
• 

• 

INFLUENCE OF ORGANIC MANURES AND LEVELS OF 
NITROGEN ON GROWTH, YIELD AND QUALITY OF PATCHOULI 
(POGOSTEMON PATCHOULJ PELLET) UNDER COCONUT 
PLANTATION 

A THESIS 
SUBMITIED TO THE 

NAGALAND UNIVERSITY 

FDR THE AWARD OF DEGREE OF DOCTOR OF 
PHILOSOPHY 

IN 
HORTICULTURE 

By 

'Y. 'Y. 1(/1(0'}( 
Registration No. 266/2007 

DEPARTMENT OF HORTICULTURE 
SCHOOL OF AGRICULTURAL SCIENCES AND RURAL DEVELOPMENT 

NAGALAND UNIVERSITY, MEDZIPHEMA 
NAGALAND : INOIA 

2007 



(J)eaicatetf to 
my 6eurvetf fattier 

late f}(z{fiyinoo 'l(jR.9n 

• 

• 



• 

• 

-,fHomadbu, 
Srioolef�Srlrvt,C-,ur,ifJ,,.ufi:p t 

,,.,,,,m<thiwnity 
,w; i.U:,<.,,,,._.._,,, tt»{l.&) 

CERTIFICATE 

ThiJ: ii to certify that the w«tt recorded in the thesis cntitJed, 

"INFLUENCE OF ORGANIC MANURES AND LEVP.:LS OF NITROGEN 

ON GROWl'H, YIELD ANO QUALITY OF PATCBOULI (POGOSTEMON 

PA.TCHOUU PELLET) UNDER COCONUT PLANTATION" submitted by 
Y. Y. Kl.KON for the award of DOCTOR OF PHILOSOPHY Degree in 

HORTICULTURE to the Na.galand University, School of Agricultural Sciences 

&. Rural Development, Modziphema, Nagaland. is a faithful and bonafide 

Research Wodr. carried out undcr my supervision and guidanc.e. The results of the 

investigation reported in the thesis have not so far submitted to any other degree 
« diploma. The assistance: and help received dwing lhe coor,e of investigation 

and the IOUtCe oflitcraturc have been duly acbiowlcdgcd. 

o-t: --��.: .. �.3.::.�.7 ( V. B. SINGH) 

·- 



• 

'Rf91onaf�eardi La6oratory 
(Jf Constrt111:nt 'EsU26fuliment of CSI<R.) 

Jorfrat 7!J5 006, )lssam J!J{r[)J)I 

• 

'Dr IJ'arvdi,m (jangaaliar<J{po (ll'q <Juio) 
'.M.'li:di, ft©., 'FlICJflE,, ({)irrcwr 

-��������������� 

CERTIFICATE 

llm 1, 10 certify that the work recorded tu the thesis cntulcd, 

"l'rLl!}'.1'CE OF ORGANIC MANURES AND LF.:\'ELS OF NITROGEN 

0'11 GRO\\TII, YIELD AND QUALITV OF i'ATCIIOLLI (l'OGOSTEftlO/V 

I' I TClfOl I I l'ELLET) UNDER COCONUT l'LANTATION'' submlucd by 

\. \. KIKON for the award of DOCTOR OF l'IIILOSOPIIY Degree in 

IIORTICL L 1 URE to the Nagaland University. Sch011l Ol \griculturnl Sciences 

,I;,. Rural Development. Medzipbema. Nagaland. 1� a lanhful and bonafidc 

Re-carch \\orl earned out under my supervision and guidance. fhc results of the 

m1c<.uga11011 reported in the thesis have no! so far submitted to an) other degree 

or diploma Ihc nsssstancc and help received during the course of investiguncn 

and the wm,.- ol literature bavc been dul) acknow lcdgcd 

l? ).. .�1-: . . . . .  

'  

LIBRA AV 

NagaJand University 
SASRO : Medzlphem 

- No. .LIL2.t.2,.r 

SJgn11tu Ii;) \ �  (  I  l  ,1 
D:ite: � t ' l " I  

(  P. G. RAO) 
Co-Supcrvr sor 



• 

ACKNOWLEllGEMENT 

It Rivr:.� me ,�rcw pli:m·11re lo express my deepest sense of grasimde 
111111) rnpervi�·e ur Dr. V. B. Sill,:lt, /'nlj<'.,.l'ur, /Je1xirtmen1 of Horticulture, 
School of Agricultural Sciences w,,/ Rural Development, Medziphema, 
Umvemty of Nagalond, jiJ1' his 11111iri11g g11idm1ce. e11co11rage111em, inspiring 
advice and support thro11glw111 the cnnrse of investigarion and during tfte 

preparation of the manuscript without which this thesis would not have 
wken 11s present shape. 

I w11 J!,rmef11/ 10 /Jr. I'. G. R1111, Director of Regional Research 
l..aborarory, Jorhot, the Co-Supervisor of my investigation. for his advice. 
encourage111e111, help. co-operation and Jbr alfowing me to analyze all my 
patchor.li samples and disflllation of oil. at his laboratory I 0111 also 
indebtetl 10 Dr. P. B. Ktmchilal. Scientist 'F' and Head, Medical, Arommic 
& Economic Plams Division, RRL . .lorhal for liis co-opera/ion and hefp 
11,/iile analvzing the samples for thts invcstlgation. 

I mu also xra1efid IO Dr. C S. !lfuili, Dr. S. /'. Ka111111jit1 t111,J /Jr. 
Pauli,,/! Ali/11 Kilw11, A.1".1"/1. /'rofe�.ton of Hnntculmre and Advi.10/J' 
Commutee Afemhers, )or their i11v11/uahlc suggestions and help in the 
preparanon of this 111w111.,·,·rip1. Aly 1/umh ore also due ro Dr. A. K. Singh. 
Aull Professor. /Jcpll. of Sm/ Scienn:. SASRD for his help rendered during 
•w l'h D Programme. 

Aly sincere thanks are (I/so dne 10 /llr. P11wu11 Kmm,r, /Jcp111y 
Director. Dr. Eli1l11111g Lottm, Dep111y Director and other staff members of 
Sime Hortsculmre Nursery, 4'%. mile /Ji11111p11r for their cordicil co-operation 
and jor providing congenial facilities while carrying 0111 my research work 
m the said Dcparlme111al farm. 

f would like 10 rhank both the Libroriuns of RRl, Jorlwl "'"' 
SASRD, /11e1/ziphe11111 for enabling me to 1111lize the library facihttes and 
for prowclmg me literature drw.,1� the investiganon period /L1y speciat 
thanks }!.II(', 10 rhe fk7xw1111c111 of Soil wul Waler conservat ion /hr providing 
me thr Metearotogical dala [or }()05 and 2006 and especially to /llr. 
Yirhomu Patton, Senior lab()r11tory •l.l'si.1·w111, Directorate of Soil & Water 
cornen·11tw11. Kohima. fur u,l,.ing 11m)1 111 ,mulyzing the Soil samples of the 
expcnmemal plots. 



I am also rhanlcf11/ lo Dr. Akuli Sema, Reader & Head of the 
Departmem of Horticulture. SAS RD for her co-operation and help extended 
to me during the period of this investigation: 

My cordial thanks are due 10 my belo�·ed wife and three children, 
far their enthusiastic encouragement and support, which enabled me to 
accomplish my dream to come true. 

Above all, I praise Go,/ our lord Jesus Christ for giving me good 
health, strength and blessings all through the course of this investigation. 

Aly sincere thanks are also due ro Shri, AJamo Jami /AS, the then 
Secretary to the Govt. of Noga/and. Department of Hor1iculture for 
permllting me to go for this course of studies. 

last but not the least. the author would like to express his heartfelt 
reverence to his parent.s, in-laws, friends and well wishers for their support 
and inspiration beyond the academic .rcene. 

• 

• 

Dated Medziphemn, 
The J:[-o�-or 



CERTIFICATE OF VIVA·VOCE EXAf,.flNATION O� Ph O (Ag.) JN 
HORTICULTURE 

DEPARTMENT OF HORTICULTURE 
SASRO. NAGALANO UNIVERSITY. MEDZIPAHEMA CAMPUS 

Oate:150509 

Tlus is to cert1f} that the thesis entn!ed ·• /,if111f'ncf' of organic mam,r,•; ond levels 

of nilrOgf'll on gro111h. yield and qUQ/t() of patchouli 11ndi'r coc um1/ p/<1nta/w11"" 

srbmined by Mr. Y. Y. Kikon. $/o Mr. Yilhingo Kil.on. Regrsrrauon l\o 26612007 
dated JO"' Jul} 2Q0.5 to the Nagaland Uni,er..i1} in fulfillment of the requirements 

of Doctor of Philosophy (Agriculture) in the subject of Horticulture has been 

elamined by examiners. l1ic, candidate was further examined h) Power Point 
presentation as well as oral!) h} us on 15 05.09 The performance on the oral 

examination has been found satisfactory WlS�lisfJ.;101?. We reconm1l'"nd.l-. 

r.:Q0mmend for award of lhe deg= of Doctor of Philosorh} (Agriculmrc) in 
flort1cul1urc. 

• 

.... ··········· ········••··· 

l'rof V B. Singh 
Supcrv 1sor & Chairman 

·� . . . . .  .  .... 151.51°.1 
Or Kirti Singh 
&temal \1em�t 



• 

• 

CONTENTS 

SI. No. Chapter Page No. 

I. INTRODUCT ION I - 4 

2. REVIEW OF LITERATURE 5. 13 

3. MATERJALS AND METI-IODS 14 • 28 

4. EXPERIMENTAL FINDINGS 29- 67 

s. DISCUSSION 68- 80 

6. SUMMARY AND CONCLUSION 81 - 84 

818LIOGRAPIIV 
. . . 

I - VII 

PLATES I - IO 

APPENDICES Appendix - I (a & b) 
and2(a&b). 



LIST OF TAllLES 

abkNo. Title Page No. 

I. Meteorological data of experimental 17 

site during Jan. 'OS to Aug. '06 

,. Effect of organic manures and levels 30 

of nitrogen on height of plant at different 
stages of cuttings 

3. Effect of organic man urns and levels 32 

of nitrogen on numtcr of leaves per 
plant Bl different stages of cuttings 

4. Effect of organic manures and levels 35 

of nitrogen on number of brnnches 
per plant at di ffcrcm stages or cuttings 

5. Effect of organic manures and levels 36 

of nitrogen on plant canopy at different 
stages of cuttings 

6. Effect of organic manures and levels of 41 

nitrogen on fresh weight of leaves per 
plant at different stages of cuttings 

7. Effect of organic manures and levels of 43 

nitrogen on dry weight of leaves per plant 
at different stages of cuttings 

8 Effect of organic manures and levels of 45 

nitrogen on fresh weig.hl of leaves per plot 
at different stages of cuttings 

,. Effect of organic manures ant! levels of 47 

nitrogen on dry weight of leaves per plot 
at different stages of'cuttings 

• 

• 



• 

• 

T•ble No. Title Page No. 

10. Effect of organic manures and levels of 50 
nitrogen on projected yiekl of leaves per hectare 

I I .  Effect of organic manures nnd levels of 54 
nitrogen on oil and alcuhol content at 
different stages of cuttings 

12. Effect of organic manures and levels of 55 
nitrogen on projected oil yield per hectare 

13. Effect of organic manures and levels of 61 
nitrogen on NPK, pH and organic carbon 
ofthe soil after harvest 

14. (a) Cost of inputs and sale price of produce 65 

14. (b) Economics ofpatchouli cultivation at 66 

treatment combinations of organic 
manures and nitrogen fortili1..cr 



Fie· No. Title 

LIST OF FIGURES 

Page No. 

• 

• 

I. Meteorological data of experimental site 18 

during Jan. '2005 to Aug. '2006 

2. Plan and layout of the experimental plot 21 

3. (•) Effect of organic manures on plant canopy (cm2) 37 

(b) Effect of levels of nitrogen on plant canopy (cm2) 38 

4 (•) Effect of organic manures on projected 51 
yield of leeves I ha (MT) 

(b) Effect of levels of nitrogen on projected 52 
yield of leaves I ha (MT) 

5. (•) Effect of organic manures on projected 56 
oil yield I ha (litre) 

(b) Effect of levels of nitrogen on projected 57 

oil yield I ha (lilre) 

6. I•) Effect of organic manures on N, P and K 62 
content in the soil after harvest 

(b) Effect of levels of nitrogen on N, P and K 63 

content in the soil after harvest 



LIST OF PLATES 

Pllce No. Title 

I. Experimental Site at initial stage of plantation. 

2. General view of experimental site at harvesting stage. 

3. Comparative view of control and pig manure with nitrogen@ 80 
kg/ha (M1N1) expcrimcntol plots. 

4. Treatment combination of farm yard manure and nitrogen@ 60 
kg/ha (M1N1) plot. 

S. Effect of farm yard manure and nitrogen @80 kg/ha (M1N2). 

6. Effect of vennicompost and nitrogen @ I 00 kg/ha (M3N3). 

7. Recording of plant canopy. 

8. Recording of observations of harvested samples. 

9. Samples under the process of shed drying. 

10. Dry samples of patchouli ready for oil extraction. 

• 

• 



LIST OF APPENDIX 

�•dil Title 

No. 

l. (a) Table for chromBtogram of patchculi oil after three months of 
planting (3 MAP). 

I. (b) Typical chromatogram of patchouli oil after three months of 
planting (3 MAP). 

2. (a) Table for chromatogram of patchouli oil after six months of 
planting (6 MAP). 

2. (b) Typical chromatogram of patchouli oil after six months of 
planting (6 MAP). 

• 

• 



• 

• 

LIST OF ABDRE.YIATIONS 

@ • at the rate of 

% • per cent 

et al. • Et allia (and co-workers) 
etc. - Et cetera 

t.e - that is 
cv. • cuhivur 

Fig. • figure 

g - grcrn 

mg - milligram 

kg • kilogram 
m • metre 

cm • centimeter 
h, • hectare 

I • tonne 

q • quintul 

VIZ. • vide list (nmnely) 
M - Manure 

M, • Cowdung 
M, - Pig Manure 
M, • Vennicompost 
FYM • Fann Yard Manure 
N • Nitrogen 

P10, • Single Super Phosphate 
K,O • Muri ate of Potash 
No. - number 

MAP • Months A Iler Planting 
RBD • Randomized Block Design 
JCAR • Indian Council of Agricultural Research 

NER • Nonh Eastern Region 

msl • mean sea level 
C.D. Critical Differences 
MD • Man Day 



Introduction 

• 

• 



CHAPTER- I 

INTRODUCTION 

Among the essential oil bearing plants, patchouli has prime 

importance in the perfumery industry. Patchouli is a tropical plant which is 

bdicvtd to be originated from Phillipines and Indonesia, but now, it is 
cultivated in different tropical and sub-tropical regions in the world. The 
lllljor producing countries are Indonesia, China, Brazil, Malayasia, India, 

Scychecles, West Indies, etc. Patchouli (Pogostemon cablin syn. P. 

pt11·houli) is a bushy nature herb belongs to family Lamiaceae, grown under 
llllli-shade condition of tropical plams. 

The commercial oil of patchouli is obtained by steam distillation of 

lbe shaded dried leaves and is one of the most important naturally occurring 

mernial oil used in the perfumery industry. Patchouli oil has notably strong 
flxllive properties and helps to prevent rapid evaporation of a perfume and 

tbeieby promotes tenacity. The oil is generally blended with other essential 

oils. like, with those of geranium or clove oil before use. It is used in wide 
IIDgC of toilet soap, scents, body lotions, pre shave and after shave lotions 
mid detergents. In very low concent�ions (2.20 ppm), the oil is extensively 
-.:! as a flavour ingredients in major food products, including alcoholic and 
....icoholic beverages, desserts, candy, baked products, gelatin, meat and 
lal products. Blended with sandalwood oil, it gives one of the finest attars, 
widely used in soap, cosmetics, tobacco and incense sticks (Sharan et al., 

995). Dry patchouli leaves ure used for scenting wardrobes. The leaves and 
ipical buds are a<!ded in bath for their anti-rheumatic action. ln Chinese 

llldicine, decoction of the leaves is used with other drugs 10 treat nausea, 

Wltiting. diarrhea, cold and headache (Leung, 1980) . 
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Total world production of patchouli oil is estimated to be around 1000 

IDmes per annum. Indonesia (Sumatra Island) alone accounts for more than 

IO per cent of annual world production and the bulk of the remammg 

.-mity comes from China (Robbins, 1983; and Tao, 1983). Currently, 

llldil is producing a very meager quantity of patchouli oil, and annually 

lmportmg about 20 tonnes of pure pmchouli oil and I 00 tonnes of fonnulated 

oils. There is a vast gap between dcnrnnd and supply which can be 

minimized by extension of area under patchouli cultivation in India. 

Patchouli cultivation was started in north-eastern region under forest 

;aruaion by CIMAP during 1962 (Anupkumar ct al., 1986). The warm and 

lunid climatic condition along with long duration rainfall seems to be 

oonducivc for luxurianL growth of putchouli in the region. Patchouli being a 

llllde loving plant can easily be cultivated BS an intercrop among fruits and 

pl1ntauon crops. At least 75 per cent land goes unused in coconut plantation 

••spacingof7.5 x 7.5 mas maximum roots activity remained in the area of 

plhn upto II radius of 2m and depth of 1.2m. ( Shceba and Nair, 2000). The 

Jisb value aromatic crop like patchouli cnn be accommodated in such away 

... they fully utilized distinct layers of soil and micro-climate without 

.. .,..iing with each other for light, nutrient and water. It is established fact 

patchouli is cultivated in warmer part of north-eastern region including 

without any nutrient inputs. Therefore, yield is comparatively low 

also caused depiction of fertility status of the cultivable soil. This 

.... lficauon and intcgrntion of land use system muy be effective m 

ning the ecological base of fanning in Nagai and condition . 
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Though, the crop was introduced in north-eastern region for 

..,..,·al cultivation as companion crop under forest plantation, where it 

lfflWing without any inputs. But now it is cultivated on agricultural land 

Patchouli is grown for good herbage and to get maximum herbal yield, 

requires both organic and inorganic manures. Sarwar et al. (1982) 
cd that application of a basnl dose of 25 kg N, 50 kg P

2
0, and 50 kg 

along with 100 kg N as top dressing in two split doses (first dose 

•oww ly afier harvest and the balance about two months later) resulted in 

lllliowm herb and 011 yield. Saha et al. (1992) found that use of 140 kg 

applied in four equal split doses increased the herb and oil yield 

pf..,tly in Arunachal Pradesh. Defoliation and leaf reddening have been 

N,td due to deficiency of NPK in patchouli (Vasanth kumar and Rao, 

In crop management, manurmg rs an important aspect which have 

impact on growth and yield of a crop. An integrated approach 

a,m� the use of organic manures and inorganic fertilizers as a source of 

nutrients to obtain high yield with quality produce is of prime 

.,...,.,e, besides maintaining soil health. Incorporation of organic 

,.. .. es into the soil increases the moisture holding capacity, humus content 

... Olher physical properties of soil. Therefore allows better root growth and 

plants and 

-.mer acts adverse effect of agro-chemicals ( Ghose, 1984). The direct 

of organic manures relates through the uptake of humid substance as 

decomposition products creating favorable growth and metabolism of 

as a result caused more yield in crops (Mathur and Guar, 1977; Singh 
o/., 1995 and Lalramthara et al., 2003). 



• intcrcrop in orchards in similar way. The nutritional requirement of the 

1111p and its impact on soil fertility has not been standardized so far in the 

also suitable for patchouli cultivation. Keeping in view of the existing 

lldmology gaps, the present work entitled ''Influence of organic manures 

application on growth, yield and quality of 

palclwu/1 Pellet) cv. Jobore under coconut 

.... t.tion" was carried out at Govt. Nursery, Department of Horticulture, 

Govt. ofNagaland, Dirnapur under (i to 9 years old coconut plantation with 

I. To study the effect of organic manures and levels of nitrogen on 

growth, yield and quality of patchouli. 

�. To study the effect of organic manures and levels of nitrogen on 

nutrient status of soil. 

3. To study the economics of patchouli cultivation with different 

treatment combinations. 

• 
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CHAPTER - 11 • 

REVIEW (JF LITERATURE 

l:1 EJ,"FECT OF ORGANIC AND INORGANIC NUTRITION ON 
GRO\VTH, YIELD AND QUALITY OF PATCHOULI 

2:1:1 Effect of organic and inorganic nutrition on growth and yield 

Patchouli is a soil exhausting crop and required liberal manuring. It 

responds well to both organic and inorganic manures. In a fertilizer trial on 

patchouli there was marked responses recorded to nitrogen and phosphorus 

but 110110 application of potassium. A response equation was formulated and 

used to calculate optimum fertilizer level: these were 107 kg N/ha, 38 kg 

Pz()yha and 4 kg K10lha for dry leaf of(2688 kg/ha) yield within 4 months. 

The oil content and quality were not effected by the fertilizer application 

(Adiwiganda et al., 1973). For soils of poor fertility, a basal dose of25 kg N, 

50 kg.P10$ and 50 kg. K20llrn was given in the form of urea, super 

phosphate and muriate of potash at the time of planting. Afler eight weeks, 

25 kg N have again to be applied in the form of urea. After each harvest, 50 

kg N has to be given in two split doses (the first dose immediDtely after 

harvest and the balance about two months later). In total, 150 kg Nlha is 

required to be given every year (Sarwar et al .. 1983). Foliar application of 

Utta solution (0.2%) was also reported tn induce better growth and higher 

leaf dry matter recovery. 

lrulappan and Ponnuswami (1982) carried out a nutritional trial on 

tchouli. They applied Nat 0, 60 and 120 kg/ha along with P10, at 0, 15, 

O kg/ha and K10 at 0, 30 and 60 kg/ha. Higher yield was recorded with 

application of 60 kg N, 30 kg P and 30 kg Klha . 

• 



Munsi and Mukherjee (1982) applied various doses of nitrogen in 

mentha, citronella and palmarosa and observed that all the doses of nitrogen 

increased yield of herb and oil content in all these three crops. They further 

reported that quality of oil enhanced by application of nitrogenous fertilizer 

than control. 

Bhardwaj et al. (1983) conducted a trial on various doses and split 

application of nitrogen in herb and oil yield in Mentha citrate. It was 

observed that application of 120 kg and 160 kg N/ha significantly increased 

herb and oil yield/ha, but application of 120 kg N/ha was found more 

economical than higher dose of nitrogen ( 160 kg/ha). 

Randhawa el al. (1984) studied on the effect of various levels of 

nitrogen in J.1entha cilrata and found that the herb yield was highest with 

application of nitrogen at 125 kg/ha, but levels of nitrogen (O, 50, 75, 100, 

125, 150, 175 and 200 kg/ha) had no effect on oil percentage. 

Deficiency of N, P and K caused leaf reddening and defoliation 

(Vasantha kumar and Rao, 1983). Analysis of healthy and affected 

(rtddened) leaves indicated that the sick plants were deficient of N, P and K. 

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

Funher. in affected plants, severe toxicity of iron and copper were noticed. 

They also reported that iron and zinc ratio was very high in affected leaves 

as compared to healthy leaves. Increasing levels of soil application of P20s 

(from O to 8 g/plant) was found to increase the growth of plant and green leaf 

yield (Rao and Vasantha Kumar, 1989). 

Munsi ( 1992) carried out a study on response of nitrogen and 

phosphorus on herb and essential oil yield in Japanese mint. He observed 

dial application of higher doses of nitrogen (I 00 kg/ha) increased herb and 

oil yield. 

0 
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Saha et al. ( 1992) found th Ell use of 140 and 160 kg Nlha in four 

equal split doses increased herb yield upto (62.87 t/ha) and oil yield 

significantly in trials carried out in Arunnchal Pradesh condition. 

The patchouli plant respond well to organic and inorganic 

nitrogenous fertilizers and application of FYM @ 11.25 t/ha together with 

228 kg each of ammonium sulphate and single super phosphate per hectare 

caused beuer yield after each harvest of leaves. Cow-dung manure and fish 

guano were also helped to increase the yield. Foliar application of urea 

solution seems to benefit growth as well as leaf production (Anon., 2002). 

Vinecta et al. (2000) carried out an experiment on Bacopa monnicsi 

IO find out of response of farmyard manure and nitrogen. Shoot length, 

number of shoots and leaves/m2, fresh and dry mauer accumulation were 

increased with increasing fertility levels. The highest values of dry matters 

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

A trial on increasing doses of nitrogen was carried out by Golez et 

al. (2002) at Poland on production of herb of Ocimum basi/icum. They 

reported that yield of sweet basil was increased with application of increased 

level of nitrogen up to 1.8 g/plant. 

Singh and Rao (2005) carried out a study on nutritional trial and 

applied nitrogen at 0, 100, and 200 kg/ha in Tagctes minuta. They observed 

that application of nitrogen at 200 kg/ha significantly increased plant height. 

hsli weight, leaf/stem ratio, leaf+ !lower/stem ratio, herbage (biomass) 

yield, oil yield and oil content. They further observed that uptake of 

nitrogen, phosphorus and potassium content increased as compared to 

comrol. 
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Singh et al. (2005) carried out a uial on response of organic 

manures on growth and yield in long pepper and applied fannyard manure. 

vennicomposl, poultry manure, decomposed mushroom compost and wheat 

straw @ 5 and IO t/ha. Application of fannyard manure at IO t/ha 

significantly increased number of leaves, number of sprouts/plant and length 

and diameter of main branch. However, vennicompost at 10 t/ha resulted 

maximum leaf area and spike yield/plant followed by fannyard manure at 10 

""'· 
Singh and Karki (2005) conducted a trial on rose water and rose oil 

bearing variety Gruss-anTcplitz to substitute the chemical fertilizer by 

application of various manures and bio-fcrtilizer. Application of fertilizers 

(NPK SO: 40: 30 g/m2) delayed flowering, whereas early flower bud 

appearance and maximum flower production were noticed with FYM + 

VAM application treatment. 

Pandey el al. (2005b) reported that all the sources of organic 

manures (FYM, vennicompost, poultry manure) had significantly effect on 

herb yield in Ashwagandlw in comparison to control. Maximum plant \ 

height, number of branches, number of leaves and herbage yield was 

recorded with poultry manure ( 15 t/ha). 

Pandey et al. (2005a) conducted an experiment on integrated nutrient 

managemen1 in Gentelia astattca and result revealed that the number of 

leaves per meter row length increased significantly by NPK (100: 50: 50 

kwha) as compared to control. Among the different doses of fannyard 

manure (10 I/ha) noted significantly more number of leaves as compared to 

lht rest of the treatment. They further reported that herb yield (fresh and dry) 

of crop increased significantly due to application of 10 I/ha FYM as 

compared to 5 t/ha FYM. 

0 
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Integrated nutrient management study was carried out on Bacopa 

monniesi. Singh et al. (2005a) revealed that application of 75 kg N and 5 t 

of FYM/ha on Bacopa monntesi recorded maximum number of leaves, 

branches per plant, spreading and herbage yield (fresh and dry) compared to 

other treatment. 

Manjunatha et al. (2006J carried out an experiment to study the 

effect ofbio fertilizers on growth, yield and essential oil content in patchouli 

cv. Johore under Bangalore condition. The results revealed that 75% NP+ 

100% K + Azotobacter + Azospiri/lum + VAM recorded significantly 

superior values for plant height, number of leaves, number of branches, plant 

spread, leaf area, yield of essential oil followed by 50% NP + I 00% K + 

Azotobacter + PSB + VAM and SOo/o P + NK + PSB + V AM. 

2:1 :2 Effect of organic and inorganic n utritioo oo quality of patchouli 

Rao (2002) reported that fannyard manure al 15 t/ha increased total 

biomass yield by 10.7 per cent and essential oil yield by 10.3 per cent over 

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

nitrogen ( 80 kg/ha ) enhanced the total biomass yield by 57 .6 per cent and 

iotal essential oil yield by 60.3 per cent. The quality of essential oil with I. 7 

ptr cent (E)- beta- ocimere, 2.5 per cent linalool, 73. l per cent geraniol, 

\S.8 per cent geranyl acetate and 2.0 per cent beta- caryophyllene was 

found to be good and was readily accepted in the market. 

Venugopal et al. (2005) carried out a trial on comparative 

perfonnance of patchouli under open and coconut shade condition. The 

result revealed significantly higher (fresh) yield under shade condition than 

open. Dry herbage yield was also recorded maximum in shade than open 

• 
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condition. They further reported that superior quality oil and high per cent 

oil recovery (1.65 per cent on dry weight basis) was registered in patchouli 
plants under shade condition when compared to open (0.87 per cent) 
condition. 

According to Sharma and Sharma (2003) 100 per cent oil was 
reverted within 3 hours in case of fresh leaf (80 - 87 per cent moisture) 

whereas, BO - 90 per cent oil in semi-dried leaf (30 - 40 per cent moisture) 
took about 5 - 6 hours for recovery, and more than 90 per cent oil was 
recovered within 9 hours of distillation in case of dried leaf (10 - 20%, 
moisture). Shade drying of leaf and storage upto 150 days seemed to be 

congenial condition for maximum recovery of oil. 

Ramchandra cl al. (2006) evaluated different varieties of patchouli at 
different spacing. They concluded that var. Johore showed better results and 
more oil content compared to Java (3.0°/o and 1.4% respectively). They 
l'ttOl'ded that maximum cumulative fresh herbage yield (7.89 t/ha) and dry 
herbage yield (3.15 t/ha) and essenuet oil (86.52 I/ha) with a spacing of 45 x 
45 cm. Patchouti alcohol was also more in var. Johore (47.2%) compared 10 
var. Java (32.500/o). 

Jessykutty (2005) advocated the application of organic manures at 4- 

S Vha along with 80:50:50 kg/ha, N, P and K for commercial production. 
However, nitrogen requires to be given in split doses. He further remarked 
lhll application of calcium and magnesium increase the oil content in 

patchouli. 

• 
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Omidbaigi et al. (2006) observed that nitrogen fertilizer ( I 50 kg 

1',/h.a) and plant density ( 14.3 plant/m2) had important role on enhancing the 

essential oil content and composition of Tanacetum parthenium. 

2:2 EFFECT OF ORGANIC AND INORGANIC NUTRITION ON 
SOIL NUTRIENT STATUS 

Application of organic manures helps in improving soil organic 

carbon which is crucial in sustaining of soil quality and agricultural 

productivity of land. Nutrient concentration and soil biological practices 

also enhanced by addition of organic matter. (Katya], 2000). The soil organic 

matter also contributes tremendously to cation exchange capacity that 

enables the soil to buffer nutrient concentration in soil solution, apart from 

helping storage of plant nutrients (such as N, P, S and micro-nutrients etc.) in 

soil (Sanyal, 2001). It also increases availability of nutrients from the soil 

llihich are already present in the soil but not available to the plants. 

Application of FYM in the soil provided additional nutrient to the plants as 

well as improved the physical and biological properties of the soil (Reddy 

and Swamy, 2000). 

Anwar et al. (2005) conducted a field trial to study the effect of 

organic manures and inorganic fertilizers on growth, herb and essential oil 

yield of basil crop. Various combination of farmyard manure and 

vennicompost as well as inorganic fertilizers (NPK) were employed. 

Application ofvcrmicompost at 5 I/ha and NPK at 50, 25, 25 kg/ha exhibited 

maximum plant growth, herb, dry matter, oil content and oil yield. Content 

of principal constituents of basil oil (methyl chavico{) and linalool were also 

higher under integrated nutrient management especially when vennicompost 

was applied in combination with NPK. It was also noticed that organic 

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

• 



Bhaskar el al. (2005) conducted a field trial to study lhe effect of 

various soil amendments viz., well decomposed compost @ 30 tfha, lime @ 

2 tlna, single super phosphate @ 600 kg/ha and gypsum @ 2 tfha with or 

without recommended dose ofNPK. The highest oil yield of25.5 kg/ha was 

recorded when gypsum and compost were applied together wilh 

recommended NPK dose followed by 23.08 kg/ha NPK + SSP which was at 

par with treatments of NPK + lime+ compost (22.61 kg/ha) and NPK + 

compost (20.6 kg/ha). It was also observed lhat saturation in tenns of 
calcium and potassium favours the growth and yield of paichouli. 

A field experiment was conducted to find out the response of organic 
ftrtilization (caule manure )@O, I, 2, 3 and 4 kg/m2 on Achillea millefolium. 

All !he doses of organic manure increased biomass and essential oil yield as 
compared to control. Level of carbon, potash, calcium and magnesium status 
of soi! was not influenced, whereas, available phosphorus increased up to 
ISO per cent by application of organic manure (Schaffer el al., 1993). 

Sanwal et al. (2007) studied the effect of different organic manures 
{FYM, Poultry manure, Pig manure, Rabbit manure, Bioplus and Neem 
cake) and 100 o/a NPK on residual fertility status of soil in turmeric under 
Megha!aya conditions. Highest organic carbon ( 1.89 %), organic matter 
(3.26 Vo), available nitrogen (326.2 kg/ha) were recorded with FYM 
application while maximum pH (5.8), available Pi<), (46.70 kg/ha) and 
exchangeable calcium (3.28 kg/ha) and magnesium (0.74 kg/ha) were 
D01iced with poultry manures. The pig manure caused maximum availability 

of potassium (243.8 kg/ha) in soil after harvest of the crop. Further, pig 
manure also enhanced residual fertility status of soil in comparison to other 

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

• 



fertilizers. Application of FYM, poultry manure and pig manure 

considerably reduced the soil acidity and significantly increased the 
accwnulation of organic matter. 

2:3 EFFECT OF ORGANIC AND INORGANIC NUTRITION ON 
ECONOMICS OF PATCHOULI 

Adopting of any cropping system by fanning community will 

ultimately be decided by its economic and advantages. The mono cropping 

of coconut generated employment opportunity of only around I SO man days 

per hectare per year, whereas, various cropping system could generate 
additional employment of 130-606 man days per hectare per year with a net 
return of Rs.50,000/- to Rs.1,00,000/- per hectare in coconut based farming 

(Sivarama, 2002). From along terrn fertilizer studies in coconut on Alfisols, 
it was observed that the fertilizer treatment lOOOg N - 437g P - J667g K per 

palm per year recorded significantly higher nut yield (136 nuts/palm) than 

the treatment SOOg N- 21 Sg P - 833g Kl palm/ year (I 04 nuts/ palm) and no 
l"ertiliz.er (58 nuts/ palm) (Reddy et al., 2002). 

Production from 2 hectares of land can support 2 distillation units of 
onequintal capacity (60 kg dry [eaf7batch) at a time. Running of two units of 

111111.ler size will be more economical as compared to large size one in 

laptci of labour utilization and distillation efficiency. He further remarked 

lhll this venture will provide employment generation of 1255, 1285, 1285 

IDCI 1275 man days in first, second, third and fourth year respectively. It was 
�� concluded that these units gave a net return of Rs.95,450/- Rs.2,34,120/­ 

IIICI Rs.1,58,J 20/- in first, second and third year respectively (Ahmed, 2002). 

��
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