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Abstract: Adansonia digitata L. is well known as African baobab. It is native to African subcontinent. Due to
anthropogenic activities, the great genetic resources of it, is getting to the verge of extinction. The tree has
profound both medicinal and non medicinal uses. It is called ‘kalpvriksha’ in Hindu mythological literature
as all parts are useful. In present investigation a comparative analysis was done for both seed grown and air
layered plant under different growth parameters for the first two months. The treatments employed were
different in both case. In seed grown plants three treatments along with control were taken. Here T2 showed
best result survival percentage 90%; plant mean height (in cm) 19.7(30D), 40.4(60D); branches emergences
4(30D), 10(60D); leaf emergence 10(30D), 11(60D) and highest plant girth (in cm) 2(30D), 2.5(60D). In air
layered experiment the best result out of five treatments were seen in T5, survival percentage 100% (DAP),
plant mean height (in cm) 28(30D), 56.4 (60D); branches emergence 8(30D), 14(60D); leaf emergence
24(30D), 49(60D) and highest plant girth (in cm) 1.2(30D), 2.1(60D).

INTRODUCTION

Adansonia digitata L. belongs to the family Bombacaceae, an endangered medicinal tree species;
mythologically known as ‘kalpvriksha’!; native to dry regions of tropical Africa, Australia and Madagascar.
It is deciduous, 25 meter tall >34, cylindrical trunk with 28 meter girth covered by 50-100 mm bark layer;
Sidentified four growth phases: a) the “sapling phase” that lasts 10 to 15 yeats, b) the “cone phase” lasts up to
60-70 years, c) the “bottle phase” which ends when the tree is 200-300 years old, d) the “old age phase” that
can lead the tree to over 1000 years. Its hollow trunk keeps the water potable for many years and serves as
reservoirs during drought. It stores water about 400 gallons in medium sized tree and over 2000 gallons water
in large size trees®. Atearly stage, the leaves are simple foliated’ which later turns into 5-7 finger like clustered
palmately compound leaflets. The pendulous, showy white® scented flowers with long waxy crinkled petals
which surrounds the dense clusters of powder puffs like purple stamens generally blooms at the end of dry
season.

The large pendant egg shaped fruit resembles as dead rat hanging by their tails from the tree (10-45 cm long).
The outer shell of it is hard, woody and velvet covered; filled with yellowish whitish pulp embedded with
dark brown kidney shaped seeds. When fruit get dried the pulp can be powdered which taste acidic® due to
rich content of ascorbic acid and are used in various foodstuffs. The fruits varied in form like ovoid, spherical,
fusiform and elongated®. All parts of tree are used in medicine and possess high nutritional value with
properties like antioxidant, antipyretic, analgesic, antiviral, antimicrobial, anti-trypanosoma, antidiabetic,
diuretic etc. The leaves, bark and fruits are traditionally used as food stuffs and hence baobab is also named
“the small pharmacy or chemist tree” 12 13 In today scenario, the tree is facing crisis of survival and is
enlisted as endangered species in Red data book with only 30 to 40 trees available in India. The natural
regeneration is poor due to drought and desertification, animal grazing, uncontrolled bush fires, severe frost
14,35 Kkill mature trees and also very hard seed coat check its unaided germination which is usually less than
20%:8. In nature the seeds were broken through digestive tract of animals and for cultivation by immersing in
hot water or by cutting seed coat. The several methods employed in 1988 like wet heat treatment, total or
partial seed decoating and scarification with concentrated acids, herbicides, fungicides and growth regulators
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and was found that seed treated with herbicides and fungicides failed to germinate!’. The germination of seeds
depends on both depth of planting and soil*8.

The depth of planting influence greatly when moisture, temperature, oxygen and light reaching to seed are
considered®®. The variations may be found due to the germination of seed, size of seed and soil. The seeds
grown at shorter depths showed better emergence?® 2! of seedlings but sometime contradictory too??.

To break seed dormancy the three pre-treatment techniques (mechanical, thermal and chemical) under three
different growth media (potting soil, MS medium and paper boat) were performed to break seed dormancy
for in vitro germination of African Baobab?. The data revealed that seeds pretreated with 98% sulphuric acid,
germinated best in paper boat followed by rest treatments.

While in pre sowing treatments, the seed of Adansonia digitata showed result such as 73% (80% sulphuric
acid), 63% (in hot water treatment), 61% (60% sulphuric acid), 48% (burning under dry grass) and 38%
(soaking in tepid water) and 33% (untreated seeds)?*.

In another experiment evident that under three pre- treatment techniques ( cold water, hot water and sulphuric
acid treatment) of seeds under different growth media (sandy soil, loamy soil and saw dust) , the highest
germination rate seen in 98% acid soaked for one hour and then sowed in sandy soil growth medium and was
recommended too®.

On the other hand side, despite of attempting vegetative propagation reported to be failed and planting seed
was the only means of propagation. Still many experiments were done to propagate at vegetative level as it
not only save time than to growing with seeds but cost efficient and reliable for everyone. It generally consists
of stem cutting, air layering and grafting. Vegetative propagation by root cuttings or by grafting or budding
can be practiced also 2°.

The five replica of stem cutting with nine internodes and eight nodes measuring about 20-25 cm in length
were treated with rootex and raw Aloe vera, used for vegetative propagation along with control and set for
axillary bud emergence for consecutive from second to fifth weeks in an endangered tree species of Jharkhand
21.28 The juvenile stem cutting with double node stem of four months old seedlings treated with IBA and
IAA at 0, 50, 200 and 150 mg/L and planted into three different sets of rooting media (top soil, river sand and
saw dust) which was replicated three times. The data showed cutting dipped in IBA (150 mg/L) planted in
saw dust media (SD/IBA/150mg/L) was assured best for the vegetative propagation 2°.

MATERIAL AND METHODS

The seeds of experimental tree (Adansonia digitata L.) were collected from trees near to Daltonganj Railway
Station, Palamau for in vivo seed germination®®. Here total five seeds used for each treatment (three different
growth media- sandy soil, loamy soil and saw dust all mixed with equal amount of vermicompost into 3:1
ratio) and eventually transferred to open field. The parameters set were percentage of seed germination, plant
mean height and number of leave emergence for one month duration. For air layering experiment in
Adansonia digitata, three years old trees grown at village Sudna, district Palamau, Jharkhand3' was taken.
Here for each six different growth media (treatments) were performed in three replicates and studied for pre
planting response like rooting success and number of roots/layer for two months 3 In continuation with of air
layering, post planting (day after layering) of it were performed and was further comparatively analyzed from
data revealed from in vivo seed germination experiment®°. The growth parameters such as survival percentage,
plant mean height, number of branches, number of leaves emergence and highest plant girth were taken into
consideration for comparing two different experiments that is seed grown and air layered plants.

Survival percentage of air layers = (Total number of established plants/ Total number of planted
layered plants) x 100

RESULT AND DISUSSION

In seed grown plants, different growth media like loamy soil, sandy soil and saw dust were mixed each with
one part of vermicompost and third part of soil growth medium. The experiment was under observation for
first two months. The best result obtained in (S.S+V) when all growth parameters studied than to (L.S+V),
(S.D+V) respectively (Table 1, Plate I, Fig I). The sandy soil mixed with vermicompost promoted well for
seedling survivability (90%), plant mean height (19.70cm, 40.40cm) branches (4, 10) and leaves emergence
(11, 30) and plant girth (2.0cm, 2.5cm) for both first and second month observation. The similar experiment
was also performed on an endangered tree species- Couroupita guianensis Aublet?

On the other hand, in air layered Adansonia digitata plants after pre planting observation®!, was further
experimented for post planting response. The treatments were same for each three number of replicates. The
treatments were TO (soil as control), T1 (soil + rootex @Oppm), T2 (soil + vermicompost), T3 (soil +
cocopeat), T4 (soil + sand + rootex @300ppm) and T5 (soil + vermicompost + cocopeat). In TO the survival
percentage was 40%, plant mean height (24 cm, 48 cm), branches per layer (0, 1), leaves emergence per layer
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(10, 21) and highest plant girth (1.0 cm, 1.3 cm). In T5, T4, T2, T3 in decreasing order resulted in all growth
parameters taken for 30 and 60 day after planting (Table 2, Plate I, Fig Il). In treatment 5, growth parameters
like plant mean height, branches per layer, leaves emergence per layer and girth of plant resulted best of all
treatments set. It might be due better response of soil mixed with vermicompost and cocopeat. The formation
of roots per layer avails better transportation of food materials and water nutrients from the soil to the plant
which resulted to higher survivability and into longer shoots.

The mixture of vermicompost and cocopeat played vital role in maintenance of physical and biological
condition of soil and supplied both macro and micronutrients either used individually but more effective in
combined state. In air layered acid lime the best rooting media among all was vermicompost mixed with
farmyard manure and sand 3. Apart from these supplements in soil, sand mixed with rootex (@ 300ppm)
also resulted better in all growth parameters (Table 2). The similar findings reported by Singh and Pandey
(2009)**, Bisen et al (2010)® and Mishra (2014)%°. It was further stated that rooting media is an integral part
for propagation where rooting percentage and the roots qualities are directly influenced by the medium .
The response of growth medium to work appropriately depends on the species, cutting type, the season,
propagation techniques employed, cost and availability of the medium components 3 3. The soil is the base
of rooting media *°. The clonal variation, type of cutting material, different hormonal regimes used and its
physical properties of rooting medium can influence rooting, even in more difficult-to-root cultivars *°. The

application of rooting hormones play major role in increasing rooting percentage and plant survivability
41,4243

Table 1: Effect of different rooting media on survival and growth attributes on seed grown plant of Adansonia

digitata L.
S. | Treatment Survival %age | Plant  mean | No. of | Leaf Highest plant
No height (cm) branches emergence girth
30D |60D |30D |60D |30D (60D |30D (60D |30D |60D
1. | TY(LS+V)|70% |[70% |16.2 [33.2 |0 2 8 20 15 1.8
2. | T2(SS+V) [90% |90% |19.7 |404 |4 10 11 30 2.0 2.5
3. | T3(S.D+V) [60% |60% |151 |30.2 |O 2 8 25 1.2 1.4

Table 2: Post planting observation of air layered Adansonia digitata L. under different rooting media

S. Treatment Survival %age | Plant mean | No. of | Leaf Highest plant
No height (cm) branches emergence girth
30 60 30 60 30 60 30 60 30 60
DAP | DAP |DAP |DAP |DAP | DAP | DAP | DAP | DAP | DAP
1. T0 40% | 40% |24 48 | --—--- 1 10 21 1.0 1.3
2. T1 60% |60% |245 |45 | --—-- 1 12 25 1.1 1.3
3. T2 80% |[80% |25 48 2 3 14 30 1.0 15
4 T3 60% |60% |22 45 5 5 12 24 0.9 1.2
5 T4 90% |90% |27 543 |5 10 18 40 1.0 1.7
6 T5 100% | 100% | 28 564 |8 14 24 49 1.2 2.1
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Plate I: In vivo seed germination of Adansonia digitata L.
Fig 1: Seeds collection for germination.

Fig 2: Seed germination after 10 days of sown.

Fig 3: One month old plant.

Fig 4: 45 days old in vivo plant.

Plate 11: Air layered plants of Adansonia digitata L.

Fig 1: Plant used for experiment (3 years old tree)

Fig 2: Ring of bark removed from tree branches.

Fig 3: Post planting after root formation

Fig 4: 45 days old air layered plant after post plantation

Response of growth media on different growth parameters

M survival percentage (60D) M plant mean height (30D) ™ plant mean height (60D)
B No. of branches(30D) B No. of branches(60D) M Leaf emergence(30D)
Leaf emergence(60D) i highest plant girth(30D) highest plant girth(60D)

40.4
33.2

30 30.2

L.S+V S.S+V S.D+V

Fig I: Histogram showing response of growth media on different growth media on seed grown plant of
Adansonia digitata L.
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Response of growth media on different growth parameters
. -
[ I
]
= -
&
5 TO T1 T2 T3 T4 T5
O | m Survival percentage(60DAP) 40% 60% 80% 60% 90% 100%
e
E B Plant mean height(30DAP) 24 24.5 25 22 27 28
8 m plant mean height(60DAP) 48 45 48 45 54.3 56.4
M No. of branches (30DAP) 0 0 2 5 5 8
m No.of branches(30DAP) 1 1 3 5 10 14
leaf emergence(30D) 10 12 14 12 18 24
leaf emergence(60D) 21 25 30 24 40 49
highest plant girth(30DAP) 1 1.1 1 0.9 1 1.2
highest palnt girth(60DAP) 1.3 1.3 1.5 1.2 1.7 2

Fig Il: Histogram showing post planting observation of air layered Adansonia digitata L. under different

rooting media

CONCLUSION

The

different growth media (as treatments) in various combination used in both experiments have their own

viable effect on growth and development for different parameters of an endangered plant.

ABBREVIATIONS USED

Cm:

centimeter, L.S: Loamy soil, S.D: Sandy soil, S.D: Saw dust, V: Vermicompost, D: Days, DAP: Day

after planting, PMH: Plant mean height, HPG: Highest plant growth, (-): No response
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