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PREFACE

Complementary and alternative medicines (CAM) are gaining its place because of recent
realisation that more than half of global population are surviving on some kind of alternative
treatments in the absence of accessibility to modern medicines due to its high cost. Many
medical institutions have begun integrating therapies that are not part of modern medicine
into their treatment programmes. A number of medical schools are now having education
curriculum on non-traditional techniques. Seeing that complementary and alternative therapies
are proved effective, they are being integrated more often with modern conventional care.
Basic philosophies of complementary and alternative medicine include: prevention is key
to good health; your body has the ability to heal itself; learning and healing go hand in
hand; holistic care.

CAM healing systems include: Ayurveda, Homeopathy, Naturopathy and Ancient
medicines. These complementary and alternative medicine treatments include a large number
of plant species and thereby demand of medicinal plants are growing worldwide. Sourcing
of medicinal plants is generally either through collection from the forest and wild habitat
or from cultivation. Research on cultivation being in the domain of ICAR, DMAPR was
established to work on the requirement of the farmers for various aspects of cultivation
of MAR

Over a span of 16 years, DMAPR has slowly and steadily grown and is making
its mark in the research arena of Medicinal and Aromatic Plants by its outstanding
contributions such as registration of elite germplasm of Centella asiatica (INGR 08105)
which is unique in terms of its morphology, high asiaticocide content and herbage yield;
molecular characterisation and mode of endosperm development in guggal; sex determination
of betelvine and guggal by RAPD markers; filing a process patent on aloin extraction
and first report of Lema downesi as pest of Asparagus racemosus. The DMAPR has also
successfully launched a website www.herbalgardenindia.org, an unique effort for networking
of herbal gardens through funding from NMPB. Two NAIP projects are persuaded as partner
institute. In addition, it is also working as DUS testing centre of PPV&FR Authority and
about to finalise the DUS descriptor for Plantago ovata.

I am confident that good work initiated in the institute would continue with the
support from our scientists, administrators and other functionaries who would make the
ICAR feel proud of DMAPR.
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| take this occasion to place on record my gratefulness to Dr. Mangala Rai, Secretary,
DARE & Director General, ICAR and Dr. H. P Singh, Deputy Director General (Horticulture)
for their keen interest and generous support in the overall development of the institute and
its activities. | am thankful to Dr. Umesh C. Srivastava, Assistant Director General (Hort.
Il) and Ms. Shashi Prabha Razdan, Deputy Secretary for their support at the headquarters
in dealing the matters related to our institute. Thanks are also due to all the scientists of
DMAPR and AINRP on MAP and Betelvine for their contributions that have been included
in this annual report. Timely support received from my colleagues, Dr. Kunal Mandal, Dr.
K. A. Ceetha and Mr. Saravanan Raju in compilation of this volume and help of Dr. Vipin
Chaudhary for Hindi translation of the summary are gratefully acknowledged.

Jai Hind!

Anand Satyabrata Maiti

October 17, 2009
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9T
e wd Wi ey SEaH FeYTe 9 TEe 9l YR Sty ifae wRdE e wd
i ued qu gHed STEIH UREST, i e wediE didl qen e W e s ¥
FERG & | a9 2008-2009 & IR stueg e wdig du unerst 6 fafes genfas W @t T
Hewqul WY Suetfes frefatea € |

Ht hal ( Tel aRASad)
@ u.er, FewmeE, avie W 4X HiATst H aevds uiadT W Tell Sl § et we H se
TUET a1 e @1 wafae fasfaa fean o |

W ra Ty, fER &5 W 33 dUEd w1 gedihd A T qen 98 Y@ 7R aeiEl $ ieen
14815 ¥ 52878 forun wia €. & weA & qen woioql i Wiawr 40.0 | 72.0 & WA W@ |

T HE W TH I T H A W % el W uR fHEE e ¥ S st S qen
fawra # wefw gfig g8 o 3@ fo=E O @ walfus o (24683 fem ufa ®) qwn S
(16047 T 9fa 2.) Sust WH g | TIoH w1 AfueRad GUw (60 fEm wha ®) & wew
S (69.0 ¥, T ®T wen (12.9 wfq e, e w1 YeE@R (11002 fEW oufa €)@
St 39 (7151 T wfa ) seafe # gfg &2 |

@ e, fewem, e W fhy T rerem # fafew endar wideer ¥ woleRa it wfest &
refeh gRe ga |

IR ( AffETT Q2Tsaw)

WHRTETETT, BGOR dg W 15 Sl & Godihd R T g1 gaifys die GeER &
TIEST THTETE-8 (1825 fohn Wi ©.) & &2, deve Tauawd-4 (1775 T wfd 8.) 1 %9 W@ |
AR A wHH A A, HEER g W 13 g 1 Jodish fhar T den aifaeh s UeER SHAged
THUATE-7 (1987 TR wfa €.) & 9 g, qous wHTeeE-5 (1960 fum wid ®.) 1 @4 @ |

TWEA LA, BAEE Fg R o 7 e #§ 20 = 9l B MR we & w@m 4 9 w5 gig
T off | TR TMeR WIS &I 3 GUh & YA ¥ T GUh! &1 go § aFedfas gig wrerwen
STy TFE d%k W a1 Hictemrsll 1 R ff X T | e’ WIS i 39 GUd g Faide o
SuSl (1324 T Wi ©.) W g | fafem gfEi e whemr & 0 gt (30x10 ¥#f) aret wdeor |
et s 3us (1216 T wia §.) o & |

AN TH S &, HeER $g W T e § o avEul (THUAT-1 o THUGTE-7) i < Ufd ¥
U (30 e 45) o €19 WS ¥ WY (5, 10 qe1 20 J) Y gRAT & FESE H SEn T aen 30X10
it w1 WER T A wliem § S deedl g geifesk sie sue (1800 TR wfa ®) wm g |

T F W TH o T F | e orerwensl e wR SIS U 1 qedih fohan e e
o) e (qEE TvEE 0, 30, 60 dU 75 feo@ W) @ WEN Wt SwE (50 W), wwEed & gen
(16.5 wm@n gfa diem) o siet Sust (1550 fomm wfa ) gaifss o g2 1 08 fom wfa € =1 &
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T H TAN Y arferhan SUS (1430 TR wid ) W gg, St 10 fRm wfd @ die X gR W
U (1260 foRm wfq €.) & e SRR off |

Hedr uRftafd § 9o 1 i@ U Wiw &0 wl WE H ghg qel o 99§ W @i
TWE o1 | 20 A H A% W wEE H ONdr # S9E (101.6 o) waithw  ef,
SrEfeh 30 STFER 1 A% T wEA H wrEsit w @@ (18.3 W yia drem) qer Sust (1830 R
ufd ) Faifasw off | wHa 9o 7 06 fFm ufq € 1 W X AHeaH E TR GfF W W W
s SuS Haifass (1700 ferm wfa 8) of |

TEFUI, BER dw R HEA B oWl R I (vl wme) # wehw  fafee
O dN WA W HHRIG: <@ T | IE W HEA gOE * 40 e umm gfeeR
T | 9 g 1 0 UL T€ AT il ¥ hoH N | T I H gUF FL $hH! TeTH SoeHRAT
STee IR &% &4 § & T | HHA g8 & 40 5T 9@ 15 9 & o a W A=oE & wAn 9
AT T FehTY W g (TIEteE=12.0) do1 Gaitaen s Sae (2000 feRum wfd ®.) WE g |

I9TRT ( GTHT 3TEIHT)

HLY, TR % W 42 Fhel & oA ¥ Fd gaT o FeR aon fra=m 9 e foee T Seher
# o aifus weet o | Wy & WY ag ot 9 gen foh uxial w1 ek g 1 a1 eiEa
87 uftfs Q@ oFTcHe Y o |

T Hs W AT MU YA Fedt 1 WA geT R WA gag 5-6 99 & WA Sd He Gl
o, Thfed g Al afdehy Hel Gor % U S UM 9 UE o 9o Wyl foaw uie W@l | Wit
e § U Wi| o |

AT FReE, SviE W FeM a5 F1 9R (S, WE A SR, RN, qOe qer S qen
Tredt Sfteft) qen =vEn =em @ (Faodt qen Geidh) fafedt w1 wam fRer wn qen g e fa wwm
Te™ & o fafer grr A wgeht # wwm W@ o # wwerar W@ faelt | 5@ @ fader W A
FHAT T FT A qen e fafn grn sAfueRan e (86.67 RANW) S §E, dS Wi fard
BRI (73.33 Wferd) Hwadl S51 g8 | HRLUN 1 Had A7 & Tk e Id GHIEH, Hich! SR
T o wHE, SipRa sicerell wt e, wom ko, Yia Wl TxiEl et e, wom |@ia # e
g Tfe i gfE 9 warad W@ |

H.0Y, R &% N IW=: YgE B A STUbgw (AT armwiieEn ¥ 98 & & fag
fafve ToTeTd UTeEl H TSR TR T | STRI & YR B % A aed HWag W AfIE FREX
T 3T T TAE W AA & | GATAyFr aAneiordr & S 76 8 g0 garwt of s f& g
st # orquftera oft | syuffge & & TSR g H gAN H TR & o ¥ AweAdr (T
At =1:4) g R Y 9U€ 9 gu |

Irvarier ( fasifar |ifeTesT)
MEer fRueHE, ovie W ewaiar ®i o fRE Su-20 dw WU-134 H fgwm W@

dfg eremea fer T qen A® Cwn f R etemen H 75 fedi 9w fawm wieen
Fgd O ot S S fRem # 90 ¥ 150 T % wem fafi@ S @it | d®w W@l H




DMAPR ANNUAL REPORT 2008-09 3

12—t anerEe au fadHeEe-31 qw e wEn § o1 qe1 98 v el H qRgesa
% SR A o | eeilieh, Sl % Yk 9R H gfg & WY %ol Ghd qd i Sus ot «e |

T I W H foeme™ W 131 Herl 1 Hodikd  fRAl TRl dW Hehad

THEAUE-312, THSTUH-315, THEAeYUE-108, RUTH-53 qo SRUUE-39 §N Faaw S
ST-20 1 gl | Ul den Heiferer S o S Scared gen | i faftee greel & e W &
TAGAT 1 AR TohaT T |

WMWY, TR =5 W 30 Ghadl &1 fafvs d=Tms qo1 S g=al & fau geaiea
foha T qe Wehe- 15 NI Welifteh WS whi Ueer (253 R wfd ©.) g, dcusn deher-29 (230
o 9fd ) &1 %9 @

FRA TG H A, TR Fg W 67 Heheld &1 Godid fwa1 9o 78 el fF Ik <ie *1 UgEr
121 (SIgUE-90-121) ¥ 842 T 9fd ¥, (WWeaegua-215) & e W |

WA, IR HE W 139 FsA Jodied d§ Ia goll fF Tsa  IRUTH-
10 9 IRUEE-44 F T W€ UeEr (122222 fEwm ufa B) waEitus wm g€ 16l
SRSl BRI @AW WE SU-134 ® qo U A% Ueddise o & We¥H fEA T |

T, VT &% W =R =G Ufwdl &1 Jedied foran 71 qon sk w1 399 (731 fen ufa
®) WEE-2 S W HR AaE W gE, SR wEE-he (645 TRW WiA B) SR WH SN & oHn
TR o |

@.tﬁ&q.ﬁ.,W%ﬁﬂ?wmﬁﬁw‘i%t@mﬁm@ﬂﬁwa@mmaﬁ
SMT-20 (606.30 TeRum Wi .) k1 gor # Ui, SIRTEA-10 (734.70 T wid ©.), THESITE-100
(649.00 oI Wi 2.) don THESIEE-101 (641.20 formm wia €.) grv eifues i &8 |

SEAR s W H T e H 11 i 1 qodin fha T qen ife sIRuTE-21, Taequd- 124
A THSIRTE-132 &1 B8 X 3 Feht ufdl § warn S| SWu-20 H g § T IS 30
aAfersh 9TH €2 |

T, 3MUE g W 15 SRS qq 15 9= & 7 95 T Had d e s 399 I T8 |
9 X H 6-12 fFm wfa & w1 gfg w0 A IRue e ¥ wud & fawm ¥ @ed gur gen
fer, fafir oSt U &1 Sie 3991 W hIE 996 T8 9T |

WA, @R dg R fafiE weiften Sdew, Fenrd qogsasian sfefar (dugs) don
T GANH &1 S1eagA fHan T 1 5-10 2F 9§ # R ¥ Frufed 9o (YEHe) & WM @ &
WS IS (770-1454 T wia 2.) Heiiferss o g8 | 10 27 9fd & & @ ¥ Frufed ga1 & w@m 4
rfrehad Yo SIE SU9 (508 femm wfa €.) wmw e |

AR A TEH A A, HER Fg W G I aEd ghg B Ak a9 T SIS @ v dF Ihg
Y4l S, AR, HEhiTael a1 Hierh gEeSEe (THTE) &1 AN far = qen I8 9 %
AT H =JAqH UICY o9 & Y aFeias gig FReE ama ged eifue ot | e (50
drdiew) & wEm ¥ gt e 39S (7500 fRw wia €.) ww gg |
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3 9.9.97, FRuer, e W gl sed (Tiee difisiagaea) w1 sia uiiefant & 1
foRan T | TR died HYU 9 wHE W UE T | 3TUS TR H UNl @i oMl "ael W fiu MU | @
IR STEEqsli ¥ SR R U § FYARA & TE | S § Fh qk o o™ H 21-25 feag #
o @ |

wWHgud, SR e | A @A W9, 9WR, @d 9w W@ & senfe 9
THiHd SIEl & A 1 IO HHHO AT wleAfesd AR T @H Fg wdewr fEHEr wm |
SISt & AUA H FARAEN TqT T AT W) W T o | A fafm sifaei a5 wuw 99 Ewer
VffaleTEeTE, AT, T, FEY, FeiRgd SG adl TEFIarT Sd o SierY] ¥ Hehitd o |

AT ( RagT FHirewiterar)

F0Y, R & W o siael W wae o1 H1er T 91 I8 9 R Sus gedt el & fafie
o H A9 & NS W v Wik gfg g2 | @ (383 feRwn wfa ©.) qen g (253 o wid )
S IS YT & 33 HEH UL AT off | Yok oI ST A9V & TIRE el U Hi T Hel
F BIE F T AU Hl Hee T T IR off | HIA FHI AYY Gl q SRR e |
off feran T qen 7w A R dy 9fg g e § eftrek o, TiumHa; SRR SrdeR St ge
Y e A9 T s e e g |

¥ 3 ~
Rttt SHAIA ( & SfuSant)

sfgusr e, omie W TaA H fafwe g qon fafw i@l & e &
FopEE 0 we uEn fe TSE # S @Ue (35-50 TRm TeM Wl ?) W wEd
geIfTR ghg ofbw g8, WumER: wel # SE (115.5-117.3 ) den wmEmsi & "@en
(29.0-31.5 wm@n ufa diem) erferhan off | wia den dgr S den fushad e G a9 50
it A WER O Al e § weifsh off | TS % AN g™ 959-1050 TR wha ©. e
ST TS g5, SafE o § 692-717 FRm R €. oS SO oS g8 | UF o WAM § ure faer
raEenel &1 e fohan e qen w7 urn fe eifue fae gm we wmenstt & Wi amEfasw gfs
gge At | wEa H 4-6 T g erfuenaw diw (927-984 TR wia ®.) qen e SuS (4387-
4751 foam 9fa €) <& & |

TRt ( ST FAET)

#07, BeR & | w0 U6 deM v faft i Sah], Sid Sl a1 39k GaASH! %
WA feran e den @@ qrEn foR AREel W0 % wERE % WA gR A (3007 T wfd €) @en
T (1228 o wfd €) Sus eifess off | AT W0 RS qe1 @ SE Sl (Geferd ael
Humet) & G5 AN g StfeRad st (3490 T wia €. 9w ¥k (1374 TR wfd ®.) v
U YTE g | 39 U0 §RI SehiEe ad off sifedd (6.04 wfaeid) W g |

ferrarar ( @rrer ferraar)

A, FeaHam &= W 31 gie Fome (S, FEAfe q91 ) St 9] |r=dl &1 o
SHRTO R GHE B T feman R e g 9w fR 400 e S sy SRt (52.7 wiiw)
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qenr iRt § o T (33 o) &1 b § wataw o | T o WA # fafvs sieyer medi qen
S Seeh! 1 G e e den mem fSEH gen Yo MeR Wie 1:2:1 % U H oo, s
SieRTor (51.0 wfaw) =t g ¥ Imam on | g SRl H 02 um uia fRm ger & X ¥ goeedey
o Hugsl & TIH TAM g 53.3 Wiaw I I ge |

TR ( FHIfoTad wiahiget)

TR TEE, S hg W AHER TAde & @i fafie Sl qur 9 SaR & GAsH @
e foF2 T | STl SO qUl TS A WeREdel & Sgd YA g i e
(63.3 ), ARAT (8.4 WA WRT M) qem IO (20750 FRIM ufa R.) weifaew ww gE |

et ( TeanT FHieTHITeTaI)

s gu.er, fRwe™, e W 43 SHAge @1 faftm weml & fod geai ¥ a9 gen o wofis
TmErs ® WA 1.5 ¥ 8.54, U Wt @arg 7.17 ¥ 14.44 T, Wuftw wmEnst w1 A 4.17 9@
7.88 Tt e fadaes wmensti &1 =9 4.18 9 7.18 Tt & wex on | faftm dever & Al w01 &
SMHR & YR W IRACA-9ed ¥ Aq gaTl T iferier Heherl # Bl &R & A & I a
fafter deperi § geRt omRR T o |

e W T o Waw | 34 Gwed w1 fafvw aaoi & fod sIRudEl e gl qodied
oo T | o, oirde, STEl, S den WU SWem & 100 WEHRI 1 STHOl & ford

iR TR a1 qen S YEWR H SAfushan SgEud Rl TTE, Iqud ST qen SidEl WEed
1 A @ |

THTHY, T dw W FI ™ WaHE doE ¥ @ gen fF yenm o &
TSR § e Ters) T3 st 3 372 Sl o1 ot o SCeTeneh el 3TIfereh oii v T[orere @ifereh off |

IR ( FHITHERT FTEeT)

st g.u.er, feemem, emvic W fafis sgyolt o 1 ve=H &g 30 Sl & sl 1 SieRTor fopan
T QA 09 FAA H agYON STHIO <@ T | WA f W A7 F <@ fh et gon w1 faw
T H il Hqel § TR g | diSie % HiEhiaEer s8R § famfad steveHtie o wefhe €
el gu § UREfad g8 | FaEl IR SeEE ¥ o 98 96 gal T e § qur & faeh
w@a: qon fredeed, 9 & WE 9 g |

feumer W T o T § e Ufedl 1 ARTHET Ykl g1 Mfvaek fascu fhan e qen
g 9d goTl foh Hehom o rgearar Afea oM 0.519 ¥ 0.950 & 9 o & fiaX o 99 HTh
fafasga off | waam faudt aua (12.083) MHTA20 TEM ¥ <@ T do1 SIRUHIES! WEm Yashis
(AR (2.638) SAMTAI0 UEWR H Faffas o |

freemed W e # fomm fuier ¥ 92 g9 &1 U FIH g SRTHIS! deheieh 1 WA fRe
T T AT WA g TR QRO YAk, W e e eifieAos,,, don swfe ffow geew
SATA16,, R TR, HEl, qen ARt e ¥yt § 4 A S Wk ¥ | TH I YIh
M0 R AT Jo AT § e 1140 <idt & e 1 fawawon gom |
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frewmers W Ry T stera fae sidla SR 1 9R SSIaal, SN HEERT @Ee, FEERT
TIRTE, HIFIERT FHSST AN FIGTERT @IFga] & HaX q A ST Gl Sl Ugar- ad
oA 1 JI fRa T de 9% <@ o |/at 190 dve o9 fEH & wHe: 180, 10 9 89 SvE
TEEA, THED a1 Aqd 4 | FHER el ° ifamad (100 fogsli W) q FABRT Eifergar
H =am (71 fagedt w) fawawo gon |

TR TR ( SRARTAT FTHTET)

gt H A, weHuT b R 99 iy FoEmst &1 e SEo ¥g Wew fma T qen wEAfed
(200 HHTA) & FAN GR wWaHE (92.0 Gfav) s ST g |

S (W2 3FeT)

Mg u.er, fewe™, e W THEth Tehi & WAN ¥ HEH TR0 v el § faqeeR &
T foRa T qen ST, 9 SeRTel gN difed 9omH U g |

fRuTerd W wEmTeren § SR Wi & AeEA ¥q 1A T T | ThemaE qdn fghesia
TS 7 el % SRR T WG foRal T | A% <@ T TR SR H 6-8 WA & gadd
9gq 4-11 fea@ g% 40C W W@ ™ dyul Wz ¥ weg merm 59 v (0.5 ¥ 1.0), MU
(0.5-1.0), 2-4 € (0.5 - 1.0) T Wfaw SHE & A T, 3TN FoGIH ol |

e W TR ScRadsd grl & fafasd Soe 3 89 fFy ™ T 9w e #§ uwt
% TN, T I S o SR, U SHR, U w FEE, e i oaE, 96 & RN, I
FT &, T W W, IO YRRI, 9T YR IS O & U we gt Saftads @ T |

T, R H5 W Afhan gl & R R, e & sisl w1 =57 foman o0 qen Safteds
TREA-11 gR 9 1 g § 19 39 W g2 | TRA-11 8 686 T wid . o 3US U &,
Slfw = (Shemg-2) & @ 25 wiowm siferer off |

R A& d ., HedR & W 80 HeheHl & Hodishd ¥ @ genl fF o SU9 444 (TEdiTE-9)
Y 1555 forn wfa . (THRMES-121) & weA off |

WH T, AR FE W NS FuAu UfHA B Gedi A T q4n = i, THede- 124
(947.07 T wia ®.), 45 HeW-1-6 (856.48 ferun wfd ®.), 60 HeW-2-5 (777.77 Towun wfa ©.),
THeTE-1 (768.52 T WA B) denm wwmel-29 (763.88 fEm W B) BN dwwm W@ SHemE-2
(759.26 Terun wfd B.) =t o1 § S8R SUS 1 WS TRl T | W 31 qherr § A Serd dfha
1 goaish feran T qen |eft ufeal, wermqR-2 (965.27 TR wfd 7)), W62 (905.09 I wfa
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2,4-Dichlorophenoxyacetic acid

Anand Agricultural University/ Assam Agricultural University

Abscisic Acid

All India Networking Research Project

Andhra Pradesh Horticultural University
6-Benzylaminopurine

Bidhan Chandra Krishi Vishwa Vidyalaya

C.C.S. Haryana Agricultural University

Colony forming unit

Days after planting

Days after sowing

Diethyl sulfate

Directorate of Medicinal and Aromatic Plants Research
Ethylmethane Sulphonate

Economic threshold level

Gibberelic acid

Good agricultural practices

G.B. Pant University of Agriculture and Technology
indole acetic acid

Indian Institute of Horticultural Research
Jawaharlal Nehru Krishi Vishwa Vidyalaya

Kerala Agricultural University

Medicinal and Aromatic Plants/ Months after planting
Maleic hydrazide

Mahtma Phule Krishi Vidyapeeth

Murashige and Skoog medium

N.D. University of Agriculture and Technology
Nitrogen-phosphorous-potash

Orissa University of Agriculture and Technology
Percent disease index

PD. Krishi Vishvidyalaya

Phosphate solubilising bacteria

Random amplified polymorphic DNA

Rajendra Agricultural University

Triilodobenzoic acid

Tamil Nadu Agricultural University

Uttar Banga Krishi Vishwa Vidyalaya

Y.S. Parmar University of Horticulture and Forestry
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SUMMARY

Directorate of Medicinal and Aromatic Plants (DMAPR) and its outreach programmes, All
India Networking Research Project (AINRP) on Medicinal and Aromatic Plants and AINRP
on Betelvine are engaged in research on these groups of plants. Salient findings of 2008-

09 are presented below:

ALOE (Aloe barbadensis)

A protocol was developed for the extraction of high quantity of good quality DNA from
the aloe gel using 4X CTAB with major modifications at DMAPR, Anand.

Thirty three genotypes evaluated at CCSHAU, Hisar showed that leaf yield ranged from
14815 to 52778 kg ha-1 and the mucilage ranged from 40.0 to 72.0%.

Crop responded well in terms of increased plant growth and vyield in four irrigations
at an interval of three months at CCSHAU, Hisar. Maximum leaf (24683 kg ha-1) and gel
(16047 kg ha-1) yields were recorded in this irrigation schedule. Highest level of N (60 kg
N ha-1) maximised plant height (69.0 cm), leaf number (12.9 plant-1), leaf yield (11002 kg
ha-1) and gel yield (7151 kg ha-1).

Leaf chlorophyll fluorescence kinetics varied significantly under various moisture stress
in a study at DMAPR, Anand.

ASALIO (Lepidium sativum)

Fifteen germplasm evaluated at CCSHAU, Hisar showed that highest seed yield was in
genotype HLS-8 (1825 kg ha-1), followed by HLS-4 (1775 kg ha-1). Thirteen germplasm
tested at RVSKVV, Mandsaur showed that highest seed yield was in MLS 7 (1987 kg ha-1)
followed by MLS 5 (1960 kg ha-1).

At NDUAT, Faizabad FYM (20t ha-1) produced better plant growth however, extended
the vegetative growth phase. Highest seed yield (1324 kg ha-1) was obtained from this FYM
dose. Among the different spacing tried, close spacing (30x10 cm) produced maximum
seed vyield (1216 kg ha-1).

At RVSKVV, Mandsaur two genotypes (MLS-1, MLS-7) were grown in combinations of
two row spacing (30 and 45) and three plant spacing (5, 10 and 20 cm). Seed yield was
highest at 30x10 cm spacing (1800 kg ha-1) for both the genotypes.

At RVSKVV, Mandsaur three irrigation schedules and four seed rates were tested. Highest
plant height (50 cm), number of branches (16.5 plant -1) and seed vyield (1550 kg ha-1) was
obtained from four irrigations (0, 30, 60 and 75 DAS). Use of 8 kg ha-1 seed rate produced
maximum vyield (1430 kg ha-1) which was at par with 10 kg ha-1 seed rate (1260 kg ha-1).

Under Mandsaur conditions, both sowing dates and seed rates had significant effect on
growth and seed yield. Plant height was maximum (101.6 cm) when sown at October 20 but,
number of branches (18.3 plant-1) and grain yield (1830 kg ha-1) were maximum at October 30
sowing. Optimum seed rate was found to be 6 kg ha-1 with maximum seed yield (1700 kg ha-1).

At NDUAT, Faizabad a leaf blight disease was common under experimental plot and
also in farmers’ field. The disease appeared approximately 40 days after sowing (DAS) and
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disease spread was faster after winter shower. The pathogen was isolated and identified as
Alternaria alternata (Fr.) Keissler. Application of mancozeb three times at 15 days interval
starting from 40 DAS produced lowest disease severity (PDI=12.0) and highest seed yield
(2000 kg ha-1).

ASHOKA (Saraca asoca)

Forty two accessions of Asoka evaluated at KAU, Trichur showed that accessions
collected from Thrissur and Trivandrum had vigorous growth. It was also found that higher
number of leaves had positive association with mean girth of stem.

Reproductive biology carried out in the species at KAU, Trichur showed anther dehisced
at the time of flower opening, between 5-6 am Stigma was receptive one hour after
flower opening and continued to be receptive for the full day. In natural condition, trees
were cross pollinated.

Four methods of grafting (cleft, whip, whip and tongue and side tongue) and two
methods of budding (chip and patch) were compared at DMAPR, Anand. Budding
methods failed to show bud union in all the three seasons tested. Whip and tongue
grafting performed during June-September showed highest success (86.67%) followed by
cleft grafting (73.33%). Pre-curing of scion one week before grafting was found best with
high grafting success.

Different quality parameters were studied at KAU, Trichur to differentiate commonly
used adulterant, Polyalthia longifolia. Ashoka dried bark samples were more rough on
outer surface and reddish on inner side. Water extract of P longifolia had milky green
fluorescence which was absent in authentic drug. Extract from ashoka produced four
fluorescent bands on TLC (water: propanol = 1:4) compared to two fluorescent spots
by the adulterant.

ASHWAGANDHA (Withania somnifera)

Growth study conducted in two ashwagandha varieties, JA 20 and JA 134 at DMAPR,
Anand showed that growth was very slow in the initial period up to 75 days and it
steadily increased from 90 to 150 DAS in both the cultivars. Young roots had higher
12-deoxywithanostramonolide and withanolide A and these decreased during maturity of
the roots. However, the total active ingredients yield increased due to the increase in dry
weight of root.

One hundred and thirty one accessions evaluated at DMAPR, Anand showed accessions
MWS 312, MWS 315, MWS 108, RAS 53 and RAS 39 had significantly higher seed yield
and root yield per plant than the best check, JA 20. Germplasm were also classified based
on gas exchange parameters.

Thirty accessions evaluated for various morphological and root parameters at CCSHAU,
Hisar showed that highest root yield was in Acc. 15 (253 kg ha-1), followed by Acc. 29
(230 kg ha-1).

Sixty seven accessions evaluated at RVSKVV, Mandsaur showed that dry root yield ranged
from 121 kg ha-1 (WS-90-121) to 842 kg ha-1 (MWS- 215).




DMAPR ANNUAL REPORT 2008-09 15

One hundred and thirty nine germplasm evaluated at MPUAT, Udaipur showed maximum
dry root yield in RAs-10 and RAs-44 (1222.22 kg ha-1). Sixty one germplasm exhibited
higher alkaloid content than the best check JA-134.

At AAU, Anand four selected lines were evaluated and dry root yield was significantly
higher in Sel 2B (731 kg ha-1) which was at par with Sel- Carrot (645 kg ha-1).

Four advanced lines were evaluated at MPUAT, Udaipur and three lines viz., RAS-10
(734.70 kg ha-1), MWS-100 (649.00 kg ha-1) and MWS-101 (641.20 kg ha-1) showed higher
dry root yield against best check JA-20 (606.30 kg ha-1).

In another trial at MPUAT, Udaipur eleven lines were evaluated and lines except RAS-
21, WS-124 and MWS-132 recorded higher dry root yield than the best check JA- 20.

At AAU, Anand sowing between October 15 and November 15 produced higher root
yield. Increasing the seed rate from 6-12 kg ha-1 improved plant stand at maturity however,
root yield was not influenced by different seed rates.

Different organic manures and phosphorous solubilising bacteria (PSB) and their
combinations were used at NDUAT, Faizabad. Application of 5-10 t pressmud ha-1 produced
maximum fresh root yield (770-1454 kg ha-1). Highest dry root yield was obtained from
10 t ha1 pressmud (508 kg ha-1).

Three growth retardants viz. TIBA, cycocil and maleic hydrazide (MH) were used
at RVSKVV, Mandsaur. TIBA showed highest vegetative growth suppressing activity with
minimum plant height. Highest root yield was associated with application of 50 ppm TIBA
(7500 kg ha-1).

Bionomics of spotted beetle (Henosepilachna vigintioctopuntata) was studied at DMAPR,
Anand. Beetle population was found throughout the year in the field. Eggs were laid in
batches on both sides of leaves. The grubs passed through four instars before transforming
into pupae. Developmental period from egg to adult emergence was 21-25 days.

Root samples collected from market, farmers’ field and experimental field were tested for
presence of microbial contaminants and carbendazim residues at MPUAT, Udaipur. None of
the samples showed detectable level of fungicide in the root. Different fungi belonging to
genera Trichoderma, Penicillium, Rhizopus, Aspergillus, Mucor and Fusarium and bacterium
from genus Pseudomonas were detected from the samples.

BALA (Sida cordifolia)

At KAU, Trichur crop was harvested at different ages. The yield attributing root characters
were significantly higher at 8 months after planting (MAP). Fresh (383 kg ha-1) and dry (253
kg ha-1) root yields were highest at 8 MAP. Dry root yield was at par for all the harvesting
age except 11 MAP. The crop was also grown under shade and open conditions. Plant growth
was significantly higher at open condition resulting ~3 times higher root yield than shade.

BLACK ISABGOL (Plantago indica)

In a field study conducted at DMAPR, Anand, it was observed that higher nitrogen
(35-50 kg N ha-1) induced better vegetative growth resulting maximum plant height (115.5-
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117.3 cm) and branches (29.0-31.5 plant-1). Maximum spike plant-1 was obtained from
highest N dose at 50 cm row spacing. Control plot produced 692-717 kg ha-1 seed while
N application resulted 959-1050 kg ha-1 seed yield. Among five different irrigation levels
tested, higher irrigation resulted better vegetative growth having more branches. Four to six
irrigations produced higher straw (4387-4751 kg ha-1) and seed (927-984 kg ha-1) yields.

BRAHMI (Bacopa monnieri)

Different organic manures and bio-fertilisers and their combinations were tested at KAU,
Trichur to increase yield. A combination of coir pith compost along with two biofertilisers
(azospirillum and PSB) produced highest fresh (3490 kg ha-1) and dry (1374 kg ha-1) herbage
yields. Bacoside content was also found to be highest (6.04%) with this treatment.

CHIRAYITA (Swertia chirayita)

Effect of three plant growth regulators (GA,, kinetin and IAA) on seed germination
was tested at UBKV, Kalimpong. GA, at 400 ppm was found to be the best with respect
to germination (52.7%) and minimum germination time (33 days). A media composition
of 1:2:1 (soil : sand : FYM) was best with higher seed germination (51.0%). Among the
bio-fertilisers, combined application of 2 g kg1 soil each of Azotobactor and PSB showed
53.3% germination.

COLEUS (Coleus forskohlii)

Different organic manures and bio-fertiliser combinations were tried in addition to
inorganic N-P-K forms at APHU, Bapatla. Inorganic fertiliser and combination of Azospirillum
and Phosphobacter application produced highest plant height (63.3 cm), branches (8.4
plant-1) and yield (20750 kg ha-1).

GILOI (Tinospora cordifolia)

Characterisation of forty three germplasm conducted at DMAPR, Anand showed that
number of primary branches varied from 1.5 to 8.54, internode length varied from 7.17
to 14.44 cm, diameter of primary branches varied from 4.17 to 7.88 mm and diameter of
secondary branches varied from 4.18 to 7.18 mm. Majority of the accessions were having
small starch granules of varied shapes.

At DMAPR, 34 accessions were characterised using RAPD markers. One hundred primers
from OPA, OPC, OPD, OPP and OP) were screened for optimisation, out of which maximum
polymorphism was found in OPC followed by OPA and OPD primers.

Preliminary studies at APHU, Bapatla showed that clones collected from Rajugaripalem
of Prakasam district had maximum values of morphological and economic traits, compared
to the other clones.

GUGGAL (Commiphora wightii)

Seed germination of 30 clones conducted at DMAPR, Anand showed nine clones as
polyembryonic. The apomictic embryo initials developed from the micropylar end of the
ovule only, differentiated into embryos. Flow cytometric study showed that endosperm
development in the species occured both by autonomously as well as by triple fusion.
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Molecular characterisation using RAPD markers of guggal conducted at DMAPR, Anand
showed a wide variation within and among the accessions having similarity matrix value
ranged from 0.519 to 0.950. Best resolving power (12.083) was observed in the primer
OPN20. The maximum RAPD primer index (RPI) (2.638) was observed for the primer OPN10.

RAPD technique used to find out markers linked to sex determination in the species
at DMAPR, Anand showed two RAPD markers viz., female-specific marker OPNO6,,, and
hermaphrodite-specific marker OPN 16, together can reliably differentiate the male, female
and hermaphrodite plants. A third marker, OPA20 amplified a ~1140bp fragment from

female and hermaphrodite.

The study conducted to identify and assess the genetic relationship within and among
four species of Commiphora viz. C. wightii , C. myrrha, C. caudata and C. stocksiana at
DMAPR, Anand showed a total of 190 bands, of which 180, 10 and 89 bands were
polymorphic, monomorphic and unique, respectively in nature. Maximum of 100 loci was
amplified in case of C. wightii and minimum (71) in C. stocksiana.

INDIAN VALERIAN (Valeriana jatamansi)

Three different plant growth regulators were tested at UBKV, Kalimpong for seed
germination. Kinetin (200 ppm) produced maximum (92.0%) seed germination.

ISABGOL (Plantago ovata)

Emasculation of flowers for artificial hybridisation using chemical agents was tried at
DMAPR, Anand and desirable results were obtained with GA; and ethrel.

A study was undertaken for regeneration of in vitro haploid plants at DMAPR, Anand.
Size of the spike was standardised for the uninucleate and binucleate microspores. It was
observed that the whole spike kept for 4-11 days at 4° C showed better response for
callusing in MS media containing BA (0.5-1.0), IAA (0.5-1.0) and 2,4-D (0.5-1.0) with 3%
sucrose in dark after 6-8 weeks of culture.

Artificial creation of variation through chemical mutagens initiated at DMAPR, Anand
showed some visible variants (mutants) for leaf colour, leaf length and breadth, leaf shape,
plant height, spike length, seed size, number of branches, hairs on leaf, flowering types
and plant types in M, generation.

At AAU, Anand also, seeds from M, generation were selected on the basis of maximum
number of spikes and mutant Sel 11 gave superior yield over the check. Seed yield was
686 kg ha-1 in Sel 11 compared to the Gl 2 where the seed yield was 546 kg ha-1 which
was about 25% more over the check.

Eighty accessions evaluated at RVSKVV, Mandsaur showed that seed yield ranged from
444 kg ha-1 (SPS-9) to 1555 kg ha-1 (MIB-121).

At MPUAT, Udaipur eight superior lines were evaluated and five lines viz. MIB-124
(949.07 kg ha-1), 45 Kr-1-6 (856.48 kg ha-1), 60 Kr-2- 5 (777.77 kg ha-1), HI-1 (768.52 kg
ha-1) and AMB-29 (763.88 kg ha-1) exhibited higher seed yield compared to the best check,
Gl-2 (759.26 kg ha-1). In another trial, three advanced lines were evaluated and all the
three lines viz., Palampur-2 (965.27 kg ha-1), PB-62 (905.09 kg ha-1) and Gumary (752.31
kg ha-1) recorded higher seed yield compared to the best check, GI-2 (752.28 kg ha-1).
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Aphid (Aphis gosypii) infestation was recorded in a field trial conducted at DMAPR,
Anand on effect of different dosages of nitrogen and irrigation levels. Crop received 60
kg N ha-1 had highest aphid incidence. Mean aphid population plant-1 was 222.6 (at
irrigation schedule 0, 20, 40, and 80 DAS). Lowest aphid population (2.7 aphids plant-1)
was associated with control plot from irrigation schedule of 0, 20, 40 and 60 DAS. Two
species of caterpillars, Junonia orithya L. and Hyposidra successaria Walker, were observed
at DMAPR, Anand. Both the species are first report of these pests in this crop.

JIVANTI (Leptadaenia reticulata)

Dry biomass production was maximum in 60 x 60 cm spacing (10976.1 kg ha-1) and
harvesting at 150 days (11236.5 kg ha-1) at AAU, Anand. It was also found that neither
different seedling age nor planting dates showed significant differences in terms of biomass

yield.

KALMEGH (Andrographis paniculata)

Ten lines were selected based on days to flowering at AAU, Anand and it was found
that days to flowering varied from 86.3 to 107.8 days among the selected lines. Selection
AK-1 took maximum days to flowering, followed by Sel 10 (107.50 days). Dry herbage
yield was also significantly higher in AK 1 (3455.21 kg ha-1).

At DMAPR, Anand different seed rate, row spacing, FYM dose and shade were tried to
standardise nursery techniques. Seedling height and seedlings ready for transplanting were
maximum at seed rate of 3 g m-1. Highest number of seedlings ready for transplanting was
produced at 15 cm spacing (852 m-2). Optimum FYM dose in terms of highest seedings
ready for transplanting from unit area was 4 kg m-2. Better seedling growth was achieved
under shade. Seedbeds under the shade (30-75% shade net) produced 26-72% more
number of seedlings ready for transplanting compared to open conditions.

A field trial was conducted at PDKYV, Akola to determine best plant spacing and harvesting
age. Plant growth and andrographolide content did not differ due to different spacing.
Planting at 30 x 15 cm and harvesting at 135 DAP produced highest fresh (7324.01 kg
ha-1) and dry (2199.40 kg ha-1) foliage yields. Different FYM levels and harvesting age were
also tried to maximise yield. Highest fresh (5173 kg ha-1) and dry (1788 kg ha-1) leaf yields
were obtained from 7.5 t FYM ha-1. Harvesting at 135 DAP produced highest fresh (4822
kg ha-1) and dry (1833 kg ha-1) leaf yields as well as andrographolide yield (38.5 kg ha-1).
NPK uptakes reached maximum at the highest nutrient dose.

Different doses of organic manures and bio-fertilisers and their combinations were tested
at NDUAT, Faizabad. Maximum fresh (10654 kg ha-1) and dry (3515 kg ha-1) herbage yields
were obtained with the application of 10 t pressmud ha-1.

LONG PEPPER (Piper longum)

Eight selected genotypes were evaluated at KAU, Trichur for high spike and alkaloid
yields. It was found that Acc.No.2 was superior (665 kg ha-1) to the existing high yielding
variety ‘Viswam’ (508 kg ha-1).

At PDKV, Akola application of FYM, neem cake and urea significantly influenced the
growth and yield. Maximum fruits (85.3 plant-1) and dry fruit yield (323.93 kg ha-1) were
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produced from 75 kg N ha-1 through urea. Piperin content was not affected by application
of FYM, neem cake or urea.

MAKOI (Solanum nigrum)

At APHU, Bapatla minimal descriptor was developed in the species and it revealed that
the entire accessions collected could be categorised into three groups viz., plants of smooth
leaf without trichomes bearing black berries, plants of wavy leaf with trichomes bearing
black berries and plants of wavy leaf with trichomes bearing red berries.

Different organic manures (FYM, neem cake and vermicompost), inorganic nitrogen
doses and their combinations were tested at APHU, Bapatla to maximise growth and
yield. Highest yield was obtained from neem cake + 40 kg N ha-1 (3966 kg ha-1). Higher
inorganic nitrogen dose increased disease and insect attack.

OPIUM POPPY (Papaver somniferum)

Two hundred and thirty five germplasm evaluated at RVSKVV, Mandsaur showed that
latex yield plant-1 varied from 0.00 g (Posta-91) to 0.32 g (UO-7982& JA-16). Seed yield
ranged from 1.04 g (NBRI-9) to 3.37g (MOP-1088).

Forty three accessions evaluated at MPUAT, Udaipur showed that 16 germplasm had
higher latex yield over the best check Chetak Aphim (27.38 kg ha-1). In another trial,
ten superior lines evaluated showed that five lines, viz., UOP-78 (31.40 kg ha-1), UOP-34
(30.80 kg ha-1), UOP-60 (28.75 kg ha-1), UOP-43 27.98 kg ha-1) and UOP-83 (27.94 kg
ha-1) exhibited higher latex yield over Chetak Aphim (27.80 kg ha-1).

A total of 235 germplasm lines were screened against powdery mildew at RVSKVV,
Mandsaur. Twenty two lines were found resistant.

Six hybrids tested at RVSKVV, Mandsaur showed that Hybrid MOH-2 recorded significantly
higher latex yield (50.71 kg ha-1) followed by MOH-1 (48.28 kg ha-1) compared to check
JOP-540 (46.84 kg ha-1). At Udaipur, two hybrids viz; ROH-36 and NDH recorded higher
latex yield (26.02 kg ha-1, 25.20 kg ha-1) over Chetak Aphim (24.7 kg ha-1). At Faizabad,
highest latex yield was in NDH-2 (42.74 kg ha-1) followed by NOP-4 (38.86 kg ha-1) .

Five newly developed hybrids evaluated at MPUAT, Udaipur showed that three hybrids
viz. PHO-36, PHO-33 and PHO-35 recorded high latex yields (29.33 kg ha-1, 26.4 kg
ha-1 and 25.7 kg ha-1) over Chetak Aphim (25.5 kg ha-1). Six new hybrids developed at
Faizabad centre were also tested. Maximum latex yield was in hybrid NDH-3 (53.39 kg
ha-1) followed by NDH-4 (46.12 kg ha-1).

To standardise nutrient management for opium poppy and ashwagandha crop sequence,
an experiment was carried out at MPUAT, Udaipur. Increasing levels of nutrients significantly
increased growth, yield and quality. Increase in organic matter to opium poppy significantly
increased different growth parameters and yield of succeeding ashwagandha crop. However,
inorganic nitrogen to opium poppy did not influence productivity and quality of succeeding
ashwagandha significantly. Application of 30 kg N ha-1 to ashwagandha significantly increased
root yield (778 kg ha-1) and total alkaloids content (0.55%).

Six fungicides were tested against powdery mildew at RVSKVV, Mandsaur. Bayletan was
most effective with 61.43% reduction in percent disease index compared to control. Latex
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(25.27 kg ha-1), seed (416.68 kg ha-1) and husk (596.21 kg ha-1) yields were also highest
with this chemical.

PALMAROSA (Cymbopogon martinii var. motia)

Sixteen superior lines were evaluated at CCSHAU, Hisar showed that four lines yielded
significantly higher oil yield against the check RH-49. The highest oil yield was observed
in PRH 8-5 (86.956 It ha-1).

SAFED MUSLI (Chlorophytum borivilianum)

Studies carried out for identification and establishment of genetic relationships in three
species of Chlorophytum (C. borivilianum, C. arundinaceum and C. tuberosum) and two
high yielding clones of C. borivilianum using RAPD markers at DMAPR, Anand showed two
major clusters viz., the first major cluster constituted C. arundinaceum and C. tuberosum,
and the second major cluster composed of two subclusters; the first subcluster represented
the two high yielding clones of C. borivilianum whereas the second subcluster represented
open pollinated seedling progenies of C. borivilianum.

A protocol was developed at DMAPR, Anand for micropropagation of C. arundinaceum
using stem disc as explant. Micropropagated plantlets were hardened in the green house
and successfully established in the field where 99% of the plants survived showing luxuriant
growth and flowered.

Twenty-four accessions evaluated at RVSKVV, Mandsaur showed wide range of variability
among the accessions. Maximum fresh fasciculated root yield was in MCB-412 followed
by MCB-414 (2965 kg ha-1) compared to 2449 kg ha-1 fresh fasciculated root yield in the
check variety JSM—405 .

Eleven accessions were evaluated at CCSHAU, Hisar and the highest fresh root yield
was recorded in JSM-405 (5593 kg ha-1), followed by HCB-2 (4815 kg ha-1).

At MPUAT, Udaipur twenty two new accessions were evaluated and nine accessions
yielded higher fasciculated root yield over the check, MCB-405.

Five superior lines were evaluated at PDKV, Akola and it was found that none of the
lines could record superior yield than the check. AKSM-01 recorded highest fasciculated
root weight (35.55 g plant-1) followed by AKSM-03 (33.90 g plant-1) which were at par
with check JSM- 405 (33.65 g plant-1).

Five superior lines were evaluated at MPUAT, Udaipur and four lines viz., RC-77 (4250
kg ha-1), PC-2 (3806 kg ha-1), RC- 64 (3640 kg ha-1) and CBI-7 (3306 kg ha-1) produced
higher fasciculated root yield over the check, MCB-405 (3250 kg ha-1). RC- 77 recorded
maximum saponine and sapogenine contents.

Different doses of FYM and two different bio-fertilisers were tested at PDKV, Akola
to optimise growth and yield. Application of 20 t ha-1 FYM and seed treatment with
azotobacter recorded significantly higher fresh (3819 kg ha-1) and dry (688 kg ha-1) fleshy
root yields. Similar trend was also observed in saponin yield however, sapnoin content was
not influenced due to FYM and biofertilisers.

Fleshy root samples collected from market, farmers’ field and from experimental field
were analysed for carbendazim residue and microbial load. Market samples contained
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minimum carbendazim residue (38 ppm) while farmers’ field sample contained highest
residue (47 ppm). Different fungi Trichoderma, Aspergillus, Fusarium and Mucor and a
bacterial (Pseudomonas) genera were detected.

SANKHPUSHPI (Convolvulus microphyllus)

An experiment was conducted at AAU, Anand to determine optimum seed rate and
spacing for dry biomass. All the seed rates and spacing produced non-significant difference
in dry herbage vyield.

SATAVARI (Asparagus recemosus)

Twenty six genotypes collected from different places of Haryana were evaluated at
CCSHAU, Hisar and the highest fresh fasciculated root yield was obtained in HAR-03-18
(1043.21 q ha-1). The highest saponin content was recorded in HAR-4.

The crop was observed infested with a beetle in the month of February at DMAPR,
Anand. The beetle was identified as Lema downesi Baly and is reported for the first time
on this crop from India.

SENNA (Cassia angustifolia)

Caterpillar of Catopsilia pyranthe was found infesting the crop at DMAPR, Anand. The
adults as well as other immature stages were common during April to September and March.
However, prevalence of different stages increased with the increase in humidity, reaching
maximum during October (high humidity and less rains). The population started dwindling
with the decrease in temperature from December onwards and reached zero level during
January and February. The adult bred throughout the year. Eggs were laid singly on both
the side of leaves in the ratio of 1:1. The larvae passed through five larval stages before
transforming into pupa. Development period from egg to adult emergence was 22-29 days.

VACH (Acorus calamus)

Eleven clones were collected from various parts of Andhra Pradesh and evaluated at
APHU, Bapatla. Rhizome weight varied from 60 to 43.0 g plant-1. Based on the literature
and observations made in collected germplasm, a minimal descriptor was also developed
in the species.

ARIS Cell

A web based network on herbal garden in India was developed and hosted at www.
herbalgardenindia.org by the DMAPR, Anand with funding from NMPB.

Different databases developed earlier like Medicinal and Aromatic plants References
Information System, Traders Information system on Medicinal and Aromatic plants, Website
of DMAPR, Digital Photo Library of Medicinal & Aromatic Plants, Digital Herbarium of
Medicinal & Aromatic Plants in India were maintained and updated.

AINRP on Betelvine

Germplasm are maintained in seven centres and evaluated in six centres. Major emphasis
for evaluation was given on leaf characteristics, vine growth, resistance to pest and diseases,
keeping quality and organoleptic properties while evaluating the betelvine germplasm.
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Hybrid evaluation conducted at two centres viz. APHU, Bapatla and MPKYV, Sangli
showed that GN hybrid did not show higher yield than their local checks. However, hybrid
recorded significantly higher leaf quality such as leaf size (16.06 x 12.15cm), fresh weight
of 100 leaves (345.31 g) and shelf life.

At IIHR, Bangalore, hybridisation was in full progress. A large number of crosses were
made and the seedlings are in evaluation trial. Ten hybrids selected were multiplied for
distribution to other centres for evaluation. Another ten selections were made from the
hybrid progeny raised during 2007-08.

RAPD technique was used to find out markers linked to sex determination in male and
female plants at DMAPR, Anand. Three male-specific RAPD markers OPA04,, , OPAO8 , and
OPNO2,., and two female-specific markers OPAO8,, ~ and OPC06,, were found to reliably
differentiate the male and female plants. Ploidy comparison also showed the differences in

male and female plants.

Integrated crop management (ICM) combining INM and IPM was studied for one more
year in APHU, Bapatla; BCKV, Kalyani; and MPKV, Sangli centres.

Epedemiological studies of important diseases were conducted at three centres (APHU,
Bapatla; BCKV, Kalyani; MPKYV, Sangli).

Demonstration of disease management technology developed by the centres in the
farmers’ field was successfully carried out by BCKV, Kalyani; JNKVV, Jabalpur and RAU, Pusa.

Economic threshold level (ETL) for tobacco caterpillar was studied at APHU, Bapatla
and scale inscet at TNAU, Sirugamani. Results showed that presence of three larvae of
tobacco caterpillar plant-1 can cause significant yield loss at which control measures need
to be initiated to avoid economic loss. It was also found that crop was not affected up
to 6 scales per 2 m vine (0.33 scales leaf-1). Control measures required if it crossed this
threshold level.
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From the dawn of human civilisation, plants have been used as a source of medicinal
resource. Use of medicinal plants for different ailments have been modified, tested and
standardised according to practitioners’ wisdom. Hence, over a period of time use of these
drugs have been monitored by population. Usually, this wisdom flows through generations
for use by others. However, influence of modern science and other geo-political situation
caused harm to this flow. Modern medicine took over as the only available method of
medication. In the process, many information got lost or, distorted. However, people have
started becoming familiar with side effects of modern medicines and its failure to manage
the entire health system. Accordingly, appreciation for the traditional medicine started gaining
popularity in the new world.

This phenomenon warrants for increased demand for many medicinal and aromatic
plants (MAP). It is beyond the limit of the traditional source of these plants — forests to
meet this increased demand. Moreover, people’s awareness for quality drug also requires
the plants production be standardised. Hence, cultivation of these plants becomes evident.
However, cultivation of the wild species requires many aspects to be worked upon to
ensure the quality of MAP.

It is essential that the plants should be domesticated and their genetic resources must be
conserved. Better plant types need to be selected from the available germplasm in terms of
productivity and quality. The cultivation method needs to ensure high productivity to meet
the demand as well as retain the medicinal properties intact. Hence, various aspects like
growth habit, growth environment, soil types, irrigation and fertilisation application schedules
and sowing and harvesting times are to be standardised. Disease and pest problems in
the standing crops and harvested material are to be managed to keep the product safe
for consumption. A newer dimension of traceability of the drug has also being thought to
be added. This requires data recording and certification on all aspects from production to
processing to handling. It will be easy to trace and plug the problem, if any.

To ensure this, FAO advocates development of good agricultural and collection practices
for this group of plants. Directorate of Medicinal and Aromatic Plants Research (DMAPR)
and its partner State Agricultural University (SAU) centres under the aegis of All India
Networking Research Project on Medicinal and Aromatic Plants (AINRPMAP) as well as All
India Networking Research Project on Betelvine (AINRPB) are ushering to fulfil this goal. This
report presents the salient findings of the research conducted during 2008-09 at DMAPR
and its outreach programmes by these organisations.

Mandate

* Develop appropriate production, protection and processing technologies for important
medicinal and aromatic plants through basic, strategic and applied research.

* Germplasm enhancement of various medicinal and aromatic plants.
* Production of parental lines and breeders’ stock.

* Act as a National Repository for the genetic resources of some important medicinal
and aromatic plants.
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Coordinate research under the All India Networking Research Project on Medicinal &
Aromatic Plants and Betelvine.

Act as an Information Data Bank on medicinal and aromatic plants.

Transfer of technologies developed by the DMAPR to the farmers through cooperation
with the developmental agencies.

Mandate Crops

Aloe (Aloe barbadensis Mill.)

Ashwagandha (Withania somnifera Dunal.)

Giloi (Tinospora cordifolia (Willd.) Hook f. & Thoms. )
Guggal (Commiphora wightii (Arn.) Bhandari)

Isabgol (Plantago ovata Forsk.)

Lemongrass (Cymbopogon flexuosus Nees ex. Steud Wats.)
Palmarosa (Cymbopogon martinii Stapf. Var. motia)

Safed musli (Chlorophytum borivilianum Santapau & Fernades)

Senna (Cassia angustifolia Vahl.)

Objectives

To identify plants which need attention of agricultural scientists and to collect, maintain
and evaluate the identified plants.

To carry out those basic researches on the chosen crops, which are useful to develop
their GAP.

To coordinate the activities of the centres of AINRP on Medicinal & Aromatic Plants
and Betelvine located in various agro-climatic zones of India.

To provide planting material and technical know-how generated for further testing and
refinement by the centres of the co-ordinated project and DMAPR.

To develop partnership between this research centre and private sector, NGOs and farmers’
associations/progressive farmers interested in promoting the use of herbal medicines.

Outreach Programmes

The head quarters of two All India Networking Projects such as All India Networking

Research Project on Medicinal and Aromatic Plants (AINRPMAP) and All India Networking
Research Project on Betelvine (AINRPB) are housed in the DMAPR. The Director is also
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responsible for coordination and monitoring of research work in these two projects as Project
Co-ordinator in addition to his duties. There are ten centers in SAUs under AINRPMAP and

nine centers in SAUs and one centre at IIHR, Bangalore are participating under AINRPB.

The different centres under the AINRPs are as follows:

AINRPMAP

Y.S. Parmar University of Horticulture & Forestry
(YSPUH&F), Solan

G.B. Pant University of Agriculture & Technology
(GBPUAXKT), Bharsar

C.C.S. Haryana Agricultural University (CCSHAU),
Hisar

N.D. University of Agriculture & Technology
(NDUAT), Faizabad

Uttar Banga Krishi Vishwavidyalaya (UBKV),
Kalimpong

Maharana Pratap University of Agriculture &
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ALOE (Aloe barbadensis)

It belongs to the family Liliaceae and is a native
of Africa, Canary Islands, Spain and Mediterranean
countries which has spread and naturalised to other
parts of the world including India. The characteristic
bitter taste of aloe possesses many medicinal
properties. The leaves are alterative, stomachic,
aphrodisiac, cathartic, emmenagogic, astringent,
antidotal, anthelmintic and hepatic stimulant. Aloe
gel gives cooling effect and acts as a moisturising
agent. It is thus included as basic raw material
in preparation of creams, lotions, and shampoos.

DNA extraction protocol

DMAPR, Anand: An efficient DNA extraction protocol was developed for large quantity and
good quality DNA from the gel of A. barbadensis using 4X CTAB with major modifications.
The isolated DNA had normal spectra in which the A, /A, = ratios were 1.6-1.7. Agarose
gel eletrophoresis also demonstrated no evidence of protein and RNA contamination and
confirmed that the DNA was of high molecular weight compared with undigested A DNA;
the yield ranged between 10 and 20 ug gram-1 of gel.

Collection and evaluation of germplasm

CCSHAU, Hisar: Thirty three genotypes including HAV-1 as check were evaluated for
yield and yield contributing characters. Plant height ranged from 40.0 cm (HAV-04-4) to
69.3 cm (KC/OP-33); leaf length varied from 37.3 cm (HAV-04-4) to 53.3 cm (KC/OP-33);
leaf width from 5.7 cm (HAV-04-5) to 11.0 cm (IC-112526); fresh leaf weight plant-1 ranged
from 533.3 g (HAV-04-5) to 1900.0 g (IC-112526) and leaves plant-1 from 4.3 (HAV-04-4)
to 10.3 (KC/OP-23). Leaf yield ranged from 14815 kg ha-1 (HAV-04-5) to 52778 kg ha-1
(IC-112526) and the mucilage ranged from 40.0% (KC/OP-33) to 72.0% (IC-112567).

Effect of irrigation and planting methods on growth and yield

CCSHAU, Hisar: A field trial was conducted to standardise irrigation requirement and
planting methods. The crop was grown as rainfed or, irrigated twice (during summer and
winter) or, thrice (at 4 months interval) or, four times (at 3 months interval). Planting was
done in the beginning of August either on flat bed, ridges or, raised beds. Irrigation levels
created significant differences in the different parameters observed. However, planting methods
did not have any significant effect. After 12 months of planting, highest plant height was
observed with three—four irrigations (68.8-72.5 cm). Highest leaf yield was recorded with
four irrigations (24683 kg ha-1), followed by three irrigations (20104 kg ha-1). Leaf gel yield
also showed similar trend with 16047 and 13067 kg ha-1, respectively from these treatments.

Effect of nitrogen and phosphorous fertilisation on growth and yield

CCSHAU, Hisar: In a factorial experiment four levels of nitrogen (0, 20, 40 and 60 kg
ha-1) and three levels of phosphorous (0, 15, and 30 kg ha-1) were tested. Plant growth
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observations recorded one year after plantating showed that nitrogen significantly influenced
plant height, leaf length, number of leaves plant-1, leaf yield and gel yield. Maximum plant
height (69.0 cm), leaf number (12.9 plant-1), leaf yield (11002 kg ha-1) and gel yield (7151
kg ha-1) were observed in 60 kg N ha-1. However, phosphorous levels failed to show any
significant difference on any of the parameters studied.

Effect of soil moisture stress on chlorophyll fluorescence kinetics

DMAPR, Anand: A study was conducted to understand the response of aloe to progressive
soil moisture deficit and its effect on physiological functions and chlorophyll fluorescence
kinetics. Soil moisture stress was imposed to pot grown plants by withholding water for
90 days. Chlorophyll fluorescence kinetics was monitored in the young, mature and older
leaves. Maximum quantum efficiency (Fv/Fm) was 0.73, 0.76 and 0.70 in the young, mature
and older leaves of control plants, respectively. It did not alter significantly in all the leaf
types. Photosystem Il (PSIl) maximum efficiency (Fv’/Fm’) reduced marginally in the young
and older leaves compared to mature leaves. PS Il efficiency factors were 0.13, 0.11 and
0.12 in the young, mature and older leaves of control plants, respectively and drastically
reduced under stress. Both photochemical and non-photochemical quenching quotients
altered significantly under stress. There was 60% reduction in the photochemical quenching
in all leaf types at the end of the treatment period. Large increase in non-photochemical
quenching of 26.79%, 17.53% and 56.51% in young, mature and older leaves were recorded,
respectively. Electron transport rate in stressed plants reduced by 69.6%, 54.0% and 62.1%
in young, mature and older leaves, respectively compared to control plants.

ASALIO (Lepidium sativum)

It is a small herbaceous annual herb of family pms
Brassicaceae. The species is believed to be originated
in the high land region of Ethiopia and Eritrea which
was later introduced to Europe and western Asia.
The crop is grown during rabi season in the selected
areas of India mainly as seed crop and also for [
salad purposes. The plant is used in the treatment |
of asthma, coughs, and bleeding piles. The leaves
are mildly stimulant and diuretic. The seeds are
galactogogue, laxative and diuretic. Mucilage obtained
from the seeds soothes irritation of the intestines in
cases of dysentery and diarrhoea.

Evaluation of germplasm

CCSHAU, Hisar:Fifteen germplasm were evaluated and it was found that plant height
ranged from 98.0 to 137.5 cm; branch plant-1 ranged from 6.5 to 12.5; seed yield plant-1
varied from 3.63 to 35.11 g; seed yield ranged from 1335 to 1825 kg ha-1 and 1000-seed
weight ranged from 1.65 to 2.45 g. The highest seed yield was recorded in genotype HLS-8
(1825 kg ha-1), followed by HLS-4 (1775 kg ha-1), HLS-3 (1742 kg ha-1), HLS-11 (1715 kg
ha-1) and HLS-1 (1695 kg ha-1).

RVSKW, Mandsaur:Thirteen germplasm were collected from farmers’ field of Madhya
Pradesh and were tested for seed yield and yield contributing characters. The highest seed




32 DMAPR ANNUAL REPORT 2008-09

yield was recorded in MLS 7 (1987 kg ha-1) followed by MLS 5 (1960 kg ha-1), MLS 1
(1933 kg ha-1) and MLS 6 (1733 kg ha-1). The mean plant height ranged from 75.0 cm
(MLS 1) to 96.0 cm (MLS 13) and number of branches per plant ranged from 15.0 (MLS
2) to 26.0 (MLS 13). Maximum 1000 seed weight was recorded by MLS 6 and MLS 8
(1.86 g) followed by MLS 10 (1.84 g and MLS 4 (1.83g).

Effect of FYM and spacing on seed yield

NDUAT, Faizabad: The experiment was laid out to find out optimum dose of FYM
and spacing for growth and seed yield. Three FYM doses (0, 10 and 20 t ha-1) and three
spacing (30x10, 30x15 and 30x20 cm) were tested. Significantly higher plant height (111.9
cm) was attained due to highest FYM dose than other treatments. Branches were also
maximum (23.1 plant-1) in this treatment. Higher FYM dose extended the vegetative growth
phase and bud initiation was delayed compared to others. It started at 88 DAS compared
to 82 DAS in case of control. Different spacing produced non-significant differences in
terms of plant height. However, maximum branches (22.9 plant-1) were produced from
30x15 cm spacing. Bud initiation was earlier in 30x10 cm spacing where, it started at
83 DAS. Significantly highest seed yield (1324 kg ha-1) was obtained with the application
of 20 t FYM ha-1 compared to other treatments. Among the different spacing tried, close
spacing (30x10 cm) produced maximum seed vyield (1216 kg ha-1).

Effect of spacing on growth and yield

RVSKVV, Mandsaur: Two genotypes (MLS-1, MLS-7) were grown in combinations of
two row spacing (30 and 45 cm) and three plant spacing (5, 10 and 20 cm). Plant height
was significantly highest (50-60 cm) when grown at closer plant spacing for all row spacing
and genotypes. However, reverse was the trend for number of branches. Seed yield was
highest at 30x10 cm spacing (1800 kg ha-1) for both the genotypes. However, it was at par
with the yields obtained at 45x5 cm in MLS-1 (1500 kg ha-1) and MLS-7 (1700 kg ha-1).

Effect of irrigation and seed rates on the growth and yield

RVSKWV, Mandsaur: A field experiment was conducted to standardise irrigation schedule
and seed rate. Three irrigation schedules were followed (i) at 0 and 30 days after sowing
(DAS), (i) at 0, 30 and 60 DAS and (iii) 0, 30, 60 and 75 DAS; while four seed rates (8,
10, 12 and 15 kg ha-1) were applied. Highest plant height (50 cm), number of branches
(16.5 plant -1) and seed yield (1550 kg ha-1) were obtained from four irrigations. Seed
yield was 37.78% and 77.14% higher compared to three and two irrigation schedules,
respectively. Higher seed rate increased plant height, highest (50.6 cm) being at 15 kg
ha-1. However, number of branches showed reducing trend with increasing seed rate.
Seed vyield was maximum (1430 kg ha-1) with 8 kg ha-1 seed rate. However, it was at
par with next higher seed rate (1260 kg ha-1).

Effect of sowing dates and seed rates on the growth and yield

RVSKW, Mandsaur: To standardise the seed rate at varying sowing dates, the crop
was sown at 10 days interval between 10 October and 20 November with a seed rate
of 6, 8 or 10 kg ha-1. Both sowing dates and seed rates had significant effect on growth
and seed yield. Plant height was maximum (101.6 cm) when sown at October 20 which
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was at par with that of October 10 sowing (95.0 cm). Number of branches (18.3 plant-1)
and grain yield (1830 kg ha-1) were maximum at October 30 sowing and was also at par
with November 10 sowing (1700 kg ha-1). Increasing seed rate increased the plant height
but, reduced number of branches. Optimum seed rate was found to be 6 kg ha-1 with
maximum seed yield (1700 kg ha-1).

Leaf blight disease and its control

NDUAT, Faizabad: A leaf blight disease was commonly observed in experimental plots
and also in farmers’ field. The disease appeared late, approximately 40 days after sowing.
The infection first appeared on leaves and then spread to stem and seeds. The spots on
the leaves were initially circular and brown in colour. These later coalesced and formed
irregular patches without definite margin. In older lesions, centre of the spots became
greyish in colour with dark brown margins. Similar elongated spots were also observed
over the stems. After winter rains, the disease spread was faster and covered 75-80% of
the stem area and caused heavy defoliation. Surface of the seeds turned dark brown to
blackish. The seeds either germinated to produce sick seedlings or, failed to germinate. The
pathogen was isolated and identified as Alternaria alternata (Fr.) Keissler. The pathogenicity
of the fungus was confirmed by inoculating the potted plants.

To manage the disease, a field trial was conducted with foliar application of both contact
(mancozeb) and systemic (propacanozole) fungicides. The foliar sprays were applied following
various schedules starting first spray at 40 DAS. Both the fungicides significantly reduced
disease severity and increased seed yield. Application of mancozeb three times at 15 days
interval produced lowest disease severity (PDI=12.0). However, it was at par with three
applications of propaconazole at 40, 55 and 70 DAS and two applications of mancozeb at
40 and 55 DAS which produced PDI of 13.0 and 14.6, respectively. In terms of seed yield,
three application of mancozeb was best (2000 kg ha-1) and was at par with all fungicide
spray schedules when any of the fungicides was applied at least twice.

ASHOKA (Saraca asoca)

The plant belongs to the family Caesalpiniaceae.
It is a small evergreen tree of about 9 m height. @8
Flowers are orange or orange-yellow, turning [§
vermilion, arranged in corymbose panicles. The
plant is a native of India, Srilanka, Bangladesh
and Myanmar. In India, it is distributed in the
central and eastern Himalayan foot hills and also in
western peninsular India. The species is becoming
rare throughout the country. The astringent bark is
stimulant in effect on the endometrium and ovarian
tissues and used for the treatment of menustrual
pains, and menorrhagia due to uterine fibroids.

Evaluation of germplasm

KAU, Trichur: Forty two accessions were maintained and evaluated. Results revealed
lot of variability for many of the morphological traits from seedling onwards.The accessions
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collected from Thrissur and Trivandrum showed vigorous growth represented by its
increased height, number of leaves and higher girth of the stem. It was also found that
higher number of leaves had positive association with mean girth of stem. IC 566487
and IC 566492 started flowering after two years of planting. Out of the 42 accessions,
24 accessions were selected for assessing the tannin content and its relationship with
bark characters.

Reproductive biology

KAU, Trichur: Reporoductive biology was studied in the species. Flower opend between
5 to 6 am, irrespective of the genotype, age of the tree and prevailing climatic conditions.
Anther dehisced at the time of flower opening, between 5-6 am, anthers dehisced by
longitudinal slits. Stigma was receptive one hour after flower opening and continued to
be receptive for the full day. Pollen was creamy white, tricolpate and round with smooth
exine. Average size of pollen was with 31.18 um length and 30.4 pum breadth. In sucrose
solution, pollen germination recorded was 45%. In natural conditions, trees were cross
pollinated. Percentage of pod set under open pollination was 42.5%. Self pollination was
also present to a very small extent in bagged inflorescence. Percentage of pod set under
selfing was 4.37%. Pollinators causing pollination were identified mainly as ants. Wind also
played role to a very small extent causing cross pollination. On attaining full maturity, pods
were green in colour with seed number pod-1 varying from 2 to 5. Average fruit size was
3.3 cm x 2.3 cm.

Effect of different methods and season of grafting on propagation

DMAPR, Anand: Four methods of grafting (cleft, whip, whip and tongue and side
tongue grafting) and two methods of budding (chip and patch budding) were tested on
one year old seedlings as rootstocks. The scions were procured from eight year old tree.
The scions were pre-cured one week before grafting/budding. The grafting was performed
during different seasons (January-March, June-September and October-December) in a year
to standardize the best season of grafting. After grafting, the plants were kept under poly-
house with intermittent mist to the grafted plants.

Two budding methods tried, failed to show bud union in all the three seasons. Also,
none of the grafting methods showed any success in graft union when performed during
the month of January to March.

Among different grafting methods performed during the month of June-September, whip
and tongue grafting showed highest grafting success (86.67%) followed by cleft grafting
(73.33%). However, 26.67% success in cleft grafting was achieved in October-December
followed by whip grafting (13.33%) and side tongue grafting (6.67%). Minimum time taken
for bud sprout was in whip grafting (9.7 days) during June-September, followed by whip
and tongue grafting (12 days). During October—December, cleft grafting produced maximum
number of buds sprout graft-1 followed by whip and tongue grafting during June-September.
However, maximum number of leaves per graft was observed in whip and tongue grafting
during June-September followed by cleft grafting. Whip tongue grafting during June-September
took minimum time for graft union.
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Effect of pre-curing of scions on graft union

DMAPR, Anand: Pencil thickness stems were selected and pre-cured at 1, 2, 3 and 4
weeks before cleft grafting during the month of June—July . In control plants, the scions were
pre-cured immediately before grafting. Pre-curing made 1 week before grafting produced bud
sprout in minimum time (18 days), highest number of bud sprouts (2.1), highest number of
plants with graft union, highest grafting success (75.0%), highest number of leaves per plant
(11.3) and minimum days for graft union (31.4). The next best treatment was pre-curing
2 weeks before grafting with 60% success. However, pre-curing done before 4 weeks of
grafting did not show any positive results. It was also observed that the dormant buds in
the scions started sprouting in the mother plant when pre-cured scions left in the mother
plant for more than two weeks.

Standardisation of air layering

DMAPR, Anand: During monsoon season, one year old, brown blotched, pencil thick
(8-10 mm) shoots were selected from two-three year old mother plants. Leaves were
removed from the base of the selected shoot and 2.5-3.0 cm notch per girdle was made
in the inter-nodal region. Two concentrations of IBA (2500 and 4000 ppm) along with
control were tried for propagation through air layering. IBA solutions were smeared over
the notched area and immediately covered with handful of moist rooting media prepared
using locally available materials (soil: saw dust: coir pith: sand: cow dung; 1:1:1:1:1) and
finally wrapped with polythene sheet and tightly tied at both the ends. The rooting of air
layers started after forty five days. Rooting of the air layered stem was achieved both in
IBA treated and also in control plants. However, use of IBA at both concentrations (2500
and 4000 ppm) had maximised the rooting percentage and other rooting parameters. Higher
rooting success (90%) was achieved in IBA treated stems compared to control (80% success).
Other parameters such as, number of primary and secondary roots, length of roots; longest
root, root girth were also positively influenced by IBA treatment.

Quality assessment and differentiation of raw drug

KAU, Trichur: To differentiate commonly used adulterant, Polyalthia longifolia, different
quality parameters were studied. Fresh bark pieces were collected from authentic S. asoca
and P longifolia trees. Bark pieces were oven dried at 40° C before further study. Bark
from both the species were brownish grey in colour however, former was channelled, with
raised horizontal lines of lenticels, circular lenticels, transversely ridged, sometimes cracked.
P longifolia bark was comparatively smooth with nonconspicuous lenticels or no lenticels.
Inner bark of S. asoca was red or reddish brown in colour with longitudinally and tightly
packed fibres. Hence it was easy to cut into fine pieces longitudinally. The adulterant was
dark brown inner bark with rich criss-cross fibres. Dried bark (1 g) was overnight soaked
in 10 ml water and this was used for further differentiation. Under visible light, extract
from S. asoca appeared yellowish brown compared to pale sandal, cloudy of P longifolia
extract. Under UV (365 nm), dark green appearance with no green flourescense or, slight
flourescense on surface layers of the solutions was observed for S. asoca samples. It produced
four fluorescent bands on TLC (water : propanol, 1:1) and was positive to haemagglutination.
Other sample produced very good milky green fluorescence under UV light, two fluorescent
bands on TLC and was negative to haemagglutination.
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ASHWAGANDHA (Withania somnifera)

The plant belongs to the family Solanaceae. Roots
are used in preparation of vital tonics. The active
| ingredients that attribute to the medicinal properties
| are the alkaloids present in the roots. The crop is
{ cultivated in the north western region of Madhya
Pradesh. It is a late kharif crop and grown in sandy
loam soil. It is also recognised as a folk remedy
for a number of diseases viz. arthritis, asthma,
bronchitis, adenopathy, anthrax, cancer, cold, cough,
cystitis, debility, diarrhoea, dropsy, hypertension,
inflammations, piles, tumors, typhoid, uterosis, etc.

Growth studies

DMAPR, Anand: Growth study was conducted in two varieties, JA 20 and JA 134 at
15 days interval starting from 30 DAS to 165 DAS. Growth was very slow in the initial
period up to 75 days and it steadily increased from 90 to 150 DAS in both the cultivars.
JA 20 had more dry matter than JA 134 for leaf, stem, root and fruits. Study of biomass
partition showed that initial dry matter was from root and leaves and in the later stage
(after 90 days), the dry matter content was mainly from fruits and leaves. Young roots had
more 12-deoxywithanostramonolide and withanolide A content per unit root weight. The
trend showed that during maturity of the roots, the content of active ingredients decreased.
However, the total active ingredients yield increased due to the increase in dry weight of
root.

Evaluation of germplasm

DMAPR, Anand: One hundred and thirty one accessions were evaluated along with two
check varieties, JA-20 and JA-134. Considerable variability was observed for these characters
among the germplasm. Root yield ranged from 0.49 to 11.76 g plant-1. Accessions MWS-
312, MWS-315, MWS-108, RAS-53 and RAS-39 had significantly higher seed yield as well
as root yield per plant than the best check, JA-20. Study on gas exchange parameters in
the germplasm at 150 DAS showed that accessions MWS-218, MWS-13, RAS-16, RAS-135,
RAS-39, MWS-227, RAS-55, MWS-214, RAS-10 and MWS-301 could be grouped under
high photosynthetic group and RAS-143, MWS-336, RAS-140, MWS-304, MWS-314, MWS-
100, RAS-136, RAS-138 and MWS-311 were high respiration lines. Accessions having high
photosynthetic rate had moderate respiration rate and vice versa. Transpiration rate ranged
from 2.82 to 7.07 mmol H,O m-2 S-1 and conductance ranged from 0.11 to 0.40 mol
H,O m-2 S-1. The total chlorophyll content varied from 0.327 to 3.139 mg g1 and 15
germplasm had higher value than the best check, JA-20 (2.074 mg g-1). Similarly the ratio
of chlorophyll a/b also varied significantly among the germplasm lines ranging between 2.83
and 8.29.

CCSHAU, Hisar: Thirty accessions were evaluated for various morphological and root
parameters. Plant height varied from from 75.7 (Acc. 10) to 117.0 cm (Acc. 29); root length
24.5 cm (Acc. 14) to 48.9 cm (Acc. 28); root diameter 1.5 (Acc. 10) to 2.7 cm (Acc. 24);
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branches plant-1 3.2 (Acc. 4) to 4.9 (Acc. 26); berries plant-1 162.0 (Acc. 20) to 715.9
(Acc. 29) and dry root yield 520 kg ha-1 (Acc. 17) to 253 kg ha-1 (Acc. 15). The highest
root yield was observed in Acc. 15 (253 kg ha-1), followed by Acc. 29 (230 kg ha-1), Acc.
28 (227 kg ha-1), Acc. 21 (190 kg ha-1) and Acc. 30 (180 kg ha-1).

RVSKWV, Mandsaur: Sixty seven accessions of Mandsaur and fifty two from Udaipur
were evaluated for thirteen different characters. Wide range of variability was observed
among the accessions. Plant height ranged from 21.2 cm (MWS-311) to 38.5 cm (RAS-35).
The plants were classified on the basis of branching pattern viz., biparous and triparous.
Plants were either bushy or erect. Berry colours were yellow, orange and red. On the basis
of duration of plant maturity, plants were classified into three groups i.e. early (150-165
days), medium (165-180 days) and late (180-195 days). Most of the accessions fell either
in medium or in late maturity groups. Length and diameter of roots ranged from 10.3 cm
to 18.0 cm and 2.3 mm to 6.3 mm, respectively. Dry root yield ranged from 121 kg ha-1
(WS-90-121) to 842 kg ha-1 (MWS- 215). Seed yield ranged from 133 kg ha-1 (WS-90-
127) to 844 kg ha-1 (MWS-317).

MPUAT, Udaipur: One hundred and thirty nine germplasm along with two checks viz.,
JA-20 and JA-134 were evaluated for dry root yield and other quantitative and qualitative
traits. Maximum dry root yield was in RAS-10 and RAS-44 (1222.22 kg ha-1). Sixty one
germplasm exihibited higher alkaloid content than the best check JA-134 (0.45%). Total
alkaloid content ranged from 0.16 (RAS-91 & RAS-109) to 0.66 % ( RAS-11, RAS-30, RAS-
21, RAS-63, RAS-75, RAS-102, RAS-121, RAS-128 & RAS-129).

Initial evaluation of superior lines

AAU, Anand: Four selected lines were evaluated along with two check varieties (WS
100 and JA 20). Plant height was significantly higher in Sel 4B (53.9 cm), which was at par
with all the other entries except the check JA-20. Root girth was highest in Sel 2B (3.74
cm) which was at par with the check WS 100 (3.32 cm). Dry root yield was significantly
higher in Sel 2B (731 kg ha-1) which was at par with Sel- Carrot (645 kg ha-1).

MPUAT, Udaipur: Four advanced lines along with two checks viz, JA-20 and JA- 134
were evaluated for dry root yield and yield contributing traits, maturity traits and total
alkaloid content. Three lines viz., RAS-10 (734.70 kg ha-1), MWS-100 (649.00 kg ha-1)
and MWS-101 (641.20 kg ha-1) recorded higher dry root yield against best check JA-20
(606.30 kg ha-1). The dry root yield ranged from 734.7 kg ha-1 (RAS- 10) to 570.80 kg
ha-1 (JA-134). Out of four genotypes only one genotype (MWS-100) recorded higher alkaloid
content (0.38%) than the checks JA-20 and JA-134 (0.35% each). Alkaloid content varied
from 0.27 (RAS-10) to 0.38% (MWS-100).

In another trial, eleven lines alongwith two checks viz, JA-20 and JA-134 were evaluated
for higher root yield, yield contributing traits, maturity traits and total alkaloid content. Lines
except RAS-21, WS-124 and MWS-132 recorded higher dry root yield than the best check
JA- 20. The maximum dry root yield was in RAS-15 (916.70 kg ha-1) followed by RAS-7
(888.90 kg ha-1) , WS-90-140 and RAS-48 (875.00 kg ha-1). Dry root yield in check JA-
20 was 740.7 kg ha-1. None of the genotypes exihibited higher alkaloid content than the
best check, JA-20 (0.38%).
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Effect of seed rate and sowing date on growth and yield

AAU, Anand: An experiment was conducted to determine the optimum sowing time
and seed rate to maximise yield and quality. Sowing was started from September 30 and
continued till November 30 at 15- days interval while seed rates of 6, 8, 10 and 12 kg
ha-1 were used. Plant height at maturity, root length and root girth were not influenced
by sowing date or seed rate. However, plant stand at harvest and dry root yield were
maximum when sown at October 30 — November 15. Sowing at October 15 produced
475 kg ha-1 dry root yield. Increasing the seed rate improved plant stand at maturity,
maximum being with a seed rate of 12 kg ha-1. However, root yield was not influenced
by different seed rates.

Effect of organic amendments on growth and yield

NDUAT, Faizabad: Effect of FYM (5-10 t ha-1), vermicompost (2.5-5 t ha-1), pressmud
(5-10 t ha-1), phosphorous solubilising bacteria (PSB) (10 kg ha-1) and combination of lower
doses of the organic manures with 10 kg ha-1 PSB along with control were compared in a
field experiment. Different treatments produced significant difference in number of branches
plant-1 and it ranged between 2.2 and 2.8. Application of 10 t FYM ha-1 or 5 t pressmud ha-
produced 2.8 branches plant-1. Root length also significantly varied due to various treatments
and treatment combinations of FYM, vermicompost and bio-fertilisers. Root length was
maximum from 5 t vermicompost (15.9 cm) or pressmud (15.7 cm). However, 5-10 t pressmud
ha-1 produced maximum root diameter (0.8-0.9 cm). Fresh root yield ranged from 770-1454
kg ha-1. Maximum fresh root production was recorded from application of 10 t ha-1 pressmud
followed by 10 t ha-1 FYM (1324 kg ha-1). Dry root yield also followed the same trend and
significantly highest yield was obtained from 10 t ha-1 pressmud (508 kg ha-1) application.

Effect of growth regulators on root yield

RVSKVV, Mandsaur: To suppress the above-ground growth and thereby increasing root
yield, different plant growth regulators were applied. Three chemicals viz., TIBA (50, 100
and 150 ppm) cycocil (250, 500 and 750 ppm) and maleic hydrazide (MH) (100, 150
and 200 ppm) were used along with control. TIBA had highest growth suppressing activity
with minimum plant height. Plants attained 20-25 cm height at 50-100 ppm concentrations
of this chemical. MH did not have significant effect on growth modification compared to
control. Branches were lowest with all concentrations of TIBA and highest concentration of
cycocil. Highest root yield was associated with 50 ppm TIBA (7500 kg ha-1).

Bionomics of spotted beetle

DMAPR, Anand: Beetle population was found throughout the year in the field. The

life cycle study of Henosepilachna vigintioctopuntata was undertaken under laboratory
condition during August-September. Field collected male and female adults were reared
at room temperature (30-35°C). Eggs were laid in batches on both sides of leaves. The
grubs passed through four instars before transforming into pupae. Developmental period
from egg to adult emergence was 21-25 days. The larvae were provided with fresh leaves
daily. Based on skin casting. different instars were identified. Eggs were bright yellow in
colour, laid in 4-5 batches, up to 40 eggs per batch. The eggs were elliptical in shape
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measuring 1-1.5 mm in length. The eggs hatched into first instar grub which measured
1.35 (1-1.5) mm in length. These were yellow in colour and entire body was covered
with characteristic spines. First instar lasted for 3-4 days. ll-instar grub grew to 2.9 (2.5-3)
mm. Segmentations were more clear at this stage. It lasted for 2-3 days. Ill-instar grub
grew to a length of 3.9 (3.5-4.0) mm. Segmentations were distinct. It lasted for 3—4 days.
Fourth instar grub grew to 5.2 (4.5-5.5) mm. It lasted for 4-5 days. The fourth instar
grubs stopped feeding and congregated themselves at one location in Petri dish and by
attaching itself at one point transformed into pupae. The pupae measured 4.3 (4-4.5)
mm in length. Adult emerged after 4-5 days, which gained its original dark brown colour
and pattern in 4-5 hours.

Monitoring of fungicide residue and microbial load

MPUAT, Udaipur: Root samples were collected from market, farmers’ field and from
experimental field. The samples were dried and analysed for carbendazim residue using
TLC. None of the samples showed detectable level of fungicide in the root. Market samples
collected from Neemach and Mandsaur showed presence of different fungi belonging to
genera Trichoderma, Rhizopus, Aspergillus, Mucor, Fusarium and bacterium from genus
Pseudomonas. Samples from farmers’ field showed presence of Trichoderma, Rhizopus and
Fusarium apart from bacterium Pseudomonas. Experimental field samples had Penicillium,
Aspergillus and Fusarium.

BALA (Sida cordifolia)

Bala is an annual herb and a member of
Malvaceae family. There are four different varieties viz.
bala, atibala, nagabala and mahabala of which bala is
most widely used. Sida cordifolia is considered as the
source of raw drug bala in North India, while in South
India Sida rhombifolia is accepted as the source of the
raw drug. All the Sida species are widely distributed
as a weed in the tropical and subtropical regions of
India. The root of the species is used as the raw drug
for the treatment rheumatism, facial paralysis, general
debility, sciatica, headache, uterine disorders, etc.

Effect of harvesting age on root yield

KAU, Trichur: The crop was harvested at monthly interval starting from 6 to 14
months after planting (MAP). Harvesting age significantly influenced plant height, number
of branches, number of roots, root length and root diameter. Plant height and number of
branches were increasing with increase in duration of crop and thereafter declined. Plant
height was maximum at 9 MAP (110.1 cm) and number of branches was highest at 8 MAP
(23.5 plant-1). The yield attributing characters such as number of roots (15.3 plant-1), root
length (34.8 cm) and root girth (3.6 cm) were significantly higher at 8 MAP. Accordingly,
fresh (383 kg ha-1) and dry (253 kg ha-1) root yields were highest at 8 MAP. However,
statistically similar fresh root yield was also obtained at 7 MAP (320 kg ha-1) and 9 MAP
(364 kg ha-1) as well. Dry root yield was at par for all the harvesting age except 11 MAP.
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Effect of shade on growth and yield

KAU, Trichur: The crop was grown under shade and open conditions. Results suggested
that the growth characters such as plant height and canopy spread were significantly higher
under open condition compared to shade. Plant height was 87.6 cm at open conditions
compared to 47.8 cm under the shade. Similarly, average canopy spread was 130.3 cm at
open which was 27.2% higher than that of shade. Significantly higher number of roots (14.9
plant-1), root length (28.2 cm) and root girth (3.7 cm) were observed under open conditions.
Fresh and dry root production was 8.75 and 5.96 g plant-1 under open conditions which
were ~3 times more then that of the shade conditions.

BLACK ISABGOL (Plantago indica)

Black isabgol is an annual herb of family
'F Plantaginaceae, naturally distributed in Europe, North
Africa, south-west Asia, eastwards to Iran and the
| mountains of Tian Shan. The species is introduced
8| to India recently and is cultivated in limited scale
in drier tracts of India. Mucilaginous seed coat and
seed are medicinally important and are used against
constipation and gastro-intestinal irritations. The
| swelling property of the mucilaginous polysaccharide
of husk is responsible for the medicinal property.
Mucilage is composed of xylose, arabinose and
galactouronic acid.

Effect of spacing and nitrogen dose on growth and yield

DMAPR, Anand: An experiment was conducted with three doses of nitrogen (0, 25,
35 and 50 kg) and two spacing (50 x 15 cm and 60 x 15 cm) and crop growth and
yield were monitored. Higher nitrogen induced better vegetative growth as maximum plant
height (115.5-117.3 cm) and branches (29.0-31.5 plant-1) were recorded when 35-50 kg
N ha-1 was applied. Number of spikes was also more in higher N doses. Maximum spike
plant-1 was obtained from highest N dose at 50 cm row spacing. However, it was similar
with other spacing receiving 35-50 kg N ha-1. Straw yield was positively influenced by N
and all N doses produced similar yield which was significantly higher than control. Identical
trend was seen in case of seed yield. Control plot produced 692-717 kg ha-1 seed, while
N application resulted 959-1050 kg ha-1 seed yield. A possible reason for lower seed yield
was lower test weight in control (1.29-1.32 g) compared with N treatments (1.40-1.46 g).
Harvest index was however, maximum with 35-50 kg N ha-1 (1.80-20.0%). Hence, two spacing
tested did not have influence on growth and yield but nitrogen dose of 35-50 kg ha-1 had.

Effect of irrigation levels on growth and yield

DMAPR, Anand: Five different irrigation levels were evaluated for the growth and yield.
Irrigation level varied between 2-6 applications. Irrigations were scheduled at 25 days interval
starting from sowing. Higher irrigation resulted better vegetative growth with taller plants
having more branches. Plots irrigated 4-6 times produced plant height of 116.9-123.9 cm
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while, 2-3 irrigations resulted 86.0-102.3 cm plant height. Similar trend was observed in
the case of number of branches plant-1, spikes plant-1 and vyield. As a result, irrigating the
crop 4-6 times produced higher straw (4387-4751 kg ha-1) and seed (927-984 kg ha-1)
yields. Harvest indices also were similar in these treatments which varied between 19.2 and
19.3% compared to significantly lower values of 14.9-16.4% at 2-3 irrigations.

BRAHMI (Bacopa monnieri)

Brahmi, a member of Scrophulariacea family
is a creeping, branched succulent herb distributed
in wet and marshy lands throughout India. The
whole herb is the source of the ayurvedic drug
‘brahmi” and used for various memory improving
herbal preparations including ‘brahmighritam’. Raw
drug is mainly collected from the wild. It is used
in improving memory and intelligence and also in
the treatment of dermatosis, anaemia, diabetics and
insanity. Bacoposide is the major active ingredient
of the drug.
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Effect of organic manures and bio-fertilisers on yield and quality

KAU, Trichur: An experiment was conducted to standardise organic manures and
biofertilisers application for maximising growth and yield. Three different organic manures —
FYM, vermicompost and coir pith and biofertilisers, Azospirillum or, PSB and their combinations
were used. Different growth parameters such as branch length, leaf number, number of
branches and internode length, did not show significant variation due to different organic
manures or biofertilisers used. However, fresh (3007 kg ha-1) and dry (1228 kg ha-1) yields
were maximum when coirpith compost was applied. Vermicompost also produced comparable
fresh (2889 kg ha-1) biomass. Considering all combinations, application of coir pith compost
along with two biofertilisers produced highest fresh (3490 kg ha-1) and dry (1374 kg ha-1)
herbage yields. Bacoside content was also found to be highest (6.04%) with this treatment. The
combined application of organic manures with biofertilizers also resulted in highest nitrogen
(1.12%) and phosphorous (0.13%) contents in the plants.

CHIRAYITA (Swertia chirayita)

It is an erect annual herb belongs to family
Gentianaceae. It is distributed in temperate Himalayas,
from Kasmir to Bhutan. Dried herbage portion is
used as raw drug. The drug is extremely bitter in
taste. It is also known as brown or white chirayita
to distinguish it from ‘green chirayita’ (Andrographis
paniculata). The bitter tonic made from the raw drug
improves bile secretion and used for the treatment
of bronchial asthma, liver disorders, and anaemia.
Cultivation also has been initiated in the species and
seeds are used for propagation.
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Studies on the extent of natural variation

YSPUHE, Solan: Two-year old plants from open pollinated seeds (Solan population) were
used for the study of extent of natural variation. Five different morphological variants were
identified from these seedling progenies viz., plants with opposite and decussate phyllotaxy
(common type), plants with mostly opposite/decussate phyllotaxy but with few successive
nodes showing only opposite phyllotaxy, plants with small cauline leaves, plants with large
cauline leaves (common type) and plants with opposite and weakly decussate phyllotaxy.

Seed germination with different growth regulators

UBKV, Kalimpong: An experiment was conducted to optimise seed germination. Mature
seeds were treated with three plant growth regulators (GA,, kinetin and IAA) at four
concentrations (100, 200, 300 and 400 ppm). Treated seeds showed better germination
over untreated seeds. Germination of the seeds under controlled condition was found to
be low (below 23.0%). GA, 400 ppm was found to be the best with respect to germination
(52.66%) and minimum germination time (33 days). This was followed by 400 ppm kinetin
treated seed (43.33% germination, 39 days germination time), 300 ppm GA, and 300 ppm
kinetin treated seed.

Effect of different media and bio-fertilisers on seed germination

UBKV, Kalimpong: Different germination media and biofertilisers were tested. Germination
media were prepared by mixing soil, sand and FYM in different proportions along with
azotobactor and/or, PSB. Germination percentage and onset of germination varied with various
soil compositions. Study revealed that media composition of 1:2:1 (soil : sand : FYM) was best
with higher germination (51.0%) and was followed by 1:1:2 combination (47.3 % germination).
However least seed germination was observed with 2:1:1 media composition (29.0%). Among
the bio-fertilisers, combined application of azotobactor and PSB (both at 2 g kg-1 soil) showed
slightly higher germination (53.3%) compared to any one biofertiliser. Application of 2 g kg-1
PSB was better for seed germination (41.7 %) compared to 2 g kg-1 azotobactor (34.0 %).

The crop is native to tropical Africa and belongs to
family Lamiaceae. It is a pungent-aromatic herb with
| stem much branched from the woody base. It is
found in dry barren hilly areas of India, cultivated in
| some parts of south Gujarat, Rajasthan, Maharashtra,
y Karnataka and Tamil Nadu. The tuberous roots contain
| forskohlin and are used for the preparation of drugs
against hypertension, glaucoma, asthma, congestive
heart failures and certain types of cancers. It contains
volatile oil (diterpenes) also.

Effect of nutrients and bio-fertilizers on growth and yield

APHU, Bapatla: An experiment was conducted to determine optimum organic manures
and bio-fertiliser combinations for growth and yield. For one ha area four organic doses
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such as 10 t FYM, 1 t vermicompost, 1t neem cake, combination of 5 t FYM + 0.5 t
FYM, 5 t FYM + 0.5 t vermicompost were tried apart from inorganic dose of 30-50-50
kg N-P-K ha-1. Biofertilisers used were 2 kg ha-1 Azospirillum, 2 kg ha-1 Phosphobacter
and combination of both. Among the major nutrient sources, inorganic NPK produced
maximum branches (7.7 plant-1) and fleshy root yield (18780 kg ha-1). Bio-fertilisers also
had significant positive effect on growth and yield. All bio-fertiliser treatments produced
significantly more plant height and branches than control. Fleshy root yield was maximum
with combination of azospirillum and phosphobacter (18770 kg ha-1). Hence, inorganic
fertiliser and combination biofertiliser application produced highest plant height (63.3 cm),
branches (8.4 plant-1) and yield (20750 kg ha-1).

GILOI (Tinospora cordifolia)

The plant belongs to family, Menispermaceae
and widely distributed in India, Bangladesh and Sri
Lanka. The species is a wonderful immunomodulator
in terms of modern medicine. Mature stem is reported
to be acrid, bitter, hot, restorative, aphrodisiac and
alleviative of all the three doshas or morbidities and
also used as digestive tonic. It cures fever, jaundice,
thirst, burning sensation, diabetes, piles, skin ailments,
respiratory disorders, neurological diseases and
improves intellect. Starch (‘Giloe-ka-sat’ or ‘Guduchi
satva’) extracted from the dry stems is used as tonic
against several diseases causing debility.

Germplasm collection, maintenance and evaluation

DMAPR, Anand: Characterisation of forty three germplasm was carried out. Study of
stem characters among the genotypes showed that number of primary branches varied
from 1.5 to 8.54, internode length varied from 7.17 to 14.44 cm, diameter of primary
branches varied from 4.17 to 7.88 mm and diameter of secondary branches varied from
4.18 to 7.18 mm. Starch granules were classified based on size into five classes viz., very
small, small, medium, big and very big. Frequency distribution of starch granules based on
size in different accessions showed that majority of the accessions were of having starch
granules of small size (perimeter 46.0-75.0 um, L1: 10.0-25.0 um and L2: 11.0-20.0 um).
Starch shape was also varied among different accessions. Starch granules were eccentric
type in the species.

Out of the 43 accessions, 34 were characterised using RAPD markers. One hundred
primers from OPA, OPC, OPD, OPP and OP) were screened for optimisation, out of which
maximum polymorphism was found in OPC followed by OPA and OPD primers.

APHU, Bapatla: Thirteen clones were collected and maintained. Preliminary studis of the
clones showed that clone collected from Rajugaripalem of Prakasam district had maximum
values for morphological and economic traits, compared to the other clones. Average
number of branches per plant was 11, stem girth was 3.0 cm, internodal length was 7.0
cm, petiole length was 6.0 cm and leaf size was 7.0 x 8.5 cm in this clone.
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GUGGAL (Commiphora wightii)
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Guggal or, Indian bdellium belonging to Burseraceae
family is an endangered species in India. Mostly it is
endemic to arid region and found in wild form in
the drier parts of Rajasthan and Gujarat. The plants
# are small trees or shrubs up to 3-5 m height, the
branches are crooked, knotty, aromatic and end in
sharp spines. Guggal gum or, oleo-gum-resin obtained
by incision of the bark is the economic product. The
gum is highly effective in the treatment of obesity,
arthritis and other diseases. Death after tapping made
this plant rare.

Study of apomixis and polyembryony

DMAPR, Anand: Seed germination of 30 clones of guggal was carried out to identify
different polyembryonic lines of guggal. Nine clones comprising 31% of the clones showed
polyembryonic seed germination, wherein seeds produced either three or four seedlings
per seed.

Histological studies of apomictic develoment of the embryo from flowers of up to 30
days after anthesis (DAA) were conducted. It was found that apomictic initials develpoed
even from 2 DAA at chalazal end of the ovules. In later stages i.e. 10 DAA onwards,
apomictic embryo initials were found developing from the micropylar end of the ovules.
Apomictic development initiated from the inner layers of the inner integument. None of
the apomictic initials developed from the chalazal end of the ovules were found to develop
into embryo. Apomictic embryo initials developed from the micropylar end of the ovule
only were found differentiated into embryos.

Flow cytometric analysis of ovules for endosperm development

DMAPR, Anand: The study was conducted in three lines (two female lines and one
hermaphrodite line) to find out whether the endosperm is developed in autonomous pathway
or sexual pathway (by triple fusion). Developing ovules were analysed by flow cytometry.
Presence of 2X, 4X cells and 2X, 3X and higher ploidy level of cells in different ovules were
observed in these lines. Interestingly, in the hermaphrodite line, majority of the endosperm
development was autonomous, even though there was assured pollen availability and in
one female line, there was comparatively more triple fusion.

Molecular characterisation using RAPD markers

DMAPR, Anand: Molecular characterisation using RAPD markers of guggal lines was done
to establish genetic relationships between and among the germplasm collections. Twenty six
lines of Gujarat and 24 lines from Rajasthan were used for the study. In Gujarat accessions,
among the fifty primers tested of which fourteen primers (OPA04, OPA05, OPA09, OPA20,
OPN03, OPNO5, OPN06, OPN09, OPN10, OPN12, OPN15, OPN16, OPN20 and OPP03)
produced a total of 114 bands; 108 bands were polymorphic and 20 bands were unique
in nature. The range of amplicons varied from 200 bp to >3000bp. The resolving power
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of the primers varied from 0.405 to 1.81, while the primer index varied from 0.359 to
0.499. Best Resolving Power (1.81) was observed in the Primer OPP03. The maximum
RAPD Primer Index (RPI) (0.499) was observed for the Primer OPN 20 and the minimum
(0.3598) was in OPN 03. A wide variation was observed within and among the germplasm
showing the distance ranged from 0.69 to 0.94 using Jaccards’ similarity matrix. Out of
fifty primers tested for genetic relationship of 24 accessions in Rajasthan collections, fifteen
primers (OPA04, OPA09, OPN02, OPNO6, OPN08 , OPN10, OPN12, OPN13, OPN14,
OPN15, OPN16, OPN20, OPP03, OPP0O6 and OPPO08) resulted in the amplification of
92 bands out of which 69 bands were polymorphic; 23 bands were monomorphic and 4
bands were unique in nature. The range of amplicons varied from 200 bp to >3000bp.
The dendrogram using Jaccards’ similarity coefficient showed a wide variation within and
among the accessions tested having the similarity matrix value ranged from 0.519 to 0.950.
Best Resolving Power (12.083) was observed in the Primer OPN20. The maximum RAPD
Primer Index (RPI) (2.638) was observed for the Primer OPNT10.

Study of RAPD markers linked to sex determination

DMAPR, Anand: Random
Amplified Polymorphic DNA
(RAPD) technique was used to bp
of find out markers linked to
sex determination in the species.
Three bulks of DNA were made 50
in each, one from male, one 1280
from female and another from
hermaphrodites, by pooling an
equal volume of DNA samples
from each individual contributing 55,
to the bulk segregant analysis.
Sixty different random decamer
primers were screened with the
three bulks to identify markers
associated with sex expression of 1500
which only three primers were %gg
found to be associated with sex 75, ' . . = !!! ! a8
expression. These three primers .
were then tested with individual —> - .- .-
plant DNA samples where sex- 259
associated RAPD markers were Female and hermaphrodite specific molecular markers in guggal
identified. A ~1280bp fragment
from the primer OPNO6 was
found to be present in all the female individuals and absent in all the male and hermaphrodite
plants. In another primer, a ~400 bp amplification product from the primer OPN 16 was
present only in the hermaphrodite individuals. Thus the two RAPD markers, female- specific
marker OPNO6,. and hermaphrhrodite-specific marker OPN 16,  together can reliably
differentiate the male, female and hermaphrodite plants. The third marker, OPA20 amplified
a ~1140bp fragment from female and hermaphrodite.
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Study of genetic relationship in Commiphora spp. using RAPD markers

DMAPR, Anand: A study was conducted to identify and assess the genetic relationship
within and among four species of Commiphora viz., C. wightii , C. myrrha, C. caudata and
C. stocksiana. One hundred primers (OPA, OPC, OPJ, OPN, OPT series) were tested out
of which 19 primers showed polymorphism. A total of 190 bands were produced from
which 180, 10 and 89 bands were polymorphic, monomorphic and unique, respectively
in nature. Maximum (0.944) Pl was in OPC 20 and maximum RP was found in OPA 20.
The fragment size ranged from 330-~3000 bp. Maximum of 100 loci were amplified in
case of C. wightii and minimum (71) in C. stocksiana.

INDIAN VALERIAN (Valeriana jatamansi)

Indian valerian belongs to family Valerianaceae
is a perennial herb of about 45 cm height and
rootstock is thick, nodular and aromatic. The species
is distributed in the Himalayan region. It is propagated
| by seeds. The plant is aphrodisiac, antiseptic, cardiac,

stimulant, carminative, diuretic, emmengogue,
expectorant, febrifuge, nervine tonic and sedative.
Roots of the species are useful in diseases related
to eye, blood, liver and spleen. Roots are also used
in aromatic industry. Raw drug is collected mainly
from the wild since cultivation is not yet popularised.

Effect of plant growth regulators on seed germination

UBKV, Kalimpong: Three different plant growth regulators (GA,, kinetin and IAA)
were tested to standardise seed germination. The growth regulators were applied at three
concentrations (50, 100 and 200 ppm). Seed germination under controlled conditions
was 64.0%. Kinetin (200 ppm) was best to increase seed germination producing 92.0%
germination. This was followed by 200 ppm CA, and IAA with 86.3% and 75.3% seed
germination, respectively. Seedling emergence period also reduced with 200 ppm kinetin
treated seed compared to other treatments. Untreated control showed minimum germination
with maximum germination time.

ISABGOL (Plantago ovata)

The plant belongs to the family Plantaginaceae.
Seed coat or, ‘psyllium husk’ of trade is medicinally
important. The husk is used against constipation and
gastro-intestinal irritations. The swelling property of
the mucilaginous polysaccharide of husk is responsible
for the medicinal property. It is cultivated during rabi
season in the drier tracts of North Gujarat, adjoining
Rajasthan and Madhya Pradesh over an area of about
1, 00,000 ha. India is the leader in isabgol production
and largest exporter of husk.
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Studies on development of functional male sterility

DMAPR, Anand: Emasculation of flowers for artificial hybridisation is a difficult task in
Isabgol since the size of the flowers is very small. Hence, preliminary attempt was made
to develop an alternative method of emasculation for developing an artificial emasculation
technique using five (ABA, Ethrel, GA,, 1AA and sodium azide) chemical hybridizing agents.
Desirable results were obtained with GA, and Ethrel, however ethrel treatment caused very
poor seed setting on pollination with fertile pollen as compared to control. Further, the
higher and repeated dose of ethrel resulted in stunted plant growth and poor development
of inflorescence.

Haploid production through anther culture

DMAPR, Anand: A study was undertaken for in vitro
regeneration of haploid plants. Developmental stage
of microspore was studied to establish a correlation
between the spike/ floral bud size with the uninucleate/
binucleated stage of the pollen grains. A comparison
was made between freshly collected spike and the spike
fixed in FAA. Unopened flower buds were used in
either case. Better visibility of microspore was observed
in material fixed in FAA than the freshly collected floral
buds. After measuring the length of the spike and floral
bud of different sizes, the anthers taken out from the
floral buds were squashed in microscopic slide followed
by staining with 2% acetocarmine. It was observed that
spike length less than 5 mm showed early tetrad or late  \ . jear behaviour during isabgol
tetrad stage of microspores. However, uninucleate stage pollen development
of microspore was found in the anthers of 0.9 to 1.5 cm
long spikes; uninucleate microspores were observed in the 2nd whorl up to the 6th whorl
from the base of the spike of 0.9 cm; whereas up to 1.5 cm spike showed uninucleate
micropspores in the 4th whorl onwards up to nearly 8th to 9th whorls from the base of
the spike. Binucleate microspore was seen in the 1st whorl to 4th whorl from the base of
the spike depending on the size of the bud.

Accordingly, the anthers taken out from freshly collected or 4° C treated floral buds
from the spike were cultured in devised media like MS, Nitsch and LS supplemented with
different types and concentrations of growth hormones along with various concentrations
and types of sugars for callusing/ somatic embryogenesis which were incubated in dark /16-
h photoperiod. It was observed that the whole spike kept for 4-11 days at 4 °C showed
better response for callusing in MS media containing BA (0.5-1.0), IAA (0.5-1.0), 2,4-D
(0.5-1.0) with 3% sucrose in dark after 6-8 weeks of culture.

Mutation breeding

DMAPR, Anand: Genetic variability available in isabgol is very low and hence artificial
creation of variation through chemical mutagens like DES, EMS and colchicine were initiated.
In M, generation, some visible variants (mutants) were observed for leaf such as colour
(yellow, light green, dark green), length (long, short and medium), width (broad, normal
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and narrow), shape (curly and normal), plant height (short, medium and tall), spike length
(short, medium and long), seed size (small and large), number of branches (no branches
up to > 50 branches per plant), hairs on leaf (less and dense), early flowering (45 to 55
days after sowing), early maturity (90 to 100 DAS), plant type (compact and open). Selfed
seeds were harvested from these plants for further study in the next generation. Considerable
variation was observed for quantitative traits also. Colchicines and DES produced more
variance than EMS for maximum plant height, total spike length and secondary branches
per plant. Whereas, EMS had more variance for mature spikes per plant, mature seed yield
and total seed yield per plant.

AAU Anand: Seeds from M, generation were selected on the basis of maximum
number of spikes to screen the available elite accessions for higher yield. Plants having
spike number one hundred and above were selected. Thirteen selections were made and
evaluated along with check variety Gl 2. Based on seed yield among the thirteen selections,
one selection i.e., Sel 11 gave superior yield over the check. Seed yield was 686 kg ha-1
in sel 11 compared to the Gl 2 where the seed yield was 546 kg ha-1 which was about
25% more yield over the check.

Evaluation of Germplasm

RVSKWV, Mandsaur: A total of 80 accessions maintained at Mandsaur were evaluated
for various morphological and yield characters. Results showed wide range of variability
among the accessions. Plant height ranged form 22.0 cm (MIB-1007) to 39.0 cm (SPS-3).
Length of spikes varied from 4.1cm (SLS-64) to 8.6cm (MIB-124). Days to 50% flowering
ranged from 50 days (MIB-10) to 72 days (SPS-22). Number of spikes per plant ranged
from 10.0 to 21.6. Seed yield ranged from 444 kg ha-1 (SPS-9) to 1555 kg ha-1 (MIB-121).
The highest seed yield was in MIB-121 (1555 kg ha-1) followed by MIB-7 (1444 kg ha-1),
MIB-6 (1313 kg ha-1), MIB-5, SPS-25 and RI- 9709 (1222 kg ha-1).

Initial evaluation trial

MPUAT, Udaipur: Eight superior lines along with two checks viz., GI-2 and RI- 89 were
evaluated for higher seed yield and swelling factor. Five lines viz. MIB-124 (949.07 kg ha-1),
45 Kr-1-6 (856.48 kg ha-1), 60 Kr-2- 5 (777.77 kg ha-1), HI-1 (768.52 kg ha-1) and AMB-29
(763.88 kg ha-1) exhibited higher seed yield against the best check GI-2 (759.26 kg ha-1).
Seed yield ranged from 671.29 kg ha-1 (MIB-125) to 949.07 kg ha-1 (MIB-124). Swelling
factor ranged from 9.00 cc g1 (RI-129) to 11.70 cc g1 (Gl-2). None of the genotypes
recorded higher swelling factor than the best check GI-2 (11.70 cc g-1).

Evaluation of advanced lines

MPUAT, Udaipur: Three advanced lines along with two checks viz., GI-2 and JI-4, were
evaluated for higher seed yield and swelling factor. All the three lines viz., Palampur-2
(965.27 kg ha-1), PB-62 (905.09 kg ha-1) and Gumary (752.31 kg ha-1) recorded higher
seed yield against the best check Cl-2 (752.28 kg ha-1). Seed yield ranged from 671.29
kg ha-1 (JI-4) to 965.27 kg ha-1 (Palampur-2). Only one line, namely PB-62 had higher
swelling factor (10.50 cc g-1) over the best check GlI-2 (9.83 cc g1). The swelling factor
ranged from 9.33 cc g1 (Palampur-2 and Gummary) to 10.50 cc g1 (PB-62).
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Effect of nitrogen and irrigation on aphid incidence

DMAPR, Anand: In a field trial, effect of different dosages of nitrogen (N, N,., N,
N,., N,,) and irrigation levels (I -three irrigations at 0, 20 and 40 DAS; | -four irrigations at
0, 20, 40, 60 DAS; I -four irrigations at 0, 20, 40, 80 DAS and I ,five irrigation at 0, 20,
40, 60, 80 DAS besides irrigation at the time of sowing) on aphid (Aphis gosypii) infestation
was observed. The crop was sown in the third week of November and the infestation of
aphids was first observed in the third week of January. Weekly observation on the incidence
of aphid was taken from third week of January to first week of March. Aphid incidence
was less during first week of observation, it gradually increased and became maximum in
fourth week. Thereafter population started dwindling and became zero after eighth week
of observation. A positive correlation between the aphid population and nitrogen dose was
observed. Crop receiving 60 kg N ha-1 had highest aphid incidence. Mean aphid population
plant-T was 222.6 (at irrigation schedule 0, 20, 40, and 80 DAS). Lowest aphid population
(2.7 aphids plant-1) was associated with control plot from irrigation schedule of 0, 20, 40
and 60 DAS. More population of aphids was observed in the plots treated with higher
dosages of nitrogen and correspondingly predatory pressure was also more in these plots.

New pest infestation

DMAPR, Anand: Two species of caterpillars were observed at Anand. These were identified
as Junonia orithya L. and Hyposidra successaria Walker. Stray incidence of these caterpillars
was observed at vegetative growth stage. Both the caterpillars were feeding on the leaves
but latter one was also causing the damage at nodal part from where new branches arise.
Both the species are reported for first time on this crop.

JIVANTI (Leptadaenia reticulata)

Jivanti is a perennial climber of family Asclepiadaceae,
distributed in the sub-Himalayan tracts of Punjab and |
Uttar Pradesh and throughout the Deccan peninsula f#
up to an altitude of 900 m and found particularly
in hedges. The plant is stimulant and leaf, root
and whole plant are used for the treatment of skin
affections such as ringworm, wounds, nose and ear §
disorders, asthma, cough and in the treatment of 8
habitual abortion in women. The bark, leaves and
the whole plant are used to improve decreased milk [
flow in ruminants. The whole plant is also used to
stimulate heat and prevent abortion. The leaves are used to treat eye diseases in swine.
Stigmasterol and sitosterols are the active principle of the species.

Effect of spacing and harvesting frequency on yield

AAU, Anand: A field experiment was conducted to determine the optimum spacing and
harvesting time. Sowing was done during kharif season (June 30). Different plant spacing
(30, 60, 90 and 120 cm) at row spacing of 60 cm were tried and harvesting age of 90,
120 and 150 DAP were followed. Dry biomass produced was maximum when planted at
60 x 60 cm spacing (10976.1 kg ha-1) and harvested at 150 DAS (11236.5 kg ha-1).
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Effect of seedling age and time of planting on yield

AAU, Anand: Seedlings of different age (20, 40 or, 60 DAS) were planted between
July 1 to August 1 at 15 days interval to determine optimum seedling age and planting
time under Anand conditions. Dry biomass of 4384-4690 kg ha-1 was produced when
seedlings of 60-20 DAS age were used for planting. Planting during July 1 — August 1
produced 4091-4938 kg ha-1 dry biomass. However, neither different seedling age nor
planting dates showed significant differences in terms of biomass yield.

KALMEGH (Andrographis paniculata)

T T A The species is a branched annual herb belongs
U ; : .| to family Acanthaceae and is distributed mainly in
the plains from Himachal Pradesh to Assam and
southwards throughout peninsular India. The plant is
popularly known as ‘king of bitters” or ‘green chirayita’.
It is grown as transplanted crop during kharif. The
| whole herbage is medicinally important and reputed
| for its hepato-protective action. It is also used for the
| treatment of influenza, diabetis, cholera and itches.
“%| Andrographolide is the active principle having the
therapeutic action.

Evaluation of selection

AAU, Anand: Ten lines were selected based on days to flowering and were evaluated
for yield and yield contributing characters. Days to flowering varied from 86.25 to 107.75
days among the selected lines. Selection AK-1 took maximum days to flowering, followed
by Sel 10 (107.50 days) while Sel 2 took minimum days to flowering. Dry herbage yield
was also significantly higher in AK 1 (3455.271 kg ha-1). Plant height was found significantly
higher in AKT (76.0 cm) which was at par with Sel 3 (75.6 cm). Number of branches was
maximum in Sel 3 (18.6) which was at par with selections AK 1 (17.3), Sel 4 (17.0) and
Sel 1(16.9).

Standardisation of nursery technique

DMAPR, Anand: To standardise nursery technique, different seed rates, row spacing,
FYM dose and shade were tried. Among six seed rates (0.5, , 2, 3, 4 and 5 g seed
m-1) tested, seedling height (7.2 cm) was maximum with lowest seed rate while maximum
seedlings ready for transplanting (779.3 m-2) were produced from highest seed rate.
However, similar number of seedlings ready for transplanting was produced up to a
seed rate of 3 g m-1. Five different row spacing (5, 7.5, 10, 12.5 and 15 cm) along
with broadcasting were tested. Seed rate used for the study was 3 g m-1. Varying row
spacing had significant effects on all the parameters observed. Increased spacing produced
better seedling growth. Hence, highest number of seedlings ready for transplanting was
produced at 15 cm spacing (852 m-2). However, it was statistically similar with 10-12.5
cm row spacing or broadcast method. Considering lower seed requirement for unit area
and seedling growth parameters, 15 cm row spacing was found optimum. FYM application
positively influenced seedling growth. Maximum seedling height with maximum leaves was
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obtained with 14 kg m-2 FYM application. Similar trend was observed with fresh and
dry seedling weights. However, optimum FYM dose in terms of highest transplant ready
seedlings from unit area was 4 kg m-2. Three grades of shade nets (30%, 50% and 75%)
and open conditions were compared for seedling growth. Better seedling growth was
achieved under shade, as discerned by seedling height, leaf number and fresh and dry
seedling weights. With respect to production of number of seedlings ready for transplanting,
all shade categories significantly performed better than the open conditions. Seedbeds
under the shade produced 26-72% more number of seedlings ready for transplanting
compared to open conditions.

Effect of spacing and time of harvesting on foliage and seed yield

PDKV, Akola: A field trial was conducted to determine best plant spacing and
harvesting age. The crop was grown at three spacing (30 x 15, 30 x 30 and 30 x 45
cm) and harvested at 15 days interval between 90 to 150 DAP Plant height, number of
branches, seed yield and andrographolide content did not differ due to different spacing.
However, highest fresh (6145.95 kg ha-1) and dry (1845.63 kg ha-1) foliage yields and total
andrographolide yield (38.49 kg ha-1) were obtained in closest spacing. Harvesting time
significantly influenced growth and quality. Plant height increased at 105 days after planting
(DAP) compared to earlier date but thereafter did not show significant change. Branches
were maximum at 135-150 DAP. Fresh (5778.66 kg ha-1) and dry (1735.34 kg ha-1) foliage
yields were maximum at 120 DAP. However, this was at par with those of 105-135 DAP
Maximum seed vyield (197.20 kg ha-1) was obtained at 135 DAP. Andrographolide content
(2.44%) and vyield (37.98 kg ha-1) maximised at 105 DAP. However, andrographolide yield
was similar with that of 120 and 135 DAP Fresh and dry foliage yields were significantly
influenced by interactions. Planting at 30 x 15 cm and harvesting at 135 DAP produced
highest fresh (7324.01 kg ha-1) and dry (2199.40 kg ha-1) foliage yields, both were at
par with those obtained at 105 and 120 DAP from same spacing.

Effect of FYM doses and harvesting age on yield and quality

PDKV, Akola: A field trial was conducted to study the growth, yield and quality as
influenced by different FYM levels and harvesting age. Application of FYM significantly
influenced the fresh and dry foliage vyields and andrographolide content. Highest fresh
(5173 kg ha-1) and dry (1788 kg ha-1) leaf yields were obtained from 7.5 t FYM ha-1
and it was at par with those of 5 t ha-1. Significantly highest andrographolide content
was obtained from 5 t FYM ha-1 (2.55%) but, its yield was higher at 7.5 t FYM ha-1
(41 kg ha-1), which was at par with that of 5 t FYM ha-1 (40.12 kg ha-1). Harvesting
time also had significant influence on herbage and andrographolide yields. Fresh (4822
kg ha-1) and dry (1833 kg ha-1) leaf yields as well as andrographolide yield (38.5 kg ha-
1) were highest at 135 DAP Interaction effect was nonsignificant for all the parameters.
NPK uptakes reached maximum at the highest nutrient dose. Plants removed 18.89, 6.14
and 11.74 kg NPK ha-1 when received 7.5 t FYM ha-1. It was closely followed by FYM
dose of 5 t ha-1 (17.67 kg N, 5.73 kg P and 10.86 kg K ha-1). Crop age also influenced
uptake of N and P. The crop harvested at 135 DAP removed 16.18 kg ha-1 N and 5.34
kg ha-1 P However, K uptake was not influenced by crop age.
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Effect of organic amendments on growth and yield

NDUAT, Faizabad: A field experiment was conducted with FYM (5-10 t ha-1),
vermicompost (2.5-5 t ha-1), press mud (5-10 t ha-1), PSB (10 kg ha-1) and combination
of lower doses of the organic manures with 10 kg ha-1 PSB along with a control to
study their effect on growth and yield. Plants did not vary significantly in terms of height
due to different nutrients. Maximum primary branches (11.5 plant-1) was observed with
the application of 10 t press mud ha-1 which was at par with the combination of 5 t
press mud ha-1 + 10 kg ha-1 PSB (10.9 plant-1). Significantly highest fresh (10654 kg
ha-1) and dry (3515 kg ha-1) herbage yields were obtained with the application of 10 t
press mud ha-1.

LONG PEPPER (Piper longum)

It belongs to family Piperaceae. It is an evergreen
subscandent herb distributed in moist deciduous to
evergreen forests at an altitude of 500-1500 m. It is
globally found in Indo- Malaysia region. In India the
species is distributed in the moist tropical areas of
Eastern Himalayas and other hilly regions of Western
Ghats in Kerala and Tamil Nadu. Flowering occurs
in September to November and also from March to
June. Fruits (mature unripe) and roots are used as
medicine. Roots are known as ‘pipplamool” under
trade.

Evaluation of selected genotypes

KAU, Trichur: Eight selected genotypes were evaluated for high spike and alkaloid
yields based on plant height, number of branches, fruit morphology and yield and piperine
content along with check variety (Viswam), hybrid (Kanjoor X Nilambur) and local check.
It was found that Acc.No.2 was superior (665 kg ha-1) to the existing high yielding variety
‘Viswam’ (508 kg ha-1). Number of branches had positive association with dry weight.
Fresh weight and size of the spike had positive association with piperin content, number
of fruits and length of fruits. Analysis on the association of the characters towards
the fruit yield indicated that tall plants with maximum number of fruiting branches
produced higher fruit yield. Accession 2 is proposed by Zonal Research Extension and
Advisory Committee for farm trial along with Viswam and local check in 3 locations in
each district Trichur, Palakkad and Ernakulam.

Effect of FYM, neem cake, and urea on yield and quality

PDKV, Akola: A field experiment was conducted to find out the effect of different
organic and inorganic nitrogen sources on yield and quality. Application of FYM, neemcake
and urea significantly influenced the growth and yield. Maximum fruits (85.3 plant-1) were
produced from 75 kg N ha-1 through urea, this was at par with other treatments like 50
kg N ha-1 (81.5 plant-1), 15 q ha-1 neem cake (77.0) and 15 t ha-1 FYM (71.0). Dry fruit
yield was also highest in 75 kg N ha-1 through urea (323.93 kg ha-1). However, it was at
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par with all above mentioned treatments. Piperin content was not affected by application
of FYM, neem cake or urea.

MAKOI (Solanum nigrum)

It is an annual herb of family Solanaceae which
grows up to 1T m tall with an erect glabrous or
sparsely pubescent stem. It is found throughout
India as weed in open, disturbed habitats. All parts
of the plant are considered demulcent, alterative,
cardiotonic and laxative. It is used for the treatment
of dropsy, piles, enlargement of liver and spleen.
Leaves contain riboflavin, nicotinic acid and vitamin
C. The immature green fruits of the plants contain
a number of steroidal glycoalkaloids viz. solamargine,
solasonine, a-solanigrine, etc.

Germplasm collection, maintenance and evaluation

APHU, Bapatla: Plants collected locally (i.e., Bapatla of Guntur District) recorded higher
morphological and economic traits. Minimal descriptor was developed in the species and
it revealed that the entire clones collected could be categorised into three groups viz.,
plants of smooth leaf without trichomes bearing black berries, plants of wavy leaf with
trichomes bearing black berries and plants of wavy leaf with trichomes bearing red berries.
Plant height varied from 30 cm (Ongole, AP) to 60 cm (collections from Bapatla, AP;
Trissur, Kerala; Sirugamani, TN). Three types of plant growth habit were found among the
collected germplasm, viz., erect, semi-erect and spreading. Number of primary branches
varied from 2 to 8. Leaf tips were either acute or obtuse. Leaf size varied from 5.0 x 3.0
cm to 12.5 x 4.5 cm. Leaf pubescence was either present or absent among the germplasm.
Stem colour was brown or green and all the germplasm were having white flower colour.
Biomass yield varied from 145 g plant-1 (collection from Chinthapalli) to 560 (collection
from Damaramadugu, AP).

Effect of organic and inorganic nutrients on growth and yield

APHU, Bapatla: An experiment was conducted to study the effect of different levels
of organic and inorganic nutrients on yield. Among the organic manures 10 t FYM ha-1,
1 t neem cake ha-1 and 1 t vermicompost ha-1 were applied. Four inorganic fertiliser
doses 80, 60, 40 and 20 kg N ha-1 along with a common basal dose of 40 kg P and
50 kg K ha-1 were tried. Organic manures produced significant difference in yield and
maximum was with neem cake while lowest was with FYM. However, higher yield was
associated with lower nitrogen dose. Plant height was maximum with neem cake + 40
kg N ha-1 (32.3 cm) which was at par with lower nitrogen (20 and 40 kg) doses +
FYM/neem cake applied plots and all vermicompost treated plots. Similar trend was also
seen in case of number of branches. Highest yield was obtained from neem cake + 40
kg N ha-1 (3966 kg ha-1). This was followed by same nitrogen dose from vermicompost
(3780 kg ha-1) and FYM (2996 kg ha-1), all being at par. Higher inorganic nitrogen dose
also increased disease and insect attack.
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OPIUM POPPY (Papaver somniferum)

The plant belongs to family Papaveraceae. It is
a rabi season crop and its cultivation is restricted
| by the Narcotics Department under licensing system.
In India this herb is grown commercially as annual
crop in restricted areas in few districts of Madhya
Pradesh, Rajasthan and Uttar Pradesh. Latex collected
from the capsule is medicinally important. The
latex of immature fruit contains several alkaloids
like morphine, codeine, noscapine, narcein and
papaverine. It is used as pain killer, anti-depressant,
sedative, anti-tussive and smooth muscle relaxant.

Seeds are used for culinary purposes.

Evaluation of germplasm

RVSKW, Mandsaur: Two hundred and thirty five germplasm were maintained and
evaluated for thirteen different qualitative and quantitative characters. Plant height ranged
from 65.0 cm (MOP-1079) to 111.0 cm (IC-95), Leaf length varied from 12.3 cm
(ND-35) to 23.5 cm (UOP-590) and breadth of leaf varied from 5.6 cm (MOP-508) to
9.6 cm (MOP-409). Leaves were serrated or non-serrated. Number of leaves per plant
varied from 10 (MOP-187) to 19 (MOP-518) and flower colour varied from white,
pink and violet. Peduncle type was either hairy or non-hairy. Length of capsule varied
from 28.Tmm (ND-10) to 43.5mm (MOP-529) where as breadth of capsule varied from
25.5mm (MOP-510) to 42.5mm (MOP-574). Latex vyield per plant varied from 0.00 g
(Posta-91) to 0.32 g (UO-7982& JA-16). Seed vyield ranged from 1.04 g (NBRI-9) to
3.37 g (MOP-1088).

MPUAT, Udaipur: Forty three accessions collected from the Chittoregarh, Udaipur,
Baran and Jhalawar district of Rajasthan were evaluated alongwith three checks viz.,
Chetak Aphim, 1C-42 and MOP-540 for higher latex yield, seed yield and other traits.
Only 16 germplasm exhibited higher latex yield over the best check Chetak Aphim
(27.38 kg ha-1). The latex yield ranged from 12.22 kg ha-1 to 55.20 kg ha-1. Fifteen
germplasm recorded higher seed yield over the best check MOP-540 (305.55 kg ha-1).
The maxium seed yield was in MOP-138 (555.56 kg ha-1), followed by MOP-144 and
MOP-145 (444.44 kg ha-1).

Initial evaluation trial

MPUAT, Udaipur: Ten superior lines alongwith three checks viz., Chetak Aphim, 1C-42
and MOP-540 were evaluated for latex yield, seed vyield, husk yield and morphine content.
Latex yield varied from 20.30 (MOP-9) to 31.40 kg ha-1 (UOP-78). Five lines, viz., UOP-
78 (31.40 kg ha-1), UOP-34 (30.80 kg ha-1), UOP-60 (28.75 kg ha-1), UOP-43 27.98 kg
ha-1) and UOP-83 (27.94 kg ha-1) exhibited higher latex yield over the best check Chetak
Aphim (27.80 kg ha-1). None of the lines exihibited higher morphine content over the best
check Chetak Aphim (15.24%). MOP-9 showed higher seed yield (680.60 kg ha-1) over
the best check IC-42 and MOP-540 (666.70 kg ha-1). Husk yield ranged from 361.07 kg
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ha-1 (UOP-57) to 648.15 kg ha-1 (MOP-540). None of the lines recorded higher husk yield
over the best check MOP-540 (648.15 kg ha-1).

Evaluation of hybrids

RVSKW, Mandsaur: Six hybrids (two from M.P, two from Rajasthan and two from U.P)
along with local check (JOP-540) and national check (IC-42) were tested. Hybrid MOH-
2 recorded significantly higher latex yield (50.71 kg ha-1) followed by MOH-1 (48.28 kg
ha-1) compared to check JOP-540 (46.84 kg ha-1). Significantly higher seed yield was in
MOH-2 (705 kg ha-1) followed by ROH-36 (637 kg ha-1) compared to local check JOP-540
(547 kg ha-1). Hybrid ROH-36 recorded significantly superior husk vyield (718 kg ha-1) as
compared to check JOP-540 (645 kg ha-1). Morphine content ranged from 10.4% (ROH-
36) to 14.6% (NDHY-2) where as morphine yield ranged between 4.017 kg ha-1 (IC-42)
and 7.006 kg ha1 (NDHY-2).

MPUAT, Udaipur: Six hybrids alongwith three checks viz., Chetak Aphim, IC-42 and
MOP- 540 were evaluated. Two hybrids viz., ROH-36 and NDH 1 recorded higher latex
yield (26.02 kg ha-1, 25.20 kg ha-1) over the best check Chetak Aphim (24.7 kg ha-1). None
of the hybrids recorded higher morphine content over the best check MOP-540 (16.15%).
All the hybrids except ROH-42 (421.3 kg ha-1) gave higher seed yields over the best check
MOP-540 (569.44 kg ha-1). Only one hybrid, namely NDH-1 recorded higher husk yield
(708.33 kg ha-T)over the best check Chetak Aphim (703.70 kg ha-1).

NDUAT, Faizabad: Six hybrids developed at various centers viz, NDH-1 and NDH-2
from Faizabad, MOH-1 and MOH-2 from Mandsaur and ROPH-36 and ROH-42 from
Udaipur were tested against two checks i.e. NOP-4 and 1C-42. Significant differences were
observed for latex yield among the hybrids. Maximum latex yield was in NDH-2 (42.74 kg
ha-1) followed by NOP-4 (38.86 kg ha-1) and NDH-1 (37.92 kg ha-1). Seed yield ranged
from 1540 kg ha-1 to 1131 kg ha-1. Maximum seeds yield was in NDH-2 (1131 kg ha-1)
followed by NOP-4 (1116 kg ha-1) and NDH-1 (972 kg ha-1). Maximum husk yield was in
NOP-4 (927 kg ha-1) followed by NDH-2 (822 kg ha-1) and NDH-1 (685 kg ha-1).

Evaluation of superior crosses

MPUAT, Udaipur: Five newly developed hybrids alongwith three checks viz. Chetak
Aphim, 1C-42 and MOP- 540 were evaluated. Among the hybrids, three hybrids viz. PHO-
36, PHO-33 and PHO-35 recorded high latex yields (29.33 kg ha-1, 26.4 kg ha-1 and 25.7
kg ha-1) over the best check Chetak Aphim (25.5 kg ha-1). None of the hybrids exihibited
higher morphine content over the best check MOP-540 (15.06 %). Morphine content ranged
from 13.04 % (PHO-36) to 15.06 % (MOP-540). Only one hybrid namely PHO-35 (666.70
kg ha-1) recorded higher seed yield over the best check MOP-540 (662.96 kg ha-1). Three
hybrids viz., PHO-35, PHO-36 and PHO-34 recorded higher husk vyields (777.80 kg ha-1,
759.35 kg ha-1 and 749.99 kg ha-1) over the best check MOP- 540 (734.30 kg ha-1).

NDUAT, Faizabad: Six new hybrids developed at the centre were tested against two
checks i.e., NOP-4 and IC-42. Maximum latex yield was in hybrid NDH-3 (53.39 kg ha-1)
followed by NDH-4 (46.12 kg ha-1) and NDH-5 (42.09 kg ha-1). Maximum seed yield was
recorded in NDH-5 (1180 kg ha-1) followed by NDH-4 and NDH-3 (1119 kg ha-land 1112
kg ha-1). Maximum husk yield was recorded in the hybrid NDH-5 (867 kg ha-1) followed
by NDH-3 and NDH-2 (854 kg ha-land 824 kg ha-1).
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Germplasm screening for powdery mildew resistance

RVSKW, Mandsaur: A total of 235 germplasm lines were screened against powdery
mildew. Twenty two lines (MOP-187, MOP-217, MOP-278, MOP-508, MOP-510, MOP-
511, MOP-519, MOP-525,MOP-1054, MOP-1055, MOP-1057, MOP-1077, MOP-1079,
MOP-1081, MOP-1085, IC-114, NC-4, NC-57955, ND-40, UO-17682, UO-1495, UOP87)
were found resistant.

Integrated nutrient management in opium poppy — ashwagandha crop rotation

MPUAT, Udaipur: Opium poppy is a nutrient exhaustive crop while ashwagandha
requires very low fertility. Hence, to standardise nutrient management for this crop when
grown in a sequence, an experiment was carried out. Nutrient was applied to opium
poppy either through FYM (5, 10 and 15 t ha-1), castor cake (to provide 25 and 50 kg N
ha-1) or, inorganic fertiliser (25 and 50 kg N ha-1). Subsequent ashwagandha crop received
either 25 or 50 kg N ha-1. Increasing levels of FYM significantly increased leaf number
plant-1, seed and husk yields and morphine and thebaine contents in latex. However, plant
height (91.0 cm) and latex yield (40.23 kg ha-1) increased significantly only up to 10 t
FYM ha-1. Higher dose of castor cake significantly increased plant height (91.8 cm), leaf
number (14.4 plant-1) and latex (40.86 kg ha-1), seed (8.04 kg ha-1) and husk (10.09 kg
ha-1) yields. Morphine (12.47%) and thebaine (1.97%) contents in latex were also higher
at higher castor cake application. Higher nitrogen through urea significantly increased plant
height (93.3 cm), leaf number (14.6 plant-1), capsule number (1.6 plant-1) and yields of
latex (39.70 kg ha-1), seed (8.61 kg ha-1) and husk (9.77 kg ha-1).

Increase in FYM levels from 5 to 15 t ha-1 to opium poppy significantly increased seed
yield, root length, root diameter, total alkaloids content and total alkaloids yield of roots of
succeeding ashwagandha crop though, root yield was not influenced. Application of higher
castor cake to opium poppy significantly increased root diameter (7.6 mm), root yield (743
kg ha-1), seed yield (850 kg ha-1) and root total alkaloids content (0.57%) in succeeding
ashwagandha crop. Application of different doses of nitrogen through urea to opium poppy
did not influence productivity and quality of succeeding ashwagandha significantly. However,
Application of 30 kg N ha-1 to ashwagandha significantly increased root yield (778 kg ha-1),
total alkaloids content (0.55%) and total alkaloids yield (431.5 kg ha-1).

Efficacy of selected fungicides against powdery mildew

RVSKWV, Mandsaur: Six fungicides viz., contaf (0.1%), karathane (0.1%), bayletan
(0.1%), wettable sulphur (0.3%), thiophinate methyl (0.2%) and carbendazin (0.15%) were
tested against powdery mildew. Spraying was started at the first appearance of the disease
symptoms and was repeated twice at 10 days interval. The observations of disease intensity
were recorded 10 days after the last spray. Fungicidal treatments were significantly superior
over the control for reducing disease intensity and increasing latex, seed and husk yields.
Bayletan was most effective with 61.43% reduction in percent disease index compared to
control. However, efficacy of thiophenate methyl and carbendazim was also similar which
produced 23.59 and 24.20 PDI, respectively. Latex (25.27 kg ha-1), seed (416.68 kg ha-1)
and husk (596.21 kg ha-1) yields were also highest with bayletan. Control plots produced
minimum latex (17.33 kg ha-1), seed (244.40 kg ha-1) and husk (374.40 kg ha-1) yields.
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PALMAROSA (Cymbopogon martinii var. motia)

Palmarosa is a perennial grass belongs to family |
Poaceae. There are two varieties of palmarosa — motia |
and sofia from which the oil can be extracted . Oil of |
palmarosa is obtained from the floral shoots and aerial
parts and it has good demand in export. The major
component, geraniol is used in perfumery, cosmetics
and soaps and also used in flavouring tobacco. It also
contains myrcene, linalool, geranyl acetate, dipentene
and limonene. The distribution of the species in the
forest of central India is continuously reduced due
to over exploitation and loss of the forest lands. The
species is under cultivation in selected parts of the country.

Evaluation of superior lines

CCSHAU, Hisar: Sixteen superior lines were evaluated along with the check RH-49.
Plant height ranged from 232.4 to 269.2 cm; internodes plant-1, 12.9 to 16.1; internode
length, from 14.9 to17.5 cm; culm diameter, from 5.3 to 6.4 mm; leaf length, from 30.3
to 35.3 cm; leaf breadth, from 2.6 to 3.3 cm; flag leaf length, from 14.2 to 20.3 cm; flag
leaf breadth, from 1.6 to 2.6 cm; tillers plant-1, from 23.0 to 54.4; inflorescence bearing
tillers plant-1, from 22.3 to 54.1; inflorescence length, from 53.9 to 82.9 cm; fresh herb
yield plant-1, from 708 g to 1189 g; fresh herb yield, from 178.14 to 306.88 q ha-1; oil
content, from 0.19 to 0.34% and oil yield, from 41.595 to 86.956 It ha-1. Four lines yielded
significantly higher oil yield against the check RH-49. The highest oil yield was observed
in PRH 8-5 (86.956 | ha-1), followed by PRH-8-7 (76.935 | ha-1), PRH-8-9 (78.750 | ha-1)
and PRH 8-12 (74.926 | ha-).

SAFED MUSLI (Chlorophytum borivilianum)

Safed musli is an annual herb of family Liliaceae. |
C. borivilianum, C. arundinaceum and C. tuberosum
are used under the trade name ‘safed musli’.
Fascicualated roots of the plant are medicinally
important. Saponins present in the root are the active
ingredient and is used for the preparation of many
vital tonics. It is a kharif crop and requires humus
rich soil. Overexploitation of the species from its
natural habitats made its status threatened in nature.
The commercial cultivation became popular in the §
last decade and now the crop is cultivated in central
India and reached up to Southern parts of the country.

Study of genetic relationship in Chlorophytum spp. using RAPD markers

DMAPR, Anand: Studies were carried out for identification and establishment of genetic
relationships in three species of Chlorophytum (C. borivilianum, C.arundinaceum and C.




58 DMAPR ANNUAL REPORT 2008-09

tuberosum) and two high yielding clones of C. borivilianum using RAPD markers. One hundred
primers were tested to distinguish three species and two lines and to select a reduced set
of primers. The selected primers were used for identification and also to evaluate genetic
relationship among them. A total of 454 distinct bands, ranging from 0.25-3.0 kbp, were
amplified by using 47 selected decamer primers. The genetic similarity was evaluated on the
basis of presence or absence of bands, which revealed a wide range of variability within
the species. The cluster analysis indicated that three species of Chlorophytum and two
clones of C. borivilianum formed two major clusters. The first major cluster constituted C.
arundinaceum and C. tuberosum, and the second major cluster composed of two subclusters;
the first subcluster represented the two high yielding clones of C. borivilianum whereas the
second subcluster represented open pollinated seedling progenies of C. borivilianum.

In vitro propagation of Chlorophytum arundinaceum

DMAPR, Anand: A protocol was developed for
micropropagation of C. arundinaceum using stem
| disc as explant. Within 10-12 days of culture, 11-
13 shoot buds proliferated from a single stem disc
culture on 2 MS medium containing (1.0-1.5 mg
I-1) BA, (2.0- 2.5 mg -1) NAA and 3% sucrose.
Maximum multiple shoot induction was obtained on
2 MS medium containing (2.5-3.0 mg |-1) BA, (0.01-
0.1 mg I-1) NAA and 3% (w/v) sucrose. Addition of
adenine sulphate (25-50 mg I-1) enhanced the rate
of multiplication under a 16-h photoperiod. Though
shoots rooted on 2 MS medium supplemented with
0.1 mg |1 IBA or IAA and 2% (w/v) sucrose, rooting
was found to be best in 0.25 IBA within 8-10 days of culture. Micropropagated plantlets
were hardened in the green house and successfully established in the field where 99% of
the plants survived showing luxuriant growth and flowered.

In vitro multiplication of C. arundinaceum

Collection and evaluation of germplasm

RVSKWV, Mandsaur: Twenty four accessions were evaluated and wide range of variability
was noticed among the accessions. Length of leaves varied from 12 (MCB-403) to 25 cm
(MCB-416) and breadth of leaves ranged from 15 (MCB-409) to 26 mm (MCB-405). Colour
of anther ranged from yellow to light yellow and sometimes light green. Length of fleshy
root ranged from 4.2 (MCB-401) to 8.7 cm (MCB-421). Root diameter ranged between 5.2
(MCB-401) and 8.1 mm (MCB-417). Fresh weight of root ranged from 2000 kg ha-1 (MCB-
401) to 3332 kg ha-1 (MCB-412). Maximum fresh fasciculated root yield was in MCB-412
followed by MCB-414 (2965 kg ha-1) compared to 2449 kg ha-1 fresh fasciculated root
yield in the check variety JSM — 405.

CCSHAU, Hisar: Eleven accessions were evaluated. The range of root length was from
10.5 (RC-64) to 14.3 cm (MCB-405); root diameter ranged from 7.0 (MCB-412) to 8.2
mm (HCB-6); number of roots plant-1 from 11.5 (MCB-412) to 26.0 (MCB-405); fresh root
yield plant-1, from 31.0 g (MCB-412) to 75.5 g (MCB-405) and fresh root yield from 2296
kg ha-1 (MCB-412) to 5593 kg ha-1 (MCB-405). The highest fresh root yield was recorded
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in variety MCB-405 (5593 kg ha-1), followed by HCB-2 (4815 kg ha-1), HCB-6 (4482 kg
ha-1) and CBI-7 (4037 kg ha-1).

MPUAT, Udaipur: Twenty two new accessions along with check MCB- 405 were evaluated.
Fasciculated root yield ranged from 2000 kg ha-1 (RC-86) to 4611 kg ha-1 (PC-15). Nine
accessions viz., PC-15 (4611 kg ha-1), PC-30 (4556 q ha-1), PC- 26 (4333 kg ha-1) PC-17,
PC-19 and PC-32 (4000 kg ha-1), CBI-7 (3722 kg ha-1), PC-6 and PC-31 (3444 kg ha-)
produced higher fasciculated root yield over the check MCB-405 (3331 kg ha-1).

Initial evaluation trial

PDKV, Akola: Five superior lines were evaluated along with check variety JSM 405 for
different morphological and yield characters. Average length of roots was significantly higher
in AKSM- 01 (8.97 cm) compared to the check JSM- 405 (7.15 cm), while AKSM- 02
recorded highest average girth of fasciculated roots (7.7 mm) followed by AKSM- 03 (7.6
mm). Differences in fasiculated root weight were also statistically significant among the lines
however; none could record superior yield than the check. AKSM- 01 recorded highest
fasciculated root weight (35.55 g plant-1) followed by AKSM-03 (33.90 g plant-1) which
were at par with check JSM- 405 (33.65 g plant-1).

MPUAT, Udaipur: Five superior lines along with check viz., MCB-405 were evaluated for
higher fasciculated root yield. Four lines viz., RC-77 (4250 kg ha-1), PC-2 (3806 kg ha-1),
RC- 64 (3640 kg ha-1) and CBI-7 (3306 kg ha-1) produced higher fasciculated root yield
over the check MCB-405 (3250 kg ha-1). The saponine content ranged from 4.5 (RC-64)
to 6.1 (RC-77) and sapogenine content ranged from 0.26 % (CBI-7) to 0.41 % (RC-77).
RC- 77 recorded maximum saponine and sapogenine content.

Effect of FYM and bio-fertilisers on growth, yield and quality

PDKV, Akola: Three levels of FYM (1, 10 and 20 t N ha-1) and two different bio-
fertilisers (Azotobacter and PSB) were tested for growth and yield. Application of FYM and
seed treatment with biofertilizers had non-significant effect on fleshy roots plant-1, fleshy
root length and girth. Whereas, fresh and dry root yields showed significant differences.
Application of FYM 20 t ha-1 and seed treatment with azotobacter recorded significantly
higher fresh (3819 kg ha-1) and dry (688 kg ha-1) fleshy root yields. However, these were
at par with all the treatments when 10 t or more FYM ha-1 were applied. Similar trend
was also observed in saponin yield which was highest in the combination of 20 t FYM
ha-1 and seed treatment of azotobacter and PSB (42.56 kg ha-1). However, sapnoin content
was not influenced due to FYM and biofertilisers.

Monitoring of fungicide residue and microbial load

MPUAT, Udaipur: Fleshy root samples were collected from market, farmers’ field and
from experimental field. Dried samples were analysed for carbendazim residue using TLC.
Market samples contained minimum carbendazim residue (38 ppm) while farmers’ field
sample contained highest residue (47 ppm). Experimental field sample contained 43 ppm
of carbendazim residue. In the market samples, Trichoderma, Aspergillus, Fusarium and
Pseudomonas were major microbial contaminants. Farmers’ field samples showed presence
of Trichoderma, Aspergillus, Fusarium and Mucor as the major microbes while Pseudomonas,
Aspergillus and Fusarium were dominant in experimental field samples.
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SANKHPUSHPI (Convolvulus microphyllus)
T l|l It is an annual herb of family Convolvulaceae.
b y The botanical identity of shankhpuspi is highly
| controversial. The species is distributed throughout
India in wastelands and forests. Raw drug is collected
from the wild since no cultivation is practised in
the species. It has high content of alkaloids such
as convolvine, convolamine, phyllabine, covolidine,
i confoline, convoline, subhirsine, convosine, etc. than
| other species. The whole herbage is used for the
medicinal purposes and is used for the preparation
of nervine tonics.

Effect of seed rate and spacing on yield

AAU, Anand: An experiment was conducted to determine optimum seed rate and spacing
in terms of dry biomass. Four different seed rates (2, 4, 6 and 8 kg ha-1) and four row
spacing (30, 45, 60, 90 cm) along with broadcasting were tried. The crop was harvested
thrice at 90 days interval. All seed rates except the lowest one maintained significantly
higher plant stand. Different seed rates produced 8354-9069 kg ha-1 dry herbage however,
these did not significantly differ among different treatments. Among the different spacing,
lowest herbage yield was obtained from 45 cm row spacing (8155 kg ha-1) while highest
was from 30 cm (9150 kg ha-1). However, the difference was not significant.

SATAVARI (Asparagus recemosus)

PR s i e | It is a perennial spiny climber belongs to the family
{ Liliaceae. It is distributed throughout tropical and
subtropical India. Fasciculated roots are medicinally
important. It contains saponins and is used for the
treatment of dysentery, tumours, rheumatism and
kidney and liver disorders. Powdered roots are a
common ingredient of a number of vital tonics, which
are believed to cure sexual weaknesses, leucorrhoea
i and increase lactation in feeding mothers. Dried
| tuberous roots have ulcer healing properties or
cytoprotection.

Collection, characterisation and maintenance of germplasm

CCSHAU, Hisar: Twenty six genotypes collected from different places of Haryana were
evaluated for fasciculated root yield and saponin content. The highest fresh fasciculated root
yield was in HAR-03-18 (1043.21 q ha-1), followed by HAR-03-17 (932.10 q ha-1), HAR-
4 (920.50 q ha'1), HAR-6 (754.32 q ha-1), HAR-03-4 (744.57 q ha-1) and HR-8 (734.45
q ha-1). Saponin content ranged from 3.88% (HAR-03-16) to 5.89% (HAR-4). The highest
saponin content was recorded in HAR-4, followed by HAR-03-7 (5.86%), HAR-6 (5.62%),
HAR-03-2 (5.55%), HAR-8 (5.53%) and HAR-2 (5.40%).
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First report of satavari beetle

DMAPR, Anand: The crop was observed infested with a beetle in the month of February.
Both adults and grubs were found to cause damage in the apical part of growing tip of
vine. During March, grubs were in more number (10-12 grubs) in the apical part whereas,
during April the numbers of adults were more. The beetle was identified as Lema downesi
Baly and is reported for the first time on this crop from India.

SENNA (Cassia angustifolia)

The species belongs to Caesalpiniaceae family and
is a native of Yemen and Saudi Arabia. The crop
is cultivated in drier tracts of Rajasthan, Gujarat
and Tamil Nadu. Leaves and tender pods are used
as natural laxative both in modern as well as in
traditional systems of medicine. It increases the
peristaltic movement of the colon. The laxative
principles are two glycosides, viz. sennoside A and
sennoside B, besides it also contains B-sterol and
flavonols kaempferol, kaempferin and isorhamnetin.

Catopsilia pyranthe infestation

DMAPR, Anand: Caterpillar of Catopsilia pyranthe was found infesting the crop throughout
the year at DMAPR, Anand. Monthly population of different stages — egg, larvae, pupa and
adults was recorded by screening five randomly selected plants.

The adults as well as other immature stages were common during April to September
and March. However, with the increase in humidity in June, number of eggs and larvae
was slightly more. Same level of infestation continued up to July-August. Maximum rain
was received during September hence maximum infestation of larvae was observed during
October due to high humidity and less rains. The adult population was abundant during
this month and correspondingly eggs and larvae were also very high. The population started
dwindling with the decrease in temperature from December onwards and reached zero
level during January and February. In March, with the increase in temperature, activity of
adults was seen and stray incidence of egg laying was also observed but no immature
stages were seen.

Bionomics of Catopsilia pyranthe

DMAPR, Anand: Life cycle of C. pyranthe was studied. The adult bred throughout the
year. Several overlapping generations were observed on the crop. Pairing takes place in
air. Pest life cycle study was undertaken in laboratory during September-October, when
fresh eggs along with leaves were brought to laboratory and placed in Petri dish at room
temperature. Daily observation on the life-history sequence and length of larvae were
recorded. Different instars were identified based on skin casting.

Eggs were laid singly on both the side of leaves in the ratio of 1:1. The eggs were
erect, fusiform (tapered at both end) laid singly on leaf, whitish in colour initially and turned




62 DMAPR ANNUAL REPORT 2008-09

creamy-white after one day, 2-3 mm in length, incubation period was 3—4 days and larvae
hatched out by breaking egg shell. It passed through five larval stages before transforming
into pupa. Development period from egg to adult emergence was 22-29 days. The first instar
larvae started feeding immediately after hatching. It fed mainly by scraping paranchymatous
tissue of leaves leaving behind venation. It grew to the length of 4.7 (4.0-6.0) mm with
cylindrical shape and pale green colour. Damaging potential of first instar larvae is less.
But when present in exceedingly high proportion, removal of paranchymatous tissue along
with chlorophyll due to gregarious feeding habit, affected the plant growth. It lasted for
2-3 days. Second instar larvae grew to the length of 10.3 (9.0-13.0) mm. Body colour was
pale green with a less pronounced lateral yellow line, abdominal prolegs were less distinct.
Damaging potential was more than earlier instar as it started feeding from margin of leaves.
This stage lasted for 2-3 days. Third instar larvae grew to the length of 15.5 (14.0-17.0)
mm. Visually, it was pale green with more pronounced lateral yellow line. Abdominal prolegs
were distinct and clearly visible. Food requirement was more than second instar as it started
devouring whole leaflet leaving behind midrib only. Third instar lasted for 2-4 days. Forth
instar larvae were having green body colour with broad and distinct lateral yellow line.
The insect grew to the length of 21.9 (20.0-25.0) mm. Abdominal prolegs became distinct
and clearly visible. Damaging potential was maximum as food requirement was more and
defecation frequency was also quick. This stage lasted for 3—4 days. Fifth instar larvae grew
to the length of 32.2 (30.0-35.0) mm. Body colour was green, lateral yellow line broad
and distinct and segmentation was clearly visible. Abdominal prolegs were distinct and
clearly visible. Damaging potential was highest and this instar lasted for 4-5 days. During
pre-pupation stage the larvae stopped feeding and became thick and reduced in length,
27.1 (24-30) mm. The prepupation stage lasted for one day. Before transformation into
pupa, the prepupa attached itself to the entire length of body on the substratum. The pupa
appeared like a shell. Its length was 20.9 (20-23) mm and diameter at the broadest part
was 7.6 (7-8) mm. Pupal stage lasted for 6-7 days. After hatching, adults kept it attached
on the support and after hardening of wing it started flying.

VACH (Acorus calamus)

The species is a native of Europe belongs to family
Araceae. It is a small perennial aromatic herb
grown naturally in marshy fields and well distributed
throughout India. The species is cultivated in some
parts of India mainly in Andra Pradesh and Tamil
Nadu. The rhizomes are cylindrical or somewhat
compressed. The dried rhizomes constitute the
commercial raw drug of ‘Calamus’. Asarone a and b,
acoric acid and choline are the major active principle
of the raw drug. It is believed to improve memory
power and intellect.

Germplasm collection, maintenance and evaluation

APHU, Bapatla: Eleven clones were collected from various parts of Andhra Pradesh and
evaluated for their morphological and agronomical traits. Clone collected from Munipalle
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of Guntur district recorded maximum leaf length (65 cm) and clone from Kalyani showed
minimum leaf length (52.5 cm). Rhizome weight varied from 60 g plant-1 in clone collected
from Munipalle of Guntur district to 43.0 g plant-1 in clone collected from Warangal
district of Andra Pradesh. Leaf width varied from 1.3 cm (Gadipalli collection) to 1.8 cm
(Nagireddigudem). Based on the literature and observations made in germplasm collected,
minimal descriptors were also developed in the species.

Germplasm holding

At DMAPR, herbal garden a total of 250 medicinal and aromatic plant species in addition
to 110 tree species in the arboretum are being maintained. Farmers, students, NGOs, and
scientists visited and got benefited from the gardens. Also sample seeds, rooted cuttings,
slips, etc. were supplied to the interested parties for their use. Following is the present
germplasm holding status at DMAPR for major crops.

Germplasm maintained at DMAPR

SI. No. Crop/Species No of Accessions
1 Aloe spp. 55
2 Andrographis paniculata 60
3 Asparagus spp. 44
4 Chlorophytum borivilianum 54
5 Commiphora spp 110
6 Desmodium gangeticum 11
7 Gymnema sylvestre 09
8 Phyllanthus spp 13
9 Plantago spp. 58
10 Tinospora cordifolia 35
11 Urgenia spp 12
12 Withania somnifera 111

Total 572
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Germplasm maintained at different AINRP on MAP centers

Crop/Species

Aloe spp.

Andrographis paniculata

Asparagus spp.

Bacopa monnieri
Cassia angustifolia
Catharanthus spp.

Chlorophytum borivilianum

Chlorophytum tuberosum
Commiphora stocksiana
Commiphora wightii

Cymbopogon flexuosus

Cymbopogon martinii

Cymbopogon winterianus
Gentiana kurroo
Glycyrrhiza glabra

Gymnema sylvestre
Hyoscyamus spp.
Heracleum spp.
Hypericum perforatum
Intigofera tinctoria
Kaempferia galanga

Centre

Anand
Trichur
Udaipur
Faizabad
Hisar

Anand
Hisar
Trichur

Hisar
Anand
Faizabad

Trichur
Anand
Anand

Anand
Hisar
Mandsaur
Udaipur

Anand
Anand

Anand
Udaipur

Hisar
Trichur
Faizabad

Hisar
Faizabad

Hisar
Solan

Hisar
Anand

Hisar
Solan
Solan
Solan
Trichur
Trichur

No. of Accessions

20
14
5
2
25

5
13
6

24
6
28

29
3
6

18
12
24
32

1
1

32
16

40
20
16

64
01

6
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Crop/Species
Lepidium sativum

Matricaria chamomilla
Mentha spp.

Mucuna spp.
Nelumbo nucifera

Ocimum spp.
Papaver somniferum

Pelargonium graveolense
Piper longum
Plantago ovata

Plantago spp.

Plumbago rosea
Podophyllum hexandrum
Picrorhiza kurroa
Pogostemon cablin

Psoralea corylifolia
Tinospora cordifolia

Saraca asoca
Silybum marianum
Valeriana jatamansi
Vetiveria zizanioides

Withania somnifera

Centre

Anand
Mandsaur

Solan

Hisar
Solan
Faizabad

Hisar
Solan

Trichur
Hisar

Hisar

Faizabad
Mandsaur
Udaipur
Udaipur
Trichur
Anand
Mandsaur
Hisar
Udaipur
Anand
Trichur
Solan
Solan
Udaipur
Trichur
Faizabad

Trichur
Anand
Hisar

Trichur
Anand
Solan

Trichur
Faizabad
Hisar

Mandsaur
Udaipur
Hisar
Anand

No. of Accessions

10
10

4

7
9
01

4
7

24
4

18

40
235
90

6
67

39
80
83
68

5
25
12
25

3

6
02

12
12
30

42
10
30

37
12
25

118
52
50

6
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Intellectual Property Rights

Elite line of mandookaparni registered

A distinct elite plant type of mandookaparni
(Centella asiatica), collected from Faizabad, Uttar
Pradesh was characterised at DMAPR. The new plant
type having accession No. IC 561247 was bigger
in leaf size and superior to the local plant type in
yield and quality. Fresh herbage yield was about
three times more in the elite plant type compared
to local plant type. Asiaticoside was 1.62% in the
registered material while local type had 1.47% active
principle. Characterisation based on molecular markers
also revealed the distinctness of IC 561247 and it
is registered as INGR No. 08105 as an elite germplasm with superior yield and quality.

Patent filed on a new aloin extraction method

A process patent (No. 1261/MUM/2008) has been filed by DMAPR at Indian Patent
Office, Mumbai for preparation of pure aloin from Aloe (Aloe barbadensis) through extraction
and purification. Aloin (aloin A) is the major active principle in aloe. It is a pharmaceutically
important compound and utilized for the production of various drug intermediary compounds.
The new method is easy to perform and can be used for extraction of aloin of high
quality from fresh, sun dried, oven dried or freeze dried leaf exudates. The method is
also quicker, efficient (recovery up to 90%) and cost effective (most of the solvent used
can be recovered for reuse). Aloin purity of more than 90-95% can be achieved by this
method hence, suitable for industrial purposes.

ARIS Cell

Networking of herbal gardens in India

A web based network on herbal gardens in India was developed and hosted at www.
herbalgardenindia.org with funding from NMPB. The website was developed using Tomcat6
as application server, Struts’ 2.0 as application framework, Java Script as front-end and
MySQL 6.0 as back-end. The network maintained information on gardens, species information
based on plant habits viz., herb, shrub, tree as well as climber available in herbal gardens,
number of plants maintained in each species with quality parameters identified, availability
of planting material, etc., based on information given by the participating member herbal
gardens. Data on herbal gardens were collected from individual herbal gardens maintained
by various governments and non-government organisations of India through the help of
NMPB and different state forest departments. At present a total of 70 herbal gardens across
the country registered as members.

The software package was divided into three main modules such as ‘User’, ‘Member’
and ‘Administrator’. The ‘User” of this herbal gardens network has the access of decentralised
information on all the available herbal gardens in India. The ‘Member’ of this herbal
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gardens network has the access to the website for updating their data from time to time.
The ‘Administrator’ has the control to create a new member herbal garden in the network,
manage the database based on the information given by the participating member herbal
gardens, delete unwanted information and modify the existing database, etc.

The home page of this website consisted of 4 main ‘User’ sub-modules viz., ‘Gardens’,
‘Species’, ‘Search’ and ‘Login’. The ‘Gardens’ sub-module gives the list of all registered
member herbal gardens and the number of species available at the respective garden within
the parenthesis. Each herbal garden gives details of the respective herbal garden with the
sub menu viz., ‘Tree species’, ‘Shrub species’, ‘Herb species’ and ‘Climber species’, wherein
one can search the availability of medicinal species based on species habit. One can also
search the availability of a desired medicinal species in different member herbal gardens
through the ‘Species’ sub-module. Each species gives the details such as type of species,
botanical name, common name, synonyms, family name, local names and the table having the
details such as name of the herbal garden, number of plants maintained, quality parameters
identified, and quantity of planting material/seed production at various herbal gardens. The
‘Search” sub-module consisted of various search options such as ‘City wise’, ‘State wise’,
‘Species wise’, ‘Scientific name wise’, ‘Common name wise’, ‘Local name wise’, ‘Family
wise’ and ‘Advance search’. Members of this herbal garden network have the access to the
website for adding and updating their data from time to time through the ‘Login” module.

The networking of herbal gardens has a number of advantages such as one can access
information on availability of species, planting material, etc., at various herbal gardens. This
would also facilitate the collectors to approach nearby garden for the material.

Databases maintained

During the year, attempts were made for updating the databases like Medicinal and
Aromatic plants References Information System, Traders Information System on Medicinal
and Aromatic plants, Website of DMAPR, Digital Photo Library of Medicinal and Aromatic
Plants and Digital Herbarium of Medicinal and Aromatic Plants in India.
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ALL INDIA NETWORKING RESEARCH PROJECT ON BETELVINE

Betelvine (Piper betle) a perennial, dioecious,
evergreen creeper of family Piperaceae. The plants
favour tropical forest conditions that provide cool
shaded conditions with high humidity and warm
temperature. Betelvine is cultivated in India,
Bangladesh, Srilanka, and to a limited extent in
Pakistan, Malaysia, Thailand, Indonesia, Maldives,
Vietnam, and Papua New Guinea. In India, it is
commercially cultivated over 45,000 ha as cash crop.
Betel leaf has many medicinal properties and is used
in Indian System of Medicine to cure indigestion,
stomach ache, diarrhoea, flatulence and to heal wounds, scales and burns, swelling due
to sprains, bruises, respiratory disorders, sore throat, constipation, boils and gum sores.
Investigations have confirmed that leaves contain a chemical called hydroxy-chavicol: a
phenolic compound that exhibited suppression of induced mutagenesis.

The research programme is in operation in ten centres. Nine of these centres are in various
state agricultural universities and one under ICAR institute (IIHR, Bangalore). The Isalmpur
centre under Rajendra Agricultural University, Bihar is working exclusively on development
of production technology of Maghai pan. A multidisciplinary team of scientists comprising
of plant breeding, agronomy, horticulture, plant pathology and entomology are working
on various aspects of crop improvement, crop production, crop protection, post harvest
physiology, etc. Emphasis was given for development of Integrated Crop Management module
by incorporating efficient nutrient and water management strategies as well as IPM for major
insect pests and diseases. The centre at IIHR i.e. Central Horticultural Experimental Station,

Hirehallay is working on hybridisation in the species.

Germplasm collection, maintenance and evaluation

Germplasm maintained, evaluated and catalogued at different centres are presented:

Germpalsm collections at various Betelvine centres

Centres Total collections Catalogued
APHU, Bapatla 51 51
AAU, Jorhat 14 14
BCKYV, Kalyani 42 42
[IHR, Bangalore 101 -
JNKVV, Jabalpur 20 20
MPKYV, Sangli 28 28

RAU, Pusa 20 20
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Major emphasis was given to leaf characteristics, vine growth, resistance to pest
and diseases, keeping quality and organoleptic properties while evaluating the betelvine
germplasm.

Hybrid evaluation trial

APHU, Bapatla: Evaluation of hybrids with local checks was carried out and it was
observed that local variety Tellaku Ponnur performed better than GN hybrid with respect
to vine elongation month-1 (41.46 cm), number of laterals vine-1 (11.44) and leaf yield
(37.59 lakh ha-1 yr-1). However, GN hybrid recorded significantly superior leaf characters
viz., petiole length (7.30 cm), leaf size (16.06 x 12.15cm), fresh weight of 100 leaves
(345.31 g) and leaf shelf life.

MPKV, Sangli: Krishna Pan recorded significantly more leaf yield (28.11 lakh ha-1)
followed by local Kapoori. The GN hybrid produced significantly lower leaf yield 16.62 (lakh
ha-1 yr-1). The fresh weight of 100 leaves and keeping quality of leaves were significantly
maximum in GN hybrid (297.86 g and 18.57 days). The leaf size was larger in GN hybrid
(18.5 x 10.5 cm2) as compared to Krishna Pan and Kapoori local.

Hybridization

IIHR, Bangalore: Hybridization in betelvine was carried out involving 25 female and
19 male parents. The clones like Halisahar Sanchi and Karapaku among female clones and
Pachhaikodi and CARI 6 among male clones which showed some degree of resistance to
various diseases were also included in the hybridization programme. Maximum numbers of
fruits were harvested from the female parents, Bangla nagaram (30) and Simurali Bhabna
(local) (30) followed by SGM 1 (22).

The seed germination percent varied from 12.0 to 65.2% among the crosses. In total,
1693 hybrid seedlings from 89 different crosses were raised and maintained. Maximum
number of hybrid seedlings were raised from the crosses with SGM1 (783) followed by
Simurali Bhabna local (216). Wide variability was observed for many morphological traits
like plant vigour, leaf size, leaf shape, leaf color, petiole length, internodal length and stem
pigmentation. Vigorous hybrid seedlings were selected for further multiplication.

Ten hybrids selected during 2006-07 were multiplied for distribution to the other centers
for evaluation. Another ten selections were made from the hybrid progeny raised during
2007-08. A total of 200 hybrids from 33 crosses were field planted for further evaluation.
Among the hybrids planted during 2006-07, lateral production was observed in three hybrids
and only one hybrid 06-1 (SGM1/ Swarna Kapoori) flowered and produced female flowers.
This is the first hybrid, which flowered at 21 months after planting.

Inter specific hybridization

Attempts were made for developing interspecific hybridisation between P betle and P
colubrinum, a phytophthora resistant species and P betle X P _hamiltonii (Awanipan). Fruit set
was observed in the crosses where P colubrinum was used as the male parent and Simurali
Bhabna (local) as female parent. However, immature fruit drop was recorded. The crosses
between P betle X P hamiltonii were not at all successful even though various standard
methods reported for improveing fruit set in other crops were followed.
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Sex determination by RAPD analysis

o3 h A B T8 A0 1195 S TR AR A 64050 2 DMAPR, Anand: Random Amplified
Polymorphic DNA (RAPD) technique
was used to find out sex linked markers
in male and female plants. Two bulks
of DNA were made drawing one each
from male and female, by pooling an
equal volume of DNA samples from
each group of individual contributing
m LoBRE== to the bulk segregant analysis. Fifty
- = TS  different random decamer primers
- = - I were screened with the two bulks to
identify markers associated with sex
expression of which only four primers
were found to be associated with sex
expression. These four primers were then tested with individual plant DNA samples where
sex-associated RAPD markers were identified. A ~1400bp and ~ 850 bp fragment from
the primer OPAO4 and OPN 02, respectively was found to be present in all the male
individuals and absent in all the female plants. In another primer, a ~980 bp amplification
product from the primer OPC 06 was present only in the female individuals. A common
primer OPA 08 showed both male and female specific markers of 650 bp and 1200 bp,
respectively. Thus, the three male- specific RAPD markers OPAO4,, , OPAOS8, . and OPNO02

1400/ 650 850
and two female-specific markers OPAO8,, = and OPCO06,,, can reliably differentiate the male
and female plants.

M1 2 34 5 8 T8 2101 1213141515 1718102021 M

Male and female specific molecular markers in betelvine

1200

Crop regulation through staggered lowering

APHU, Bapatla: Vine elongation month-1 (cm) and leaf yield (lakh ha-1) were found
highest in plots of February and June lowering. Minimum percent disease incidence on leaf
rot caused by Phytophthora sp. and leaf spot caused by Colletotrichum capsici was also
recorded in February and June lowering treatments.

Integrated Crop Management (INM+IPM)

APHU, Bapatla: Treatment having optimum plant population + recommended fertilizer
i.e. Neem cake + Urea (1 : 1) at 200 kg N, 100 kg P,O, and 100 kg K,O/ha, irrigation
for 100% replenishment of CPE and application of Bordeaux mixture (4 drenches and 8
sprays) recorded significantly superior leaf yield (45 lakh leaves ha-1) and lower disease
incidence (21%) compared to other treatments.

BCKV, Kalyani: Vine elongation month-1 (cm), fresh weight of 100 leaves (gm) and leaf
yield (lakh ha-1) were recorded highest in treatment having 1,50,000 plant population + 200
kg N in splits of organic form +100 kg PO, + 100 kg K,O (ha-1 yr-1) + lIrrigation at 100%
replenishment of CPE + Bordeaux mixture application (4 Drenching and + 8 Spraying) +
recommended insecticides whenever required. However, maximum leaf area (cm2) (172.23 cm?2)
and lowest incidence of leaf rot caused by Phytophthora sp were found in Farmers’ practice.

MPKV, Sangli: The treatment having best plant population + 200 kg nitrogen in splits
in organic form + 100 kg PO, + 100 kg KO + irrigation at 100% replenishment of
CPE + 4 applications of Trichoderma + sanitation + recommended insecticides recorded
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significantly more leaf yield (48.03 lakh ha-1). However, fresh weight of 100 leaves and
keeping quality were found significantly more in farmers’ practice (local) (FYM 50 t ha-
+ neem cake 1 t ha-1). Incidence of foot rot (%) in the farmers’ practice was 25.69%.

Assessment of organic carbon content in Betelvine gardens

APHU, Bapatla: It was observed that the increase in organic carbon content in the
soil increased the leaf yield and quality. Leaf yield showed significantly positive correlation
with organic carbon content of the soil and plant height, while it showed non-significant
positive correlation with all other soil and growth parameters.

MPKV, Sangli: assessment of organic carbon content in the betelvine fields of farmers
of Arvi village (Kore gaon Taluk), Ankal khop village (Paluse Taluk), Vitthal Nagar village
(Valwa Taluk) and Bedga village (Miraj Taluk) were carried out and the initial organic carbon
content ranged from 0.48% to 0.82% in these areas. In the field which received 381 kg
ha-1 N through FYM and oil cake resulted in maximum organic carbon content (0.70%)
and produced maximum leaf yield (72 lakh ha-1).

Epidemiological studies of different diseases

MPKV, Sangli: Epidemiological studies of fungal and bacterial diseases of betelvine
were done at the centre. It was observed that Phytophthora foot rot and Phytophthora leaf
spot diseases were appeared in the 22nd and 23rd meteorological week (June) respectively,
while anthracnose and bacterial leaf blight were appeared in 21st (May) and 27th (July)
meteorological week respectively. The simple correlation between percent disease incidence
and weather parameters showed that the Phytophthora wilt, Phytophthora leaf spot and
bacterial leaf blight were negatively correlated with maximum temperature and positively
correlated with minimum temperature, morning humidity, evening humidity and rainfall.
The anthracnose disease was positively correlated with maximum temperature, minimum
temperature and humidity and negatively correlated with evening humidity and rainfall.

APHU, Bapatla: Epidemiological studies conducted on Phytophthora foot rot disease
indicated that percent disease incidence had significant positive correlation with morning
relative humidity and rainfall and have non-significant positive correlation with minimum
temperature and evening relative humidity, while it had non-significant negative correlation
with maximum temperature. Multiple regression equation worked out for foot rot disease is

Y = -21.11 — 1.8320 X, + 0.6849 X, + 1.0669 X, — 0.3640 X, + 0.3048 X,

BCKV, Kalayani: Results revealed that among the five considered meteorological factors,
minimum temperature and maximum RH were more responsible for increase in disease
incidence or spread of foot rot and leaf rot diseases.

Rhizosphere competence and survival period of Trichoderma

APHU, Bapatla: Significant increase in mean colony forming units of rhizosphere soil
up to 40 days after addition of T. viride talc formulation was observed.

BCKV, Kalyani: Application of Trichoderma sp. remained active in the soil for 60 days
at 107 CFU which decreases below 107 CFU thereafter.
Demonstration of disease management technology in the farmers’ field

BCKV, Kalyani: Disease management technology developed by the centre in the farmers’
field was conducted in eight farmers’ field at Simurali, Nadia. Treatment included sanitation
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and application of Bordeaux mixture at pre monsoon + after one month, biocontrol agent
+ one application of Bordeaux mixture two months after first Bordeaux mixture application
was demonstrated. The results revealed that disease incidence was low and yield was higher
in the plots applied with the disease management technology developed by the centre.

INKVWV, Jabalpur: Technology generated by the centre was found to be superior over
the farmers’ practice in terms of number of leaves per plant (36.1), weight of 100 leaves
(6.50 g), vine death due to Phytophthora nicotianae var. parasitica and bacterial infection
(18.00 and 17.00%) on leaves.

RAU, Pusa: The crop under ICM package was healthier having low incidence of
Phytophthora rot (6.6-7.3%PDI), and produced better quality leaves with longer shelf life
(14-16 days), whereas crops under farmers’ practice produced poor quality leaves with
9-12 days shelf life and recorded higher incidence of Phytophthora rot (12.7-15.6% PDI).

Fixing ETL for important insect pests

APHU, Bapatla: Presence of three tobacco caterpillar larvae per plant caused significant
yield loss at which control measures needed to be initiated to avoid economic loss.

TNAU, Sirugamani: Scale insect (Lepidosaphus cornutus) was an important pest which
caused significant yield loss. Betelvine could tolerate infestation of L. cornutus attack up
to 6 scales per 2 m vine (0.33 scales leaf-1) without affecting yield where the age of the
crop is more than two years and one lowering had been carried out. The control resources
should be started before the threshold level for effective suppression of linear scale insect
where the cost benefit ratio is higher.

Residue analysis of chlorpyrifos and dichlorvos in leaves

BCKV, Kalyani: Field grown vines sprayed with chlorpyrifos and dichlorovos were tested
for pesticide residue at regular intervals till it reached below detection level. Recovery
percentage of chlorpyrifos and dichlorvos was found to be 95.5 and 97.7%, respectively.
Dissipation of chlorpyrifos and dichlorvos was calculated from this data. Chlorpyrifos level
reduced to negligible at 15 days after application. Considering limit of quantification (LOQ)
to 0.1 ppm, safe waiting period for this chemical was calculated to be 11.5 days. However,
dissipation rate was higher in dichlorovos and the residue became undetectable at 5th day
after spraying. Hence, considering a LOQ value of 0.03 ppm, the safe waiting period for
this pesticide was calculated to be 3.6 days.

Monitoring for biodiversity of pests and natural enemies and their identification

APHU, Bapatla: Fixed plot survey was conducted at Chinthalpudi. Observations on
seasonal occurrence of pests and natural enemies were recorded and submitted for
identification. Leaf eating caterpillar complex on Sesbania consisted of Eurema hecabae,
Hyposidra successaria, Mauruca testulalis and Spodoptera litura during October. Stem borer
i.e Azygophleps scalaris activity was more during September. Red spider mites were dominant
during August to November. Spiders and Coccinellids were the dominant natural enemies
in Betelvine ecosystem.

BCKV, Kalyani: Two aleyrodid flies namely, Singhiella (Dialeurodes) pallida (Singh) and
Aleurocanthus rugosa Singh occurered sympatrically. Recently one more blackfly had been
reported from the centre. The black fly was primarily identified as a species of Aleurocanthus
which has been confirmed as a new species.
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COMMITTEE MEETINGS

Research Advisory Committee

The Sixth RAC meeting of DMAPR
was held on July 8, 2008 under
the Chairmanship of Dr. B.R. Tyagi,
Retired Deputy Director, CIMAP.
Other members of the committee
who attended the meeting were
Dr. A.A. Farooqui, Retired Proffessor
& Head, Division of Horticulture,
UAS, Bangalore; Dr. S.K. Pareek, Pr.
Scientist, NBPGR, New Delhi; Dr.
Umesh Srivastava, ADG (Hort. Il),
ICAR, New Delhi; Dr. I.L. Kothari,
Professor, Deptartment of Biosciences,
S. P Univ,, Vallabh Vidyanagar and Dr. Satyabrata Maiti, Director, DMAPR, Anand. The
proceedings of the meeting started with presentation of bouquet to the Chairman and
Members of the RAC and the welcome note proposed by Dr. S. Samantaray, Member
Secretary, RAC. Dr. Tyagi in his opening remarks expressed that scientists should frame
well focused objectives and work on multidisciplinary collaborative research projects, which
would give an opportunity for publishing good quality papers and getting recognition. He
motivated the scientists to initiate open house discussion of their research programmes. Dr.
S. Samantaray, Member-Secretary appraised the house about the action taken on suggestions
made in the last RAC meeting. Dr. Maiti, made an comprehensive presentation on the
progress of research work since February 2007. He emphasised, though there was shortage
of scientific and technical staff, the institute tried its level best to achieve the set targets.
The Committee offered some useful suggestions for future work of the Directorate. The
meeting ended with vote of thanks proposed by Dr. P Manivel, Pr. Scientist, DMAPR.

Institute Research Council (IRC)

The seventeenth IRC meeting was held on July 10-11, 2008 under the chairmanship
of Dr. Satyabrata Maiti, Director, DMAPR. The meeting was attended by the all scientific
staff of DMAPR. It started with welcome note by Dr. P Manivel, Member Secretary, IRC.
Major achievements of previous six months were also highlighted in the meeting that a
patent application had been filed by DMAPR and a unique germplasm of mandookparni
(Centela asiatica) had been registered with NBPCR. All the project leaders presented their
work done report. Discussion was done on 13 projects. These covered crops like aloe,
ashoka, ashwagandha, giloi, guggal, harde, isabgol, safed musli and senna. The projects
dealt on crop improvement, production, protection and quality management aspects apart
from computer application.

Institute Management Committee

The Institute Management committee (IMC) meeting was held on February 13, 2009
under the chairmanship of Dr. Satyabrata Maiti, Director, DMAPR. The meeting was attended
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by Dr. B. G. Bagle, Head, CHES, Godhra; Dr. S. Samantaray, Sr. Scientist (Biotechnology);
Dr. M. Das, Sr. Scientist (Plant Physiology); Dr. K. Mandal, Sr. Scientist (Plant Pathology);
Mr. R. T. Thakar, AAO and Mr. T. A. Vishawanath, AFAO as members. Dr. Maiti welcomed
all the members and highlighted two salient achievements of the institute — registration
of a unique germplasm of Centella asiatica and filing of a patent on aloin extraction and
purification from Aloe vera. Action taken on the earlier recommendations was presented
and discussion on new agenda items took place. The committee reviewed the various
research and developmental activities of the institute. The meeting ended with the vote of
thanks to the Chair.

GROUP MEETINGS

AINRPMAP

Biennial group meeting of the
AINRPMAP was held at Kerala
Agricultural University, Trichur during
November15-17, 2008. The Inaugural
session started with welcome address
by Dr. D. Alexander, Director of
Research, KAU wherein he highlighted
the contributions made by KAU in
popularising medicinal and aromatic
plants cultivation in the state by
motivating farmers and providing
technology. Dr. U. C. Srivastava,
Assistant Director General (Horticulture
), ICAR highlighted the achievements
made by the AINRPMAP. He also made a mention about the positive step taken by the
council in merging the AINRP on Betelvine with the AINRPMAP to increase its reach to
different niche of the country.

Dr. Satyabrata Maiti, Project Coordinator, AINRPMAP presented salient achievements
made by various Co-coordinating centres during last two years. He informed that under the
project research was carried out on various aspects of crop production and improvement with
a view to ultimately develop Good Agricultural Practices without compromising the quality
and safety of the raw drug. A multidisciplinary team of 34 scientists of various disciplines
such as Plant Breeding, Horticulture, Agronomy, Plant Pathology and Phyto-chemistry are
engaged in research at 10 centres of the project.

Dr. M. K. Sheela, Director of Extension and Dr. P K. Rajeevan, Associate Dean, KAU
expressed their views on the cultivation of medicinal and aromatic plants in Kerala. Mr.
Rajaji Mathew Thomas, MLA and Executive Member of the KAU delivered the inaugural
address. He informed that Kerala has age old tradition of using medicinal and aromatic
plants and maintains vast diversity of these species. He suggested that plants useful against
most critical diseases should be identified and researched upon. Some ayurvedic products
made by the University were released by the dignitaries.
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The project scientists of different disciplines from different centres took part in the
deliberations for three days. Salient outcome, recommendations and future research
programmes were presented in the plenary session held on November 17, 2008. The
function came to an end with the vote of thanks proposed by Dr. S. Maiti.

Some of the important recommendations emerged from the group meeting were: (i)
Farmers of south-eastern Rajasthan should sow ashwagandha during September 10-16 and
harvest during February 12-18 for higher productivity, profitability and quality of roots, (ii)
After harvesting, fleshy root of safed mulsi (for planting material) should be stored in wooden
box containing 4 inch layer of musli overlapped by 4 inch layer of soil, (i) Critical growth
stages in opium poppy with respect to moisture stress in descending order (from most to
least critical) are rosette (45 DAS), flower initiation (70 DAS), late capsule (98 DAS), 50%
flowering (85 DAS), stem elongation (30 DAS), bud (58 DAS), after lancing (120 DAS)
and capsule maturing (108 DAS). These may be taken into consideration while scheduling
irrigation under limited availability of water and (iv) Under Trichur conditions, Brahmi should
be harvested after every 5 months for higher herbage yield and bacoside content.

AINRP Betelvine

XXl GROUP MEETING Twenty second group.meeting of workers

ALL INDIA NETWORKING PROJECT ON BETELVINE from AINRP on Betelvine was organised

a ey 7 at BCKV, Kalyani during December 13-15,
FARMERS THAINING CENTRE . .

IR HAS W = 2008. The function started with the welcome

DRICTORATE {F RIS

N s e v gl address by Prof. S. K. Sanyal, Director
JEe 3 y of Research, BCKV. He also highlighted
prospects and opportunities of betelvine
cultivation. Dr. U. C. Srivastava, ADG (Hort.
I), ICAR presented prospect of the project
and reaffirmed the cooperation from ICAR for
making this old network more result oriented.

Dr. Satyabrata Maiti, Project Co-ordiantor, AINRP on Betelvine presented salient
achievements made during 2006-08 by ten coordinating centres located in eight Agricultural
Universities. A multidisciplinary team of about 26 scientists of various disciplines such as
Plant breeding, Horticulture, Plant Pathology, Entomology, and Agronomy were working in
on various aspects of Crop Improvement, Crop Production, Crop Protection, etc. Major
emphasis was given on water management, organic farming and development of IPM for
major insect pests and diseases. Breeding for elite betelvine varieties was initiated at IIHR.
Hybrid seeds were obtained from several crosses. He highlighted that crop management
technologies developed by the Centres were demonstrated in the farmers’ fields and were
found superior.

In the inaugural address Dr. R. K. Samanta, Vice Chancellor, BCKV congratulated the
betelvine workers for the achievements made by the AINRP. He urged the Betelvine workers
to work in such a way that common man should be benefited by our efforts.

Work done report by the project scientists from different centres was presented at
different technical sessions. The group felicitated Prof. Chitreshwar Sen, former Head,
Department of Plant Pathology, BCKV for his outstanding contribution to plant pathology in
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general and betelvine research in particular. Salient outcome, recommendations and future
research programmes were presented in the plenary session held on 15 December. The
project proposed integrated crop management package as: maintenance of recommended
plant population, application of recommended NPK (200:100:100 kg/ha), irrigation to
replenish 100% of CPE, maintenance of sanitation, soil drench of Bordeaux mixture at the
time of planting followed by soil application of Trichoderma (after one month) and one
more soil drench of Bordeaux mixture. This package produced better betel leaves as well
as satisfactory control of diseases in comparison to farmers’ practice. The function came to
an end with the vote of thanks proposed by Dr. S. Maiti.

OTHER ACTIVITIES

Hindi Week: DMAPR celebrated Hindi Week during September 15-22, 2008. Different
competitions were organized among the staff members to promote the use of Hindi in the
day-to-day official work. On September 22 a function was organised under the chairmanship
of Dr. Satyabrata Maiti. Sh. D. C. Agrawal, Retired Principal, Kendriya Vidyalaya, Vallabh
Vidyanagar was present as chief guest of the function.

Vigilance Awareness Week: The DMAPR observed vigilance awareness week from
November 3-7, 2008 by keeping records open for verification to bring transparency in the
functioning of the institute.

Annual Day: Annual Day was observed on November 24, 2008. The staff welfare club
of DMAPR organised a function to commemorate this occasion. The staff members along
with their family observed the day with great fanfare.

Networking of herbal gardens

The online website http://www.herbalgardenindia.org, developed by DMAPR was launched
in the International Symposium on Afforestation of Medicinal Trees at 3rd World Ayurveda
Congress and Arogya 2008 held at Jaipur on December 20, 2008 by the honourable Chief
Guest Thiru N. Selvaraj, Minister for Forests, Government of Tamil Nadu. The website
will help in sharing the information for effective utilisation of public and private funded
herbal gardens. Dr. Satyabrata Maiti, Director, DMAPR, Anand made a presentation on the
various information retrieval options of the website before distinguished guests like Shri.
B.S. Sajwan, CEO, NMPB; Prof. M. C. Varshneya, V.C., AAU, Anand and international and
national delegates.

Network project on medicinal and aromatic plants’ seed testing launched

A collaborative network research project
on “Formulation of seed standards and
standardisation of seed testing protocols in
medicinal and aromatic plants” was launched
at DMAPR on 28 February, 2009. The function
was chaired by Dr. Mohan Lal Sharma, PCCF,
Gujarat. Dr Satyabrata Maiti, Director, DMAPR;
Dr. Rajendra Gupta, Expert, NMPB; Dr. S.
K. Pareek, Principal Scientist, NBPGR and [§
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Expert, NMPB; Sh. R. V. Asari, Addl. PCCF, Gujarat and Sh. Kaboolchand, CCF, Gujarat
were the other dignitaries present. The project launching meeting was also attended by
scientists of DMAPR and AAU, Anand and personnel from Gujarat Forest Department. The
function started with welcome address by Dr. Maiti. He highlighted the contribution made
by DMAPR and its collaborating centres in the field of MAP. Prof. S. S. Parihar, Division
of Seed Technology, IARI, New Delhi and coordinator of the project highlighted the need
of such collaborating project on MAP seeds. He highlighted in brief the concept of the
project. He also added that availability of high quality seeds was fundamental to the success
of agriculture since crop production relies heavily on high quality seeds. Dr. Parihar further
added that “Formulation of Seed Sandards in Medicinal and Aromatic Plants” was an
important issue figured in agenda item of the 14th Technical Committee Meeting of Central
Seed Certification Board. He emphasised that fundamental knowledge about mechanism
underlying in seed development, germinability, dormancy and storability was required to
improve the performance of seed. Dr. Rajendra Gupta stated that Government of India
prescribed seed standards were notified for more than 95 crops viz. cereals, millets, pulses,
etc. However no such standards were available for medicinal crops and hence this kind of
project was timely and promising at this juncture. The objectives of the project are (1) to
standardise and subsequent revalidation of seed testing protocols and (2) to formulate the
‘Seed Standards’ on the basis of market survey and testing of a large number of samples.
The project at present will work on 21 species such as bael (Aegle marmelos), ajwain
(Ammi majus), akarkara (Anacyclus pyrethrum), malariabuti (Artemisia annua), beladona
(Atropa belladonna), kusum (Carthamus tinctorius), patang (Caesalpinia sappan), aparajita
(Clitoria ternatea), sankhpuspi (Convolvulus microphyllus), viabidang (Embelia ribes), khurasani
ajawain (Hyoscymus niger), Mehndi (Lawsonia inermis), chandrasur (Lepidium sativum), jivanti
(Leptadaenia reticulata), velvet bean (Mucuna pruriens), bhui amla (Phyllanthus amarus),
chitrak (Plumbago zeylanica), Babchi (Psoralia corylifolia), manjistha (Rubia cordifolia), silaras
(Silybum marianum) and jojoba (Simmondsia chinesis). The programme came to an end with
vote of thanks proposed by Dr. Manish Das, Sr. Scientist, DMAPR.

Farmer-Industry meet

: A farmer-Industry meet was organised at
TIT o ; DMAPR on March 9, 2009. Representatives
Austry MESE L from the essential oil industry led by Dr.
Shivam Varshney, Director, Som Extracts Ltd,
Noida along with Mr. Vinoo Assar, Mohini
Perfumers Pvt. Ltd.,, Mumbai; Mr. Kamlesh
Shah, Anant Fragrance Pvt. Ltd., Ahmedabad
and others attended the meet. More than ten
farmers practicing or interested in aromatic
crops cultivation were major participants of
the meeting. The meeting started with an
address by Dr. Satyabrata Maiti, Director,
DMAPR and welcoming the guests by presentation of bouquet. Later Dr. Vershney informed
the state of aroma industry in the country and demand of natural fragrance. He emphasised
that some crops like artimisa, mint, etc which were not yet cultivated in Gujarat extensively
could also be tried. Principal part of the meeting was interaction between the industry

firita i
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and farmers. Individual farmers shared their experiences, clarified doubts and expressed
their needs. The meeting ended with the vote of thanks proposed by Dr. K. Mandal, Sr.
Scientist, DMAPR.

Awards and Recognition

“Ploidy distinction in male and female plants of betelvine — a study by flow cytometry”
by Arun K. Phurailatpam, K. A. Geetha and Satyabrata Maiti received the best poster award
at National Seminar on Piperaceae — harnessing agro-technologies for accelerated production
of economically important piper species, held at Indian Institute of Spices Research, Calicut
during November 21-22, 2008.

“Prospects of open access to Indian agricultural research: a case study of ICAR” by G.
Sridhar and G. Aneeja bagged best paper award in the 8th Indian Science Communication
Congress (ISCC-2008) held at Chennai, Tamil Nadu during December 10-14, 2008. The
theme of the Congress was on Media Convergence and Knowledge Revolution.

Women Cell

Women staff members of the institute had regular meetings under the aegis of Women
cell created at DMAPR under the Chairperson, Dr. (Ms.) S. Samantaray, Sr. Scientist
(Biotechnology). Issues related to their welfare were discussed in the meetings.

Right to Information

DMAPR continued with its principle of maintaining transparency in all its activities.
Enforcement of Right to Information Act, 2005 of Govt. of India has been done with
letter and sprit. All information related to the Right to Information Act are regularly posted
in the website of DMAPR. Besides, the institute has also satisfactorily responded to the
various requests received seeking information under the Right to Information Act within
the stipulated time frame.

OTHER INFORMATION

New Colleagues
Sh. Vinay Kumar joined as Scientist (Biotechnology) on July 5, 2008
Sh. R. T. Thakar joined on deputation as AAO on Septemeber 22, 2008
Dr. Abirami joined as Scientist (Horticulture) on September 29, 2008

Transfer

Sh. V. S. Parmar, AAO transferred to CIFE, Mumbai on promotion as AO on August 30, 2008
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Dissertation done by students

Student’s Name and Address

Mr. Manojkumar,
Rungta College of Science &
Technology

Mr. Tarunkumar Patel,
Rungta College of Science &
Technology

Ms. Nibedita Rana,
PG. Department of Botany &
Biotechnology, Berhampur, Orissa

Ms. Deepika Satapathy,
PG. Department of Botany &
Biotechnology, Berhampur, Orissa

Ms. Archana Manjari Jena,
PG. Department of Botany &
Biotechnology, Berhampur, Orissa

Ms. Sweta H. Patel,
B.R.D. School of Biosciences,
S. P University, V.V.Nagar

Mr. Bharat Shah,
B.R.D. School of Biosciences,
S. P University, V.V.Nagar

Ms. Sonal Shabh,
B.R.D. School of Biosciences,
S. P University, V.V.Nagar

Training imparted to students

Student’s Name and Address

Mr. Mihir J. Patel,
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Title of Dissertation

Characterization of germplasm of
Commiphora wightii (Arnott.) Bhandari :
analysis using RAPD marker

Micropropagation and molecular
characterization of Chlorophytum spp.

Genetic diversity analysis of Andrographis
(Burm.f.) Nees. using molecular markers

Asessment of genetic relationship among
(Commiphora wightii (Arnott.) Bhandari
using RAPD Markers

[dentification of sex in betelvine (Piper
betle L.) using molecular markers

Assessment of pre-treatment effects on
germination, vigour and emergence of
some medicinal plants

Pathogenesis of Artemisia annua by
Alternaria alternata causing leaf blight
disease

Effect of soil moisture stress on

growth physiology and phytochemical
constituents of ashwagandha (Withania
somnifera)

Topic of training programme

Techniques like micropropagation and DNA

N.V. Patel College of Pure and
Applied Sciences, V.V.Nagar

isolation, purification and quantification some
important medicinal plants

Mr. Anand H. Nakhva,
N.V. Patel College of Pure and
Applied Sciences, V.V.Nagar

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Ms. Deepti M. Davla,
St. Xavier’s College, Cujarat
University, Ahmedabad

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Guide

S. Samantray,
Senior Scientist
(Biotechnology)

Dr. Manish Das,
Senior Scientist
(Plant Physiology)

Dr. K. Mandal,
Senior Scientist
(Plant Pathaology)

Mr. R. Saravanan,
Scientist (SG)
(Plant Physiology)

Guide

Dr. Sanghamitra
Samantaray,
Sr. Scientist
(Biotechnology)




Student’s Name and Address

Ms. Shilpa R. Gurmani,
B.R.D. School of Biosciences,
Sardar Patel University,
V.V.Nagar

Mr. Dhawal B. Upadhyay,
B.R.D. School of Biosciences,
Sardar Patel University,
V.V.Nagar

Ms. Khosha Y. Shelat,

Anand Mercantile College of
Science,

Anand

Mr. Maulik H. Patel,

Anand Mercantile College of
Science,

Anand
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Topic of training programme

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Techniques like micropropagation and DNA
isolation, purification and quantification some
important medicinal plants

Human Resource Development (Education & Training)

Name

Dr. P Manivel, Principal
Scientist (Plant Breeding)

Mr. TA. Vishwanath, AF&AO
Mr. R.T. Thakar, AAO

Dr. K. A. Geetha, Senior
Scientist (Plant Breeding)

Dr. L. Saravanan, Scientist
(Entomology)

Dr. Mahesh V. Kawale,
Research Associate (Botany)

Distinguished Visitors

Details

Training workshop for consortia partners on
“Procurement related matter and financial
management system under World Bank funded
project of NAIP” at CIFE, Mumbai

Training on ovule clearing technique at NRCPB,
New Delhi under NAIP

Winter school training on “Modern trends in
Pest Management” at TNAU, Coimbatore

Training/workshop on “Taxonomy, reproductive
biology and conservation” at CEMDE,
University of Delhi.
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Guide

Dr. Sanghamitra
Samantaray,
Sr. Scientist
(Biotechnology)

Date

January 4-6,
2009

January 13-16,
2009

February 13-
March 5, 2009

February 18-27,
2009

* Dr. K. M. Bujarbaruah, DDG (AS), ICAR, New Delhi on May 15, 2008.
* Dr. B. R. Tyagi, Chairman, RAC on July 8, 2008.

* Dr. A. A. Farooqi, Member, RAC on July 8, 2008.

* Dr. S. K. Pareek, Member, RAC on July 8, 2008.

* Dr. Umesh C. Srivastava, ADG (Hor. Il) on July 8, 2008.
* Prof. I. L. Kothari, Member, RAC on July 8, 2008.

* Sh. Chaman Kumar, Add| Secretary & FA, DARE, New Delhi visited on November 24, 2008.
* Dr. C. D. Mayee, Secretary, ASRB, New Delhi visited on December 4, 2008.
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Dr. N. N. Singh, Vice Chancellor, Birsa Agricultural University, Ranchi on December 5, 2008.

Dr. S. K. Nanda, Principal Secretary, Forest & Environment, Govt. of Gujarat,
Gandhinagar on December 5, 2008.

Dr. M. L. Sharma, PCCF, Govt. of Gujarat, Gandhingar on December 5, 2008.
Sh. B. N. Shrivastava, Addl. PCCF, Govt. of Gujarat, Gandhingar on December 5, 2008.
Sh. R. V. Asari, Addl. PCCF (D&M), Govt. of Gujarat, Gandhingar on December 5, 2008.

Dr. R. K. Samanta, Vice Chancellor, Bidhan Chandra Krishi Viswavidyalaya, Kalyani
on December 6, 2008.

Dr. Pitam Chandra, ADG (PE), ICAR, New Delhi on January 17, 2009.

Dr. S. D. Kulkarni, PD, SPUC, CIAE, Bhopal on January 17, 2009.

Prof. ). P Khurana, Dept. of Plant Molecular Biology, New Delhi on February 17, 20009.
Prof. D. R. Sharma, Ex. Director of Research, Dr. YSPUH&F, Solan on February 17, 2009.
Dr. K. A. Singh, Director, IG&FRI, Jhansi on February 23, 2009.

Dr. Mohan Lal Sharma, PCCF, Govt. of Gujarat, Gandhinagar on February 28, 2009.
Dr. R. V. Asari, Addl. PCCF (D&M), Govt. of Gujarat, Gandhinagar on February 28, 20009.

Dr. Rajendra Cupta, Retd. Project Coordinator, AICRP on MAP New Delhi on
February 28, 2009.

Dr. S. Nagarajan, Chairperson, PPV&FRA, Govt. of India, New Delhi on March 4, 20009.

Important Meetings attended by the Director

Attended the Expert Committee meeting to evaluate the Access, Transfer of Research
Results, IPR and Third Party Transfer Applications held on April 8, 2008 at National
Biodiversity Authority (NBA), Chennai.

Attended the first meeting of Expert Committee on Medicinal Plants held on April 15,
2008 at NBA, Chennai.

Attended 12th meeting of the Task Force on Biotechnology based programme for
women held during April 21-22, 2008 at DBT, New Delhi.

Attended the project launching meeting of networking project on Bael sponsored
by the NMPB at KAB I, New Delhi on May 14, 2008.

Attended the ICAR Regional Committee (VI) meeting at CAZRI, Jodhpur during June
26-27, 2008.

Participated in the Expert Committee meeting to evaluate the access, patent, transfer
of research results and material transfer applications on July 16, 2008 at, NBA,
Chennai.

Attended the meeting on “Licensing of ICAR Plant Varieties/Hybrids/Inbred Lines
for commercial use by Private Seed agencies” held at Sugarcane Breeding Institute,
Coimbatore on July 28, 2008.

Attended a meeting for Finalization of QRT Guidelines proposed by Dr. H. K. Jain
Committee held on August 1, 2008 at PIU, NAIP, KAB-Il, New Delhi
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Attended the Xlth Plan EFC meeting held on August 8, 2008 at ICAR, Krishi Bhavan
under the Chairmanship of the Secretary, DARE & DG, ICAR.

Attended 12th meeting of the Task Force on Biotechnology based programme for
women held at DBT, New Delhi during August 21-22, 2008.

Attended the NAIP stakeholders” workshop as an Expert at Andhra University,
Vishakhapatanam during August 25-26, 2008.

Attended the Dasmula Workshop at Gandhinagar on October 6, 2008.
Attended NMPB Review meeting of Guggal Project at Gandhinagar on October 7, 2008.

Participated in the Expert Committee meeting to evaluate the access, patent, transfer
of research results and material transfer applications on November 11, 2008 at
NBA, Chennai.

Participated and chair a Session in the National Seminar on Piperaceae at IISR,
Calicut during November 21-22, 2008.

Attended the 4th Scientific Advisory Committee meeting at PPV&FRA, New Delhi
on December 1, 2008.

Attended the International Conclave on Medicinal Plants for ASEAN and BIMSTEC
countries and presented a paper on the Guidelines on Good Agricultural and Field
Collection Practices of Medicinal Plants in Technical Session-l on December 11,
2008 at Imphal.

Participated in the World Ayurveda Congress & Arogya held at Jaipur on December
20, 2008 and presented a paper on ‘Researchable issues in tree species improvement
of medicinal plants.’

Participated in the Review Meeting of the ICAR Seed Project at NASC Complex,
New Delhi during January 5-6, 2009.

Attended the ICAR Directors’ Conference at New Delhi during January 14-16, 2009.
Made presentation on NMPB projects on January 15, 2009 at NMPB, New Delhi

Participated in the Expert Committee meeting to evaluate the access, patent, transfer
of research results and material transfer applications on January 23, 2009 at NBA,
Chennai.

Delivered a lecture in the workshop on Scope and Prospects of Farmer — Industry
Linkages for Promotion of Medicinal and Aromatic Plants at Dr. PDKV, Akola on
February 10, 2009.

Attended a financial review meeting of DUS Testing project at PPVFRA, New Delhi
on February 25, 2009

Attended the XIX meeting of Germplasm Registration Committee at NBPGR, New
Delhi on March 13, 2009.

Attended the first meeting of the ‘Technological innovations for commercial exploitation
of Morinda citrifolia as livelihood option for island farmers” at KAB II, New Delhi
on March 13, 2009.
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PUBLICATION
Research Papers

DMAPR, Anand

Mandal, K., R. Saravanan and S. Maiti. 2008. Effect of different levels of N, P and K on
downy mildew (Peronospora plantaginis) and seed yield of isabgol (Plantago ovata).
Crop Protection 27: 988-995.

Samantaray, S. and S. Maiti. 2008. Rapid plant regeneration and assessment of genetic
fidelity of in vitro raised plants in Aloe barbadensis Mill. Using RAPD markers. Acta
Botanica Callica 155: 427-434.

Samantaray, S., K. P Hidyath and S. Maiti. 2009. An isolation protocol of genomic DNA from
Commiphora wightii (Arnott.) Bhandari: an endangered medicinal plant. International
Journal of Integrative Biology 6: 127-131.

Samantaray, S., V. Saroj Kumar and S. Maiti. 2009. Direct shoot regeneration from immature
inflorescence cultures of Chlorophytum arundinaceum and Chlorophytum borivilianum.
Biologia 64: 305-309.

Saravanan, R., S. Krishti, N.A. Gajbhiye and S. Maiti. 2008. Influence of light intensity on
gas exchange, herbage yield and andrographolide content in Andrographis paniculata
(Nees.). Indian Journal of Horticulture 65: 220-225.

Saravanan, R., S. Krishti, N.A. Gajbhiye and S. Maiti. 2009. Effect of plant population and
soil moisture stress on herbage vyield and andrographolide content in Andrographis
paniculata. Indian Journal of Horticulture 66: 120-125.

AAU, Anand

Patel D. H., M. A. Patel, K. V. Patel, N.V. Upadhyay and S. Sriram. 2008. Quick and cost
effective post harvest processing of safedmusli (Chlorophytum borivillianum). International
Journal of Plant Science 3: 202-203.

Patel D. H., N. V. Upadhyay, M. A. Patel, K. C. Dalal, S. J. Macwan and S. Sriram. 2008.
Effect of date of incision for gum production in guggal Commiphora wightii Arnott
(Bhand). The Indian Journal of Research and Education in Indian Medicine 4: 7-10.

Patel D. H., N. V. Upadhyay, M. A. Patel, S. J. Macwan and S. Sriram. 2008. Effect of
organic manure and spacings on fasciculated root yield of safed musli (Chlorophytum
borivillianum). Indian Journal of Agricultural Research 42: 31-36.

Upadhyay N. V., D. H. Patel, S. J. Macwan, M. A. Patel, S. A. Patel, N. H. Punjani and
S. Sriram. 2008. Studies on the effect of removal of inflorescence (topping) on yield
and vyield attributes of safedmusli (Chlorophytum borivilianum). The Indian Journal of
Research and Education in Indian Medicine 4: 57-59.

BCKV, Kalyani

Das B. K. and S. K. Mallick. 2009. Assessment of yield loss due to Aleyrodid flies [Singhiella
pallida (Singh) and Aleurocanthus rugosa Singh] and control of Singhiella pallida (Singh)
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in betelvine (Piper betle L.) ecosystem. Environment and Ecology 27:1157-1160.

Dasgupta B., B. Mohanty, P K. Dutta and S. Maiti. 2008. Phytophthora diseases of betelvine
(Piper betle L.): a menace to betelvine crop. SAARC Journal of Agriculture 6: 71-89.

Datta P, B. Dasgupta, C. Sengupta and D. K. Sengupta. 2009. Epidemiological studies of
stem rot of betelvine caused by Phytophthora parasitica under closed conservatory
condition in West Bengal. Journal of Crop and Weed 5: 258-259.

Mohanty B. and B. Dasgupta. 2008. Management of foot rot of betelvine (Piper betle)
caused by Phytophthora parasitica by using safer fungicides. Journal of Mycopathological
Research 48: 81-84.

CCSHAU, Hisar

Kumar A., S. Kumar, V. K. Madan and V. Phogat. 2008. Potential of kalmegh (Andrographis
paniculata Wall ex. Nees) under north Indian conditions. Indian Journal of Arecanut,
Spices and Medicinal Plants 10: 134 -137.

PDKYV, Akola

Wankhade S. G., R. B. Sarode, S. V. Gholap and S. B. Nandanwar. 2008. Saponin content
in safed musli (Chlorophytum borivilianum) as influenced by peeling of roots. The Asian
Journal of Experimental Chemistry 3: 79-81.

RAU, Pusa

Dwivedi D. K., R. Kumar and S. Das. 2008. Effect of population density on growth, yield,
nutrient uptake, soil health and economics in betelvine crop. Environment and Ecology
26:1183-1185.

MPUAT, Udaipur

Padiwal N. K., B. S. Rana, O. P Ameta, C. S. Chouhan and K. S. Rupawat. 2008. Management
of Tobacco Caterpiller, Spodoptera litura Fabricius and grey weevil in soybean. Indian
Journal of Entomology 70:100-108.

Padiwal N. K., O. P Ameta, B. S., Rana and G. S. Chouhan. 2008. Evaluation of management
schedules against jassid, Amrasca kerri Pruthi and white fly (Bemisia tabaci) in soybean
[Glycine max (L.) Merill ]. Pestology 32: 54-60.

Sharma R. S., G. S. Chouhan, A. Joshi, and D. D. Sharma. 2008. Effect of varying sowing
and harvesting dates on yield and yield traits of ashwagandha (Withania somnifera
Dunal.) varieties. Journal of Medicinal and Aromatic Plant Sciences 30:139-141.

YSPUH&F, Solan

Mehra T. S., R. Raina, P Chander and R. Chand. 2008. Effect of pollination methods on
seed yield and colchicines content in glory lily (Gloriosa superba). Indian Forester
134: 549-553.

Singh J., R. Raina and A. Rajasekaran. 2008. Role of GA, application and time of seed
sowing on seed germination of Hypericum perforatum L. Indian Forester 134:481-486.
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Books/Book Chapters
DMAPR, Anand

Das, M. 2008. Impact of climate change on medicinal plants, In: Impact Assessment of
Climate Change for Research Priority Planning in Horticultural Crops, S.S. Lal, PM.
Govindakrishnan, V.K. Dua, J.P Singh and S.K. Pandey (eds.), Published by Central
Potato Research Institute & ICAR, Shimla, India, 2008, pp 185-190.

Das, M., S. Raju and G. Sridhar. 2008. Medicinal plants: physiology and secondary metabolism

In: Golden Jubilee Conference on Challenges and Emerging Strategies for Improving
Plant Productivity., Indian Society for Plant Physiology, New Delhi, India, pp 88-93.

Maiti, S. and K. A. Geetha. 2009. Safed Musli. Published by Indian Council of Agricultural
Research, New Delhi. p 44.

NDUAT, Faizabad
Ram D. and Mishra, V. Mahua ki Bagvani. Army Printing Press, Sadar Cantt, Lucknow. 10 p.

BCKV, Kalyani

Das B. K. and S. K. Mallick. 2008. Screening of betelvine cultivars for resistance to betelvine
whitefly, Singhiella pallida (Singh) (Aleyrodidae: Hemiptera) and new host plant records
for Singhiella pallida (Singh). In: Piperaceae Crops- Technologies and Future Perspectives,
(Eds. K.S. Krishnamurthy et al.) Indian Institute of Spices Research, ICAR, Calicut,
Kerala. p. 369.

Dasgupta B. and S. Maiti. 2008. Research on betelvine diseases under AINP on betelvine.
In: Piperaceae Crops - Technologies and Future Perspectives (Eds. K.S. Krishnamurthy
et al.) Indian Institute of Spices Research, ICAR, Calicut, Kerala. pp. 270 -279.

CCSHAU, Hisar

Kumari B., V. K. Madan and C. Bhan. 2009. Analytical Methods for Pesticide Residue Analysis.
Published by the Department of Chemistry & Physics, CCS HAU, Hisar. pp. 1-109.

Madan V. K., B. Kumari and C. Bhan. 2009. Experiments in Chemical Kinetics and Surface
Chemistry. Published by the Department of Chemistry & Physics, CCS HAU, Hisar.
pp. 1-106.

MPUAT, Udaipur

Chouhan G. S., A. Joshi, S. K. Khandelwal and N. K. Padiwal. 2008. Organic farming
practices for medicinal and aromatic plants. In: Organic Farming for Sustainable
Agriculture, Himanshu Publications , Udaipur. pp.121-133.

Papers Presented in Seminars/Conferences/Symposia

DMAPR, Anand

Geetha, K.A., A. Phurailatpam and S. Maiti. Current status of genetic resources of Piper
betle in India. In: “National Seminar on Piperaceae — Harnessing Agro-technologies
for Accelerated Production of Economically Important Piper species” at Calicut during
Feb 9-10, 2008 pp 235-240.
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Maiti, S. and K. A. Geetha. Researchable issues for improvement of medicinal tree species.
In: “International Symposium on Afforestation of Medicinal trees at 3rd World Ayurveda
and Arogya 2008” at Jaipur on December 12, 2008.

Phurailatpam, A., K. A. Geetha and S. Maiti. Ploidy distinction in male and female plants
of betelvine - a study by flow cytometry. In: “National Seminar on Piperaceae —
Harnessing Agro-technologies for Accelerated Production of Economically Important
Piper species” at Calicut during February 9-10, 2008.

Das, M., R. Saravanan and G. Sridhar. 2008. In: “Medicinal plants: Physiology and Secondary
Metabolism. In: Golden Jubilee Conference on Challenges and Emerging Strategies for
Improving Plant Productivity” at New Delhi during November 12-14, 2008.

Saravanan, R. and S. Maiti. 2008. Agronomic manipulations for crop production in Piper
betle. In: National Seminar on Piperaceae. ‘Harnessing Agro-Technologies for Accelerated
Production of Economically Important Piper Species” at Calicut, Kerala during November
21-22, 2008.

Saravanan, R. 2009. Value addition in Medicinal and Aromatic Plants (MAPs)- An Overview.
In: National Seminar on “Business & Investment Opportunities in Horti-Agri Sector.
National Horti-Expo 2009 Assam, Held at Guwahati, Assam, India.

PDKYV, Akola

Wankhade, S. G., R. B. Sarode, S. V. Gholap and P P Khode. Potential of palmarosa
(Cymbopogum martinii) variety motia in vidarbha. In: “Brain storming workshop on
scope and prospects of Farmers-Indusrty Linkages for promotion of medicinal and
aromatic plants” Feb 9-10, pp.61-65.

Wankhade, S. G., V. V. Tapre, R. B. Sarode and S. V. Gholap. Stragegies for development
of Medicinal plant sector in Maharashtra. In: “Brain storming workshop on scope
and prospects of Farmers-Indusrty Linkages for promotion of medicinal and aromatic
plants” Feb 9-10, pp.17-26.

NDUAT, Faizabad

Kumar R., D. Ram, R. J. Gupta and Vishwanath. Effect of time and methods of sowing on
root yield of ashwagandha (Withania somnifera Dunal). In: “4th National Interactive
Meet on Scope and Opportunities in Research and Business of Medicinal and Aromatic
Plants” at CIMAP, Lucknow during November 29-30, 2008. pp. 31-32.

Ram D., R. J. Gupta, C. M. Ojha, and T.P. Singh. Cultivation of safed musali (Chlorophytum
borivilianum) through efficient production technology under sodic soil condition in
Uttar Pradesh. In: “National Conference on Increasing Production and Productivity of
Medicinal & Aromatic Plants Through Traditional Practices” at GBPUA&T, Pantnagar
during September 18-20, 2009. pp. 100-101.

Vishwanath D. Ram, C.M. Ojha, and Anubha. Performance of different germplasm of
Jatropha. In: “Emerging Trends in Plant Sciences and Herbal Medicines” at NDUAT
Kumarganj, Faizabad duirng March 17-18, 2009. pp. 29.

CCSHAU, Hisar

Hooda J. S., M. K. Deen, O. P. Yadav and P. K. Verma. Crop improvement scenario in Under
Utilized Crops: Success and challenges. In: “Annual Seminar on “Crop Improvement
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Scenario in field crops: Success and Challenges” at Deptt. of Plant Breeding, CCS
HAU, Hisar on January 14, 2009. pp. 53-64.

Madan V. K. and S. Rani. Persistence and dissipation of Triazophos residues in clay loam
soil under flooded and non-flooded conditions. In: “IUPAC sponsored First International
Conference on Agrochemicals Protecting Crop, Health and Natural Environment” at
IARI, New Delhi during January 8-11, 2008. p. 132.

Madan V. K. Chemistry, Quality and Therapeutic actions of essential oils of some aromatic
plants. In: “Seminar on Recent Trends in Research on Spices and Aromatic Plants” at
CCS HAU, Hisar during September 10-12, 2008. pp. 156-159.

Madan V. K. Distillation Methods, Storage and Quality of essential oils. Proceedings of
Workshop on In: “Workshop on Prospects and Problems in Production, Processing and
Marketing of Medicinal and Aromatic Plants in Haryana” at CCS HAU, Hisar during
March 20-21, 2009. pp. 46-51.

Saini S., V. K. Madan and O. P. Yadav. Effect of salts on oil content and quality of Lemongrass
essential oil. In: “Seminar on Recent Trends in Research on Spices and Aromatic
Plants” at CCS HAU, Hisar during September 10-12, 2008 p. 99.

Singh Y. K., V. K. Madan and S. Ram. Nematicidal activity of essential oils of Lemongrass
(Cymbopogon flexuosus) against root-knot nematodes Meloidogyne spp. In: “Workshop
on Prospects and Problems in Production, Processing and Marketing of Medicinal and
Aromatic Plants in Haryana” at CCS HAU, Hisar during March 20-21, 2009 p. 86.

Singh Y. K., V. K. Madan and S. Ram. Nematicidal efficacy of essential oils of Lemongrass
(Cymbopogon flexuosus) against Rotylenchulus reniformis nematode. In: “Workshop on
Prospects and Problems in Production, Processing and Marketing of Medicinal and
Aromatic Plants in Haryana” at CCS HAU, Hisar during March 20-21, 2009. p. 87.

Verma P. K., O. P. Yadav and J. S. Hooda. Prospectus, constraints and strategy for promotion
of Medicinal plants in Haryana. In: “Workshop on Prospectus and Problems in
Production, Processing and Marketing of Medicinal and Aromatic plants in Haryana”
during March 20-21, 2009. pp. 1-5.

Verma P. K., O. P Yadav and V. K. Madan. Improvement for oil yield and quality in basil,
mint and vetiver — A review. In: “Seminar on Recent Trends in Research on Spices
and Aromatic Plants” at CCS HAU, Hisar during September 10-12, 2008. pp. 55-61.

Verma P. K., O. P Yadav, Ravinder Singh and V. K. Madan. Methodologies for improvement
of Cymbopogon species for oil and quality — A review. In: “Seminar on Recent Trends
in Research on Spices and Aromatic Plants” at CCS HAU, Hisar during September
10-12, 2008 p. 21.

Yadav O. P, P K. Verma, V. K. Madan and M. K. Deen. Characterization and evaluation
of Palmarosa germplasm. In: “Seminar on Recent Trends in Research on Spices and
Aromatic Plants” at CCS HAU, Hisar during September 10-12, 2008, p. 12.

Yadav O. P, P K. Verma, J. S. Hooda and M. K. Deen. Methodology for Medicinal collection,
Harvesting, Processing and storage. In: “Workshop on Prospectus and Problems in
Production, Processing and Marketing of Medicinal and Aromatic plants in Haryana”
during March 20-21, 2009. pp. 30-35.
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IIHR, Bangalore

Hima Bindu K., M. A. Suryanarayana and T. Vasantha Kumar Rapid propagation of Piper
betle L. hybrids through split bamboo technique. In: “National Seminar on Piperaceae
— Harnessing Agro-technologies for Accelerated Production of Economically Important
Piper species” at Calicut during Feb 9-10, 2008 pp 362.

Hima Bindu K., T. Vasantha Kumar and M.A. Suryanarayana. Variability in Piper betle L.
collections from Andamans. In: “National level Workshop cum Seminar on Status and
Future strategies for Horticulture development in A& N Islands” at CARI Port Blair
during January 23-25, 2009. pp 129.

Hima Bindu, K., M. A. Suryanarayana and T. Vasantha Kumar. Stomatal size and density
in Piper betle L. In: “National Seminar on Piperaceae — Harnessing Agro-technologies
for Accelerated Production of Economically Important Piper species” at Calicut during
Feb 9-10, 2008 pp 361.

Hima Bindu, K., M. A. Suryanarayana and T. Vasantha Kumar. Crop improvement in Piper
betle L. status and future strategies. In: “National Seminar on Piperaceae — Harnessing
Agro-technologies for Accelerated Production of Economically Important Piper species”
at Calicut during Feb 9-10, 2008 pp 235-240.

RAU, Pusa

Jha P K., B. Kumar and D. K. Dwivedi. Effect of organic manure and bio-fertilizer in relation
to crop performance and development of Phytophthora rot of betelvine (Piper betle
L). In: “30th Annual conference and Symposium on “Advances in bio-technology for
Plant Protection” at University of Mysore during November 17-19, 2008.

Jha P K. Vibha and PK. Jha. Information technology vis a vis decision support system
in plant disease management. [n: “National Seminar on Information Technology in
Agriculture and Rural Development” at BAU, Ranchi during November 21-22, 2008.

Vibha, P. K. Jha, R. Laik and R. Singh. Effect of tillage practice and crop residue management
on soil mycoflora population and diversity. In: “4th World Congress on Conservation
agriculture: Innovation for Improving Efficiency, Equity and Environment” at New Delhi
during February 4-7, 2009.

MPUAT, Udaipur

Padiwal N. K., O. P Ameta, G. S. Chouhan and G. S. Chundawat. Seasonal incidence of
aphid (Aphisfabae scopoli) in relation to abiotic environmental factors in opium poppy.
In: “Impact of global warming on the incidence and management of insect pests in
agriculture” at Udaipur during March 5-7, 2009. pp. 44-46.

YSPUH&F, Solan

Mehra T. S., R. Raina, P Chandra and M. Rani. A simple and cost effective method of
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