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From the Editor’s desk

Stience and technology support our society by helping us to develop certain facts and discover new methods of fiving but at the
same time it brings harmiul and negative effects to our enviromment There are many benefits
and uses that we rely on in these two important varigties of develgping human’s life. Without
these two we can't imagine how we can live in a society full of chaos and disorder. Though
fhumans want to hiave an order and organize things, technology and science made human society
this far from the old and ancient methods of governing. But are technology and science really
helping us ar making it worst? o we notice fow bad the situation of our environment? Resides
from its benefits into our socigty it has different kinds of harmful effect into our enviromment
Just like the invention of the car. cars really cantributed on our society but it does have harmful
effects that destroys our atmosphere. The smoke that it releases have bad components of air
that traps sunlight to get out fram our planet. Technology and science made it possible for us to
use fossil fuel as a source of power for our cars. The bad thing is when fassil fuels are burned they give off greenfiouse gasses
that ultimately contribute to the destruction of our atmosphere and environment Another bad effect of technology and science is
the use of fireworks. The materials for making fireworks like heavy metals and chemicals contribute in the pollution of both water
and air. Next is the illegal cutting of trees. Due to technological development new houses today require strong and many woods to
be built. Dur desperate fellow humans take this as a chance of making money by cutting trees without replanting or replacing it by
another tree. This affect the structure of mountains and the strength of its base when it rains. Recause of the few trees planted
o the mountains landslides occur and it is not only the environment affected but also those who live near mountains and hills.
Those are just same harmful effects of over using or abusing science and technology. We are respansible of making science and
technology as a source of knowledge for solution of these problems. Plant more trees to have mare oxygen and at the same time
it will make our environment greener. Lhanging technologies, however, can have negative consequences for certain sectors or
constituencies. Fxamples of negative aspects include pollution (including envirommental, noise, and light pollution) associated with
production processes, increased unemployment from labor-saving new technologies, and so forth. This suggests that society
must consider the relative costs and benefits of new technologies.  The negative effects of technology are numerous. In our
march to progress we have degraded the natural world Forests are chopped down, topsoil is washed away, rivers are polluted
and our waste is dumped in the ocears.

Despite the fact that we cannot really fgnore that there are a number of ways in which technology negatively impacts our society,
for the better part it fias greatly hejped to make out lives better: lechnology fhias greatly hejped us to become more efficient thus
increasing our productivity. It hias also helped us a great deal to be able to save on many resources such as time and mongy and
these are great benefits that cannot be jgnored It fias also warked well in bringing unity into the warld by turming it into & global
village which has in turn hejped peaple to mare easily overcome their cultural, racial and continental barriers.

This issue of Van Sangyan contains an article on forest food and liveliftood (in Hind;). There are also useful articles on red ants
and termites as delicacies for tribes of Jharkhand, a miracle tree moringa (Moringa oleifera Lam.), characterization of Jatrapha
curcas, emerging consequence of biotechnology in agroforestry, rofe of humans in enviranment conservation (in Hind;)
environmental disbalance and ecology (in Hind;) insect pests of medicinal plants in Jabajpur and biodiversity of Ephedra
gerardiana and Hemitragus jemlahicus

[ hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and
queries on various issues in the field of forest science.

Looking farward to meet you all through forthcoming issues.

Dr. N. Roychoudhary
Scientist G & Chief Editor
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fasm, A ik warter dqaw
(erifar 3= fAerre &g fora e fRaw, 10 79wz, 2015 1)

ST TTorer AT 7T, =F. T AigwHe U =t UA. AF=A 9L
ST a TTHETT HEATH
STTAYY

JIF 99 10 Ta9¥ T 9T A fFwma &

World Science Day For Peace and Development

o B fase faaw & =9 § 991 sar
g | ZEET IEH 2001 H gamw o7 | =9 o
oS % Agd o < sfiaq & ol
STATRIET &7 Y@ithg AT Smar g 1 =9
o &1 7 & fig 99 o) foem &
A= & T e sfiw asfas srfaswrd
% Hgcd &l ST FeAT ¢ | 29 a9 2015
# PUFaesq "UF gqq A@E & O
AT, FeRT famm e e E
| omEET 3T Y- TS HEJTU,
I e TeA,  ATIETAF |,
Mfegr, T, fasma F fovers,
T afs =9 R9 i1 O ST & 919
T g | B BEe fEw & oy
TATR 3T TeXAUTA FISHA BT AT
T T (FE) § 1999 # w4 =T &
st o oeme awne & sast

JIIAIT (FIA-31T) F &9 § gam | 78 faq
g Ay gd o fose av e # wfieha ar
TEqES ¥ ¥ UE ¥ Miivg Sgew, faEm
el =TT Y SR ST T SUI,
F UTH FIA JAT FEAAA AT ASH
FEGAT H oA GEqfadl, FEl & o
TET (CFAE®) a9 &7 AF9Y <al g |
fgadta fosm ww gaer fg foem
ae & se-ame s BT Srar g
TAEh! g€ a9 TH A99< U TS fasras
(T¥eT) THIAT Fear & | &Fe &
A AT feee i At aaamtEs
AT, S — JEg, IS0 qEr S
Sttas fafearear &t g S8 gt 92 arq
T & TorT qAE=hT 51T U AR qi=wT
— ‘T T ATE ATeH AT TRTAT 6T ATAT
| e o= feaw et & ggrEar |
TIAA-TRATET T |29
(FENTHA) F ATEAT T TA A F9qT H
IFATART ST STeFATA & ST TEETF
TEANT ST ATHSET & FETAT o § qg13IF

EE

ANTATS ST
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TYTHT | S & AT LT AT & S AR
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ST ] FATZHS T

TEAT del & | S@arg afiEdad, atas
ATIHTT & Fleg o FTLT AT & FIC F g4I

AETO FATAI FedT ST W@ @ S
T FHGAT N S T BT 7 |
TATALIT HIAT o (o7 A1 T HLET T
e T Agca Ul & | a3 o
AT F FLT-geT IET F TAELOT Hohe
IoIe g | UHT Rufq # gET T W
FATITOT FT FTF T T 92 qr et i
STRIT AT Tl adl 93q 9aeT & o
T &F & TF dgad qIao & qrdF

ASifadT fF Y& F9 H 9499 8 1 g4

faeaTe ue s 9 S agdr w1 AT ag
g T =1 &7 faATer ISt & g4 &7 | U
T AT Mg & AT g a7 FHle S o,
FELT TCF qSTaet AT 6 o o7 a1
T FHSTT doil | BT AT | TF Fed o
FIATAC § AT T9TF Fo@mar T afaga
HIEH T /X g9 THT AT o |

TATALOT ATAT ATATALOT, TZAT T THeh heT
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¥ e s, e, e, we Seay,
HXHEA TATIS TTEC0T o AT T ¢ |
TATER # HIAT AT AR | 3H AET
AqTF ¥ Tq=g T@AT THT T Fded g | T4
7T 3T H AT F ST o o0 Ao
TEq AATT g | ARSI a1 6 o ge7
AT agd ds! #eg &d g | 39 gAd
TIET TS FEASTSHAFEE JFC gH
AFAST ad & | TH TR US-9rhl hr
TEIAT & qATEL0 Hqferd gl Srar g |
TIE H FEIAT § FqU q9T H qol
At S aut o FateT 98t gt | aut
ge ol a1 Fgl ATAgIE Fal g gl &
| TATELOT F FAEIAT HI TFA & (70 gH
O a0 < Thd g | 999 Igf df g9
Tt T FATT | I SH-9TE v ATferay
T AT TE | FHET FAL Tgi-agf 7 thev | 39

T i e o = artE e [
&1 T =T AZT F 1L a9 g7 F Fh
Tqoh | TG0 AT ST HT LT FaF &
| AT SN & 9@ 9T qiaEd
T TNT Bl AN 9 I(Ed ATEA,

(e N .
Slddsi<3lardices Ylsd LA Eal

afaat & Faaar =i ag IguT &
Tfaad ® FETd T@d 8 | AR 37
SRR 0T IRATAE (ST i & 8 qar

T IMEI AN I g TGO | TATELOT &

AT THATT TGUT & & 9g=dm g |
=t F I UF A gEAT W AT
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TTHT ATATIOT I Iia 99 10 1 g 2

FTAASTSAFATSS AIET AT TR g | o

é’?ﬁﬁ@ﬁtﬁé%wﬁﬂmﬁ?
T H 9 it BT 10 vfdera T
FTraT g e == afa av@ 100 e
TIAT ITH BRI | FAih Awftaa qom o
AT I FHLAT & AT S AT 6
forT 3o wrE i #1 off o 2, T
orarmefier <o 9% q9T9 99T S @I 8
% 7 fimgreT T4 F ST #1 w7 F9
H JUAT AW d@T0 | 974 &l Frae
2= & forg us atfa srqaer 291 /7T ST
g | T 9T &1 =9 2Ha|™ § TF-5F w7

FaH TEAT AT T FAIh STAT FHIT HT Tg

ETEIT SART FAHT T o6 (AhTE AT UST A
IT qFATE |

Fferd TFaTr T Had et g oo
afes HquT faear it q9eaT 2 | qTET a8
T R e w8 § 3T 99F A7 Sawas

92 BT ¢ | THH THg & A9al® qa9q 9Tl
T T Tg & | ATl % A% 9™ |
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o o [N
Sig el LIl p= Ll Klsen HldAdqsl{ld

* oo greee araraeer 3 Rar s
TRT 8 | T % TEOART qAT STAi ahf
FUTEH FeTe | ATATALT § TEUT HeA LT
2 | FU ST TS G 7§ TIAT G &L
T = 51 77T 8 | gfUa 9Tt e F e
T FHIALT FTEHT FATAE AT Fer T 8
| U F FRO AT H BEAT
TaE *F fou AT s s
qEdT g S T " wmmeew & fom
gIHad g | TRt gradaer a1 Sagase
qg | I a7 A=AreHar F S 7 oft
FTATALI TUT B S & JHa TAT TY-
gferat &1 gATEd ger [fEa 8o
UEITora e TETAT % ITANT il TR e &
R e i O e e T ) e
TTELT FE AT TS H g | arrH § giy
&1 AT 78 UH T T g | Sofl, Taed,
FO T sfeEnftE wid & o wre,
GIAST, T AT TSATH T FT TIRT F@
T FraaSTSAEIEE 3T VT FEl T
IS FET § | T, FTHH ST o=
et 2o Sad 9T & =g f
AT &, & T 6l §eAT Jal g | e &
qATTe® HE HAEAT AT | FL a=1T
ATEdl § | ST & Fqae 2005 § <97 &
IF-HET AN AT G AT 5 TS § ATdF o,
2015 ¥ 20 & 25 FI1E 0¥ 2025 % 40
45 FE AT THT a9 FT FRI 6 dH
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fareTeror SIreReor graT g | 397 & 70 hiEar
et ggfud € i e g &t F e uw
g | TIT T HOT IR AT 30 At |
1.5 Toreft oo fOpe 91 8 | S9 & SATEEl
# oft aegATE At F war & -
e &t I g2 § | 39 % 2.32 yiaad
9 &F UT FIY Feoll ¢ | BEHTIT F
16000 Tl § | faaway e T8 ¢ |
T TP T I AT qE g et i
Joft H @1 g | a9 2008 § AT F I
A 18 Tiaera Hiast & e it &Har
fT | SThT o HTaST &l TAS § qgT =TT
STTAT € ST STe&rai & Igiud Far g | 39
&1 TrSreTer faeett § wiafed agt ame |
HrersT qTeT THAT | Fg7 AT Srar g | et
FH T AT TET T FT TG ATREE
FEAT & | &l &7 ATIHT 98 VT § AT
aet T e & ge-weft o 7T W T,
AT ZET STHds e /T Sav g |
= T 7A@ &1 "o vad § 9gET
aferat &t T SATaaT Ud 92 FF g1 I0 5 |
TH AT % HIA § Al ST Lol HAGEATA §
TR AT FIAT S ATaTar § giareh
T AT | Fleg AT o TIATH AT LA BT |
FTATAL o HLEAT & &F AT ST FLIerd
T 9O | AT § TG HATH ATl T
2 9T AUTHT F ATeforar & foeepr wir
=k FTET THAT 37T A= IRET §
T AT | 20 AT T IcaSiT & o0
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Fqhel ATRT K 900 A SIAL(SMHEST
AT T SAraeTwAT g | 1996 & 2005
F = ¥t FwT A 0.74 F=r g e
ATy | AT aadd s & e
T2 % | ATIHEAT H HIS[@ T & FO7 AT
Fg TH g3l § ThAHT dle Tl g4l
THT T e ol & Torad gedl il Jdg &T
draq araHTe 14 =t afcq=g a1 w=ar g

| I FrEaeTAFaTEES, HIOA, ATZed
AFTES SAET ST AT T A FPoar
AT T SEd qrIHT "reae 18 =3t a%
T STw | St /41 F qe | I h
AT % | ATATALT H =9 9 6 T8 &
| 7 THT 60 /AT ABA 6 FILO7 3 77
T HIST AEL0T a AT AT G 6l ATeH
FCHT A T | GXAT T ATTHAT qET H
AT & 7% 3 99 a & A= qd [T
& eI AT STEHTH FT T AFT FiT
a2 Sea Saery afREad fit fafa
AT AT AATAE B SATUIAT | FTRTES AT
THET T T G3hTT hl AT | TG0
F B F9 F U gEes ST
T ST ¥ ¥ | A7 6.10.2010 T fee,
GEE, FEE, Ha5, TG, TEhl a0
ATl & ATd SMeeedl Haerai & Faid
9 S TATE HAT & HIT AT TES
ST F HETd T FHOL 9L gearere df
fFT o | TP AT ST AN Hoqer
37 et &1 efeer o 7 § | Seary
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TREdT ¢ FOALTT H T TFHAT H

o

AT & IAAT g2 FAHAEATE ATSH A,
ZTETOT STRIERT, AT SlIY =1 o e =9
FSrHETT 1 AR a@T #1 fiST I o |
fomre BFm 9w gu REr awed o
AT IEdd 9% AT & 100 390 %
@l 7 I Y WHAS Fead| wl
TR AT o7 SR oSt =ad adf a1g
IR TaTE T & JETE W @S € | F
BATSAT T Fgey T o HiHa T
ST gHfery wfeer fqefem #7d & fory
AEASTT &l Fwg SITT AqeT HLd givl |
TH% [T YFHfd & ST g9 ofd g Sadt af
ATAT § SH AT AT | TS-9rdl &l
FIEAT Aal ATQU, HIT Kol T SATeF AT
AT ATRT, ATF 4T | T TAT ZTAhh
qcd Al (HeA &AT AT U, SRATAT g &
T Uz-die ST STl FT Ferd AT
AR | AT § AT & FI AR
EAHA HT 21 Taad a7 &= g Srew 7 40
giqard @& Bl I & | @aa & &l
AT 3T a9 & F J@ F T g
AT, A Frert el F1 IguT q6
g 29 % forw qromT &7 g'qT ¥ AT
TR, EEET & [ &1 AT =110
e FY FT FAmET AR o =T ST=ar
& AAET B FrALTAT FHT ITTRT hAT ST
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T o T qed ST, 3T, a7, STh1er UF
et qATALOT & AT 3T ¢ ST s
H ET qEE g | T a4l acdl | el Uh
T A sEqad q9TEwo & o i
AT ST ATy g | agiawor &
oreal I T a0 | 9497 & et ol g
T AT FT AT AT AT A o ot
FEQU, TRfeAtaat a7 afeaT FEee 8, o
AT TRITRaTAT T TATHT T 8 i
SO+ fora araey gataa & € 1 ==

TTAL T TATEL Figd & |

TIATILIT 6 S 967 TAATILHE FT 3G A
TRIEET ATOT % AT 08 & gam 2,
ST 9 g 9T | THamETHe #'
THTATF 958 glade g S ofed AT &
gfaeaT e ¥ M&ar g | gfdde asx
IO % HAT FEHl H AT €T

AN ndl g HRT THTT ATITH T dh

=T g | et saamaeHe o5g gdee il
TAAT § ATeF ATIF 2 |

IGT ST T IATE ® &7 TG Fehl §
Tt AT ST |ar g | ggar Staew
Fqtq aEtes SEd qwed 9w &
Strasteq @ aeITaaT (T HITADIT T AHT
STfeer IR TF ) TAL TH % =qeh |
gifds AT oo ey goHued,
SAHUEA T ATIAIEA FEATAT & | ST THT
qewi ° e 7 79T S{ad & 9948 (14
& BT H I A0 g | AT: ATAT FELI S
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ST FT Heg 697G § | TAELT 6 qe
g qul Fed AT &l IEGd FLd g o
far T el @ieRw F qwEr #w'
afeaferd Fedl § | FEqa: AqAiirenl ug
T T I Tgeaqul HLh AT Stad
T TATAT Fed & | THET (a1 § q998
ST g o ATd AT F T i TR
TFIETAT T G § ACIL qeA AT 7 |
AR qAATT ZIT H FEdT STeedr, Tt
SYATHETE TF d0aF qHUSHIHLT 6
HFSSTA § HE HT AT TFH(Ad 6 90T
G H GIaT AT IET 2 | a8 qgl S 97 &l
T3 Fishie T T8 TET dl FT8d & aao |
g AYAT TAST IF I A7 937 § | TFidT
& THET HHTE TG #hl =99 | § | g4T,
S i fUgr ST gET Sfad & e @

foreen foMT Sftas &t FeudT gF a9t ¢

ST AT HIfersh T&T U 0 @rd A
TET 8 | T T AL TATT AT I
ST gH |1 AUSH | A aTell =JTaeh (oheon
q FAdr & IHH WE g, ararae |
FEAT FTad STe-AFAISE i JAEAT § I
qUEAT IqEe A, fear e = raw
FATRAT T ITGATT T TTET Hhe T 9

AT % 9HeT UF FFe a9a F7 ®7 oF
Th g SN AEHTER 6 dig 98 A4

ST &0 ST &l Y &, orad qraeg

ST Jgd STel ¢ |
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ST AUSA H HIS[@ gETEHl § S qaireh
TAATE & FIh Tg Fad 9T @l dgl
afug @t Star or F= e & o
STAET g | wF H 99 A w9 H
o g 39, TR UE 99 | 3|k w T H
T ST T eT BT g | ZHH AT AW
ST, AT o, ARAT T FU eadl w7
¥ A g | gaad 9% Jared a9r e,
qATATEl AME F TG § ITAH = TA Al
ATAT et 7 TIA9ra & | AfoheT agedy "
FHT & I FgHSAT AT , &l §
THATAT T ITANT JAT TETATE EiFedl
o ear ot afedl, qerEl, #war it
TEUT FE TR G, A AT AT AR
Stasteqall & T & o gieas
AT T T@T § | ST &l Tgud & arel
T A § HIGE AR 6 &L H FH
TS T AT T A5l @A ad |

T T |IAT T IS0 [@F7 747 § ST
AT TH H HIS[E JUH AETF AT,
TN, TS AAUT o TN | AT T
T T GT 91Ty & w9 H e w2t
g ST FHEq S{a Seqell § Sad & §491%
Fd 5 | g A g oft s & owifa
qATET qoaaTd §arde g, F0 16 (o 5
71 widerd @rer gere f9gt | g 3w 2
g | Tg HETYH AU A A Agcaqor af
STTaT o FFqOT I & A 2 Jiaerd ST
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F Troer % o mremer it gEdt g *
FRO FU IJaALar d@M & Ied H
AT TAFTH THAThT T THNT AT ST 2T
| FSreeh eor o & @res it q9eT 7%
FIHT T T HG (HAT ST THT g AT
RETC LGRS A LI R
SETICANNE D E M E I LR R I DI R
IATh, TETIAE HIEA19ht & TTET +
FTLOT AT T ITCAT T BT T2 ¢ | g
F HEl & fAwar sfrg gard S
AT,  FET-Fihe, U,
srafere, Ty, wweT, oftem, @ anfy &
O [T & TgUT & IS & Ferar fe

g

BRI T EU e A = Ea A
TAAEA FEgd & | A ArgHve fafaw
TR T T 7 o § ™Es awrawT 73
gfaerd ATseod, 21 Tia9ra siaisT ua
.03 wfaerd #1ad STe-AiaTes g | T Tt
qed qAEL0 §qAd & FqE T@d #
TEET § | e W OANE YT 9
ATIHIEA H HISE FEd ST AFATEES Fl
TN T Fehrer it Iufeurfa & va et

% HIEAH § T U MF9TF Gl Aaq07

£y [enN
Sl Nen

AFHT ATAT TS qATE Fd & | T8 |
AT IASIT FLd & Tgl AT

.~ o o
aATEa H e "aea atfa & o

SITOTET T FTH FLAT gl ST d S(Ia-5ieq
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off 9 FTATECr | AFH ST T Fd 8
T FTEA S5 AFATES FYIed g of o I8
9T o ford Ao a=Te § 9gTaed gl g |
TH YHE gH Fg A%d @ 6 aFiEaer §
AiE a9 "o feamEtes ads @ &
T H TFeg g AT TH THIT TG
QAT H 910 @ H Ageaqor sqiHant
AT T ¢ AT fawfad 2o i a9ar
T ATAET 7 TS TLAT] GIAATI AT
#T BIE T AT T e 47 3w & | St

SEEAT & HOT AGCT 7 a0 il FHlea?

FHLIE Hil TgHSTAT THILG @el HT AT |
THT FT I O WA 7 7197 F fo7qw
| TET F Fed F FHL FTET TS AT
T HIAT ST & Iqae AT 6l F@ram
e @ | argwTse # HisE FEd =
AFETES  ATATEATIT & qIIET AN |
At =t & | U=t F ded F FE
ATIHTES § FTaA S5 AFAES i AL
FECAT |IAT 3 FILOT ATATALIT % ATTHTT T
[EI-TaT FETAT ST TEl § S SAcTey &9 9
YT, TaT, T o 95 HI ST TATIAT F @S
g | e wfasy & g arfeT & #wer
THE T TAEqL TH g& a6 98 ST

TFHE % TRATE T9 T A8 &l AT AT
AT SrfaeraTi<h F g |
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TATALOT o TH AHIAT il [STFHETT ZHT
THET AT AT g | T(< T9T T3 =9 9
ST Tl AT 47 a7 f&Ter saeg At g
| THITOIT a7 F ot & o e & o
Ik @ oTifa T JTAT 6T 2

ATl & ¥ ML w9 H AT A BT g,
Sgl Fs dYg & AT Sia AT gd &1 T
TaaT & fF @-ame F oA § Aagw 1%
AT =TE FL-T0el AT FSTHTT TIAETE qTe
T T BT g AT TEAr S HAF AT
LAl Aogel &l e L@l gl T9F & @18
I § OO ATl H-UTH Ble-a8 AR
H gT-gX T FeAr @t gl =9 a0 e
T qLg IHT FT AZU F AT THT-3UT
[EEEREE R

g HT-UTH SHThIHT Hl GIEHT gAAT AT
% AEBMl # qTe STt gl ofiare s
SR & F AR | Ty 52
ST 9T STt 21 T8 T-ame 1-15 59
AT gt § ST FHE F gL dIl § TS
STAT 2 |

THR o THA T | 39 a1l I8 919 5
T HTH 0| TZ T Hhad e AT (1Al o7

T AT A g, dfed gHIY TATEL0T &l
T & X @A H Hgead o o et
2| TE THTL FIATAR-0T, TgLieAl Tl &
TATELOT F IO FLA aTl qeai &l
FATIIT Feh ATATAL &l | FATAT 2|
A Bf H Hedr & aFrEst T eOd
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FLAIAAT | ATfa Fha7 g o s s o 7
H-ITH AT AT o6 GAL AT FH FHAT
g Sl IATEYoT A &l a0 @l gl

T AT H-UTE g F 9T § OAiNE
FTaA STCAFIES A sAadiod § a8
AT g1 THH I > I[OrEr a| t gl @,

g ®s Sl & Sstad Werar g1 99

ety aTeft SRS 93 & ST il
* forw Uit gt 81 X9 § TEAs a%
AT H-UTH T T Tz T FAL T@
H 98T w8l T I F O agrd e}
3o ATAT a5 AGLT &l UFhal g, o
TR T AT TN &A1 | S| FT Ferd ol
T § A Aot 2

TSI 7 7 ATd #7 [RAT g F aqz &
qT0 19 g7 70 Tfaera st fi-uame a7
AT = 21 T 99 & qad@gel ¥ %
AT AN AT T & TTF qcd AT FLd
gl ITUF Jeal (ATSEo 3T RiEhd) |
WL WA AT AU, FAeH, B
qaforat, Hr-FEhaY, FSl, TR,
=, HI-g| S| ST Star w1 qE
A 81 T St ua fod § &dia 2-5 Fham.
T @7 TFd 21 Hhs, HIN, & SHowA,
H1-g€, @sTe Toher S8 Sshiat & forg ar #i-
UTH I AT 3T ArEel =¥ ATieT 3 2l
FT TAT Gl & T Fdr-AdT H-UTH
THLT T FIH FAT 1 TAH F I aFi i
TFATA FLA & ST AT Sia Far ad 3 |
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T e T smarer & forswrhat & st
TATT FA 2 |

AT TATAL0T o forT St ST S-ame
¥ e T8 Tudl @A (e e
TE g | T GRS F At RE= |
aTfaa BT ¢ & &g @@ 7w g s
Fedie & HITT & ATH Pra«t {1-3ame 22
TS @I 3T 3 | A6 T 2 & dleg asit
q g1 g o T waiEw yquw § g
FTAT TATI ATTHIT THG FIE 2 |

It w7 o T sfiT 9= & i

HqAA T it AT Jis[ar a877 &7 q7Ie

qaH ST HaTA & | J81 SAETal &l dgav
SHEA-¥a¢ TedT F9 & o0 IeaTa i
STANT § A grg &< &, ™oEr @1
T & U wTEfaE S9reEt ® T A
AT FJam T ST =T ¢ | o & |
FTEA HT IS Al 98 W ¢ | 39 a8
T &7 gIE &1 TITEC0 9 TR
AT T4 & U7 g A Tad
" faea & faemer & smepet #1 Ay T
e

1992 # arsfier & AT 9rgT # gu ey
fUae a9 @ & o 1997 F Fel
FrerFter, 2009 F FrAEA #2012 F
TET A TF EE 3T 997aer &
A= FIAT FT AT AT FAL AT Tl &
| 2 HIAAT F FHRAF TROTH AT
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B g 8, At gt fHear &7 7 oo
AUTETT T HATISITF 5l 15 & |

™ qEgw § 3T ¥ Fw TW-Ae
AT, TSare A [Fwsi & "
TATH | qF1T ] FATSHE THIAMHT AT
T g Ul EdTas g | 39 R # wer

T g T oA afEadad & aEed
gareat & fAaeT F oo s off guw ue
T g Y s IAfaw srfemaedr At
GEAT § T 15 U7 § ST YT o6
SITd & AT ATfare (s & AT il aehele
T@d gC A0 AT g & "
Tfera o ST aehdT 2

= RIE & HqATia®, HTa Scasid &l w7
AT STt e & forw arer 781 ¢ oY
WX TH Aga¥ & F vy&tad 7 FEta
FaT S, a7 a8 FEd erdTa
Tied & AT | Fgl dgad TROMH
THAT & | AT THATA 6 Heohe T HTHA]
T § GIH FEI AT I A =l g &
TATALT AT 3T FH KT JcA ST HL
o TaaTE ol T aeg gl dahdl g |
AT Hoha Tl AhT ATHATL T AT,
IS ST AT FTARAT gf doh 3%
= & 99 dd g g, ofehd 3Ivg
HTHAT T AR FHIAT AT T AT AN
aF AT AN F | A A A A T E
gaT it srfaewrer smETer W g SR
Er farw & o @Em S 1008
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ATRT =T T2 F AT TAFR dgl RAT ST
a1 o Torarg afeaad & d6e & offe
THTETT & T T o 9% @i 7
T, o #t 1T 7 TS § T qH
T ST AGl T8 bl & | AT &7 TR
FATH HH=Id gIaT ST | 34T &f Agl, =
e fi7 fHa Taqar offesw gnim &

HIAAT & Sfeded T% T-foee a1 S

TEETAT | faerer fAaer & swe wiasy

F A F T=ET, IUTET A7 Saq-5a7

U dgd ATIH N | AT &, I8 Haer
e STerarg 7 & w1 ff T %
TATHT F3M | PAE=H 46T F Ieas o
A T gU SAAaTg TRaad 6 THIT arfels
TR gAY 919 & | 3Tl 10 & 15 a9
& srater § TEUT IS agd 9@ ST
i 3oH e =@ afg & s & o
AT | AT AT TH F f|a H av
feft afeaaw % @ ¥ afes it @A
g |

AT FHATHT o SATEL = T&l o 3 qh

g THT 9 =T aF g Gt g | Fiad
IS o HIS[ET &q¢ &l T | 33T {7
ATILATEl & FHILO AoT-FHiad TAeqae]
T TCF FIW FEA H dgd HiwA gHi
AT TEATER AT TEET F TRT U
ATATE HIS[E § ellY (e qfaeT § 3T
=TI faeare T ST aear g |
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FAAT & AT ITHTE § gl &l TREE
TR 80 FIHRT 3T FeA FofT o el 70
FIal T ITANT AT AT IS AT
AET FA & | AT TFAaedT oY FTaary
FT sy TS & F&d a8 g A Rafd
9 A9 g | A 9 a8 g &
SN B 1 S 0 e 1 R | £
FHEATHE g, fomw wvfie enfd,
ATHTT ST qATa< o afomy grd 2 |
IO HT TRAT T SATaE wTEd
JoEeH | g9 & fom g tmm W

CIESIEE | R Fo ) B o r ) I DI

FATESHT JTAATAT 0T A& ¢ |

o & T START & & Fgdl SaaeT
& G STELal o qfd 999 g | 2030 TF
ZAAT FF AETEr Ao ST | oATAE gl
STTRMT | T TaReTahl o ST a7 9 T
ST % Hel T94T | GrTe 3caad a@rl
ST ThaT 8, TT-8 T I RaT S
THaT g T qF & ST | A 9T
ST &l STEA-IHAT § ¥ F FF
TohaT STT &Rl g | AT o ST HU-90H
% TF 12 Foar BE &7 3USTS a1

2030 TF 20 FIIE AR T HAISTT ITAH

FLAT ST THaT g | a9 F GLAT A
THIOT ST T AT AN 3T T

TTAaEaT & &M ST a6l g |
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AT Srdeqaed Ty o o & forw o=t
% o AT #dt § | wfasy i agadr
T I TG oll ¢ | HIAAT Tge =l qadT
i rfoes T e s A e &
JAT THHI IUAHAT & o0 g 9%
fAiwar fiaw ag @ 8 | 919 & 98 a1
Ul T FET HILEH g | AT AT gF Al
LT | ST IcATad i TORAT FT &=
TR F9 2 T@T g 3% 39 fawfaa a7
A 15 qUT H Fef fAsTedt ST F7 e

o ST IcaTiad FohaT ST JhaT & |

fawmefie e § afoqs o @dl &
AT § UF qT | ATAF AN qH
fasTett ag=mdT ST Fehal & |

AT s @ w1 g dga)
TRTEEAT € | T S saeng fasit
TETSAT T UHT qfF ST § fAerer A
IR, ST FH FAT GUd 6 SHECFAL 6
e ¥ Hafea g | sy ool 1T
TR TRATSIATSAT ST sTfeaea sy &l
Tat~a T @gam i Wi T
AT wataer geeor i iR § a7
AT |

A, SATIE-GHRAT T FTHTSE
AT § AT Fl FETET AT Icasi &l
FH Fd g e & i F F=T q9gqm
T OFAT g | AW-fAA § "etad g |
2020 * HeT TF HraS((AE a9 FH-H-
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Red ants and termites: Delicacies for tribes of Jharkhand, India

M. A. Islam

Faculty of Forestry, Sher-e-Kashmir University of Agricultural Sciences & Technology
of Kashmir, Wadura, Sopore-193201 (J&K), India
E-mail: ajaztata@gmail.com

Insect foods of tribes in Jharkhand

The insects like grasshoppers, caterpillars,
beetle grubs, bees, wasps, stink bugs,
winged ants, cicadas, cricket, mulberry
silkworms, fly larvae and a variety of
aquatic insects are not seen as pests, but as
human food items in certain tribal cultures
around the world (Banjjo et al., 2006). The
insects have been eaten as a staple or as a
delicacy in the tribal communities of
Jharkhand since time immemorial which
undoubtedly, forms an important source of
nutrition and health (Islam et al., 2015).
Usually, insects are not used as emergency
food to ward off starvation, but are included
as a planned part of the diet throughout the
year or when seasonally available.
Generally, insects provide high source of
protein and supplements fat and many of the
important vitamins and minerals (Srivastava
et al.,, 2008). The insects are quite eco-
friendly as food having nutritional value
equal to if not better than our traditional
meat choices. Insects are also, low in
cholesterol and fat. The insects are relatively
inexpensive to purchase among tribal people
as compared to meat products. Typically, the
insects that can be gathered quickly and in
large amounts are mainly popular to eat. The
insects are eaten either raw or cooked; some
are used as ingredients to produce other food
items, such as use as an additive to flour to
make the food products more nutritious
(Baruah and Mondal, 2010). Traditionally,

roasting is a commonly used method of
cooking, after removing the wings and legs
of the insects. They eat roasted insects as
snacks or with rice. Among insect foods, red
ant (Myrmica rubra) and Termite
(Macrotermes bellicosus) have served as
traditional foods in human nutrition and
tribal culture of Jharkhand overwhelmingly
(Islam et al., 2015). The tribal people have
made these insects a main ingredient in their
diets, providing an excellent source of
protein and forming an inexpensive
substitute for meat.

f red ants in haat

0]

- Sale
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Red ant (Myrmica rubra)

Red ants (Myrmica rubra) locally known as
“Bemta” are collected by the tribes from the
nest found on the trees where, these ants
fold the leaf of tree, live and lay eggs in the
curled leaf. The insects along with their eggs
are taken as food, either raw or fried with
salt, chilly, spices and mustard oil. Red ants
taste a little sweet and a little sour. For the
chutney, ants are mashed up with salt, red
chillies and mustard oil, and are eaten with
stale rice. Tribal people, who cannot afford a
regular protein diet, often consume adult red
ants in the form of chutney. Tribal people
are fond of eating red ants and every tribal

-

2, S5

Red ants in dona
household experiences this regional culinary
delight. Hunting for nests of red ants is a
favourite pastime for youngsters, who trek
dense forests for red ants of good quality

’

during summer season. These ants do not
have a stinger, but inflict a painful bite,
which is aggravated by irritating chemicals
(formic acids) that are secreted from their
abdomen.

Termite (Macrotermes bellicosus)

The Termites (Macrotermes bellicosus)

S

Collection of termites

locally famous as “Uffia” is a popular ethnic
food of Jharkhand. Termites are collected
from field at the time of swarming; the
wings are removed and eaten raw after being
dried or fried in vegetable oil with other
ingredients. The fried termites are taken as
snacks or with rice and said to have a unique
earthy flavor and taste which have high
amount of calories. With the emergence of
the winged termites, the tribal people get
excited and several family members gather
to help in the collection of termites. All the
openings on the mound from which the
termites may emerge are closed so as to
ensure that the termites emerge from the
holes under their control. The termites arise
in thousands and come to the surfaces which
are caught by the hunting group. The flying
termites also get attracted to light at night
where they are caught by the tribal people.
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Flying termites

Livelihood perspectives

The red ants and termites is a viable source
for  livelihood  security  for tribal
communities dwelling in forest fringe
villages in Jharkhand (Islam et al., 2013).
These edible insects are indeed a good
source of protein and other nutrients.
Numerous tribal households collect these
edible insects, process, consume and/or sell
in the local weekly haat on a smaller scale.
The collection and sale of the edible insects
is a distinctive livelihood option especially
for women, as it require little capital input if
gathered by hand and fetches a good returns.
The insects are sold @ Rs. 5-10 per “dona”
(@ small bowl made of leaves) through
make-shift shops in local haats and even,
some household shops markets stocks of red
ants and termites in villages, as they are
much in demand. The collector earns an
income upto Rs. 200 day™ by selling the
edible insects which contribute a lot to their
household earnings. The delicacies also
ensure insect pest management to a great
extent. Hence, the collection and
commercialization of insect foods should be
encouraged to promote food and livelihood
security among tribal poor.

Meal with insect delicacy
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A miracle tree moringa (Moringa oleifera Lam.)

Sunil Prajapati, Dr. P. K. Jain and Dr. S. K. Sengupta
Department of Horticulture, Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur-482004 (Madhya Pradesh) India

Introduction

Moringa is the most widely known and
utilized species of the family Moringaceae.
India is the largest producer of this
nutritionally rich, fast growing, drought
tolerant, hardy crop capable of getting
adapted to varied ecosystems. Moringa
(Moringa spp.) is one of the fast-growing
tree is grown throughout the tropics for
human food, livestock forage, medicine,
dye, and water purification. It is known by
several names in different countries, but is
popularly called the “Drumstick” for its
pods that are used by drummers and the
“horseradish tree” for the flavor of its
roots.

i o 1 I

Moringa Plant View

Moringa oleifera is one such multipurpose
tree of global interest and is grown in
combination  with  agricultural  and
horticultural crops by smallholder growers
and this give growers a wide range of
benefits (Palada and Chang, 2003;
Radovich, 2009). It is a suitable tree for
traditional agroforestry in the home
because of its versatility (Odee et al.,

2001; Palada and Chang, 2003;
Nduwayezu et al., 2007).

Moringa oleifera has widespread use in
agricultural industry and medicine. The
tree benefits from mycorrhizal nitrogen—
fixing association but there are no known
residual nitrogen benefits for the next crop.
Pod shucks and seed kernel press cake can
be used as mulch and enhances soil
fertility when they decompose (Prat et al.,
2002). It can be used in livestock as a
biocide. All parts of the Moringa tree are
used in natural medicine. The tender
leaves and pods contain a wealth of
essential disease-preventing substances,
for example, it is said to have known
immune boosting ability (Ncube, 2006;
Smith and Eyzaguirre, 2007).

Moringa can be used as a source of oil and
dye for water purification and wood fuel
(Folkard and Sutherland, 1994). In India,
M. oleifera has the potential to be adopted
as food for humans as well as a ruminant
fodder. It can therefore fill in both human
and animal nutrition gaps for the resource
poor smallholder growers in need of food
and livestock feed. The animals are usually
a source of sustainable livelihoods.
Livestock production in addition to crop
production is a strategy employed to raise
farm income and reduce the food
insecurity experienced by rural households
due to the decline in agricultural sector
(Jera and Ajayi, 2008). With M. oleifera
having such myriad of benefits this study
sought for analysis and documentation of
the ‘invisible information” of its
production constraints in agro-forestry
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management  systems under  the
smallholder farming sector in various
agro-ecological regions of India and
highlight opportunities. This information
will act as basis for supporting the small
scale farming communities in their quest
to secure better livelihoods.

Table 1: Plant parts and their benefits

Tree part | Uses or benefits

Leaves Nutritional, forage, biomass,
plant growth hormone,

Flowers Nutritional, medicinal, honey

Fruit Nutritional, medicinal

Roots Medicinal

Seed Cosmetics, food, water
treatment, medicinal

Wood Paper, alcohol production,
animal feed, medicinal

Bark Rope making, gum for
tanning hides, medicinal.

Agroforestry

Moringa trees can be sown in alleys and
associated with other crops. The distance
between Moringa rows must be 2 to 4
meters, and they must be oriented East-
West to ensure that intercrops receive
enough sun.

Soil type and planting time

General view of leaves, flower, pods &
seed of moringa

Annual Moringa comes up well in a wide
range of soil. A deep sandy loam soil with
a pH of 6.5- 8 is ideal for cultivating this
crop. Planting is done during July-October
Seed rate

500 g/ha of seeds are required. Sow two
seeds per pit at a depth of 2.5-3.0 cm. The
seeds can also be sown in the poly bags
containing pot mixture and transplanted
after 35-40 days of sowing.

Use of stem cuttings

Stem cuttings are used when the
availability of seed is limited but labour
and adult trees are plentiful. Compared to
trees planted from seed, trees from stem
cuttings grow faster but develop a shallow
root system that makes them more
susceptible to moisture stress and wind
damage. Make stem cuttings using
branches of a tree that is at least one year
old. Use hard wood and avoid using young
green stem tissue. Cuttings can be 45-150
cm long with diameters of 4-16 cm.
Cuttings can be dried in the shade for three
days before planting in the nursery or in
the field.
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Cuttings are then planted directly or

. AN
L

A0 _,T »
% »

Stem cuttings
planted in plastic pots or bags in the
nursery or screen house. When planting
directly, plant cuttings in light, sandy soil.
Plant one third of the length in the soil
(i.e., if the cutting is 90 cm long, plant it
30 cm deep). Cuttings planted in a nursery
are ready for field planting after 2- 3
months. Follow the field planting
recommendations mentioned for direct
seeding and transplanting.

|

High density planting
Preparatory cultivation
Dig pits of size 45 cm x 45 cm x 45 cm
with a spacing of 2.0 - 2.5 m either way.
Apply 15 kg of compost or FYM/pit after
mixing with top soil.
High density planting and fertigation
PKM 1
High density planting at 1.5 X 1.0 m
spacing with two plants/hill and plant
population 13, 333 / ha along with the
application of fertilizer dose of 135:23:45¢g

! P ~€w1‘ % ":..qz S NS 00 e
eyl o

3, M . SRR
Pruning in Moringa
of NPK/pit (150%) through drip increases
the yield of moringa. In this phosphorus
should be applied basally as soil
application. N and K can be applied in the
form of urea and muriate of potash through
drip.

PKM 2

The closest spacing of 1.2 x 1.2 m is ideal
to obtain the highest yield of 138 t/ha. The
pinching of main shoots on 80th day after
sowing will also help register the highest
yield of fruits.

Mulching

Mulching consists in covering the soil with
crop or weed residue to reduce the loss of
soil moisture and to minimize irrigation
needs during the dry months. This also
reduces weed growth.

Pruning

Moringa should be trimmed to promote
branching, increase yields, and facilitate
harvesting. If left to grow without cutting
the main trunk, the fast-growing tree will
grow straight and tall producing leaves and
pods only on the primary stem. To
encourage the development of many
branches and pods within easy reach from
the ground, prune the apical growing shoot
when the tree is 1.0-2.0 m high. Use a
sharp cutting knife, machete, or pruning
saw to make smooth cuts. New shoots will
emerge from just below where the cut is
made. Thereafter, cut the growing tips of
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the branches so that the tree will become
bushier. Another pruning strategy is to cut
back each branch by 30 cm when it
reaches 60 cm in length. This will produce
a multi-branched shrub.

Intercropping

In intercropping, direct seeding can also be
done, or transplantation of seedlings to

iy 4 o , ) -~
Intercropping with vegetables
allow for flexibility in field planting (but
this requires extra labour and cost in
raising seedlings). Space plants 2-5 m
apart between rows and plants. Care
should be taken in order not to associate
moringa with crops that tend to shade it as
that will reduce Moringa growth. Choose
crops that are adapted to alley cropping,
such as shade-tolerant leafy vegetables,
legumes and herbs. Good examples could
be moringa-cowpea, moringa-cabbage
associations.

After cultivation

Gap filling may be done within a month.
Pinch off the seedlings when they are
about 75 cm in height to facilitate more
branching. Short duration vegetables like
Cowpea, Bhendi and Tomato can be
grown as intercrop. For perennial moringa,
medium

Manuring and irrigation

A fertilizer dose of 45:15:30 g of NPK/pit
may be applied 3 months after

sowing. Apply 45 g of N/pit after 6
months when the crop is in bearing.
Irrigate before sowing and on the 3rd day
after sowing and subsequently at 10- 15
days interval according to soil type.

Crop protection: Pests of Moringa:

Bud worm: Noorda moringae

Symptoms of damage

Larva bores into flower buds and causes
shedding.

Identification of pest

Eqggs

Creamy oval eggs laid singly on flower
buds,

Larva

Dirty brown with a prominent mid dorsal
stripe, black head and prothoracic shield,
Pupa

Pupation takes place in earthen cocoon in
the soil,

Adult

Forewings are dark brown in colour; Hind
wings are white with brown border.
Management

Collect and destroy the flower and buds,
Spray malathion 1 litre/hectare.

Leaf cater pillar: Noorda blitealis
Symptoms of damage

Larva feeds on the leaflets reducing them
into papery structures.

Identification of pest

Egg

Creamy white oval eggs and laid in
clusters on leaves,

Larva

Devoid of prothoracic shield,

Adult

Similar to N. moringae but bigger in size.
Management

Plough around trees to expose and Kill
pupae, Collect and destroy damaged buds
along with caterpillar, Set up light trap @
1/ha., Spray insecticides like carbaryl 50
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WP@ 1gm/lit or malathion 50 EC 2 ml/lit
of water.

Hairy caterpillar: Eupterote mollifera
Symptoms of damage

Larva seen in groups in tree trunks, Feed
gregariously, Scraping the bark and
gnawing foliage, Severe infestation leads
to defoliation of the tree.

Identification of pest

Eggs

Laid in clusters on leaves and tender stem,
Larva

Brownish in colour with densely hairy,
Adult

Large size moth with uniform light
yellowish brown in colour.

Management

Collect and destroy egg masses and
caterpillars, set up light trap @ 1/ha to
attract and kill adults immediately after
rain, Use burning torch to kill
congregating larvae on the trunk,
Spray FORS @ 25g/lit or carbaryl 50 WP
@ 2g/lit.

Pod fly: Gitona distigma

Symptoms of damage

Drying and splitting of fruits from tip,
Oozing of gummy exudate from
fruit.

Identification of pest

Egg

Cigar shaped, laid in groups on the
grooves of tender pods,

Maggot

Cream coloured maggot,

Adult

Yellowish fly with red eyes.

Management

Collect and destroy all the fallen and
damaged fruits. Use attractants like
citronella oil, eucalyptus oil,
vinegar (Acetic acid), dextrose or lactic
acid Rake up the soil under the trees or
plough the infested field to destroy

puparia, Spray insecticides like
Nimbecidine 3ml/lit during 50 % fruit set
and 35 days late.

Bark caterpillar: Indarbela tetraonis
Symptoms of damage

Zig-zag galleriesand silken webbed
masses comprising of chewed material and
excreta of larva.

Identification of pest

Larva

Long, stout and dirty brown in colour.
Adult

Pale brown moth. Forewings have brown
spots and streaks, Hind wings are white in
colour.

Management

Clean all webbed material, plug the holes
with cotton wool soaked in fumigants like
chloroform, formalin or petrol and seal it
with mud.

Ratoon crop

Cut back the trees at 90 cm from ground
level after the harvest is over. In another 4-
5 months, plants will again come for
harvest. Ratoon crops can be taken for 3
years. Apply the fertilizer dose of 45:15:30
g NPK/plant, within a week after cutting
back along with 25 kg of FYM or compost
every year.

-

Moringa Ratoon
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Harvesting

Leaves can be harvested after plants grow
1.5-2.0 m, which usually takes at least one
year. Harvest leaves by snapping leaf
stems from branches. Harvesting young
shoot tips will promote development of
side branches where cuts along the main
branches are made. Allow plants to
develop new shoots and branches before
subsequent harvests. If plants are grown at

Table 2: Some useful ingredients
in parts of the Moringa

Ingredient Tree Part
Lignin/cellulose | Stems

Alcohol Stems

Hormones Leaves
Bioflavanoid Leaves, flowers &
Arachidic acid Seed and leaves
Oleic acid Seed and leaves
Linoleic acid Seed and leaves
Linolenic acid Seed
Pterygospermin Flowers

closer spacing and higher density, cut
plants about 10-20 cm above ground.
Older leaves will need to be stripped from
their tough and wiry stems. These leaves
are more suited to making dried leaf
powder, since stems can be remove d
during the sifting process. For fresh
vegetables, tie harvested leaves in bundles
and place them under shade to maintain
freshness .Moringa leaves can easily lose
moisture  after harvesting, therefore,
harvest early in the morning and se the
same day, if possible. The leaflets can also
be dried in the sun for a few hours and
then stored for consumption during the
hot-wet season, a time when minerals and
vitamins are most lacking in diets. Flowers
and pods are normally produced during the
second year of growth. Harvest pods when
they are young, tender, and green. They
are eaten as green beans. Older pods are
fibrous and develop a tough shell, but their
pulp and immature seeds remain edible

until shortly before the ripening process
begins. Immature seeds can be used in
recipes similar to green peas. Fresh or
dried flowers are used for making teas.
Yield

50 - 55 tonnes
pods/tree/year).
Collecting and storing ripe seeds

Mature pods contain ripe seeds that are
used for planting the next crop or for
extracting oil. When producing seed for oil
extraction allow the pods to dry and turn
brown on the tree. Harvest pods before
they split open and fall to the ground.
Store seeds in well-ventilated sacks in a
cool, dry, and shaded area. Seeds remain
viable for planting for two years.
Conclusion

Despite the potential of Moringa, its
production has remained limited due to
lack of efficient cultivation practices,
livestock damage, theft, seed supply, and
marketing problems. It is of no doubt that
Moringa may constitute great economic
and strategic value to the smallholder
growers of India, if they implement
systematic  tree  management  and
marketing programmes. The current
practices being used by the growers need
to be altered in order to promote their
production.
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Introduction

Plants role is considered very promising
for the human development out of which,
Jatropha curcas has recently been
recognized as a viable source of oil for bio
fuel industry. Keeping in view the
importance of the species the purpose of
this review is to provide information about
the species.

Description

Range

The plant can be grown under wide range
of arid and semi-arid climatic conditions
but unable to with stand during heavy
frost. Its grows were rainfall 250 -1200
mm, well drained soil with good aeration
and it was well adapted to marginal soil
even in arid and semi arid conditions and
had low fertility and moisture demand
(Katwal and Soni, 2003)

Common name

Jatropha is locally known as ‘Baigaba’ and
commonly known as Physic-nut, Ratanjyot
(Gujarati), ‘Jamalghata’ or ‘Kalaaranda’
(Punjabi), ‘Jangaliarandi’ (Hindi),
‘Vanarand’ or ‘Mogliarand’ (Marathi) and
‘Kaduoudala’ or ‘Belikalli’ (Kannada).
History

Jatropha curcas native to South America
and belongs to Euphorbiaceae family,
Jatropha has a great potential as energy
crop. As a wild crop there was a little
knowledge about the crop.

Morphological Character

It is morphologically diverse genus having
more than 200 species, which are
distributed chiefly in the seasonally dry
tropical regions of America, Africa and
India (Sujatha and Prabhakaran, 1997). It
is a perennial shrub to small tree living up
to 50 years with height 3 -4 m sometimes
up to 6 m with numerous side branches
that arise from its main stem (Patil and
Singh, 1991). The Leaves are 10-15 cm
long and 7-12 cm broad with pointed
edges; flowers are yellowish green in loose
panicles. The flowering occurs twice in a
year i.e. in March-April and in September-
October. The ripe fruits are about 2-5 cm
length and are yellow in colour. The seeds
resemble with castor seed in shape and are
about 1.8-2.0 cm long and shape is either
ovoid or oblong and is covered in a dull
brownish black capsule, Jatropha is a
wildly growing hardy plant, in arid and
semi-arid regions of the country on
degraded soils having low fertility and
moisture. It can thrives well on stony,
gravelly or shallow and even on calcareous
soils (Jones and Miller, 1992). It can be
grown under wide range of arid and semi-
arid climatic conditions but cannot with
stand during heavy frost. It can be
cultivated successfully in the regions
having scanty to heavy rainfall with annual
rainfall ranges from 250 -1200 mm, well
drained soil with good aeration and well
adapted to marginal soil even in arid and
semi - arid conditions and had low fertility
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and moisture demand ( Katwal and Soni ,
2003; FACT Foundation , 2006 ). Its water
requirement is extremely low and it can
stand long periods of drought by shedding
most of its leaves to reduce transpiration
loss.

Uses

Besides its use for production of bio-diesel
the oil also can be used in soap preparation
and cosmetics while seed cake can be used
as bio — fertilizer, fuel briquettes and paper
making (Kumari et al., 2010 ) . The seed
cake is also used for making biogas
production (Staubmann et al., 1997) and
oil as lubricant and hair growth stimulant .
It is used for manufacturing of non or semi
drying alkaloids and for varnishing after
boiling Jatropha oil with iron oxide.
(NOVOD Technical Booklet on Jatropha ,
2007 ) . It can be used for medicinal
purposes for curing dental problems |,
diabetes , tumors ( Girach et al. 1995 ; Luo
— Meng et al, 2006 ) and also has
antiparasitic and anti microbial activities (
Fagbenro et al., 1998 ; Thomas , 1989) .
Conclusion

Jatropha cutcas is one among many oil
seeds that can be wused to produce
biodiesel. The markets of different
products from this species have not been
properly explored or quantified. It helps in
meeting some of the needs for energy
services for rural communities, it is
considered as one of the most useful trees
as ethnomedicinal and industrial purpose
and also creating avenues for greater
employment.
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Abstract

Biotechnology provides important tools
for the sustainable development of
agriculture, fisheries and forestry and can
be of significant help in meeting an
indispensable part in the rise of human
civilization. Biotechnologies in
agroforestry have been dominated by the
continuing  controversy  surrounding
genetic engineering, Somatic
embryogenesis, Germplasm preservation,
biodiversity  and micropropagation.
Modern biotechnology in agroforestry
represents unique applications of science
that can be used for the betterment of
society through development of crops with
improved nutritional quality, resistance to
pests and diseases, and reduced cost of
production to ensure the food security.
Introduction

The world population now is 6.7 billion
and is predicted to reach 9 billion by 2050
(Von Braun, 2010). Such a rapid growing
population has tremendously increased the
challenge for food security. It has been
shown that the natural forests of the world
do not have the capacity to sustainably
meet the current demand for timber and for
fuel wood (Fenning and Gershenzon
2002). Obviously, it is impossible for
traditional agriculture to ensure the food
security, while agroforestry biotechnology
offers considerable potential to realize this
goal. Agroforestry tree improvement
intends to identify and improve several

important trees attributes, like growth
rates, disease and pest resistance and
adaptability, tree form, e.g. straightness,
branch number and size, wood fiber
quality, specific wood, paper or
environmental remediation applications
can be a possibility. Rapidly increasing
knowledge on nutrition, medicine, and
plant biotechnology has dramatically
changed the concepts about food, health
and agriculture, and brought in a
revolution on them. Applications of
biotechnologies to complement classical
tree improvement processes must be
designed to assure adequate genetic
diversity and counteract the negative
effects of future selection pressures
exerted by changing pest populations and
physical environments. Technologies in
molecular biology and tissue culture could
play an increasing role in the choice of
genotypes for successful establishment of
plantation and agroforestry practices.
Research areas such as micropropagation,
somatic embryogenesis, genetic
engineering market aided selection and
molecular diagnostics are merging with
traditional forestry to help identity and
produce better suited trees for plantations
and agroforestry (Nandwani et al., 2005;
Rathore et al., 2007; Vikas Kumar et al.,
20153, b). Only limited studies are
available on the role of biotechnology in
plantation forests (Fenning and
Gershanzon, 2002), economic benefits
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resulting from the introduction of forest
biotechnology  (Sedjo, 2001), and
ecological issues associated with the
deployment of genetically modified forest
tree species (Van Frankenhuyzen and
Beardmore, 2004). Currently, agroforestry
biotechnological research is limited by
several factors. First, relatively few
researchers are active in the field, yet there
are hundreds of tree species that are useful
for agroforestry. The multi-year generation
time of agroforestry tree species and the
current shortage of research positions in
forest genetics also limit the available
genetic information that is needed for
further biological research. A combination
of classical and molecular biological
research could be used to improve pest and
stress resistance of selected genotypes,
modify structure and function and monitor
pest of trees. Molecular biological research
is limited by a lack of multi-generation,
genetic pedigrees of agroforestry species.
To help overcome these inherent
difficulties, researchers have adopted
model woody species on which to focus
molecular biological research.
Consequently, biotechnological research
tends to focus on poplar (Populus spp.),
Eucalyptus spp., Prosopis tamarungo,
Tecomella undulate, Zizyphus maritiana
and Phoenix dactylifera. As a model
species for deciduous woody plants and
loblolly pine (Pinus taeda L.) and radiata
pine (Pinus radiata D. Don) as a model
species for coniferous woody plants.
Biotechnological approaches to
agroforestry plants in tropics region have
produced excellent results in
micropropagation, e.g. Prosopis species
and Tecomella undulata, production of
useful metabolites, e.g., by Commiphora
wightii, genomics and genetic markers,
e.g. for P. cineraria, T. undulata, C.

wightii, gene mapping, e.g. in P.
dactylifera, and transformed plants, e.g.
Tecomella undulate (Sharma et al., 2011).
The important trees for agroforestry are
Acacia nilotica, Acacia senegal, Capparis
deciduas, Phoenix dactylifera, Prosopis
cineraria, Salvadora oleoides, Salvadora
persica, Tecomella undulata, and Zizyphus
mauritiana. There is also a potential to

utilize agroforestry to solve global
problems like desertification and to
conserve biodiversity (Vikas Kumar,

2016). This merger of approaches as well
as continued technological development
could accelerate the production and
selection of suitable tree genetypes for
forestry. Therefore, serious efforts are
needed to develop technology for
agroforestry plants like tissue culture
technique, wonderful for multiplication of
millions of plants from a single mother
plant (Raj Bhansali, 2010).

Consequently, understanding of the
ecophysiological aspects of forests and
agroforestry is vital for setting better
management  guidelines, because it
provides opportunities for intercropping
components with management adaptation
to the environment. At presently, large tree
plantations of multipurpose agroforestry
tree species have been made to improve
the shortage of fruits, shade, timber,
fuelwood and fauna protection (Singh,
1994; Pasiecznik et al.,, 2001, Raj
Bhanasali, 2010). This information will be
helpful in deciding further conservation
and micropropagation of useful plants,
produce  bioactive = molecules  and
ameliorate the plant utilizing
biotechnological methods such as
regeneration,  production of  useful
metabolites, transgenic  development,
disease resistance, genomic analysis and
nitrogen fixation have been presented
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about the plants of agroforestry.
Agroforestry systems in India include trees
in farms, community forestry, and a
variety of local forest management and
ethnoforestry practices (Vikas Kumar and
Bimal, 2014; Vikas Kumar et al., 2014a,b;
Vikas Kumar and Mano, 2015; Vikas
Kumar, 2015a,b,c,d). Overall India is
estimated to have between 14,224 million
and 24,602 76 million trees outside forests,
spread over an equivalent area of 17
million 77 hectares, supplying 49% of the
201 million tones of fuel wood and 48% of
the 64 million m3 of timber consumed
annually by the country (Rai and
Chakrabarti 2001; Pandey 2007).

Recent developments in plant science,
allow scientists to modify DNA, to
enhance plant’s tolerance against pest and
diseases, and to increase yield and improve
quality and nutritional value of plant
products. It has a wide range of possible
applications  in  agriculture,  food
biotechnology, medicine, environment and
industry (Ramawat and Goyal 2008; Arora
et al. 2010). Adequate research facilities,
technical information system and funding
are key elements need to be added for
effective and realistic productive output of
this technology in agroforestry in
developing country. The biotechnology
provides an opportunity to convert
bioresources into economic wealth. A
number of biotechnology and molecular
tools are now being introduced into
agroforestry research and improvement
programmes which have a direct, bearing a
lively hood improvement. Because such
developments require multidisciplinary
interactions, biotechnological methods are
beginning to be utilized in several different
areas. We discuss the main features of
these known biotechnologies application
separately, and we evaluate the

characteristics which may better role in
agroforestry.

Somatic Embryogenesis

Somatic embryogenesis is the production
of embryo like structures from somatic
cells without gametes fusion. The special
interests for agroforestry are the use of
somatic embryos as synthetic seeds via
matrix coating or encapsulation of somatic
embryos and their scale up production in
bioreactors in which extensive
multiplication can be achieved for
commercialization. However, Somatic
embryogenesis  has  other  practical
applications in agroforestry, including crop
improvement. Somatic embryogenesis can
be used in the regeneration of genetically
transformed plants, polyploid plants, or
somatic hybrids. Moreover, promising
results indicate the possibility to use
somatic embryogenesis in cell selection
programs and germplasm cryopreservation
(Vicient and Martinez, 1998). Somatic
embryogenesis has been reported in many
agroforestry  tree species such as
Commiphora wightii, Azadirachta indica,
Acacia nilotica, Zizyphus mauritiana and
Eucaluptus camalensis (Kumar et al.,
2003; Muralidhaaran and Kalarackal,
2004; Nandwani et al., 2005).

Germplasm preservation

Ex-situ  germplasm collections have
increased enormously in number and size
over the last three to four decades as a
result of global efforts to conserve plant
genetic resources for food and agriculture.
The large sizes of many of these
collections,  either individually  or
collectively for a given species complicate
the characterisation, evaluation, utilisation
and maintenance of the conserved
germplasm. The approach of forming core
collections was introduced to increase the
efficiency of  characterisation  and
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utilisation of collections stored in the
genebanks, while preserving as much as
possible the genetic diversity of the entire
collection. Genetic diversity in primitive
cultivars and wild relatives of crop plants
constitute an invaluable gene pool for
future breeding programme. Conservation
strategies range from preservation of
germplasm in cloned DNA sequences and
genomic libraries, through storing genetic
samples as tissue cultures, seeds, seedling
and clonal plantations. An important phase
of the conservation process is to evaluate
the germplasm being protected in natural
forest, plantations, tissue culture or DNA.
Biodiversity

Biodiversity (Short form for biological
diversity) is often used as a synonym for
species diversity. The importance of
maintaining biodiversity in sustaining food
production and protecting human and
ecosystem health is now universally
recognized, and land use systems that
promote biodiversity are considered to be
quite desirable from that perspective
(Vikas Kumar, 2015b). A key component
determining the quality and the quantity of
ecosystem services is considered to be the
biodiversity present within a given
ecosystem. Among the key beneficial
effects of both short-rotation coppice
(SRC) and agroforestry on intensively
managed agricultural land is an increase of
biodiversity (e.g. Fry and Slater 2009;
Quinkenstein et al. 2009; Reeg et al. 2009;
Schulz et al. 2009; Mosquera-Losada et al.
2011; Baum et al. 2012; Kaonga, 2012).
Therefore, it is likely that agroforestry will
also provide increased biodiversity (Vikas
Kumar, 2016). Furthermore, it is likely
that agroforestry will also constitute key
elements of the ‘green network’ which will
connect natural features of the landscape
in intensive agricultural land, in order to

facilitate the movement of animals
(Rigueiro-Rodriguez et al. 2009). The
species diversity in agroforestry primary
depends on climate, altitude,
socioeconomic and cultural factors, and
nearness to markets. The diversity and
density of generally increase with rainfall
and elevation (Rao and Rajeswara Rao,
2006) as well as landuse patter system.
Data collected on the management of
naturally growing species in homegardens
of Kerala (Chandrashekara and Baiju,
2010) has revealed that about 65% - 83%
of total number of such species in mixed
species homegardens and only 20%-30%
in single species dominant homegardens
are managed. In addition, about 44% to
77% of total number of naturally growing
species is put under some uses. Recently,
Ajeesh et al. (2015) presented evidence
that subsistence farmers have domesticated
locally  popular  indigenous  fruits
(Anacardium occidentale, Cocos nucifera
and Garcinia gummi) and trees (Ailanthus
triphysa, Hevea braziliensis, Swietenia
macrophylla and Tectona grandis) in
Neyyatinkara Municipality area,
Trivandrum and the average tree density of
small, medium and large classes was 147,
165 and 76 and number of species per
homegardens was 24, 48 and 94
respectively in Kerala. Moreover, the
systems ensure maximum utilization of
land and higher returns because of
diversified products in comparison to sole
cropping. The land is not increasing as it is
decreasing day by day and hence
agroforestry system can play a significant
role to ensure food security, at the same
time can bring degradable land under
proper management technique.

Current concerns regarding climate change
and biodiversity conservation have led to
suggestions that the harvesting pressure on
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forest stands could be decreased by
implementing plantation forestry and
agroforestry on agricultural and marginal
lands using a wide range of native timber
tree species more adapted to very specific
local site conditions (Hall et al. 2011). For
this innovative approach, agrtoforestry
would seem to be most suitable because
they can combine efficient use of site
resources with the benefit of multiple
products in varying rotations.
Micropropagation

Micropropagation also  provides an
alternative approach of cloning which has
vast potential in forestry science and is
playing a key role in commercial
application for quick multiplication of
plantation and fruit crops (Raj Bhansali,
2005; Raj Bhansali, 2010). The basic

Clonal

propagation
Cryopreservation of Large scale multiplication
germplasm

Biomass energy

Breaking
Somatic dormancy

Secondary
metabolites

Wide
hybridization
Genetic vanability

Disease free plants

5 tic Hapiowds, polyploids, triploids
hybrids/cybrids Intemational
exchange of
germplasm

Fig.1: Plant improvement through tissue
culture technology

concept of the plant body can be dissected
into smaller part termed as “explants” and
any explants can be developed into a
whole plant. Tissue culture is a process
that involves exposing plant tissue to a
specific regimen of nutrients, hormones,
and lights under sterile, in vitro conditions
to produce many new plants, each a clone
of the original mother plant, over a very
short period of time (Vikas Kumar et al.,
2015b) (Figure 1). The forest vegetation,
especially agroforestry species such as
Prosopis  cineraria, P. tamarugo,

Tecomella undulate, Salvadora oleoides,
Saalvadora persica, Acacia nilitica and A.
senegal all are well adapted show high
endemism and need to be conserved and
improved (Beck and Dunlop, 2001;
Nandwani et al., 2005; Khalafalla and
Dattalla, 2008; Kumar and Sigh, 2009; Raj
Bhansaali, 2010). Several species has
developed by micropropagation by
selected seeds, buds and roots by various
workers such as prosopis cineraria (Raj
Bhansaali, 2005; Kumar and Sigh, 2009 ),
date palm (Raj Bhansali, 2010). The plants
like Dalbergia, Prosopis, Eucalyptus,
Azadirachta and Tectona can be
successfully  micropropagated  either
through multiple shoot induction or
somatic embryogenesis (Nandwani et al.,
2005). Micropropagation is suitable for the
rapid and large-scale clonal multiplication
of elite germplasm (Figure 2).

Fig. 2: In vitro plant regeneration and
establishment of Tectona grandis:
Browning in axillary bud culture of
teak; B. Bacterial Contamination in
axillary bud culture of teak; C.
Fungal Contamination in axillary
bud culture of teak; D. Callus
growth in axillary bud culture of
teak; and E. various stages of bud
growth in axillary bud culture of
teak.
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Genetic engineering

Genetic engineering techniques allow a
specific gene from any species to be
transferred to an individual tree species
using various methods, including bacterial
vector or 'gene gun' methods (Manders et
al., 1992; Jouanin et al., 1993). Since then
progress has been slow but steady and has
witnessed many new inventions and
techniques over past decade, which have
been reviewed extensively (Merkle and
Dean, 2000; Pena & Seguin, 2001;
Herschbach and Kopriva, 2002; Diouf,
2003; Gallardo et al. 2003; Gartland et al.
2003). The main theme to attempt genetic
transformation in trees is the improvement
of productivity and quality. The potential
of production of trees with novel traits is
one of the most distinct benefits of genetic
transformation. The idea of using several
dozen species, most of which belong to the
genera Eucalyptus, Pinus, Picea, Populus,
and Rubber for molecular farming of
desired products is also gaining
momentum. New developments are also
taking place in designing better approaches
to access new and useful genetic variation
in collections, namely, allele mining and
association genetics. Allele mining focuses
on the detection of allelic variation in
important genes and/or traits within a
germplasm collection (Simko et al.,
2004b). If the targeted DNA (either a gene
of known function or a given sequence) is
known, then the allelic variation (usually
point mutations) in a collection can be
identified using methods developed for the
purpose. Association studies of artificial
progenies are an alternative to segregation
analysis for identifying useful genes by
correlation of molecular markers and a
specific phenotype (Gebhardt et al., 2004).
Association studies can be performed on a
germplasm collection and also on other

materials as long as significant linkage
disequilibrium (LD) exists, for example,
breeding materials. It may be especially
useful for those crops where appropriate
populations for genetic analysis cannot be
obtained or their production is too time-
consuming (Simko et al., 2004a). It is also
useful for those crops for which sequence
information does not exist and is unlikely
to be available soon.

Future trends

Agroforestry requires multi disciplinary
approach to biotechnology for
amelioration of plants and offer the
opportunities to enhance research in
agriculture and forestry. Traditional
improvement programs will also continue
to provide the basis for future
biotechnological developments by
providing tree genotypes with a known
genetic background along with breeding
and growth (progeny trial) records.
Germplasm in collections can undergo
structural molecular characterization, i.e.
based on the building blocks of the DNA
sequence, and functional molecular
characterization, i.e. based on the
identification of genes and their functions.
Such characterization permits access to the
raw materials; the genes; for nearly all the
objectives of today's and tomorrow are
breeding programmes. Specialized
research in all aspects of forest biology,
including research at the molecular
biology level, is required before the unique
features and ecological interactions of
woody plants are fully understood. Such
information is essential to efficiently select
and provide the right genotypes for the
specific sites and purposes in agroforestry.
Most of those known were discovered,
increase the productivity of crops,
primarily by reducing the costs of
production by decreasing the needs for
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inputs of pesticides, give better rotations to
conserve natural resources, improved the
agricultural production, by developing
varieties having resistance against biotic
and abiotic stresses. Production of diseases
free plants with improved nutritional value
has proven the role of biotechnology in
agroforestry. In addition, molecular
diagnostic monitoring of pest populations
will increasingly facilitate integrated pest
management systems. In the future,
biotechnology in agroforestry research
should provide more opportunities to
incorporate innovative technologies from
other areas of biological research.
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fam i@, drpifers T ed vd
SUIR R UST YEgd & Al T
3MYST & qTG Yaed Bl AR fbar
ST WHAT g | A BT AT D IAER
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Td AW @ FRIER $Hag ud
MY AR, uaiRe Td SFIYAR®
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YRA dde 9 1977 H 424 Hidur
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g 3th XVIII-1 S 2015 |
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Sf. g9, ifgery, €. Fedl gad, 9.9,
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PICTPT O, BR. 2011 — Sf. s g
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enfire iR dsnfe wfa | &
AME ST & gEe Alds &1 w@e
EC R G | ro el s i o | = M = G
a2 | I8 uRRefa 0= & b
TAd AR TR M et 99 & 918
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IRUTRGSRY ST doll | Hedr
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BT A UG B ERIAe IR UG
B T | UATGRYT YU w7 gl
BT AIYOT HI fhar H Qe
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JUIET ™Y U BT © | WRA ad
AYaT B gREHIT F Bl T
T B WG fUsd ¢ e A
IRUTHESRY  fAf~T gaRomd a1
AMg Uolfa @ aHeT faEs <d §
gH Slelary URddad U Sdeld
SESURS
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Introduction

Any plant possessing curative properties
against diseases in one or more of its parts
may be termed as a medicinal plant. The
medicinal plants as a group comprise
approximately 8000 species and account
for around 50% of all the higher flowering
plant species of India. India possesses
almost 8% of the estimated biodiversity of
the World with around 0.126% million
species. India is one of the 12 mega
biodiversity centers with 2 hotspots of
biodiversity in Western Ghats and North-
East Region. There are about 400 families
of the flowering plants in the World; at
least 315 are represented in India.
(Sharma, 2003). Many species of
medicinal plants grow in wild in nature.
By the combined research efforts in the
field of Ayurveda, Botany and
Biochemistry the utility of these plants to
humanity has been recognized and
gradually established. Due to the
increasing popularity of Ayurvedic system
of medicine based on treatment of ailments
by use of medicinal plants and their
products there is a spurt in the demand for
medicinal plants. In their natural
occurrence the plants are scattered and fast
depleting. Moreover, it is difficult to
economically and legally collect and
process them on a large scale. This has
resulted in efforts for their domestication
and large scale commercial propagation in
agricultural areas. But with the advent of
cultivation of medicinal plants as crops,
man has upset the natural ecological

balance. Whenever nurseries or plantations
of any tree, herb, shrub etc are raised, one
or the other insects, which are quite
innocuous otherwise in natural state,
builds up to an epidemic and may cause
severe damage. Due to repeat attack of
various insect pests, the growth of plant is
stunted (Beeson, 1941). The quality and
quantity affected by the attack of a number
of the insect pests in cultivated areas.
Close surveillance of the insect pests and
their control measures can help in
improving the productivity and value of
the medicinal plants. Until recently the
information on identification of the insect
pests, their status, nature of damage and
the period of is infestation untouched.
Hence, the need for medicinal plants crop
protection against insect pest becomes
imminent.

Materials and methods

Study area

Medicinal plants growing in selected areas
in Jabalpur district (Fig. 1) i.e. campus of
Tropical Forest Research Institute, (TFRI),
State Forest Research Institute (SFRI),
Jawaharlal ~ Nehru  Krishi ~ Vishwa
Vidyalaya (JNKVV), Jabalpur, Bargi,
Sihora, Pariyat were surveyed for insect
infestation and their natural enemies as per
the manual of Bakshi (1977). The basis of
selection was on the availability of the
medicinal plants raised by the concerned
state forest departments.

Study Area

1. T.F.R.1. Jabalpur

2. S.F.R.1., Jabalpur
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3. JN.K.V.V., Jabalpur
4. Pariyat

5. Bargi

6. Sihora

JABALPUR |

Fig 1. Map showing study area

Medicinal  plants viz. ashwagandha
Withania somnifera, muskdana
Abelmoschus moschatus, safed musli
Chorophytum  borivilianum, sarpgandha
Rauvolfia serpentina, kalmegh

Andrographis paniculata, kalihari Gloriosa
superba, aonla Emblica officinalis were
surveyed in different localities in Jabalpur
district, Madhya Pradesh. Insect pests were
identified, their nature of damage and per
cent incidence of damaged plants were also
recorded (Tables 1 - 7).

On the basis of the incidence per cent of
damaged plants, insect pests were
categorized in to major and minor status as

Observations

per the methods given by Reddy et al.,
(1988). He has explained that the insect
pests which infest the crops continuously
for almost throughout the season from
their appearance or appear for the few
months but assume severe form and thus
considerable damage to the hosts were
considered as 'major pests'. The pest that
occur intermittently and population never
become high and thus cause considerably
less damage were categorized as 'minor
pests'. Similar concept was followed for
categorization of the major and minor
pests in the present study. Practically the
minor pests are those, which they prevail
sporadically on the host but do not cause
considerable losses. In the present study
insect pests were prevailed throughout the
season with the incidence being 10 per
cent and above were categorized as major
pests. The pests with occasional
appearance or throughout the season but
with less than 10 per cent incidence were
grouped as minor. On the basis of survey
and nature of damage, only major insect
pests were recorded.

Table 1: Insect pests recorded on muskdana Abelmoschus moschatus

Sl
No.

Common
Name

Scientific
Name

Order :
Family

Description /
Nature of
damage

%
Incidence

Status

1

Defoliator

Anomis
flava Fab.

Lepidoptera :
Noctuidae

Semilooper larvae
feed on leaves by
eating irregular
pieces. As larva
grow older,
consume entire
leaves leaving
behind only
harder veins.

60.00

Major,
Seasonal,
Polyphagous

Leaf
roller

Sylepta
derogata

Lepidoptera:
Pyralidae

Larvae roll up
leaves and feed on

5.00

Minor,
Seasonal,
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Fab. them from Polyphagous
margins by
remaining inside
such leaf roll.
3 Shoot Earias Lepidoptera: | Larvae feed on the | 30.00 Major,
borer vitella Noctuidae surface of shoot, Seasonal.
bud and fruits. Polyphagous
4 Red Dysdercus | Heteroptera: | Both 70.00 Major,
cotton cingulatus | Pyrrhocoridae | nymphs/adults Seasonal.
bug Fab. suck cell sap Polyphagous
from fruits/shoots
and impair
vitality.
Table 2: Insect pests recorded on kalihari Gloriosa superb
Sl Common Scientific Order : Description % Status
No Name Name Family / Nature of | Incidence
damage
1 | Defoliator Polytela Lepidoptera | Early 60.00 Major,
gloriosae : Noctuidae | instars larva Seasonal,
Fab. feed on the Monophagous
chlorophyll
of leaves.
Later instars
feed
voraciously
leaving only
the hard
stem of the
plant, and
complete
devastation.
2 | Defoliator/Red | Amsacta Lepidoptera | Larvae feed | 5.00 Minor,
Tiger Moth lactineus : Arctiidae | voraciously Seasonal,
Cram. on leaves. Polyphagous
3 | Defoliator/Bihar | Diacrisia Lepidoptera | Larvae 5.00 Minor,
hairy caterpillar | (spilosoma) | : Arctiidae | defoliate Seasonal,
obliqua leaves. Polyphagous
Walk. Young
larvae feed
gregariously
mostly on
the under
surface of
the leaves.
Feed on
leaves and
causes
defoliation.
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Banded Blister

beetle

Mylabris
pastulata
Thumb.

Coleoptera
: Meloidae

Beetles feed
on the
flowers and
cause
reduction in
yield.

5.00

Minor,
Seasonal,
Polyphagous

Table 3: Insect pests recorded on ashwagandha Withania somnifera

SI.
No

Common
Name

Scientific
Name

Order :
Family

Description /
Nature of
damage

%
Incidence

Status

1

Stink Bug

Plautia
crossota
Dallas

Heteroptera
: Pentatomidae

Nymphs/Adults
suck the sap
from leaves /
flowers.

5.00

Minor, Seasonal,
Polyphagous

Aphid

Aphis

gossypii
Glover

Homoptera :
Aphididae

Nymphs/Adults
suck cell on
lower surface
of leaves and
impair vitality
of plants.In
case of severe
infestation,
leaves curl and
growth of plant
stunted.Besides
sucking sap
aphid also
excrete
honeydew like
substances,
which attract
black sooty
mould which
adversely
affect
photosynthesis.

20.00

Major, Persistent,
Polyphagous

Hawk
Moth

Deilephila
nerii Linn.

Lepidoptera :
Sphingidae

Larvae feed
fully exposed
on the topmost
leaves and
defoliate leaves

1.0

Minor,
Occasional,
Polyphagous

Mealy
Bug

Ferrisia
virgata
CKll.

Hemiptera :
Pseudococcidae

Infestations of
bug remain
clustered
around the
terminal
shoots, leaves
and fruit,

5.0

Minor,
Occasional,
Polyphagous
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sucking the sap
which results in
yellowing,
withering and
drying of plants
and shedding
of leaves and
fruit. Foliage
and fruit also
become
covered with
large quantities
of sticky
honeydew
which serves as
a medium for
the growth of
black sooty
moulds. Sooty
moulds and
waxy deposits
result in a
reduction of
photosynthetic
area.

5 | Cow Bug

Oxyrachis
tarandus
Fab.

Hemiptera :
Membracidae

Nymphs/adults
suck sap
damaging
apical portion
of stem &
apical leaves
shed off

5.0

Minor, throughout
the year,
Polyphagous

6 | Green
Stink Bug

Nezara
virudula
Linn.

Hemiptera :
Pentatomidae

Both
nymphs/adults
suck sap from
fruits and
leaves in
groups.

5.0

Minor,Occasional,
Polyphagous

7 Weevil

Myllocerus
Spp

Coleoptera :
Curculionidae

Adult weevils
were found to
cause damage
to both matured
and immature
leaves. Weevil
nibbling the
leaves from the
margins and
eating away
small patches
of leaf lamina .

5.0

Minor,
Occasional,
Polyphagous
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8 | Cotton Helicoverpa | Lepidoptera : Larvae feed on 5.0 Minor, Seasonal,
Bollworm | armigera Noctuidae tender foliage. Polyphagous
Hub.
9 | Leaf Phytomyza | Lepidoptera : Larvae eat leaf | 5.0 Minor,
Miner sp. Gelachidae tissues, mine in Occasional,
young leaves & Polyphagous
make blotch.
Some mines
begin as a
serpentine trail
andendina
blotch mine.
Table 4: Insect pests recorded on aonla Emblica officinalis
Sl. | Common | Scientific Order : Family Description | % Status
No | Name Name / Nature of | Incidence
damage
1 | Gall Betousa Lepidoptera: Thyrididae Larva bore 70.00 Major,
forming stylophora into Seasonal
insect twig/shoot
2 | Semi Achaea Lepidoptera: Noctuidae Larva 5.00 Minor,
looper janata defoliates Seasonal,
leaves Polyphagous
3 | Defoliator | Selepa celtis | Lepidoptera: Noctuidae Larva 5.00 Minor
defoliates Seasonal
leaves
4 | Sap Nipaecoccus | Hemiptera:Pseudococcidae |  Nymphs 7.00 Minor,
sucker vastater and adults Seasonal ,
suck sap polyphaous
from plants
5 | Sap Scutellera | Hemiptera:Scutelleridae Nymphs 2.00 Minor,
sucker nobilis and adults Seasonal
suck sap Polyphagous
from fruits
6 | Cowbug/ | Oxyrhachis | Hemiptera:Membracidae Nymphs 5.00 Minor,
Sap tarandus and adults Seasonal,
sucker suck sap Polyphagous
from plants
7 | Bark Indarbela | Lepidoptera: Indarbelidae | Larva feeds 60.00 Major,
eating quadrinotata into bark Seasonal,
caterpillar Polyphagous
8 | Weevil Curculio Coleoptera:Curculinidae Grub bores 2.00 Minor,
spp. into fruits Seasonal,
Occasional
9 |Bag Clania Lepidoptera:Psychidae Larva feeds 2.00 Minor,
worm crameri on leaves Seasonal
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| Polyphagous |

Table 5: Insect pests recorded on sarpgandha Rauvolfia serpentina

SN

Commo
n Name

Scientific
Name

Order : Family

Description /
Nature of
damage

%
Incide
nce

Status

Cut
worm

Agrotis
ipsilon

Lepidoptera:
Noctuidae

Eggs are
globular in
shape, ribbed
and whitish in
color. Tiny
caterpillars
feed
gregariously on
the foliage for
a few days and
then enter in to
the soil. Larva
attack the
tender
seedlingsCater
pillars are
nocturnal in
habit and
found  under
debris around
plants. Cuts
seedlings near
the ground
level and eat
the tender
parts. Damage
is more in low
lying water
logged areas.

5.00

Minor

Sphingi
d
caterpil
lar

Deilephila
nerii

Lepidoptera:
Sphingidae

Larva is stout
with a spine in
the anal region.
Adult is robust
green moth
with yellow
markings.
Caterpillar feed
on the leaves
Defoliation

2.00

Minor

Epilach
na
beetle

Henosepilach
na
vigintioctopun

Coleoptera:Coccin
ellidae

Grubs -
yellowish  in
colour, stout

5.00

Minor
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ctata

with spines all
over the body.
Adult -
spherical
bluish  brown
and mottled
with black
spots.  Grubs
and adults feed
by  scrapping
chlorophyll
from epidermal
layers of leaves
Skeletnized
and gradually
dry away.

Ash
weevil

Myllocerus
viridanus

Coleoptera:Curculi
onidae

Adult is small
light green in
colour.

Adults feeding
on the leaves
from the edges
in a serrated
manner

Notching  of
leaf margins.
Grubs feed on
roots and cause
wilting and
drying of
plants.

2.00

Minor

Mealy
bug

Coccidohystri
X insolita

Hemiptera :
Pseudococcidae

Mealy bugs are
small, oval,
and soft-bodied
covered  with
white  mealy
wax. Nymphs
and adults
present on
undersurface of
leaves and
suck the sap
Affected plants
turn  yellow,
wilt and dry
Honeydew
secretion
causes  sooty
mould.

7.00

Minor

6 Cow

Oxyrhachis

Hemiptera:Membr

Nymphs and

5.00

Minor,
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bug tarandus acidae adults suck sap Seasonal,
from plants Polyphag
ous
Table 6: Insect pests recorded on kalmegh Andrographis paniculata
SI. | Common | Scientific Order : Description / % Status
No. | Name Name Family Nature of damage | Incidence
1 Gram Helicoverpa | Lepidoptera: Larvae defoliate 5.00 Minor
Pod armigera Noctuidae plants
borer Hub.
2 Mealy Icerya Hemiptera : Nymphs / adults 7.00 Minor
bug purchase Pseudococcidae | suck sap from
Maskell leaves,
floweres/fruits
Table 7: Insect pests recorded on safed musli Chorophytum borivilianum
SI. | Common Scientific | Order: Description / % Status
No. | Name Name Family Nature of damage Incidence
1 White grub | Holotrichia | Coleoptera: | Grubs feed on trots | 5.00 Minor
spp Scarabaeidae | and rootlet portion of
plants
2 Banded Zonabris Coleoptera: | Beetles feed on 2.00 Minor
blister pustulata Meloidae foliage
beetle Thunb.
3 Grasshopper | Acrida Orthoptera: | Grassoppers feed on | 3.00 Minor
turrita L. Acrididae foliage
Discussion portion of stem of W. somnifera in

Published literature on the insect pests of
medicinal plants is very meager. However,
few insect pests like kalihari defoliator
Polytela gloriosae was recorded on
ornamental lily and biology of the pest was
studied by Sachin and Srivastava (1965).
Oudhia (2006) observed black hairy
caterpillar, Diacrisia obliqua (Walk.) and
defoliator, Polytela gloriosa (Fab.) on G.
superba. Defoliator Anomis flava, shoot
borer Earias vitella, sap sucker / red
cotton bug Dysdercus cingulatus on A.
moschatus were reported by Joshi et al.,
(1992). Hanumanthswamy et al. (1993)
recorded a sphingid moth Deilephila nerii
Linn on leaves of W. somnifera. Sharma
and Patil (2011) also reported that cow
bug, Oxyrachis tarandus damaging apical

Amritsar district of Punjab. In the present
study medicinal plants viz. ashwagandha

Withania somnifera, muskdana
Abelmoschus moschatus, safed musli
Chorophytum borivilianum, sarpgandha
Rauvolfia serpentina, kalmegh
Andrographis paniculata, kalihari
Gloriosa  superba, aonla  Emblica

officinalis were observed to be damaged
by different insect pests at different
periods during the season. Defoliator
Anomis flava (Fab.); shoot borer Earias
vitella (Fab.); sap sucker/red cotton bug
Dysdercus cingulatus (Fab.) on A.
moschatus; defoliator Polytela gloriosae
(Fab.) on G. superba; sap sucker / aphid
Aphis gossypii (Glover) on W. somnifera,
bark  eating caterpillar  Indarbela
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quadrinotata; gall forming insect Betousa
stylophora on E. officinalis were recorded
as major insect pests on the basis of their
incidence and nature of damage.
Conclusion

Seven species of medicinal plants viz.
ashwagandha Withania somnifera,
muskdana Abelmoschus moschatus, safed
musli Chorophytum borivilianum,
sarpgandha Rauvolfia serpentina, kalmegh

Andrographis paniculata, kalihari
Gloriosa  superba, aonla  Emblica
officinalis were surveyed in Jabalpur

district, Madhya Pradesh. The insect pests
damaging to these target species of
medicinal plants were collected, reared
and identified. The insect pests viz.
Defoliator Anomis flava, Leaf roller
Sylepta derogate, Shoot borer Earias
vitella, Red cotton bug Dysdercus
cingulatus on Abelmoschus moschatus;

Defoliator Polytela gloriosae,
Defoliator/Red Tiger Moth Amsacta
lactineus, Defoliator / Bihar hairy

caterpillar Diacrisia (spilosoma) obliqua ,
Banded Blister beetle Mylabris pastulata
on Gloriosa superba ; Stink Bug Plautia
crossota, Aphid Aphis gossypii, Hawk
Moth Deilephila nerii, Mealy Bug Ferrisia
virgata, Cow Bug Oxyrachis tarandus,
Green Stink Bug Nezara virudula, Weevil
Myllocerus  spp., Cotton Bollworm
Helicoverpa armigera, Leaf Miner
Phytomyza sp. on W. somnifera ; Gall
forming insect Betousa stylophora, Semi
looper Achaea janata, Defoliator Selepa
celtis, Sap suckers Nipaecoccus vastater,
Scutellera nobilis , Oxyrhachis tarandus,
Bark  eating caterpillar  Indarbela
quadrinotata, Weevil Curculio spp., Bag
worm Clania crameri on Emblica
officinalis; Cut worm Agrotis ipsilon,
Sphingid caterpillar Deilephila nerii on
Chlorophytum  borivilianum, Epilachna

beetle Henosepilachna
vigintioctopunctata, Ash
weevil Myllocerus  viridanus,  Mealy
bug Coccidohystrix insolita, Cow bug
Oxyrhachis  tarandus on Rauvolfia
serpentina; Gram Pod borer Helicoverpa
armigera, Mealy bug Icerya purchase on
Andrographis paniculata and White grub
Holotrichia spp., Banded blister beetle
Zonabris pustulata, Grasshopper Acrida
turrita on Chlorophytum borivilianum
were identified.
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Know your biodiversity

Dr. Swaran Lata and Pradeep Bhardwaj
Himalayan Forest Research Institute (HFRI)
Shimla (Himachal Pradesh)

Ephedra gerardiana

Ephedra gerardiana is an evergreen
perennial shrub, endemic to mountains of
Afghanistan, Bhutan, North India, Nepal,
Pakistan, Tajikistan and Tibet. It belongs
to class Gnetaceae and  family
Ephedraceae. In Himachal Pradesh it is
found in dry temperate and alpine zones of
at altitude of 3000-4200 m. It is common
in Lahaul Spiti, Kinnaur and Pangi sub
division of Chamba district. It is also
found in Kangra (Bara Bhangal), Shimla
(Shali) and Kullu (GHNP). It is commonly
known as Som, Somlata, Somvalli,
Aasmani, Tutgantha. It prefers dry soil and
tolerate drought. It is generally seen on
stony slopes and gravel terraces in drier
areas. Ephedra vulgaris is synonym of
Ephedra gerardiana.

It is densly tufted, rigid shrubs, 20-120 cm
high. Branchlets green, jointed, erect or
arcuately ascending, striate, smooth.
Leaves reduced to sheaths at the node of
the branches. Flowers dioecious, Male

spikes ovate, solitary or 2-3 together.
Flowers 4-8, bracts rounded, obtuse,
connate.  Staminal column excreted.
Anthers 5-8. Female spikes solitary, 1-2
flowered. Fruits  ovoid, 7-10 mm with
fleshy red succulent bracts enclosing the
seeds. Seeds 2, black. Secondary xylem of
Ephedra is characterized by the presence
of vessels. Flowering and fruiting season is
May-October.

Probably Ephedra is one of the oldest
medicinal herbs known to mankind. Dried
stems are traded and sold in the crude drug
market. Stem is most commonly collected
in autumn. Stems are the source of
ephedrine and pseudo-ephedrine used as
bronchodilator in both Ayurvedic and
Allopathic medicine. Somkalp, Swanskalp
are the major ayurvedic formulations.

Ephedra tea is used as medicine for cough,
cold, bronchitis, asthma and arthritis. It is
also combines with number of other herbs
and used in treating a wide range of
complaints. Tincture of Ephedra is used
for cardiac and circulatory stimulation. It
also shows antiviral effect particularly in
influenza. It is also used in hay fever and
rashes due to allergies. It is also used to
control night wetting in children.
Decoction of stem and roots are used for
treatment of rheumatism and Syphilis.

It is given vulnerable status in IUCN threat
list due to reduction in population of over
20 % in last 10 years. Its demand as
medicine has intensified the pressure on
landscapes bearing this species. Hence
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sustainable utilization and conservation of
the existing gene pool of Ephedra
gerardiana is very necessary to avail its
benefits in future.

Hemitragus jemlahicus

It is relative of wild goat commonly
known as ‘Himalayan tahr’. The word
‘tahr’ originated from Nepali language
which means even toed ungulate mammal.
Generic name ‘Hemitragus’ is
combination of two Greek words ‘Hemi’
means half and ‘tragos’ means something
like goat. It belongs to order
Cetartiodactyla and family Bovidae.

This is found in Himalayan regions of
China, North India and Nepal. It is
introduced in New Zealand and South
Africa. In India it is found in Sikkim,
Uttrakhand, @ Jammu  Kashmir  and
Himachal Pradesh. In Himachal Pradesh it
is found in Kullu, Kinnaur, Chamba and
Lahaul Spiti at altitude of 2500-5200 m. It
generally lives in steep rocky temperate to
subalpine forest up to tree line. During the
winters it moves in lower areas.

Males are larger than females. They have
small Head and shorter legs. Eyes are large
and ears small pointed. Horns are larger in
male as compared to female and generally
triangular in cross section and curved

upward, backward and inward. It has
dense reddish to dark brown woolly coat
with thick under coat which keeps it warm
in winter. In spring as the temperature rise
it loses much of its coat and becomes
lighter in colour. It possesses even number
of toes. Hooves have rubber like core
which allow for gripping smooth rocks
while Kkeratin at the rim of the hooves
increases in durability. Due to these
adaptations it is able to survive in rugged
mountain slopes of the Himalaya.

It is herbivours and generally eats grass,
herbs, leaves and wild fruits. It lives in
small flocks of 2-20 individuals. It is
polygynus animal and breeding season is
October —January. Gestation period is 180-
242 days. It reaches the level of sexual
maturity at the age 2-3 years. Life span of
Himalayan tahr is 14-22 years. Leopard,
Snow leopard are the predator of
Himalayan tahr.

This species is given status of ‘Near
Threatened’ in TUCN threat list category.
Population of this species is declining at
very fast rate because of hunting for its
meat and habitat loss. Collection of
medicinal herbs by villager living in
adjoining forest areas and nomadic
shepherds and severe competition for
grazing grounds with sheep and goat in
alpine regions are also responsible for its
declining population. Hence general public
awareness is needed along with ex situ and
in situ conservation to stop its further
decline.
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