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From the Editor’s desk

A mushroom is the fleshy, spore-bearing fruiting body of a fungus, typically produced above
ground on soil or on its food source. Edible mushrooms are consumed by humans as
comestibles for their nutritional value and they are occasionally consumed for their supposed

medicinal value.

This issue of Van Sangyan contains an article on Mushroom production and their diseases.

There are also sections on Trichograma and other useful articles.
[ hope that you would find all information in this issue relevant and valuable.

Readers of Van Sangyan are welcome to write to us about their views and queries on various

issues in the field of forestry.

Looking forward to meet you all through forthcoming issues.

b

Dr. N. Roychoudhary
Chief Editor
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A UL g0 W07l JI—a-9 Grogiar Safafderd o

Uh BR HIS Hhe

Sf. "o diHieR 9 $f. A fowi
g fhed e o, W FHSqEy 9 | el SaegR

SIRGERSHIGECINCINC CI CIC RIS
<9 (Biodiversity hotpsot country) wura
M@ Il 39 a7 grvaiEt (Wild Animals)
Iheell ST ST yoicdia fafderar aifeelt .
PBIET SITCI—FSI! IR SHITE Toar |os! e
el SARE g HOFEl ggde Uodl AR
grogrer Rerdfid g fhar @ | &+ 81
M fhar O FHcUX MR g9 YA HRAT
S BUIE PIE G BRU AT UHR 3T,
QM Aafife AT W@ T B, A A1ST I
BT, I YTOATAT IdIdiaT AT ATIR BT,
R axo, fafdy yerer A9 qqEEs ST

R g Yed 3fuHrEE ¥g, (Road and Rail

Accident death) 89 7 U 9= UvaTE GEAT
P BIVIN BRI 3778

GINGIR A O BN Lk ) | B e
(National Highway Authority of India) =
<umen fafdy d S99 I IS ARTET
(State and National Highway) X¥am=m sielq
T faer onfor AR eRa eR. T
Sdg WA fdeN wRuIgEm g URHBHT
SrevgraT Bg 8 3% b, arEq@len HH HH
deébd  d@ WMl UlEEquarrs! 9 Ugifer™
USRSl BHI B @ AR e
qrEq@e HH d@ g INNE I A BlRerd
TABd I R S AMfd R GET BIgd.

YRATG ANTAT Blal 20—25 a9 <giaX qre-id]

A= BR HSIl YHIONG dleell 3fE. I

ISR dT8d@Td &6 Uo7 aigell 31Te.

T JheeT 59 A o] 77
I Sga™ (National  Parks),  aw=guroft

vgroy  (Wildlife Sancturies), a&memaon

o

TRITRBIR RoTd,

(Tiger Reserves),
(Biosphere Reserves), 3Rfed a9 &= @
IR @9  &=ga  (Protected  and

unprotected forest areas) W, Si@T UoT

ITIOT EAT AT ST, T J&hosel dbl UTed]
f&, g7 YR el T8 yoird g7 ol o/

qolelek  (Amphibians), @Rucv IR (Reptiles),
el (Birds) 9 =<1 (Mammals) uroft

JUETATS A% USclel NIAId. & a9 o a+
AN SR fafdy ueRer  gd@r R
AT areren @iefl T A% UsSdid. K

JUETAHS T Yol W dR BR THR qRomH
B AR g IMUSHT QRN G Yo
Safafaedary  (Faunal Biodiversity) & ®R
HraT gt FHfoT 8 3R,

U6 IRRGN HEedT, ARG ggoid
reror | (Wild Life Protection Society of
India) o1 IFEAR <emer fafdy aRharEr I/

AUHIATT SIVIATHNT hld RO 34'@ YT AR

PRI IR, sSARTd  UREH S Xregrar
STuTe sl Riegdd 7 &l IR 6%

(Railway track) R AT UEd  STedT

UHd IAAN UAA 9 Soldgiid HaR AEIHA

FohHed] Bl FRAVGYTAl  dR[ATe IS

IIEA Udh o fUedrel  anfedd
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reAreamET ARG areEr @rel g qd "o
gSell B 9IaH Jhael ISR 9 YIRfRd adHe
AT STl BIell.

SIET T 39Ul <EEl 9 <rearn fafay
G AFT O TR IQAM, ISG JPIARYY,
rEYHH, IRARGHIR Rod, R g eRiea
g9 EAH Sl WA ST § dedrd ad
&, qwee T yroft S fdgear, 39 AR,
M, Plesl, ¥, IM $IPR, Tdeol  HIGR,

gRur, fierT, 9vR, oy, R d9d SR

e[ WA Ul A, 99, @R 9 3= uroh

TEIIAR A8M—AGdT Sl i ATeAon—3a1

qEAraT @el IgH fhar TIR ANE AeA
DTSN, PYAR G AR ToIdira Uell gor argran
WE A A TSl I, qoieeR Wi
SN dedrET 9 Srear fafdy S q¥e ERueR
UTOgTHE [T, ARSI 9 gRusiar fafder S

U] el AW ATeen—aT aredial @rell 494

Ho Ysdld.
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YRATT T JUEId HeledT I
qIUdfaR IR SlTetell ATel fhal del A Tal.
ST BTel SNSRI+l g7 fAwiar efrer
BR FN Dofell 3R, O TS IqA
STRISEET BIEC, JTAHAT BRI, AHBATG N
AGHATS ARG,  TolReIal  ARTHI AT
PTG JMARVATHE 3 IR aIT
Toled] T G I5d AN SIom—AT &3
Bolell 2. ARA IR faereia <end a1
UAiEl IR G Neddl Sioledl Irverand  favy
de feel S AR fhar s @l Sid ATE
IO PIVITR] ATAAUITET 9 AT ARET BRI
SURI U del SId ATEL 99T faafad qema o
ARSI, STRSeTAT AT JRIU= YShadell QT
IR YO AR fhar Xed @IS q
TeledT ITqETarar faey yeR oed faol o @
AT AT SIS TR U0 AT Siral 3T

AT JTETATET UG arafdudren g9rdl Surg qor
Bl ST,
qRAT 99 W0 Se 9 AR

qTeige BIVIR K fULTAER Fdid ofed qugre]

JMALYHAT MM 3T GAT UM SRR
MR TRIER & HROGE] TRl AR, IqS I

YOIl rIfduard Hrel 99E U gor e

YGAM. TG FIM, i IJHIRVY,
FrIYHA, FAREIR Rod, IRfST @ sramRfer
g9 EEd  SUI—AT ARIGE T R

(Speed  Brakers) <m@u, T yUAmEr
YUIT—T0ATET ART 38 A Bl AT TSl
@, IEET dddr drEdi

U= ‘-1“”{3r G CIEC B \)'{‘Ieilq\"i

ST

ST 8 9 R T arafaor g sy

3R I IS ARTAT STARA T Bledl IRl
ST 9ISl HISY AT Hd YT qierol A
I YIoAET SoA—ugTen AR ST | gar o
STl Wege fIaRvl &% edd. a1 d—ad
JMYUT Ul Hicha I YIoaial Siafafaerdett

RE! THE Ned AYEIIRIA ardq, eadl. ST g

g yrofl Mued ged 9g9ed 9 gax QIR
ARY RA. ST g a1 Yol Safafderdr
AU g T WREU] HRUI SHITAed] DIVl
QUM TTd IRUVITARGE! T M. SiTel 31T
g Sialell  JEUINESl 9 @™ Sfdd
IROGTATS! 3O ABIA T IS STTod]
STOTUYTATS] SIORRTSEI Rl Al (Wgaa T
Wg—  United Nation) = a9 2010 @

RN Safafderar 99 (Internatioal
Biodiversity Year-2010) =f¥d el B omfor
I 2011 o SRR a9 99 (International
Forest Year-2011) =nf¥d &ef 814, SiTad for

T STl Irafdol g i Sid= $RUT © ATl

Id IRAIT I AFIOIAE had TR,
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Pinus gerardiana : Endangered Pine of India

Swaran Lata

Tropical Forest Research Institute, Jabalpur

Pinus gerardiana is an impotant
ecological and economic forestry species
having restricted distribution in India. It is the
only conifer in India which provides edible
nuts rich in carbohydrate, proteins, fat,
moisture, fiber and mineral matter. It is
commonly known as Chilgoza and Neoza. It
was first discovered in India by British officer
Captain Patrick Gerard. The species has aptly
been described as the “Champion of Rocky
Mountains” as it grows under extremely
xerophytic conditions. It is generally seen that
the natural regeneration of the species is very

poor and entirely lacking. Several biotic

Female Cones

interference and lack of regeneration has
resulted in the disappearance of this valuable
species.

Its distribution is very sparse in the
world, confined only to mountains of Eastern
Afghanistan, Pakistan, India and other
scattered localities in the Hindu Kush
Himalaya. It is found in hilly tracts in dry
temperate regions of North West Himalayas
at the altitude of 1600-3350 m above mean
sea level. In Himachal Pradesh, it occurs in
Kinnaur (Satluj Valley) and Pangi (Ravi and

Chenab Valleys) extending westward to

Kashmir.

i

Stem of Pinus gérardiana

Male Cones
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Pinus gerardiana belongs to family
Pinaceae. It is a medium sized evergreen tree
17-27 m in height. Its branches are short and
horizontal, forming compact habit, while bark
is thin, glabrous, silver grey, having mottled
appearance and often exfoliating in irregular,
thin scales. The leaves are needle-like, in
fascicles of 3. Cones are oblong, ovoid and
glaucous when mature, while scales are thick,
woody and reflexed. In Pinus gerardiana both
male cone and female cone are found. The
female cones take about two—three years to
mature after pollination. At maturity, the
female-cones (ovulate or seed cones) may
reach from as small as 3 cm, to a very large
cone reaching about 35 cm. Scales at the base

and tip of the cone tend to be small and

Ay -
.: =

-~

Seeds wi.t-_l‘i-dark_b

-|-|_,."

rown outer shells

sterile, and therefore, bear no seeds. Once
mature and dry, the cones naturally split open
to release the seeds. It often occurs in
association with Blue Pine (Pinus wallichiana)
and Deodar Cedar (Cedrus deodara). Needle
contains the organic compound terpenes; it is
released when rain washes over the needles
and it prevents germination of some plants.
Chilgoza occurs in dry temperate
region experiencing low temperature and
scanty precipitation received mostly in the
form of snow during winter. It is an excellent
soil binder preventing large scale soil erosion.
In Kinnaur, chilgoza seeds are separated from
cones by collecting harvested cones at one
place and then covering with chilgoza pine

needles, leaves and soil, due to which desired

. Seeds witht shells-
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temperature and humidity is maintained for
separation of bract scales which contains the
seeds. After 15-20 days, the chilgoza cones
are cut-open using a sharp edged axe
(Bhasingh), with a gentle strike and the seeds
are easily separated.

Pine nuts are small edible seeds of
female cone which contains dark brown outer
shell and kernel inside which is creamy white.
Kernal is buttery flavor and sweet in taste. It is
a rich source of health promoting nutrients,
phytochemials, antioxidants, minerals,
vitamins and mono unsaturated fatty acids
and very beneficial in reducing cholesterol
levels in blood. It prevents coronary artery
disease and strokes. If it is eaten regularly it
also helps in weight loss by suppressing
appetite. It is a glutan free tree nut and best
alternative for the people who are allergic to
wheat, rye and barley food. Pine nut allergy
may also occur in some sensitive individuals.
Skin itching, breathing difficulty, abdominal
pains, vomiting and diarrhea are the
symptoms. Pine nut oil is used in cooking,
pharmaceuticals, aromatherapy and cosmetic
industry. Seed is one of the important local
food source which is eaten raw or cooked.
The oil is used for skin problems, wounds,
sores, burns, boils and ulcers; it is also used
externally in the treatment of head diseases.
The turpentine obtained from the resin is
antiseptic, diuretic, rubefacient and
vermifuge. It is used in throat, kidney and

urinary problems. Seeds are used in garland

preparation and given in marriages. Cones are
dried and used as fuel by local people during
winters. Pine needles are collected by local
people and used as manure in fields.

Being a flavorsome wild edible, the
chilgoza pine nuts have high demand in local,
national and international markets and fetch
high prices. The chilgoza pine nuts fetch a
very high price ranging from Rs 500-850/kg in
the open market and play an important role in
socio-economic upliftment of the people in
tribal areas of Himachal Pradesh and Jammu
& Kashmir. In district Kinnaur alone, the
approximate value of export of its annual
produce is around 18 crore rupees. However
the forests have been shrinking due to large
scale collection of nuts and there is no seed
for regeneration. Very little attempt has been
made to develop suitable regeneration
techniques for large scale production of
Chilgoza, which are under the threat of
extinction. This species is facing higher risk of
extinction and needs to be considered as
‘Critically Endangered’ in the Indian
Himalayan Region. Therefore it is suggested
that  suitable strategies should be
formulated and implemented for its
conservation and sustainable harvesting.
Besides in-situ conservation and
management, mass scale afforestation of this
species should also be done. Local
communities are also needed to be made
aware about the conservation and sustainable

utilization of Pinus gerardiana.
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Fertilizer Trees for Boosting Productivity of

Agroforestry Systems

Milkuri Chiranjeeva Reddy and Mhaiskar Priya Rajendra

College of Forestry, Dr Y S Parmar University of Horticulture and Forestry, Nauni, Solan

In order to increase farm productivity
farmers tend to incorporate high amounts of
nitrogenous fertilizers, which incur heavy
investments, but seldom emphasize the fact
that air consists of approximately 80%
nitrogen gas, which is stable and unavailable
to plants though few plant species can fix
unavailable nitrogen gas and make it
biologically available. Thus nitrogen fixation
by tree species is a phenomenon of nutrient
cycling which can be successfully used in
agroforestry systems to restore nutrient
cycling and fertility sustainability of
farmlands. Biological nitrogen fixation in trees
occurs through symbiotic as well as non-
symbiotic means. Symbiotic fixation occurs
through the association of plant roots with
nitrogen-fixing microorganisms. Many
legumes form an association with the bacteria
Rhizobium while the symbionts of a few non-
leguminous species belong to a genus of
actinomycetes, Frankia. As nitrogen fixing tree
species are often rooted deep, they can serve
as nutrient-pumping machines, nourish soil by
addition of leaf litter and also mitigate soil
erosion by stabilizing soil.

Apart from above cited benefits, most
of the Nitrogen Fixing Trees (NFTs) provide a

wide array of goods and services such as food

& feed, positively modifying microclimate,
protection from wind and snow, shade, fuel
wood, live fence, timber and small timber.
The trees can be integrated into agroforestry
systems in many different ways including
block plantings, alley cropping, contour
hedgerows, live fences or shelterbelts. To
avail the benefits of NTFs cited above,
planting the right species in the right site is a
must, for which a detailed survey of the site
along with diversification of tree species is
necessary.

Various factors may affect biological
nitrogen fixation in NFTs such as tree age, the
microbial component, soil moisture,
temperature, salinity, soil pH, soil N level,
plant nutrient deficiencies etc. These NFTs
have succeeded globally in enhancing farm
productivity contributing to global food
security and elevation of socio-economic
status of farmers adopting these trees. Few
examples can be quoted here: A 12-year study
conducted by ICRAF published in September,
2012 showed how the planting of Gliricidia
spp alongside maize improved the stability of
harvests of this staple food crop in sub-
Saharan Africa. It was also reported that

Faidherbia, an indigenous African acacia has

been found to be a very useful tree species in
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agroforestry systems, which sheds its leaves
which are rich in nitrogen content during the
early rainy season when crops are being
planted, and resumes leaf growth in the dry
season. That means it fertilizes crops at a
useful time, but doesn’t compete with them
for light, nutrients or water. Several studies

have found Faidherbia-maize inter-cropping

to increase maize yields, by as much as 400
percent in one area of Malawi. Some tried
and tested species like Sesbania grandiflora,
Gliricidia sepium, Erythina indica, Acacia
nilotica, Leucaena leucocephala, Faidherbia
albida, Alnus spp can also be tried to enhance

productivity in farmlands.
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STIBIITIYG TTE] Siidd BIe-Telh
Sferd A

TR ATELTE U 7 Sa1ee @we ¥, earer

EIS] TEEAF AT =T
TR it ga s fREdfras adEt
qiiwar #H A e, AEa-gmit aeE-ad e
TRTET FBT T2q Aed, ATFAILEL TarE Tguor
AT ATed oM. AT 949 Me e e Hamart
SFfareh == sraeTsRaT 9TEd e,

TEAFHTAT & ZEREUTHEST T
qFCE AfAgT AEE(0.2-2.0 T i)
itereraTefiasfta aTrashedY fhes sea. Jear sea
TAFHMTHTAT %o YTl Aqid AT ed. &
afir t=ar sieammer o< =reE ar R o=
FIEITT AT FLATT. STTRRTHT 00 TEAT e
TR TR e Sufstfast #eamd, 9<iq 9 AT,
THFAE Tedad ATel. A AN SHe e
A= TR THTET START FedT 1T 378,

TIF Vgt AT ( terrestrial habitat) STfor et
STl (aquatic habitats) STETHTHET AE@AT.
T AEAH (4% TUTET el TATH STIHRTHET

A= ge a<hd ARL TS SRR
TINITST  ICATEA e fhei=aT TEATETET
THTLOT F07 BT 37,
TAFRTAT qeaa:  fUHEde  qavata
HSAT, Fb AN A ATSHET THA  FHIOEAT
Taadtta e FaeEe SEEer wa. S
FOET A FIE ASAT, T FAME@NT ABI, I,
HFT, THEENT Feb TEIUET BT THF FIRT
Aroeft TSI ST AT AT TR
FLORAT TAHENT ASAET TINT 16T To6A
TR S A FrAE T TR s
T AR
TEHITET s afre
¢) TEANMT  F9®  TRREAT  GaEsi
Fi=T s@t sEed AT AT
FIATA.
) TEHRNTHTEAT  SYARMS  TEEES
FITATAFET FHT FTIC FIAT AT THeTF
AT F Rt o= TeAr g,
3) TTHHNTHT e =T AT Aqeg-Sft, g4,
ATARTIS A T AHATETST grard
e,
¥) TERUMT AR GRS
IR Teafad IcAad F% Tl
) g e AT Hie AT ITATHET THEHT
FE AHFALAT Afadehle FIAT Tew™
TFITcRE  fhed  FIemIE™g (IPM)
THTEE el 3T2.
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TEHRATER T Ag=r qeaa
TEFRTT Fe (wasp) Td 7 afta e
fOsFTaT ATaeret ET 9Ted ATq ST AT 9
AT IASTEAHT FLarq. =-3 faama At e
T EEA FEedd ATd. 1ot ST FST q=ara
AT 3-¥ [RaE™ F@dar d=qT W Fie
(wasp) dTRY U=AmE. FAgaTIEE fHRSET
FAEITH AT F=A 0L THA 2B d.
TAFRTETA  3Ted ARAd SUsid
gIATA  FELT HHATAERT

cephalonica)

(Corcyra

qqT=aT  HETEL
Fefad Saaer [FfFg geem e
TERITHT IATET FISAT TN ol ST, T8+

EREIEICRIRCEAE TR G

ERINEIEZ|

TAHITT O JE@TTr FATT TeEq

i, ReTaT Y AT TIEHiET A
I TTREHTES Td gFed THIT ST 7.
qraeE: fOFEde fie FErEer fooo oo/
TFL HUEEAAT  STHRRTHT TAF  STSATAT
T FS=ar I Aeas SRIEIIEA SR
FTE. T TERT ¥ T ¢ wEas fFar st
TRAEAT. F0E.  ZHEE ART=AT HedH

10

[EEIEGRICECICIC

FAFATIT  AREATSAT  TEET THATT
FLAT AA=aT (Defoliator & Skeletonizer)
et TstET SEER R T (7. rao)
TSATA 9,34 A& gHed  THIOT FL0r HraaefiT

TRRNTATET ITIT FIAET SATIATAT T84qT

& TAFIFE  ATIXOAT TAT I qLIISiet
FOMAT ARG, TEAHMEE A1 T98
FLOF., AEFITFAT AT qH FE o
A ammmmE (hiewd) 34 T 30 feaw
qrafaaT Iq19.

S TEERET fFeued fUwa s
FOATET A
freTeraT FHITEAT ¢y feaw wareeft
TTBTAT,

< faFET aroft e amste s
THTLOT AT

& TEATIHEE AAMT SHGRTAT o=
ARG T SAFHNTHTS 79 TITEA =4,

% TTARRITHTA THTLOT TFTAT HRTbT ATHT

. o
[SIGINES NMESIRIGET
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FhE ° USHITC TAEH (Fah) STATEH, TIT TH ITehT (3 07

. IO FAR s, Sf. TER AgHE, S gHeed, I IR, &, a9 U4 Sf. . AR
TR AT AT TEATH, TTATL

HATAT: YA @1 Fgar (FaF) HF
qorEd AT Gt FEd § | WUEH AT FELAAT UH
THT FT FaE g, ST g€Erd & @A ®H g2

FAAF T2 9T q=EE 2 FE Jar g 0 o w
o A1 AT o T € A U gt o g
ST g @a® & A9TE ok FIOT STAAT IS &
YT TE1 FT THAT & | THHT T TAHATHT BT
g forEar Ste, q9T i u<ft § 9T Fier S v g |
G T FHLHAT I G Tl AT 2 |

HEH gl AT IqT f AT TEHAT T T
FET H AMIAE qAT AGAT TEIT § AE 2l
HIEH TF TSI FOA gl FHA o FATHT F THT
AT 14-18° feqad T amgar 85 wiaed w@T
ST & | /e f TR/ B o fr 5w,
TRAT AT Soroaw &1 |0 T3 F0 T3 @18 17
HAEH TS AT g1 G T A1 (T) g & =0
T T SITaT § | HUEH UF TSR FHA g 6
FROT TEE o0 [ERT aoEe siw smEar &t
AEFLTAT TS B (ATIHTE 14-18° Afewaw T

11

Arear 85 Widera TET STt 8 | AEH AT
AT E | HOET NF 2§, NET T W 2 7,
YO T Hiferd UfEE AT AT 8 ST AT 9
gfesat 7 s ufie § 927 gt 7 7y F @
TET o § AqURAT T2l & | HUEH AT FhT
SR BT Q& o A TEehT AT FWTAG a8
TE T | AT T HUER A1 T [FeArew AqEr T
T ¥ AER AT IATE T F S ST Tl
g | TN e gETaT |l o9 ST 96 § | HUEH
T o=, g reey, *el, faepe, afEam, wwear
TAMR IOAE TR FT T gl Ad1E, TP
FEETT 9 3T FF AAEH IAET THIS, T
IATEA THE AT GTE I FT THE M F forg
T TEH A & | AT ded G, ST gE, HeT

FATST HUEH, TWIHRAT GE, FIEAT TOEH,
foreT Tonfz om T £ vasH & o7 F $Hw '
¥ ST ST G gl W@ ATAT [El HUEH
RA=e 9391, ST F FHIT TAT ITAEE & S
TETET & UHET T AT B

HrEH Y T TG TATAAT H TIHRF
T (AT T GAFH), TIAHT qTZTCRT
(FHFEA aq Ted FaEd), ARFATIT TSATIT
(5F TAT wAwEH),  AeIqer zergd (frerh
HAEH), WL TS (BT EEY), WL
FATIed  (ZNTET TEH), WIeH FAET (ST
HIEH), TR AN (FS ST TIEH),
FieA AT AT R (TTAT HAEH) T FAmEreat
e (gferm werew) sfe sE €
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S AT T T AOEH TSATAIT
FO FEAT FT TIA FaIA FC A0 H SAEAT AT
TRAT & | 9 HEHT AW T F9 $9TE Y R
TETET AT H 9T T’ H AT ded AUOwH, Wed
Fq H WSHEAT AT ded HIEH T eET qadm
FUT e H TN AUEH T FIAAT AAEA | AT 6
HIET 9N 5Ad ded HUEH H 9¥E kg H
TITT F FALT qF, YTHEAT T qed HAEH
Tl fareT ¥ TaFET F AT § qAA dH, WA
FAATS TS FI FLaLl F AAA qF, T AAEH
T arae ¥ 72 9%, Wl q99EW A1 qAqTS o
foae e T AT AT HOET F FLAL F qIA T
TATE & e 9% AT A7 9T @ | Hew
3I9TE U¥ RIq UgIET ®IET § AT ded HerwH &l
forqvaT & wrE aF, ATHFEAT =T Fed ATEH T
AT | e qF o 919 F 7 I, e qasq
T AFFT T FLALT aF, AT AOEA T W TG
Y, HA FAATS TAEH H qMH F 7S a6 qAT
ZIEAT TS T AU & F T ST T TFaT 2 |
Ffa S9TE Y Foua TeTEt & § AT ged weren
T AT | TaFaY T, T TOET H 75 8 {0
T AT foreTh werew &1 fGowaw & o¥e a% mAr

12

ST FAT 8 | AREE H 8 AR I GEST 6 917 F
ST 8 | YT H9EH § qIoT a7 & SreT 9% 89-
91 % d°rt , 0.99-1.26 % @, 2.78- 3.94%
T, 0.25-0.65% =4T, 0.07-1.67 % Y9, 1.30-
6.28% FTATgIzge AT 24.4-34.4 THaAT FART FolT
A9 AT g | 78 faerfaeat sq & 1, & 2, i s
& ud gle q9ut § W AT g 19E wE
gidr, frft, faw i Fmr, § arveEs gar g |
THAT G FO, ATAE TS T8 FAATT FEIwRAT
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I AT g & | Ueh 3/ ST & wors | ot 36+
ST STE FAT AT g1 STHRT T AT TFRT AOIEH
fRata & &=  agd sTae ) F AT 2 |

T SH 290 § STgr i srfarwter smaar
ATHFTETT & HEH FT Hged 90 A g | Fgd

13

STfersh g1 AT € | AZT GAUEH T AR ool o & F
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ATIHTT ATRY TATT T FA o [T TaT T2
IfE F fro (= ) 220280 Rt F, werA
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TAGCH, AUET AAEH FT ISANAF qH
T | 9T F FT TN OH, Tg G F ATH F JET
STAT 2 | 39 HEH A Fz TSATTAT & IIgome -
TAIeE seedmed, W geR-ATs], d. weArET,
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U AT AT T FAL gl, Tl &l Fled & forw

TETET AT AT Fex, TAaaHl # 39 & fow g9
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et (3, wamnT, &1, ST =), aes 6 S,
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Tl ATHLH wef T FET AMRW, IR
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60 FHT T AT AT T2 T TodF ufcw & S |
F =R, 1 A i = ST aTs T S
L

g.

AAEET AFH T I g TITTH STH FT
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TS I F A FevERd AT g 15
Y. F IAA AT TN G TAT ARSI F T T
7ag ¥ =T qefifq #= T @qg W W A
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JAT H TEA & forw gwarent, et serar
TIYAETET I T 9T o & | AT 947 v
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g | =¥ fafer § #9997 ¥ g=eay yaad 7e |®
T 19 | TF I Fiaerd, ey 21 & 19 afaer,
FleoTTH OIRERS (TAT AT A7) AT F TF
gfdera sfiw =N+ Iz T T widera e It §
@ T AT HIEH @t AT I AT
HTEH 9T TR Gt T qAdT | AT ATAFRRT
TZAT & | AFHST FT FIET Ma-FEa] § T AT TT
AT & e SATaT 2 | 38 AATaT Sew S AT
T IS G Fdr T8l § | AT | aeen o
qorEH T GAT FH ANTT F B FT AT THAT B
worEd I % forg st ST A afaant adt
g | gfert & FRIET AYET Ieg AeHT A AT Bd U7

TEHRT AT GAET IAAT T TFAT g | FATS T
AT @t § HAFT 4-5 HEIH H 7AW BT 3 |
Safh gL F T JIET q1 Ag § I 2l
ST & | THY AT AR off FThr 9 g1 ATt
g | TEAHTA FA g IS T TATREH A TAT
Fr Sframy wfgq % forar smar g 1 A uwnt A
AreT FReT WTEAT AT AR gerew faSy dAw
ST 2 | 39 998 § A 9aTd # A F e &
orT et #r 22-27 = e 9 W Uw
dEY FAY A 2-3 g & forw v far smar g )
AT F e F 918 JAR 91T W SHT AT
U SN FHY H AT AT % forw T Ay S g o

TH Aty % I fatee J Rafaat &
&I T@T SATAT & | HEH & faahrg it qgat ffufa
H Fas a9T1dT § | T IET § H Fad A A 2-3
TE A 2T 8 | g Rl & wew F g Ee
AT § | T&T & AT HAg I @I 9 74T g |
e it fadr fafa & sy @ F 31 7w
T3 TET TIF 6 I¥E RETe a9 Tar g |
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I TF A qa&q & fawm it 3t
fourfa St 2 | =99 werEw #1 I fET o a3
H HATE WA 1 AT 2 | 39 =7 fofaat % 9=
TR TAT T G FT THT FET Tgeaqol grar
2 | 3H & Soal Gra AT 37 § @A § qUET &
ICATEA FH BT TFaAT g | Aoy o & wiar
T g & AT TATRES H galwe dIqTL 5T Fl
g arqrEaeer § @ oI Smar g 1 g9 25 Bt
T § 18-20 3T T T@d g | THF 918 9%
1% I 9% & qr F T e aF @y § 13
THATE G UF el dg (FF 750 ITH J2087) &
650-750 ITH HUEH < T ST FHFAT B | TH
HIEH FT G a9 | ToF Fa 100 F93 gram
g | gl TIAT HOEH I & forw = A7 A
TGN & AATAT THOFA 9 F9 I AT AT

g

H®H § HISE NPT TA F FET qad
s st zoe gaw A Frefe w o )
IR | SR e 99, qreforaw, wienee,
e qa T SR WE 2 & S gAY
T T g&T T ST F9T F F= | 7IE 7 & |
TTSIT ATHLTAT F A AT HOEH FT FAT
FIA AT H FIASRE Flreerd AT A1 STEer
ATSITIENT 7 I STaT § 3T HgaHE dhlereerel ar
e AT AT it 4TAT 98 AT 81 «Ew,
& 3T ATAUTAAT § FegTe i ATAT 7o § A
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T AW IUHT Il & | HARH FRT 58 J9AT
Fr Efa F2 # sfiw v Arforret § @ F
HHYOT FT AT FA AT AT AT AT FE H
T =0 AT AT 8 | 78 F99 UF 731 afow F
FThAt #7 S ¥ e § F7 § | 399 3adl
orfar gt g T o5 ga 1 it "saraer & ot w9
T HHAT § | UF SITEeTT | @7 747 g &6 v ofnr
HIEH AT GA FA ©, ITH AL AN AT qAqT |
FO FT GATAAT FH T g | FafEa w1 9 g
G I¥ UTEETAT F FE g AT HTEAT FH OAr
ST 2 |
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T % a9 T TATT geT ot 3§

ETET GHART HIFA IATET Al FIER
TR (AT TS 2 | TR START Fleh THATT
T F2 AT dF HOEH HT GEHAAT TAh IcATEH
ek TH qAEHATE ol THAT THIOIT il & | TIAEH &
ITMEA &q 39 TANT g7 a7 2 51
T & ITART g TEaHTad & a1 {+7:90% i
EIES B ECESRE 21 T i o ECA B o
FAE TS 8 | THHT START T 9 qrmeor, e,
RauTer, STSNI, @9 ISUN R aTd HOEH
ITATET FT AAAT SASHTART § Fig FT Tl & |
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Know your Biodiversity

Swaran Lata and Dr. P. B. Meshram

Tropical Forest Research Institute, Jabalpur

Rotheca serrata

Rotheca serrata is an important
medicinal plant widely distributed in tropical
and subtropical parts of the world. It belongs
to family Verbenaceae. In Indian system of
medicine it is well known as Bharangi
(Sanskrit) and commonly known as Blue
Fountain Bush. Volkameria serrata,
Clerodendrum serratum, Cyclonema serratum
are the synonyms of Rotheca serrata. In India,
this species has been regionally considered as
vulnerable in Northern India and endangered
in Chhattisgarh and Madhya Pradesh region.
It is annual or perennial, aromatic,
slightly woody shrub, which is 1-4 m in height.
Stem is quadrangular, densely yellow
pubescent when young and dark brown to
grey yellow at maturity. Leaves are usually

three at nodes, sometimes opposite, obovate-
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oblong, papery and pubescent. Flowers are
white, blue or purple; many in long cylindrical
thyrsus. Ovary is superior. Drupes are green
when young and become black on maturity.

Carbohydrate, phenols, falvonoids,

terpenoids and steroids are the active

chemical components of this species. Roots
are a potential source of drugs for various

ailments such as asthma, bodyache,

bronchitis, cholera, dropsy, eye disease,

malaria fever, inflammations, rheumatism,

snake bite, tuberculosis, ulcers and wounds.
Leaves are used as appetizer and expectorant.
Young shoot, leaves and flowers are eaten as

vegetables. Ethanolic extract of root is

antinociceptive,  anti-inflammatory  and

antipyretic in nature. It is one of the few

shrubs that antagonize the effect of

histamine.
Rotheca serrata is categorized under

nearly threatened species by IUCN

(International Union of Conservation of

Nature and Natural Resource). Natural

population of the plant species is diminishing

because of habitat destruction, over

exploitation, poor seed setting and
germination. Hence, there is urgent need to
formulate effective preventive measures to
preserve natural populations of this plant in

Northern and Central India.
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Eudynamys scolopaceus

Eudynamys scolopaceus is commonly
known as Asian Koel. The name was coined by
Vigors and Horsfield in 1826. The generic
name is derieved from the Greek word

"Dynamene" a mythical nereids of the sea's

power combined with prefix "eu" which
means good. The Asian Koel was originally
described by Linnaeus as  Cuculus
scolopaceus. It is a large bird. It is a brood
parasite that lays its eggs in the nest of other
birds and the parental care is provided by
foster parents until the young koel is ready to
fly. House sparrow is the most common host
of Asian Koel. It is most often heard than seen
especially during breeding season. The Koel
makes high pitched Ku-oo mating calls from
dawn to dusk. Eudynamys scolopaceus is a
state bird of Jharkhand and Puducherry. The
species is common throughout most of the
range and its population trend appears to be
stable. Hence, it is evaluated as least concern

in IUCN red list category.
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Male Koel is glossy with blue black
plumage, crimson irises, long tail, pale green
beak and has grey legs and feet. The female is
brownish on the crown and has rufous streaks
on the head. The back, rump and wing coverts
are dark brown with white and buff spots. The

underparts are whitish but heavily striped.

The Asian Koel is a bird of light
woodland and cultivation. It is mainly a
resident breeder in tropical southern Asia
from India, Sri Lanka to south China and
Greater Sundas. They have great potential in
colonizing new areas. The Asian Koel is
omnivorous, consuming a variety of insects,
caterpillars, eggs and small vertebrates but
adults feed mainly on fruits. They have been
noted to be especially important in the

dispersal of the sandalwood tree (Santalum

album) in India.

The Asian Koel is a protected species
under The Wild Animals and Birds Act. As a
brood parasite, the Asian Koel deposits its
eggs in the unattended nest of a house crow,
sometimes removing one of the host eggs in
the process. Males may distract the hosts so
that the female gets a chance to lay an egg in
the nest of the host. The Koel chick hatches
first and forces the host's eggs out of the nest.
Therefore, Koel brood parasitism reduces the
reproduction success of crow and keeps its

population in check.
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