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The rich bioxdiversicy of the Arohmapuira and Aarak Keins nnging from the evergreen
roktfores of Upper Assaw to saf in Lower Assam as well as the rch bamboo brakes, provide o
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[ enmgramlate the Stheiculmre Divivien of Assom Forest Dpartment snder the leoderip
af Skrt [Dibakar Deb, AFS to have carred our this ssdy om orchid o $ different forest tipes of
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Thhe stare of Assam fies in pie Indd ~Burma Biodteersty Holspot avea, when orcid is found groning
i 7 (seven) Forest Type areas. Orchd is an indicator species of a healthy ecosystem, Deversity and
availutilny of orhids found pe the abovementsoned forest types indicate that modesate 1 dense
Sforests are exeellent habitar of both epiphytic and tervestnal peckids and the fact of a heafthy
ecosystiem coold br experienced Fry o nemarkatle focal mcrocfimate and orchd frendly host trees in the
archid growdng patches

A seed was felt for a study of growtk of Soth epiphyric and tervestrial orkids in a certain ecasystein
to find out the key aitnbutes responsbie for mutual relation and dynamics between orchid growth
and the existing ecosystem, Consequently, I (frve) nos of plots were identsfied fulling in £ different
Sfotest pype areas for the sewdy. A detailed analyrical study was cermied out after collecring data along
with subsequent analysis witere an effors has been wade to Wustraze the dynames of grouth of
orchids in those ecosystems,

The data collection was started during Jun'2i by wilizing the required fund released through State
CAMPA In spite of seweral constratats, the data collection ream comprisng of Smt. Provts
Buragohiain, AFS, ACTF, Smt. Himamom Handigue, Research Officer, Niral Das. RO (Reeul ) Prasijal
Dag, Fr-1, Himangshu Bhattacharges, Tr-I, Heok Hindol Sarmus, Fr-1, and Hitesh Das Tr-1 & by
Sr1 Sailen Dias, TS, the ersvwinle Stlveeultuns: duf o commendable job to vest the difficuls sines and
collecting data.

Subisequently, a dara analysie team comprigng Sot. Preéti Burggohain, NES, ACE, Swmi. Hemamons
Handigue, Research Officer and Pranpal Das, Fr-1 led by the undersigned carmed out entire data
analysic and @ comprefiensive report was prepared and publrshed

I woukd fike to extend my gratitude to my superiors for these contamnous guliance and membBers of the

fap Bedams mﬁlnﬁm‘mﬁ fo bl {ﬂhn,
- %’\

Dated Gunuhas the 23 December, 2021 {Inbakar Deb, ATES)
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1, BACKGROUND: Species diversity indicates the number of spectes of plants and animals
present in & region. Maintaining 2 wide diversity of specles in each
ecosystem is necessary to preserve the web of life that endures all living
things. Biological diversity Is also essential for preserving ecological
mechanisms such as fixing and recycling of nutrients, soll formation,
circalation and cleansing of alr and water, global life suppart, subsequent
caibon sequestration malmtaining the water balunce within ecosysten,
watershed protection, maintaining stream and niver flows throughout the
years, erosion control and local flash flood reduction.

2. NEED: Focusing the attention on orchids available in North-east, 28 many as 182
species of archids are identified in Assam as per BSl estimate. Tropical Wes
Evergreen Forests of Tinsukia district and it's adjoining foot hills of
Arunachal Pradesh is very much rich and more than hundreds of eye-
catching and colourful wild orchids are seen to bloom throughout the year,
Mostly they are epiphytes. Orchids grow best in evergreen and semi-
evergreen forests and (o some extent in mopist deciduous forests
Silviculture division has taken Initlative to identfy orchids and their in-
situ study which are prowing in different agroclimatic zones with a
perspectiveol relationship dynamics between the orchids and their hosts
in the ecosystem found in those forest areas.

3. OBJECTIVE OF THE STUDY: Tg

4. METHODOLOGY: Follawing steps were involved -
4.1 Reconnalssance survey
4.2 Plot identification and demarcation
4.3 Identification of host trees and orchids
4.4 Enumeration and marking of host trees bearing orchids
4.5 Collection of data on climate and soll
4.6 Rehabilitation of wind fallen orchids

4.7 Data Analysis and deriving inference
5. WORKS CARRIED OUT
IN THE FIELD: As per the methodology, the details of activities carried out in the field are
furnished below -

5.1 Reconnaissance survey: To begin with, the orchid study /preservation plots were selected based on
the preliminary survey done by the frontline staff of the Silviculture
division along with the stalls of respective divisions where orchid study
plot lies. And the areas were chosen after knowing the sufficient
availability of epiphytic as well as terrestrial orchids in that particular
forest or divislon.
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52 Plot identification and

After the reconnaissance survey, 5 nos of preservation cum study plots (5
ha each) were finalizad for in-depth study of availability of different species
of orchids, soll pll, soll temperature and macro nuirients as well as
determination of atmospheric temperature and humidity. Accordingly, GPS
coprdinates were noted and GPS maps were propared for cach preservation
plot. Plots were demarcated using hand held GPS after tracking along the
GPS maps prepared during the time of preliminary survey. The boundaries
af the plots were demarcated by palnting the trees in stripes standing along
the boundary line at breast height In order to easily identify the plot from a
distance bright Red and Yellow colours were used for boundary
demarcation. Tn case of boundary trees bearing orchids, those were
encircled with white paint in addition to that of Red and Yellow.

5 (Nye) nos ol plots chosen for lo-sii study of orchids
Particulars of the Works
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5.3 Enumeration and marking

of trees bearingorchids:  After demarcating the boundary of the plot, enumeration and marking of
trees bearing orchids was done by painting the trees in stripes with white
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paint at breast hefght and were numbered. Simultanetusly, the host trees
along with the names of orchid species present were recorded by observing
the orchids with the help of binooulars. Orchid species dhversity on a single
host tree (speces-wise) as well as species diversity of host trees which
houses each orchid species were studled and data collected accordingly
During collection of dsta, data on avallability of terrestrial orchid spedes
were also noted which were present in the plot. Some rare ground orchid
species were recorded in some places.

54 Soil sampling procedure
for Soll analysis: To determine the general characteristics of soll as well as speeific
characteristics of soll where terrestrial orchid species were found, ol
samplés were collected with the help of trowel and spade using the
following methodelogy -

54.1 Removing the surface litter at the sampling plot
542 Making a 'V’ shaped cut to & depth of 15 cm in the sampling spot using
spaade or trowel

543 Removing thick slices of soil {1 cm) from top to bottom of exposed faces of
the V" shaped cit and placing In a clean contalner.

A
15¢m
lem fem
hd
Eig 1. ¥Y-shaped cut for sail sample collection
544 For anarea covering 1 Ha 8-10 samples were
collected
545 Mixing the samples thoroughly and removing forelgn materials like ronts,
stones, pebbles and gravels

546 Rubbing the samples with hand to make uniform soll particles and drying
them in the shade for two consecuthee days.
547  Reducing the bulk to about 200-250 grams by quartering method,

=&



547 Reducing the bulk to about 200-250 grams by qrartering methoel.

548 Quartering & done by dividing the mixed sample thoroughly intn fouar
equal parts, The two opposite quarters are discarded and the remaining
two guarters are remixed and the process is repeated until the desired
sample size s obtained.

549 The sample size thus obtained i e 200-250 grams of soil Is then packaged
in an air-tight polythene bag.

54.10 The samples so cullected were sent o District Agricaliural Office, Ulubari
for analyds of oll pll 20d macro nutrient statiis

5.5 Atmospheric data: Local atmospheric data such & temperature. humidity, soll temperature
was collected using digital thermo-hygrometer and soil thermometer
respectively

56 Rehabilitation of orchids: While exploring the plot, some epiphytic orchids wetre observed lying in
the forest floor which might have heen displaced due to wind or other
natural disasters. Those wind fallen orchids were rehabilitated in the
living trees with the help of cocomut rope by the data collection team.




6. DATA ANALYSIS & INFERENCE: The data analysis was targeted to achleve the outcomes of the
objectives set for the study of orchid plots Le. Identification of
orchids and its relationship dynamics with the ecosystem.
Compilation of data collected from the fleld were digittzed and
analysed both statistically and qualitatively with the help of
computer upplications for generating outcome reports, maps, charts
and tables The data analysis report was validated with past
publication resources and secondary virtual data and the final report
Is prepared and published. Statistical analysis on the Data reliability
fone wiled & two tafled p-value), Extent of bliodiversity of both
Epiphytic Orchids & Host trees as well as Species richness by
caleulating Shannon's blodiversity index (H), subsequentiy Epiphytic
Orchid BEquitability was alse deduced numerically, For calculations of
these above values. MS Excel program was used.

» For ascertaining the significance of categonic (nomr-numeric) data, t
-test for two sampled assuming unequal variances wis carried
out, From which one tailled & two tailed p-value was derived o
ascertain the statistical significance of non-numeric data collected
during field exvercise,

Max value of p is 0,05 for both one talled and two tailed,

¢ Shannon's Biodiversity Index (H)= Ylnpxp where, p is
probability of availability of individual species and lap is natural
logarithm of p Bqnﬂubi]lrp———":' , Where, Has Is natural logarithm

of total number of varieties of species
Value of Equitability ranges from 0-1.

* Biodiversitys %L;'L—-"_—tl-]; ,where, N is total number of orchid species
sightings, n is number of individual species sightings.

Higher the value, higher is the biodiversity and this value is used
for comparing the extent of biodiversity amongst different plots.

.



Factors essential for propagation of epiphytic orchid
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Te PLOT-WISE RESEARCH FINDINGS
74 Plot 1. Umjakhinl, West Karbi Anglong under Amsoi Silviculture Range

7.1.1 Location: The plat 15 situated at around 130 kms by road from Guowahati via Umiam
under Umjakhini Baat, Habang Range falling within Umjakhini PRF under
Hamren Diviston, West Karbi-Anglong,

MAP SHOWING THE ORCHID PRESERVATION PLOT NEAR UMJAKHINI
BEAT OFFICE UNDER HABANG RANGE. (HANREN
DIVISION) WEST KABI ANGLONG
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1.2 Physiography: The ploat is lying on the slopes of hillocks sxtendid from 5-SE sspect 1o N-
NW aspect with an aversge slope rmanging from 35% to 40%. A stream is
¥ . } il ¢
flowing along the northern boundary of the plot.

=4

L3 Forest type: The archid study ares belongs 1o Molst emi- evergreen fprests [2HC 1/h
and 2BC) and Matst mixed decldunies forests :*l'_,-'l. Ihlas par Champlan
and Soth’s Classification (Souwrce: Working Plan of West Karbi-Amglong)
The whole area Is covered with many commercially importunt speces like
Badam, Gomarl Sim, Tiachapa Nahar, Bhelo, Khasia badam, Bon asm
Haldu, Baheéra, Simalu, Azar, Odal, Dutenga, Parell, Makri Sal Siris. famun
et

7.1..4 Farest density: The plot falls in the ares where cznapy density is 40-T0%

oae



7.1.5 Soll: The 2oll within the forest areas ranges from sandy loam to dayey loam and
fine silt to red loam. The soll of the orchid plot is mostly dry red loam. But
in some specific areas near the stream of the forest, the soll ks quite rich in
organic matter and huge depositg of humus were noticealsle.

7.1.6 Date of collection of Data: From 30 Jan'2021 to 1+ Feb'2021
Data collection team
Sri Saillen DasAFS, Stiviculturist Assam
Smi. Preet! Buragohain, AFS, Asst. Conservator of Forests
Smt. Himamoni Handigue, Research Officer
Sri Marjan Kr. Barush, Range Oficer (attuched RO, to HOQ. Silvicodiure
Division)
5ri Hitesh Kumar Das, Fr-1 1/c RO. Amsoi Silviculture Rangs.

=  Assisted by Bibhison Tokbi RO. Umjalkhini Range. Rustam Timung Fr
along with other staffs of Umjakhini Range and labourers.

.- & 89

TA.7 Data collected during field survey

7.1.7.1 Local atmospheric data

» Temperature: 27.3°C

e Humidity: 54-55%

= Soll temperature: 21.3°C (soll temperature recorded from 1 ft below the
earth surface) but In the place of occurrence of Jewel orchid [Ancectochilis
rocbunghifithe temperature wis found to be 153°C

7172 Enumeration and

marking of trees

bearing orchids: All the orchid bearing trees were marked by painting and numbering by
white paint. Statement of collection of enumeration is furnished In
Apperndix-l.

7.1.7.3 Rehabilitation of
orchids: A wtal number of 5 species of wind fallen orchids were rehabilitated in
living tress by tying them with coconut rope.

7.0.74 Procedure followed to identify epiphytic and terrestrial orchids

7.1.74.1 On spot identification: The morphology of the orchids was minutely observed and flowering
patterm was studied in case of hipoeming orchids which are lisied below:

nnghiah Wunsne | Lars) Miswe

\"H!!tﬂdihﬂ
Red vanda

| Bracted pinalia Pinalio broctesceny (Lindl) Kuntee
llrh'lty hulmphrﬂum lhﬂmpn‘nﬂm Mmm{h} LM&. wall.
FI"II.'I'-‘I Fax Enldl Orehid jnrldundnrm Iaut
Pox tail orehid :
Aloe-leafed cymbidium
Fringe lipped dendrobium .
Jewel orchid Anvectochilus roxburghil {‘I'nl] Lindl
NA Coelogyme sp.




71742 Off-spot identification:  The blooeming of the orchio Nowers was monitored during the submeguent
months of Match and April. when orchid flower start blooming and
photographs were collected for each species. Characters of the llowers
from the photographs was validated with records avallable in publication
resources and orchids avaflable In the 3 numbers of orchid houses in the
diviskon HQ ond was followed by recording the English and scientific
names. The list of orchids identified off spat is enlisted below.

Table-2 Orchids identified off-spot

| Enslbeh N Lidcol Kama | Siharntiile fusdne

‘Hooded orchid Dewdrobivm pierardsi R Br.
‘Nathaniet's Dendrobium Dendrohium aathunielis Rehb. F
Reddish pholiodota Pholodots nubra Lindl

. Tropidia Trupidia sp.

Adder's mauth Malaxis densiflare (A. Rich) Kuntze

7.1.7.5 Soll sample collection:  The soll samples were collected from different locations according to
standard procedure as laid down In polnt 5.4 and were sent to District
Agricultaral Office, Ulubari for macro nutrient analysis of the soil,

7.1.8 Data analysis & Result

'7.1.8.1 Factors attributable: The following attributes were found responsible to derive an inference on
natural orchid propagation and its behaviour with relation to the existing

ecosystem,

Forest type
Forest density
Phystography
Climate

Species diversity
Soll temperature and characteristios

7.1.8.1.1 Forest type: Since the plot falls under Moist semi- evergroen forests (2BC 1/b and 28C)
and Malst mized deciduous forests (3C/C 3b), it is evident that it recelves
moderately high ralnfail.

7.1.8.1.2 Forest density; The area is mastly covered with dense forest particularly on the southern
aspect comprising of species of Khasla badam, Makri Sal, Odal, etc. (refer
Appendix=1), On the contrary, the northern aspect of the plot is moderately
dense, mostly dominated by pine and trees with deciduous charscter. All
the epiphytes were found In the southern aspect of the plot and the
terrestrial orchids were found in the northern aspect only.

7.1.8.1.3 Physiography: As most of the area of the plot is located st the south eastern aspect as a
rewilt the vegetation receives sizeable quantity of sunlight throughout the
day but due 1o the dense anopy cover, limited amount of sunlight Is
penetrated through the canopy.ln case of northern aspect of the plot. most
of the trees are declduons in nature respiting in the high humus formation
In the forest Moor and terrestrial orchids Like Jewel orchids were Mumd In
abundance. Epiphytes are uncommaon in that aspect of the plot. It is felt
that due to less exposure to sunfight, soil temperature s found to be 7
degrees lower than the seofl temperature in the southern aspect [(22.5-
153=7'0),

.




7.1.8.1.5 Species diversity in
eplphytic orchids:

Name of epiphytic o

Eoplish (Local Name

rchivd species

It is learnt from the locul sources that this area receives very high minfall
and the annual average rainfall of West Earbi-Anglong district was found
to be 2416 mm (Sowrce: hitp: fwestharblanglong sssam.govin/). Henoe it
can be stated that the ralnfall received by this particular area is pivoted
towards the higher end of the annual rainfall of West Earbi-Anglong
district. The annual average temperature s 6-12°C during winter and 23-
32°C in summer. The winter commences from the month of October to
February. It s very pertinent 1o note that while recording the relative
humidity of the plot in the mosith of January, it was found that area was
bhumid to the extent of 88% (Relative humidity) even when the area
recelves lesst smount of rainfall during that month.

After anslyzing the raw deta from Appendix |, an effort was made to
estabilish a correlation between host trees and the epiphytic orchid
species. An indicative correlation between them ks fumished below:

Table 3.Epiphytic orchids with Host trees

Nomber ol Host tree species

Sciontific name host trees

assocated

1 | Blue vanda

- R

|

'3 Double edged

|| deesirobium

4 \ orchid

5 Red vanda

I

7 ‘Mooded orehid

|

-. VG Ili'

9 | NA

10 Nathaniel's Dendrobium

1

11 | Reddish pholiodota

|

i’li_ | Rattlesnake orchid

13 Fragrunt Fax Rrush
Orchid

14| Bristly bulbophylum

(15 | Day's ymbidium

| Vanda coeruléaGailll ex 11 Jaimui, Khasia hadasm, Paroli,
LindL amlokhl, Serengpat Odal, mislori =al,
Thengra, Thenguuni, Gomati, Skris
Pinalc bractescens 9 Jamun, Serengpar. Paroll, Makeri Sa,
: Thenguni St
Dendroblum acinactfirme 7 Jamiun, Makrl sal parole. Odal,
|_5_wq N il “'llw_rHlEnnm.lenfEt. kundhuri
Lutsia sp, 5 jamun, Paroit Thengra. Odal,
Renuntherg imychootions 4 leIL Maliri =sal, Simol, Thengra
Holfe
Dendroblum pierardit . 2 Paroli. sins
| Br.
| Coetogyne sp. 2  Makri sal famun
Dendrobium nothamielty 1 ‘Makri gal
| Pholiodote rubra Lindl. 1  Odal
I
._...ﬁ_..__ I 51 TR
Aeridix adoreta Lour 1 Ocdul
Bulbophylium hirtumi{Sm) 1  Kiasi Pine
Lindlex Wall ‘_
| Cymbidoimm deaysmum 1 Khasia hadam
Hehhd
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From Table-3, narrowing down the focus on 4 nos. of epiphytic orchids
which were found growing abundantly in the plot were Blue vanda [Vanda
coervlea), Bracted pinalia  (Pfnaflo  bructescens), Double edged
dendrobium(Dendrobium ocinaciforme] and Velvet orchid (Luisia sp.).
Thete epiphytic orchids are seen growing on various host trees ranging
from minimum of 5 to maximum 11 species of host trees.

From the Neld observations and other pubilication resources, it was found
thar the orchids require the following specific favourable condittons for
their growth: -

& Climate: Thee growth of all the aforesaid epiphytic orchids requires some specific

climatic requirements such as;

= Vondo coerules grows well In warmer temperatures of 35°C during day
and 15-22 °C during night time. Warmer temperatires mean faster growth
which must be balanced with higher relative humidicy of B0-B5% from
summer to autumn and 50-55% In winter to spring.

+ Dendrobium acinaciforme also prefers warmer temperatures and requires
partial shade for their growth.

*  Plnolie broctescens alio prefers warm and cool climate for its growth.

4 Physiography: The epiphytic orchids are mostly seen growing in the southern aspect of
the plot where they receive adequate exposure to sunlight and rain and
thus, they flourish.

*  Vanda coeruleo grows well ar an afttade ranging from 910 to 1520 meters
above MSL

* Dendrobium ocinociforme are found growing in tropical and sub-tropical
valleys at an elevation of 200-1400 meters above MSL

*  Pinalia bractescensgrows at an altitude of 20-650 mis above MSL

4 Wind: All the epiphytic orchids need moderate wind flow for the transportation of
pollen essential for their propagation as well as alr movement and
ventilation during their entire growing period. This condition is satisfied
when the tree height i< more than 20 metres in the rainforests.

@4 |




W Host tree characteristices  Thie second most important requiremient for the growth of the epiphytic

8 Bark characteristics:

Mamée ol hioal Drse SPECEs

English/Local

Mame

Mlakri Sal

Paroll

Jannnm

. m . H‘ L m‘

archids is the characteristics of the host trees. B-1 depicts that

Vanda coerwden is growing abundantly in 11 nos of host tree species,
Finolia braceescens 15 growing in 9 nos of host tree speches,

Dendrobium ocinaciforme is growing in 7 fo<. of Bost tree species

Lisista sp. is growing in 5 nos. of host tree species.

It is observed that all the host tree species are mostly evergreen to semi-
evergreen with litte to mediom sized leaves

Another most important charscteristic of the host trees s the tree bark
whers the eplphytic orchids establish themaelves. The orchills preler
rough and fissured bark where the archid seeds lodged in the crevices
more readily and grow because of the available substrate neccssary for the
growth of the seeds. Afver that as the seeds grow, the roots develop and
tling to the fissures and cracks and grow profusely.

Table 4. Host irees with eplpliysic archid species

Number of Epiphytic orchid species

Scientific name epiphivtic orchid
Apredles

Asserciated

Schime waltichi (DC) 9 Coctogyme p.. Demdyalium
Korth acinacifiorme, Red vanda,
Phndtodaca imbricata, Pinai
fhrmoteroens. Blue vanda,
Cymbutim peadutum, Opadrobiom
[fimbriatam
Stercylis eoloratafoxh 7 Pondrodium acinacforme. e
vanda, Aeride adforati, Luisia wp.
mm m
SEArENYEeF LM fi Luinio sp Bhoe vamda, Red vamia,
chetlivnides TIC Pinulio hroctescens Demulrodium
acinpciforme. Dencridicm pherandil
A % e vanda. Medlio brociescons
Laitsia 1. Denrdrobiliom
demuiiforme, Rd vanda
Simyohurn cimin [L) L1 Coeligine g, Dendeehium
Shavle armarifirme, Rlue vanda Lnfea g,
Pinorlion Brioe teecsto
A 3 Bl vaischa, Red vand, Qmbidis
F w_. ; : .
Al leblwck (L] Bonth E | Fipala brectewens, Demdrobmem
pierardi, Bloe vanda
NA g | Pioalia bracresceny, Blue vandy
MA 2 Dendrabium adeaciforme,
Ehynckestplly reduse
KA i Demifrolsinm arinacifieme
Firsias hezive Rovie ex | Bulbapiflim Rirtam
Gdrdon
Homiber celba L i Red vanda
fuminfine arborea R, | Higr varata
Phwllansbue sndlios L 1 Whe vanda
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From Table-4, it 1s clear that 4 {four) species of bost trees viz. Makn Sal
(Sehimo woilichi). Ddal [Stercullo  coforota), Parall  (Stereoxpermum
chelonofdes) and Jamun{Spzvgiume cuming) are found to host from
minimum of 5 species o makimum of 9 diverse speches of epiphytic
orchids out of 16 species identified which inditates that the
chamcteristics of the host trees are matching with the epiphytic archids”
preference for shelter. From the field study as well as other publication
resources, It was found that the host trees bearing the fellowing

characteristics are suitable lor harbouring epiphytic orchids,

% Height of the tree; The height of the tree is one of the important features which affects the
growth of the epiphytic orchids. The epiphytc orciids are seen growing
miastly In tall trees like Maler] Sal with an sverage height of 20 meters, Odal
haviag e average height of 20-25 imeters, Puroll with an average height of
18-20 meters and Jamun with 15-18 meters average height. The above
host trees bear the maximum nomber of archid species growing in those
trees are montly light demanding and the tall trees help them to fetch the

adequute amount of sunlight for thelr growth,

%  Bark characteristics The host trees having rough fssured bark are préferred more by the
epiphytic orchids for grasping/clinging into the surface and for natural

regeperation

B Leal charscteristics: The host trees bearing dmall 10 miadbom sized leaves aré preferred more by
the epiphytic orchids than trees bearing large slzed leaves, The reason s
that the trees having small to medium sized leaves provide partial shade to

the epiphytic orchids for their growth.

From the field observations, it i noticed that the percentage of growth ol
epiphytic archids in the resinous or latex preducing trees is quite les< eg,
Pine though having flssured bark and needle-liks leaves, s not preferred
by the cpiphytic orchids Only ane epiphytic orchid viz. Bulbophyltum

hircum was seen growing in it

Rest of the epiphytic orchids and host trees have a lesser affinity towards
each other due to reduced matching with respect to preference of the
épiphytic archids and the characteristics of the host trees It may be

inferred that there s a direct and indirect correlation among

O 4



(a) chimate:

(b) topography:

() characteristios of host trees; and

() sustenance of epiphytic orchids-

in & particular ecosystem. The indicator of this complex dynamics can be
observed in the plot where there is a locatized development of humid
micro climare due to transpiration of moisture by host trees as well as

epiphytic orchids.

Host Tf'ee_.s‘"

7.1.8.1.6 Species diversity
In terrestrial orchids: The following attributes played a major role in the species diversity of

terrestrial orchids:

® Topography: The terrestrial orchids were seen growing in the northern aspect of the
plot where It recedves lesser number of sunrays ohliquely subsequently
reducing the temperature of the soil. A micre climate which has developed
in the northern sspect due to the stream makes the plot suitable for the
growth ol the terrestrial orchids

% Vegetation: The trees growing in the northern aspect are of deciduwous character which

results in high humus formation tn the forest floor. Since the misture

&



content in the mir & high due  the presence of the stream nearby,
degradation of litter is enhanced subsequently accelerating the process of
humus formation. Another important ehservation was that there was a
substantial growth of bushy shrubs, alocasia species which further
obstructs the penetration of sunfight to the ground resulting in lowering
down of atmospheric tempersture and malking the area more suitable for
the growth of terrestrlal orchids lilde jJewel archid

B Seoil: Another important parameter is the soll for the growth of the terrestrial
orchids. The terrestrial archid species wsually prefer soll of acidic pH
which Is evident from the soll collected from the place of occurrence of
terrestrial orchid species. The pH of the soil ranges from 3.82-4.67 which
ks extremely acidic compared to soil collected from other parts of the plot.
After the macronutrient analysis of the spil collected fram the arvas where
terrostrial orchids were found, it is observed that the terrestrial orchids
prefer soll with high organic carbon content, low phosphorus and medium
to high potassium content.

501 mmple collected where Jewol
orghid is

150l sample collected whete Malad i

!m:ul:.—wl

B Random soil smpls il

O e G LAY

Soll Ph Sall Drgani; Soll Phophorus
P05 (ky/Ha)

[vajvia)
c8BEBEEE

Three species of terrestrial orchids vie Jewel Orchid [Anoectochilus
raxhurghii), Malaxis densiflors and Tropidia sp. were found in the plot.

Jewsel orchid (Ancectochilis roxburghii) is ome of the endangered
terrestrind orchid species which is found in this plot. This archid species is
found growing in the areas with high humus formation in the soil. The soil
temperature recorded in the place of occurrence of Jewel orchids ts 153°C
which (£ 7°C (approx) lower than the normal soll temperature pecorded In
ather parts of the plot. The jewel orchid (Accectochilis roxburghii) prefors
soil having pH 3.82 which 15 extremely scidic in nature. As it prefers soll

1



with high humus content, the soil crganic cobon was found to be 6.35%
The phosphorus content of the soll was found to be 4.014 kg/ha which is
very low and the potassium content was found to be 321.62 k&/ha. The
Jewel orchid species was seen growing as lithophytes near the stream
where there Is accumiulation of humus In the rocks

Maloxis densiffora and Tropidia sp. were also found in the areas which
receive less sunlight and are rich In high humus content

lewed orchids (Ancectoclilus roxburghil) occucring 45 Mihophytes

1 l‘l-




Tropidia sp.

719 Siatistical analysis: Statistical analysis of the data obtained was carmed out to determine the
statistical sipgnificance of data, richness of biodiversity and extent ol
blodiversity with respect to eplphytlc orchids and host trees. Here p valus,
Shannon-Weiner Diversity index and Biodiversity analysis were calculated
using MS-Excel. The details of the result | shown befow

Tahigl(1)
DESEEVED VALLE 2
AKINI iy
immron, | g s 3, 3 s 3 i 'i e | g
H 3 S i ! t 4 i B
=
Lpelngyne spp 1 0 i ] [} 0 Q 1 - NI ERN | ] i o ] 5
Denaireis BT I 0 T 1) 0 0 ] (1] 1 g "1 I o P o I 17
Lwdaju spge | 1 1 L] [} 1] L] i i L] L1 1 a i L4 ] 5
Pinglig brochirronmy ¥ ] 4 & B L | @ 4 | L] 1 1 a i L i+
Viands ceerialen | : | 3 12 1] | 1 ] 1 a i H i i i B b &1
Rawiiiaarn 1] ] 4 L p o a | ] 0 b | i} i 0 [} 11
L ATR TR T
Dvsnfratsum prerard)f 1] 0 1 1] [\ ] o 0 o -] [} 4] ] o 1 [+ L
Crrmbsltinm dion o s 1] 1 o ] 0 n L] n [+ o o 1] 0 n 0 '] 1
hhﬁhﬂrﬁ- ] 0 i " ] I i L "] v i L1} -] i i L1 @ 1
Rigpnchoroolis rerosa B 1 ] -] » [} | ] o [} i -] ] L] i -] 2
Fhaeardeibsdise B ] L] L ] ] a n ] 0 n -] 1] 4 L] [] i
sl b din
Dt v 1] 0 0 i b i ] ] i a o a 0 il L1 i 2
ol ks
Cyrmimipbivam pevstuburg o o ] i » i ] -] 2 @ 0 @ 1} i 0 [ i
Flradfodotn rubra ] 0 o » > n a ] 1 n 1] o L] g 0 1] 1
Asrrdes schoirais B o ] (] i i ] ] | 0 B (] [ i 0 ] 1
Plolbsduio jwuhe jepio o o ] ;| ] i} ] o L] o [i] [ b o o 2
TOTAL & 4 1 m L 1 F { 1 ] 1 -2 - 4 & i 3 1 91
Total number of observations = 91
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Host tree equitability = 0.73 Host tree biodiversity = 4,63

Table1L6)
vTest Two-Sample Asswming Unequal Variances | ORCHID | HOST TREE
Pebinry ] &
Varlaore 5607 56
(Hosprvations is 16
i 2
St A28
PT<=t) ane-tall 0.0015
t Critical ome-tail LD
PIT<=t) two-tail 0.0029
| Critioal two-tal) .05
p value (one tailed) = 0.0015
p value (two talled) = 0.0029
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From the Tables | {2) and I[3), It Is clear that the epiphytic orchid
diversity o Umjakbini study plot s moderate, showing a value of 6.76
and their evenness/richness is aleo on 2 higher <ide Le. 078 Ih cace of
host tree blodiversity, this plot shows less diversity of 4,63 and a higher
equitability value of 0.73 which is clearly shown in Tables 1[4) and Table
I{5). In respect to statistical significance, Table I[6] shows that the p
value for both one wiled and two tailed lies below 0,85 which means that
the data collected are statistically significant.

Bulbophyifum hirtum  Cymbidium dayanum plant Cymbidium dayanum

Blue vanda plant
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72  PlotNo. L |eypore RF, Dibrugarh Division under jeypore Silviculiure Hange

7.1 Location:

The plat b5 situated st around 485 kms (spprox] by road from Guwahati
ander Kothalgari Beat, Jeypore Territorial Range [alling within jeypore
RF under Dibrugarh Division

MAP SHOWING THE ORCHID
PRESEFVATION PLOT AT JAYPORE RF UNDER DIRRUGARH DIVISION

7.2 Physiography:

7.2.3 Forest type:

The plot iz lying on the slopes of hillocks with an average ESE aspect and
average slope ranging from 305 = 45%

The orchid stindy ansa belomes to Assam Valley Troplcal Wet Everpreen
Forests (Wpteracarwe) [Type 1B/T1) az per Champdon and Seth's revised
Chassification. The forest type occurning in the area ts mostly Hollong-
Nahor forests which are charucterized by large il evergreen trees
forming the balk of the main canopy projecting above the general leve]

1% Canopy layer: This comprises of magnificent luvuriant growth of
Dipterncorpus retusuy [Hollong) trees. Ecologically it is known as climatic
climax species of this region. Michelio champaca (Tiasopa], Atlonthus
excelsa (Borpat) etc. are frand as its associates



« 2+ Canopy layer: This kayer mainly consists of Mesua ferrea (Nahor) with
Artocorpus chaplasa, Amoora wallichil, Amoora rohitoka Anthocephalus
kademba, Terminallo tomentosa, Terminalic myriocarpa, Terminolia
belerica, Dysoaylum procerum, Tolsuma hodgeoni, Trewia nudiflorg,
Chukrassia tabularis Morus loevigata, Eugenia species and many other
common species.

« 3 Canopy layer: It Is mainly dominated by Vatico lanceasfolio [Morhal),
Lagerstroemio speciosn  (Ajar). Albizie |lucide [Maj). Dilleain indica
(Owtenga), Dillenia scabreva (Bajiow) etc.

Shrub growth: It consists of mainly woody shrubs like Kaupat, Jors,
Bogitora, etc, Palms like Geregu tamul, Tokopat, tree ferns, canes, woody
climbers like Derriy oblongu, Tupiriv Mrsite, Muzonerurum cueuilatum,
Entada scanders, Thumbergio spp. Souhinia vokhi, etc are more commaon.

« Ground Flora: Various herbs and small shrubis ke Bon posola, Dhopal
tita, Dighalotl, Surat, Heloch, Kasidaria, Patidol, Ferns, etc. and grasses lke
Ekora, Meghela, Elephant grass, Mimasa pudica ete. are the most common
flora comprising ground layer.

feomarve: Working Plam of Db awd Dibrogarh D)
7.2.4 Forest density: The plot falls in the area where canopy density is 60-80%

7.2.5 Solk Soils of the area are sandy to clayey loam type and greyish in eolor, They
are acidic in reaction with pH ranging from 4.6 to 59. They are also
characterized by low to medium phosphate and medium to high potash
content. A substantial amount of humus formation has been observed in
the plot which might have formed due to the degradation of the shrubs and
ground flora.

7.2.6 Date of collection of Data: From 27 Feb'2021 to 1% March'2021
Data collection team

Sri Saflen Das. AFS, Silviculturist.Assam

Smt Preeti Buragohain, Asstt. Conservator of Forests

Smt. Himamoni Handique, Research Officer

Sri Pranjal Prakach Das, Fr-l | /e RO, Jeypore Silviculture Range.

Sri Himangshu Bhattacharjee Fr-1. feypore Silviculture Range,

Assisted by Sri Sarat Neog, RO, Jeypore Rapge along with other stalls of
|eypore Range and labourers. Special mention to Sri Lakhindar Sonowal ,
an experienced NGO field staff whe helped in identification of some
orchids of jeypore RF.

7.2.7. Data collected during field survey

72.7.1. Local atmospheric data

Temperature: 22°C- Z4°C

*  Humidity: B6-88%

s Average soil temperature: 21.1°C-21.3°C (soil temperature recorded from
1 ft bielow the carth surface)
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72.72 Enumeration and

marking of trees

bearing orchids: All the orchid bearing trees were marked by painting and numbering by
white paint Statement of collection of enumeration ls furnished in
Appendix-IL

7.2.73 Rehabilitation of orchids: A total number of 3 species of wind fallen orchids were rehabilitaed in
living trees by tying them with coconut rope.

7.2.74 Procedure followed to kdentify eplphytic and terrestrial erchids

7.2.74.1 On spot identification: The morphology of the orchids was minutely obsarved and flowering
pattern was studied in case of hlooming orchids which are listed below-

Table-5 Orchids identified on-spot
(S No. | Puglish Name/tocat Rame [ Nelentiticname |
I Rattlesnake orchid Phaiiodota imbricata Hook
Flat Stemmed Agrostophylium Agrostophylhum planicaule (Wall. Ex Lindl)
I Hooded orchid Dendrobium aphylivm (Roxh) CEC. Fisch
AT bea N ey Combidiuim aloifolin (L) Sw.
The Awl-shaped Cleisostoma amumanfumu.u|1¢r
Jewel archid mmmmwmmmum
‘The Forest dwelling calanthe Calanthe masuea (D.Don)Lindl
The Nerved Zeuxine Zetixine nervoso (Wall, Ex Lindl) Benth
“The Mishmi Hills Phaius Phaius mishmensis [Lind & Paoct JRehb.f
| Nun's Orchid/Kunai (tall grass) orchid Phaius tankervilleae (Banks exiHerit) Bl
Fragrapt Fox Brush Orchid Aerides odorata Lour
The Shaggy Petaled Erla Eria laslopetalo Willd

7.2.742 Ofi-spot identification:  The blooming of the orchid flowers was monitored during the subsequent
manths of April to july . when orchid flower start blooming and
photographs were collected for each species. Characters of the fowers
from the photographs was validated with records aviilable in publication
resources and orchids available In the 3 numbers of orchid houses in the
diviston HQ and was followed by recording the English and scientific
names, The list of orchids identified off spot is enlisted below.

W
Sl | Enghish Namae /Local Hame
The Broad Leafed Tainia Tainia latifola (LindLjRchb
‘Wray's Tainia Tatimia wrayana (Hooldl)
Roxhurgh’s Bulbophyllum Bulbophyltum roxburghii (Lindl) Rehb.
The Dense beard gastrochilus Gastrochilus dasypogon [J.E.Sin) Kuntze

. ___&$&,;!




7.2.7.5 Soll sample collection: The soll samples were collected [rom differemt locations according to
standard procedure as lald down in point 5.4 and were sent to District
Agricultural Office, Ulubari for macro nutrient analysis of the sail,

7.2.8. Dataanalysis& Result

72.8.1 Factors attributable:  The following attributes were found responsible to derive an inference on
natural orchid propagation and Its behavior with relation to the existing

ecosysten.

Forest type
Forest density

Physlography
Climate

Species diversity
Soil temperature and characteristics

7.2.8.1.1 Forest type: Since the plot falls under Assam Valley Tropical Wet Evergreen Forests

[Dipterocarpus) (Type 1B/CI), high humidity and high rainfall are its
characteristic features.

7.2.8.1.2 Forest density: The area is mostly covered with dense forest all throughout except some
opén putches [ approx. 1 Ha). The plat mostly comprised of species of
Hollong, Nahor, Morhal, Borpat, Mekal, Lewa, etc. (refer Appendix-11)
Climbers, epiphytes. palms and canes are also present The plot is also
very rich in terrestrial orchids.

7.2.8.1.3 Physiography: The plot is covered by a number of hillocks with an average altitude of 10
12 metres (approx) and the distribution of epiphytic and terrestrial orchid
species is almost uniform throughout the plot Therefore, physiography
doesn’t have any impact on the species distribution of orchids.

7.2.8.1.4 Climate: The study area experiences sub-trepical humid dimate and falls under
high humid zone as the plot lies between the latitudes of 23-35:C Northemn
Hemisphere. Fig Z represents the monthly min, max, and average
temperature In the area from 2009 and 2019, The hottest months are May,
fune, july and Augnst and the coldest months are December anid January.
The area is endowed with high rainfall Madimum precipitation occurs
between the months of April and September. Fig 3 shows the average
monthly rainfall between 2009 and 2019,

LT 1
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Fig 2: Monthly max, min. and avg. temperature (°C) from 2009 to 2019
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Fig 3: Monthly mean ralnfall (mm) from 2009 to 2019
{Sowrre Working Plan of Didrunpec Didedos)

72.8.1.5 Species diversity
in epiphytic orchids: After analyzing the raw data from Appendix L an effort was made to
establish a correlation between host trees and the epiphytic orchid
species. An indjcative correlation between them bs furnished below:

Table 7.Epiphytic orchids with Host trees
: Kamr of epriphytic orchid speoes |  Number ol Hoxt tree specics
I '.IIL:'I'.II.I ol e METVTTIE MaAm e host trees
Mame RERnCIat
1 Carey's Bulb-leaf fuibophpllum coneyanum 10 Nahar Morhal, Hollomg Hingori,
Orehid (Hook) Spaong
| Alne-beafed Cymbictinm adalfodmm (L1 5w, H Panimoc Melon Barpar Hollong,ia
cymibndiom garu.Ghila lota{Cimber).
: T —  Riynehastylis retusa(L) Alisme 5 ‘Morhal Barpas Hollomg L
5 Hed Fox Orchid Butbaphytlum sikhimenze {King g Hollung, Dimoou,Ghila lots
& Pantl) (Climber)
Oreh ;
= Resburgh's Bultaphopllum rexburghit (Lindl) - Holleng
Palbophytium Rchb,
The Awl-shaped Chrtsostma sibidetom BL Bipdr i Nahar Holloiy
Sortped Star Orchid Bulbophdlum affiee Lindl Gen 2 Hollong
CEC. Fisch
Bent-racemed Dendrabien ltwiflorum Lindley 2 Hollong
dendiobdim
The Dernse beard Gustrochiliie dasypogon (18 Sm) 2 Lastisku, Lewi
gastrochilus Kunirze
The Musky Smelling  Dendrobium meschatum (Buch- 1 Hallong
dendrobim Ham | Sw,
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Table 7 depicty the abundance of different Lypes of epiphytic orchids is
the plot out of which 5 (five) species of epiphiytic orchids viz. Carey’s Bulb-
leaf Orchid [Bulbophpliem coreyponum) Flit Stemmed Agrostoplipflum
(Agrostophplium  plamicaulel  Aloe-leafed  cymbidium  (Qmbidium
aloifoliom), Fox tall orchid (Rfymchostylls retusa) and Red Fox (rchid

[ Bulbophylium sikkimense) are seen growing on various host trees nanging
from minkmum of 5 to maximum of 10 species .

From field study and other publication resources, it was found that the
following factors might have triggered the growth of the epiphytic orchids

in the plot: -

W Climate: A per study aad field observations. (¢ may be stated that the growth of
all the aforesaid epiphytic orchids require soime specfle climatic
requirements such as ;

* Bulboplyitam species are most commeon (6 these forests. 4 (four) species of
Bulbophyllum were recorded o the stody mea vie Bulbophndlum
careyanum . Bulbophytiom sfidmense, Sulbophylfium roxburghii  and
Rufbophyiium affine . After going through different publication resources. it
is found that the Bulbophylium species usually grow in the rainforests
They preler tersperature of 12-25°C and 60% Relative Humnidity for their
growth. Since the plot falls in the Assam Valley Tropical Wet Evergreen
Forests [Dipterocarpus) (Type IB/C1), the dimatic conditions are most
favourable for the growth of Bulbophylium species of epiphytic archidsi

s Agrostophyiium plunicowke grows well in moist (orests ot an alitude
ranging from 500-Z100 mtx above MSL.

« Cymbidium slolfoliom also require wanm and humid climate in thelr
growing period Le. 20-24 'C and cool climate in flowering seasons Le. 10-
20°C. They prefer light shade from the midday san and relative hamidity
of 50-80%.

s Rhynchostylls retuse iy also seen growing abundantly in the plot This
epiphytic orchid also prefers a humid atmispbere for its growth, This belt
is alsor rich In different species of Rhynchostylis vie. Rhynchostylls retusa
var. alta and Rhynchostylls glgantea, It is pertinent 1o mention that during
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@ Wind:

W Host tree characteristloes:

W Park characteristics:

the reconnaissance survey, Rirnchosiplis retuse were seen in abundance
but during the study period, very mited numbers were observed. Biotic
interference might be the reason of ity depletion.

All the epiphytic orchids need moderate wind flow for the Transportation
of pollen essential for their propagation as well as sir movement and
ventilation during thelr entire growing period. This condition &5 satisfied
when the tree height is more than 20 metres in the rainforests,

The second most Important regulrement for the growth of the epiphytic
orchids ls the charactéristics of the host tress. B-5 depletd that
Bulbophyllum coreyanum and Agrostoplpflem plonicawle are growing
abundamtly in 10 nos of host troe species.

Cymiridiam aloifelivm is growing in 8 nos of hest tree species

Rhymehoxtviis retasa iy growing in’5 nos. ol host tree species.

Bulbophyllum sikkimense s growing in S nos. af host tree species.

It is observed that all the hast tree specles are mastly evergresn to semil-
evergreen with little to mediom sived leaves

Another most important characteristic of the host trees is the fissured
bark frough bark surface where the epiphytic orchids establish thomselves,
In this plot, the bark of Lhe host trees is simooth with less Aaxures but due
to the humld cimate prevailing tirowghout the year, barks are moderately
oovered by the growth of bochens and mosses contributing to roughness of
the hark and this might bave helped in the establishment and growth of
the epiphytic orchids in the trees

Table 8. Host trees with epiphytic orchid species

| Numbser of Epiphytic archid cpecies

Nama of host troe species

Englich/Local | Sciemilic name

SName

1 ¢-|_1|1:I|\1JL
avchid
e b

ssnCiated

1 tiollong Dipezrocarpes rencs Blume 12 dgrouaphyiium plonicaute, Aerides
oddorata, Dendrobim aphyilion
Bulbophyillum roehurghil Dendrobusm
litiflarum Sulbophyllum coreyanum,
Dendrabivim moschatum Sulbophyitum
affine. Bulbophitum sikidmensis,
Cymbidivm aloifolium,Rivmchayli
retisa, Cetostomo subwlorum.
> Morhial Vatics luncvoefolia Bluse 4 Agrostophylum planicoule,
3 Mekal Shores aesamica Dyer 3
i Mahar esai ferre L 3
ER Parpst Allanthus grandis Prain 2 Cymbidium aloifolivm , Pholidoto
mbricara
[ Ghila ~ Entada pursontia BC i Buibophyfum sikkimenis. Cymiidium
7 Hingari Castnnepsibs fnuficn (Roah Ex. 2 Bulbophyllum corgyanum
Lindl) ADC Agrostophyilem planicanle



From Table 8, it is evident that 4 (four) species of host trees viz. Hollong,
Morhal, Mekai and Nahor are found to host diverse species of epiphytic
orchids out of which Hollong is seen to host a maximum of 12 species of
epiphytic orchide Morhal Mekai sand Nahor are seen to host 3-4 species of
epiphytic orchids, From the fleld study as well as other publication
resources, it was found that the trees In the ralnforests bear the following
charactertatics which makes them suitable for harbouring different species
of epiphytic anchids

®  Height of the tree: The height of the tree & one of the important features which alfects the
growth of the epiphytic orchids. Hollong (Bipterocrpus retusus) forming
the 1= canopy of the rainforests s observed to host the madimum nember
of epiphytic orchid species followed by Morhal, Melai and Nahor which
forms the 2 and 3% canopy respectively. As the Hollong troe is the tallest
of all, adequate guantity of sunlight i received by the spiphytic orchids
which fvours thelr growth in these trees.

® Bark characteristics: I this plot, the bark of the host trees bearing the epiphytic orchids s
mosily smooth. 11 s presomed thar dininished exfoliaton of the bark have
resulted 1 reduced shedding and thus greater persistence ol epiphytes.
Maoreover, due to the humid climate prevailing almost all reund the year,
lichens and mosses are swen growing in the tree trunks. In the feld, it s
also observed that the epiphytic orchids are growing in the patches of the
tree trupks where lichens and mosses are seen. It is presumed that the
growth of lichens and mosses i the ee trunks crostes whsven surface
which suffices the growth of the epiphytic orchids. In addition, lichens and
mosses provide sufficlent matsture intake which helps In the growth of
epiphytic orchids profusely,

L& ___________________________________ |




2 Leal characteristics: The host tree species bearing the eplphytic orchids are mistly evergresn.
Therefore, the trees provide partial shade o the epiphytic orchids during
thetr entire growtth perind.

Rest of the gpiphytic orchids and host trees have a ledger affinity towards
each other due to reduced matching with respect to preference of the
epiphytic orchids and the chiracteristics of the host treeslt may be
inferred that there is a direct amd indirect correlabion among

(a) dimate;

(1)) vl

[¢) charactoristics of host treess 3id

[d) sustenance of eplphytic orchids

i this particular ecosyates. The indicator of this com plex dynambes can be
observed In the plit where there s a localized development of humid
micro chimate die o anspmaton of motsture by host trees as well as
epiphytic erchads




7.2.8.1.6 Species diversity in
terrestrial orchids:

® Climate and vegetation :

The whaole plot Is very rich In varety of terrestrial archids. A total of 9
species of terrestrial orchids wete recorded from the study area out of

wrhich the status of 3 (three) species vi. Calamthe hroglossa . Anoectochilux

roocharghii and Toinde wroyana are rare and endangered.

From the field study as well as secondary publication sources, It Is found
that the following factors have favoured the growth of terrestrial orchids

in this particular area ;

The species of genus Phalus viz Phoius tankervilleoe and  Phafus
miishmensts prefer growing in evergreen forests and shady woodlands with
copstant molsture a1 an elevation between 1000-2000 abowve MSL.

The species of genus Colanthe viz. Calonthe lyroglosso and Colenche
mgsuca also prefer growing in primary and secondary evergreen forests
with an elevation of 725-1,830 mts and 150 - 1,500 mis above MSL
respectively,

The Jewel orchid [Anoectochilus roxburghii) and the genus Zewxine also
prefer shady places for its growtl, The undisturbed fores) habjtat is found
Iddi=a) for its lavish growth and development,

Aconthephipplum sylhetense algo prefer growing in shady and damp places
in dense forests which iy prevalent in the aron of study.

The specles Tuink latifolla prefers intermediste temperstures. moderate
shading, high humidity and good alr movement during the growing season,
The species Talala wrayena s a rare terrestrial orchid and wsually grows
at elevations of 1200 to 1700 meters shove MSL.

The most impertant parameter for the growth of the terrestrial orchids is
the sofl. Alter the soll analysis, It Is observed that the terrestrial orelild
species in this plot prefers acidic soll for thelr growth. The pH of the soil
ranges from 426-4.84 which is extremely acidic. After the macronutrient
analysis of the sofl collected from the areas where terrestrial orchids were
found, it s observed that the terrestrial orchids prefer soll with high

organic Girbon content, low phosphorus and low to very high potassium
content.

o Sample-1
i Samale-2
300 “ Sarmnphe-3
200 u Sample-4
1.00 « SampleS




7.2.9 Statistical analysis : Statistical analysls of the data obtained was carried oul to determing the
statistical significance of data, richness of blodiversity and extent of
blodiversity with respect to epiphytic onchids and host trees Here p
value, Shannon-Weiner Diversity index and Biodiversity analysis were
calculated uslng MS-Excel. The detalls of the result is shown below

OBSERVED VALUE OF
JEYPORE PLOT
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Froms the above tables, Table 11 (2} and (3], it is clear that the spiphytic
orchid diversity in jeypore study plat is very high with a value of 1017
and their evenness is also on a higher side e D.A9. In case of host tree
blodiversity, this plot shows less diversity of 3.97 and a higher equitability
value of 0.74 which Is clearly shown in Tables 11{4) and Table B{5) In
respect 30 statistical significance, Table 11{6) shows that the p value for
bath one tailed and two tailed les below 005 which means that the data
collected are statistically significant.
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Bulbophyllum stkkimense

Pholidota imbricota

Cleistocactus subulatum

Rhynchostylis retuso
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Bulbophyllum careyvanum

Phaius tunkervilleoe

Cymbidium sp
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Bulbophyflum sp



73 Plot 3. Borduar RF, Kamrup West Bivision under Rani Sllviculture Range

7.3.1 Location: The plot s situated at around 60 kms [approx) by road from Guwahit]
undor Moduki Beat, Loharghat Territorial Range flling within Borduar RF
wnader Kamrup West Division

MAP SHOWING THE ORCHID PRESERVATION PLOT NEAR RAJAPKRA BEAT
™ BARDUAR RF {CHANDUBH UNDER RAMRUP WEST DMWVITSHIN

7.3.2 Phyniography: The plot lies on the lower slopes of the foothills of Meghalaya Plateaw. The
northern part of the piot has a north western aspect and the southern part
I8 having south eastern aspect with a gentle slope ol 5%.

7.3.3 Forest type: Thee archid study area belongs to Melst Mlalns Sal forests- Kamrup Sal {type
3C ¢ 2d (1i]). Sad forms pure stands and extends up to 73% to 95%. Whips
and estabiished Sal accrue in adeguaie numbers where the openings in the
canepy are sufflciently large.

The assoclate of Sal in the top storey in this type are;
Makn Sal Oalos, Ahot, i, Sida, Paroli , Jam; Bhomora, Ajhar, Hingori Ghara
neom.

Camparatively in melst locations, not subjected to anmual burning, the
middle storey I8 made up of ipecies like MNaragingha, Garcinia
xanthocfiymus, Litses sp, etc There are great variations In the groupd

. <+



cover. In comparstively young Sl areas, aress subjected to annual birning
and having a morv open canopy, thatch (Jmperate cylindrica) forms the
main ground cover along with Curcuma cromatica, Flemingle sp. Sido
corpinifolie, Grewia sapida, Desmodiam triguertym, Premoa herbocco,
CJerodendron gp. Ureno picto etc. Eupotoriom odoratum occurs along the
#dges of compartments near open areas and also ih Barger openings in the
forests, but it replaces by thatch with annual burning. In closer canopled
areas Coffea bengalenaty predominates In more molst loations Alpinfe
altaghus, Ferns, Phloganthus thyrsifforus ete. occur with occasional cane.
Soene of the other species ocourting 2s ground cover are Aspergus sp, Sido
sp justicla gendarussa, Cleredendron serrotum, Achyre sp, Phyouanthus

simplex, Cannabis sativa ete.
[Tamree: Working Ples of Revwnp Wt [Morkom)
734 Forest density: The plot falls in the ares where canopy density is 40-60%
7.3.5 Soils The middle and lower slopes including the foothills are composed of a

desp tropical red-loam, except for places subjected to heavy erosion in
some southerh slopes. The soll covered by the plains forests is pererally
formed of deep alluvium consisting mostly of sandy loam. This alluvium
tends to be clayey in stretches adjoining broad julls and frequent patches
of "Khorkani” land occur, formed by throwing up of mounds of activities of
some types of earthworm, The channels intervening these mownds become

water-logged during the rainy season.
{Enuree: Working Flan of Korerup Wiest Déworion),

7.3.6 Date of collection of Data: From 13* Aug2021 to 17 Aug'2021
Data collection team

Sri Sailen Das, AFS, Silviculturist Assarn

Smt Preeti Buragohain, Assit Conservatar of Forests

Smt. Himamoni Handique, Research Officer

Sri Hirok Hindol Sharma Frel i /c RO #am Silviculture Range

Assisted by Sarbeswsr Shirma, Frl, Moldul lslam Fgd and Pradip
Mahanta, Fgd of Rani Sliviculture Range and labourers.

7.3.7. Data collected during field survey
73.7.1. Local atmospheric data

Temperature: 29.3°C-31°C

Humidity: 91-94 %

Soil temperature: 30°C (soil temperature recorded from 1 it below the
parth surface)

7.3.7.2 Enumeration and marking
of trees bearingorchids:  All the orchid bearing trees were marked by painting and numbering by
white paint. Statement of collection of enumeration Is furnished in
Appendix-TiL

7.3.7.3 Rehabilitation of orchids: A total number of 6 species of wind fallen orchids were rehabilitated in
living trees by tying them with coconut rope.
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7374 Procedure followed to identily epiphytic and terrestrial orchids

73.74.1 On spot identification: The morphology of the archids was minutely observed and fowering
pattern was studied in case of blooming orchids which are listed below:

mmmm
H‘tﬂlsﬂl‘dﬁfﬂnﬂ Itlli grass) erchid
nwmrm Brush Orehid

i Seleniifie pame

Pholindotn imhricata Hook
Agrostophyllum planicoule (Wall. Ex Lind])
Bulbophyllum sikkimense (King & Pant])
Dendrobium mwum (Roxb) CEC. Fisch

Anoectochilus roxburghtl (Wall) Lindl
Zewxine mervoso (Wall. Ex Lindi] Benth
Phaius tonkervillese (Banks exi'Herit) Bl

73.74.2 Off-spot identification: The Mooming of the orchid Nowers was monitored during the subisequent
tmonths of September tv November, when erchid flower start blooming
and photographs were collected for each specles Characters of the flowers
from the photographs was validated with records avallable in poblication
resources and orchids availabie in the 3 numbers of orchid houses in the
division HQ and was followed by recordihg the English and scientific
names. The lst of orchids identified off spot is enlisted below,

English Name /Local Rame
The Broad Leafed Tainia
Wray's Tainia
nghsnnhplmm
aped Lip Calanthe
The Dense beard gastrochilus

| Scientific name

Tninh latifolia {l.lnﬂ]ikhh

7.3.75 Soll sample collection:  The soil samples were collected from different locations accending te
standard procedure as lald down in peint 54 and were sent to Districe
Agricultural Office, Uluban for macro nutrient anafysis of the soil,
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7.3.8. Dataanalysis& Resuit

7.3.81 Factors attributable: The following attributes were found respunsibie to dedve an inference on
natural orchid propagation and its hehavior with relation to the sasting
ECOSYSTENL
Forest type
Forest density

7.3.8.1.1 Forest type: Since the archid study arva belongs ta Moist Plains S5al lorests-
Kamrup Sal (type 3C/e 2d (M), high humidity and high rainfall are the
characteristic festure of the forests.

7.3.8.1.2 Forest density: The area is mostly covered with partially dense forest with mixed tree
species afl throughout The plot mostly comprised of species of Sal, Malkri
Sal, Arar, ete.{refer Appendix-11T). Eplphytes were also present.

7.3.8.1.3 Physiography: Since the plot Lies an the lower slopes of the foothills of Meghalaya Platean,
the plot receives high rainfall which creates a localized microciimate in the
area and thus ks sultzble for the growth of varieties of eplphytic orchids

738.1.4 Climate: The region in general enjoys a climate characterized by adequate raln
during summer and cold foggy winter associated with highly humid
atmosphere. The region receives an average rainfall of 400mm to 900mm
during the months of April-May. During monsoon seasor thy average
annual rainfall ranges between 1500mm and 2600mm (Fig 5) The average
minlmum and maximum temperature recorded are 10°C and 30°C
respectively (Fig 4) with relative humidity of more than 86%. This cimate
is congental for the luxuriant growth of mixed deciduous forests.
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Fig 5. Monthly mean rainfall {mm) from 2009-2020
{Rawrrer Working Phan of Ramrup Wesr Diviaon),

734815 Specles diversity
in epiphytic orchids: After analyzing the raw  data from Appendix 1L an  effort was o
establish a -correlation: between howt troes and the epiphytic nichid
species. An indicative correfation between them is fornished below:

Table 1LEpiphytic orchids with Host trees

Numbaor ol bl

ii||~1 Irees

i kree spocios

Name of epiphytic orchid species

English Local

Acienniic name

psyneiiated

N
i Carey's Bulbophyllum coreyanum 0 Maleri Sal, Ajhar, Bogipoma,
HBulbophyllum {Hook) spreng Thuthmala, 5al, Katakubi,
famuk.Cham Kothal Pomadiya
B The Large Dendrobiam onceps Sw. 39 “Afhar.Bogipoma Sal Karakuhi M
EW The Dward Erla Pinalia pumils (Lindl) 23 Makri
SialAjhar, Boppoma Katakuhd,
Sal,
- The 'EI_"'_'I_'- P — m 21 Ajhar, Ka "I'__I'l‘l'l,iIL-
5 Terete Vanda Vanda teres (Roxb) Lind) 16 Alhar, Thutimala,Sal,
Katakuhi,Cham Kothal, Malri
sal, Oxy.
TheAlpejeafed  Cuevidhion alo Gt (L) s Aphar, Thutimaka, Sal Maky
The SUff acampe Acampa multiflora (Lindl) 14 Ajhar.Bogipoma, Thutimata Mak
n SalSalCham Kothal.
The (veclapping Pholidata Imbricate (Roxh) i1 Ajhar Sal, Katakuhi, Oxy.
Shingle Pholindota
The Small Warty  Acampe proemorsa (Roxb) L Bogipoma Athar. Thutimala Sal

40—



f Ajhar, Bogipoma, Thutimala,

L]

4

L)

3 Makeri sal, Clam Kothal, Sal
2 Sal Ajhar,

1 Sal

1 Ajhar.

1 Albar.

Table 11 depicts the abundance of different types of epiphytic orchids in
the plot. Narrowing down the focus on 4 (four) species of epiphytc orchids
viz Carey's Bulb-leal Orchid (Fulbophylium careyonmum) The Lage
Epigenetum (Dendrmblum anceps). The Dwarf Erid (Pinaflo pumila) and
The Musky smelling Dendrobium [(Dendrobiirn maschatum) are seen
growing on various host trees ranging from a mintmum of 21 to maximum
of 60l species

L&y |



From the field observations and other publication resources, it was found
that the following factors might have triggered the growth of the epiphytic
orchids in the plot: -

4 Climate: The growth of all the aforesaid epiphytic orchids require some specific
climatic requirements such as;

« Bulbophyllum |s the largest genus of the family Orchidaceac. Bulbophyllum
careyunum is one of the most important epiphytic orchid species among
the 1803 species of Bulbophylum. This species is 2 wartn to cool growing
epiphyte found at elevations of 200-2100 mts above MSL. Bulbophyllum
coreyanum prefers growing in lowland forests with high humidity and
requires partial shade for its growth,

o Dendrobium anceps |s a warm growing orchid generally found in tropical
and subtropical valleys at an elevation of 200 to 1400 mts. The species
prefers warm to intermediate temperatures (15-32°C), high humidity and
partial shade for Its optimal growth.

o Pinalio pumile Is 3 warm to cool growing epiphytic orchid species. It is

generally seen growing in tropical valleys and mixed deciduous forests at
altitudes ranging from SO0 to 1700 metres

* Dendrobium moschatim is a warm growing epiphyte mostly found in open
forests at elevations of 300-900 metres above MSL. [t prefers temperature
ranging from 16-32"C, high humidity and partial shade from late spring to
summer and full light rest of the year for its growth,

4 Wind: All the epiphytic orchids need moderate wind flow for the transportation
of pollen essential for their propagation as well as air movement and
ventilation during their entire growing period. This condition is satisfied
when the tree helght Is more than 20 metres in the rainforests,

¥ Host tree characteristics:  The second most important requirement for the growth of the epiphytic
orchids is the characteristics of the host trees. B-9 depicts that

o Bulbophylium careyanum |s growing abundantly in 60 nos of host tree
species.

o Dendrobium anceps is growing In 39 nos of host tree species,
o Pinafix pumita ts growing in 23 nes. of host tree speciex.

= Dendrobium moschatum |s growing In 21 nos. of host tree species
It is observed that all the host tree species are mostly semi-deciduous to
deciduous with little to medium sized leaves

W Bark characteristics: The bark of the host trees is another most important parameter where the
roots of the epiphytic orchids cling and thus alds In the natural
regeneration of the epiphytic orchids. In this plot, the bark of the host trees
is rough in texture with longitudinal fissures. The rough texture of the bark
helps the pellens o establish in the crevices and thus helps in the
propagatiton of epiphytic orchids simultanecusly.

. |



Number al

English /Liscal
i i

1 Sal Shereu robuaty
Roth
2 Arar Lagerstroemia 16
speciusg
(L) Pers
3 Makri Sal Sohimea wollie hii 11
(D) Karth
Thutimala Garuga plemata. 11
LOTEY
Katakuhi Bridehe reruss 10
(L) At
[ Boyipoma Chubrasie tabulyrs 7

i Charm Kothal Artocarpus chama &

Buch -Ham,
T Oy Pasdorvenia elomgata X 5
paubowing fortune
I Favoll Sterevipermom 4
chelormides DL
jamwk oy cumin) 1
L) Sheels
Jiya Citrus = sinesriy F4
(L.} Cabeck
Poma Touna cithata 2
M. Rowein..

W F"I" 1yl

ik

l"l_\‘li’lh.'-'ll! v hid T

Acumpe mult flonusioempe proemors, Asyides multiflors
. Aerides adaraturm , Bulbpplyllem cereyonum
Crmblfium alodfolim , Cymbidem pencduluem,
Dendrotmem evoeps, Dendrobmwm aphyliivm Bendrobum
aphy iy, Dendrob wm fmbriotym, Sendrofipm
moshatum, Peiprantheraa Insrctfery, Fhalamopss
marnii, Phodidio smbricata, Pinolia pumiie,
Rhgmohestylis rerioro, Vando toees

mﬂm-ﬁhﬂm Fhalaenpprs e
Acampe proemorse Peleransheria Imsectifra,
Bulterpiyythim coreyanum, Dend rabium

desafiaruem Dencrobivm flnbsanm, Pinnlio pumile,
Cyemhalium alolfodium , Dendrobium aneepd Dendrobium
oenichotum, Aerides odorntum, Acormpe malufor,
Vande terres, Cynhidium pendulum

Cymbatiam akoifolim Dendrbm eoceps.endrabaim
mmm Pipalia

paike Vanda teres

Denidrabium fimbrigtum Pholidoto imbricata . Aerides
stbleTiora  Detidrobium mmeps , Dendroblion ibadchdtu .
HialBogrriafiu m coeepirnin, Minale pumike Pelatontfierk
Insectifere Cymivdium alodednm Vonda teres

;3 " . 3 Thh : v L L
| Py ’ : :
I ..i e IH jrobim a jl &
prusmarsa
Bulbayphyllam covevanm Qymbidium alpifoliem, Vanda
teres Acampe multiffors, Qrmitidivm pendulum
JLendroblum anceps.
Fhplictots wnbrcata Hensdromomm meschotsm
Dendrotwm enceps . Vanda teres. Aorides odorwiim

A rides cefived twen. Dendfvobiumr unceps . Dl ibidiee
fimahro turn  Dendrabfumy moschotum

: boy : - — -
0 II Ih ; HI ¥
Bulboplylfum corepunom, Dendrodium onceps

Fialo ramie. Sulbuphllum careromum
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From Table 12, it is evident that 4 (four) species of host trees vie Sal, Azar,
Makri Sal and Thutimala are found to host diverse species of epiphytic
orchids ranging from a minimum of 11 to a masimum of 18 species of
epiphytic orchids From the field stody as well as other publication
resources, it was foumd that the tress in the forests bear the following
characteristios which makes them suitable for harbouring different species
of epiphytic orchids.

®  Height of the tree: The height of the tree is one of the important features which affects the
growth of the epiphytic orchids During the study, it is observed thar the
hoat trees bearing height above 15 metres is seen to host the masimum
number of species of epiphytic orchids. Because of their height, these trees
help the epiphytic orchids to recetve adeguate quantity of sunlight for
thelr growth. Mpreover, all the trees are semi-deciduous 1o deciduous in
natisre which further fulfills the regquirement of partial shade for the
growth of epiphytic orchids

® Barkcharacteristics:  [n this plot the bark of the host trees is mostly rough in texture. The bark
of Sal (Shorea robusta) and Makrt Sal (Schima wallichi] is rough and
ruggedly cracked Into longituding) fissures which is preferred by the
epiphytic orchids for clinging into the surface. Whereas the bark of Azar
[Lagerstroemia speciosg) and Thotimala (Geruga pinmata) is semewhat
smooth with shallow lssures and exioliates in thin papery Mukes. During
the field study. it is observed that the peeled off Nakes are attached o the
roots of the epiphytic orchids and they act as a medium for ahsarption of
malsture and outritton from the savironment which further enhances the

growth of these opipliytic orchids.

%  Leaf characteristics: The host tree species bearing the epiphytic orchids are mostly semi-
deciduiois to dechduous with small to medbum-sited ledves. Therefore. the
host trees provide partial shade to the epiphytic orchids during their
entire growth period
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Rest of the epiphytic orchids and host trees have a lesser affinity towards
giach other due to reduced matching with respect to preference of the
epiphytic orchids and the characteristics of the host treesit may be
inferred that there is a direct and indirect correlation among

() climate;

(b) topography;

(€] characteristics of host trees; and

(d)sustenance of eplphytic orchids-

in a particular ecosystem. The Indicator ol this complex dynamiics can be
ohzerved In the plot where there is a localized development of humid
micro dimate due to transpiration of moisture by host trees as well as
epiphytic orchids

“Host Tree




73.9 Soil analysis: The test results of the soil analysis revesl that the average organic carbon
content of the plot ranges fram 279 - 4.69 W, phosphorus content ranges
from 0598 - 1.307 kg/ha and potash content ranges from 237,08 - ZAL7Z
kgg/ha. The sverage soil pH of the plot ranges from 4.17 - 453 which s

slightly acidic.
5
45
4
!"5 |
q 3 |
H WSample-1
Bt OSample-2
1-5 -
1 Ik =
= — a
a-:' - n ' - — Sample-4
- SoflOrganc Carbon%) 5ol Phophorus
P205{kg/Ha)
Soil Nutriant Status

7.3.10 Statistical analysis : Statistical analysis of the dita obtained was carried oot to determine
the statistical significance of data richness of hiodiversity and extent of
biodiversity with respect to epiphytic orchids and host trees. Here p
valug, Shannon-Weiner Diversity index and Biodiversity analysis were
calculated using MS-Excel. The details of the result s shown below :
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Host tree biodiversity = 9,01

P value (one talled) = 0,0035
p value (two tailed) = 0.0035




Table 11l (2} and Table 1I{3) depicts that the epiphytic orchid
diversity In Borduar study plot Is high showing a value of 9.01
and the equiabiliy is also on & higher stde with value of 0.83. In
case of host tree biodiversity, this plot shows high diversty of
9,01 and a higher equitability value of 0.73 which is cdearly shown
in Tables (4] and Table W5} In respect (o statkstical
gignificance, Table II[6) shows that the p value for bath one
tailed and two tailed lies below (.05 which means that the data
collected are statistically significant

Pholidota imbricoto Rhynchosiylis retusa Cvinbidium alolfollum

. 2 |



Rhynchostylis retuso Pelatantherio insectifera

Dendrobium mocroei

Aerides multifloro Acarivpe multiflorg Cymbidium bicolor
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74  Plot4, Garbhanga RF, Panchakanya, Kamrup East Division under Basistha Silvicaliure Range

741 Location: The plot Is sitwated ot around 3 kms from Siviculare Division
Headgquarter, Basistha under Basistha Beat, South Guwahati Range faliing
within Garbhanga RF under Kamrup Ezst Division, Basistha

MAP SHOWING THE DRCHID PRESERVATION #LOT AT PANCHAKANYA
AREA IN GARBHANGA RF UNDER MAMRUP EAST (MVISION

T.4.2 Physiography: The plot is lyving on the slopes of hillocks with ap average south-eastern
agpect and average slope ranging from 30% to 45%. A stream ig alsa
Nowihg abong the Southern boundary of the plot.

7.4.3 Forest type: Although the forest type under Kamrup East Division falls under Eastern
Hill 5al Fotest - Khasi Hills Sal and almaost all the areas are doiminated by
Sal, the orchid study area was choten based on the avallabllity of diverse
species of epiphytic as well as presence of terrestrial orchid species’
paiches. The orchid study plot is basically a Teak Plantation area; Other
naturally available specles are Sal [(Shorea robusta), Mak Sal (Schima
wallichi], Baji Ou (Dillendn scobrelly] etc. The understorey vepetation

N 1



comprised of thatch (Imperate oimdrica), Supatorium  edoratum,
Clerodendron species et Some climbers were also abserved viz. Bandar
kekowa [ Muruno prusito), Bhedallota (Poedenio seandens), Dheldalota [
Stenochieans polustre). Bamboo brakes were also noted Ih sonte patches
The dominant bamboo species observed are Kako [ Dendrocalamus
hamittonis) and Bijull { Bambusa pailida).

7.4.4 Forest density: Since the plot falls in o teak plantation ares with some naturally growing
trees, the canopy density was observéd to be 15-55% based on ocular
estimation.

TA5 Soil: The soil type within the forest areas mostly comprises of sundy loam wed
red soil. The overall organic carbon and nitrogen contents are usually high
in the sall.

7.4.6 Date of collection of Data: From 19 Jan‘2021 to 21 fan'2021
Data collection team

Sri Saflen Das; AFS, SilviculmristAssam

Smt Preeti Buragohain, Asstt Conservator of Forests

Smt Himamoni Handique, Research Officer

Sn Niral Das, RO, Basistha Silviculture Range.

Assisted by Pranjul Prakash Das, Fr-l, Hirok Hillol Sharmo, Frol Himangshu
Bhattacharjee, Fr-l and other staffs of Basistha Silviculture Range and
Lbourers,

7.4.7 Data collected during field survey

7.4.7.1 Local atmaspheric data

Temperature: 273°C

Humidiny: 54-55%

Soll temperature: 25.1°C [20i] temperabire recorded from 1 ft below the
earth surface)

7.47.2 Enumeration and
markdng of trees
bearing orchids: All the orchid bearing trees were marked by painting and numbering by
white paint Statement of collection of enumeration ks furnished In
Appendix-1V.

7473 Rehabilitation of
orchids: A mtal number of 2 species of wind Rllen orchids were rehabilitated in
lving trees by tying them with cocomit rope,

7474 Procedure followed to identify epiphytic and terrestrial orchids

TATAL On spot identification: The morphology of the orchids was minutely observed and Mowering
patterh was studied in crse of blowining orchids which aie lsted belaw:




Aerides pdorata Lour.

Cymbidium aloifolium (L.)Sw.

Vanda teres Roxb.

Bulbophyllum careyanum (Hook) Spreng
| Many Flowered Fox Brush Orchid Aerides multifiora Roxb

© . Hoodsd Orchids Dendrobium aphylium Roxb

Fostail Orchid Rhyncostyles retusa{L.)Bl

Stiff acampe Acampe multifiora (Lindl.) Lind),

7.4.7.5 Soll sample collection: The soll simples were collected from different Jocationsaccording to
standard procedure as aid down in peint 5.4 and were sent to Disirict
Agricultural Office, Ulubari for macro nutrient analysis of the soll.

7448 Data analysis& Result

7A4.8.1 Factors attributable:  The following attributes were found responsible to derfve an inference on
natural orchid propagation anid its behavior with relation to the existing
ecosystem.

Forest type

Forest density

Physiography

Climate

Species diversity

Soll temperature and characteristics

& & &% &4 & @&

7.4.8.1.1 Forest type: During reconnalssance survey, the species like Sal; Malkni Sal. Paroll. etc
were geen hosting orchid species like Aerdes odorofo, Vamdo oores,
Rhynchostylly recusa, etc. but incidently, the orchid preservation plot falls
within o teak plantation ares where orchids are being hosted by Teal
{Tectons grandis) specles. It may be established that in brosder purview,
orchids are found In these forests of Bxstern Hill Sal Porest - Khast Hills Sal
Forest type and Teak species exhibit some of orchid friendly
characteristics similar to other orchid bearing tree speckes and hence

orchid is found growing in Teak particularty.

748.1.2 Forest density: The orchid study plot falls under Teak plantation and it Is highly stocked
but due to exfollage, the ocalar estimation of dengty could not be carried
out Deducing from the growing stock of teak plantation, the density of the
deciduous forests may be stated from 35-55%.

7.4.8.1.3 Physiography: As most of the area of the plot Is located at the south eastern aspect as a
result the vegetation receives sizeable guantity of sunlight throughour e
day. In addition, since the Teak [Tecrosa grandis), Sal [Shores robusta) and
Makri Sal [Schima wollichi) tree species are of deciduous nature, the light
demanding epiphytic orchids are seen growing in these tress. Moreover,
the defoliation of leaves also helps (n adding humus to the soil which
might have resulted in the growth of terrestrial orchid species. The stream
Rowing along e southern boundary of the plot created a nicroclimete in
the plot and It is observed that most of the épiphytic orchids are found
along the boundary only and the quantity of the orchid species lessened
acrass the slopes and the top of the hillock.
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74.8.1.4 Climate: The climate of the areq I of subtroplical type characterized by the
excessive  molsture. The rise of temperature Is checked by frequent
showers and thunder storms The cange of season i5 therefore, not
marked by the extreme conirasts of temperature and bumidity. The annual
rutnfall on average varkes from 144.54 -24 168 mim.

7.4.8.1.5 Specles diversity in
epiphytic orchids: Afer analyzing the raw data from Appendix-IV, an effort was made o
cutdblish a correlation betweeti Most treed and the epiphytic archid
species. An indicative correlation between them is furnished below:

Table 1t.Epiphytic orchids with Host trees
Name of ¢piphytic orchid species Number of Hoit tree speches
host trves
Englizh/ liecal Name | Soientilic mame cesaclatied
T Frogram Fos Brush Orchid Aerides odorata Lour. 30 Teak Sal
2 Aloe-leafed cymbidivm Cymbidium aboifoltum (L)5w. 23 Teak SolMakr sal,
! The Terete Leaf Papilionsnthe  Vindn teres Hoxh 20 Teak
s Cirey's Bllbophylkin .l _|. Hi — \ P Iﬂh’l'ﬂﬂhﬂ
- C o (Hedk) Spreng o,
h Muny Flowered Fox Briish Aerides multifforo Roxb 3 Teak
Orchid
S flooded Orchids Denddrobiuin ephyllicon Roxb 3 Tesk
: Fastall Orchid Rhymchastylis retusa{L. )81 3 Teak

From Table-14, marmowing down the focus on 3 nes. of epiphytic orchdds
which were found growing ashundsntly in the plot were Pragrant Fox
Brugh Orchid [Aerides odoratz), Aloe-leafed cymbidium ([ Cysdidivem
alolfolium) and Teronte Leal Papilionanthe (Vanda teres). These epiphytic
archids are seen growing on various host trees ranging from mintmum of
20 o maximum 30 species of host trees.
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From the field observations and other publication resources; it was found
that the orchids require the following specific favourable conditdons for

W Climuate: The growth of all the aforesald epipbytic orchid sreguires soms
specific climatic requirements such as;

o Aerides odorata is an endangered hot to cool growing epiphytic oechid
which is generally found in the broadleaf lowland forests. This epiphytic
orchid is a light demanding species and thus grows high up in the trees.
This species is generally found growing at an altitisde ranging from 200 to
2000 metres above MSL.

o  Cymbidium alolfolium also requires warm and bumid climate In their
growing period L.e. 20-24 'C and cool climate in flowering seasons Le. 10-
20'C They prefer light shade from the midday sun and relative humidity
ol 50-80%.

* Vanda teres also prefers warm temperature and bright light for its growth.
This epiphytic orchid generally prefers warm temperature dusing the day
(18°C) and night temperature not lower than 15°C. Relative humidity
around B80% is appropriate during its entire growth period.

W Wind ; All the epiphytic orchids need moderate wind flow for the
transportation  of pollen essential for their propagation as well as air
movement and ventilation during their entire growing period This
condition is satisfied when the tree height i more than 15 metres

W Physiography: The epiphytic orchids mostly grow in the south eastern aspect of the plot
where they receive adequate exposure to sunlight and rain

o Aerides odarate grows well 3t an altitude ranging from 200 to 2000 meters
above M5L

e Cymbidium aloifolium found growing at an elevation of 120-1100 meters
above M5k

o Vanda teres grows at an altitude of 800 mis above MSL

Wl Host tree characteristics:  The second most Important requiremeant for the growth of the epiphyric
orchids Is the characteristics of the host trees B-13 deplcts that

* Aerides odorots is growing abundantly in 30 nos of hest tree species.

o Cymbidium aloffofium |s seen growing In 23 nos of host tree species.

& Vande teres s growing in 20 nos. of host tree speties.
It is observed that all the host tree species are mostly deciduous with
medium to broad sized leaves.

@ Bark characteristics: Another préference of the epiphytic orchids Is the bark of the host trees
where the epiphytic orchids establish themselves. It is observed that the
epiphytic orchids in this plot prefers rough and fissured bark for their
artachment and susequent growth.
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Mame of host tree specie MNietaber ol Epipbvtic archid species

English /Local Sevisritilhc maiie ePiphytic
"-.IEHI-' arcog "-"'I'l IS
AsSiM pated
1 Teuk Tectioms graniiy & Oy iase dlfpodm. Vanda teres _Adevides
L.E oloratie. Aenchostelis rotioeDepadrohim
apfpllumAcrivies multifforn
2 Sab Shored robaito 3 el ity el aom S IRt vt baen
_ Rath careyanum. Aurides odoraty
] Makri 5al Sehime wulilchil 2 Crembidiirm alaifolium, faibhaphvllum
[DC]) Korth. Caryhum.
(0. Do) Raxh, ex
Wall
]
s i
g :
d: ’
o
Malkri Sal

From Table-15, it s clear that 4 (four) species of host trees viz Teik
{Tectung grandis |, $al [Shoreo robusta} and Makrl Sal (Scfilma wallichd] are
found to host from minimum of | species to masimum of 6 diverse specics
of epiphytic orchids oul of # species [dentified.

Frowm the feld study as well as other publication resources. i was fonoad
that the lioat trees bearing the following characteristios are sultable for
harbouring eplphytic orchids

% Helght of the tree: The helght of the tres ks ane of the Important features which affects the
growth of the eplphytic orchids. The epiphytc crchids are seen growing
mostly in il trees like, Teak having an average height of 35-40 meters, Sal
with an average height of 30:35 meters and Makri Sul with an average
height of 20 meters. The above host trées beir the mavimum number of
archid species az all the epiphytic orchid species are mostly light
demanding and the tall trees help them to letch the adequate amount of
sunfight for their growth,

%  Harkcharacteristics: Al the host trees are having roogh fssured bark which s preferred more
by the epiphlivtic orchids for grasplog/dinging lito the suirface and for
patural regeneraton

%  Leal characteristics In this plat it &5 observed that all the host trees bearing the epiphytic
archids are deciduous in nature. This clearly depicts that the epiphytic
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orchids growing in these host trees reguire full sun during & particular
pliase of their growth period

Rest of the epiphytic orchids and host trees have a lesser affinity towards
cach other due to reduced matching with respect to preference of the
cpiphytic opchids and the characteristics of the host treeslt may be
inferred thar there i5 2 direct and indirect correlation amang

{a) climate:

(b) tepography;

(c) characteristics af host trees; and

[d)sustenance of epiphytic orchids

in a particular ecosystem. The indicator of this complex dynamics can be
obgarved in the plot where there is a localized development of humid
micro dimate due to transpiration of moisture by host trees as well as
cpiphytic orchids.




7.4.8.1.6 Terrestrial orchids:  Only one 1errestrial orchid was identified sporadically in the orchid study
plot Le, Malovicap, The redaron bohind leix divereity of terrestrial orchide
mijtht be due to the vegetation Le. dominantly Teall trees. Due to the hrosd
leaves of the teak trees. the top soil is washed all by dripping and thus less
fertile which Is evident fram the soll analysis report where it Is seen that
the organic carhon content (2.66 - 4.12%) 5 less as compared to other
plots where terresirial orchid species grow. The phosphores content s
also Tow [1.307- 4014 ky/ha) and the potash content 1s miedium (22445
49325 kg/ha) The pH of the sall s found to be slightly acidic Le. 4 67-603%

B Lagiithe-1
(1 Baalirhis-2
2 Bkithe-3
B Basithe-4
G Eatha
8 Basiatha-£

W Bajatha ]
03 Banlstha. 3
W Bilithe-3
[ Baiihs-4
2 Eiaha-5
W Ganisthad

749 Statistical analysis : Statistical analysis of the data obtalned was carried out to determine the
statistical significance of dats. nchness of biodiversity and extent of
hiodiversity with respect to epiphytic orchids and host trees. Here p value,
Shiannon-Weltier Diversity index and Biodiversity atalysis wishe calculated
using MS-Excel. The detzils of the result is shown bolow

: z
Aerder musktifiorn 3 3
 Aertdes odorata L 1 a0
Prlboplitum carvyamim [ : i .
b st v s 12 ] e
 Rhyuchastyliy retusa 3 3
Vando teres ] 0
Total e 1 N | 1 o |

Total sumber of observations = BJ



p-value [one talled) = 0.0265
p - value (two tailed) = 0.0530

From the above tables, Table IV (2) and IV(3), It ks clear that the epiphytic
orchid diversity in Garbhanga study plot is low showing a value of 4.28
with a high equitability value of 0.78 In case of host trees, this plot shows
very less diversity and equitability of 157 and 0.49 respectively, which s
clearly shown tn Table IV (4] and Table IV(5). This plot Is a teak plantation
which has resulted in a less diversity of host tree diversity valve. In
respect to statistical significance, Table IV(5) shows that the p- value for
one tailed lies below 005 which means that the data collected are
statistically significant. The two tailed p-value is slightly higher than 0.05
which 1§ nisgligible. '
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Photographs of orchids collected from Garbhanga Study Plot

Aerides multiffora Acampe multiflora Aerides odoroto [Mloni)

1 GO e



7.5 Mot 5. Kholahat RF, Nagaon Division vader Amsol Silviculture Range

7.5.1 Location: The plot & situsted at sround 70 koms (approx) by road from Gowahati

under Dharamtul Teiritorial Range falling within Kholabot RF under
MNagaon Division,

MAP SHOWING THE ORCHID PRESERVATION PLOT
AT KHOLAHAT RF UNDER DHMARANMTUL RANGE, NAGADN DIVISION

7.5.2 Physlography: The plot s lying on the plain aress with nominal slope ranging from 5-10%
and ap average south westorn aspect.

7.53 Forest lype: The orchid study area helongs to Malst Deciduois Forests. The area is
dominsted by tres species like Alhar, Bhohe Sal, Jamium, Paroli, Gomar, etc.
The top storey 1s coverad by Sal, Paroji, Makr, Sal, Poma etc The middle
starey 8 comprised of Hilika, Sottona, Bapdor Dima Sida etc and the
lower storey costiparises of Kanchan, Bajl O, Dudhkourt, etc

The ground cover is found to be of Keturl Tora pat. Makhi lotl. Bhedai
Lata, and Clerodendron, Wild ginger, Dhekis etc

(Fowrce Wirimg Mam of Nagupn Drvopen j

7.54 Forest density: Tha plat (&lls in the area where canogy density is 40.609%
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7.5.5 Soll; in the orchid study plot, the soil is of loamy to clayey to alluvial origin. The
alluvial soil is mostly loamy and consists of a mixture of clay and sand in

varying proportions.
[Suurse: Workang Pan of Nugose Divestom)
75.6 Date of collection of Data: From 9% Aug'2021 to 11% Aug'2021
Data collection team
Sei Sailen Das, AFS, Silviculturist. Axsam

Smt. Himamonl Handigue, Research Officer
Sri Hitesh Das, Frel 1 /e RO, Amsol Siviculture Rangs,
Assisted by staffs of Amsol Silviculture Range and labourers.

7.5.7. Data collected during field survey
7.5.7.1. Local atmospheric data

= Temperature: 293-31°C
o Humidity: 91% (Rainy day)
s Average sofl temperature; 29.1°C-30°C (soil temperature recorded from 1

it below the earth surface]
7.5.7.2 Epumeration and
marking of trees
bearing orchids: All the orchid bearing trees were marked by painting and numbering by
white paint.  Statement of collection of epumeration in furnished in
Appendix-V,

75.7.3 Rehabilitation of orchids: A total sumber of 3 species of wind fallen orchids were rehabilicated in
living trees by tying them with coconut rope,

7574 Procedure followed to identify epiphytic and terrestrial orchids

7574100 spol Identification: The morphology of the archids was minutely observed and Nlowering
pattern was studied in case of blooming orchids which are listed below:

Table-16 Qrchids identified on-spot
T T N T
Carey's Bulbophylbom Bulboplyltum careyanum [Hook) spreng
friele orchid Acampe praemorss (Roxb)
SUlf acampe Acampe multifloro (Lind() Lind]
Mann's phalsenopsis Fhaloeropsrs mannt Rehbf

7.5.7.5 Soil sample collection: The soil samples were collected from diffevent locations according o
standard procedure as lald down in poitit 5.4 and were sent to District
Mericuliural Office, Ulubari for macro nutrient analysis of the soil,

758 Dataanalysis & Result

7.5.8.1 Factors attributable:  The fellowing attributes were found responsible to dertve an Inference on
matural orchid propagation and its behavior with relation to the extsting
ecosystem.
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= Forest type

= Forest density

« Phystography

« Climate

« Species diversity

« Soll temperature and characteristics

7.5.0.1.1 Forest type: Since the plot falls under Mpist Deciduous Foresis, warm temperature
[(293-31°C) and high relative humidity [91%) are characteristic features
of their forests.

7.5.8.1.2 Forest density: The plot is almost uniformly covered with dense forest. The dominated
tree species are Ajhar, Sal, Jamulk, Goman, erc. (refer AppendieV),

75013 Physiography: The plist lies on the pliing with an averige South westers aspect and the
epiphytic archids were uniformly distributed throughout the entire plot
Therefore, physiography doesnt have any impact on the spocios
distribution of orchads.

75814 Cllimate; The climate |s characterized by the excessive humidity n the air and the
rise of temperature i checked by frequent shawers and thunderstorms
The change of season is therefore not marked by the extreme contrasts of
temperature and humddity. The anmual raindall, on an average varies from
1500 mm o 2600 mm. Shewers are penerally distributed over all the
months of the year, The maowth of July receives the highest amount of
rainfall The month of Decomber receives the lowest rzinfall

{Soarnie Working Pl of Megoor Divison |

75815 Species diversity in
epiphytic orchids: After amalyzing the raw data from Appendix V. an effort was made to
establish a correlation betwvenh host trees and the epiphytic orchid
species. An indicative correlstion between them is furnished below:

Name of epiphytic orchid species Number ol HOME Tree Specihes

hosl (rees

English /Local | Scientific name -
Name iy psemsia
i Aloe-leafed Cymbidium aloifolium (1) 7 Gomari, Bhelu, Sal, Ajhar, Oxy,

cymbidium Sw. Jamui, Paroli.Hilikha.

Carey's Bulbophylhum carcyanum 19 thelu.Sal.BarunAharJam

Brittle orchid Acampe praemorsa 12 Paroli, Kuhir, Bhehs, Ajhar,
(Roxh) Sal, Jamuk Sal

Terete vanda Fapilionanthe teres 6 Ajhar,Bhelu, Sal, Barun
(Roxch.} Schitr.

Hooded Orchids Dendrobium apkylium 1 Afhar
(Roxb)




e w B & B U B

Table 17 depicts the abundance of different types of epiphytic orchids in
the plot out of which 3(three) species of epiphytic archids vix. Aloe-lesfed
cymbidium  (Qwmbidm  aloifolivm),  Carey's  Bulbdeaf  Orchid
(Ruilbophyllom careyanum) and Brittle Orchid [Acampe proemorss) are
seen growing on various host trees ranging from minkmum of 12 w
maximum of 27 species.

From feld study and other publication resources. it was Tound that the
following factors might have triggered the growth of the epiphytic orchids
In the plet: -

W Climate: As per study and field abservations it may be stated that the growth of ali
the aforesuld epiphytic orchids require some specific climatic
requirements such as ;

o Cymbidivm aloifoliom reguires warm and humid climate n their growing
peniod Le 20-24 C and cool climate in fiowering seasons Le. 10-20°C They
prefer light shade from the midday sun and relitive humidity of S50-80%.

o Bulbophylluin careyanum grows well at temperature range of 12-25C and
60% Relative Humidity for their growthe

o Acaompe proemorsy is 4 hot to cool growing orchid requiring intermediate
to warm temperature and full sunlight for its growth.

4 Host tree chamacteristics The second most important requirement for the growth of the epiphytic
archids is the charactensoics of the host trees. B-17 deplcrs that
s Cymbidium alaifolium is growing abundantiy in 27 nos of host tree species,
s Bulbephpilum coreyanum s growing in 19 nos of host tree species.
»  Acempe proemorsa s growing in 12 nos. of host tree species.
It is observed that all the host tree specles ure sembdeciduoins to
deciduos with litthe to medium sizved leaves.

4 Wind ¢ All the opiphytic orchids need moderate wind flow for the transportation
of pollen essential for their propagation as well as alr movement and

ventilation during thelr entire growing period. This condition Is satistled
when the tree height is more than 15 metres.
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¥ Bark characteristies: The bark of thi host trees is another most important feabure which
determines the sultability of the orchids 1o establish and propagate in a
particular tree species, Generally orchids prefer fissured bark/rough bark

surface for dinging info the tree trunk for natural regeneration.

Table 10 Host trees with epiphytic orchid speches

Number of Epiphvtic orchid species

English/Local Scientific name epiphyti
Name orchid species
L

assnciated l

Alhar Lagerstroemia Cymbidium aloifalium,
speciosa(l.) Pers Acampe multifora.
Papllionanthe teres, Acampe
praemorsa ,Bulbophyllum
carevaneum, Dendrobium
aphylium Phalaenopsts
manaii
Buibophylium careyanum .
multifiorn
ERN Sal Shorea robusta Roth Bulbophyilum careyanum,
Cymbidium aloifolium,
Papilionanthe téres, Acampe
praemorsa
| " Syzygiun campe multiflora,
(L} Skeels Bulbophyitum careyanum ,
e A
Barun Crateva magna Acampe mudtiflara,
(Lour.) BC Bulbophyilum careyanum,
Papilionanthe teres
Paroli Stereospermum Acampe multifiora. Acampe
nc ololfolium
Gomarl Gmeling arborea Cymbidium aloifalium
Raxb
Retz
Kuhir Bridelia retusa Acampe praemorsa
(L) AJuss
“ Oxy ﬂﬂw Cymbidium aloifolium
Sidha Lagerstroemia Bulbophyilum careyanum
H speciosa
[L.] Fers
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From Table 18, it is evident that 4 {four) species of host trees viz. Amr,
Hhelu, Sat and Jamun are found to host diverse species of epiphytic orchids
ot of B epiphytic orchid species identified. All the host tree species are
seen L host 7,5, 4 and 4 species of epiphytic orchids respectively.

From the lleld dudy as well as otlier publication resourves, it was found
that the treées In these forests bear the following characteristics which
makes them suitable for harbouring different species of eplphytic orchids.

®  Hoight of the tree: The height of the tres plays an important roke in the growth of the
epiphytic orchids especially the light demanding ones. It is observed that
the host troes bedring beight above 15 metres host maximum orchids as
they help the epiphytic orchids to fetch adequate amount of sunlight
regquired for their growth. It is evident from the fiedd that the host trees
Azsr, Bhiely, Sal and Jamun sre seen to host matmum eplphiytic orchid
species as thelr average heights are 20-25 mis, 15-20 mis and 30-35 mis

respectively.

® Bark characteristics: In this plot. the bark of the host trees bearing the epiphytic orchids is
mostly of rough texture with longitudinal Rssupes. This rough testured
‘bark helps in establishment of the epiphytic orchids.

®  Leaf characteristics: The hist tree species bearing the epiphytic orchids are mastly semi-
deciduous to deciduous, This clearly depicts thar the epiphyoc orchids
growiny It these host trees regquire full sun during a paroodlar plase of
their growth period.
Rest of the epiphytic orchids and host trees have a lesser alfinity towards
each other due to reduced matching with respect to preference of the
epiphytic orchids and the chamctenistics of the host treeslt may be
infermed that there isa direct and indirect cormelation amomng
() climate;
[) wind;
[£] eharactesistics of ot trees; and
[d)} sustenance of eplphytic erchids-
in this particular ecosystem. The indicator of this complex dynamics can be
observed in the plot where there is a localized development of humid
micro climate due to transpiraton of moisture by host trees as woll as
epiphytic orchbds.
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Host Tree

7.5.9. Soll analysis : The test results of the soll analysis reveal that the average organic carbon
content of the plot ranges from 2.60- 4.00 %, phosphorus content ranges
from 2.006-5.805 ky/ha and potash content ranges from 348.63-398.23
kg/ha. The average soll pH of the plot ranges from 547-555 which is
slightly acidic.
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7510, Statistical analysis ; Statistical analysts of the data obtained was carried out to determine the
statistunl signifcince of dota, nichness of hodverssty and  extent of
blodiversity with nespect to epiphytic orchids and host trees. Here p value,
Shannon-Webner [Mversity index and Biodiversity analysis wire caleulated
uging MS-Excel The details of the result is shown below

DESERVED VALUE OF _
sl P Y E R U WA UE AT AR E A
Avemape muslnflira F i 1 1 1 1 (9
besm oo 4 i 1 1 3 12
uafBoinghtin i 4 i F i 3 B i 19
carvvamm
Cymrbidinm wloifolinm 3 1 L]
Cyvmbiadmm pendnien 3 L] 2 1 a 1 [ ] o |
Dendrobium apbydium 1 1
Papifiwranthy fires 3 3
Plnfoemugais 1 2
Totad a1 2 1] 2 1 5 1 1 2 1% 1 n

Total number of obtervations = 70
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Host tree equitability = 0.78

Table V61
Mean £ 0
 Observations 0 11
..é i
one-tal] s
0 = FET I

p- value (one talled) = 0.0001
p- value (two talled) = 0.0003

Table V (2) and Table V (3) depicts that the epiphytic orchid diversity in
Kholahat study plot is low showing a value of 4 69 whereas the equitability
is on a higher side with value of 081, In case of host tree biodiversity, this
plot shows mederate diversity of 528 and a higher eguitability value of
0.78 which is cléarly shown in Tables V (4) and Table V (5). In respect to
statistical significance, Table HI[8) shows that the p value for bath one
talled and two tailed lies below 0.05 which means that the data collected
are statistically significant.
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Rhynchostylis retusa Dendrobium aphyllum Vanda teres

Acampe praemorsa Bulbophyllum coreyanum Acampe multiflora

Phalaenopsis mannii Papilionanthe teres Cymbidium aloifolium

L 70




. COMPARATIVE STUDY OF EXTENT OF BIODIVERSITY OF ORCHIDS, ITS RICHNESS AND THEIR RELATIONSHIP WITH
mmmmmm!ﬂm}n.wnﬂnmmmmm

of plot wise study snd the result of which (s furnished as below :

% Extent of blodiversity The extent of biodiversity is cabculated and shown in the
Table 19 and char 8-2 1.

676 469 4.28 1047 9501

463 5.28 1.57 397 444

From the chart above, & comparison between existing biodiversity of
epiphytic orchids and their host trees can be observed where a higher
diverse epiphytic orchids is available in Jeypore and Rani plors wherea
Basistha and Amsoi plots are having low biodiversity of orchids
However Umjakhinl plot Is showing » moderate blodiversity of erchids.
Similarly Rani plot is rich with diverse species of host trees wherens
Basistha plot has poor diversity of host trees as this plot is covered
mostly by Teak plantation. Umjakhini, Amsol and [eypore plots are
showing moderate blodiversity of host trees.
-+ Equitability

Table 20. COMPARISON OF EQUITABILITY OF ORCHIDS & HOST TREES IN 5 PLOTS

~ EQUITABILITY  UMJAKINI AMSOl BASISTHA JEYPORE RANI
PIPHYTIC 0.78 081 0.78 089 083

. HOSTTREES = 073 0.78 0.49 074 073

From the Tahle 20, 2 comparative representation of speches equitability
chart has been prepared
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Almost all the 5 plats are equally rich with diversity of epiphytic orchids
In terms of representation of orchld speécias avaljabillity wherass
equitahility of hast trees concerned other than Basistha, all the 4 plots
are enriched with moderate to high richness of host trees.

< Statistical significance of data

Tahle 21, COMPARISON OF P-VALUE FOR DETERMINING STATISTICAL SIGNIFICANCE OF DATA
COLLECTED W.RT EPIPHYTIC ORCHIDS IN 5 PLOTS

AMsOL BASISTHA  JEYPORE
0.000 00265 0.0233
0.0029 0.0003 0.0530 0465 0.0035

From the Table21, statintical significance of duta on epiphytic orchids
with respect to bost trees is caloulated by evaluating one @iled p vidae
and two tailed p vahue and a chart is prepared as follows:

STATISTICAL SIGNIFICANCE OF DATA ON EPIPHYTIC ORCHID WLRT HOST TREES
e mpibet e pplas & ree hisied pevnhes
Mags waler & <308

@ T

From the above chart, it i< dear that one tilled p value and two talled p
value are lying below 005 (approc) except marginal ncresss In
Basistha plot which Indicates that the categoric data collected are
statistically significant

Alter data analysis and subsaquent interferences 3 comparative study of
orchids and its relationship dynamics with the ecosystem s carried out
to derive the dependency on attributes responsible for the health and
diverse growth of orchids, The parameters identified for this

coenparative stuldy is as follows :
7




8 Climate It is the most important factor comtributing o the growth of both
epiphytic and tesrrestial orchids. It s observed that the growth of
epiphytic orchids & grossly influenced by archid fréndly climate Le
warmer temperature, high rainfall with high humidity and moderate
winl, The effect of these three parameters of the climate conld be fargely
observed in the shape of high orchid biodiversity in Umjakhini. jeypore
and Rani. However, legs equitable contribution of these Eactors in other
two plots of Amsol and Panchakanya indicates low diversity of epiphytic
orchids,

& Forestiype: The Wet fvergresn Forests are most conducive for the growth of
epiphyic a5 well as terrestrial orchilds au it is evident In Jevpore orchid
study plot under Forest type IB/CL However, Rani and Umijakhinl orchid
study plots under Forest Types 3C/c 2d{ii), 2BC1 /b, 2BC and 3C/C3b
respectively are also not lagging behind by housing moderate to high
epiphytic orchid biediversity.

& Host tree characteristios The éondition ol host tree characteristics bs directly s atisfled Foi
the luxurtant growth of epiphytic archids as seen In the plots of Rand and
Umjakhinl. However, though such charactertstics ate not oftset by the
host troes in the Jeypore orchid study plog directiy but the growth of
fichiens and mosses on the bark croated a favourable microhabitat for
growth of orchids in the hast trees. In the other two plots, less
availability of host trees bearing required characteristics for lourishing
growth of epiphytic orchids affected the blodiversity of epiphytic
orchids

= Soll: From the above chart, Itis svident that the presence of high soll
arganic earbon, highly acidic soll and low phosphorus content i
cotducive for the growth of terrestrial orchids as observed in the orchid
study plots of Jeypore and Umjakhink The diverse growth of terrestrial
orchids is not nobiced 1o the plots. The probable canse may be outlined
as =

Seasonal growth of tertestrial orchids

Affect of anthropogenle factors

Dense growth of ground vegetation

Trunsitional phase during propagation of prchids” growth,

Eg. Identification of orchid species is difficoly after the shedding of iw
capsulie as observed in Garbhangi Orchid study plot which is clearly
shown in Fig &
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& Distribution of archids : Out of 39 numbers of species of epiphytic orchids studied, following
spocies of epiphytic archids were found to be distributed in 4-5 numbers
of plots over different lorest type areas under study a4 furnished In the

Table 22,
Table 22. Plot wise avaibility of epiphytic orchids
1 Cymbidium aloifolium 5
z Bulbophyllunm cureyanum 4
3 pons . 3
4 Hbpnchastylis retus +
5 | Dendrobium aplhyllum +
& Endemicity : Alter & study of distribution of epiphytic orchids from the  collected

data, some of the species are lound to be endemic 1 4 cortain forest
type. The eplphiytic orchild species are restricted to o single forest type
indicating thesr tendency towards endemicity, which i furnished in the
Table below :

i Finalio pumila Moist Main Sal Forests-Kamrup 5al
2 Vamala coenitlen Mapist Semi-evergreen Forests
3 | Agrostophylhum planfcaube Assam Valley Tropical Wet Evergreen Forests
4 Finalio bractesceny Moist Semi-evergreen Forssts
& Pupilionunthe teres Moist Deciduous Forests
7 Fiul bophyllum sikdomense Assam Valley Tropical Wet Evergroen Forests:
" Luivia gp Moist Semi-evergreen Foresty
9 | Henanthero imschootlana Malst Semsi-evergreen Forests
1o Lymbidivm bicolor Maist Plaln Sal Forests-Kamrup 5al
11 | Bulbophyilum affine Assam Valloy Tropical Wet Evergreon Forests
12 Bulbophorllum roxburghil Assam Valley Tropical Wet Evergreen Forests
12 | Oebsontmu sabubatum Assam Valley Tropical Wet Evergreen Forests
14 Coslogyne 5p Moist Semi-evergreen Foreats
15 Dendrobium densiflorum Maist Piain Sal Forests-Kamrup 5al
16 | Dendrobium lituiflorum Assam Valley Tropical Wet Evergreen Forests
17 Bendrobium pieraridii Moist Semi-evergreen Forests
1@ Eria lasiopetula As=am Valley Tropical Wet Evergrodn Forests
19 | Gastrochilus dagypogon As=am Valley Tropical Wet Evergreen Forests
20 | Bulbophyiom hirtum Maist Somi-evergreen Forests
21 Cymbidiwm dayanum Moise mﬂ Forests
12 Cymbidium pendulum Miist Semi-evergreen Forests
23 Dendrobium macrae! Moist Plain Sal Forests-Kamrup Sal
24 Dandrobium mathamieles Moist Semi-evergreen Forests
= Abundance : A comprehensive analysis of the data dopicts that 6 (six]} nos. of epiphytic

archids are mostly sighted during the field olmervations which indicates
the abundant availability of above epiphytic archidy in their respective

habitat. Graphical represetitation showing the abundance i lustrated
below:
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Whereas, quite & number of eplphytic orchids are less sighted in all over
forest type areas under study, tends to show their ranty in the exissing
ecosystems which Is lllustrated In the tble below. Eg. Bhyachostylls
retusa which is known to be growing in almost all the forest type areas
of Assamy, but there were eritically low sightings of this species during
the field study. The probable reason of disippearance is its high mariet
demand during the season when the whole plant Is (llegally removed
from the host trees by the miscreants.

Number ol siphtines

1 1
2 i
3 Dendrobigm nothoniells 1
4 1

9. CONSTRAINTS Though a sincere effort has been made to collect intensive data for

analysis regarding orchid blodiversity and its relationship with the
existing ecosystsm but the effort was hindered by the following

constraints-

9.1.1 Resource persons: Very limited number of local resuurce persons (n Assam with respect to
the domain of the study selected.

9.32. Terrain: Ease of movement and reaching out to ldentified host trees wis difficult

and time consuming.

9.3 Collection of quantitative data:  Counting ol light demanding epiphytic orchids is not possible due to
profuse clustered growth and remote height of orchid growth in the
tree trunks.

94 Field identification of orchids:  Due 1o absence of high resolution binoculars, a substantial number of
orchids could hot be studied. g Growth of Desdrobivm formusum in
the top canoples of Sal was difficult to observe. In addition to that, few
orchids can't be identified until their flowering eg Dendrobium
fimbrigtum and Dendrobium moschatum, since thelr | other
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morphological features are almost same. Another example is different

species of genus Phaloenopsis, which can be jdentified only after
flowering,

10. RECOMMENDATION: The study carned out was largely based on dynamics between growth of
the epiphytic orchids and ité ecosystem which is very general in
character. However, it Is recommended to carry out important species
wise dynamism for in depth analysis if the department requires so.

From the Neld study, the sustenance of orchids are found to have been
challenged (Ref Table - 24) given the fuct that these orchids used w grow
abundantly in this particular ecosystem. There is a scope of separate
stuty fresearch to Identify the factors responsible for this decline of
growth probably due to change in ecosystem, blotic interference anid
climate change as there was no visible attributes observed during this
field study.

Refervaces

« Wil Orchids of Assam - By Khyanjeet Gogoi.

o Orchids Conservation, Culture, Farming and Trade. - Bdited by SN,
Hegde2001.

e Orchids of Arunachal Pradesh - By Sadanand. N. Hegde.

o Orchids of Meghakaya - By Kataki,

RESEARCH PAPERS AND ARTICLES ¢

s Agroforestry Database 4.0 (Orwa et Al 2009)

o« Tumer, H 1991 A revision of the orchid geners Ania, Hancockaa,
Mischobulbum dnd Tainia Orchid Monographs 6:43-100

e Yulia N. D. and Budiharta 5 2011. Epiphytic orchids and host trees
diversity at Gunung Manmyutan Forest Reserve, Wilis Mountain, Ponorogo,
East Java. Biodiversitns [12):22-27.

o Seenl S and Latha P. G, 2000, In vitro multiplication and ecorehabilitation
of the endangered Blue vanda. Plant Cell Tisste and Ongan culture 61:1-8

s Wang ef 0l 2016 Vascular epiphyte diversity differs with host crown 2one
and diameter, but not orlentation in & tropical doud forest. Plos one

¢ Zhang et al 2018 Physiological diversity of archids. Plane Diversity 40:196-
08

= Package and practice of growing Cymbidium orchid.

¢ Duangdaen Sripotar. Non-detrimental finding of Vanda coerulea.

o Carter Rand Bergstorm B2Z008. Host tree selection by an epiphyticorchid,
Epidendrum magnolia Muhl (Green Fly Orchid), in an IslandHardwood
Hammaock in Georgla. Sontheastern Naturalist

e Gogol, K 20124 A checklist of orchids in Tinsukia District of Assam, India
In Plefane, 6{1): 5-26,

¢ Gogoi, K: R. L. Borah & G. C Sharma, 2009. Orchid flora of Joypur Rescrve
Farest of Dibrugarh district of Assam, India, in: Plelone, 3{2): 135-14.

e Kusumastianto et ol 2015. diversity of Vanda tricolor Lindl. (Orchidacear)
flower-visiting Insects In the Turge HIll of Mount Merapt National Park,
Yogyakarta, Indonesia. Knowledge Life Sciences (2) :533-539.

&




s  Sivanaswari et ol 2011 Hybridization of several Aerides species and In
vire germination of its hybrid. African Journal of Biotechnology
10(53):10864-10870.

o Deka et ol 2012 High dominance of Shotea robusta Gaertn in Alluvial
plains Kamrup Sal Forest of Assam, NE India International journal of
Ecosystem. 2(4):67-73

e Gogol, K: Raju Das, and Rajendra Yonzane. 2012 Orchids in Assam, India:
The Genus AERIDES Lour. The McAlien fnternational Orchid Society journal
13(12): 7-16

o Gogol, K et al 2013 A Checklist of Orchids of Garampani Wildlife
Sanctuary, Karbi Anglong District. Assam. Environmenta! Degrodation and
its Impact on Biodiversity, 225-242.

e Gogol, K and Rajendra Yonmone. 2013. Present Status of Orchid Species
Diversity Resources and Distribution in Dibru-Salithowa National Park &
Blosphere Reserve, Assam, Northeast India [Part-I), The McAllen
International Orchid Soclety Journal 14(11): 12-20.

e Gogol, K. and Rajendra Yonzone. 2013, Present Status of Orchid Species
Diversity Resources and Distribution in Dibru-Saikhows National Park &
HBiosphere Reserve, Assam, Northeast India (Partll]. The McAllen
Internatianal Grehid Society journol 14(12): 10-24

e Gogol, K and Rajendra Yonzone 2012, Tervestrial Orchid Diversity of
Dibrugarh District of Assam of North East India. The McAllen Internationai
Orchid Society Journal 13(9): 5-20.

o Gogol K ef al 2015. Orchids of Assam, North-East India-An Annotated
Chacklist. International journal of Pharmacy and Life Sclences 6(1) : 4143-
4156.

e Gogol, K. and Rajendra Yonzane. 2013a Orchids of the Karbi Anglong
District of Assam. India (Part-1). The Mcallen International Orchid Society
Journal 14(4); 11-20.

* Gognl, K. and Rajendra Yomzone. 2013b, Orchids of the Karbi Anglong
District of Assam, India [Part-11). The McAllen Internotional Orchid Soclety
Journal 14({5); 2-20,

e Gogol, K and Rajendra Yonzone. 2013c Orchids of the Karbl Anglong
District of Assam, India [Part-111). The McAllen International Orchid Society
Journal 14{6); 5-18,

g/ fwikijpediaong
hizps:/fwwweaoenrg

hitpss S wwwdowntosarthorgio
hitpa // wwnw britanaica com
www.slaugorchidsotiely.org
hitps://wwwinenorg
hittpss/fenclimate-dataorg
hitps:/ /kamupmetroassamgovin
hitpe/ S erchidspecles.com

" & ® & @& & & = & @»

7




| Qundrodesrs eciameiirme
Listis

“_,_I.....; O T Lrert e LA,
:l.l..-...’.!m..:..;.'....‘,..':?jt::..r;.-




| Culag
[_‘;'fr:!.. -

|J.._...J

.-tl -
N o s Tl
-‘-_ I L...J- _.:l" """"":[l!i.’:!*

:
L

ST T

L J By

3 AT T TR T T LT R Gl L § Haohde 1.
e -
- '-.'._'L:." sloria Limas
! ! '.'_I_L._J..;.'-L._..u AL
[

Fuetbapdrpllai by o

B FIEfE

:

) BEHERE BB\ ERE




i Nrael
1 [lemdfrmiypin Mijflerum

il !

=1 " - paill,
| Plamchastylls rebazs (1} Bl

AT |

3T | Phares meshemas Behtnt

R [ T —
- w

| 38 | T latfolha (Lindl) RehbE

- | T wruyana (iookt )

Ellaad ol ]

curen Howa
| Dedrvdien densiflrom Lind
el Aimiira Hisol




_I_T'_"'_"!":‘!."'_'"I"""'l
..J_I..l.
wirirg [Ling] L LT e WerCTCSa Epiptrm Ovofiia
l.-n.—.--.b -.- ] -.J_
Axsr Lagestromnis spicioss Eptpiytic Oretd
Thutizals Earugs prasata Epiplartic Orchid
.H Shorea rohwnia Epiphrytic Orchidd
Ratsiah| Bridella retura Epiphynic Orztuidd
Sl Somren roheta Ejpiptarnic Urrhid
Blakrital | Schimwwalbcnm | Wpiplc Orchid_____
LT Swiroa s Fgiphytis Dritid
5ai Shares robes Epipiyne Oroid
Mitiaduthil Hrtdailla iviuia Eplphiyrtie Oyoihd
Sal Shares robosta Epiptymic Oroihd
| Mudleri Sl Schidne wllichs Eplpbyrie Orvkid
Sa Fwirea rubunts Epipirytic Orviid




| Sal

| al

| Sal

Sl Sara rfeite Epipturtin twohd

Sal Sheoreas rudnusia Eptphytic Oechidd

Sal Sheorea rofusta Epaphytic Owchal

sal Sheores raherta Eptphyric Orchud

Sal Huorva rotinsts Epdphytic Owchidd |
Sal Hleostes rohets Epephytic Grchid
Thnetim sl Claregga jiinnats Epiphyti: Cwehid

Amr Lagriroamia spes sy Epsphyric Oeras)

Azar Lagestromia speioss Epaphiytio Ot

Azar Lageitrommia spsaciosa Epiphytin Dot

| Sal Fiores rahusts Epsigihierie: Owchid

| Jamruile SyTygnn cum(m Epephytic Drciidd

| Sal Sherea ronusia Epaphyn; Orchid

Maher Sl Schimawalct | EpiphyuicOehel
Maleri Sal Sobimns weallichs Eptphytic Ovchid

Faroit Rereoyproum chelonee | EpplyticOrchd |
Sa) Sharna roldata Eqghiytic Owchiid

Faroll SLETOMPETIAN) CErkans Epdphyris Orchid

Mt Sa Sty wealisehs Lysphytic Urehud

Sal Sherrs FobEsia Epaphiytic Drchud

Oy Kathal | Artocerjien chanie Eqvghiytlc Dchdd




COFEFEUA | Hiik) Sprm,
” -

lﬁfm"‘gwj
."&:;::m .

|||4




[hrribiadia iy el
pweld hervs loak

B OF|E|E R R

£

ilE i'li‘m

Tevtoen grivnis Fppiptie ishid

Tox et grusdls Epiphiytls Geiid J
Fretaca grundes ) |

E

i

=
H

B

i

|
-

£

Lrrrdiidi Kaifiriinm [ )5

EIEE| ) [EEEEEE R

Acem, T L} Lindl
| Rhynooanetes reoved L i
3 fers ok

T 5 Epa gt ic Oechd
Epezdivtic Oevhid

|
i







| Cyemneiim aiif

I negrira iy UrEy

T ——
FEF T e

Dl Ty ey (Epeny Vi e | P

B
| Acumpe pravmorss [loxb]

1 Crombirfio uhegolum (1) Se.

FIE[RGEE|E D" R e




a & ® = @& ® ® »

-

Tools & Equipments used

Garmin Viste hand heid GPS used for locotion and demarcation of plots.

Nikon 7548 Manarc 7 (Bx42°) Binacularsused for identification of orchids

Digital Thermo-hygrometer HTC-1 used for recording local temperoture and humidity
Portable digital multi stem Soil thermometer used for recording soil temperatuyre
Nikon Camero42X Optical Zoom used for capturing the pictures of orchids
Densiometer for ascertaining the canopy density

Trowel (Khurpi)
Spade

Soil collection bag
Ladver ]. Used for rehabilitation of wind follen orchids
Coconut rope

Paint brush Used for making stripes in the trees
Cutter

Shovel

‘} Used for soll sample collection

Tools used during the study
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Equipments used during the study

Nikon Camera 42X

Nikon 7548 Monarc 7 Garmin Vista hand held GPS

Digital Thermohygrometer HTC-) Muiti stem Soll thermometer
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*  Sri Dibakar Deb, AFS, Silviculturist, Assam
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Biodiversity encountered during field visits




