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Influence of integrated nutrient management on the perfornlance 
of coconut palm in littoral sand 
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Abstract 
:\n experiment \Vas conducted in littoral , andy soi l at COC(lllllt Rl',carch St~ti l1 n. Kon:Hh.. Ori ssa durin g 1997-98 ~nd 
199H- 99 to a,s ~ the cJ"fcct of inte g.rat ed nutrient I1l;UlagCI11Cllt rnJctice:. on local tall palm .'> takin g [it tee n trcat me nt 
cOlllbinations of organic manul·c. (nee m cake. mu stard cake. FYM and poultry manure) and ' PK fertil i"crs with or 
w it hout ill Silll green manuring. o f" cowpea and hor\cgl'am un equal nutrient ha~i\ . Tile studi es rel'ealed that the integrated 
manuring practices had no noticeable impact on the he ig lll and girth oj" th l' adult bea ri ng pJ11115. The me;ln nUl1l hcr o f 
functional lea ves per palm as well as the rate llf producti on of leavcs Jnd in t"lil re\cences. ho \Ve l'er, s ignil'ieal1lly increased 
hy thc appli cation of YM alongwith NPK Ccrtili 7. t:rs an d al,o hy ill sil{( gree n manuli ng with cowpea in the PJlm ha.,in. 
There \Vas aho si~n i ficalll i nrrca,c ill (he product ion (l I nu mber of fe male 11 QII"er , ( 137 . I :;/pall1l/ year'). frui t sci (: 6. 71 'I; I 

and nut yield (44.00 nuts / palm/YL:ar) under the treatment wherein FY:-v1 :lI1d "I PK fertiJilns were applied along wi th ill 
Si l ll green manuring with cowpea compared to the corrc ' ronding values of 88. 00/palm/year. 34 .35'/' anr! 24.1 3 nut I 
palm/year in the re spective charac ters under NPK fertiliz.ers alone treated as control. Til e integrated nutriellt r ackal!e 
:1lso inrlucnced the pH, organic carhon content. available N.P and K content, of the concc illcd soil and the leaf PK 
content s or th e palms under study. 

Kc\' II"()rr/s: LillorJI sand. intcgl'atcd nutrient management. ill si/II Ilrecn manuring 

Introduction Material and Methods 

A large extent of coconut plantation tn coastal The study was can'ied out at the Coconut Research 
Ori Sa stands on the littora't sand. The pt"Oductivity status Station, Kona r" (OU T) during 1997-98 and 1 99 ~ -99 

of such plantations maintains a low profile the rCLlsons to find out the effect of imegrated nutrient manag ment 

of which are not far to seek: poor nutrit ional status. low on the performance of coconut palm in li ttoral sand. 
CEC (0.4-0.S4 mel lOOg) and low organic carbon content Before taking up the experiment. the s i I of the Research 
(0-0.46'%) of soi I (Khan et al., 19(4). Also the pl'oblem Station wa anal ysed to assess the physico-chemic al 

of low productivity is aggra vated by the loss of organic characters. Thc resul t revealed that the soil was very 

matter due to hot and humid climate. Some past studies. low ill w:.tter Iwld in g capacily and high in rate of 

however. indicated that the productivity of the littorLlI infiltration. The soil was also low in organic carbon 

sand could be improved by the combined use of organic content (0.04-0. 12%) and available nitrogen (36-66 kg/ 

manures. green manuring crops and inorganic fert ·ilisers. ha.) and mediulTI in phosplJU'us coment (28-33 kg/ha.). 

In the present study. an attempt has been made to develop The study was conducted follo win g a F ac torial 

a location specific integrated nutrient management RLlndormi:ed Block Design with 1S different treatment 

package by involving hoth organic and inorganic sources comhinatiolls of Factol' A and Factor B which are 
of plant nutrients so as to improve the prod ucti v ity status replicated twice. Factor A comprised of FI (chemical 
of the soil of palm basins, which in tllrn could influence Certilisers(NPK) adjusted to meet lhe recommended 

the performance of the coconut palm grown under such dose.SOOg N. 320 g P and 1200 g K per palm per year) as 

conditions. control. F2 «eem cake(Skg/palm/year) + chcmical 
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Inlq:r,Hcd Jl ulrient 1 11~1IIa[! C/l1 e Jll i ll CllC()Jll.l1 

bhk 1. Erkcl ul illl ~<:l'akd nlllri ~nt ll lHlJ :t!:CI11Cnt Oil the gro\\1h chanlckr, of Coconut Palm 

'1 l"l'alllll'1l1 I n<TI'~'" in pl an l [ll lW,I'l' in gi rlh of 1"\0. of fun ctiol);l i Numher of IC;lYCS 

Ill'i ~ht (<;" ) palll1l ~ ) Ir'II ' ~S ver pallli prodllcedi palm/year 

1')(j 7 -')~ I~WI-')9 1'i'!7-')H I{) 'lS·9? 1997-'.IX )991\9'./ 1997-91\ 19'./1)-99 

Fal'lor ,\ 

F 1.25 1.67 2~(1 .iO(, 21) ~ , 21.67 8j 4 1038 

F
J 

1. 3~ 1.~6 12(l J.(lO 22.21 24.+6 938 I1.04 

I. S9 1.72 2.22 .:I.').' 22.20 2~A6 9.2 1 10.75 

r , 1(,') 2.62 :' I., 5.17 2J79 2642 1046 I1.38 

f 1.30 2.02 2 ~ <) 4.5 2 23 .04 25.54 10.04 10.92 
(1}.(II.f}:') \S 0.50 (l.(i5 U[ 0.3~ 1.65 1.23 0.50 

brtor R 

G. 1.-12 1.82 228 :1.1 () 22 .18 23 . 6~ 8.83 1048 
(j 1.76 1.9:\ 3.5-1 -198 22.70 2-1 .93 10.20 11 28 

(io 1.72 2.16 2)5 ).:;0 22 ..13 2-138 955 10.93 

Cll.( tI .IIS ) NS NS 050 I.\)9 !'is 0.50 O.lS 0.39 

fnl cradiull (Factor t\ x Factor B) 

H i , .. 1.0-1 I.~:i 2.35 2.05 20.03 2138 8.13 10.00 

F(i 140 1.96 4.0" -102 21.1 3 22.00 8.88 1063 

Hi. 1J2 1. 81 2.17 111 20.73 21.63 8.63 1050 

f oG 1.77 2.0() 2.25 2.65 22.00 2J88 863 10.50 

r ,(;, 2.00 1.20 HJ6 5.95 22.25 2-t88 10.00 11.25 

f,<J ! 1 . 7~ 232 2.S6 ) 22 2~JS 2463 950 11 .38 

F,G.. 133 1.)3 2.2:=i 267 n .l) 22.50 8.63 10.50 

I)i . 1.54 1.90 2.03 450 22JH 2-1 .00 0 88 11 .25 

FG, 2.80 17 1 2.~8 7.68 22;g 2388 9. 13 10.50 

F(i 
~ " 

U:7 2. 27 2.-10 -1 .62 1138 2550 9.63 1100 

f,G , 208 2.68 3.97 531 2-1 .25 2738 11 38 11.88 

F,G , 1.12 2.90 3.02 )j9 23.75 2638 1038 1125 

F,G 108 1.99 2.17 3.50 22.75 24.88 913 1038 

I',C , 1.80 2m vn 5. 15 2J50 2636 1088 1138 

FoG, 1.6-1 2.0') 2.3 1 4.90 2288 2538 10.13 J 1.00 

CD.((Ul5\ l\S NS NS NS NS NS 0.39 NS 

krtili sers(NPK) adjusted to meet the recommended 
dose), F] (MlI sw rd cake( Skg/paim/year) + chemical 
fcrtilisc rs (NPK) adj us ted LO meet the recommended 
dose) . F~ (F YM(2 Sk g/palm/ycar) + ch e mic a l 
fcnili sers(NPK) adjusted to meet the recommended dose) 
and F,(Poullry manure(lOkg/palm/year) + chemical 
fcrlili sers(NPK) adjusted to meet the recommended 
dose). Factor 13 comprised of Gil (no green manuring), 
GI(i1l sitll manu ring with co\\ pea (Vigna lInglliclllat({) 

and G
2 

(ill silll manuring with horsegram (M({cmtv/oll/{l 

III1i/Tomlll ). Observations 0 11 plant hei ght. g irth. rate of 
leaf production , number of leaves/palm/year. number of 
infl orescenc es/palm/yea r, number of female flow ers/ 
p:Jlll1/year. fruit set (%), nut yield. nul weight and copra 
weight per nUL were recorded at the end 01' June of the 
respective years. Soil and leaf tissue samples were al so 
colk:cled from all the treatments and anal yzed to stu dy 
the nulricnl swtu s of palm basins as well as the NPK 
contcn(s of palm Iei]\'~s. 

Results and Dicussion 
A careful analysi s of thc data presented in ·Table 2 
indi cated that the highest nut yield /palm/year was 
recorded under the trea tment F4 where in combined 
app l ica tion of Fann Yard Manure and chemical fen ilisers 
adjusted to meet the recommended dose was made. T his 
treatmen t was found to be stati stica ll y superior to the 
reSl of the com binations tried. Among the green manuring 
crops grown in the bas in area with an objective of 
im proving the prod ucti vity status of the soi I, ill situ green 
manur ing with cowpea (Vigna unglliculata) was found 
to the best during both the yeurs of study. It was quite 
interesti ng to observe the interac tion effect of both the 
fac tors green manuring crops and organic manures + NPK 
fcrtilis~rs on nut yield rlCl' palm per year. The highest nut 
yie ld per palm per year duri i1,? both the years of study 
was recorded ullder the treatmenl F~G , where in FYM + 
chemica l fertili sers adjusted to meet the recommended 
d o~e was made along with in sit l( green manuring with 
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SC.Sahuo_ Dilli p K .()L\I·a, G.C.A char ) u allo J.\1. l'allda 

Tahle 2, Effect 0(' intL'graterl nutrit'llt management 011 the reproductive behaviour and ~ ielrl dtarllcters of OCOl1ut I'alnl 

Trea tment i'i lllllber of 1\ umber orfl'OIl1 ir Selti Il~ percc ntagt 
inllorescwc('s 11 0 \\(' 1-" per p~11l1 lH! r ycar 

lIef p:tlm pC I' y~ar 

I997-9S 19%-99 1997-9 H [9%-Y9 !'i'i7-YH I'!vS-91) 

hlct ur A 
F

I 

F, 
6.~~

]A: 
6.96 
10.00 

7".79 
11 5 . 0~ 

95.13 
1~ 0. 92 

360213-1Y) J 

3:i.O:i ( ,2'IS) 
' 'i .2Im.:.; 
JU. cl ' l J5 ,tJ..l1 

F; 66~ 8.1\3 9-1 .S 119.2 1 _,6.5(,1.;:).-181 ' ).-+11 ;: ~ 7, 
F; 8.00 10.63 1:5.96 130. 8, 3C1 2Sm 02) 1('.6-1 .,).(, i i 
F, 7.00 9.00 1\ 196 1 2~t07 35.25( .,,3 I) 3:i'sor3~ . I i 
CD,(O,O· 0.19 0.21 1.91 2.98 O.9l 0.-1.1 
Facto r B 
Gu 
G, 

6.(>() 

7 ») 

8.5:; 
958 

10165 
J 10.:5 

11370 
12-.18 

357-!(3-I. 12 ) 
,5 , 'lil-lJ7) 

' - . 7 11 .~ ~ .( )(JI 

35 <l l '.'-l A.l l 

G, 7.03 9.00 104.08 11780 35),7( 3-IJ -I ) ~6 10()-1.S2 1 
CD_(O.05) 015 0 16 I.~ R 2JI : '5 OJ.1 
Interaction (factor A x factor II ) 
FIG. 5.88 6J8 76:<8 SHOO : -.7<) 1 3~ 201 l-l J 5\3IS-I 1 
F,G , 6.50 7.63 8163 10:i.75 36 22( 3~. 9 1 ) :ljj3n3 -1 I 

F,G! 638 6}g 7RJR 916~ 3607! 34.6~ I ,-; 3-1 .15 1 

rp .. 
F~G, 

6.88 
800 

963 
1038 

109.63 
12:138 

112.88 
13 100 

3-I : m I2 ) 
345 8iJ2 2 II 

.16. 82(.1) .91 1 
36 J7( liJ.(KI\ 

F,G, 
(G­

7.38 
6J8 

10.00 
8.13 

112.1 :1 
9000 

118.88 
11 6.63 

35 -1-1(3162) 
-,6oi i:> -,67) 

)6,81(15 l) I \ 
35.19(33. 21 1 

F;d; 6 B8 9.1 3 10050 12163 3(,-1 m .3-1 ) 35 11133.09 · 
F,G) 6.63 8.63 94.13 1\ 93 30. -3( 35 4 3 ) li. 9~I.l4A~ J 

F,G" .7.38 1025 122.75 1~5.38 36.0913-1. 70) 36.60<3:i" J 

F,G, 8.75 1113 \3038 13 .D 365 813: .52 1 36 11 ;5 " 1 
F,G! 7.88 1050 124.75 130.13 .;(II SI 3~ . 5\ . 660(3-..1 ) ) 

F,O" 6.50 8:;6 10').50 1~\63 3502,31.(3) 35.5 SI.1J.-U) 
F,G, 7.63 9.63 115 .38 Ij U 8 35.60\13.89) 35.-lI t3J561 
F,G2 
CD.(O.05) 

6.88 
032 

9.00 
NS 

11100 
33 1 

129.00 
5.16 

35.13(33.12) 
I S 

J5. n l . . 0 
O. .j 

Treatment Number of nut'i per Weight of nul (g) Weight of top rn per 
pal m per year nul lg) 

I997-9!! 1998-99 1997-9l\ 1<}\jS-99 JlI97-Wi J')\IX-99 
Factor A 
F, 18.25 254~ 419.75 -12R.62 131 .17 132.-IS 
F, ~: .25 3.~. 0-1 422.79 429 88 m.~7 13-1.35 
F; 1975 32.0-1 423.61, 43181 131. 7 133.0.1 
F, 2175 4150 -114.32 437.28 1.\3.71 1:;5.20 
F, 2108 11.79 42-1.54 ~38.72 132. 8B 133 00 
CD,(O_05) 08 1 0.59 4 85 395 1.62 1.65 
Factor B 

20. 20 ~ 19:- ·W.I:; 4~905 13206 13107 Gn 
G, 22.05 35.65 424 .74 -135 70 13307 I )~ OS 
G, 2080 3.1 10 -121.1-1 ~ 3~ . 14 132.'5 1:1,6 
CD_(O,OS) 0.63 0 -1 5 3. 76 306 NS NS 
Interaction (Fllctnr .\ x Factor B) 
FG 17.50 24.13 41 8.1 3 42(10:1 1)033 I~ 1.58, " 
F,G , 1938 2675 420~5 429.68 131 053 132-1(, 

F,G! 1788 25.38 -I 20.R8 430. 13 131.1 7 I~J-I O 

FP . 2100 32.75 41 6.7.' 427.0S l33liO 13: .05 
F;G, 23J8 38.00 42-1.50 429.28 1 3 ~ 17 I 5. -~ 

F,G, 22.38 3438 -127. \3 -1.1' <0 132.6-1 132-1(, 

F;G,: 1938 30.63 421 .88 4:5.10 1,0057 1.1 1. ' 5 
F,G , 20\3 :1363 -128.00 435.63 I 32.7i 1 ~.j 20 

F,G, 19.75 31.88 4 20 . ~- -1.'-1. 0 131J7 IJ .O-1 
F:G,:. ~2 .63 3975 -106. S 4324 1'-1.35 135.18 
F,G, 2575 44.00 415.18 -1-15.15 131 27 135. 1 
F,G! 22.88 -1075 411.00 43l~3 13:;.53 1' 5. 27 
F.G 20.50 3238 422. 13 -139.05 130.96 \3 1. 2 , " 
1-',° 1 

2163 35.88 -I2:'.() -138. -" 133.(,3 I31(l-+ 
F,G) 21.1 3 ~J 13 425.75 -I3RJ 5 I -1. 05 13-L-I 
CO.(\I.051 1.01 'is NS 'S , S 
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inlt'uJ tc J nu tri ent 1l1:J 11;I!!Cmcnt ill cuconut 

lahll' .l. LlT('rI or inlq!rfl tcd nUlricnt JlIarull!l'm~ n l 011 1\, I' & h. ('Wllr llh 01' ('oco nut h'a l' in littoral sand 

lrc: ltIlH' llt 1\0 1' '' . ( K". ( 

1')!)7·91:i I ') l)"' ·<)~ }l) lJ7· 'iX 19%·t}1} 19l)7·Y~ l\19S · ')~ 

1'.ldl)l' .\ 

I::.~S 25 .1 2 J IO.-:-S -I2H2 1:; 1.1 7 J :; ~) ~ 

L,l'l lC f' .\ 

US 1.-16 0.17 O.I~ OYS (l.6') 

2.03 I ~n 020 0. 13 1.25 1.17 
I(,S 17-1 0.1 0 o13 1. 19 Ll 2 

I . ]jJ 2.11 0.22 0.1-1 133 1.25 

F, 2.27 1. 9, 0.21 D.I-I IJI 1.2 1 

Cll.llJ , lI~l O.tll) O.:!:' 0.03 0.01 D.12 0.13 

I· ad II)' B 

I i IN 1.56 O.IS 0.1 ~ 1.08 0.96 

Ii ~13 2.0{) O~O 0.14 1.29 1. 21 
( i . 2.17 I ?i l) 0.20 0. 1-1 1. 23 Ll O 
ell.fil.II:;, om n.11} \S 0.01 0.09 0.10 

illtrrill'tillil (Fllclor ,\ \ Jiad ul' Il ) 

I',C, 1.26 IJO O.IS 0.11 0.7~ 0.' -1 

H i 1.-10 1.70 0.1 7 0.12 1. 02 o.g:; 
r,r; I.('~ I J9 O. IS 0.1-1 o_ ~~ 0117 
J(i , IA7 1.-1 7 0.19 0.11 1.1 7 1.05 
j'Ci, 238 2.05 0.21 0 12 IJ2 1.2 8 

I .C,. 22-1 1.89 0.20 0. 15 1.27 I.IS 

I , (~ , . 1-10 1.51 O.I() 01 2 102 0.% 

Iii , 1.68 1. 80 O.l ~ 0.1 -1 121) 1.1 7 
F( i, 1. 96 1.91 0.20 0.12 IJ.1 1.2 3 

2.13 1.7 2 0. 19 01:1 1 .2~ 1.15 
I(i :.' .RO 2.50 0.2-1 0 15 151 )-10 

F,G, 2.66 2 11 0.22 0. 1-1 1..17 1.21 

I ,(j" 2.10 I.S0 O. ~O 0.12 1.20 Ll O 
Fe; ~.-II 1.96 0.22 0.15 1.-l2 I. J-I 
I' ,(i , 2.30 2.15 0.21 0.1 .'1 IJ 2 1.19 

UUII.U5\ 0. 11, NS NS 0.02 NS NS 
FI~';(/'( ' \ III pmrmht" ,,\ u.'prl'\{'/lf l mTI '\pIlIltJm~ ttllgll/uJ' I'ul llc.\ 

COWPe~1. The cff\!ct of interacti(lll was. howe ver. found 
10 he slat i ~ t ic ally significant on ly during the ~econd year 
of stud y. Th i ~ kitld of di fferentiul be havio ur of the palm 
in rc~pcc l or nut yield mi ght be attributed to the 
c1Il11ulati w errect of the integ rated nutri ent management 
of tile basi n area in due co urse. 

In the prese nt study, tho ugh the impact of the 
It\\lllllents tried. was not very conspicuous on the growth 
characters s ll ch a~ increase in pl ant hei ght and girth of 
the palm. number orfullc ti onalleaves per palm. was wel l 
rcfkctcJ on the rep roduc ti ve behaviour o r the palms 
(Tahl e I and 2) T he rate of k ,d' produc tion was 
si~nili('antly increased by the aprlica lion or J. ~ ' 1"1 alol1g 
\Iith chemical fe rtili zat ion as we ll as by ;]dopti on of ill 
.I 1il{ green manuri llg with cowpea during both the yea rs 
of study (Table I). The resu lts ohtained in the rresent 
stllJ~ arc ill linc wit h the fi ndin gc; of Namhiar ('I (If., 

(/983) and Nallathambi el (//•. ( 191.18) Nallatha mb i 151 (il. 

1988 conducted all experiment 011 th t,; effect of various 
organic manures with rl.:quired quantity of ch~ll1ical 
fcn ili sers on equal nutrient basis on the cullivar East 
Coast Tall at Veppa n~ulum and observed that the 
treatment involvi ng FYM and chemical fertili ze rs was 
:.upcri or to the remaining treatment s and control exc t.: pt 
gret,;n manure treated palms for increa si ng the nut yie ld 
of coconut. The highest number of innorescenccs and 
fe male flowers/ palm during both the years of study was 
reco rded under the treatment F.jG! . The study also 
revealed th at the adopti on of int eg rated nutrient 
management practices had very little impact on the weight 
of nut and copra yield per nut (Table 2). 

Applic illio n of FYM al o ng with NP K from 
inorganic sources and ill situ green man uring with cowpea 
in littoral sandy soil considerably improved the soil pH, 
orgallic ca rbon content and ultimately the productivity 
~L:l tu s of the soil by making more of NPK avail able in 
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the so il . Thi s in turn helped the pa lms in ek,,<tting tile 
statliS orlcafNPK (Tahk 3) which ullimately inilucnceci 

the reproJ uct i ve bLha vinllr or the palms unck r slud y. I hl' 
rc fle c tion of \\' hi c h was ",:e ll observeJ on the nul 

pn.1dllc ti on. A ll these llli ght ha ve becn po!:>s ihlc only 
because ,)f the p.radual illlrron: lllclH in thc stalus or the 

rilizosphcrc of pa lm basin and the quick rcsponse or the 
101', ' yicld ii lg pal ms ~ro\Vn on the littoral sand w hich is 
ull usua lly poor ill it ~ prod ucti vity qatus. 

T he finJings or' the presc nt study cou ld be well 
utili sed by the cocon ut growers w lw rc the nor is heing 

groll'n under tile con temporary conditions to that of the 
expc l'imclltal site. The impact of this I\.inci or study could 
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