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Dr. D.N.Tiwari,IFS{Retd),

Former Member,
Planning Commission

Message

| am pleased to know that the Tropical Forest Research Institute (TFRI), Jabalpur is
starting a monthly e-magazine “Van Sangyan” addressing the practicing foresters, tree
growers and other stakeholders, Tropical forest is an important repository of biodiversity and
home to several indigenous communities, The unigue biodiversity, ethno-botany, flora and
fauna of the Central Indian region has always been a source of attraction not only to the
tourist but also the researchers and academicians, TFRI is a premier institute of Indian Councll
of Forestry Research and Education (ICFRE), addressing the research in field of forestry in
Central India. The principal aim of Research is to bring out nature's hidden treasures for the
benefit of mankind and this magazine would provide an ideal platform for sharing of
knowledge by the scientific community and practicing foresters with the stakeholders. This
magazine would also provide a scope for the stakeholders to pose their gueries related to field
forestry.

It is a matter of great happiness to know that this magazine is launched in electronic
form, thus ensuring the wide reach and free accessibility. | congratulate the Institute and the
team involved for coming up with this novel idea, | wish grand success for the venture, | hope
that the magazine will be highly useful to the target audience,

i
@ —
Dr. D.N. Tewari,
Foarmer Member,
Planning Commissicn
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From the Editor’s desk

Van Sangyan is an open-access e-magazine published by TFRI, Jabalpur, addressing practicing
foresters, farmers and tree growers. This e-magazine is available for free download on the

institute’s website.

We welcome the readers of Van Sangyan to write to us about their views and issues in forestry.
Those who wish to share their knowledge and experiences can send them :
by e-mail to vansangyan_tfri@icfre.org
or, through post to The Editor, Van Sangyan,
Tropical Forest Research Institute,
PO-RFRC, Mandla Road,
Jabalpur (M.P.) - 482021.
The articles can be in English, Hindi, Marathi and Oriya, and should contain the writers name,

designation and full postal address, including e-mail id and contact number.

TFRI, Jabalpur houses experts from all fields of forestry who would be happy to answer reader's
queries on various scientific issues. Your queries may be sent to The Editor, and the expert’s

reply to the same will be published in the next issue of Van Sangyan.

I must congratulate my young team members Sanjay Singh, Naseer Md., Tresa Hamalton and
Swarn lata for their phenomenal effort in conceptualization, design and bringing out Van
Sangyan in a very short time. The team is out to make many creative improvements to the

forthcoming issues.
We at "Van Sangyan" hope that you would find the information relevant and useful.

Looking forward to meet you all through future issues.

Dr. N. Roychoudhary
Editor
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Aqufl fafér (Nursery technique)
goifd - scg ud #st
IR. A1, urg,
Y o Ao, e

YEITEAl —

geg (Adina cordifolia) BRI Uae & a1
&3l § Ug S dTel U Hecayol ySrd ®, S
5 faRyex yewr & | vd e o= i 4 uig
S €| I8 T ol § 9@ dTell Il B U
@I a1 ¥ wnfid 8F a1 g8d 9& B
T HIS BT UHE ITANT SR ddhe! U<
PRAT B | Bog, UG & g&li | goae &I ufsar
giay -l # BRI § AT 916l 15 e
H 10 W8 B A ISR IR B B | T8 TP
el BIUF B dTell Gl W1 & T e
qifies gfg AFE T 3= doll | g drel
TSIl & Y B |

Sfel de i (Mitragyna parvifolia) &1 u
2, U8 Beg @ WAM B UH HE@yUl SHR
S0 BT 98T ©, ST P Bog, B gl H YRl
U ¥ HaT dret aFl | AT o | Rerfud 8
ST B | Beg, @ Wifd SHHT YA SH—gfelTs
@ HEM W BT © Ud 9ol A1 15 3 W 10
A & g UhdX IR B0 2| el ddb g
e gfg &1 U=A 2, 8eg, UoMd A sHB
39d gfg {B HH @ TS B

TSN B WS, AR ud AR $i

Sear] Uers (agro climatic zone) @1 8eg, U4
48l Th THE wonfd &1 gswe SifdRed us
TER Y F ) U Ol ¥ | oawy gew &
a9 &at § St fafafrar @ e & wow B
% fTId Boeg HS! UON & Hed geTRIv
o A Ao e @ T ¥ A e

2.

21

Icpte Ul @) Sagadhar B 2 | V9 H
H PRI AP I GxeTdh, S ARG g
GRT 30 56 AN & MR YA & IR R
AUt Ay TR @ 18 B, e = g 59
UHR B

o GusT —

g5 [uso @ fawm H 47 2g plus gEl @1
II9, WY A UG WUSYT UfHT, HAEayol
BIAT &, 31 8og, U4 HS! GO & ol AUSor
B e H AEE @ ST AT A S

21 39 feen # FrgaRr ufear sueE S
ILIDAT B —

Plus 9&f &T o9 — §og Uollld & 919 &
AYBY Bq plus el BT G UG i @
B QA $ qIErd HIE SaR] dP bR o

ST ARy | S BT uRe gy Siedry
U8E & B9 9 P US I1 & daHsqAl | U
el B1 TAAT g9 WRETD GRT BRI o1 S |
U el Bl plus tree & w9 H =TI fbar ST
7Ry s @ § @18 fed 7 81 vd o
A 3R W BT @RI & U9 g @ B
TS 90 WA, ¥ 120 AA. & Hew 8| TIA
PRI G 981 B ReIfy &1 A1 faRiy e fean
ST =Ry, A A FT AUROT S W
fobar T <@ | Rrgifbd g7 @1 A, siie
T3 # R Freror fear S anfed | e €
B9 @ A SRIdd B GAd G Uedl @l
APl S Ml AMRY, i HUBT & /I
AJfT & i BT G @ S 96| I
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2.2
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gf&ar 41 gt & plus geli &1 =dq | @
ST =t |

disT Wysy — I GUEU H |9HY HUsu
3raf W ey e faam o AR | geg, wd
qeI yorTfa & il @1 GUsor afy gRkudd g
T AR B A S¢ WWE el 8 | wHd |
gl WURA @9 emRued BT B, e
JEROT R BAT| W B, fAdd M W 9
SPR BT H S W ©, AP gog, Ud I &
417 3T Beb Bl ® | O plus gell & 4
BT HUBY AT ST 8, S gall Bl A8 e

@ Yo AWIE SURIA o &I & & SfeRiel
H fieror fear S =y arfes 991 & gae
@ WE WHI BT ASM [HAT S Wb | S B
IS UHHR IR B O ©, T A 3l D
AMMHR & Hell I AreHY BT H FEAT STl
g

Toell @ €I YT HIAT — T[Sl b BT H
@ 9 @ WA SW & | A9 §9 AR J
HAR W ¥ IRSET W Td fear o
=Ry, b &S BT ISP Herd A bl ST
| | T 10 e & Suxid i @ afd
SIS O 8 Qd dI51 Bl B B M & Dl
B! Aferal # WRBx BT H WERY AT ST
712y | 78 A 48 vorfa & fag Y g
STl 8, URg eI uonfa # oell @l 10 faT
gaE™ 98 ddel @ gdle W AredR di9 3R
AT BT T BT ST 7 |

T 7 fie gang -

geg U9 HS! yoTfa @ Uil @l St M UaR
A A1 RN (mother bed) ¥ ¥ a1 &R Ud
A urefiel™ &1 # I 91 HR @I ST Fhddl B,
R AR FRI I 91 FR IGROT & Iuid
I Ureliefi| &1 # AT 5y Im F iR
gfcrerd ifdes B 2

31 AIg AN (mother bed) @ dIRY wd o

g — Juoh #§ 9 gerg ®¥g g RN
(mother bed) &1 f\foT 15 78 & U™
fopar ST =@y | 15x1 W WY @ FHEd ARG
FINI (raised mother bed) ! @rfed fraan
FaE 9dg & 20 WHL @ ST ARG | ARG
Auell & Fu [ w10 WAL A el
et @ =a fIsTar S =Ry |

32 Uielleld 9 # qars — gog 481 & A6l @I

5.

A grefiefi| &7 # a1 ) f O @ IRy @
ST Wl © 1 39 8g U9 UifeT AR dar
frar ST =nfey, o ~a @ eifde AT @
| @WE Ud Hed o S @ 8 s9
uife fedaer & |1 dfeleim 9 et
AT 1525 WHL B, WP T3 AE H R
far ST =gy | uife fewer | @re,
vd fAedl &1 ufderd 1153 g9 A1RY | dfh
TS Xd B WY Aeer @ Sl ®, gafery
Ul H9IET el © fb Ue uielief| H ord
ISl BT SfHReT U 81| U # e dfellef |
U UIE Pl @A gU A P 3 Ul | 9
# uforenfua far Sm =nf2d |

Riarg — di97 e SWid gas 9 IM o9
qoHE BH g, U Refr # weR 9 Riar
far ST | 9wl SR 8 o 1R RS
DI EATIDHAT Tl BRI © |

gfoRigor — sfgRor geErd den ufeenfyd &
M & SURId A8 Gl @ AR g @i 99e
# o9 diell # 4 U S I | Al ude
AHS! D AERAT ¥ 2—3 §9 Tews A A
AT Yh—Th UleT Bl apTaraps el Msior W
dfcliefie @ M1 # ufoRenu=T fha imar & &
WC—3C dIM TG FHRA RN H 15X20 DI
fqwrel # ufowenfd fasar Smar 21 awf &g #
B A8 IR 2 gR e fbar < smawas
2, Fifs Tog U & U BT WS AT HEM




9 WRER Bl T 99 9 WRUGAR @1 fFrafid
e 9 8M R W W E |

ThelldRor — W uieliel § W9 die gang
By S @1 Ry # 25 SIS & a8 w19 g
H 4—6 Ul B O R 1 3 URIT B BISH
AY AR W B =T Wrefl dfefield & <+ #
GRIITIAT 90T $R IAGRT el &1 ADIeD
SYINT a1 ST Aahell 2 | 1 YR Al aaRI
# ftres ' diell @ e o’ 9
Qrell JFI | Ao far ST A |
IS @T &1 SN - B R &
UIORRITIAT & T 4 9 5 9«8 a1 el &
IR MR 3—4 39 A # Ter v o) Iy
% 3—4 T S[APR B M ¥ 98 R faa
ST B 2 A 9@ O R W& Sl g
R I Ay 6-8 T qMI & A # g
AR STl O © 9 AR &9 H 1 dRr
s a1 Siar € | a9l brel IURIG faeaR
fedaR d& 8% AR foe Ri=mg fHar Siar 2|
S W OBRAN H B g fam RyErs faar
ST B | AT F S 9% B T AW Bl e
Wwe 9 RiEE fear oar 21 w€ W' 4 afk
Jaege B, o o § 2 IR R fear s
FIRY | A8 AT H Ui B HA D AR I,
Ul @1 TP A1 G a7 A1y |

8.

10.

1.
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fers—rs1E — aul & H &R 15 T H 1
IR UTAd AdcaR W IR HE H UP AR
g emaegd 2| AN SHa | S a® @l
Iafy # mawe B8 W N fhar S A
gl

geg U4 g1 & Uil @ yom Rifhew wAE
JFeER H TJvEr Ae fedeR, A€ vd 9 A
[ERIESIEIRCIE

AT — diell @) dicfiefi= <M1 & ufoeener &
IURIA A8 raeaR H e URT diei &1 g
SR AT Sl €1 Tb §8 # T T B
A A8 & Ul B AT F Rifther fan
ST B AW AT g AE A # fasar
ST ATfey |

PISARIG 4l3 — Tog @ UMl # Bl @
gplg e BT ', o i w7 9
MARIHATTIR SUGFT  BICAD BT [FSHa
far S =mleY | g€ & dEf # dle yem
HH BIAT & |

12. JAYOT — Y07 BTl 15 7 ¥ 10 Jells H AT

Py T Beg T Y & UM W I8l gAR UK
BIdl 8| 3 Bog, Td YS! GO & X907 H 1
Iy R il BT 8 SUART fhar S ARy |
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ofe arforsl s sicies - AGl A addAel ab
Si. Afar 9
Y TS JATT, U Hicadl o JTHY WA, TaeAR

MGl | fHAE U =R & mqurd
BeIaR JEl & AR BN BHA! DI I @ ©
T gRT AUl ISR & ST’d oI e,
2| SHBI FIH I7TGT IRV alcdl & o
AT T & B B BT R STANT 37,
M, ST @ |F g, 9/dd, J9%l, qdgd gd

IR TR W 2|

Il dswaa e e 2 fd 9/
ferfsf / sffaer /o /4R /[oR /7gSM F
BN YFIHY TN AR FAGY MM AFG SUAN
A J| s ARG VAT IS TG 2T B
o el Udgac! (aia gelil &1 &) 7 =, o
Fef dfa ded — 9, e, ary, AfT Ud bl o
21 Ja § B g™ U9 g& & drg e de
H gUE BT 2| [aevmd — REF gEd
dAfedr # g&7 SR ST & I Gy qarn T 2
SHH STATRT 991 &1 aRddd ddb-idl 9 gd
gAD SMHUE SR S dTdl Yol & aN H
fIega 9o 2 T SR™ @ IR Ud BRIGER
T e SISt arel gell Bl o & yaford 2
'geT IYde D fbard H Ul A== 9 Hee
TP I & d avid Sak IRd ¥ 3rat
giddhoar & T8d 170 &, SISl UG AP
SRl & IS @ AUV, SUDR, {USRUl Ud
Uiy afedT @ WO & IR ¥ faRgd IHeN
2| 3P Il U difedT o B ford verd
B T, WA B AIR), ST YEeH, Ui g,
el W AR RN U @l FRE, R B
AT Td faqer omferat @t g o aftfa 21 9

1325 O 1354 W H $q7 gexr 7 for@m on &
AAER Wal dc Farl dn BR$ Uy
TR g7 & T Brenl A o 7 S 6
S AT $1 € Vb w9 § | $HD IfeIar geli
D AR A ATl Ul Bl UM BT W R
foar 2| g o & ufdm wrrag fiar # dua
ge1 3R SR Ul B T S B I H for
2| (@ |8 FHR,2014)

ISR Ud qAfaRe] ARef0] & Sd 9dq w9 o
SUAEl B H B dRaM Rig & W 2 39
Ugfd & Sidifa 9 & dve Tl (ARG,
BRBRA TG URRRM) 7 o/ |fael dd &
JERY PT geT Y WA Bl R HAMT wY

A SWRT o UGl AT HI Fdq wd ¥
AT BT & AT A B JYOT IATEDhAT B
A g §1 39 Ugid ¥ g&7 vd Hsanfl wue
®1 gAG 9 &9 & A[Iford AET], STedr] Td

AT & UBR & IR B fhar =1 =y S
b ABel HNaTTHT BT Hecdqol AER BT & |

g uRdaer H B qH BT siEfEeR,
TEIHRY, FAAT H AR Jhg, SUoS M
P BH, AU YA W dlg B BRI
FiRae 1 e 75 waq vd R aeie 2 |
TSt BRAIHE B T3-S gglerdl yHligd @
ST W ® 39 ugfal @ Sfud wmmw gwr

FHI— WX YaR U4 YNGR fhar o @ 2
FREF@ & sidid usdl g R dEA &
R, Siaset, ol 4 & a9 @ @i, oS
SN, U IR, IUTEHIh ddhs! 3R 8+ W
IR ST sIfe & IMuTe=e uRvmE A
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R 2| 39 ol fafr= gl g d 9w @
11 Siwely diell ud oig seF @l wdl 61 U
aMeaS AT fag 8 e B

$Afery I8 ST MaeTd © b
Iy aif®l T &7
CALECIE ]

Y e A TEe BT U
Ugfid & e S=id U & 99 3 U &1 4
WR BN BAA b AR IgSqa J&l g
IR Y B dlell O Yol &1 Sared gd

wRIUTe Faar A far ST 21 39 Ul &
Y I TN DI AR SH— 3,
Wel, eoll d IAR—ET B ATYf] HRAL, ATRI &
g el & oy deen A1d o 91 T IR
gIfe SUSTel BRI &1 39 W9 Y M @

JTAT UL A Si— A B SUSS,; T

BT 99T U4 ge™ § FE-Id BIAT © |

9 TRE U I8 PE O Gl © B dd H
gl {1 91al 1 g IS § —

@) s &1 A1 7 W e yonfot B &
o &9 & &9 e Igadia Fro el 2|

(@) S <1 AT &1 | A e Ui B E |
@) SN afal & 9% e A 9 If¥e g
2|

(@) TRReam wd arffe e # =@ uafy

UhTPH! BaT IR I SITST offed Bl 2 |

S arfer ugfa & =1 9 o1 g e

SUlqdhdl -

ST Bl qGTHR AR BT HH
PRD 5 O H deIaR] BRD

[addr : gell & gRT A &RV AP BR Iarabal
IGTHY

R : @I aRIe gRT WHRAT

FfY i & yerR

o Pf—a7 gu ugld — 39 ugfd # awge
3R BN HEa AT IS ST & | a7
TA BT &7 dlell, ERT <=dTell Hd &
U H YfeT A 8| S8 UP AR g 9
IUIRTT aY S 399, IR, HTS UG MM
gieet @1 wrEl e ®, a8l BN wad W
e dd R IR AfRad o ura @l
ST \EHN T O — 999, @R, RR (@7

geT) & |1 Al B IeqTe |

* o ARNME Ugfd — 39 ugfd & a9 ga7
& g el 9dg ) gy S o 2
SHPT P [gevd URl b foR =RT
IUAE HRET 2| o — M @ A
QIR °79 |

* i a9 warum ugly - w9 uely #
TI—g& AR BT b AN B HEA o
ST RSN - BT RRE (@ g8), Ay
(et ger) SR T, (HfY B |

o TN ugfa — 59 ugfd # 99gd & |
i Wy 9E o B, e g
I5aey g9 @ 49 H AWy U SR
SIfRad o U v 81 S— AR &
| ABE qHell |

SfY arfrar @ a9

(1) T& AT T & S W A (@fY @R

gel) o W GO IATGHhdT 98 Sl & |

(2) srguarfl YA P WUANT B @ & AR

ISP IATGHAT H GER & Ol © |

(3) TS, SeF, TR, Hel 3R I BT I |

(4) @9 W S T AR B fory FeiRar wu &

ST & |

(5) org M BT Frar Aadr ¢ |

(6) M @I Aag | oA 8 fAfere ©7 Uv®

T TEPR A< B A Hhd ¢ |
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(7) & @ TN W IS WE B BA
JMMALIHAT BTl B |

(8) TEge RerR &t arel el gRT YA &
ST Afed ggTar 2 |

(9) @ ARTME UEM ERT IF F AVF AR
9 ®X G, "™, 3fST I I dQrT Sff
HHaT B |

(10) A B T BT ARET0T AT ¢ |

(11) srfaRed ama 3R AR geTer 2 |

(12) BB Al § [REq siave # g el g
q o &3 H g6 A BN drell B Bl FEf
PR B |

Y aifd) =g Suga g&l & I -

(1) geT TS & de arel B |

(2) & B SIS s TBIg H N drell 8 fd
B! R USH BT UNF Td U BT H e
q 8l

(@) I @ FW YRR B hoAd HH BT
FRY FIET BAAT & SR BRI BT AR 7 TS |
(4) STelre; Ahel, AR AHST AR ART Y=
B qTell FoTfer &1 |

(5) ufcadt SME & IR ARA & 91 faedr o
ofrerar &R e | et wa |

6) g7 agHSA W RGO e} fAed #
YT BRI dTeAl B |

(7) g&t @1 =T i, WrEIfTe IR uafeRvT &
AR B |

(8) BN ol W R iR Pl HT yAR A
H arelt B |

(9) g&T WAl B I BT AP I HIA dlel!
ferfeal @1 amefta B ud s < drel 7 8l |
(10) g&T ST TEIR BT ATITIHAIAR B |
Y g 28g Suyed & ad @ o -
(1) 9 UHasm vd fSraar Sars 1 | |9
31ferep 1 &1

(2) B DI B 0.25 H. ¥ 0.75 H. I B T
&l

(3) ®¥ UINS Tcd B AALIHAT dTeAT & |

(4) 9 TERE # T SR A Wag W g Bod
arefl & |

(5) ST Td Brel & AR B drell 7 8 |
(6) U, SR &R UHRT & fory ®H uformedt
&

(7) PH AN, 3AfeH AHE < dTell 8T |

98 S A 3 SucHdr 4 i FE d 4ERD B ?

goitfer gfeqal 9 Saufed b I IERAND G BT | YD SRS Bl
e (f%. /2. /ad) 1o (%) 1o (%)
99 8000 416 320
qq 6000 312 240
R 5000 260 200
AR 4600 235 185
iR 1800 94 74

3

(T PR BT 4o VI 4o & 2919 F 400 ¥ /1 fHT. 2 )

2 _-_h.l B
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91 98— &Y ugfa 39 €8 Sugaa g& 3R afsqar

P. 99 g4 Sy e

1. EEG Hell, ToR, =S, aRaS], Uredd Ud THIER, o7
2, qhe RRY CHICR, T, UTeAd, Hell, o, §edl, 3Rl
3. BISEN Habl, Fodl, 3NEX, Boal

4. NIk TOR, Hofl, ARG, Uield, THICY, 9

5. GHR =1, IaRwell

6. NSRS THTCR, §H, FaRWell, MoR 3R el

el 39 yq@ 9g9gad g@ vd 9@ Sudfiar

P goITfa &1 AT SyAfrar

1. EES B, IR, 0, TG, DI, T, ReRIpR®
2. WR TR, BT, Ahel, Too, ReRIBRS

3. NEEG APSI— SIS, AR, ARI, T30, ReipR®
4. e BHER, SART ddbel, IR, T3oid ReNIGRS
5. GIKS] TRI, TR PR, & 01, a7 HReTor

6. R B iR, afeardl, a1, T ReidR®
7. Twe R4 ARe! SHRGI, STeATS, Ao ReENIHREG

8. BTAT R ADHS! SHRA], ST, T ReRIBREB

9. 8eg ARSI, BN I3, Selr, BRI

10. Bkl FAhSl, SHARCI, STelld, ART

11. YD feTeH gfoerll, STelTs 3ienfiis

12. YR TR, AN, WEgs, Al

13, TR IRT, FAR DSl

14, 3o TRT, FARK! bS], T ReRIGRES
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FfY arfrer § a9 gat &1 &Y vaal ) faarifEe yame

. 99 g8 S Bue
1. g 3F— TOR, Hell, aRACT, S BT SUS H BT
g— g P IJH0T ¥R ifhd Sua H gfg

2 e AfsoTa, 1§ R AR Suw # gfg

3. awe A g, AREH, SUS H gfg

4, Rl Bl B IR H B

5, RLSIREY TRET), SR R GRE! B SUS § B

6. g DT /I, SR, RG] IR RIS & 301 4 gfg

AP d=el & |aq e ud JfaRaT o & fo arg— BN ugla, IR
A JATA F R ddeipar et g8 € | g & o dgo—or, RH-—HIDI, BRIGER
Fiyare 4 g8 d=9e U™ B Hawwy A HHA! R ARG AR — el Ughd, A —
FiYarer &1 e udes d9a 8 @ar § | qHe qAAl Ugf, Sor g & ford -9

Yh &3 H B gl W SmIRd Givart,
Riferd &=t # 979 1R mRd a9 ge—gfy ugf,
Rifoq e=f # a9 smRa &Y et wgf,

g9

Ugf, IOA @ ford w¥oT 9 SifaerT W SmERd
Ugf, 9w SEn @ o iR wr emenRa
S arfer vgfa varhed & o1 g8 2|

41 A9 AR , 2014. ROT ARG A @@ |, aRd™ Gdl, BRad 63 (11) 25
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8d 3 9ol

I= vER ffda @ ashiaid kR
<ig fafafreT JHTT, W1 Hcadl o SN WM, Jeag

U H T1g B Sl H AR gAR U9 T8 o o
FEI SRA B g Al BEl Bic | TS o
i+ TR STel @ IR AT B o

PRIT, HDIRT, RIS, AgaTm &1 Ao fhar o o

Y AR & HIc WIbR UM BT W& oAl BRd o
S oAl TR 1 U wafd § gar el off
SR 1A IR o7 a1 BRaretl 1 ol Rl off
FEI UGl & HIS R, AT el BRATCH B H5d
FE TRAI I Dera, Al T Al D [ AR G o g of |
T IR 3od & T el @ O, i wel § 8 @R 8 T E 8

9 IRl ©§, 7 ADNT §, 7 RIS €, 7 Agan ©
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Food from the forest

Sanjay Singh, Dr. P.K. Khatri and Chandrashekhar Dixit

Biodiversity Division, Tropical Forest Research Institute, Jabalpur

India is rich in biodiversity. We have
history of living in harmony with nature but
somewhere, in the mad rush of development,
this regard for nature was lost. Natural
resources are seen as source of raw material for
industrial development. But still in the remote
part of our country, untouched by modern
civilization these values are well preserved with
the tribals who are dependent upon forests for
their sustenance. They understand the value of
this wealth of nature and guard them enviously,
our ancient wisdom remains safe in their hands.
With shrinking vegetation cover and habitat
fragmentation there is threat of loss of diversity
and the precious biotic wealth.

Forest preceded man on earth in the
course of evolution. It won’t be wrong to say
that forests support the life-system and are the

center of the mosaic of all the life forms who are

dependent on forest for fulfilling all their basic
needs. Human beings are no exception; early-
man was dependent on forest to meet his basic
need of food and shelter. Forest has always
been a source of basic life support system, like
air, water, food, medicine and the list continues.
It was the discovery of agriculture which
enabled humans to be capable enough to grow
his own food and settle in large settlements. We
have developed a lot since then, but still we turn
to the forest which is the storehouse of
biodiversity to supplement our need. Level of
dependency on forest may vary from region to
region, but in one way or other we are still
dependent on forests. The type and extent of
forest dependence may vary from region to
region. Our rural population is more dependent

on forest when compared to urban population.

Collection of tubers and other edibles from forest by locals
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People from forest fringe Vvillages are
dependent on forest for fuel and fodder. They
also extract some NTFP (non-timber forest
product) from the forest which is a source of
additional income to them. But then in the
farthest region of our country, the area which
remains untouched by all the modern
achievements, live the tribals who are still
dependent on forest for sustenance. They
have evolved with nature and this is reflected
in their lifestyle, culture and ethical values.

With the advent of several developmental

schemes of government and active efforts of

social-workers and non-government
organization, they are now attached to
mainstream. But their affection to nature and
regards for it remains unchanged. Most of
them have adopted agriculture and grow
agricultural crops, rice being the most
preferred crop and staple food they still
supplement their provisions from the tuber,
shoots, leaves, herbs, fruits and flowers,
which are variously processed and used by

tribals. The present article enlists some of the

plants which have been a traditional source of

food for the tribals in central India.

Woodfordia fruticosa

et | 4

Cissus repanda

Costus speciosa
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Dioscorea hispida

In past many workers have compiled the flora
and ethnobotany of these regions. Grigson
(1949) wrote about ethnobotany of Murias of
Bastar. Elwin (1947) recorded a dozen native
species eaten by Muria people. Elwin (1950)
described the social effects of liquor among
the Marias. Jain (1963) reported some
preliminary observation on the ethnobotany
of this area. Roy and Rao (1957) studied about
the dietary habits of the Murias of Bastar.
Most of the wild plants require
processing before consumption. Most of the
fruits are eaten raw when they become ripe.

Gardenia latifolia can be eaten raw. Mostly

unripe fruits and flowers are cooked as

Gardenia latifolia

vegetables. Fruits and flowers don’t require
processing before being cooked. Most of the
Dioscorea spp. should be processed before
consumption. The acrid content of the tubers
is washed and the process is exhaustive, and it
varies from species to species. Some of the
edible plants are enlisted below. From the
listed species more than 50 are used as
vegetables. Flowers, leaves, fruits, seeds,
tuber and young shoots and sometimes whole
plants are used as vegetables. Fruits of 29
species are eaten, 8 species are source of
nuts, 6 species are used as beverages and
drinks, and grains of 4 species and oil from 3

species is used as food.

Edibles from the forest

S.No Species Common name Habit Use
1. | Alangium salvifolium Ankol,Kloyemara, ulge shrub Fruit
Amaranthus spinosus Kata bahaji Herb Leaves cooked as vegetable
Anthocephalus Kadam, kareka Tree Fruit
cadamba
4. | Antidesma diandrum Avali, havali Herb Leaves cooked with gram flour
Arisaema tortuosum Kavrakanda, olagadda Herb Tuber cooked and eaten

12




Van Sangyan: March, 2014

S.No Species Common name Habit Use
6. | Bauhinia malabarica Amta dhondera, pirpl, Small tree Bark used to improve quality of
dondermara, seheda sulphi (caryota urens)
7. | Bauhinia purpurea Bhondhar, kachnar, kodel, | Tree Young leaves and flowers
koilaribhaji cooked as vegetables
8. | Bauhinia vahli Koya, pour, pavor, siadi, Climber The fruits are roasted to extract
siali seeds and seeds are eaten
9. | Boerhavia repanda Handithomgde, Herb Leaves as vegetable
pandekusir
10. | Borassus flabellifer Tad Tree The pulp of the fruit is eaten
after roasting
11. | Bridelia montana Litijhad Pancoga The ripe black fruits are eaten
12. | Buchanania Char, tole morli Tre The fruits are eaten
augustifolia
13. | Buchanania lanzan Achar, car, edka, Tree The fruits are eaten
morlicettu, reka
14. | Carissa opaca Karonda, karond Shrub Ripe fruits eaten
15. | Carota urens Palmae Tree The sap is fermented to prepare
wine salphi
16. | Casearia graveolens Kirchi Tree The seeds yield an edible oil
ripe fruits are eaten
17. | Cassia fistula Amaltas, Jhagdua Tree Flowers used as vegetable
18. | Cassia occidentalis Cecenda koretemtem, Shrub Decotation of seeds is used as
tagres drink
19. | Cassia tora Corota, etkusir Shrub Leaves are cooked and eaten as
vegetable
20. | Celastrus paniculata Manotige, papdo, peng, Cimber Fruit and flowers eaten as
vadangul vegetables by different tribes
21. | Celosia argentea Phulbhaji, siliari Herb The tender leaves are cooked
22. | Cheliocostus speciosa Besemati, keukanda Shrub Tubers are cooked and eaten
23. | Chenopodium album Bathua Herb Leaves cooked as vegetables
24. | Chlorophytum Karauli, koiljad Herb The leaves and flowers as
arundinaceum vegetables
25. | Cissus repanda Panilaha Climber Tribals drink the watery sap of
plant
26. | Cleome viscosa Hurhur Herb Leaves used as vegetable
27. | Coccinia grandis Kundru Climber Green fruits cooked as
vegetable
28. | Cocculus hirsutus Duserkuda Climber Leaves are cooked as
vegetables
29. | Coix lacryma-jobi Kasa Tall grass Grains eaten as cereal
30. | Colocasia esculenta Arvi Herb Leaves boiled and used as
vegetable
31. | Combretum nanum Bhuidaudi, vatmangi, Under shrub The seeds are eaten

dudhbel
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S.No Species Common name Habit Use

32. | Cordia dichotoma Bohar Tree The leaves are eaten as

vegetable, fruits are also edible

33. | Cryptocoryne Chimlikuda, emel, Herb Used as vegetable
retrospiralis
34. | Curcuma angustifolia Besegadda, tikhur Herb Tubers are processed and eaten
35. | Dendrocalamus strictus | Dongribans, narbans, Bamboo Young shoots are eaten
36. | Dillenia pentagyna Karmatta, michi, rauli Tree Young and ripe fruits are eaten

after cooking

37. | Dioscorea bulbifera Kangkanda, lathikanda Climber Tubers are eaten after
processing
38. | Dioscorea hamiltonii Nagarkanda, rasamating Climber Tubers are eaten after
precessing
39. | Dioscorea hispida Baichandi, kulia papad, Climber The tubers are eaten after
chenegadda, kaimulkanda, processing's

kaimulmati, keykamat

40. | Dioscorea oppositifolia | Kaksmati, kirinjmati, Climber Tubers are eaten after
taksmati, kamraj, processing
tagariyakand

41. | Dioscorea pentaphylla Barahakanda, suarkanda Climber The tubers are eaten after

processing
42. | Dioscorea pubera Kosakanda, kotasmati Climber The tubers are edible after
processing

43. | Dioscorea wallichi Pithkanda, pitakana, Climber The tubers are edible after
pupudmati processing

44, | Diospyros melanoxylon | Tendu, tumirmara Tree The fruits are edible

45. | Diospyros peregrina Gandphanas, makadtendu, | Tree The fruits are edible
tirkakaya,

46. | Emblica officinalis Isurkaya, nilli Tree Fruits are edible

47. | Euphorbia elegans Daiyapjada, mukeljaba, Herb Whole plant as vegetable
phalodi

48. | Euphorbia prostrata Dudheli Herb Whole plant as vegetable

49. | Feronia indica Kaitha Tree Fruits eaten

50. | Ficus glomerata Dumar, gular Tree The ripe fruits are eaten

51. | Ficus semicordata Ader, hurrepal, yerandwal | Tree Ripe fruits are eaten

52. | Flacourtia indica Kakai, kattai, mudvedma Tree Fruits are eaten

53. | Gardenia gummifera Kullu, kurlu, kuru, Small Tree Ripe fruits and seeds are eaten

sintametu, vidgu

54. | Gardenia latifolia Pakhnakurlu, papda Small tree Very young fruits are eaten

55. | Gmelina arborea Kurasmara, kursi, sivna Tree Rind of fruits are boiled and
eaten

56. | Grewia abutiliafolia Baisadin Shrub Ripe fruit are eaten

57. | Grewia hirsuta Gudsukri, ghatui, iklum, Shrub Fruits are eaten

kukardim, naikarking,

naikarkum
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S.No Species Common name Habit Use
58. | Grewia tilaefolia Dhaman, khela, tallacettu, | Tree Young leaves as vegetable and
bark to curdle milk
59. | Hibiscus citrinius kumdakanda Tall herb Roots are edible after boiling or
frying
60. | Hibiscus rugosus Dhokrakanda, Under shrub Roots edible after boiling
guppadmate, niakhenda
61. | Holarrhena pubescens Kuda Tree Flowers and fruits are used as
vegetable
62. | Hymenodictypn Bonrsal, guppudmaram, Tree Leaves are cooked as vegetable
excelsum mac, minaborder
63. | Indigofera pulchella Ghirel, jhiler, velva, jivla, Shrub Flowers are cooked and eaten
kandicettu as vegetable
64. | Ipoema aquatica Amendka, pandratonds, Creepeer Leaves are eaten as vegetables
tondaijaba, pannejabe
65. | Leea macrophylla Dhotelakand, hatphan Shrub Fruits are eaten
66. | Leucas aspera Gubibuta, Guma Herb Leaves cooked as vegetable
67. | Madhuca indica Mahua Tree Flowers cooked as vegetable
Seeds yield an edible oil, Liquor
is largely distilled from the
flowers
68. | Mangifera indica Aam Tree Fruits are largely eaten, Stones
provide an edible flour stones
powder mixed with rice and
made into a Pej.
69. | Menilkara hexandra Palacettu, Khirni Tree Ripe fruits are eaten
70. | Merremia umbellata Panditonde, Musakani Creeper Young leaves cooked with rice
and eaten
71. | Moringa oleifera Munga, sehjan Tree Flowers cooked as vegetable,
fruits and leaves are also edible
72. | Oroxylum indicum Phaphni, Sonpadar Tree Seeds pounded into flour and
eaten
73. | Oxalis corniculata Amrul Herb Leaves used as vegetable
74. | Peucedanum dhana Tejraj Herb Seeds used as condiment
75. | Phoenix humilis Chhind Shrub Ripe fruits eaten
76. | Pithecellobium dulci Jangli jalei, daccan imli Tree Aril of the fruits eaten
77. | Plesmonium Dhui Herb Stem and leaves are edible
margaretiferum
78. | Polygonum glabrum Jabba, Mosalgadda Herb Whole plant cooked as
vegetable and eaten with Pej
79. | Polygonum plebeium Catibhaji Herb Whole plant cooked as
vegetable
80. | Portulaca oleracea Nonia bhaji Herb Whole plant cooked as
vegetable
81. | Sacciolepis interrupta Hathilid Grass Seeds eaten as grain

15




Van Sangyan: March, 2014

S.No Species Common name Habit Use
82. | Schleichera oleosa Kosamb, Kusum Tree Fruits are eaten
83. | Semecarpus Bhelva Tree Fruits roasted and eaten
anacardium

84. | Shorea robusta Sal Tree Young green leaves used as
vegetable

85. | Smilax prolifera Phomsar, Ramdatun Climber Young fruits cooked as
vegetable

86. | Smithia conferta Citalboti, Titalboti Herb Used as vegetable

87. | Solanum surattense Mulkasettu, Remgahapa Shrub Fruits pulp used as vegetable

88. | Sphaeranthus indicus Lambapul, Gorakhmundi Herb Leaves used as vegetable

89. | Spondias pinnata Amda, Amodi, Tree Fruits are eaten

90. | Sterculia urens Kulu, Karat Tree Fruits used as vegetable

91. | Syzygium cumini Jamun, Nendi Tree Fruits are eaten

92. | Tacca pinnatifida Surankanda, Sirdikanda Shrub Tubers are largely eaten and
sold in market

93. | Tamarindus indica Imli, Hita Tree Fruits are eaten, pulp sold in
market,

94. | Taraxacum officinale Baran Herb Leaves and root used as
vegetable

95. | Ventilago calyculata Kevti Climber Seeds yield an edible oil

96. | Vicia hirsuta Churingli Herb Leaves used as vegetable

97. | Woodfordia fruticosa Dhavai, dual Shrub Flowers used as vegetable

98. | Xylia xylocarpa Tamgan, Kadai Tree Seeds of ripe fruits are eaten

99. | Zizyphus mauritiana Ber, Remga Shrub or Tree | Fruits are commonly eaten

100/ Zizyphus oenoplia Makora, Katakuli Climbing Ripe fruits are eaten

shrub
101] Zizyphus rugosa Toran, Ude Shrub or Tree | Ripe fruits are eaten

Forest is source of food to the tribals,
who still collect root, shoots, fruits, flowers
and other forest produce, as supplement to
their diet. Most of the tribal
communities are now engaged in agriculture

main

and largely dependent on agriculture produce
for food. However, this traditional knowledge

is worth documentation as bio-cultural

heritage. The cultural and ethical belief of our
tribal people, their tremendous regard and
respect for nature and the traditional
methods for sustainable harvesting of the
forest produce is praiseworthy and worth
following. In the coming issues we would
discuss processing and uses of each species in

detail.
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Forests for Tribals

Swaran lata and Nidhi Mehta

Biodiversity Division, Tropical Forest Research Institute, Jabalpur

India is the home of large number of
indigenous tribes, who are still untouched by
the lifestyle of this modern world. These tribal
people have their own culture, tradition,
language and lifestyle. Insight into their
lifestyle reveals a strong sense of oneness
with the environment which will help in
designing appropriate strategies for
conservation of environment on a regional
and global scale.

Himachal Pradesh the land of snowy
mountains, known for its natural beauty,
endowed with vast forests and rivers is also
home of more than 8 different indigenous
communities. It lies in the Western Himalayas
between 30°22’ to 33°12’ North latitudes and
75° 47’ to 79° 04’ East longitude and has 12
districts namely Bilaspur, Chamba, Hamirpur,
Kangra, Kinnaur, Sirmaur, Kullu, Lahaul &
Spiti, Mandi, Shimla, Solan and Una. The state
of Himachal Pradesh is inhabited by tribal and
tribal (rural) communities predominantly
Gaddi, Gujjar, Kinnaura, Bhot, Swangla,
Lahaula, Pangwal. The tribes like Kinnaura,
Bhot, Swangla, Lahaula, Pangwal are
permanent settlers and practice farming and
goat and sheep rearing. Among these Guijjar
are nomadic tribes, whereas Gaddis are
migratory pastoralists. The wide range of

altitudinal and climatic variation play an

important role in creating rich forest diversity.
Forest has always played a vital role in
enhancing socioeconomic and cultural life of
these tribals, developing a symbiotic
relationship, providing security, harmony and
trust since centuries. These forests cultured
deep rooted traditions and sentiments of a
tribal community, providing all the basic
needs for survival like food, medicines, resins,
gum, dye, spices fuel wood, wood for
construction of houses, fodder, grazing lands,
etc throughout their entire life.

The ethno-botanical, socio-economic,
cultural and aesthetical values of these forests
are abundant. Some of their uses can be
enlisted as:

Timber: Most of the conifers like Cedrus
deodara, Pinus roxburghii, Pinus wallichiana,
Picea smithiana, Abies spectablis provide
timber for furnitures, decorative/handicraft

items, sculptures, construction purposes etc.
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Fuel : Cedrus deodara, Pinus wallichiana,
Pinus roxburghii, Quercus leucotrichophora,
Quercus semicarpifolia, Quecus bloot, Salix
wallichiana, Rhododendron arborium, Prunus
armeanica, Juglens regia, Elegnus parviflora,
Berberis aristata, Berbaris vulgaris are the
major source of fuel wood.

Edible species: Fruits of Elaeagnus parvifiora,
Ficus palmata, Fragaria nubicola, Duchesnea
indica, Prinsepia utilis, Prunus armeniaca,
Prunus avium, Prunus prostrata, Ribes

alpestre, Ribes oriantale, Rosa eglenteria,

Rubus ellipticus, Rubus hoffmeisterious, Rubus

fruticosus,  Prunus  cornuta,  Viburnum
cotinifolium are edible and wused for
preparation of jams and jellies. Certain plant
species  Allaria  petiolata,  Nusturtium
officianalis, Urtica dioica are used for
preparation of special cuisines. Mushrooms
having high nutritive value like Lactarius
deliciosus, Humaria hemisphaeria,
Cantharellus cibarius, Morchella esculenta,
Agaricus spp., Bolitus spp. are consumed by

local people.

Morchella esculenta

Nusturtium officianalis
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Seed of Pinus gerardiana, Bunium persicum,
Carum carvi, Abrus precatorious and wild
edible mushrooms Morchella esculenta is
collected and sold in market commercially.

Oil yielding species: Oil extracted from seeds
of wild variety of Juglans regia, Prunus
armeniaca, Prunus amagdalus and Pinus
gerardiana are cused for cooking.

Spices and Condiments: These are extracted

from  Bunium percicum, Carum carvi,
Cinnamomum tamala, Hedychium spicatum.

Medicines: Plants have been used for
treatment of various diseases since time
immemorial. Local doctors known as “Amchii”
generally prescribe medicines of herbal origin.
Many exclusive medicinal plants are collected
and sold to different pharmaceutical

industries.

Commonly used species for treatment of various ailments

Aconitum heterophyllum

Hyoscyamus niger

Rubus hoffmeisterious

Aconitum violacium

Hyssophus officianalis

Rumex dentatus

Allium carolinianum

Meconopsis aculeata

Rumex hastatus

Arctium lappa

Mentha longifolia

Salvia lanata

Arnebia euchroma

Nicandra physaloides

Salvia moorcroftiana

Artemisia dracunculus

Nicotiana tobaccum

Saussurea costus

Artemisia maritima

Origanum vulgare

Saussurea gossypiphora

Bahunia varigata

Oxalis corniculata

Saussurea obvallata

Berbaris lycium

Persicaria capitata

Solanum indicum

Berberis vulgaris

Physalis minima

Swertia chiryata

Butea monosperma

Picrorhiza karooa

Taraxacum officianalis

Cannabis sativa

Podophylum heterophylum

Terminalia bellerica

Capparis spinosa

Primula denticulata

Texus baccata

Caltha palustris

Rheum australe

Thymus linearis

Cuscuta reflexa

Rheum moorcroftianum

Urtica hyperborea

Dactylorhiza hatagirea

Rhododendron anthopogon

Urtica dioica

Datura stramonium

Rhododendron arborium

Valeriana jatamansi

Delphenium brunonianum

Rhododendron campanulatum

Verbascum thapsus

Dioscorea deltoidea

Ribes orientale

Viburnum cotinifolium

Ephedra gerardiana

Ribes rubrum

Viola betonicifolia

Ficus bengalensis

Ricinus communis

Viola biflora

Fragaria visca

Rosa macrophylla

Viola canescens

Geranium pratense

Rosa webbiana

Viola indica

Geranium wallichianum

Rubus ellipticus

Viscum album

Hippophae rhamnoides

Rubus fruticosus

Woodfordia fruticosa
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Viola canescens

Dye yielding species: Alnus nitida, Alnus
nepalensis, Berbaris aristata Rubia manjith,
Principea utilis are used as dye yielding plants.
Species of religious importance: Aconitum
violaceum, Asparagus racemosus, Berbaris
aristata,  Cannabis sativa, Delphenium

brunonianum, Datura stramonium, Cedrus

Saussurea obvallata
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Hyoscynamus niger

deodara, Cynodon dactylon, Ficus religiosa,
Fraxinus  spp., Hedera helix, Jurenia
macrocephala, Juniperus communis, Juniperus
macropoda, Ocimum sanctum, Rosa
macrophylla, Saussurea obvallata, Saussurea
gossypiphora, etc are some of the species of

religious importance.

Jurenia macrocephala
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Twigs of  Juniperus  communis,
Junipers dolomia, Juniperus macropoda, bark
of Rhododendron anthopogon and roots of
Jurenia macrocephala are used as substitute
of incense sticks to spread aroma and for
religious purposes.

Fodder species: Alnus nepalensis, Astragalus
Spp, Butea monosperma, Desmodium elegans,
Desmodium gangiticum, Deutzia compacta,
Elegnus parviflora, Ficus auriculata, Ficus
pamata, Salix spp., Quercus leucotrichophora,
Quercus semicarpifolia, Quecus bloot and all
the grasses are used as fodder for livestock.

Micelleneous uses: Local people make
baskets from Arundo donex, Dendrocalamus
strictus, Desmodium elegans, Desmodium

gangiticum, Salix wallichiana. These baskets

are used to store and translocate grains and
fruits from fields to houses. Cannabia sativa, a
type of herb is used to make ropes, while the
needles of Pinus wallichiana is used for
making brooms used by the local people.
Other species used for making
household equipments are Alnus nepalensis,
Alnus nitida, Acer acuminatum, Acer
sterculiaceum, Juglans regia, Melia azedarach,
Populus cillata, Populus nigra, Quercus baloot,
Quercus leucotrichophora  etc. Pinus
roxburghii is the major source of resin which is
used in making paints and varnishes. Seeds of
Pinus gerardiana are used for making garlands
to welcome guests and Oroxylum indicum is

used to decorate the bridal cap during

marriages.

28



Van Sangyan: March, 2014

Although tribals play major role in
protection of their forests in natural habitats
and worship due to magico-religious belief as
home of god and goddess, increasing
population,  modernization,  hydropower
projects, forest fire, overgrazing, unregulated
tourism, construction of roads and
unscientific harvest of forest produce are
major problem leading to loss of plant
diversity and this invaluable natural asset. If
these naturally occurring plant resources are
not timely conserved then they may soon
extinct leading to disappearance of rich tribal
culture that breeds on them.

The better conservation of natural

resources can be achieved through promotion

of community based conservation stressing

in-situ conservation through the
establishment of nature reserves, wild life
sanctuaries and ex-situ conservation through
tissue culture and developing nurseries of
medicinal plants and conducting regular
trainings on the procedure of medicinal plants
collection, processing amongst the local
people and traders.

Similar situation exists among the
indigenous communities of central India. It
would therefore be essential to understand
the ethno-botanical and sentimental values
about the forests for tribal, not just for
documentation but for formulation and
implementation of suitable strategies that
could help in conflict resolution and in

harmonious development.
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Eco-friendly Plastics

Rupnarayan Sett

Tropical Forest Research Institute, Jabalpur

In the recent era, plastic is one of the
most common and useful items of our daily
lives. The plastic industry produces billions of
kilograms of plastic each vyear for the
preparation of packing materials, dining
utensils, food packing, insulation, etc. it is not
necessary to explain how plastic materials are
used today. Now-a-days plastic is fully
involved with each and every moment of our
life, but none of us is aware of the disposal
and degradation of these materials. Along
with the biodegradation of toxic wastes such
as pesticides and chlorinated hydrocarbons,
disposal and degradation of solid waste-like
plastic is a burning environmental problem
today.

Can plastic be eco-friendly? The
answer is “yes, of course”. There are certain
bio-based polymers — bio-plastics, which are a
better substitute of synthetic petroleum
based plastics. Better in the sense that bio-
plastics are bio-degradable i.e., easily
amenable to microbial attack.

Common plastics or synthetic plastics
are petroleum based xenobiotic polymers of
various types, such as — polyethylene,
polypropylene, polystyrene, etc. Disposal of

these plastic materials produce solid wastes —

one of the major soil pollutants of the recent
world. They are non-degradable and liberate
green house gases on burning.

Bio-plastics are bio-based polymers,

derived from renewable biomass sources,
such as vegetable fats and oils, corn starch,
pea starch or microbiota. They are bio-
degradable substances which can break down
in either anaerobic or aerobic environments
depending on the way they are manufactured.
Different types of bio-plastics are there:
Cellulose-based plastics: They are mainly
esters of cellulose (including cellulose acetate
and nitrocellulose) and their derivatives
including celluloid.
Starch-based plastics: At present most widely
used bio-plastic is thermoplastic starch. They
occupied about 50% of the bio-plastic market.
In industry, starch-based bio-plastics are often
made by blending starch with bio-degradable
polyesters such as poly-capro-lactone or poly-
butylene adipate-co-terephthalate. These
blends are compostable and so bio-
degradable. Another starch-based plastic is
made by blending starch with poly-eolefine.
These blends are no longer bio-degradable,
but produce a lower carbon footprint than

petroleum based plastics.
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Poly-lactic acid (PLA) plastics: Poly-lactic acid
or poly-lactide (PLA) is thermoplastic aliphatic
polyester derived from renewable sources
such as corn starch or dextrose, tapioca roots,
sugarcane, etc. It resembles conventional
petrochemical-based mass plastics in its
characteristics. In 2010, PLA was rated as the
second most important bio-plastic of the
world in respect to consumption volume.

Polylactic acid
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‘Polylactic acid’ is not a polyacid and so the
name does not follow IUPAC standard
nomenclature, but it is rather polyester. Due
to the chiral nature of lactic acid, several

distinct forms of polylactide exist. Most

common are poly-L-Lactide (PLLA) and poly-L-
Lactide-co-D,L-Lactide (PLDLLA). PLLA is the
product resulting from polymerization of L-
Lactide. It has a crystallinity of around 37%, a
glass transition temperature between 60-65
°C, a melting temperature between 173 and
178 °C. Heat resistant PLA can withstand
temperature of 110 °C. PLA cups cannot hold
hot liquids as it has relatively low glass
transition temperature. Due to its ability to
degrade into lactic acid, it is used as medical
implants in the form of anchors, screws,
plates, pins, rods and as a mesh. Depending
on the exact type used, it breaks down inside
the body within 6 months to 2 years. This
gradual degradation is desirable for a support
structure, as it transfers the load of the body
on the bones along with the healing. PLA can
also be used as compostable packaging

material, cups, bags, disposable table-wares.

Production of PLA (n and m are large numbers)
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Poly-hydroxy-lalkanoates (PHA): These are bio-
derived and bio-degradable linear polyesters.
They are produced in nature by bacterial
fermentation of sugars or lipids. PHA is more
ductile and less elastic than other plastics. These
plastics are being widely used in the medical
industry. Probably the most common type of
PHA is poly-3-hydroxy butyrate (P3HB), a form of
poly hydroxyl butyrate (PHB). Other types of
polymers of this class are produced by a variety
of micro-organisms. These include poly-4-
hydroxy butyrate (P4HB), poly hydroxyl valerate
(PHV), poly hydroxyl hexanoate (PHH), poly
hydroxyl octanoate (PHO) and their copolymers.

Polyhydroxybutyrate was first isolated
French

and characterized in 1925 by

Microbiologist Maurice Lemoigne. PHB is
produced by micro-organisms such as Ralstonia
eutrophus or Bacillus megaterium under
physiological stress condition, when nutrients
are limited. The polymer is primarily a product of
carbon assimilation (from glucose or starch) by
microorganisms. PHB is produced as a form of
[ CH3 o |
—— O—HE—CHLE——

L dn CH1
PH3B | ”

CH:LLH: ©

|

—— D=——HC—=CHC—{—

PHBV

PHV

energy storage molecule which they metabolize
when common energy sources are not available.
PHB is water insoluble and relatively resistant
to hydrolytic degradation, while other
currently available bio-degradable plastics are
either water soluble or moisture sensitive. It
has good oxygen permeability and good
ultraviolet resistance. Melting point of PHB is
175°C and glass transition temperature is 2°C.
It produces transparent film at melting point.
It is non-toxic and bio-compatible and hence
is suitable for medical applications. It sinks in
water which facilitates its anaerobic bio-
degradation in sediments.

A copolymer containing approximately equal
amounts of PHB (poly-B-hydroxybutyrate) and
PHV  (poly-B-hydroxyvalerate), has the
greatest market success so far.

Structure of copolymer of PHB and PHV
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P4HB (n is a large number)
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Bio-derived Polyethylene: The monomer of
polyethylene is ethylene. It is produced by
one small chemical step from ethanol, which
is produced by fermentation of sugarcane or
corn. Bio-derived polyethylene is physically
and chemically identical to traditional
polyethylene. It is not bio-degradable but can
be recycled. It can considerably reduce
greenhouse gas emissions.
Photobiodegradable plastics: These are
polymers whose structure is altered by
exposure to ultraviolet radiation (from
sunlight), generating modified polymers
amenable to microbial attack.

Environmental Impact: The production and
use of bio-plastics is a more sustainable
activity when compared with the plastic
production from petroleum, because it relies
less on fossil fuel as a carbon source and also
introduces fewer net new greenhouse
emission if it biodegrades. They reduce
hazardous waste caused by oil-derived
plastics, which remain solid for hundreds of
years. However, manufacturing of bio-plastic
materials is often still reliant upon petroleum

as an energy and material source, although

renewable energy can be used to obtain
petroleum independence. It has been studied
that corn-based plastics ranked higher in
environmental defects than their
counterparts such as synthetic based plastics
by creating acidification, carcinogens, eco-
toxicity, eutrophication, ozone depletion,

respiratory effects and smog.

Conclusion
Although  bio-plastics are  bio-
degradable in lesser time than petroleum
based plastics, but they damage existing
recycling projects. Bio-plastics are a mixed
bag, and considerably more complicated than
bio-fuels, mostly because there are about two
dozen different ways to create bio-plastics,
and everyone has different properties and
capabilities. Also, because of their large
number of varieties having different
properties, it is almost impossible to apply
right chemical in the recycling vat. It can
introduce new chemicals that make the final
recycled product weaker or even unusable.
More research is required on the recycling

methods for each type of bioplastic.
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Chironji (Buchanania lanzan Spreng.): Save me...!

Naseer Mohammad, Fatima Shirin, Tresa Hamalton and Yogeshwar Mishra

Genetics & Plant Propagation Division, Tropical Forest Research Institute, Jabalpur

Chironji (Buchanania lanzan Spreng),
an underutilized fruit crop, assumes great
significance due to its multifarious uses and
capacity to withstand adverse climatic
conditions. At present, it is growing under
forest conditions and gives monetary reward
to the tribal community of the country. It is a

medium-sized deciduous tree belonging to

Fig: Distribution map of Chironji [B. lanzan)in India

family  Anacardiaceae. It bears fruits
containing a single seed, which is popular as
an edible nut, known as chironji. Fruits ripen
from April to May. The flesh of ripe fruit is
very palatable and the oily kernels are the
most important part which is used in
preparation of sweets and puddings. The
kernel is highly nutritious are rich in protein
content (20-30%) and have high oil content

(40-50%), which is used as substitute olive and

almond oil. Kernel is of very high value and
fetches an average of Rs. 1000-1200.00 per Kg
in market.

Chironji originated in the Indian sub-
continent. The tree is found as natural wild in
the tropical deciduous forests of north,
western and central India mostly in the states
of Madhya Pradesh, Bihar, Orissa, Andhra
Pradesh, Chhattisgarh, Jharkhand, Gujarat,
Rajasthan and Maharashtra.

In the recent past, due to excessive
felling of trees and unscientific exploitation,
considerable reduction in the population of B.
lanzan has been recorded. International
Union for Conservation of Nature and Natural
Resources (IUCN) has included B. lanzan is in

the Red Data Book as it is vulnerable plant.

Status of Research:

At present, no cultivars or selections
are identified in this important minor fruit as
no organized commercial cultivation is
practiced. There is an urgent need to identify
superior selections /cultivars in chironji for
promotion of this highly potential indigenous
fruit crop.

Genetic resources of chironji have not
been given due attention till now, therefore,
very limited collections have been made.
Accessions of chironji have been collected

from Gujarat, Uttar Pradesh, Maharashtra,
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Bihar, Chhattisgarh and Rajasthan by Central
Horticultural Experiment Station, Godhra and
Central Institute for Subtropical Horticulture.
Recently, NBPGR, New Delhi have taken up
specific exploration and collection missions in
the diversity rich areas of Madhya Pradesh,
Gujarat, Chhattisgarh and Rajasthan for the
collection of chironji and 74 accessions have
been collected. From Gujarat, 30 variable
accessions were collected and 8 collections
were found promising for important
horticultural traits and are being evaluated for
field performance at CHES, Godhra.

Chironji is propagated through seeds.
It is reported that seed treatments (Sulphuric
acid treatment, mechanical treatment
through hammer) promotes seed
germination. Studies were conducted on
germination as influenced by different months
of the year, by storing the seeds at room
temperature. The results showed that seed
sown in the month of August gave
comparatively better performance than the
seeds sown in any other month of the year.
Vegetative propagation through soft wood
grafting and chip budding is successful but
rarely tried. Buchanania lanzan is considered
as a very difficult to root species with poor
survival and growth in the field. There are
also few published reports on tissue culture
(micropropagation) of chironji. Various
research groups have reported multiple shoot
formation and plant regeneration from seed

explants.

Non-scientific exploitation has
decreased the natural population of Chironji
tree drastically from its natural habitat.
Presently chironji trees are available only in
the forest or marginal lands near the villages.
Many of the populations have been
completely wiped off in the recent past. There
is an urgent need to initiate the steps for
conservation as well as genetic improvement

of this socio-economically important tree

species.

Conservation and Improvement strategy:

It is very important to clearly define
the short and long term objective by keeping
in view the present and future needs.

1. Collection of germplasm and
establishment of germplasm bank:
Genetic resources of chironji have not
been given due attention till now,
therefore, very limited collections have
been made. Some explorations have been
carried out by CHES (CIAH), Godhra, CISH,
Lucknow and NBPGR, New Delhi. It
necessary to take the review of the
germplasm collected by these
organizations and if found necessary
extensive survey and collection should be
carried out under the aegis of ICFRE so
that entire variability of this species can
be saved. Germplasm bank should be
established form the collected

populations preferably at more than one

location in areas suitable for chironji as
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available for teak at Lohara, Chandrapur
(MS).

To develop propagation package for
selected germplasm through seeds and
vegetative propagation: Less regeneration
is one of the major problem in chironji.
Since, seed is economically important part
and get collected leaving no scope for
regeneration under natural conditions.
Therefore it is of prime importance to
take up the activity on development of
package of propagation package through
seeds and vegetative means.
Development of agro-forestry model for
Chironji: Chironji is facing severe genetic
erosion as a result of activities related to

afforestation in tribal inhabitated areas.
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Since it is economically very important
crop, it is necessary to check its potential
in agro forestry system and develop a
suitable agro forestry model so that
efforts can be made to popularize it
among the farmers for incorporating it in
to the agro forestry system.

Establish progeny trial for evaluating the
performance of selected germplasm in
the field

Establishment of SSOs and CSOs to ensure
quality seed supply for operational
forestry/mass multiplication

Development of breeding populations by
undertaking hybridization programme

among elite parents for extraction of

transgressive segregants for seed yield
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Know your Biodiversity

Swaran lata and Tresa Hamalton

Tropical Forest Research Institute, Jabalpur

Gloriosa superba

Gloriosa superba derives its name
from the word “Glorious”, which means
handsome and “superb” meaning splendid or
majestic kind. It is the national flower
of Zimbabwe and state flower of Tamilnadu.
In 2004, it was adopted as official flower of
the de facto rebel lands of Tamil Eelam, Sri
Lanka. A postal stamp is issued by the Indian
Postal Department to commemorate the
flower.

Belonging to family Liliaceae, it is
known as Climbing-lily, Creeping-lily, Flame-
lily, Glory-lily, Gloriosa lily, Tiger claw etc. It is
erect perennial, tuberous, climbing herb. The
plant grows in sandy-loam soil in the mixed
deciduous forests in sunny positions. It is very
tolerant of nutrient-poor soils. It is also widely
grown as an ornamental plant in cool
temperate countries. This plant has been a
source of medicine right from the ancient
time. It is one of the most popular herbs due
to its medicinal properties as well as its

endangered status. It produces two important

alkaloid clochicine and gloriosine, which are
present in seeds and tubers.

This plant is poisonous, toxic enough
to cause human and animal fatalities if
ingested. It has been used in the treatment of
gout, infertility, open wounds, snakebite,
ulcer, arthritis, cholera, leprosy, bruises,
cancer, impotence, smallpox, sexually
transmitted diseases and internal parasites.
The sap from the leaf tip is used for pimples
and skin eruptions. Tribals apply the powder
of rhizome with coconut oil in skin eruptions,
baldness and related diseases. This
combination is said to be effective in snake
and scorpion bites too. It induces labour pain
and performs normal delivery.

Gloriosa is a commercially imperative
medicinal plant having diverse medicinal
applications. Due to greater demand it is
cultivated on farms but most plant material
sold into the pharmaceutical trade comes
from wild populations. Over-exploitation of
this plant is facing major problem of local
extinction. It has been affirmed as
endangered plant by IUCN and hence there is
a greater need to conserve the plant by in situ
and ex situ multiplication so as to meet the
ever increasing demand from the
pharmaceutical industries. There is a greater
need for a community-based approach and
awareness among local community for its

conservation.
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Terpsiphone paradisi

The Asian Paradise  Flycatcher
“Terpsiphone paradise” is a forest-living bird
species that is widely distributed in Asia. It
belongs to family Monarchidae. They feed on
insects, which they capture in the air often
below densely canopied tree. In Singapore
these birds are extinct. It is state bird of
Madhya Pradesh and known as Dhudhraj. A
few are migratory, but the majority are
resident.

Asian Paradise Flycatchers are noisy
birds uttering sharp skreek calls. They have
short legs and sit very upright whilst perched
prominently, like ashrike. They have twelve
tail feathers of which the two central feathers
of adult males are greatly elongated and form
streamers. There are two colour types in
males, rufous and white. Some rufous-
coloured males do not have long central tail
feathers. Therefore three types of males i.e.
white-coloured male with long tail, rufous-

coloured male with long tail, and rufous-

coloured male with short tail exist in the same
population. Females are rufous-coloured and
do not have elongated tail feathers. Females
and Rufose coloured male with short tails
resemble each other in plumage colouration.

The mating system of the Asian
Paradise Flycatcher is social monogamy
despite the male’s exaggerated long tail
feathers which is limited in monogamous
species. The breeding season lasts from May
to July. Being socially monogamous both
male and female take part in nest-building,
incubation, brooding and feeding of the
young. Three or four eggs are laid in a neat
cup nest made with twigs and spider webs on
the end of a low branch. Chicks hatch in about
21 to 23 days. Interspecific feeding has been
seen in Paradise Fly catchers chicks fed
by Oriental White Eyes.

Paradise Fly catcher is enlisted in the
IUCN Threatened Species List. Hence there is
urgent need to initiate strong steps to
maintaining stable populations of Paradise Fly

Catcher.
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