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I. S!e!l'j 

117 -ipMnt atarted JallUJ7 16, 1987 and will. ed 

on J&maa1'7 131 1988 vitb ., debriefing ~Yi~, 1JllIDO 

B•dquartera. 

'Ille -.ill pll'p089 of tile ••ipwent wa to -iat ill 

illcnued pnd11ction of rav •terial f roa aediciml and 

aromatic planta for tlie proc .. illg froa cultiYated 110VC•. 
For tbe f:lml 7ftr of tbe project DP/*P/lbp.I. "Pro-

c .. i:1g of Mediciml Planta Cultiftted and Collected ill ••pal" 
, tile dRti• bad been according to tbe ~b dncription 'fr/BP/85/ 

001/11-01/)2.1.D., apecified "7 tbe CTA OD J...au,. ), 1987. 

Betveeia JanaarJ and Ja17 1982, I focuaed., actiriti• on 

the •in areu of cultiYation, tbe llPPCL-fara in 'la•pdbi - for 

aro11taic planta 0Dl7 - and in collaboration vitb_ p:-inte fanera 

in JraTre..Diatrict vitb ita eentre in lbopeai (A. belladome). 

On J11l7 20, 1987 I l»epn tbe •ecatioD of field writ and 

related •tudi• for tbe t•ibilttr .. .., "Pr•jecta of ktnei• 

for ~for•t17 and .Caltintten of Illllip••• U4l Butte lletieial 

aad -..ti.c PlaDW'to niH t--. for l'llN1 .-.1• • lhU --­

- COllPl•ted aatil tit• he•'• 20, 1"7 ... ie iacl.._. llereiD. 

It we tlaa9 been ,_.ible fnm 1W .. it 1at to btpl.l&bt 

.... pnblw in Jll'Ollacti.oD ..a ,ro11••i•, to ••ca•1DI _... 
to OYWGOlle tiae9e Jll"Obl- .. to Yeatifr U'9U vbere f stwe 

•n.io,..at of .ne.toa r .. prodsctiOD ... ~ ... .,eclea 

wald be _, 1 .. 1.1 •• 
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II. Introduction 

ObjectiYes 

The propagation, barffating and preparation for processing of 

aedicinal and IU'09Stic plants cal.tinted in Tamapdhi Herbal Fara 

and extension. 

EYaluation of tbe costs of acquisition of herbal raw .. terial 

for processing fl'Oll cal.tinted and the spontaneous nora •. 

Generall.7 assist the C'lA and otber experts with the work of the 

project in the proce•hrg, qaialitJ Control, fonulation of nev products 

and llDnitoring actiYitiea. 

Terms of reference 

- Main job would be to auist in increased production of raw 

•terial for processing froa cultinted aourcea. 

- Look after extension work of belladonna and other species 

of aromatic and aedicinal plants for processing. 

- To illproYe the lnel of knovleclge within tbe count17 for the 

establi8haent of ecological and ecoll09ic plant profiles, 

and appropriate tecbnolOIJ' for f araing and prillarJ processing. 

- Aeeist in introduction and trial culti.ation of .xotic and 

local speciea of pro11ising anMtic and Mdicinal pl.ants for 

nentaal large •ca1• culti.ation IUld proceuing. 

- EYaluation of co•t of production for culti•ated •terial• both 

in the f ara and under ateuion. 

- To u._~ertake tielO-tl'iP9 in Jle]lal with the •iew tc:t: 

a) .._ ... •••ilabilit1 of arolllltio and .. diciaal plant 

•terial fro• aatDJ'al 80Ul"CN tor nentual pr~•••ing 
in Rerb9 Production and Pl'oce .. ing Collpa111 Li•ited. 

b) look into the poaaibilitJ Of cultiYation of .. dicia.l and 
al'OIMtic plants in d:ltfc•ent pm-ta of lep1l through farMr• 

and pancheT&t9• Gather data on Mt-'ll'Olopcal and •oil condi­

tiom etc. for tbe HlecUoa of plaat •ped• suitable 
to tll• ..... 
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_,_ 
c) leca•erad aitable locationa for •tabliahing parcbue 

centres. 

III. llain Reca•endatio• 

Inter-cropping and agro-foreet17 baYe a good scope in the 

remaining forest at ,._.pdhi Herbal Fara. 

- Aeaigment of· an agricultviat and Junior Techniciu and/or 

Jui.or 'leclmical Auiatante to take c"re of aeed procurement, 

aoil recl.aation and Jll'Oper •nqement and tiaing of a coorcli­

•ted achedule for agricultve and proceeaing. 

-
The introduction of drJing cbaabera at the fara lnel ia 

auggeated to unre the qual.it7 of the herbal rav aterial. 

The :introduction of iaedicinal plants at Taagadbi is propoaed. 

- The selection of a area suitable for A. ltelladonna ia recommended. 

- To achine repreeentati•e reaulte from the trial plota, a 

aubstancial renewl. of the soil conclitione in the BPPCL-collpOUDd 

in loteavore ia ad•iaecl. 

- Further collection of the production datll of the cro:pe is necueary 

to preYide a more COllprehenei•e baaia for coet-bellef it-aaal.7aia. 

- With priorit7 the Allllllpura -, .th• l>badiag - and the Jiri-Bal.18!'1' 

ar... are proposed for future atenaion centres. 

- !be ecoao11ic AJ'Tep eMll be coapleted • 



1Y. Bog of tbe Reriort 

Actiriti• ... Oatpat 

!!!!edb!.Berbal Fu! - !he accout of tbe a~tul eit•tion, tbe 

pro'bl- ud liaee of dnelopmeDt for tbe eolutione bad beea 

prepared ia IV Statu Report I oa Ta•pdbi Fan iD llarcb 1987 • 
. 

Since tbat date 11.J paeaibiliti• to -iat iD increased production 

of raw •terial tor proc_.iltg from calthated ll01U'C• bad ~ 

compete witb etrong liaitatiom and ommtniate. 

fte Jll'Dp"••• in !Mapdbi Herbal Fan due to my wiatance: 

1. Iatrod11ction of repreeentatiTe eoil aapling in T.-gadhi Fara. 

2. RecommendatioDB for tbe T-sadbi Agriculture oa the basis of 

tbe renlte receiTed frcm Departaen~·of Soil Science, lb-ltar. 

3. aecoamendatio..a foi- the Tamagadbi Agriculture on the baeia of 

cliMtological records introduced for the tint time to the 

tan ..... P'Mllt• 

4. Preparation of bow-bow for an econaaical procedure for the 

uprooting of YetiTera sisuoid• and uprooting of 7 ba. with 

eqaipmeiat alr•dJ- aTailable at T .. pdhi Herbal Fan. 

5. Auietance for tbe iaproT ..... t of •intainaDCe of the faJ"ll 

•cbiDel"J' through repairing of tractors, :raiaiag avaren... for 

the iaportaiace of •JIU"eparte aTailabilit7 and procureMnt, building 

of one •bade for ll08t iaporta:nt fandng •chine17. 

6. Iutallation of the lprillkler Irrigation l19U. (FAO). 

7. IutallatiOD of a field diatillation nit for outgroven. 

8. kteuion with o1itlJ"OWW• ia the TiDCi'lit7 of '-pdhi 

OD apprD"..:. J5 Ila Of pllmu'OA aDd MDtha. 

9. LaJ•OUt for the MW fal'll-d•ip aDI the •tabliahaent of the 

new fan df.•ip. 
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10. Preparation of a report~ "Production and Utilisation of 

'1ant DerbatiTeB Preparatio• in Plant protection and JIDat 
llarYest ProCureaent" (llarch 1987). 

11. leca•endlltiona for the Twgadbi agriculture on the 'baaie 

of this report on local .aftilable mtval pesticides in 

coordination vith fara incbarge. 

12. Establiehaent of trial.a with lime applicati.,n in pa1.aroea 1 T/ba. 

,,_ Establiabaelat of composting in Tamp.dbi. It is DOV going OD 

eiml.tan~ with the distillation aetiritiea at the fara. 

training of selected labours. 

1... utabliebllent of -1.cbing in Tamapdbi in aentba and citronella. 

15. Eatablis•nt of s IUlrBeJ7 for afforestation and agro-fore•tl'J' 

to feed the !~elvood dellllnd of the distillation unit in future 

with the assistance of the CTA. Dr. Wunder· (FAO) and extensionists 

of the Terai Fore&tl'J' Project. Hetaada (U'l'E/NEP/038/NEP). 

16. !:;stabl~sbaent of nurseries for seed aultiplicat~on of crops 

for greenmanuring, intercropping and veedc~ntrol. 

17. Trials vi th ·bullock drawn i•plr.aent• (Agricultural Tools 

Factol'J' Birganj) !or weeding (die-harrow and cul ti Ya tor) 

resulting the reCOllll(ndation of the cultiYator as appropriate 

• for the T ... gadhi agriculture. 

18. Recommendations for the more efficient and economic use of the 

a•ailable equipment through proper ti•ing and managaent; 

19. Design for a dr7ing unit. 

!!!:!P--"!!!!~!!!.~..!!! - The proft" ., .. in Atropa belladonna 
cultiYation in laYre Di•trict due to llJ' ... 1.tance: 

1. Collection of repre•entati•e •oil .. •plea in the area of 

cul ti ya ti on • .. 
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2. llec~ndations for the belladonna raraera on the basis or 

the soil-dataa and climatological records applica~le to 

their fields. 

}. Aero-foreat17 with A. belladonna. 

... CollectiGD of infor•tion or alreadJ in Nepal aTaila'ble 

deaipa or dJ7ing challbera appropriate for the faraer lnel. 

5. Construction of a pilot dJ7ing challter on the 'basis of local 

an.ilable tecbnolo,.,. 

E. Trials wi tb two uni ts in the COllpOUnd of BPl1CL 111id recomen­

• elation of one deaip appropriate for i11ple11entation in field. 

?. Anal7sis of SbiT&puri - TanaYir and Koteswore conditions for 

the feasibilit7 of A. bellsdonna cultiyation. 

8. Report on the Atropa belladonna atressinr appropriate culti­

Yation practices and economic aspects. 

!~!!!!_!~-~~~~~~!-~~!!.."2!!:.~!~~~ - The trials with 
medicinal and aromatic plants in the coapo-:.and of HPPCL in Koteevore 

is going on. 

Ve face the follcnoint. limit3tior.a and constraints: 

1. Due to the lack of suitable soil conditions, the introdi.ction 

and trial culti•ation of exotic species of pr011ising medicinal 

and aromatic plants for lal'ge acale cultiY~tion and processing 

ia without Talue for the practice of field culti•ation. 

2. There ia no proua•e !or the introduction or local species 

of promising aromatic and lledicinal planta in trial cultiva­

tion in HPPCL-Comp0und. 

'· No c011po•iting is done vith the orpnic va•t• frOlll the !actorJ. 

It. No application of lime to leYel up the lov pi{. 
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l:.'ftlu•tion of Coat or Froduction - Tile tmal:uation or costs o! 

production ef A. belladonna is ah~ in the report. 

For the otht-r crops in TaMgadhi and the extension the cost data 

are anila'ble as a result or work 'bJ Cost-Benefit Ana11st of the 

Project and bJ the Accounts Section or BPPa.. For calculating 

aucb data on other nevq introduced crops, it can be taken up 

later on after 110re study is done. 

!..fl!!!~!!!!l..-.S!u~l - Prospects of utenaion for agro-fore&tl'J and 
cu1tiyation of indigeDCNB.and exotic medicinal and aroMtic plants 

to raise inco•. for rural people. 

1. Collection of basic data of concerning plants and areas on Ju11 

20, 1987 this dut7 bad been as&igned to me 'bJ the CTA, Dr. BaldeY 

Gul.ti in consultation vith the KJID, Dr. Sheak. 

A bibliol"!"aph7 of the collected basic data of the concerning plants 

and areas for fieldtrips is added as an annex. 

2. Selection. of plants and locations. 

The selection of 20 plants to be the su't:ject of the surve7s .vas 

based on.the following data and criteria: 

a) Proposal.a of the CTA, Dr. B. Gulati and NPD, Dr. A. Sheak. 

b) Su«r,eations from the Herbal Fal'll Center, Department of 

Medicinal Planta. 

c) Sugestions frOll the BPPCL - Extension and .S,.lea Units. 

d) Market pricea of BPPCL-producta. 

e) Market atudi's of concerning intftf'Dational a,enciea. 

The a•ailable data had been eompiled for a prelimina17 

ecoprofil of each of these planta in collatoration with the 

HFFCL-extension unit. 

M7 selection of kr .. a for field-tripe vaa baeed on the 

following criteria: 

a) lcolor.ical Mpa of Nepal, i>epartment of Medicinal Pbnta. 

b) iugreotione from the fieldeurY91-vorkere from the Departmer.t 

of Medicinal Plant•. 
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c) Cl.i•tological record8. 

d) •bailable aoil records in the Soil Slll'Yey Departllent 

lhumal tar and FRP, Ballar llabal., Kathmandu 

e) Land Utilization Report. 

f') Report on f•sibilit7 of parchuing herbs, BPPCL 

parchaaing unit. 

I baYe carried ou.~ the following field tripe topther vith 

11.J national. counterpart, Mr. Y .R. Dnadi, BPPCL. 

a) J-1.a and .Dang-Deak:bari Districts. 

b) Manang, Musbng anti laski Districts • 

c) Dhading, Baauva anti Nuvakot Districts. 

d) Dolakha, Raaechhap, Solukhu•bu Districts. 

e) Morang, Dhankuta, Jba:?R and Ilam Districts. 

A 11ap showing the route of the different trips is ~dded 

as Ill! annex. 

3. Asaess a'Yailability of' aromatic and •edicinal plant rav 

•terial from natural sources for processing. 

The aaseaement of the aYBilability of medicinal and aromatic 

plant material fro• natural sources f'or processing bas been 

reported in separate working papers to C1A and NPC. 

4. Look into the a•ailabilit7 of enera sources for processing 

directly ~t the }ll'Oduction site. Due to the searcit7 of 

firewood in the local markets and the r•tidctiou illJ'09ed 

by forest authorities the llYailabilitJ Of firewood 88 l:taaiC 

•nera .ource for field-proc ... ing units at the •pot 19 nil 

toda7. 

Tho1iih we took ~ look into JIO••itiliti .. or electroener17 

suppl7 fro• local and regioml h7dropower •tAttona. 
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In f!Yer'Y area we eYal.uated sources of bydroenerg re&Q for 

the suppq: Juala 200 KV. 

Dang-Deokhuri 

J:iri 

• Ilall 

Connection vith the East-Vest­
Tension-Line. 

Ito KV. 

85 KV. 

26o KV. 

Connecti11Jn to 'friahuli 
and llara,.mgdi 

50 KV froa Barablliae. 

200 KV. with 200 KV spare, 
if requird. 

26o KV. 

Except for Dbading,vhicb is easil7 approachable for the suppl7 

of BPPQ. central factol"J' in Koteawore, we ba•e disco•ered in 

these areas vurkable sources for f':lture processing at the spot. 

5. Look into poasibilit7 of agroforest1"7 and c-~ltivation of exotic 

and indigenous aediciMl and aromatic plants through faners 

pancbaJats, teci·nical schools, dttYelopment projectaand forest 

authoritiea. 

The response of far11ers and inatitutio~ to our discussion 

concerning agroforeStr;J' and cultiYation llad been alWllJS positiYe 

and subject to eerioua diacuuiona. 

Regulal'l7 we had beentaught,tbat herbal production haa not to 

compete !Vitti the production of food in these ·ar••· 
!bi• fact .Wh• vitb one of our·buic priDCiJ!lu,that the 

production of raw .. terial for the proceuing of lledicinal and 

al"Olllltic planta 8ball not displace the production of nutrillente 

for t11e 1'111"81 ,.ople. 

'Ille liat flt imtitutiou and fanen wi•it•d during our field tri~ 

i• added u u anna. 

·' 
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6. Soil-uapl.ins acti•ities - On the baaia of the results from 

eoil .-pl.es taken at localities with mtval occurance of 

i•portant indigenou mediciml and aromtic planta ve are nov 

in a position to C011Pile ecological plant )ll"Ofilea of 907 

indigenoua berbe. 

A description of tlae aoil -pling localities and the reeulta 

are gi•en u - ama. 

7. Eftl•te ecological plant profiles of endangered indigenous -
...Uciml and --.tic plants with b1gb potent.:lal for prodaction 

taking these plants into caltbation. 

For the ten mat illporbult indipnoua herbs ecological plUt 

profiles bad been nal ...ated on the buia of the anilable datil• 

and the re11111ta of the soil ... pl• taken dar~ our fieldtrips. 

Texture J! !!!! Ji p x -
Malagiri L 6.9 5.0 y.JI Y.B y.B 

ZantboQ].lu L 5.0 7.9 y.JI II B 

Svertia chirata llL 5.5 15 ... y.JI y.JI Y.B 

Valeria• llL 5.5 5.3 y.JI B M 

Rb. anthopogon lt.6 9.0 y.JI II Y.B 

· Jfardoatach7a llL 1 ... 1,.8 Y.B B Y.B 

Leucopodiua 5.2 6.7 Y.B L Y.B 

Rheum ellOdi llL 6.lt 12., ••• II Y.B 

Picrorbiu llL 6.6 12.9 Y.B II B 

Acorua cala ... ailt7 5.lt 2.6 y.JI L. Y.R 
cla7 loa• 



-,, -
8. Selection or plant apeciea auitabl.e for cul.tiTation and 

agroforeatry in tbe different areas •iaited: 

Jmla. !!!I Annapurna Dbadill! Sallery Ill.aa 

llal.agiri x x 
Zantboqllm x x x x x 
Orchie incarmta x x ..x 
Svertia cbirata x x x 

Rh_. _,.s1 x x 

Leucopodi• x x x 
" llarcloetachJB x x x -

Valeriana x x 

{ Gaultheria x x 
Picrorbiza x x x 
Acorus cal.l'.mus (Jiri) x x x 

Podophyllum x x 
Cinchona x 
Dioscorea x x x 
Rh. anthopogon x x 

Aconitum x x x x 
Verbaecum x x 

Zria x x 
Tussilago x x 
Secale aereale x x x 

ThJlllUS x x 
Origanum x x 
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9. Special fiDdiw -

!bia area and the diatricta hrtller mrtla are cllaractwiaed ~ 

low rai.Dfell. 

Iria, eu-. U'ri, ........ u.,..., ...,.. ... ""'• •­
_Bantago and lllaiaetm bccm' abadutq. s.ro,... plallta lib 

llatricaria cbllwo•illa and Salria ec1ana can lie grom. S.. 

Angelica and Crona •ti ... llaYe a pod acope. 

Although tbia area ta ftr/ remote in llepal it bu to 'be takea 

in consideration for fature actiTities. 

OJil.7 in the JUllla-area ecollOllic •!)fiag bad been done (Bojor, 

"1981J). 

Malagiri 

Rev locationa with mtural. occurance of Malagiri bad been recorded 

for the !irst ti11e near SoluaallerJ. 

Xbe plant samples hlld been identified bJ BPPCL botaniete. 



-,,_ 
10. SJ!!!Ci"1 ~si!ti.CB of Ute differeat !!C• -

la tbia _... all the centrasta in rainfall pattera, Yegetation 

_. .-iau cncm. 

Ia ta.._. Ull llaataDg Dietricts, the ,a ia .....- neutraJ. 

am1 allraU.11e, the rainfal. ~ less. The glaciera r9lease a 

a't.all;J now ef •ter, w!lich ia a •tmal i"rTiption ~ for 

thia le.r rainfall---.. 

Tbia aii.ti.ea ia •err -cb -itable for plants like Picrorhisa, 

PodoJlhJllas, Wariestadlp, Yerbaacma, Iris, rta,.. and Ori~, 
Tuaailap ... ...._ er _Bantago amt luthBJ'll•. 'Ibis climte 

and the soils • the \lacluside of tbe Amapurm nmge are suited 

for notic plants like A.belladoma, Salria sci.re. ... Secale 

cereale. 

The Annapurna front side between Ghorepani and Gan!>Okhara is 

ideal for cultiTBtion and agroforeatry vith plants like Aconite, 

Yaleriana, Orchia incarnata or Tagetes ~landulif era and Dioscorea. 

Tbis statnent ia strengthened throu(dl results of our aoilsaspling 

,.nd the cliMtological records. 

The aYailabilit:- 0>f tbree airporla around the Annapurna to~ether 

with road connectione to f'oldulra anc: Beaiohar make it euil7 

approac!lable. 

Sallm_... 

Thia ar• ha• to be aren in the contat with the Jiri-area. Aa 

a whole area it ia quite aiailar to the An•puru aide (elevation, 

roads, airports, Yariation in t!le soil-pH and huge forest areas). 

Tbe •ariation of the cli .. te aclude the dr, component of the 

Manang and Mustang Diatrieta and the soil• are not alkaline. 

Together wit~ it• location 110re south it all provide• on environ­

•ent for quite a di!ferent tr;>• of flora. 



Vi.th cultiwtion eidea in the •nmparwa and the iSalla,-Jiri-ara 

llPfCL vill be in a ait•tion te get u assu-ed rav •terial lnllJPl7 
for all the illportaDt it-. 

fte lqdropllftr station in SU1.el'7 ia looldlll for aw cuatwrs 

for tlleir 2.00 D. Tbia can lie a claeap .-rce 91 ..,...._.., 

for a fat11re proc1aaillg eater ...... Plapbl.11-airpt~ 

'ftae Jiri Technieal Selaool with its .... itnde is ~ _.. ..._ 

te take ce for this laera.l pltmta ha their ....-i.ea1• and 

., .. 111117 in a tni.U. ,......._ fw sieatific vil.t ..neet1-, 

nl.ti•tlon • .grelunatrr Dll pa11Hi11g. 

at1111eat1s er Uau M:lleel can • tai..a te tlDl'lt .. .it. w ftAa in 

the field of caltiYlltion and ..,oc1asi11g of _.ici-1. aal aroaittic 

plants in llepal.. 
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C:O..iMriag the tub for 11,1 tiel•tri,. I Jll'Opoae tlarft _... 

with prioritr-

'· The Sol..Uer,r...Tiri -- vi.tit tile main ceatna ia Jiri aad 

.-r PllaJ!lll• airpllrt. 

Meteorological and •il data of the coacend.Dg anaa are 1IOV awailable. 

nae ael.ection of plant apeci• nitalale for calti.ation ........ 

f oreat17 in these ar.. ia nbject of tbia report. AcCOUDta or the 

a•ailabilit7 of aedieinal and aromatic plante baYe been prorided. 

An econo11ic IRIJ'Y~ for theae planta baa to be conducted in a future 

progra-.. 

Ecological profilea of a DU9ber of iDdigenoua lleliicinal and aromatic 

plants ha•e been prepared. 

The infrutnacture (aufficient b7dropower, airport., natural reaourcea 

with a wide ecological range in wlking distance) for setting up 

proc ... i,. centres in Bullde, Sallft'J' and/or Jiri ia alread7 aYailable. 

For the culti•ation and agroforut17 in these areaa faraera, ;pancba­

J&ts and f ornt authoriti• are "#wr/ 1111ch intereated for collabonation 

and mttea.ion aeriYce. 

Out of 20 indirenoua .. dicinal and al'Ollatic planta taken into •election 

!or atemion, the following fiye plant• are aurg•ted to atart with: 
I 

in Annawrna area l>hadin£ area llllltn'Y-Jiri 

Leucopodium cla•atwa 
(powder) x x 
Nardoatach7• Jata!Mrwi 
(w•ential oil) x x x 
Rheum aodi (extract) x x x 
.Svertia chirata ( atr"ct~ x x 
ZanthoXJllum Armatum (ta.. oil) x x 
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Ve baYe registered different herbal plants on our fieldtrips, 

vhicb ba•e a good market in Europe, but thq are not in popular uste 

in Nepal. 

Some of these plants &ball be taken in conaidel"ltion for fut':ll"e 

dnelopment. 

Tile crucial point for all this kind of dnelopment ia to make 

suitable land aYailable for aeed and seedling production. As the 

llPPCL-COllpGWld in Koteavore can not aene for thia 'Yef'7 i.llportant. 

part of dnelo.-ent. the apecialiaation for seed and seedling pro­

tluction can enlarge the connection to forest17 institutions, priYate 

nuraeriea end/or the tiaaue culture laboratOl'J at Godawri Botanical 

Garden. 

The Yariation of the content of the actiYe principles with the 

c~e in growing conditions needs acurate study and •?ping. 



( 
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YI. Conclwsiom 

'!he famous indigeDDUS aedicinal and aromatic plants in the 

fiora of Jlepal 8ball get the uia of BPPCL cultiTation. processing 

and aalea. BPJICL aball giYe 8DJ'e 811pbasis for ales of their semi­

proceeaed and proceeaed Jted•ta. 

To a8811J"e the futwe rev •tert.l 1n1ppl.7 ilore as&igmenta for 

•rriculturista and jaaior 111Ticulbral staff will strengthen the 

.BPPCL p-ocluction md:t.. 

There are quit. .,.. new areas aYailable vitb pro11iaing proepects 

for both indigenous lllHI ex.tic plants cultiYation and proceui~. 

!u.pdhi: 
The potential of the cultinted crops can be used in a 

aucceuful va7 to achieYe the maximum output. 

- There are a rev •nap:emPnt proble!!IS Yi th less than 100 ha 

under cultiYation (Total area 350 ha.). 

- Inter-cropping has to be illpleeented in the re11aining forest 

area. 

- The iaprcw•ent and the increase or the output per hectare 

should be first ranked compared with the _expansion of the 

cultivation-area due to clearing or the remaining forest. 

- For the success or Ta•gadhi Herbal Fara the assignment of 

an auicul turist - supported bJ JTs - i• nge•ted •· 

- . lapla•8ia ldaould be giYen on •ffd procveaent, aeed atorage 

an l'Oil reclaation. 
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UllIDO 

no 
llPPCL 
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J'fA 

ADO 
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mo 
D1'C 
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YIII. List of AbbreYiationa 

Bia llajeat7' • GoTerment of hpal 

United llatiom Illllmltrial ~elopment Organisation 

Food and Agricultval Orpaiaation of the United •tioaa 

Ber'b8 PronctiOD .... Proce811ing C.]1819 Lillited 

J1111ior Technician 

J11Dior Tecbnical Asaiataat 

Agricultare District Officer 

Chief Technical AdYiaer 

Rational Project Director 

Ch~ef Di.strict Officer 

District Forest Officer 

Diatrict Forest Contoller 

Forest Research Project 

IX. List of Reports 

Daerbeck, K.A. 
Production and Utilization of Plant-deri•atiYes Preparatiom in 

Plant protection and post baneat procurement, Katlmand1l, March 1987. 

J>aerbeck, K.A. 
Statue Report I on T ... gadhi Berbal Far11, lati.andu, 1987. 

herbeck, JC.A. 
Statue Report II on Atropa belladonna Culti•ation, lat,._Ddu, 

latbMndu, October 1987. 
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"' 
At.Au. I. 

UNITED NATIONS INDUSTRIAL DSVSLOPMENT ORGANIZATION 

UNIDO 

PIOJECT IW 1RE DIUICll OI' llEPAL 

.l>B DL.-.:RIPllON 
tF/lllP/15,(.'0llll-01/32.1.D 

Assoc:la~e ...,_~ la lledlciaal Plaats 

OAe 7ear vith possibili't7 o~ extension 

1986 

Kati.andu 

To enable Bis Majesty's Government (through the Herbs Pro­
duction and Processing eo.pany) to acquire processing technology 
for the production of plant-derived pharmaceuticals. 

In the field the Associate Expert will vork under the overall 
supervision of tbe UllIDO Qaief Technical Adviser and/or 
any other UllIDO expert deputed by the Chief Technical Adviser 
to supervise •is vork. · 

1be expert's •i~ areas of duty vill be as follows: 

(a) The propaption, ba • .,,estlng and preparation for 
processina of 11edici~l plants cultivated/ aroving in berbal 
farms. · 

(b) Evaluation of the cosu of acquisition of herbal raw •terial 
for processina both froa the cultivated and the spontaneous 
flora. 

(c) Generally assist the CTA and other experts vith the work of 
che project in the processina, quality control and fo1WUlation 
of products and 110nitorin1 of activities. 

The Associate Expert vill also COll!pile any special ·reports reque1te1 
for by the UNlDO Special Technical Advt.er at Headquarters. He will 
also be required to prepare a final report settina out his own 
observations durtna the •ission, the proaress .. de in the a~tJt~ie1 
... , .... •• .,. ••' hh ..,. Heew11•ete1111 

Appliulionl ................. ,....... ...... DllcrlpJionlNuldbt..m to: 

,, ............ .........,.. llcdon, ........... °""*"' DMlion 
UNIDO, VIENNA INTl91NATIONAL CINT .. E, ,.0 ....•• Vilnnl, Auttril 
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Cradut• la • .-jeCt mac .. ~o lot..,. Qelllscr, or Aariaaltue 
vltll post-ar.-t• uperlesa la nHarcla • sa• aspect of 
_.iclul flan 'ria. die pn61ctl• _. ... lltJ comtrol of plat­
..... ,..nacntlcala. 
Vorll uperlnce la deftlapllt& comtrl•• a added quallflcatla • 

ne comtsy ... a ,.,.latl• of approdmtelJ 12 •llli• vlda • 
-1 ~ rate of 2./4 • .Dwr M of die populace lift la nral 
anas ad owr 60I of daee la die --tala .... s. llDat of tlle 
rural folk tatlllH plaat-pnparatlou for tllelr tller.,..uc 
nqalr-.ts aad tlle tradltlOMl SJSt- of _.lcl• ls ftrJ sl8llar. 
aad relaud to tlle &,.n.dlc s7st• ialreftleat la tlle Iadlaa Sub­
CoatlDftt. 'De waltll of Mdlclaal pleats caa be couldered as oae of 
the couatsy's ••t blportaat aataral resources. 'Dae couatr, lies la 
the Ceatral Sector of tlle areat IU.ala7as aad occ .. les oae third of 
their total leaatll. 'De dlftrsltJ of ph7sloaraph7 due to altltadlaal 
aad clilmtlc .arlatloas has protluced a areat varietJ of species of 
plants vltbla tlle flora of tills ... 11 c:oUatsy (area - 145,305 sq .... ). 
llucb of tills flora ls ued la •diclae and the lo7•l Dru&• lesearch 
Laborator, (IDIL) ls responsible for the ·a and D efforts leadl•& 
to the produc:tloa of pbarmaceutlcals based OD the tradltloaal 
reeedles. 'Dae IDIL has been assisted bJ UIDIO-UIDP for the past 
cw 7eara to enhance lts capabllltles as I. and D lnstltutlon, and 
to provide tecbnlcal assistance to the Herb Production and Processing 
Collpan7. 1be Herb Production and Processing Collpany.ls charged vlth 
o+JW•daliztiw .·the cedmolop 1eaerated bJ producing ecOD011ical17 usefal 
anca export odented products • 1lae BPPC ls tbe local executing agencJ 
for tbe present project •. lt ls also tbe recipient of r/IJ assistance 
in developing capabilities for the large-scale culclvation of .. dlclaal 
plants. 

A sultablJ lnte1rated laatltutlonal f ra..work already exists la tbe 
couatsy for the •JsteMtlc cultlfttlon, research and devel.,..at and 
processin1 of plant-derived products. 1lae praaent proje~t• are deslsaed 
to develop dais capabllltJ farther la order to enhance tbe Goverllileftt-• 
health-care proar ..... 
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,!tibliograpbl 

llalla, lt.B. 

•turel Resourc• of llar&Jangdi Vatershecl Stud7 Area 

Batio!ld R.-te s ... 1ng Centre 

lathMndu 1982. 

Cliatological Records of llepal 

Department of Inigation, BJdroloa and lleteoroloa 

Yol.-e I and II, lath•ndu 1986. 

Dobreaez, I.F. et al. 

Ecological Hape of llepal 

UniTeraity Grenoble, France. 

Malla, S.B. and ShakJ'a, P.R. 

Vegetation and Medicinal Plants of Nepal 

Depart•ent of Medicinal Plants, Kathmandu, 1968. 

Malla, S.B. 

Medicinal Plants of Ne!J!tl 

F.A.O., Rome, 1982. 

Malla. S.B. et al. 

Medicinal Plants of Nepal 
Department of Medicinal Plante, Kathmandu, 1970, 1984 (Suppl•ent). 

Majupuria, T.c. 
lepal Natur~'• Paradiae 

Kathmandu, 1985. 

latioul Council for Science and Technology 

lfepal - Atala of Economic Dnelopment 

lat.,..ndu, 1980. 

DON, J>. 

Prodomua Florae Nepalenaia 

London, 1RS5. 

Atkinson, ... '!'. 

Economic Botan7 of the Hiula7an legions 

Jfev l>elhi, Reprint 19A6. 
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••ndhar, R.P. 
llediciml Pl.ante of Repali B:l•l.,a 

lath...m, 198>. 

Blatt, D.D. 

latval BiatorJ and Bc:oaamc •tms.r el ll.,.i 

.... Delhi, 19T/ • 

.. tioml Planing C.-:luion a.ct....,.... 
Statiatical Yearbook of •epal 191? 

Katbmada, 198'1. 

Bagen, '!. 

••pal 

·- Delhi I 198o • 

Bojor, o. 
EcollOltiC Mapping of Spantaneoua nora (Medicinal • Aroatic Plants) 

in Repal 

UNIDO, Vienna, 198it. 

TeteDJi, P. 
AYailabilit7, Culti•ation, Iatrocluction, Proceuing and Mm-keting 

of Medicinal and A.rOllatic Plant• in Repal 

7 .A.O., ROiie 1985. 

l>e Boeck, V .J. 

Anal7•i• of Cultinti~ Ccats and ,_.ket Trends 

UJIIDO, Vienm, 1986. 

lbr•tha, T.B. 
Bcoloa •nd Vegetation of North-Vut llepal 

1982. 

BUl'ltage 1 11.B. 

~. Medicinal Plant Trade in the DIDEP-ar• 
Tropical Protlacta Iuti tute, London, 1981. 

Bt.waa, L And Chopra, 1.1'. 
CoalloD Medicinal Plant•- of Derjeeling alld the Sikki• Ri .. l•Ja• 

lev Del.bi, lepJ"iA~, 1982. 
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Liet of PersoDS Contacted 

Departllent of Medicinal Plante, Tbapatbali, kat'-ncba 

llalla, S.B., Director General 

.. j1illandaJ'7, S.B., Depa\7 Director General 

Sbnatlla, !' .B., Scientific Officer 

llelWIMIMr, B.P., Scientific Officer 

JOllbi, D., Scientific Officer 

.&Mll1a. P.a., Scientific Officer 

Biata, M.S., Chief Ber'bal F_... 

D.ma!', tiatung, YrindaYBDt Bepalganj, Tarabara State Berllal FarM 

Botanical Garden, Berbari•, 'l'iaaue Cul tare Lab. Godawri _ 

Other BM~IDStitutioll8 

Singh, K.M., Agriculture l>eYelopment Bank llepal (ADB/N) 

Sbreetha, R., Comunit7 Forest1"7 

APPROSC, Kathlandu 

Sagarnath Afforestation Project 

IAAS, llallpUr, Cbitvan 

Jlational Oilaeed Projeet Nawalpur 

l>bungana, D., Horticulture Fan Navalpur 

Sherpa, P.L, Rational Temperate Horticulture Research Station, Marpha 

Cbauc1Mr7, .S.L., Tarabara Agri. Fara 

Bardinatb Agri. l'al'll 

Tba)la, S.D., ADO, JUllla 

Singh, B.JC., DFC, Juala 

VJ18c1J17a, D.P., DFC, Mup, Gupdbi 

Adbikari, J.R., District Soil and Water CouerYation Of!icez:, Jal.a 

Gurung, K.B., ADO-Subcentre, Lamri 

Adbikari, JC.P., Agricultural Station, Jmla 

Tha)la, J.B., DFC, J>ang 

Ka.ki, K.B., ror .. t Regional l>irector, lurkhet 

lhl'estha, M.K., AJ>B/tf, Tulaipur 

Project Manager, Appropriate Technoloo Unit 
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Ojbar, T.N., CDO llanang District, Cbaae 

DeTkota, J .N.' Act. Aeat. ADO, Cbaae 

Tbapa, R.K., Act. DFC, Cbaae 
Pradhan, D.a., Asst. ADO, Besiaabar 

lbatiwda, B., DFC-Officer, Besiaabar 

Joshi, B.R., D10, llaa 
luftli, S., Asst. ADO, Dbanlmtta 

Mabat, P.B., Mabatgaun 6, Juala 

Tballi, .s • .s., Lua 8, J118la 

Shahi, G., Chandan Nath, JUllla 

Dbakal, R.D., Barmajia, Dhanusha 

Bastola, D.N., Sanishara, Jhapa 

Nepal, c., Namsaling, Communit7 Dnelopment Centre, Ilam 

Sherpa, C.D., Sallc?r7, Solusallel'J 

Gurung, s., Bumcie, Manang 

Singkhada, T.P., Suhaulo Bazar, Dhading 

Chale, F .s., Labdung, Dhading 

Private Enterprises 

Pradhan, P., Botanical t.;nterpriaea, Lalitpur 
Sakya, s., Director, Gorkha AJUrYed Compan7 (P~ Ltd 

Dhital, G., Gorkha AJUrVed Co11pa111 (P) Ltd 

Panaot, G., Gorkha Ayuned Cor.1pen7 (P) Ltd 

Gyawali, K.K., Nepal Seed Co. (P) Ltd 
Tamrakar, R.L. Kathmandu Metal Work•, Ka•l Pokhari, Kath•ndu 

Bira Furnitures, Patan lnduatrial Estate, Lalitpur 

International Organizations 

Vllnder,V., C?A, FAO, Terai Fore•tJ'J Project, Hetauda 

Gilmour, D., Nepal-Auatralia ForeatrJ Project, Y1o&thm3ndu 

Carter, A., Nepal-Auatralia For~•tl'J Project, Kathmandu 

Peet, c., Rapti Integrated Rural Development Project, Tulaipur 

Treacy, M.w., Rapti lnter.r~t•d Rural Development Project, Tulaipur 
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Lampe, s., FAO, Soil Sciece Lab. Kbumaltar, Jtathmndu 

Bekhi, S.S., FAO, Vegetable Seed Procluction.lhualtar 

Bowell, J., Forest Research Project, Ballar Habal, Kathmlndu 

Shah, A., J>bading District Dnelopaent Project, lathmandll 

Dbakba•, u., DbadiD£ District :Dnelopaent Projeet, Kathmndu 

Burger, Y., Dbading District Dnelopaent Project, latbmndu 

Bilq, I., me<>, SalleJ7-ltathMnda 

Morlq, G., Assistant to the ~inator, It-bird Project lat ... ndu 

MaclrQ, L. United Kiisaion to liepal (UMH) 

Alexander, J., United M:iaaion to liepal (UMM) 

Kane, A.P., Principal, Jiri Technical School 

Adhikari, J .R., Vice-Principal 

Pfeiffer, R.R., Co-Principal, SATA 

Ter Horst, K. Agritrade, SATA 
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lh .. lt.tr lndr:ic Y!t)!S§ ror !i€'il 

Lw I 0 - o.os K 

flmlua: O.CS - 0.1 " 

•.l!lgh I 0.1 - 0.2 1' 

Y.BirlH > 0.2 " 

fholtpborua I Lav I 0 - - Jr' tg/b:J ( 0 - CJ l'J'a) 

HNi1111: 30 - SS t&/ho ( 9 - 16 prm) 

Jiipl I 55 - 110 tr/ha ( 16 - )) ptia) 

V .Rir,h: > 1f0 '<r/h... ( > 33 p.-) 

t.ov : !=Ii - 110 kr/hre (o.cs - 0.10 !'te!J/100«) 

~•uas 110 - '&.> kGf~ (0.10 - O.?S ~/100g) 
• 
!Ugh I ?="> - soo kc/hi (O.?S - 0.1.1, ~/100c;) 

v .1'ipu > s:>'J t,/1.,,, ( > o.LL aeo/1txJc) 

lf l.ov 1 'PPlY 100"-< rec,,.....ertlPtion 

:•edJ•.ca: 'rpJ7 ~f1" ncr.-..ndntir.n 

(1 hit. s " c!I (1 lnch) v.irma J)7t; tonner) 

Amu. Y. 

• 



lific~ti.~n: 

v. low 
l~w 

sedi~ 

hi9h 
"I. hlqh 

. ,.. ............ pH 

O.l l.5 
O.J "'. 5 
Q.f i.O 
\.) ,,s 
1.0 8.0 

F. s. R .o. ! Detit. l)f rorHt., Hi«m. 

Soil S111.:t.!.~n 

Soil te•t report interpret.&t1on. 

\ orq, C \ N C:N &'Pd K ~a 

0.2 0.02 s ., O.J o.o 
0.4 0.04 1 l Q. t 0. l 
1.5 0.06 to l4 0.2 0.2 
3.0 0.15 1l 22 0.4 0.3 
s.o 0.20 17 30 a.e 0.4 

. :. . 
\.3 
<LO 
G.S 

10.0 
tJ .o 

.~lq T.1.a • c.1.c. 

0. t 3 
0.3 5 
0.5 n.1·. ts 
1.0 25 
2.0 27 

l'l'.e value• q\.oted abnve are intended 1• a ;uid• ~o ~••o•• the •oil nutrient 1tatu1 
fo~ f~reatry .oil• in Nepali they will net. be valid under all circw~tanc•• 41 a 
de!inate qu•li!icatio~. 

Th~ 'cedium' values for nut~~•nt• ar~ lnten~~d to denote •uf!icient nutrient level• 
to "1atain satia!actor~ t~•• 9rovth in th• Fl4ntAP.icn situation. 

Th• •v. lov• values denoto ~ro~•tl• det.iciency. . 

~ a.s. 

lO 
H 
to 
ea 

too 

N11rse1y soil• will. r11quire hi9her nutrient l111vei. t•J pr?mot• health:/ 1eedU.n9 9rowth. 

PP"' II 

o.o 
o.s 
I .O 
l.5 
2.0 

~ 
I 
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SOIL TEST BJpoBT 
P. 9. R.O., Dept. of ""9t, HMGN. 

_1~1 Jlltl ....... : MANANC AND MUSTANG Piii N.I: "" ... 1... " ... 2 ... ,. .... 
.......... ,..,,,."' .. IMlftC. a Kla~a Duerbeck (UNDP) H•rba·Productton and Pr6ceR1in1 Co, Ltd. 

Box 2679 KathmHndu • 
...... •te: 9-10-87 ....,.. ....... , ... : 

. Cltft111t : Jasuun 
Dat•: 11-12-87 ... ,.. Nefttlflaetloa % MDl1ture W/Y M1ohlnllll AMI"'• ..... I Pit ...... Sample No .. LeltNo. Fl•lcl Air Dry ,,_a -- - -- TntUIW Cine 

~-·· ·--· 
llUMTS ' 1 1365 1.9 0.85 63 28 9 SANDY LOAM 

·r· 
____ .. 

UACA 
"t'-

2 1366 2.0 0.56 19 56 . 26 SILT LOAM 

1n1~~s41- ~ '·'&7 1,4 _Q,89 "" 
l8 __ 7 

SAm_,L~ . -........... .- 4 131.A 4,9 0,54, - ~o - ,S5 " 11.1.UftV I 1'11.1.U 

~RGSAR 
. 

0.4.S. s 1369 5. 1 ~' 37 I SANOY LOAM 

JURE~A - -~ -- - - .. -
·.(MOIST) 6 1370 4.1 0,52 41 41 4 SANDY LOAM I - -. -· -- ... --........ ATA • (DRY) 7 1371 6.3 o. 3.S 57 31 .s SANDY LOAM 

' -· . -
M111PT1NATH R 1372 10.4 0,64 l7' 56. 7 H.LT U''IAM 

a. ........ ..,. .. : OLSEN !OTA -
La NL E.C. .... 1111.C .,. ... C:N PIMl'P K No (co ... r ~Ml T.IA c.l.C. .,. .... """I 
1J6S o.J2 ' 7.9 6.o ' o.32 18.7 13 o. 2 0.2 51.~ -· -- ·-!366 0.1.s 7.8 4.0 o.29 13.8 4 o.5 o.·l 58.4 - -- - -- Ii- - - --1367 0.11 8.1 3.0 o.n 17 • .!. 7 0.2 tr 58.0 

1361 0,23 6,7 13.~ o.89 15.2 .. .!. o.3 tr 
1 't'-G n_,, "-"' ,. n_ l\ , ,_Q 

'' ·l.:.... tn o,_J tr 

t "l.Yft ft I.I. 
"" I. 

t'> "l ft Oft t ". l. 12_. n_ "I n, 1 

1371 o.s2 7.4 13.8 o.92 1.5.0 • 25 o.9 0.1 --- - . 
1372 0.10 7.2 • 5,3 o.43 ~2.3 1 0.1 tr 

...... : 1.-... ..... K,Ne,C• ........ Oftcl lbt•I Enlteftt••ltl• ..... encl Cation lltMftll ColMIOlfJ 
.......... "' •llOOt. elr•tlr' eoH • 
... &S.. % ............ . 

AWC 

""'"· 

~ 

~ • -e 



91u•lftt leMIH : "-IY•di 

.......... , .... ,. .. HMt 

.__.... ... : 9-10-81 

""91oal •••r•ll: 

SOIL TEST REpoBT 
r.s.R.o., Dept, ,,, .... ,, HMGN. 

"" Nto: 
Khu,; Duerbetk (UNDP) Ht'rb1 Production und Proceulng Co. 'Ltd•Jn 
lox 2679, tt.thundu 

,... ... 2 .. ,,, ... 2 

CflltRl1 t : . ~ 

Datt: 

Sa1npt1 Ntntlflcotloft .,. Mctl1tur1 W/V ............. ,... ...... Pit ...... S11mple No. L•lt No. "''" Air Dry ,,_. -- ..... -- TntuN Cl•tt 
~-· --_ GttOI CPANl 9 1373 1. 7 o.,a 62 ,. to IU.NDY lOAM 

TftAI ~QIY.RA~. 10 ll74 11.6 o.~4-~·~ 11 ' SANDY rru.u .. 
L 
I 

~ ..... 
~ -••T• .. 

l. ....... l.C. '" ~c %N C:N "'""p IC Na Ca •• T.l.a c.l.C. %1.S. "'"a 
1)13 0.13 s.s S.l: o.31 11.1 17 o. 2 tr, 

1374 0.12 -- S,6 .. ' 
9.3 o.62 1s.o 16 o. S. 0.1 

-

~ 

...... : EnMftllO~I• IC,Ne,Ce oft4I Mt, end Tot•I !10M1t110M1 la111 end C•tlon EHMftll c.,.alty .. ... ...... '" .. ''°°'· •• , .• ,, ..... 
.,. .. 9. • .,. ... .. ........ . 

,. .... 

AWC .... , .. 

w ... 

iC • -s 



H.M.G./NIPAL 
Food •nd A9riculture Mini1try 

Dep•rtment of Aartculture 
Divt1ion of Soil Science •nd A1rtcultur•l Chemt1trz Kumaltar, Lalttpur 

- S.adel'- aftd .._., ... rb1 Pl'oductton •nd Proce11tn1 Co. Ltd. Place of lanple taken1 ZUltlla and Dana 

.. . LlbMD. • Dlllcrlptlan • pH • Nitl'Cll" ' Aw ' Aw ' Orpntc ' Soll I CIX: I ~ ' -I NI I K I .... 
1. ' ~ 'fl ' Potuiun 'fl ' ntter ' tmct\119' m.e. ' m.e. I m.e. 1 m.e,• m.e,• 

' • ' ha I 

' 
I I 100 I 100 I 

' 
., I 

' I '• I • I 100 I 100 I 100 I 

' I I 

"' I fll I •' klc:attc .j 

t • tCJZ • Soll Slllple t ' 6.2 • 0.106 • 26.78 ' 516.1 I 2.27 I SL (landP· lolm) Mlhatp.r1 

I 
2 • tCJ) • .. 2 • 5.3 • o.• ' a1.as ' 241.9 ' 13.05 ' SL (Sindy lolm) ...._r P.,t kl 

3 • 1• • .. 3 • S.5 • 0.1"4 I 89.14 ' 1()3,2 ' 3.63 ' L (1-) a.nclwur: -
4 • 19' • .. 4 • s.1 • o.337 • 89.14 ' 392,4 ' 9,79 I SL (Sindy lolm) " 

' • ·- ' .. 
' ' S.6 ' 0.179 • 47.38 ' 290,3 ' 3,57 I SL Sindy lolm) II 

-
6 ' 191 .. .. 6 ' 6.4 • · o.2118 ' 28.84 ' 198.9 ' 6.32 ' h (1-) II 

1 ' 198 • .. 1 • 6.4 • o.or.e ' 41.2 ' 241.9 • 6.64 ' SL (Slndr lolm) Satwrla 

8 ' 199 ' .. a ' 6.S • o.or.e • 61.8 ' 107.5 I o.68 ' h (1-m) Lal.matt.ya 



SOIL TEST BEPQBT 
F.8.R.o., Dept. "' .... ,, HMGN. ....... ....... : 

"'" "9: 
,... .. , 1. .. • ,,, • .. i. ... ,. .... 

"'leof'I /Sww,.'e ••a .Medicinal Plants - Klaul' Dut'rbeck Box 2679 
..__._ Rte: 12-11-87/0HADING - JtRl 

Clt1llll1t : , Jasuhn 

Dat•: 23-12-87 ....,.. ....... , ... : ....... .. ............ Ye ......... W/V ,............ . .... ,... 
,.... I Pit ...... ... ,. ,.., .. Air Dry 1111no .... -- I T11tUN Cla11 ....,._ ... . . 

16 _SI!AL IA_!A!._ t- 1 1443 1.1 o.91 39 4~ l.n.A.M 

SIT~IAIAR _ .. 2 1444 1.J Ln7 'l'J IA" , .. I JlftU 

~~ , 14'-" 'L1 O.J9_ i-4t l'l• ., t I A&u 

-LABDl\llG A ' t 1.1 ... 'l 4 I\. 6" ··--· -.. ·- -~·-- ··--·· 
SINGLA-PASS ~ 1447 ·1. 2 o.39 H-0-

_ .. JtiltHUNGE : 
- -6 1448 o.9 1.00 49 32 lt LOAM - . . 

~ JtaTosJ.tTi.L _ 1 1449 l.41 o.95 tA IA a U.-~ SILTY CLAY ~ 

,... ........ .., .... 
-~- . 1111.t,Vte:! •Dn'I' 

La ND. E.C. ... -.c Y.N C:N .... , K Na (Ca4" ~)M1 T.IA c.l.C. M.1.1. ""'' 1443 o.oa 5.3 1.7 0.15 11 171 o.4 .t raca 2.5 -1444 o.06 • 5.7 1.5 0.13 11 62 0.4 0.1 4.5 . 

' 5.0 -· 1445 0.09 7.9 o.55 14 1.1 0.3 0 9.5 
~· 

i.-J..446 0.01_ 5.2 6. 7 _o.49 11 2 0.5 . 0 8 
. 

1447 fl....11• "-"'* o.n. 
' - . Lj> ... tn Q 1. 1 t ........ 1~-~ 

L-li~a. ........... .. J. t ,6_ ... 'o." .. ,, 11.t. n ., .. ---·· 11.. " 
Hti Q.J)) 5.4 i.6 0.23 11 5 ~ 0.5 o· 4 

.. ...... : l•••ne• .... K, ... ,c. OIMI Mt, nd Total 
.. .. ......... ..,.,, alr•dr, ..... 

l••hant••ltl• ..... and Cation IHMfttl ca,.oltr 

% &S.•% ............ . 
* Tho!'~ CiRurc5 obtHinad with 113.5 Aoll to w11t,r mixture 

b .. cauae the 5nil abAurb~d moAt of tha water. 
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