find out the flowering & fruiting behaviour
of some selected local cultivars of Amla found under Vindhyan region.

Materials & Methods

The present study was carried out at Centre for Biotechnology
studies, A.PS. University Rewa and Department of Horticulture,
College of Agriculture Rewa (M.P.) during the year 2014-2019. Amla
trees of different varieties of the same age were selected and all the
horticultural techniques and practices were carried out uniformly
throughout the period of experimentation. Fourteen years old trees
of seven cultivars viz., NA-10 (Balwant), NA-5 (Krishna), NA-4
(Kanchan), Local Variety (NeAPSUI1), Chakaiya, Local Variety
(NeAPSU2) and Local Variety (NeAPSU3) were included for the
study. The materials include varietal description, vegetative body
parameters, floral biology including blooming, anthesis and their
dehiscence.

Results and Discussion

Amla (Emblica officinalis Gaertn.) tree bears two types of shoot
viz., indeterminate (long) and determinate (short) shoots. The
determinate shoots (branchlets) were either barren or floriferous with
embricate leaves. Floral buds appeared as tiny pin heads on slender
branchlets which were produced on woody branches, irrespective of
their age in the middle of January when the tree is leafless. The nature
of inflorescence was racemes type in all the cultivars. Male flowers
appeared in clusters in the leaf axils all over the branchlets while
female flowers were born on the upper end of the branchlet. A typical
flower consists of perianth and androecium or gynoecium. Male
flowers were baby and hardly blush in the bud date but at anthesis,
they angry buttery white.
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Flowering Characters
Full Bloom

Variety NeAPSU1 exhibited full bloom as early as 16 days from
the flower initiation followed by Kanchan (17 days), Krishna and
NeAPSU2 (18 days). While the cultivar Balwant, Chakaiya, NeAPSU3
attained full bloom at 20, 22 and 24 days respectively (Table 1, Figure
1).

Duration of flowering

Maximum duration of flowering was recorded in Krishna (48
days) followed by NeAPSU3 & Kanchan (45 days), Balwant (42
days), NeAPSU2 (41 days) and minimum duration of flowering was
recorded for Chakaiya (36 days) followed by NeAPSU1 (38 days)
(Table 1, Figure 1).

Floral morphology

Data on floral morphology features like colour of inflorescence,
number of flowers per branchlet and number of flowers per cluster
in male and female flowers for all the cultivars were recorded and the
results are presented in Table 1.

Colour of inflorescence

Deep pink colour of inflorescence was observed in Balwant,
Krishna and Chakaiya cultivars. Pinkish green coloured inflorescence
was observed in Kanchan, NeAPSU1, NeAPSU2 and local NeAPSU3
(Table 1).

Number of male flowers per branchlet

Male flowers per branchlet were maximum in Balwant (399-756)
followed by Krishna (475-729), NeAPSU2 (429-724), NeAPSU1 (450-
702), NeAPSU3 (356-695) and Kanchan (392-675), while the least
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Figure 1: Flowering duration of Amla cultivars.
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Table 1: Floral morphological features of Amla cultivars.
Characters Balwant Krishna Kanchan NeAPSU1 Chakaiya NeAPSU2 NeAPSU3
Male Flowers
Number of flower per branchlet 399-756 475-729 392-675 450-702 384-674 429-724 356-695
Number of flower per cluster 7-15 10-18 5-11 5-12 6-11 7-14 6-13
Female Flowers
Average number of flower per branchlet 5.2 6.89 6.54 5.91 4.35 5.64 4.72
Average number of flower per cluster 1-2 1-2 1-2 1-2 1-2 1-2 1-2
Colour of inflorescence Deep pink Deep pink Pinkish green Pinkish green Deep pink Pinkish green Pinkish green
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number of flowers per branchlet was observed in Chakaiya in the
range of 384-674 (Table 2).

Number of male flower per cluster

Maximum range of male flower per cluster was recorded in
Krishna (10-18), followed by Balwant (7-15), NeAPSU2 (7-14),
NeAPSU3 (6-13) and NeAPSU1 (5-12), while the least range of male
flowers per cluster was observed in Kanchan (5-11) followed by

Table 2: Sex ratio in different cultivars of Amla.

L Number of flowers per branchlet i
Varieties Sex ratio
Female Male

BALWANT 5.50 558.90 1:101

Early KRISHNA 6.30 526.07 1:83

NeAPSU1 6.47 501.03 1:77

. KANCHAN 6.67 525.13 1:78

Mid NeAPSU2 5.60 520.80 1:93

CHAKAIYA 6.17 512.83 1:83

Late NeAPSU3 5.73 470.17 1:82
Mean 6.06 516.42 -
F-test ) ) -
SEmt 0.03 1.56 -
C.D@ 5% 0.08 4.81 -

“Significant

Table 3: Time of anthesis and per cent flowers opening in different Amla cultivars.

Percent Flowers
. opened
Varieties 6pm-  8am-| 10am- 12pm- 2pm- 4pm-
8am | 10am 12pm  2pm | 4pm  6pm | value
BALWANT| 08.04 3.20 1:101 1.16 | 0.38 | 80.69
Early | KRISHNA | 09.11 2.61 1:83 | 0.58 @ 0.44 | 81.63
NeAPSU1 | 04.83 | 091  1:77 | 0.79 | 7.68 | 83.42
. P<0.0001
Mid KANCHAN | 10.31 255 | 1:78 | 1.25 | 1.07 | 83.18
NeAPSU2 | 06.06 1.86 | 1:93 | 1.28 142  87.69
Late CHAKAIYA 05.00 1.58 | 1:83 | 0.97 | 4.46 | 87.15
NeAPSU3 | 07.58  1.83 | 1:82 | 0.30 1.65 | 82.70
Mean 07.28 465 | 208 | 092 244 8378
Ftest . . . . . .
S.Em+ 0.12 0.10 0.04 002 @ 0.5  0.15
C.D@ 5% 0.37 032 0.13 0.06 @ 047 047
“Significant
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Chakaiya (6-11) (Table 2).
Average number of female flowers per branchlet

The average number of female flower per branchlet was highest
in the Krishna (6.89) followed by Kanchan (6.54), NeAPSU1 (5.91),
NeAPSU2 (5.64), Balwant (5.2) and NeAPSU3 (4.72), while least
number of female flowers per branchlet was observed in Chakaiya
(4.35) (Table 2).

Average number of female flower per cluster

The average range of female flower per cluster ranged in between
one to two in all the six cultivars of amla including the local variety
(Table 2).

Sex expression and sex ratio

The amla tree is monoecious and produces several hundred
male flowers (516.42) and a few female flowers (6.02) on the slender
branchlet (i.e. determinate shoot). In amla, male flowers appeared on
every branchlet but female flowers were born on only a few branchlets
of a branch (Table 2).

Sex ratio

The data regarding sex ratio male: female was the highest in
Balwant (101:1) followed by NeAPSU2 (93:1), Krishna (83:1),
Chakaiya (83:1), NeAPSU3 (82:1) and Kanchan (78:1) while it was
the least in NeAPSU1 (77:1) (Table 2).

Anthesis

Time of anthesis and per cent of flowers opened at hourly intervals
were recorded and are presented in Table. F-test was found to be
significant at different time intervals at 5% probability level. Statistical
analysis showing all flower opening time significantly different
(P<0.0001") to each other (Table 3,4, Figure 2,3).

Time of anther dehiscence

The data regarding ‘time of anther dehiscence’ is presented in
Table 4. Dehiscence of anthers and flower opening were observed
simultaneously. It was observed that as the perianth segments began
to separate, the dehiscence of anthers took place. The mode of
dehiscence was the same in all the seven cultivars under study. The
maximum percentage of dehiscence (83.11 per cent) was noticed

Table 4: Profile of anther dehiscence of different Amla cultivars across two hourly intervals.

Varieties Percent Flowers opened
6pm-8am 8am-10am 10am-12pm 12pm-2pm 2pm-4pm 4pm-6pm P Value
BALWANT 6.11 5.89 5.22 4.66 7.67 82.89
Early KRISHNA 6.67 5.48 4.22 3.67 4.67 80.56
NeAPSU1 10.22 5.22 4.22 4.22 4.89 80.22
Mid KANCHAN 5.78 4.00 3.33 1.33 4.56 83.11 P<0.0001 ™
NeAPSU2 4.89 5.33 4.11 2.1 11.56 76.78
Late CHAKAIYA 5.22 4.78 3.89 1.78 7.44 80.78
NeAPSU3 5.71 5.78 5.22 1.55 8.44 79.22
Mean 6.37 5.21 4.32 2.76 7.03 80.51
Ftest . . . . . .
SEmz 0.10 0.04 0.04 0.08 0.15 0.13
C.D@ 5% 0.31 1.1 0.12 0.25 0.46 0.34
“Significant
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Figure 2: Time of anthesis and per cent flowers opening in different Amla cultivars.
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Figure 3: Time of anthesis in different Amla cultivar.
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Figure 4: Receptivity of stigma at different periods after anthesis in Amla cultivars.

L J

between 4 pm and 6 pm. The dehiscence was low in the morning and
afternoon hours. The average rate is given in (Table 3,4, Figure 2,3).

Stigmatic receptivity

Stigmatic receptivity of Amla cultivars at different day intervals
are illustrated in Table 5. Significant variation was observed for stigma
receptivity at different day’s intervals.

References

1. Allemullah M, Ram S (1990) Causes Of Low Fruit Set And Heavy Fruit Drop
In Indian Gooseberry (Emblica Officinalis Gaertn ) Indian J Hort 47: 270-277

2. Amal EKJ, Raghvan RS (1957) Physiology and Vitamin C in Emblica
Officinalis. Proc Ind Acad Sci 47:312-314.

3. Bajpai PN (1957) Blossom Biology And Fruit Set In Phyllanthus Emblica L
Indian J Hort 14: 99-102.

1

o

1.

1

N

13.

14.

15.

16.

17.

18.

19.

2

o

2

=

22.

23.

24,

25.

Charmkar NK, et al.

Bajpai PN (1965) Studies on Vegetative Growth And Development Of Male
And Female Gametophyte In Amla (Emblica Officinalis Gaertn) Agra Univ J
Res (Sci) 14: 167-186.

Bajpai PN (1968) Studies on Flowering And Fruit Development In Amla
(Emblica Officinalis Gaertn) Hort Adv 7: 38-67.

Bala S, Ram S, Prasad J (2009) Studies on Variability and Genetic Diversity
In Selected Aonla Genotypes Indian Journal of Horticulture 66: 433-443.

Balamohan TN, Arulmozhiyan R, Sivakumar KC, Velmurugan S (2002) Study
on the Performance of Amla (Emblica Officinalis Gaertn) Cultivars Under
Sodic Soils. South Indian Hort 50: 508-512.

Bhattacharya A, Chatterjee A, Ghosal S, Bhattacharya SK (1999) Antioxidant
activity of active tannoid principles of Emblica officinalis (amla) Indian J Exp
Biol 37: 676-680.

Chaurasia AK, Subramaniam VR, Krishna B and Sane PV (2009) RAPD
based genetic variability among cultivated varieties of Aonla (Indian
Gooseberry, Phyllanthus emblica L.). Physiol Mol Biol Plants 15: 169-173.

.Dhar L (1979) A Note on the Sex Expression and Bearing Behaviour of

Banarasi Amla. Prog Hort 11: 31-33.

Gul M, Liu Z-W, lahtisham-Ul-Haq, Rabail R, Faheem F, et al. (2022)
Functional and Nutraceutical Significance of Amla (Phyllanthus emblica L ): A
Review. Antioxidants 11: 816.

. Jaiswal YS, William LL (2017) A glimpse of Ayurveda-The forgotten history

and principles of Indian traditional medicine. J Tradit Complement Med 7:
50-53.

Karale AR, Keskar BG, Dhawale BC, Shete MB, Kale PN (1991) Flowering,
Sex Expression and Sex Ratio In Banarasi Amla Seedling Trees. J
Maharashtra Agric Univ 16: 270-271.

Khan KH (2009) Role of Emblica officinalis in medicine-A review. Bot Res
Intl 2: 218-228.

Kurmi SP (1992) Studies On Physical And Chemical Characterization Of
Guava (Psidium Guajava L ) Cultivars Grown In Rewa M.Sc (Ag) Thesis
Submitted To Jnkvv, Jabalpur.

Tiwari N, Singh SS, Singh R, Charmkar NK (2018) Effect of Organic-Cum-
Inorganic Sources of Nutrients on Growth, Yield and Economical Gain from
Guava. Int J Agricultural Sci Res (IJASR) 8: 79-84.

Tiwari N, Singh SS, Singh R, Charmkar NK (2018) Effect of organic-cum-
inorganic sources of nutrients on physico-chemical qualities of guava. Int J
Forest, Soil and Erosion 8:1-4.

Charmkar NK, Singh R (2017) Emblica officinalis Gaertn (Amla): A Wonder
Gift of Nature to Humans Int J Curr Microbiol App Sci 6: 4267-4280.

Charmkar NK, Kol S, Saket RD (2017) “Associational study of fto gene
polymorphism with obesity in vindhyan region”, Int J Curr Res 9: 56902-
56905.

. Pathak RK (2003) Status Report on Genetic Resources of Gooseberry -

Aonla (Emblica officinalis Gaertn ) in South and Southeast Asia

. Pathak RK, Pandey D, Mishra AK, Haseeb M, Tandon DK (2003) The Aonla

Cish Publication, Extension Bulletin-15 Studies On Floral Biology, Fruit Set,
Development And Yield Of Amla (Emblica Officinalis Geartn ) Varieties.

Patra M, Sushil K, Shahi AD (2003) Identification, distribution and conservation
of Phyllanthus indofischeri, another source of Indian gooseberry. Curr Sci 84:
1515-1518.

Pria, F F ; Islam, M S (2019) Phyllanthus emblica Linn (Amla) A Natural Gift
to Humans: An Overview. J Dis Med Plants 5: 1-9.

Singh AK, Charmkar NK, Singh R (2019) Mango (Mangifera indica L):
Morphological and Genetical Diversity in India. Int J Pure App Biosci 7: 382-395.

Tewari R, Kumar V, Sharma HK (2019) Physical and chemical characteristics
of different cultivars of Indian gooseberry (Emblica officinalis). J Food Sci
Technol 56: 1641-1648.

Citation: Charmkar NK, Singh R. Flowering Behaviour Studies in Some Selected Cultivars of Amla (emblica officinalis gaertn.) Under Vindhyan Region.

04 J Plant Sci Res. 2022;9(2): 223


https://www.semanticscholar.org/paper/Causes-of-low-fruit-set-and-heavy-fruit-drop-in-Allemullah-Ram/05b14f74528c142e8dd98ecd7b788b63130dbab0
https://www.semanticscholar.org/paper/Causes-of-low-fruit-set-and-heavy-fruit-drop-in-Allemullah-Ram/05b14f74528c142e8dd98ecd7b788b63130dbab0
https://www.indianjournals.com/ijor.aspx?target=ijor:ijh&volume=14&issue=2&article=005
https://www.indianjournals.com/ijor.aspx?target=ijor:ijh&volume=14&issue=2&article=005
https://indianjournals.com/ijor.aspx?target=ijor:ijh&volume=66&issue=4&article=003
https://indianjournals.com/ijor.aspx?target=ijor:ijh&volume=66&issue=4&article=003
https://pubmed.ncbi.nlm.nih.gov/10522157/
https://pubmed.ncbi.nlm.nih.gov/10522157/
https://pubmed.ncbi.nlm.nih.gov/10522157/
https://pubmed.ncbi.nlm.nih.gov/23572926/
https://pubmed.ncbi.nlm.nih.gov/23572926/
https://pubmed.ncbi.nlm.nih.gov/23572926/
https://pubmed.ncbi.nlm.nih.gov/35624683/
https://pubmed.ncbi.nlm.nih.gov/35624683/
https://pubmed.ncbi.nlm.nih.gov/35624683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198827/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198827/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198827/
https://citeseerx.ist.psu.edu/index;jsessionid=0A896E519601209A99D0E75950653BCD
https://citeseerx.ist.psu.edu/index;jsessionid=0A896E519601209A99D0E75950653BCD
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3172031
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3172031
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3172031
https://www.semanticscholar.org/paper/EFFECT-OF-ORGANIC-CUM-INORGANIC-SOURCES-OF-ON-OF-Tiwari-Singh/2d04f6a2126fb1b3c18628853cdd80563ae0894d
https://www.semanticscholar.org/paper/EFFECT-OF-ORGANIC-CUM-INORGANIC-SOURCES-OF-ON-OF-Tiwari-Singh/2d04f6a2126fb1b3c18628853cdd80563ae0894d
https://www.semanticscholar.org/paper/EFFECT-OF-ORGANIC-CUM-INORGANIC-SOURCES-OF-ON-OF-Tiwari-Singh/2d04f6a2126fb1b3c18628853cdd80563ae0894d
https://www.ijcmas.com/abstractview.php?ID=3416&vol=6-7-2017&SNo=442
https://www.ijcmas.com/abstractview.php?ID=3416&vol=6-7-2017&SNo=442
https://www.journalcra.com/sites/default/files/issue-pdf/25174.pdf
https://www.journalcra.com/sites/default/files/issue-pdf/25174.pdf
https://www.journalcra.com/sites/default/files/issue-pdf/25174.pdf
https://www.jstor.org/stable/24108255
https://www.jstor.org/stable/24108255
https://www.jstor.org/stable/24108255
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=320&doi=10.11648/j.jdmp.20190501.11#:
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=320&doi=10.11648/j.jdmp.20190501.11#:
https://www.semanticscholar.org/paper/Mango-(Mangifera-indica-L.)%3A-Morphological-and-in-Singh/6f92e35f3b779bd8c258d0bc3f897a38cf5401fe
https://www.semanticscholar.org/paper/Mango-(Mangifera-indica-L.)%3A-Morphological-and-in-Singh/6f92e35f3b779bd8c258d0bc3f897a38cf5401fe
https://pubmed.ncbi.nlm.nih.gov/30956345/
https://pubmed.ncbi.nlm.nih.gov/30956345/
https://pubmed.ncbi.nlm.nih.gov/30956345/

	Title
	Abstract 
	Introduction  
	Materials & Methods  
	Results and Discussion  
	Flowering Characters 
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	Figure 3
	Figure 4

