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INTRODUCTION
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INERLIAN LT

the o eru civilisation ostt 0o gali L0 huve sed
ia from the atdzle of the last sentury, sai of surse is
assd t3 vary fros mation io gations 46 differonat times,
gifferens yar iaticke used L0 De eBployed L0 asaess the
SIS o advansensnt of a eouniry. iowards ithe veginaing of
sho Presshi CenalNry, the yaris.ioll was .as sxiont of she
sonmmption of sulpburlie agidy Shis used to give a fairly
gocd apsoumt o7 Lue sZient of wne wvensesont fur sulphue
vie asid was Lus Sanid saberlial from vhieh e Good dit of
onenical iadustry umsed 13 derive iis sastenamig®e Later,
goughly by sodut sac sweniles of tne qentury toe asount
of a0ap Gonauaci by a pwrticulawr Butlon used Lo Laiicate
the extent of ALs a.vaneeacGie .Mrimg the Last 2 o 3
deonies 0o exvent Of iho cosdelits usei ves taltea % .
tadloate the sivanssssal of e Ao dvidusl oF the matiom.
A% sme Llae ihe Use O coees:ias, used L0 W tae privilege
of she falr 6k Vut A0y PURSLULY SR Wppesr L0 U0 USANE a8
sweh of the cosmeiiony if oot wore, aa vonete Thia shows
she Lapursanee ihat eoemeti®s hold in the iife of iae
posple of sy alvanesi sxuatry. is all ihe sosnciie



preparaiions a ool pwrfuse 1s an essentinitlys Inese
porfuses say b8 ciiner aatural or syatnetids i soagst toe
astural perfumes the essential oil suiained fres Burssra
BBRALANAA (Cense an: NoBy bX4G) inglsy (Tormerly salled
ncaaka dalanshione ?oisatn.;) stands suprese.

There in a great Bsani for ihe ol froa this tree
both in the internal mJ iniernational sarfket. ursera
is esotie 10 [nila. It has bDesm iatraoioced fnto our
souniry fram Mezidoy Lis plase of criging avout 60 years
a®e In Mexico, whiie the arcasitic oll is prasiused fros
the wool, it is catalned from shs husk of the berries im
our acuntrye It & raparied that 15 vam fires in latguni
patatey aportxisstely 2v ks Srom Sengalores The iand
coverage in Sur coually al preces L8 adous 10W hesieles
(6m0y 1975i¢ Stikhi ohe 0dL produced is avt able 50 ¢ope
up with the desand.

The opvimus radafall £fOr inc plantation f Lals tree
1s {8 ths BI=100 ae rangoe Lursers Otaes 4P woil 32 a
satdy loms oordering 0 grave:ily type of sodl Ja preferense
to slays ani amshese [Be salieai feaiures ia the qultiver
tion of Dursera ias e proper ehoiee of Lmi and setnod

of propagation. It oan ve pripageated both vegelatively
ehd by ssede As a tssail of oxparissatation it has beem



shasrvel that vagetative propagation of tnis plaat is

preferred io sulidplieation thuusS stede 10 an sore of
land 100 to 125 irees eas bs apsssaciateds The plants dear
sbhe first orop of frults in thelir third or fourth year of
‘plamtings Flovering starts by the firss vesk of April

aRd fruit setting starts BF Mays Ihe fruls satures aroumd
July=auzuste With aoraal growthy e eix year 014 tree is
about three asires high ead has a oirousfersnos of approxi=
sately 35 15 40 on at the ground level (Figelie ine lLife
of the tree ie wound fAfiy years.

| ¥hileo Lue gemeral pradi.ios is 0 sweep the fruiie
afver they fall oa the ground, head ploking of sature
frudts from the res is AlS® AR YOgue. b husk wili be
separ aded (Ton e seeds 0y WEGRAALGal Lhresning oL A0
dried frult abd subsequsat sievinge Later tShe bl vwill
be exirepiod from the husk oy stems Jdstilliatione air
dried Bushks ar'sy by anl largey used f& distiiliation of
ke 0lly as theres 1o a risk of epeilage of fresh fruit

by feresnlation en sterages Gsesidens husts, tnere is s
prapiioe of utilighng hears vood of the tree for exirese
sion of olle Ihe ol fras the heart vood differs siightly
fros the o4l from Wrries in physical aa donenisal

coaposition.



Fig.1 - The Bursera tree.
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55000 at ptenenty Mhere is Mibis faforsasion
aTaliiabie 08 sailepiant relaslonsalpsy & stidy vas takten
wp §0 EBow Lthe oorrelatien Shai sxisis vetvesd the sabi
| nuizient status md the yleld and ompesision of ssaential

o8l of yJurascs sefisillakiae The ebjeatives weres

(1) Lo essrrsiate the s3il nutrieat status
with the yield of Busk and ita oid
sontent} -“

(2) To eorrelate the sodl autrieat atatus
wish the 0mposition angd ohatasterisiics
of she eassmtial oil obtaiowd fros the
husis
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SEVILY OF LTER AlUB

As sontioned fa Chapter i, a fesaible netned to
inorcase the ocut tura of the suPzera oil ia to Jetermime
She best sylvisultural eonditions vo previie the epiisum
orsp husbandry, partisularly fres the musritional angle
and apply the sutrienis as per the Jetersined scheiulie.
Although nc vork has been done eariier ia this regerd
MR the.3Bursers plait, there afe a aunder of sagee of
aresaiis plante vharein fertilizer applicaiion has Aaproe
ved the yielis and in 5080 Sases even ihe Qqualivy of the
otie A study of these Cand halp itie projestion of the
Presen’ ProgTanAs regardiag swrwta Aieelife An loag
a8 the aw saterini ves svatlable la pleaty aad the
Jenmmd for She flaished proiust wvas Bt Aign, o8 ased
wad foelt for the expamion of the perfusery Anmstey
ity Oy vay of Aneruasing 0 afea unier culiivarion &
by sproviag the yields. fur AnOCsasing 1o area mier
eultivation there are liaitations cesanse asat of the
apeties are very festidious ia respest ol thelr eaviron=
aensal requirsssnie suth as soll etatusy temperasure
and rajafall, etee If they are cultivated avay from
vheir maiural habitatly they say a0t thrive weils Evea



Af they 40 w0y the Jualiiy of e produss say suffer. An
instante Of ihis type As ihe sendal vree Santalum SARUR Les
viieh when grown avay irom iis satural haditat of the
Laraatake ah i {awil lisdu Gtates, does not develop She swests
seented heartvood for vnish the twree is fmmous (Km0, 1965)s
Neunse in a nusber of camssy the esssatial oil bearing |
plants are gowm in their mawural noses and oaly is a fev
Sasecy as in e Geas Of Lurseray in other regioms where
the ¢iiemiie nai uther ccadiiions are nors or less sisilar.
Rovever,; Lo mest the nigher demend for the produsis, wvhigh
Bappoas viith the iaproveasat ia ihe etandards of livimg,
the only way opea iu (0 oahange ihe yieids by isproving

the aylvicultural sondiiions 0 provids tne optisum erop
hugosndrye 4An of Izt Lo thie direstion was aais in @e
thirtess of the presont denturye After stuiying the nutrie
sional requirsmentis of tne gouoerasd planis, lertiilsers
oame Lo s applied with a view E.o faprove she yleide. In
tm'cuu. as for oxample, ihe lavenisr plamniy the yielis

zo0s up 8 high as 50 per eent ‘?"?3. 1910).

Gae of the earliocnt sases of Lhia type are the
atudies of sjume (1935) om seriale o larZONANR SPP.
A 1istle later Sarmer (1338) stedicd sue effess of fertie
ligers oa a susber of eremssis plants belosging ts Labiatee



end Conpoaliar famiifen. Ia 1949, .onskalot showed taat
the yield of the day leaf oi) inoreased wish the application
| of fortiliserse MHovever, the inoreased is the yield of ofd
vas Aot eommnnurate with tae sost of rersilizer used.

it was nolleed by Virsaal gk gle (1967) that the appiles~
tion of ferillizers jooreased the o) sentent im palsarosgs
The applisation of the majeor nsertualu enhansed the o)
yield iu arisess red rose (Miskony %'9:1@). ia vors veod

(51 Japtis, 1970), ia Neniha BARSEALA (Jasiasy 1970), sad
ta lavemiar (Svaiby 1970)e

It vas shova ia 19371 (Anoae) tuat the appliomiion
of ¥y Y and Kk (0 pesppersinc plamte im appropriate prepers
sions ylelded higneat smounis of tne oli ia pepueraint
plambses The adtve odeervailons ou mians vers Iuriier
oonfiraed by tne ~ork o uresskaya and Llelngova (19i2)
ead Padleako (1972)e wsorking oo CYRRARGEAL SALEARNA,
Rhan and Ragayana (1372 epesified the ssounts oF
sejOr nutrionia to tp ased 10 evtalim high ylelds of citrow
- aells oile Similar type of wixk wvas aleo 40ue by the
Departseat of Agricaliure at Saravak (Anoney 1372)e
tikevise, Sherbesiav g4 ale (1972) showed that ths appll=
eation of Ny ¥ and K raissi the yiolds of ehanceile and



that of the esseniial eil tnerefrom, In the case of
Java citronelila (CymRopOZan winkeriagus) it wae shown
that fertilizars inocreased the output of the nerbage and
consequently the amount of oil per uniu area although
the percentage of the oll in the plapt did not ivcreaas
(Neraysna st al., 1976). |

Ia some cases, ii{ was shown thai application of

- only one or twe of the major autrisate vas respunsivle
for the increase in the yield of the orop; this saturally
depends Ok tho autritiocnal requiremants of the plant,
taken in sonjunetion with tho eoil atatus. Peppermismt
(both ¥oniha AEYeR&As and M. RiReriks) is one of the
speeics worked upon 20ste« Although it was shown that

the plant resposds favourably to Ky, P and & appliontion,
ia general, (iaslasy 193703 4noa., 1971} Gretskaya aad
Cleinkova, 19723 aud rauleankc, 1972), it appears that
aitrogen is of prisary importamve im producing geod
yieitds (baird, 1957) Latta, 19613 Skrubis, 1964, Kerekes
sad Hornok, 1972). As regards phosphorus, tinero are |
some oontradioting reparts, whiie signifioant inorease

in the yields vas reperted by the Agrioultural Kesearch
servioe (1954) and by Gaslas (1970). BGaird (1957)

reported no aignifieac’ inarease by application ef P



to the above arope :arkiag with roses, Katp and Shenen
{9960) aotvieed that higaer levelis of ¥ and K resulied im
better yisl e Sisilarly, it vas noticed taat X and ¥
fersilizaiion Loorewned the yield of the leal and she ot}
SORIeAt in Loe cane of garamium (Custing, 1901)e¢ Lt wan
actined Ly Massalasa (1903) tnat cas epplicution of N and
P produeed alguest fiover yiaids 48 Lavendere VWith reme
SoTaRlues Ivandva and Gogisa (1967) usilesd an iusresms
oi she easentiali oil by avout 1V per cant by the sppliss
tiom of 4 and K fertiliserss vilie phssphérus fersiligers
redussd tos foliage, Sheugh tue oil sscuaulation ia she
leaves inoreassdes Narayema gh al)e (1957) slso cuserved
a sisilar inereass by the application af anitrogen alomee
vorking »ith HakrAaatis ahengnilles Virssai sk ale (1357)
reported that tae applicasioa of ajtrogen alone effestively
faproved the vegetailve gro«ih and bhe yield of the
flowerse In tha caes of tae veillver grass (Vgiivega
sizamizidan) growd on peat abil Vo e appliocaiion of &

gave a gaod response {Andney 1374)e

o a0me Gases, theis ~an an adveras iatersstiion of
the osusrisnts in ronpaatc of e yieidse In the sese of
roee, appiication of ¥ and P Anereased the esseasial oil
ia the fAoversy wile K reidused sne yield (Sudins and

o}
4y
Py



Massnova, 1970). 96 alse an inorease im the peppersint
eil centuat by nsacly 3% per eeat was uotiscd when X was
applied to ihe arep; Rowevery X Lowsred the yield by 37
psr cant (JSrans, 1972)e

From the literature ciisd avove, it is ¢lear that
due applicatisn ol ike major auirieuts enhmees, in generaly
she yielis ol the arop in a number of arcaatie plants.
ihe nuiriseta 0 00 wpplied Md thedr quantisties are .istere=
Bindd 2y Las auirieds rejuirsaents of whs ooncerned plants
and v0c DuIrient status of the seile Apart from imer:asiang
the yiol &g 4¢ has L0 e known viaiber shere is =y effees
of the applied nusrisnis on the yuality of the proluciame

ALl the essential olls ara iavariably simtures of
the mala componsni an.i & BuRber 6f other eoapodounds waniech
ore ususlly swest-saslliag, the sain cdaponsnt forsing
wsually 492 to 30 per eente ihe srvas of tne oil is,
tmqtore; R coBdnation of Whe wroses of all the eoustitusnd
S08posNENLS, the main 0Jmpeneat, Oof sourse, eontributiag
aeste [ho aensiiituca: aveponstits somprise a varfaty of
of volaitile organie sompounds like aydrosarododsy alscholas,
phenols, atids, eihersy, soters, alisaydiesy ksiones, stee
Bost of theem esoapounis ooniall axysen a8 the extra
eleseni, SAt some edalala § abi 8 alste If 8 is present



as in ausiard oils, ino proiusie haypen Lo be pungente
sacllings epending on the Rature of une sousitituenss
and shaiz relaclve preparsica, eash saseatial oil has its
own suaaraoierisiic physisal properties like dasity,
refrasilve lndsx snd optiaal rotastion, wiioh are ocalled
physical eonstsatse Sinse uhe cuaposition varies with
loselity, soason anl elimage, the physical counstants
tannot have fimed valums but osaly & range within whieh
they varye 1o contrast te the physical sonatanis, there
sre also what are ealled encaioni cvasianis like a8id
valmey sster value and esiar value aftor wetylaticn.
(he onsRicsl sus.anis indicala the oxueni of the acile,

aleshole, pheacls ani eesers prasent.

ine tarm "Quality" of the 94l iadicaiea the soreal
esoapoaitivn of Lue oil, maintaining the same physiocal amd
chemigai OED& ,allise L MORE B GLLBL ALUcALSy a01.umy
phenvis, aiaehydes and L% sdae exicat Keiones ispart a
"raw" arola o Mw Olly while alsohols and esters, asrs ad
tha L ataery ooniribute a seilov pleasant odoure .y the
tere "iaprovescnt in the quality” it 1o sesit a produet .. »
with a higher oonteat o Lne saln cimpoaent a higher ester
sontent aud a lowsr aldehylte, phensl ani agid soutondse



¥ ‘12

¥ith regard to the iaprovemeal of the Qualicy
of the 0il by the applicatiom of nutrients, auch work
has not beon done in the field of essenivial oilse whalever
has beett done is nainly confined o the pasi two decadese
Peppermlat was cue of tne zpecies suudied vy a number
of warkers. Hotin (1957) snowed that N and P applied
during bud foruwation inoreased the aenthol content of the
eseential o)l in the leaves; however, the applieation of
i, P and K lanoreased tho» menthofuran content of the essels
timl oil obtained from the inf loresccnce. Latypov (1960)
noticed an improvemcnt in the composition of the essen~
tial o4l oy the applicaiion of the fertilizers, while
Gretekaya and Oleinkova (1972, showed that both N, P and
Z and ¥ and P treataents resulted ia an increass im the
aenthone content. rros his experimentm, kranz (1972)
eame .0 the conelusion that N was responsitle for the
increcase in the menthol ¢ontent, while K had the contrary
effecte However, Laslas (12/0) ouserved that spplicatioa
of orzanic zsnure @Mmd sodlus nivrate, increased the
yield of the 0ilj you Lhey degreaseld vhe aentnil conteat
in the 9il from Heniba ciweritas workiag vith asadow
nint, Nelson gk ghe (1909) came to une eonslusion that ¥
application resulted in & increase of menihone and a

decrease of menthel in the esssntial eli produced. inus,



in the Mantha sppe, ithe jeality of the oil appears to
have dess aiversely effested by the application of the
fertiligers as iaiicgted by the desr-ase in the seashol
cuontent amd an increase in the seathome contest, although
the sssential otl ylelds ifvoreaseds

in D lacsoNlul aprey ab AnOrasase i the emzential
odl sontome and 80 18 vhe dcuscisuent aiironeilol amd
18080055508 was I ound by whe apphicasion of feriilisers

(Koreaova, 1902)e

In the garavay piant, saginkarte (1965) usilond
an laorsase 10 she Opiiual adtivity and a dearcase in
tne refragtive lodex uy ine appiication af N e ssscaium
nitrate, while the applieation of £ as KC1 lowvared the
optical mstivity anl raissd the refrac:ive isdex mnd alee

the sarvosa sontent of the sesential oil,

working with rosé geranium, Ivanova and Oogiss
(1967} o merved that the appliocailon of fertilisera
ieprevel the @ality of vhe essential 041 by redweing
she garboayl sompoands (seathons) and imereasing oitroe

nellol and ite asters.

Ia ihe sase of {rimean red roae, Lhs qualivy of

tha eil iaproved -ith a hizh content of unsaturated

13
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terpenvis by he application of Hy P and X (Minkom g8 gley
1970) |

The ebservations of §1 japtis (1972) on the applicatiem
of fertilizers o0 worawdod ars ndtewvorthy. JNitrogen, P aad
K appiieation did net produce any ohange in the physical
ooxsianvs Of uhe oliy while N ia cosbination with P or K
iacreased . o hamazulene oontent. OUbviously, there was

ab aiverse. inieragvion whan N, P and K were applied togethers

In geranium (Pelargonium grapveolgns) no ohange in the
oil enaracteristics was soviced by the application of fertie
ligers (Narayaha et nley 1967)e Similar irend was seen

with lavender tco (Svaby, 1979)s

in Java citronells, (CYmOIRQEeA wiyserignus), K, 2 and
K troatacents resulted in an iucrcase of the alagohols aad

the aldenhydes (Karayana gt ale, 1976).

Tue physioai an. onesigei constants Oof the sursera oil
obtained from iifferent sources have been stulied by many

wOorkers,

in an experiment, it .as found that a sample of the

dried huske from Dursera deinechiaga yiclded 16.1 per cead
of oil having the foilowlugs cousvantss 615:3.8989] 2055 :-4°48';



v X
15
23 saponitication
Rp 014530 e0io valwesde07y . A vemes216.7. 1Tne aasple
coasisted largely of iimslyl wsetate, thm differing from

liscloe oils of ssmmeree, whicn eousists prinoipally of
free linalood (Anomey, 1927)s Im enother experiment, stes
iiatillation of linole veol fram Mexico Save Ge1 per ceat
odly havisg 3y5es0e8781)  D308015Y) WS $1446072) aold valees
TS #8:0r valuesdT Sy the ui sonsisted largely of J=linags
300l (snouey, 123V)s Simmons (1934) adtiszd that the edl

from Luzsers aanlalilata derived from wo sources i.0., frog

wood and sedd, Bad uhe folloving propartioss

(1) ¥oed oils dw.w.am VO vebdBl} optiocal rotations
o190 1o +2°300 %;51.%& o 1e40d8) satbel as linajyd
amcialetdieé be: cete o 4le0 per osnt and aloonols as

Mualuols?les por ecut L8 76e1 per ceute

(18) CAL fXom seRys dyyetVeilE to J+89113 eptiocal rota~
tiomso18* co =2°18%; | .és,n.woo t0 1446235 ester as lisalyl

aseintes31+5 per cest $0 44,1 per ceat anl aleoncle as linae
100137148 pur cult 0 Tde7 por Sease

Gueather (1941} imdiocated tha differonces that
axist fn she properties o tne sssential oll deriveld from

the above t-0 sourcosj) they are as followes

(o) xg0d pils Speolfic graviiysVe883 te U889y

P ——— e,

lem;; TR NS

WL COSITY LBy 458

BANGA oM-u,.
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Bgpet 14787 0 144610 and optisal rotataomi 710" se
wij207t,

(5 CAA fria auads Speclric gravitys0.885 to 0.0885
B008 104548 L0 144650 and optical relations+2940°¢ to +3°10%,

Bwrayen snd Bikhivhushar (1345) found that the ofl
from Burnera BemARillads had the following characteristies:
Colours Sulpher yollows &)00089523 My, 001446589

20031950 084 vainesdy aapomificaricdh valse 130; sapes
ltﬂ&ﬂim’ value afier ssetylationsiTée ihe oil eontained
linalcol L0 the exteas of 47¢7 per sent ani Ainalyl asetate
t0 the exient of 40.5 por seass

Kemgegovda and hupasveny (1965, showed that the
sasple Cbtalned oy thea had Lhe Golow amcatiemed properiiess
Golours pale ye.lowp with a npealfio graviiypv.aiedy 2%:“'90%
il valuesie9Jy entur value of 13815, saponirication vnln;: .
13914, ester acaiomtsdbel] per osut as ilaniaseiale.
Kajenliragupta and iasabaserii (1965) ovasrved that roes vsod
of Juranra asiaillads yielded no oil at alle Lateral roots
of thirty year old tree wers upto 2 ea ihick, with a barl
to wood ratio of ghomt 60340 by wizht, root ark ylelding
0427 per cont ofle The raot bark could asct be developed

iato a comaon sourcs of oil because of seagre root aystems



IS eany therefore, Vo szcem thal the eszential ei)
Jucasra asaiadllaia as produced im Mexico and in latia
varies slightly ia physicomonosical onaragteriatiss.
Farsnar m oi) derived fros the ~v00d on ihe e hand
ani e 9984 on the other alss 2Uffers slightly s the
physico~ehsuioal sharasterintion.



MATERIAL AND METHODS



BaibalAl AMD METHLLS

with the S0 Jeas o7 Suvesiigaslag whelnsr Laare is
& 00rrel %ion betwesn the yield and propersies of ad) amd
sutrion: siatus of sokl of .utgars pankelbisnkae sodl
sagples vsre aollsSiea fTem w0 Loossions (1) near forest
researeh ladboratory (Fill), semgalore (25 years old piamtaw
sionjy ani (2) Gottipur forestiy 2. ke away from Sangalore
{20 years eld plantation)e

3e1¢ Sabianiish al anll asnnins

Seil sasples /ers oollesioi from the avove location
juriaog darch 1474+ Siace the irees wore 4o rove of ten
enshy, 3 rovs at 5L and &6 rowve at Gotuipur ~are seicesed
at rendose iDiEs ~as 08 L0 aVOli Lhe variation beswees
the towse Ihety thrse Wees An eadh rov were seloted ab
ran e and uhe scil sunples were eelimied frem ) deptas
Vizey v 00 15 0mg 15 40 31e2 08 anl a2 to 60 g8e Smaples
were acllcatad from all vne fowr diresiions of she plamh
froa the turee Jupiha, 45 sm avay from the oase of platke
1a his maaner, sasples acal Laree wees of a rew vese
sixed ani thus Lres represvilbacive sempies fres a rov wele

sbtainsie inese Teeswere numbereds
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UMb dn FiC. logaticn saaples vere collevted near
three individaal wees in & rove

Je2e Gollegtion of deal sampion

ihe leaves were euliegied juring second veek of

April 1374 froa treen near whioh scil sanples vere selege
ted sariier, In all, thers ware 15 leafl samples fros
Gottipur and four samples from iii Logation.

3ede Coliegrion Sf DRXTY huake

The dried husks f{rom berries vere collsoted four
tiges by sveeping as detalled be lows

{(a) during third veek of July 19743

(b) turing firsc voek of August 1974y

{e) iluring fourth week of August 19743 ead
(d) during third veek of Sepieaber 1974,

ihe husks wore @oliestied ouly aé Gotiipur since the Wwees
at Fii did ool vear aw frulis Jering the yeale

3e40 Rroparasden ol sodl sasolns

The soil samples were dried is shade, powdered well

passed trough 2 mm sieve aad preserved in polythens bags
for aaslytical worke For Jetemsination of organle carbony



an allyuet of £ oa sieved sodl vas [ursher povdered ia an
agate sorsar and pestie and eai® L0 pass uwough U am
sieve.

305 Haiheds of aoAk amelials

3eSe%e piis Soll pi wan determined im V3245 soil water

suspension ualag a nalaseoperated pi aeter vith a glasse
elegtrode, as desorived by Jedkeson (1958).

JeDe2e plogtrignl coudugiiviiys ihis vas jetersined in

the above sollewvsier suspension on a sosaerslial conduotivity
pridge having an "elestronic oye" null poiat indicator. The
observesd instrusent reading ves gorrseied by referring so
the Seapersture coefficient tebla.

30563 Crganig Garbpgs Organie earbon ia the soil samples
was determined by following the - alkleyeilask wet oxiiation

mothod as desoribed vy Jackson (1358)e

Je5ebe Avadlabie DAL GEENY svallavle ailtrogen in the soll

sasples a8 Josersined essentially Ly the method dessri wed

by Subbaiach and ssija (1956) as undere

Iwenity grass of so0il was weighed into listillation

flask and 20 al dlstilled water was ~ddede 13 thigy YOV al
of D.32 per cens KMalg add 100 @l of 245 per cent Nail (voth

&0



freshly prepared;) vere addede iIhe ountenisof the Llask

wers distilisd end tde distiiiate vas eollessed ia .25 a) of
4 per cont boric asli selutiens The dlatilishion van s opped
vhena about 10J al of distiilate vas asilegtede ihe Dorie asid

sonzainiag toe distiliate was tilrated agalams staniard WyBGge
FTO0R the volume of 82504 used upy Lhe avallable aitrogea

aonsent of the solla was caloul eds

354D Mt Extragtant used vas uray’s Ko.t
solution waich is 0403 K NH.P 48 04027 J HCLe A quantily

of 5 g of scll samples vas extrasted with the sald extrape
tald £or 5 sim and vas filtereds I the filtrate sslybdenms
blus eolour was deweloped by using ammacnian aolyddate and
stannous ohloriis re:usiani 1o HOL sysimme ihe blas odlowur
thus develeped was ssasured at 650 am in "§peatconie 20°

S pesLropnuboneters

Se5¢6¢ Avallinbla Rotasadint Avalladle potassium vas
estinated in 13) asaoniua ashiate oxiradt of the sell using

*AINIL" Flame Faotimstelre

3e3e7¢ AxARABISaRLS SALSANA . ALLANMAMSANS ibe sushangeable

ealolum and sagssslius were delermines 4in W36 ssasnius asetale
axtragt of the seil 0y Versemate seshed, using awroxiie and
ericharaae wlagk *I" indioatore respuetive iye



JeieBe Sunblahin ulaiizs Avallsbls sulphur in em}

vas oxiragted with amseaiua wotate soluiion and then Jetere
alaed vy Lurdilosetris seihod as dessridbed by iradsley and
Lumpester (1365).

345¢9+ aghanisal malinizs Heenm ical ammiyais vas
earried out oy too inlerassional PAppeste aethod as susiined
by Mper (1950),

3«6+ Analiaia sl alanbamacial

Sebele flikragam It vas analyned as per the proceswre
rosonnenied by A«UesadCe (19991}

66020 XL S0RIAR» iDis vas doae vith O g of powdered
Jeaf smple, vhish vas digesied vith 10 sl slzture of ik,
and acm‘um. The resldue wes sxirasted with vater ond
8ade upte WO sls e ssluticn afler sixing vas pasesd
shrough shatssh H0e.42 fnm paper to resove ailieas 7The
filtrate vas preserved for amtlsation of potassiun end

phosphoris,

Se6e3s hossnoruas Fhoasphorus vas estisated Lin s allqaed
of the sxiraet by tae vanajosolybdate yelilow eelour sethed
(Jacksm, 1958) seasuring the susocuande oI cie sslutien
08 "5 pestr onle=20® Spesizephotanster al 430 ae.
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FOgY
i

Jebedo ZotaamAuNs his was oniimsted by using “ALMIS
Flame ot ometer.

JoTs Lusiamsion oL ail

The o4l was extrosted from a Basws weight of the
husk on ot assaniial oll Jleiiliaticm apparatas By stems
distillation for € houre.

3e8¢ Analmis ol sl)

SeBete S R8ALLAR AEARALIS Do apesific graviiy vas fomnd
cut by dividing the weight of she ol sasple in air with
velighi of squal volume of water at the sane temperature W

| using a sp@iflie gravity boidle. A Sorreistion fasior of
040064 vas umes (0 BOTrreci ihe teaperature ifforenses.

3e8e2¢ Uptiea)l E05AMLANs Cptical retation of the ohl
sanples was nmku on a polarimeter vwith 2 én hu‘ 1adee

agalast she b Line of sedium vapenr lamps

S.8.5, 201 1. ¥RARRY Accurateiy welighed 2.5 g of drded ol
was disesived ia 20 sk of nostral othanel and vas Witrated
ageinst standerd posasalus hyiruxiie sclution welag pieasijhthes

letn a8 Laidlcaiore

Sebots Sapenificalion Yaluss Tve gram of asseuratsly
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veighed ol vas 8ixed vith 25 ui of Out J aMebolls
potassiua hydroside solution and refiumed on o water
bath for'ons hour wish intersittent ratatno/ After
eonling, the exnsess aikalli unuiirised wven istersined by
sitrating against shandard nydceshlerie eids

JeBoye Sangailicaiion xalus aliar ansizisiions Zes el

of odl vas nized ~4th 10 w1 of abetie amiydriis aad e
sTm of freshly fused aahydreus saliio soetate in an wsety=
letion flaske 1Ihe eontents of ihe flask weres bolled gensly
for 2 hours va a sand bathe AfSer eoeling, 50 sl of waree
vas adde! m1 onbe agala, they were Matel sa a bolling
vater bath for 15 sin vith frejuedt and thoreugh agitatlone
ihey were thes eo0tled ani transforred (0 a separatery
fuanels AfLer sbaliAGg and phase ssparaiion ths lover saneows
layer vas rejesteds The weiylaled sil was vashed sussssne
faully with (1) 50 ai of brime (b) 50 wd of brine oontaining
the synivaleat of adous 1 g of mhydrous acdius sarbonake

in solution ani (8) 50 sk of Lrine.

AL oash vash, 30 fiask ves shalien vigorwmly md
sepration vas ailomd L8 e piase cafere rejeciing the
lower lagufe After.vashing :he agoiylated oll wilth brine
sontaining e svliim cardbomases it vas snsucred thad e
vash Liquer vas alkaliass After iiviag e m:‘



g
with 20 al of vateor, ths sgevyiated 04l vas pourei iasve
n dish and Aares greme of adilus sulphale ved added, mad
A #am oonsiBususly silrrsd antil a irep of ol predused
89 elouiiness vaeli aided W 10 dreps of earvsa disulphide
AR & dry Vesh tudee Ibe eil vas riliersd tareuga . oy
fiiter papexr ARLO & covered fiaske

~ 1a this aseiylated oily, sspeailisation ve bhie vas
esiinnted as per the procsjure sealions! uwader ites Jebede

JebeSe Sgiar neranniage (oaloulated as limalyl avetate)s
Is was oaulated wslaz the folloving forsulas

Eater perosniags @ 3&&
“N0rey B = relors Lo 1iflerence weivaeh caponificasion

valin ani a2id vainej and
# » the solesalar welsni of iloaiyl asetales

Se8e7e siaMal BRLOORLAES (0niond med as iltoalood)s
It vas eaisulatel usiag the folleviag forsules

Alsohbl perseniage = ﬁ-
vhore, £ = refars .0 dffcrense beivesn Lho sapondiassion
valie alter aboiylalion ani saponifieasin

valuej} and
M » the B3i00ular weigns of Linalodle



349, ssauiatienl asaleada

the following faraula vas used t5 find wus the eerre~
lation shn\.a'tn‘ﬂ vetvesnd diifefeat paraneterss

~NEXY - (=X)&Y) e
. T= ~

R = SR =l

‘hare £ = 0e pareseier
Y = gnother J‘m
¥ o augosy shegrvacions

The oorrelatiens vere saloulaied betvesn ihe rollawiag

parassterss

(1) Yield versus i, clecirioai sonductivity, wellable
RitTOgeR, organie earbon, avallable phoapheres, wailahle
potassius, exsnanzeable sslsius, exehangeable sagnssium,
qowrss oand ¢ fins sand and elay per eeate

(84) CAL percowt age versus orgaaic cardan, avallavle
pitrogen, avalluble phospaocusze arallailie pitasaiusy
exebaniesiie calclue .od exsnalguadle Magnesiume

(314) £ psoifio gravity of ol versus avellaile uitrgeny
Organio Garoom, availadic phospnorusy avel Lablie potassiumy
eNthanoacle daiziua and exshangeahle segneniume

(iv) defraptive indsx Of ofl versus avaitlable altrogen,

argadlc oarbon, svallable phosphorus, avaliavie pstessium,
emshangagble caloiue aad exchatgeable sagnesiume

2R 4

o



e

{v) Ester percuntage of 04l versus wvalleble alirsgemy
organie oSarbon, avallable phosphorun, avalil Ble petassien,

exshmgeasle Gaiciua and eXSnaf aanis Jaznesiume

{vi)} alochol pereeniage df 0il versuz avaliable nlirogen,
orgenic caruon, available pnOsyndrus, avid lable potasalusy
exshangeanls Galeium :ad cxonan;sabie Jagnesiume



EXPERIMENTAL RESULTS



cHUARTIA IV
BXPLAINYETAL RESUL D

AR favestigation was sarTied oul Lo Loow LNe GOrres
bations that exist Letweens yleld md camposiiion of essene
tial ollL of BUrsera oai seil auiriem statuse Ine resuits

are presentsd below.

4%+ Nashoninal ammanaiiing

The Mmsultas of geshafieal analysls of ssils of ML
and Oostipur losations are given ia Tadle V' ani 2 respesti~

velye

- The surfagse solils of ML are sandy leas ia texsare.

But, most of ihe salples ere sandy ol@ leame in imtersediate
dopth and slay 40 ibe Shird &epihe 1t Lisy thusy sesn fres
Sthese figures ihai olay Ras insreasel wilh dspthy vimress
sand (both sseree md'ﬂu sabi framtions) nas Joereaned
with Ppihe e Qi-trtctnau of varlations i(3r olag wvere
TobTy 1797 and 537 for iirsty Laierssdiate wnd third
degaln, respescivelys ihe acelficienis of variations for
eoaree sand frusilons vere 14456, 11437 and 14423 for dhese
septhss Iune eorrespon.iing figures for fine sund frastions

. were 5e15, 13491 and 54514



Zadle 4 Neshmmical smalysis of s0ils of Fdl losation

te
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war

w61

MW7

} A kS

322

1401
4od5

1420°

440
Te22

340)

3.0
1600

42468
26420
24
42400

5405
2.0
2.0
36420
23N
41600
25404
24,15
42400
253
22,09
41426

25468

2531
31.15
1 1-74
17404

32,70
”"i
24490
32424
3o
&4e35
2.2
3 o5
34l
32404
33510
25.53
3N
3504
2680
32
3164
2628
3330
23+84
rl 7%

2430
1100
113
2455
Wed
tie8)
2.43
11400
tuelh
326
100
11056
3458
1085
1.0
224
1Weib
10462
LY 3]
14470
12692

1989
29451
LX) L)
1925
]
4062
1670
23951
T8
19,08
29425

3858

1630
29433
$0.78
2ieNV
32406
3Tedd
20480
45408
45«0

OeAd
Oe72
Dedd
035
40
Qel?
O« 36
Qe36
U INT
Vi3
Q030
Jetd
10
0S4
080
Y
0e08
Je39
Outd
DO
JeI2



iable ¥ (Contd)

’W
MLME

Be 35T A G2 32433 20440 VI3V 22468 1.76 Sandy loan
) o 20468 206498 10474 39420 0442 Clay lomm
e U9 1051 2785 13470 4361 03437 Clay

9« 3JRBI A D38 29625 34440 10442 21487 0488 GSandy loam

B

¢

o 24470 22480 11443 40482 0423 Clay loam
101 20617 24408 11472 42490 0410 Glay

cosf{ficient A
of varia= A V46836 1eD632 15156 732506 To8058

Lion
B 1508500 113719 13.9108 444119 VU obeb
G 1166800 1542349 543004 443103 Se3iB0

AmUst) o8
B m 15e)ies 00
G » 57e5+60 on



fabie 25 Neshianieal analyais of sedls of Govtipur Lesation

T e Wenl Corse Tt Tess T Testwal —

Te Y¥m30 A 4ot e 223 t2e2 S0t Je) Glay Joam
s Jet 1946 254 1364  Jeb 3¢ Clag Lo
¢ e 192 2040 6.6 489 Ot Clay

2 40 A Sel 2940 248 12e5 7 Ol Ciay Loam
B - 2149 3448 13«2 3946 e Chay lomm
¢ - 196 2263 1led WS G <Clw

Se 41450 A 30 2643 248 2.2 MO 149 Clay lome
8 Oe¥ 1940 FET el 397 Je6 Clay Loen
¢ - e 23ed e 436 046 Cluy

4o 51470 & 2e% 330 e 1362 ik Cet  Clay Jomm
B - 2246 25 ok 1} T B Ood  Clay Lomn
¢ - 193 2.2 Hhed 437 Qs2 Clay

S 710 A 3¢9 ey 234 el I Otk Clay Joad
B - 230 24e2 1343 399 Oed  Clay loms
¢ Jel 23¢9 193 5sd &Reb Je2 Clay

6o $%90 A 4.0 3ol 260 Tlel 3l 1¢% Cly lomm

| B o Wt 2 NP NS fed  Giag loes
[ - 24 2de04 tish 438 Oub Clwy

Te V98420 & ¢ Red 2O 125 284 V) Clayiem
» 0 264 a2e4 el 3560 19 Clay Loee
¢ @ . el 2046 V2D b Ve Clay



Tadble 2 {Comid)

BICTies cravel Cowes o , T Teavar

Be 121=130 4 &1 3160 23e1  10.85 308  Oeb Ciay loms
B e 29 224 NN 366 0e04 Glay loas
G Oeb  15s7 240 1244  44e3 02 Olay

P V718D A 38 22 2249 12e3 2748 Ul Clay loan
B %e2 2437 2544 N9 T Out Clay Aeas
@ o 19:0 231 236 830  Ou§ Ciay

10, 30210 A 3o e 2048  10e§ 0o  Oe3 Clay lome
B o 280  20e3 Y264 o6 03 Olay loam
6 0a2 20,2 216 138 MO D2 Olay

11 311220 A Je8 Y09 22340 114 N2 37 Clay Lom
B %62 220 2546 1244 38e& Ok Clay loas
¢ - 2263 209 Me? 59 J¢3 Clay

e 231240 A Je3 3200  22e3 169 2663  Osb Glay boms
B Vel 2243 2549 1246 392 JeJ Clay loes
@ o 2ie8 198 136 4346  Oa2 Clay

130 2510260 A a2 32¢8  Z0ep 1046 208 043 Olay lose

| | B @ 236l 253 129 384 0¢3 Clay o
€ « N4 Wb DD MO 03 Clg i

14 271280 A 3e9 Mo 2244 0.6 28.8 Vu4 Olay lows
B 234 f4es 1244 30 0wl Clay \om
€ OB 220 194 1) M 02 Slay

150 261a290 4  JeB  Jleb 236 1O 0 1.2 Ciay lees
Bt 2649 236! 1let 380 O3 Clay loss
¢ - 2303 20.2 129 434 3.8 Clay



Table 2 (Comtd)

I1. Tree T OFrAvel COMrSe Tiae  G3L Giay iees IA iexsural

160 2910000 A& Bed 3ok  23e8 el ot  0e2 OGlay loas
3 e 23 251  Msb 391 Oeb Glay loas
8 o 26 2069 13V MO Ut Clay
1o 321350 & 4 30 2246 1146 a3 143 Ciay loms
| B 03 263 2662 110 N2 10 Clay loms
6 e M) 216 13! 4344 05 Clay
10 531=340 A  4et 332 22  Weé 02 12 Clay lows
| B Ot 238  Re8  11e9 390 0.3 Clay lom
@ & 230 2048 1246 435 Oo) Clay
19 361=370 A 3¢9 302 2368 100 3146 003 Clay leam
| B Ot 249 2408 $9s9 38s2 O¢V Clay lows
€ Odt 218 243 12¢7 M3 08 Cloy
R0s 379300 4 42 Nt 236 10,8 o8 Dot Clay doam
3 Ot 2%¢9 25,9 Mol  356:2 Ol €Clay lomm
6 O 258 198 116 436 Oeé Clay
21 5612390 A 3ed 3o} 2340  10e4 289 003 Clay loss
B 0e3 253 2% 112 3¢d Oe2 Glay low
[ O 2048 298 12.3 e 001 Clay
22, 01410 A 40 R died 10eB 2949 o1 Clay lom
5 O 2760 22l tied 38R el Olay loam
¢ - 257 193 1380  43¢7 043 Clay
23e 413430 A 4ed 3ie3 49 108 e Ue¥ Clay Llomn
B e 268 226 Y13 Mot Ut Clay loss
@ e 238 208  12.8 430 02 Gl



iable 2 (Contd)

T1e iree iravel GComse fine  GLAG  Glay Los8 A8 iextural
Boe ige _bepkh... A . _GaRd A aRd S A i solukien _QleeA. . .

280 431=440 A 360 el £3els 1ied N0 10 Cisg Lloam

B led  25e7  24s3  10e0 387  Ue} GClay lom
¢ Jet ddel 2041 129 4343 Ve3 Clwy
250 4510460 4 345 3069 <349  1Med 3960 Vo3 GClay losa
B Oel 236 2562 1243 36e7  Usd GClay Loms
¢ - 2240  20ed 136V 4349  Oeb Clay
26¢ AT1w480 & 32 3360 23ef 1045 29e)  Oe3 Clay loam
B Ot 2604 251 1140 391 O} Glay loas
¢ - 23¢0 2066 1249 4346 0o} Clay
274 491500 A 4e5  33e8  22¢9 1062 2840  Oob Glay Loam
B - 25¢5 2806 1104 Daed O3 Clay loss
G - 23e8  19e6 1249 43¢5 o3 Glay
280 5110520 4 3B 33e3  23e3 1066 a0 = Clay leas
B - 2466 2462 a6 3962  Ued Glay lowm
¢ - 2105 213  V2eB 440  Jeb Clay
Goefiiciens of

variation & 1108120 $e4723 Jedd75 Te8R259 Jedii2
3 13607099 9é008BT 443368 901307 542504
[ 28660700 Gedild 5990 67580 340135

T EERTEFK ) b ® 15 30 3Teh o ¢ = 37 s0 80 ca
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the soils of thé Siher Locasion, nenely, of Gouliper
are ’uy loam L8 the surfaets ald fatsrasiiubte Jepins,
wvhereas in ihe taird dap\h Lhey are Glayeye 45 20uioed ia
ML solls, ihe clay sonient inarsased, vhetsas sahd frastioms
 dotroanald as alunoition of sjepthe ins aeeiflaients of varige
tioa for clay frastions wers 3.50, 3425 and 361 Lor O~13 amy
15=37¢2 08 Mmi 37960 on Wpths, respestiively. m dorveee
ponding values for eswse sand [rasiions were 427, 9.67
an? 8,00 £or ihaee three Sptdse Ihe fine sand fTastions
shoved evalficlent of variation values of 3445, 4404 and
5.39 for thess lepths.

It fo, thus, sesn that 1a otk locaticus (he olag
has 180reasei vwhePess sand irasiicns have desrsased a8 a.
funetien of depthe ihe content of elay is sore ia acils
of Gottipur looation thaa ibese of FRi lesatiocae

4420 Buarient ataiue of sslla

Data pertaining Lo mutriont statns of edkls arcumd
the trees in Wwo locaticns are furaisned An lable j and 4¢
These inglule h;wundsml euah am Jly LGy rganis sariony
availablo aitrogen, avatludle phosphorus, avalil dle petae
ssius, exohangoable oalolus anl emsnanzeable & anesiume

Se2ele 500A C0ARLAGNY The 2ata show that pi of sdlls of



Table 33 Nutrieni status of sovils of 7L loestion

?’ Fo:. Depth aE: “ulbu uf:‘a‘?h' ble Kyt if}
o ! 2
: pi R

b W —
fo RET A Tet 06 G2  9a2 32 1445
5 Tel 0403 Jedl Te9 ile2 14t
G  Tel Ue03  Oed0 140 2440 13.8
2 WHST A 643 0e10 2629  5e7 3648 100
& 6e) 0409  Oe28  S5ed 3244 9e7
C  6e9 009 027 02 3 ob 98
Se ROT A Tel 0606  0ed2 78 Jed 1445
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FRL locasiom ( “gbls 3) fall in the meutral range with
values ranging from Ge8 t0 7e6 in ths surface laysere
the Pange fer the interss.late depth is detween 6¢9 amd
Tede ihe pii values are batwesn 5.5 anl Te7 i the third
depthe From lhese valuesy it is noticed that therse i
a niight turcm»sn W o«Ath Bpthe ias cusificienis

of variastions vers 248)y) 2468 aAAl $o@® rar {tirst; fastere
edlate and iast depiiby Lespediively.

" ibe aalls of Gotiudpury OB ihe OLREr Rand, are
amlire 40 Raturee L6 pi valuas Ao the Lirat daplh vary
from Ye® 50 6090 10 Latersesi o degdhy ph valkins Tange
botvesn Db and 6e6y vnasreas in the Saird 4epth Ahe
values are betvaen 5¢56 and Gede 100 @sefficiens of
vari aiiocn values were .84y 3419 and 3¢21, respediivelye
for firety interes ilate sad third depthe

Inugy 4t Lo obasrved that the asdle of Goisipur
Llooatisn are esiidie in naruwre, compare. .0 solls of suL
looatione Im THL looasiocn pi zﬁmaos silzacly with
depthy «hereas thers is nd aush variaiion im pH anoag

dAiforent Jepiha in seil of Jeitijpure

42020 ELo0trioal SSRMERIATARKS Prom [adls 3y A% 48

see8 Vhat in scdls of il looation, sait ovndeniration
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o a
)

ramges froa 004 millishoa/ss to 2415 sillshos/en in

she first depths 1Im the seson: jepihy it ranges betwaen
0403 aillishos/os asi Vel aillimhoe/en, chefeas in iae
third depih eledirical ounduciiviiy varles frig J¢3 aillle
shos/em 0 J.1J 211lishos/ca. ihe valuos of sosfficient
ol variaitlon wore c5¢6%, 72615 and 50497 for e thfes

depihay respwiiveliye

The vailusa of elsotrieal eoniuciivity of sebla of
Sottipar looation are furaishei in Table 4¢ Llestrisal
sendnotivily va Mos raiige fron 0.04 siiliishon/en 40 Jett
sillishon/es in We firet jepihy vhersas ihe values vary
from 003 sillishos/en L& Ded) mlllishon/os in the lacere
e ilate Jepthe ia lasi depthy eleatrisal oonduciivity |
canpes botvess 0,065 sillishon/es ani 1.107 aiilisnce/cae
The ocelfiedent oi varistion values vers 17.99, 16.29
and 982 respuciively for the thfes depihse

From the restlis, it is inus geen Sw solls of |
Gottipur have slishtly sere sali eontens Shem soils of
¥RL losatione Ibe sall sOnseRiraiion has iosreased
»§tN Jepth L eolls Of Goitlpury dut sush & variation
40 salt sowsentiration is mot noticed ia soile of Fai

lesation.
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$42+30 LP2n0LG GaXboas The sontent of organie sarden
i prasentad An iacle 3 el ¢ for scils of YRL and Geltle

pur loeatlions, respesiivelye

Orgmale Sgrbem content in surfaps salls of V.rm; iscam |
\ul/rmn from Je29 per ssai (0 Uedd por centy -beress
48 the suo~surfade adils ths organle Carbin evaLen: varies
batwacn Ue27 par ocnit ¢ 0 U4l por oente ihe values of
goafficient of variation vere 184805 19.32 ad 1932,
respestively ror ihres de pthse

from a perusal of orgadio somtons of soils of dotile
pur loeation, it Se seett that ergaais oarbon content rangss
from D¢38 per oent to Uel2 per eoms ia surfade nolise Ia
subsgurfate wils, the valuss are 00tvesd D21 per eent
and 052 per aents Ihe coeffialents oI variation vere
22,104 16024 and 19428 reapetiively for thres ispihae

ine sofls ef Goitipur loaatioca are richer in orgaaie
sardsa tham soils ef FRL locatione COrgania carbdon desressed
with imoreasiag Jepih in 2oils of both loeaiionse

 Ge2ebe 2vallobAn BANCOEARS I8 Iable 3 an: iy She dats

on the conrent of avalladle nitrogen in woils of ML eAd
Gariipur fosaticns are presentsds

-

-~

Pt



ihe available nhwrogen in surfase sclis ef ikl
losatdon rangss seiveen 1240 a3 Lo 1446 8g/100 g,
vheteas A0 sul=surfate sabis 85 vacdes Srvm Je) ag o
1ée) g/100 ge ihe values of cosifiodent of variabion
were 124892, 1cel. aad bed/ fur turue spluse In surfuge
s8ile of Gosiipur losation, available nisrogen varies
frem 14.32 ag 10 26480 88/10V go ia sub=surfase soils,
avallable altrogen values caNge seiveen 100 ag to
18662 04/100 ge ihe o0effiolend ei variation valses
vare 17093y 16429 and Jeé2 for tures wptns, respesiivelys

tolls oF Gottipur looation are rioher ia availadle
nitrogen than solle of FKL Looatione In solls of both
looationse avaliable nitrogsa oressed wiih increasing

depthe

4e2e5¢ AYnllalia TRAAEROCNA® Avallavlie phosphorus

values ace . iven ia .adle 5 aed 4 for FEL and Gotsipur

lLosations, respeciive e

;«;.»;;’J'::t‘m 80bi8 O iRs LOGaLAOR DaVe VA ying levols
of available phospaorus £aniing fres 5¢7 Pym 0 2623 pile
in mufm s0ils, avaiiable puosnords rages fris
3¢2 978 40 TP PPBe Jho Valkes oL soelficient of variee
sion were 17.13 for firss depshy 20410 for imteraeilate

15 49
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dopth and 21,70 for last Jepthe

Avail le phoaphocus vaiues Ao surfads sulls of
Gotsdpur Aooablon raage velveeh Lrates and 1430 ppme I8
ia present oaly io trages is suv~surface 2ilse Ihe
eoefficieat vardation for firet Jepth wam 31¢39.

Sedls of FRL losatiom are riche? i8 avaliable phoe~

phorus then seils of Gottipur lecation. It 18 osbmerved
Shal available phssphorus has deerensed with facreasiag

dopth in b3th the sdilse

4s2460 Availahle potasniums Uata on avel ladle potessium

statue of the sofls are furaishe} in Table § and 4,

The range of avallable potassius in surfase solls

of FRL Aooation is betvesn 2646 ppe 40 39.2 pps vhereas
in sabegparfase s0ils the Tange is from 2440 ppm to 35.2
ppee Tho ocefficients of variatiom vers 9.43, 7.8 and

11492 for tares depihsy respestivelye

In soils of Gousdpur Loomtiom ihe valuss of aveie

lable potassiua are ramging from 72.5 to 110 ppme In
subegurfage soils, t.e¢ variation of aval Ladle potassiem

is beatveed 625 pya and 100 ppas The values of eceffie
»ieqt of variation vere 1240, 10469 and 10,70 for thres

depthay respasiiveiys



from a perusal of the avove valuss, it is seen
that nolle of Gotidpur loeaiion are richer im availadle
potassius tham the solls of FE. Losatione In boih loces
tions, available potassium has showa a dedreasiag itead

»ith inereasing depthe.

§eioTe Lxannsealis Saigiugs ne values of exchangeable
caleius for Goiudpur solls are preseuied ia [able 4.
From a perusal ol the dabay 1 is seea Lnat exchangeadle

calocium has Aincreased siightly wiih the depthe Lxchangeable
caleium ia surfase solls varied from 12.0 ae/100 g to 13,2

" 28/10” :. In subesurface soils, exchangeabie oaloius
ranges betveen 124 50/100 g 0 1346 m0/100 ge 7he values
of ccefficient of variation were 2.49 for firet depih,
2.66 for sxeond depth, and 2,08 for third depthe

§e2e8s Exchonges.le anqnesiugs The laia on status of
exghangeable saznenive (lable 4) in.jcats that the surfage

aolls ol Gottipur location have varying levels of exohane
geable sagnesium, the value: ramging from 2.2 2e/100 g

1o 2ev @e/100 5o Lxohageacle sagnesius iacreases siight ly
vith inoreasing depih and in sub=surface solls i¢ Fanges
beLveeh <00 80/100 & 05 Jok 28/100 go Ihe cuvoificient of
variacion valuos were ZedJy 260 ald deus Lor ihs tWree

deptihsy raepeciivelye
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4e2¢9¢ Ayallnhls sulahurd Ihe duta on She mtatus of
available zulphur have 2ot een presented sinee avaie

lable sulphur 45 present ovnly in treses ia all the sodd
samples 0olleotes from Goitipur loosbiocme

Esiisations of enphangeabis calsium, exohangeable
Sefhesiug afd aWailable sul,bur were sarried out aly ia
scils of Gottipur lasationy sinee 4% was vhought tbat
thess eant  sads use of for Anterprating wne yheld aad
sompesiiion of sil of husks eollested from tress of this
l1o0ation.

Thua, the physisoechemioal prepersies af the solls
from the twe losations Ltadicate that e seile of AL
1e0ation have 29ro sl frestions than the adlls of Getife
par loeations Im soile of th tha locabtionsy olay
fnorenses with depthe 50ils of 7i. Lloeation are arcend
nottral 4in reastlion whereas Gottipur soilo are fairly
aidiss Sals dontent is low in tho solls of Fxl lesshion
oemparai to solls of Joiiipur lozaliome (rganic oarboa
aRd available aitrozea &e nigh An solile of dostipwr
loonsion thas aodls of Fil loecatione Havwevorg soth
 orgasio caervoa ead aval L eRL O BAVZAge R shiviu & deSieasing
© trami vi¥A j@oroasiBg iepih 18 Laese osolise

The status 8 avallable phve herus is igh in solls
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of FRL location thek solls of Getsipur lesatisas ivais
lable phospharus SoNtent dewrcased with inoremsing
dopih $n both evilse Ihe sontent of availiabie povansism
is sore in UGoitipur solle chan seils of FRL loomt lome

The exchanzeadle bases, Aamsly, ecalcius ant i nagae~
sius are fairiy hizh in seile #f Cottipur locaticn and
they tended Lo inorease «ith imereasing septhe reniladie
sulphur Ls prosen: ouly in trases ia seila of Gettipur

looation.

¢e3+ Lol amakzain

The reaults of shemieal amalysia of ihe loaf
smples with respest to aiireges, phospherue ani pole=
meiue are presesied 18 iable Se ’

$e3ete Bitrozens ihe valuss of ailsregen in lesf sasples
varice froe Uedo pear eani 0 0.99 per osani s iki plaste
tion and the Bighest vaius is recorded oy “AaYPI" wres
and lowest by "2R2A1"e The mean valus vas é.ﬁi‘? per eotts
Kout of vne values waere oo higher sile. f{he coeffictesd

of vardation vas 1¢3207e

‘pe Gobtipar ieaf ammpies have varying levelis of
Bliro en ranging fram Vedé per aolt L0 Ue) per eeltte ing
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hizhast nitrogen sonvens i Soserved in 171=18) row
and Lowest im 351<i7J Towe by MR Vilde vas Jedge
Wajorisy of valaes fell ia lover raages 1ae soefficient

of variacion vae 15¢53¢

4¢502¢ ihogpnpruas Loal smmples from trees of Mk
1oaation have hizher phosphoras oontent tnam those from
Gottipur planse and ithe values range deivesd O.36 per
sent and J.44 per gonte :m Bighest phospnorus oovntens
is recoried by tree *lk47" anl lowest by 2K6I"s Ihe qoml
vaius vas J.3i7. Moai of the values vere in lower ranges

he cveiiicient of variatien worked out 9. 9430454

However, phosphorus eontent in GoiLlipur wrees
ranges Iroa Jely per guat 50 Vesd per aonte. The highest
value of O.42 por sent is resdrdsd in smmple V\71-1860 aad
Lovent value ui Q425 per dcaty in sasmple Sleidde Homm
value vas VedY per cent: aBd most of (he sanples were ia

lover rangse - Ne ¢0el{iaient o1 warlaction «as 17ev634e

4505 PIVERRAURS oo Taage Of polausiua Vakes Lo

lanf sampies from Fik. ilosak~is belwesn 1e7 per sent and
106 par sutite ihe highest potassius content is reosrded
in two namples namely, from 14Ty the ii3Ts Ihe lovest
figurs vas also suserved ia Wwo samples, aanely, fram 2R3I

-

=

e
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and 2:60le¢ Ihe 2can value vas 1477 per cent an.i values

were ovelliy isiribuied il ihe rangee Jhie cveiificioent
of variastion for this p Lamcier was 52991

In leafl sasplee from Goiilpur Llocaticuy 4% is
found that polassiuwe varied from 1.3 per cent 40 148 por
eontes Ihe highes. ve lue is recorded Ly saapic }51-!90
an i lovessy by #01=410. [ne mean valus vas 1451 and sces
of the values were ia the lower raengee The coefiicient

of variation for this parsmeter vas J¢34.

Four leal samples fros FRL location and 15 leaf
sagples froa Joitiipur location were analysed for aitrogea.
phospuorus and potassiuse It is seen that lenl samples
collegted ifrom ML locaiion had higher aoniente of mitrogen
and phogphorus inam tne loafl sasples ecllected from Gottie
pur Looaticme Most of the values of ihose aulricuts were
distribate) ia the lover range im boih logatiocase Ine
values i potassium in leal samples fros i logasiom
were evenly iisiributed, wheress aost ol ihe valaea wers

dissributed in lower runge in leal samples ocllessed frum

Gobeipur loCations

Aete [iald

Husk yielids of frulis [rwe Lursera trees of Gostipur

wre given in Table 6.



Tabie 6s Humk yieid of fyuiss fros Sursera
Lrese of Jestipus

AP CPURRRS W Y (Y WY

\ [ 1120 96500
2. 3140 T+04)
I 171180 8230
b £01=R10 Se2 80
Se 411320 Te330
6o 2312240 9073
Te 251260 Se085
Be 112N Jelidd
o 4Pe30 8,030
10 331=340 T+150
1te 361370 4070
2. p ALY $.610
e 381=350 6800
e 1430 64050
15+ $11=420 50660
16 431440 4005
7. £5 1460 64219
18 471400 iR
19 4919500 Se¥l3
20, St1e520 52060
Nean o622

e iy et 26,3018
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deGete [ugk yisids (ne husk yislde pressaved in ladble 6
reprasent the g of yiolis Sotalned fros ten Wees of tne
rowe From the Tadbloy 1% le seed tnat tbe husk yields vary
from 407 g 10 Jebd kg per rove The nighess yield is
rescried froa 271<283 row and the lovest from 361=370. Ihe
average yiald was Geb2 k3e Ihe values weres eveunly disirie
puted im the ranges Ine scelficient of variation was 26450

Since At was a load year far Fil pliantaticay Lae treee
falled (o Tlover sni honse the husks cwul 2 nat be ooliegted

from this pimeationes rherefure, ithe dain are not pressuteds

§efole LAl gONRgnir She oll percen.age and oll yield in
diifereni husk ssaples are presenied io [able 7.

‘ne oil percantiage ia the :ifferea: sampliesvaries from
1Je25 to 13e03e ihe highesi oilk perdenisge is obisimned froa
the husk sample 251=260 and lovest froa <31ed4de ihe aean
oll pergeniage wirkod out &0 1143 and soac of ho samples
wvera ia upper xi»sms of valaese .ine coelficient of variation

anong these values was TedJe

45+ Jhysieslcsnsianic ol alh

Zome of zhn.maieal guns.ants of oil like specilic

gravity, optieal rolation an! refrastive index of ihe oll
sxtragted from the huske are furcished im lable T



:'.blg Ts e_u smtent and physiesl sensiants of oi)

So =20 19,072 JephO4  «0%2% Y856
2o 2143 10a448  0uDE3  =1OWE 148D
Se U110 10310  J.94d7 w0%4dt  1e438
Se 231240 104296  FePIE  SVEY 10404
o  251a260 134033  OeIII  =IU540 14499
o 270ei80 PVeddd  Uedhed 08I 1eddb
To 201300 124408 Ou3418 #3120 Vedidy
B 3316340 120561 049397 12060 14438
9. 361370 11309  Je9419  «1%15' 14436
$0¢ 371e380 10.880 0,905 «1%p' 1,454
1. 401410 114392 Oed43)  «w0°T40 14430
130 419=420 11,979 043356 1%030 1,456
130 A31ald0 110392 0.9356  «1%00¢  1.454
16o 479400 12448 09404 «0°360 14458
150 510520 119370 Q9571 =1%06° Vo454
Mea® $105300 G2 =0657% 144839
S i Tea™ % 142916 045135 11,034  Oe3N48

P




4.5e1¢ Specifle gravitys Spedifiec gravity from various
oll sazples ranges between 033 and V494, The highast
npeoif_tc gravity value is noticed in 371-380 sample and
lowest, im 431-440 ammples Ine average specitiec graviiy
‘was 0«34 iners was not much variaiiom bet-een the values

and coeffioient of variation was O.31.

44542« Qptiogl rotgtions The optieal rotation, dster—
mineld in various ol samples ranges between +0°12' and
«1%°48', The optical rotation of +0¢12¢ {5 obt:\lud from
sasple 291-300. The sean optieal récntn vasg <0057 gng3
aost of the values were distributed im apper ral‘;. Ihe
ooeffiolent of variation was 11405,

4556 8 i niexs The values of refractive index
(Tablo 7 ) range from 1445 4o 14464 The higheat value of
refractive index 1s notioed im four aamples name iy, 11-20,
2:1=280, 361=370 and 411=42)¢ {he luwest value was oumsere
ved in 4J1-410. [he sesn value of relresiive indiex

wai 1.45« Tne variat.ons were small and coaffioient of
variation was Ve31e.

frem the avove, it ia ovserved that smong the various
physical constants deterasine i, values of apecisic gravity

an d refraciive index do not 3iffer anch mong wRomselves.

However, there is scme variation in the valaes ot optical

rotation.



'Y T $B5ans of oil

e shesisal eons.ianis aro furaignei ia lable Be
These inciude sl value, sapomiiicaiion valus, sajyonle
11entin value afier adelyl sion, ester perscntage mad
alsdidl percentages ‘

4ebete j@hd vat? The w8ii value of ithe oil sam;lee
waries from 2418 10 2436, lhe highest aoi: vaiue is
obtained from the saeple J1edd; snoreas the Loves:i is
froe the sample 431-410¢ The sean a0li1 value was <34

an) moet of the values were distriduted ia the upper range.
The eoeffiaient of varisiion belwesh the various »id
valuos vas ¢elde

$oH0de SaRR0451¢4k130 YakER» The maprailication values

presented in Iadie & iu;uun vhat (hey fwige betvesh
141,83 and 156e43¢ Tue sample 441=410 Bas the lovest sape~
aificaticn valus md1 ssmple 411420, U Bighesi asponifie=
cation vaMee [he sven saponisicatiog vaie Jas 14902

aAd sost 3f the va Mes were ilstribuied AR e apper rangee
The esefficient OF vari MAOh fof hls paremeter was 3«66+

Sebe30 SaRMRL" 130 value afher aRetziacisqs  The
values of caponifination avaiue after asecyiation (.able 8)
range cotween 266¢60 w3 280.9%e Ihe highest valae .

o8
e



Table 24 Chemieal sonstants of Bursera oil

FIo" Tree  Asid Sgpoui= cCapodili=  Eater alochel
Boe ousber vwalue fioaiionm cstion wiAlue per e por oent
valme afser asety-
— TS 1 IR——
ts 1120 2035 15575 21418 33.67 T8
20 M40 256  139e56 274403 4149) Melt
3¢ 1790180 244  153e40 27190 52 ol 32433
b R31e40 2,36 154478 265080 9323 N.2)
S¢ 351=260 2,34 V42447 21024 4307 PN
6o 211200 2047 131660 273e7) 52427 3397
Te 291300 23%  495.79 26952 5199 n.00
Be 331=3480 242% 152443 2009 52439 35
9 301=370 2423 46487 aAT6.62 33e60 39.62
10 3T=300 2434 344446 21516 9.7 J5.0
190 401410 2,18 141.8) 268.00 45.08 He1
120 4112420 2437 156445 276453 2591 3
135¢ 431440 2,46 151488 2T72.MM 9297 3318
e $TIED 2036 t42.M2 267 o4 48490 3425
15¢ 511a520 2431 152410 271403 54 o523 32460
Hean 2:3¢ 49,02 2T2.06 51324 M
szﬁﬂz“ ot $oli58 35637 35904 35439 4o502¢

RO




L8 recorded 1a sasplo 331=340 ani loves: in ssaple
2312250« ihe sversge Saponifionilan valae afielr efeipe
1aticl wvas (.66 ani valwes sere ovenly disiribated
withia Lho rangse (he ovoelfinient of varl ion astag

different valies wvas Se69e

ds0ede Labor _parcencagas The ester peresniaye

presente. ia [abie L has Less reported as limalyl ase=
tates ihose valiee range from 47.95 per sent 1o 5399

per gast 1n differen: sanplieny 320 sealt dalng 31e5de

The hizhest oster pareentage is AVLA004 40 sample 411420
ani lovest 48 31e4Us MNOsi of the values were ia ihe upper

vaigae The geefficlient of yvariation ansng Ltasss va Mes
was JeBle |

4065+ 2)00hR) DAEOSALAIRG The aleochol pereentage ia

siffaront samples furaished ia Table § bas beet saigue
lated a8 1inalools Ihese valuss ara Betvess 31423 por
Qea: amd 36071 por sentse ke Bighess alodiiol peresntage
is resoried by sample 5tet) ani Lowent By 231-240¢ Ine
00 48 ela:hdl pursealage wvas 1Je.4be RONs of A0 valles
vere in tha lower raugee ihe soefficient of variasion

detwesn ihone valaes wad $¢3Je

he results of onemenl Gonstanis, ingse, iadleute

that sost of Lhe sol. velues w8 well us saponifiicabion



60

o
~

values vere {isirivutes 1o wpyer r.mgee ihe values

5f snpanification after ateiylwiion were avenly iletri=
bd.0de MOst of the values o es.er pardent ygo 18 diifee
reat oll sasples ware i ue upper range, vhereas sost
of the values ai aloanal perceniage were in lover ramge.

éo7¢ Gonxalahlon shadian

The eorrelsii:ns Detwees ke wariocus >00L fertiliisy
eonatitucnits ond yloeld ani componilion of essential i}
of Jursera are prosasted In Tadle $ Pozliive siznifiemms
esrrelutions vere obleinel between yield and pH, yisid
and slestrissl ciaduciivityy yield ani orzamie esxrbdom,
yield ani avel ladle nitregen, yieid and avall die potassiuse
Positive but asnesi nifieant sorrel &i.as were dhtaineld
betveen yiel d and avaliable puospuorus, yleid and exohangea~
vie enlolusy yivll @l exohafzeadis sa neziwey yielld ad
0and pErOuniagsy 011 Omiluft and avialli :die phespiaorus,
specirio gravily ani ail te BULIionLs, rofrictive indes
ald sll the auLrissis, esier perdeniage «8d orgsais earson,
seler p:resningc ARl avall bie Aliragel, esier perovniage
and sxoushzeabio Bxiciam, aledndl perventzgs ans «val ladle
phosphores and aldonel percentage akd avallavie potassiuse

There ~otfe 0o fegative sizniriean: cerrelassioas



Table 93 Relationahip between the yield ani -muu of Duresra
el and auirient states of the soid

o T Careldia
— {sal 2858
Yo Yiuld pii (Ow=13) 03039
pd (15e5743) Oedd25®
i (375%63) 0ed359
2, Yield G (0=15) De562300
8 {15%57.3) Outtét
80 (37.9+40) 0,0957
3o Tiedd 5 (0-15) 08087
W % (15379) 0470130¢
@ 5 (37.5+40) Q610000
4o Tiald Availaole 8 (J=15) 24342900
Availabie ¥ (15+57e5) 0e502208
Avalladle § (37.3469) 0.0056
o Yield availacls Py0, (0-19) 0.0700
6o Tiold svailasle £,0 (J=13) 0u48330
Aval 1asle K50 (15=3749) 476N
Avalleble Kg0 (3Te5+40) 90,0310
Te Ysold Exeosimgeadls Ca (O=13) Ues35%4
Exchangensle Ca (15«37.5) 044319
Eusha goable Ca (37.3+60) 02038
Be Theld Sxonangeable Mg (0+45) 0.,0237
9. Tield Sand § (0m13) 00284
10,7024 Clay § (0=45) 042986



Tadle 9 (Consd)

L

" ARG
501'“:&%:0.

SIS SU——— L {1 — I
e M6 % 5 (o=15) o 340010
12, G118 Availabie B (0«19) QANNg
13 0425 Availeble Pyly (De13] 040240
H. ons svailadie €0 (0e15) 0e2231
1%. o618 Exchengeadle ig (Qv15) 0,093
16s CL18 , Ezshangeails Ga (0«15) 041663
17« Speeills graviiy 00 % (Q=15) Be0305
e " Avatladle 2,0y (0e19) 0.9442
1% . Available X,C (Ow15) 040103
20, . Availasle ¥ (Oe15) 0,997
0, ¢ Emshan seable Mg (Oe15) 00133
22, " Exshangeabls Ga (0=15) 00290
23. Refrastive iadex WG & (0=15) | 040010
24 . Availadle iyGy (U=13) 340136
25, . Avaslasle K¢ (0%15) 040021
260 . Avaiimle B (Oe13) 30013
27 . snshangeable Ag (de15) o027
28, * inshangeable Ca (0=13) 0.01%0
29, Ester % @ & (9=15) 240860
e . Aved Lable Paug (Um13) Q040007
e . Aved Leble Kg0 (0-13) «0e0312
2, . Avallable B (0e15) 0e1688



Tatle 3 (Contd)

z X (0a) — Sseffisieah
33, Ester # el gnsble NE (0=15) 00357
34e ister 5 Lx0 angeabls Ca {O=19) 040223
35« aloonol » Kk (O=13) -0,1371
364 alechel 3 Avi lasle spug (9+13) 040010
57+ Algohol # ivaildla Ka5  {0w13) 21136
38+ Aloohol # Exghangeable Mg (O=15) Q2343
39. Alochel 5  Exchangeable Ca (Ow15) «042397
404 Alochol & Availacle ¥ (O=15) «J,2058

.

¢ Significant ai 5% lavel
sagignifioant at 15 level




beiween uny parameie:s siulicse Nogallve, sui Boa=siglie
floan: oorrel &lons wers ubtaine. deiwesn yisid ani clay
poresniage, oli peresniuge ani availadle aliragsn, 0il
percentags and organic caroon, 0L parceniuge anl uvailadle
powistu._au perceniage and exdnangeavis mgnesius, oil
perceniass and exsnange.ble ggigiung ester purseuiage end
u_'vdiihle potansiul, ester psresutage and exehamzeible
@aznesius, alsohal pereeniags anl organic earbon, aloonsd
poroentage akd available aitrogeity, aloohol percentage and
exghangeasle ¢alsius, m 1 aloohsl pereeataze and sxshangeadls

aaznesiume



DISCUSSION
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Ltub of the faorei,n exanange ur'nu for our oouniry,
tue coairiduidon of essenibal odls 48 significante irom
the liierature Qoliesteiy 4t is obmsrves that the yisld
oRd compiaiiion of many essensial cil bewring piants sush
Au aitroneliag minty lavenier ani oll rose are infivensed
by soll muirinsgi status, spart froe cther sgroeclisatie
eon litions ani aje of the orope- The effeegt of adil autriont
status on yiell and camposicion of Sursara, vhileh is ome

such crop, is diseusased here.

Sete Hutrient atakus ol asld

’ It aay be ‘craugm put here shat b8 sursera pimta=
tions of rRi location and Gsitipur looation, Laken up fer
atuily are siiuatel in bangalsre districte The amalyses
of soils in thease two looalione 1ne iuied Lheve O mechmical
sbalyais and oiunsr PhYsico=ensaloal pFopertiese ibs sedl
Correl «tion Ceatre umit ai oalgslore hau alsv coniuebed
siailer stuiles of aclle 4in iioskois ialak of ~ufyalite
idntrloty whore Goittipur As alituatode InNe conlre has sino
tavestizatel the soils of Sansalere Rorsh laluk where ki

is situatede



66

pe
o

| A aritieal serusai of seoRanlesl analysia of data
shows that Gettipyur soils are cliay icvae ia ihs surfage
Inyers .enlag tovaris clsyey i sub~surf{acelayoras
Ragabhus:n @5 ale (1359)y wille Gnursoterisin, solls of
Hoskote Taluk, have i izniiried ceven series of soliis waigh
range Iroa sandy lomm toglay in surfage solils and sardy
olay L9 €l in subesurface edilse ide Jata rsveal that
the Zoitipur selis come unlder the Geratagere seriss as

Jesoritel by theke

The s:iis of KL location are sanly losas ia
surf«0e Layars a3 sad:y clay Loss to ol @y in sabesurfese
layerse It £8 repertad ihat soils of Ganjalere North
ialuk are sandy loas L0 ¢lay ivus La surfase luyers amd
elay loas L0 0lay in cuv~surfase layere (ail Inila Sodd
asi .an: Use Survey Jeporty 1375).

Froa she resul s Sbiained ia be prasent siudy, it
is observed .habl wue boxbure of sae sall (eniad Lounlds
slayey with Aagreass im depih at LotR Lae oedires. It is
a vell known fa0t ihat Juring the saesical and oiologisal
shanzes taking piage in soil, no finer trasticas, by sad

lerge, scve 10 ihe lover depine as a0ti0ed in the preseat

faves: ization.



ine pt valuos 50 surfeee soils of @eisipur Loca~
tlon, vary oM Yeil $5 Ge9¢ 10 suvesurfase wdis, shese
Bre bekveon Deb anl Leds Nagabiusan gi gl (1999
reported what pH values ta surfase zolle of Hoskoke ialak
variel mtveen 304 and Sebe IR suiwguriose ssiis tnese
varied from 5¢0 t0 TeTe The surfage solis of 7l Rave i
values ranging belweels Ve& and Tebe Ihe range is ontween
Ge6 and Te7 in sud=gurfioe soilss [t is reperted tikat tae
pii valuea of surfage solle or samjalore Norin Iaiuk vary
botveen Se¢% and §7 and in suvesurlace wiis these range
from 645 and Teb (ALL india 5o1) ani Land Use Sarvey
teport, 1973).

A crulcﬂ. observation of data reveals tnat therse
1e litiie variation in jd beisesnt .he surlfee a0l sube
surfaos solle of Uoitipur Locativae However, in soils
51 iRiu looation, At imersases skiguily wiih Anoreasiag
doptae ihis say be iue 10 leachiag an ! mcusul mion of

bases in ithe lower layerse

salt @antent 1o sulase »3%is 0 Gotidpur Aoeasion

axpressei is ierss of sleeirical canduciivity, ranges frem

D404 silitancs/om L5 Je11 ailiienes/ea. Ins rauge is frem

04035 #illimhonfos to 14105 millishoa/om in sui=surfase
sodlBe ACGOT.iABE U0 Hagashusan 3§ ale (1909), ine sals

i
-t

~1
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sonatenat in surface e:ils of Hoakete faluk ramged beiveen
Jet milllahos/on 10 Jeé aililsho/ess lo suvegurfags
£ variel fr::i Jel mailifanos/se 1o 140 nillishon/om.

riveirigal cORINALAIVALY Values iB surfate solie of
Fr.. Loogtion range Lebveall Jedéd @AlLianos/08 ani Veld 3iils»
sboe/e3, The varlation is eiwden JeJ3 aililshon/om ani
Je11 alilimnss/on in subesurfsne layare I3 is reporied
ihat eoils o7 Lawgslore Jorih Talug have salt contont
ranging from O.1 sitlishos/es ¢. 043 sillishos/ce in surfese
ecils ef:n,i the rangs is ses.oon Ja.1 sillishoz/es and 140

sillishos/ca 40 sui=sarfase colls.

It is ssett that elosirical oonfuctivity in solls
of Gottipur louation has fnorcassi with depih, eense

goRerally ealis sovs froa the surfaee 18 ine lowar icpthes

As rezaris Gotvipur soils are concarned, the sucfaeve
aoils 1 ove varying Levels of Wganio oaroon radgiag froa
Vel per cent 40 Jetid par GoNiy JRereas Al rloesurlade
80i1sy sncle Yalues Jge @LIBSA Jed) per Sedt Al Jedd
por onnte Howower, wa;'k of dagachusan 8L ale (1363) hes
indicaved what Oraanio sarsvon in surfass sciis or Hosxous
Taluk rapges veldeen o1k per Semi and 1+9 per cante lIa

suomgurfage noilm 1% varial from 0432 pe: Ocut o D48
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par oemts It is repo:tuei ihat in solis ol .anjalore
Horih lgluk, Wryanic cardon consent variss fros seiius
to hizn eoateats (Al. inlla Soil and .and Use - urvey

reporby 1373)

coag OFLulde Caruvn SUhLsAb LA Wia ohe sullsy
ineluied im vhe present siudy, decrsassd wiih dapth.
{his is begause of she aitiion of ine leqwss ~hieh get
sned ani tne suuaejusnal fsgospomivion of orgaaic amatter
as a rasult of ingreass i alerovt -l aotivity in surfape

g0il when ¢oapare! 1o .inse in suberurfage s il

Farthery the valuss of available phosphorus in
gurfage =o0ills of Gottipur range baiveen Wwales and 1.24
pose Li is presend only in trages in subesurfage z0ils.
Bagaubusan gt gie (1903) snowed shat the avid lable phose
pnorus in sarfaco soils of Huskole Taink ramge! from 11 ppe
o 31 ppme {hey alao reported taat the avad Lable phosphow
rus cahiaBb in suvesur{s0e L gors of these aolis varield
petwcen 7 pp8 and £& ppae Avall wle phogpudrus ia surfage
sodis of :h. lovabion varles froa De7 ppm and Sec ppmy
<hareas in sudbesurfsse coils ihe values are detweas Jed
ppa and 79 ppme Dne raporu of ALL Inila S0i4 and uand
Use Survey neport, 173) indicates Laast ihe soils of

saRzalore Horth Jaiuik Bave @e liug oonleRi OF avallwele

PRDEPLITUB.



Avatl wdle potassivm ecatant 1o surfaoe soily of

Gottipur locaiion ranges boiween /2.3 pom and 110 ppse
In eub=aur{aos soilay ille variation is frog 62.% ppa
to WO ppas ha work or Najasnussn Q% aje (V909 inuiom=
tes iitab S8 solle of Haskove Taiuk have varyiag lewvels
of available potassgium ramglog fros 6% ppm Lo 266 ppa,
whzraae iz variasiion in subegurfase laprs s vetween
42 ppa ani 26) ppme 4vailable potassiue ovasens ia
eirface solis of FRL leoasion is wiween dbeb and 3342
pose ihe values range from 4440 Dpe L0 352 in sube
gurf«@s s0ilise It I8 reported that soils of sansalore
NoPth Ialuk have seiius eonients of available poiassius
(A1l Iniia Zoil and Lani Use Gurvey ﬁ-porz; 1973)¢

20th avallable phisphorus a»nl svailasie potassiue
degrease . vith increasing iepth at boih ihe pisvesn. .[he
poriziie loalveritens iacorpdratita of Yrianic saier
rear | a”.‘:ai yosr 0 e putfu0e layer of ke 89hl, ae a
result o1 shelddingd LulBEra LOaYesy viuli 9e n coawivuting
fagior Yor the highur ccniels 6f trnese (wo #utrients in
wae sald Layere Horoover, ihe 'Qmaﬁ.d rate of weatiecrlng
vaking plagse i tho upper suriace, reieases lnese nutrun?*u
fnt o the soll in the aval Lwle roras or pinnt upiake. |
Nence ucth avallable phnsphorus afi avaliiabdle potansiun are
sore in vhe surfage layer than in the subesurface lagefe

-
®

u;“{ - I

-~



wxgnMgeacla ¢a Liua da surfade soils ot wostipar
locaidisn vardes coevest 147 98/10v 4 and tiey 86/104 g,
whereas iis oouient i Sub=surfa0e solit i velwvesn 124
ae/100 g and 138 2e/1J) g ibe Qurresponding vaiues of
exgnangeanle maznesiuaz ia tnese =0lls are seiween 242 me/
132 g and 246 2e/100 g and 240 0e/100 g ani 2.6 se/100 g,
re-pegiive iy Sagao.ausnn gk alke (1993, noticed chat caiion
excnsnge Sapacliiy of sirfs0e solis ol HOoskoOLe [p.iuk vadies
from Ze3 2e¢/100 g 10 180 2e/100 go Hovever, in sudesurface
soils the ranse is vetwaen 4¢3 2¢/10J g and 30.1 26/100 g .
fhey als® ouserved that vase saturatica ia these solls

varied between 9347 por ceni and 3040 per gente

in ihe preseu: siudy, exchangeable caicium as well
as sagnoajum increased wilh ingrease in jepuh due Lo ihelr

Leathing a0 4 Dowawlalion av lower depihs of solie

svallable sulphur fe found (0 Ve present only ia
traces i'n sodla of dosiipur logasione ihe avallable sulphur
in the soil might have bee@l taken WUp Ly the planisy isaviag
she soil higaly Jeficient im this auiriecate Stanford and
Jor ian {1356} reported Lhak oll ®aring orops possess

relstively high sulphur rejuiresent.

iaforsation on analysis of soils vhere suiseras is

71
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G0 4s alst avalladise, Jursera is 4F ivB A0 Jasguad
LSLEE08 ( AMAGeZIWIA MJ aBabvadyy 1303, <aAea is aliunsed
ia San aloce Loutn (alukke .aese uOlis are saniy ioas ad

the gurfa0e MJi are sravelly Lloam 10 ciwy loaw as sud
surfaBue Ine pH values 30 JBese s0lis vary 5£rog 5e¢3 40 Hele
The salt content ranges oetween Jeo3 aiilishon/es ani 140
sillisuos/cs. ihey are low to ssilus Lo available nitrogen
eontent and low in availadble pharpnoru‘a and avdi.ab!h potaw

ssius. The oiozmngo:wm basos sre low in these sbilgs

Se20 Lual sonixain

Nivrogon aontens ia leaf zasples golleoted from
FRL ani Sottipur locations ranges froe J«96 per cent to
0e¢99 par centt and from D.4p por cent to J.80 per seant,
reajsecivalye Mosphorus in (he leafl samples iros FRb
10285408 varies between o3 per gent and O.44 per sents
It ranges from Jed3 per ceat to Je42 per esa: in leaf
saspies colieglel fros GOLBApur Losacivne iovever, Wne
potossjus sontent 4a lexf sazples of Fa. locailon &8
between Yo7 por eenl s@i 1eb per o8y whOTeas 130 range
i £rom 1+5 per cenk $0 1.3 per cent in lsal sasples |
golisg.ed from Gottipur lesation. ihe leaf sanples from
FAL have snows higher mitregun an: padsphorus eovntents



thian leafl -anples from Gotti ue locawiome. inis amay oe
becauss he plants av ~li Locaiion we ade 3ged wnan

those ait Gotitlipure

there has been no record of work om leai malyasis
of Burserae. However, ;‘.he leaf ansiysis work in some
other essential 0il bearing oJrops nas been Ziven nerec.
Narayana (1976 working with java siironella notioced
that the leaves ol this plant conialged 1.16 per eent

of nitrogen and Q.34 per ocent of phespnoruse

$.3¢ Yigld

uring the year of investi.ation (1974) the plantae
tion at FRL i3 not bear any t‘rhiba. ine reason for the
sane awvalts investi_ation. Husk yilelds at Gobvtipur
variod from 4.07 k& por row t0 J¢85 k3 per rowe rhe varige
tion in the yield can ve g tiributed to various fagtors

guah as fertilicy status of soils, plant vigour, seto.

e oil content in the husks varied belwecen 1023
per osnt an. 13403 per ¢ence Iihe variataon in oil coateat

can be atir ibuted o0 variabtion in vigour of plamte Range=-

_ gowda and Ramaswamy ({13565) obscrved ihe recuvery of ol

to an extent of 13.74 per ceni from Lursera huskse



Sebe Zhxalnal ail ohaslasl ASALARS AL _iha all

‘The several mitul an i .'cnodeu osastanin of the
sursera oAl like mpoodirido gravity, refrasiive index,
optieal rotattlon, saponifieation vales ani sapoaification
‘value alter naetylaiion, recor:ed during the perio: of

inves:i ation are discusmed be Jow,.

Speetifie gravisy >f cthe o4l ranged from 0.9356 to
De9445+ In experimsats oondusisd Ly Jiasons (1934), the
oil from aeed inileated a epedific grevity of V.0676 ang
069114 Cueather (1941) aleo found suoh varisions ia
upwirtb gravity of Dursers ses.] d0ile

Hovaver, the reiran.ive iniox of the o1l did aes
vary auch, the range seiag bet<een 1450 and 1.456. ihis
is i{a line wvith ne work of Siasous (1934) vherein aarrov

~variaiions vers reporte.le

In the preseni s.uly, only cne oil sasmyle is lound
t0 be 18Xiro rolatary and the range of vulassol opiical
ro.aiion is beuwoen J1Z' and ~1¥4E's it Lle rep0ricd that
the optieal rotaiion éf il sasple owalaed froa husk was
wi 46" (Anone, 1731)e duuniner (1341) reported inat the
optioal roiation of .ursera oil odtained from ssad varies

frog *2%40% 30 +3°90' wnereas Rafgegovia an: Sasasvaay (1965)



N5

observei tnat the optisal rotlatiocn of vursera oil

vae +1°50°%,

AGL . values im »ﬁil'farcu:. samples ranged setvsen
2616 anl 24280 (no variation in a0i. vaiue gan 92 atirie
buted 0 the varyiag levais of frea scids present ia the
slle rangegowia and ~amasvamy (1955) reportedi uhat aoid
valia 3f a sursera 24l easple was De99, whiie Narayan . and
Sikhivhusan (1945) roportsd 4% as Je Sapoaifioation valwe
i fairly high, iandizaiing inue fresemes of ihe solssular
fatty aodds 4in the ester 10 a hi ner sxieate The Pamge
of sasponification values Seboivaca 139:56 and 156449,
Naraysa aad Stk{lbﬂau (1943 indieated that ths eaponi~
fication value of sursmera oil was 130, while Rangegovds
as ! iazasvaay (1965) reported 1% as 133¢14e loverthilen't.
npnifunuaﬂvaltu alier aseiyl mion ranged bLeiween
26Bet and 26Je31¢. Narayan and Sikhiuhuszn (1945) reported
the saponifioation alter asebylasbun as <74

S¢5. Gorrolmicn atundias

It say be stated hure ilnatl garrelation stu.ies ca
w08 e0il on one hatd Al yield and composiiion of suraera
oil om the ovker have ROt reGe.ved much actenilone ilowevery

- st atteapt has beea saie now ia Lals regarde



anere vas a negalive gcorrelaticd betveen yield and
¢!y perceniage (=0e230) ani it vae Q0L significante Clay
is kaown Lo hia sr the Joveiopsent of roots. Tucakowr
{1958) reported that rost developasat of pepperaint was
groater on sandy 3oils ooapared to those srown on chernoges
soilse Korssowa (1968 observed that sandy losm or Loamy
soils pro licel belter plant grovih ani higher 0il consents
in Pelarzaniug S0ey than in heavy soilse Rangegorda and
» anagvaay (1965) reported that sany losam soils are suiied

better [ar cultivation of Burserae

Coil pi valuag forf the Lhree depihs ani yield of
husks were icamd 36 » posiitvely currelatede But the
garrelation goelficienl vas si. wi{ioant only ia the iatere
g6 late depbhe The mean 80il pil in this .epth was 6424
fale sodl pH nas favours ! Vbe effisient utiligatiosn of she
availails nuiricenis relesse. Jue to the {avourable soil
raadLione it i3 oossrved shub u i range of bed 8 Ted
prumoies Lne sucsessiul grasun ol pappersin: (andue, 1571).
siowaver, Gaandra Qi ade (130s) rapurted lthal Japanase =iat

planis can varive on sabls aaviag pd rangs of ¥ %o 10,

A poniiive an: highly significant cxxrralalion vas

outained Leivean yield and oleeirical conduotiviiy in

tne first depine iue £l is haviag aore sand Iradiions and

7’6
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the asouat of salis soatained is less. Ihnie may be
she optimus level of sall concesiration for tns piaat
L0 oause the yizld iacreasss

Hegar idag the organis carbon contenty, thers were
posicive and significant correlaiions et sll ihe lapthee
The eorrelation soeflicienie were +JU.8667, +V.,70%13 aad
*0,610, reapeglively, for the iure® Jepthase The orgnanie
earbon coctent is an iniirect geasure of &wgasie saiter
fa the -oily winiah has profouni effest oo various phyaiges
shesical properifas of the aslle This has resulted ia
higher yinld and thus there vere posii.ive sigaificant
garrelaiions at all the tnrse depthse

Avalladle nitrogen mi yield vers positively
gorralateade Siyaificamt sorrelations were obtaineld
vith first two Qepthey the ocorral wion coefficlents
being +7¢9429 and +Je3622 for the rirst and interaediale
depthmy respeciively. [he benafiolai etfect of applicatien
of nitrogen L0 various essadtial oll yleiifing pilaats hes
been raportald by various workers. oairg (1957),
Nelson &% ale (1%9?2:;??&3“& (1973 in pepperaial,
Viresni ai ale (1367) in ohemomiila, Saraysna g% ale (1967)
in geranium and Miakon gi gle (1970) in orisean red rese
havs ehown insraases ia yield by the applicasion of

aitrogets
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A large ooncentration of aveilable phospnoras A
preoent ia surfase acile suly and s is present in Wwases
ie submgurfase soilse Tas corretation soefficieni bete
woe8 this sutrisn: mi the yield was v« 421 for the Tirss
depth wnieh 48 found to W wot sigaifienat, This may W
beosuse phesphorus is not present ia sweh wryiag lewels
t0 Sause variaiism in yield, However, phosphorus is knowa
to Anereane the yield in essential oAl bearing planis.
This han Deshm Peperisd Ly Niyasmaki (i%’) in lemon grasey Singh and |
Siogh (1969 and 1971) in japamess aint, Zasle (1970) and
Crotakays anl Cleistkowva (1972) in peppermiate

The yieid ani avaliable potassiua ccuteas of [irss
Swo layers of sedl wers positively sorrelated wiin o
deiras of shsnifisanves ibe Gorrel siom eovffiolenis were
+WebB3) and 204763 runpestivedy for firat @d iateresilace
depthse Ihe avalleble potassiug esovniont ie ssaxisus i
surfass Llapers Hao (19i5) tound inat e saxisum diesrss
sution of lateral rosw in uresra s guufined ts fired
60 om af soile 50 thls has resul ed ia positive simifiomnt
sorreiacion detveen the avih i@dle potansiun s d yislde
Ninken gk ale (1377) cbesrved that applisation of possssien
te ihe sodl st @« depih Of 25 L0 40 ea gave saxiswe yield
ta erimean red roses Sisilar resalis of Lmsreased yisld
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m‘so application of pstensiue vas shown by Gomsalesalanso
(1953) ia siat plaas and81 Japtis ' (1970) in vera weods

inghangeshls oaioius di4 0Ot show sny sicnifiesnt
swrelstion Mih yields There is a0 sush veriation in
exshangeabdble saisiun Lo Wing sdbaut Jlffedenses in yield.
Exshangeable ealctun fmsreaned viith dspine Ine Iluotue~
tion in values of euslangeadle saleiva 1a less @i wrie
bas ecoiributed ror the correlation beimg 00t siznifioambs
Hovever, defieleRsy syapices of saloius i esseatial oild
bearing orops has heen reported vy Congalesalanso (1955)
and 3 tevard na/crm (1}68‘). ﬂ‘u\ann omhangsable
eagiesiue 414 aol bear any signifisant gorvelation vish
yields |

Sufficient avallable selpur vas a0l preseat in
Quamifying spommts bessuise of plant upialie aad henoe ae
gorrelatiza ha)i«u woriked oute

It sculd be wen thal positive and sizulfioand
eorreletions vers Ooibuined deb.ven yislid aad piy yield
an! slestrieal coadustiviiyy yield -ad arganie eardomy
yiel d ani wublable nitragen mud yiell and aval Lable
potassiun in sollse ihe other nuirieanis Jid a0t Year
any siznifissnt sorrelation Aib yields

ol) amteat and avalledle nisrogen did not vewr
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aay si;nifiomn. oorrelation. The correletioca effieient

val o099 iventhough altrogen is knowa 5 ialivense .
yisld of vsestatial ol beariog erege,y 10w oll ccatent is
aod affecieds Sisller resulin vere colaised by saird (1397)
and Harayemn o) ade (1967 and 1976) vie werked +Ath peppare
mindy gerenius ond Java oltriasllae Siatlariyy 0dd |
suntent vas 8ot iafiuesssd 5y avallable pnosynorun Sonbens
in the 20ile Ibo eorvel alion goelliiciens wes +leiite Mis
is in lioe with vork of Miyssuki (1963) whe has werked witn

1s00n grasse

The correl sion esellicient amtveen 041 smtens and
availasle potassium vas +342231 and &t vas adiL statistically
signifiommte Sieilar tread of resulce «ore odisined oy
gatrd (1957) on pepperaiat, and Harayasa g5 ale (1976) =
Java of ironellae

txohangeable ealotus and sagnesiue 42 ndd bonr aly
signifiosn: correl sioe with o4l oontcate The relaticnship
detveon ex.hatigesble ealnlus atli sagnesion nd oil scatend
has 006 soen raported evea is sther ssscatial 9ll Waring

peronnial or opse

Correl £ions bat.een physionl cons.ania of oil sush
a8 specitio graviiy ani refrasilve ifadex vith sdhd nﬁutwi
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status wvere also worked out. Refractive index and

- avallable nitrogen indicated meagre correlation of +0.001%
which is npt significant. Such relationships beiween
refractive index of oil and nitrogen has teen obtained

by Narayana 8% al. (1967) in geranium and S1 Japtis o
(1970) in warm wood. Available phosphorus and,ivéilable
potassium did not inr luence refracuive index as these had
not significant correlations, the correlations eoeificients
being +0.0412 and +0.1003, respectively. This is in con=
formity with the work of Narayana et ake (1967) in geranium
and SLjaptli i~ (1970) in warm wood. Exchangeible calcinm

and magnesiua did not show any significant corralatiom with

refractive index.

Specirie gravity of Bursera oil and mone of the
nutrients in the soil bore significant correlaions. The
eoefficient of correlations were =0.0876, +0.0442, =0.1003,
«0.0190 and +0.0228 respectively for available nitrogen,
available phosphorus, available potassium, exochmm geable
ealciua ani exchangeable magnesium. Similar observations
ware maie by Narayana e% al}e (1967) in geranium, and
8i Jap“n‘,. {1970) on wora wood.

Correl £ions on ester pergeniage and aloohol pere

gentage of Bursera oil with various soil nutrients hava






boen worked sut. Since ester percentigs sives an Liea

of saponiiication value d aleshsl percsnings, 38 Ldea
of sapmifioation vaiue after steitylasion sarrel dione
wlih saponification value mad npoutnaat/ton u"tur sty
lation have not besn workad out. Ihe ester ocntent of

ssaeittal 0ils zarves as a Guality index of she oile ihe
correlatiocn adefficiant bhelveen cater contoftt anl avalladle

ai rosen vas +0e166E dut Lt waz ROt sialisiionlly siznifie
Gant, MNaay vorkers have sho:a that sppliocation of nitreges
4oes 0ot lafluence he juality iadiees of sesential ollse
Thie is 40 sreemsat wAth the wvark of ivanova and Gogisa
(1967), Barayena gk ake (1967), wad Swad (1970)s
Hovover, it may he otated here that itk furihner advange
in the aze of plamta wiioh are Saly twoliy years Sli sb
Prossiity the Seter GONIMNE Sy Shovw a sl bif loant Laproves
amt (Ivesova and Gogleay 1957)s Rovevar, stee workers
have aied shova Lhat wplication of dn« Anps oves
the quality indioces (Roisom gk ke 19593 Nisken g5 plesy
19703 and Frans, 1972)e wiih avabliaole gnsspiorusy tne
ester ovntent hal a oorrelation sesffiotent of «J.01 which
vas 80t mtatisifeally signitrieante Sislilalf reperts Aave
boss ale by Svab (1970) an! Nereysha ot ale (1967)¢ This
say alse be due 8ot oaly to low Levels of phomphecus das
alas ite Rarrov variastion in e solle The sorrel xions



worked oui, beiseen avall emie potassiua and easer

Parovn tase sam +Jedi1de {his was found Lo ve sialis~
tigally aot significante I3 48 quite possiuie thati

ovan By e lowes: conient of 85 ppe of potassius found
ia uhe sails lavesiigaiedy Lhe aster perdentiage in ine
oi) sight have bsca suificlenily iaf lusnoel 20 Shat higher
values ¥ avail able petassium sizght n0: have eaused varige
“tion im sald sonsiitueate s desulis of slslilar asiure

has ocen obialned oy Svab (1970). Eummh salciug
and aagnesius 414 oot imiiocate amy siznifisant sorrelas
sion J4ih elther ester eonient or alochol gontant of

odle

Aleohcl perseatage ani the sutrieats had a0 sijale
fio b carrelavionse Ihe odrrelation coefficlenis were
«042058, 0,0210 and 341136 raspectively wiin avail wis
sitrosea, avail ie passpnorss wd avaliadle peiensiume
inie 48 in 1ine <ith ihe <ork of lvanova anjlogisa

{1967) and uwwmuu. (1367 )

oLy

cE



SUMMARY



GuaAFIRR VI
S UNMARY

An Lavestization ves earried out o knotv the
sorrel 2100 that exiasts tsteent) soil nutricats status
and yield and soaposition of eassnsial oll of Hurseras
Iwo plamtaiioss vere selested for stuldy ass sollp senples
were oclleote ! from LOLA the plafess S53iis frea Gettipwr
nad hizher availavle sitraogen, avail ®le potassium thal
. s0ilss S Ti.. sclle shoved sote avalladle phesphes
ro8 gontsnts Ahan thce =0ile Of ciher looucliome Avatlaonle
selzhur was preszent coly 4A trades 18 solls of Gosvipure
the =soils of bOtE plmiatiitns were sandy loas. st Aa
Gottipur sovils Slag Lmsregeed vilth Jeyili Lo a greaier
entent than fun PR sollee

Sinee 44 vas s leas gear for FRL plemsation, the
fruits or husis eml?t?btn esllentsd for Laveatigation.

(rgafic earbon as soll e available M&ro&c&. aoll
pil, snl avallable potassium had a favourabls effsst o
the husk yleld of sursera, whereas avaliladle phospharus,
ounag-ubh onlojum an i euBRmgeakls sa necius 413 sot
have any iafluesao on yields Nome of ihe autrisets had
aRy effost sa easaBiial oll oOnicRt oI surceras



The physical soasvants of sursers oll, such as
refrasiive inisx mad apesifle gravity vers aot ialfiuensed
by varying eontence of sdil guiricates Sesides, eaier
soatesni Saloulalei as linalyl aseia®™w o4 alsonol pere
cedtage oaitulatel as linalool vere nds isflusased o tiae
sdl nutriensse This inllacabes that soll fersiiity status
Ras by ani large liitle offec: on cemposition of essential

ol of Surserme

a s 18 cor 7 |
1+ ¥ uter‘nuon o0 nutTitional requirsasmts of Surears
penisiliss is avablavie. Kouse there is a nesd for Vexing
up leng range fertiliger trials on the ereps

R¢ Experiaents have L0 oe conduatad 10 Emow ihe erfeed
sioroenuirients on yieli and eisposiiion of esseaiial il

of LGurserae
3¢ chere is & paculiar phenomenoa of lean period whent

Bursera planis vill 0ot bear fruiis Juring sose yearse
This ampec: nesds inteusive lawvestifetione
4¢ bLEtLTmstion of oil from wood aid its sconanios Aave to

bo verhed outle
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