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CHAPTER- 1
INTRODUCTION

mong the essential oil bearing plants, patchouli has prime
‘WJ the perfumery industy. Paichouli is a tropical plant which i
0 be originated from Phillipines and Indonesia, but now, it is
d m different topical and sub-tropical regions in the watld. The
oducing countries are Indonesia, China, Brazil, Malayasia, India,
: West Indies, etc. Pawchouli (Pogostemon cablin syn. P
a a bushy nawre herb belongs o family Lamiaceae, grown under

e condition of wopical plants.

'-'_Ec!mmercia] oil of patchouli s obtained by steam distillation of
d dried leaves and is one of the most important naturally occurring
al ol used in the perlixnery industry. Patchouli oil has notably strong
joperties and helps © prevent rapid evaporation of a perfume and
Bromotes tenacity. The oil is generally blended with other essential
with those of geranium or clove oil before use, It i used in wide

Ioilet soap, scents, body lotions, pre shave and after shave lotions
gnts. In very Jow concentrajions (2.20 ppm), the oil is exiensively
lavour ingredients in major fod products, including alcoholic and
lic beverages, desserts, candy, baked products, gelatin, meat and
bcts. Blended with sandalwood oil, it gives one of the finest attars,
d m Soap, cosmetics, tobacco and incense sticks (Sharan e af,
patchouli leaves are used for scenting wardrobes. The leaves and
ta_r-e added in bath for their anti-rheumatic action. in Chinege
lecoction of the leaves is used with other drugs to treat nausea,

| arrhea, cold and headache (Leung, 1980).




il world production of patchouli oil is estimated to be around 1000
m. Indonesia (Sumatra [sland)} alone accounts for more than
it of annual world preduction and the bulk of the remaining
mes from China (Robbins, 1983; and Tao, 1983). Currently,
toducing a very meager quantity of patchouli oil, and annually
- ) tonnes of pure patchouli oil and 100 tonnes of formulated
_. i a vast gap berween demand and supply which can be

by extension of area under patchouli cultivation in India.
o

ehouli cuitivation was started in north-castern region under forest
'by CIMAP during 1962 (Anupkumar e al., 1986). The warm and
patic condition along with long duration rainfall seems to be
for luxuriant growth of prtchoull in the region. Patchouli being a
‘plant can easily be cultivaled as an intercrop among fiuits and
grops. At least 75 per cont Jand goes unused 01 coconut plantation
, £7.5 x 7.5 mas maximum roots activity remained in the area of
@radius of 2m and depth of 1.2m. { Sheeba and Nair, 2000}, The
\atomatic crop like patchouli cn be accommodated i such awuy
fuily utilized distinct layers of soil and micro-cliinate without
with each other fix light, nutrient and water. It is established fact
uli & cuitivated in Warmer part of north-eastern region including
i_'t'?‘;.nn any nutrient inputs. Thercfore, yield is comparatively low
used depiction of feriity status of the cultivable soil. Thisg
jon and inlegration of land use System may be effective in

18 the ecojogical base of fanning i Nagaiand condition.




p management, manuring 15 an important aspect which have
gt on growth and yield of a crop. An integrated approach
e of organic manures and inorganic fertilizers as a source of
€nts 0 obtain high yield with gquality produce & of prime
£ besides maintaining soil health. Incorporation of organic
jio the soil increases the moisture holding capacity, humus content
physical properties of soil. Therefore allows better root growth and
'-1‘:_;_-; in bBetter uptake ol nutrients by the crop plants and
5 adverse effect of agro-chemicals ( Ghose, 1984). The direct
tganic manures relates through the uptake of humid substance as
_' '__n products creating favorable prowth and metabolism of
@ result caused more yield in crops (Mathur and Guar, 1977; Singh
‘and Lalramthara & al., 2003,

ouli is grown for pood herbage and w0 et maximum herbal yield,
=|1 organic and inorganic manures. Sarwar e af. (1982)
_'.@plicatiun of a basal dose of 25 kg N, 50 kg P,Os and 50 kg
with 100 ky N zs top dressing In two split doses (first dose
h ; harvest and the balance about two months later) resulted in
'_"‘- and oil yield. Saha & al. (1992) found that use of 140 kg
i four equal split doses increased the herb and oil yield
f i Arunachal Pradesh. Defoliation and leaf reddening have been

8 o deficiency of NPK in patchouli (Vasanth kumar and Rao,

r

y the crop was inwwoduced in north-easten region fir
Seultivation as companion crop under forest plantation, Where it

‘without any inputs. Bul now it & cultivated on agncultural land




fop ;1 orchards ;1 similar way. The nutritional requirement of the
impact on seil fertility has not been standardized so far in the
PINO such work has been carried out under Nagaland conditions which
fir patchouli cultivation. Keeping m view of the existing
's, the present work entitled “Influence of organic manures

g

of mitrogen application on growth, yield and quality of
i (Pogostemon paichouli Pellet) cv. Johore under cocomut
i® was carried out @i Govt. Nursery, Department of Horticulture,
Napaland, Dimapur under 6 © 9 years old coconut plantation with

llowing objectives:

|
0 study the effect of organic manures and levels of nitrogen on

owth, yield and quality of patchouii.

p study the effict of orpanic mamures and levels of nitrogen on

nent status of soil.

} study the economics of patchouli cultivation with different

atment combinations.
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CHAPTER -1l

REVIEW OF LITERATURE

EFFECT OF ORGANIC AND INORGANIC NUTRITION ON
GROWTH, YIELD AND QUALITY OF PATCHQUL)

organic and inorganic nutrition on growth and vield

‘Patchouli i a soil exhausting crop and required liberal manuring. It
'T._,,.‘ :"I. to both organic and inorganic manures. In a fertilizer trial on
i there was marked responses recorded o nitrogen and phosphorus
‘@pplication of potassium. A response equation was formulated and
alculate optimum fertilizer level: these were 107 kg N/ha, 38 kg
and 4 kg K;O/ha for dry leaf of (2688 kg/ha) yield within 4 months.
‘content and quality were not officcted by the fertilizer application
da & al., 1973). For soils of poar fertility, a basal dose of 25 kg N,
" cand 50 kg K;O/ha was given in the form of urea, super
and muriate of potash at the time of planting, After eight weeks,
|1 e again o be applied in the fom of urea. After each harvest, 50
._ i o be given in two split doses (the first dose immediately after
' E""*'the balance about two months later). In total, 150 kg N/ha is
_;f be given every year (Sarwar e of ., 1983). Foliar application of
_ n (0.2%) was also reported v induce better growth and higher

ry matter recovery.

ulappan and Ponnuswami (1982) carried out a nutritional trial on
li. They applied Nat 0, 60 and 120 kg/ha along with P,O; at 0, 15,
Land K20 & 0, 30 and @0 kg/ha Higher yield was recorded with
on of 60 kg N, 30 kg P and 30 kg K/ha.




Munsi and Mukherjee (1982) applied various doses of nitrogen m
héntha, citronella and palmarosa and observed that all the doses of nitrogen
nereased yield of herb and oil content in all these three crops. They Further
gnorted that quality of oil enhanced by application of nitrogenous Fertilizer

conirol.

Bhardwaj er al. (1983) conducted a trial on various doses and split
plication of nitrogen in hertb and oil yield in Mamha citrate. It was
grved that application of 120 kg and 160 kg N/ha significantly increased
._ and oil yield/ha, but application of 120 kg N/ha was found more
nomical than higher dose of nitrogen {160 kg/ha).

Randhawa et al. (1984) studied on the effect of various levels of
fogen 0 Mentha citrata and found that the herb yield was highest with
g_atinn of nitrogen at 125 kgfha, but levels of nitrogen (0, 30, 75, 100,
150, 175 and 200 kp/ha) had no effect on oil percentage.

Deficiency of N, P and K caused leaf reddening and defoliation
kumar and Rao, 1983). Analysis of healthy and affected
ed) leaves indicated that the sick plants were deficient of N, P and K

h foliage, deficiency of zinc and manganese contents was also noticed.

er. n affecied plants, severe toxicity of iron and copper were noticed.
._"1'1 reported that iron and zinc ratio was very high b affected leaves
pared o healthy leaves. Increasing levels of soil application of PyQs
0"!:‘.- 8 g/plant) was found to increase the growth of plant and green leaf
[{Rac and Vasantha Kumar, 1989).

Munsi (1992} carried out a study on response of nitrogen and
jorus on herb and essential oil yield in Japanese mint. He observed

pplication of higher doses of nitrogen (100 kg/ha) increased herb and




Saha e qf (1992) found that we of 140 and 160 kg N/ha n four
l split doses increased herb yield upto (62.87 tha) and oil yield

gnificantly in trials carried out in Arunachal Pradesh condition.

The patchouli plant respond well ®© organic and inorganic
genous fertilizers and application of FYM @ 11.25 tha together with
_ kg each of ammonium sulphate and single super phosphate per hectare
used better yield after each harvest of leaves. Cow-dung manure and fish
@ne were also helped to increase the vield. Foliar application of urea

jution seems > benefit growth as well as leaf production (Anon., 2002).

‘Vineeta e al. (2000) carried owt an experiment on Bacopa monniesi
ifind ow of response of farmyard manure and nitrogen. Shoot length,
' of shoots and leaves/m™ fresh and dry matter accumulation were
preased with increasing fertility levels. The highest values of dry matters

mulation was recorded with 75 kg N + 5 t FYM/ha.

A trigl on increasing doses of nitrogen was carried out by Golez &
0 02) & Poland on production of herb of Ocimum basilicum. They
8d thet vield of sweet basil was increased with application of increased
:.";tliimgen w » 1.8 g/plant.

1

_mg,h arl Rao (2003) carried out a study on nutritional trial and

| nitrogen at 0, 100, and 200 Ke/ha in Tagetes mimuta. They observed

jplication of mitrogen & 200 kg/ha significantly increased plant height,

,_ leaf/stem ratio, leaf + Hower/stem ratio, herbage (biomass)
-I_- yield and oil content. They further observed that uptake of

1, phosphorus and potassium content increased as compared W




Singh e al. (2005) carried out a trial on response of organic

res on growth and yield in long pepper and applied farmyard manure,

rmicompost, poultry manure, decomposed mushroom compost and wheat

@ 5 and 10 tha. Application of farmyard manure a 10 t/ha
Mificantly increased number of leaves, number of sprouts/plant and length
i diameter of main branch. Flowever, vermicompost a 10 t/ha resulted

Ximum leaf area and spike yield/plant followed by farmyard manure at 10

3
Singh and Karki (2005) conducted a trial on rose water and rose oil

ﬁffhg variety Gruss-anTcplitz w subsiitute the chemical fertilizer by
caunn of various manures and bio-fertilizer. Application of fertikzers

. 50: 40: 30 g;’rnz} delayed flowering, whercas early tlower bud
.- rance and maximum flower production were noticed with FYM +

M application treatment.

Pandey e al (2005b) reported that all the sources of organic
iires (FYM, vermicompost, poultry inanure) had significantly effect on
fi&-ld' n Ashwagandha in comparison © control Maximum plant
f‘ number of branches, number of leaves and herbage yield was

ect with poultry manure (15 t/ha),

‘Pandey e o/, (2005a) conducied an cxperiment on integrated nuirient
gement in Cenvella asiatica and result revealed that the number of
S per meter row length increased significantly by NPK (100: 50: 50
ﬁs compared 10 control. Among the different doses of farmyard

(10 Vha) noted significantly more number of leaves as compared to

of the reatment. They further reporied that herb yield {fresh and dry)

) increased significantly due to application of 10 vha FYM ag

et 0 5 Uha FYM.




Integrated nutrient management study was carried out on Bacopa
priniest. Singh er al. (2005a) revealed that application of 75 kg Nand 51

‘FYM/ha on Bacopa monniesi recorded maximum number of leaves,

anches per plant, spreading and herbage yield (fresh and dry) compared ©

Manjunatha e al (2006) carried out an experiment to study the
» efbio fertilizers on growth, yield and essential oil content in patchouli
t Johore under Rangalore condition. The results revealed that 75% NP+

i K + dzotobacter + Azospirithm + VAM recorded significantly
Ipe ior values for plant height, number of leaves, number of branches, plant
read, leaf areq, yield of essential oil folowed by 50% NP + 100% K+
gtobacter + PSB + VAM and 5% P +NK +PSB + VAM

Effect of organic and inorganic nutrition on guality of patchouli

Rag (2002) reported that farmyard manure a 15 t/ha increased total
ass yield by 10.7 per cemt and essential oil yield by 10.3 per cent over

ol in palmarosa. He further observed that addition of higher dose of

‘Venugopal @ o (2005) carried owt a trial on comparative

mance of patchouli under open and coconut shade condition. The




ndition. They further reported that superior quality oil and high per cent
recovery (1.65 per cent on dry weight basis) was registered in patchouli

#5 bnder shade condition when compared o open (0.87 per cent)

e,
ndition.

According © Sharma and Sharma (2003) 100 per cent oil was
sted within 3 hours in case of fresh leaf (80 - 87 per cent moisture)
feas, 80 - 90 per cent oil in semi-difed teaf (30 - 40 per cent moisture)
babout 5 - 6 hours for recovery, and more than 90 per cent ol ‘was
vered within 9 hours of distillation in case of dried leaf (10 - 2%
twre). Shade drying of leaf and storage upto 150 days seemed 1o be

enial condition for maximum recovery of oil.

Ramchandra & al. (2006) evaluated different varieties of patchouli at
ent spacing. They concluded that var. Johore showed better results and
0l content compared ®© Java (30%% and 14% respectively). They
G that maximum cumutative fresh herbage vield (7.89 vha) and dry
P yield (3.15 tha) and essential o} (86.52 V/ha) with a spacing of 45 x
iPatchouli alcohol ‘was also more in var. Johore (47.2%) compared to
ava (3250°/).

lessykuity (2005) advocated the application of organic manures & 4
along with B0:50:50 kg/ha, N, P and K for commercial production.
r, Titrogen requires © be given in split doses. He further remarked

pPlication of calcium end magnesium increase the oil content in

R




SO

Omidbaigi & ol (2006) observed that nitrogen fernilizer (150 kg
,. and plant density (14.3 planb‘mz) had imporant role on enhancing the

gntial oil content and composition of Tanacetum parthenium.

EFFECT OF ORGANIC AND INORGANIC NUTRITION ON

SOIL NUTRIENT STATUS

Application of organic manures helps I Improving seoil organic
ghen which is crucial I sustaining of soil quality and agricultural

uctivity of land. Nutrient concentration ard soil biological practices

g enhanced by addition of organic matter. (Katyal, 2000). The soil organic
tier also contributes tremendously 1© cation exchange capacity that
bles the soil 10 buffer nutrient concentration in scil solution, apart from

ping storage of plant nutrients (such as N, P, 8 and micro-nutrients elc.) in

Sanyal, 2001). It also increases availability of nutrients from the soil
h ae aleady present b the soil but not available o the plants,
ion of FYM in the soil provided additional nutrient 10 the plants as
| as improved the physical and biclogical properties of the soil (Reddy

::-_‘._-., Swamy, 2000).

Anwar e al. (2005) conducied a field trial © study the effiect of
manures and inorganic fertilizers on growth, herb and essential oil
: i"tf-' basil crop. Various combination of farmyard manure and
icomposi as well as inorganic fenilizers (NPK) were employed.
lication of vermicompost ai 5 vha and NPK a 50, 25, 25 kp/ha exhibited
m plant growth, herb, dry matter, oil content and oil yield. Content
_.ci_pal constituents of basil oil (methiy! chavicof) and linalool were also
I under integrated nutrient management especially When vermicompost
@pplied n combination with NPK. It was also noticed thal organic

N

i, available N, and P were higher in post harvest soils than control,



Bhaskar & at (2005) conducted a field trial 1o study the effeet of
flous soil amendments viz,, well decomposed compost @ 30 vha, fime @
tha, single super phosphate @ 600 kg/ha and gypsum @ 2 a with or
ithout recommended dose of NPK. The highest oil yield 0f25.5 kg/ha was
orded when gypsum and compost were applied together with

ommended NP dose followed by 23.08 kg/ha NPK + SSP which was a
@ with treatments of NPK + fime+ compost (22,61 kg/ha) and NPK +
mpos; (206 kg/ha). It was also observed that samwation i terms of

leium and potassium favours the prowth and yield of patchouli.

A field experiment Was conducted to find our the response of organic
flization, (cattle manure }@0, 1, 2, 3 and 4 kg/m¥ on Achillea miile f olwm.
'he doses. of organic manure increased biomass and essential oil yield as
pared to control, Level of carbon, potash, caleium and magnesium status
.a= was not nfluenced, whereas, available phosphorus increased p w©

0 per cent by application of organic Manure (Schaffer e af, 1993).

Sanwal € al. (2007) studied the effect of different organic manures
YA Poultry manure, Pig manure, Rabbit manure, Bioplus and Neem
2 and 100 % NPK on residual fertiity status of soil in turmeric under
ghalaya conditions. Highest Organic carbon (1.89 %), organic matter
'.l %) available nitrogen (326.2 kg/ha) were recorded with FYM
fication while maximum pH (58), available P05 (4670 kg/ha) and
fangeable calcium (3.28 kg/ha) and magnesium (0.74 kg/ha) were
ced with Poulry manures. The pig manure caused maximum availability
|:7'::T'- assium (2438 kg/ha) in soil after harvest of the crop. Further, pig
:73-' also enhanced residual fertility status of soif in comparison t other

 manures viz; rabbit manure and bio plus and full doses of chemical




flizers. Application of FYM, poultry manue and pig manure
Siderably reduced the soil acidity and significantly increased the

umulation of organic matter.

EFFECT OF ORGANIC AND INORGANIC NUTRITION ON
ECONOMICS OF PATCHOULL

Adopting of any cropping system by farming community will
mately be decided by its economic and advantages. The mono cropping
coconut generated employment opportunity of only around 150 man days
per year, whereas, valious cropping system could generate
;i;una-l employment of 130-606 man days per hectare per year with 2 net
 of Rs.50.000/- 1o Rs.1,00,000/- pel hectare n coconut based farming
irama, 2002). From along term fertilizer studies in coconut on Alfisols,
38 observed that the fertilizer trentment 1000g N - 437g P - 1667g K per
" year recorded significantly higher nut yield (136 nuts/palm) than
gatment S00g N- 21 8g P - 833g K/ palm/ year (104 nuts/ palm) and ro
ger (58 nuts/ palm) (Reddy et al., 2002).

a-i’roducnnn fram 2 heciares of land can support 2 distillation units of
tal capacity (60 kg dry leaf/batch) at a time. Running of two units of
; ,s1ze will be more economical as compared © large size one in
Df labour utilization and distillation efficiency. He further remarked
s venture will provide employment generation of 1255, 1285, 1285
: ~'-_' BN days in first, second, third and fourth year respectivel  t w

'd " aithe uni gaveane rt. of 23013

& .0 anfit ond and * rd yea Tespec ely( med 2 32)
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