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Abstract

Fertility status of surface soils and nutrients content of arecanut leaf from stations,
where the NPK experiments conducted, were evaluated. Organic C was optimum in soils at
Vittal and Peechi due to green leaf application. Bray P-1, P was adequate in soils at
Vittal, peechi, Mohitnagar and Kahikuchi, because of P fertilization. Exchangeable KO
was sufficient in soils at Hirehalli, Peechi, Mohitnagar and Kahikuchi as a result of addition
of muriate of potash. Application of fertilizer-N increased acidity and decreased exchange-
able K and Ca content of soils at Vittal, Peechi, Mohitnagar and Kahikuchi. N content of
leaf appeared to be rather low, whereas K was high. Leaf-P was low in samples from
Vittal and Hirehalli but satisfactory at Peechi, Mohitnagar and Kahikuchi. Ca content of
leaf was above the average value in samples from all the centres except that of Peechi.

Introduction

Arecanut generally grows in acid soils of
medium to low fertility. In such soils appli-
cations of organic manures and fertilizers are
the common practices to increase the yield
of arecanut. Prolonged use of such sub-
stances alter the soil properties ultimately
affecting the nutrients content of leaf. 'In
the present study, effects of continuous
applications of green leaf and fertilizers to
arecanut on the mineral nutrients content
of soil and leaf were investigated in the
existing NPK manurial experiments.

-

Materials and Methods

NPK manurial experiments were started
at Vittal in 1961, at Hirehalli in 1962, at
Peechi in 1961, at Mohitnagar in 1967 and
at Kahikuchi in 1962. The lay out of the
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experiments was 34 factorial with NPK and
green leaf (G) as treatments at Vittal, Hire-
halli, Peechi and Kahikuchi, consisting of a
single replication. At Mohitnagar, the
design was 33 x 2 factorial, with NPK and
lime (L) treatments and 3 replications. The
levels of nutrients at Vittal, Hirehalli,
Peechi and Kahikuchi were 0,50, 100 g N;
0, 40,80 g P,0s5 0, 70,140 g K;0 and
0, 7, 14 kg green leaf/palm/yr. The treat-
ments were revised at Vittal in 1971 to
include higher levels of nutrients. The
revised levels were fixed at double the
rate of the original treatments. The treat-
ments at Mobhitnagar comprised of 0, 100,
200 g N; 0,40,80 g P,0Os and 0, 140,
280 g K»0 with ¢ and 1 kg lime/palm/yr.

Soil and leaf samples were collected
from Vittal, Hirehalli, Peechi and Mohit-

nagar during October, 1976 and from
Kahikuchi during September, 1977 for
analyses. Soil samples were taken by



tubular auger from 0 - 50 and 50 - 100 cm
depths. Soil samples were air - dried,
pounded in a wooden mortar and pestle
and passed through a 2 mm sieve. Leaf
samples were washed in distilled water,
dried in oven at 70°C and ground in a mill
to fineness.

Estimations of pH (H,0), pH (1 NKCD,
electrical conductivity, exchange acidity
(1 ~ KCI), organic C (Wakley - Black),
available N (alkaline KMnO, distillation),
available P (Bray P-1) and exchangeable
K, Ca (N 1 N NH,OAc) were carried out in
soil samples. P was estimated in Spectronic
20, spectrophotometer at 660 m W, whereas
K and Ca were determined in an EEL flame
photometer (Subbiah and Asija, 1956;
Muhr et.al.,1965; Kamprath, 1967; Jackson,
1967).

Totai N in leaf samples was determined
by Kjeldahl method. The leaf samples were
digested in a mixture of HNO; and HCIO,
acids. P, in the extract, was estimated by
vanadomolybdate method. K and Ca were
measured in the flame photometer as that
of soil extract (Jackson, 1967).

Results

Fertilizer -N at Vittal (both depths, each
in original and revised schedules), Peechi
(both depths), Mohitnagar (both depths)
and Kahikuchi (0 - 50 ¢m depth) increased
acidity, and decreased exchangeable K
and Ca contents of soils significantly
(Table 1). Application of P fertilizer raised
the available P,0;5 content of soils signifi-
cantly at Vittal (both depths, both
schedules), Hirehalli (both depths), Peechi
(both depths), Mohitnagar and Kahikuchi;
eachat 0-50 cm depth (Table 2). Exchan-
geable Ca content of soils at Vittal (both
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depths in original schedule and O - 50 cm
depth in revised schedule), Peechi (both
depths), Mohitnagar (both depths) and
Kahikuchi (0 - 50 cm depth) significantly
increased by the application of superphos-
phate (Table 2). Addition of muriate of
potash increased significantly the avail-
able K,O content of soils at Vittal (both
depths,both schedules),Hirehalli (0-50cm
depth), Peechi (both depths), Mohitnagar
(both depths) and Kahikuchi at O - 50 cm
depth (Table 2). Application of green [eaf
significantly increased the organic C
content of soils at Vittal (both depths in
original schedule and 0 - 50 cm depth in
revised schedule), Hirehalli and Peechi,
each at 0 - 50 cm depth (Table 2). Green
leaf also significantly reduced acidity in
soil at Vittal (O - 50 cm depth in original
schedule and both depths in revised
schedule), Hirehalli (0 - 50 c¢m depth),
Peechi (50 - 100 cm depth) and Kahikuchi
(0 - 50 cm depth).

Lime application at 1 kg/palm/yr at
Mohitnagar increased the pH and exchange-
able Ca and decreased the available P,0s
content of soil (0-50 cm depth) signi-
ficantly.

N fertilizer at Hirehalli reduced pH (both
depths) and specific conductivity of soil
(0-50 cm depth) significantly. The
specific conductivity of soil at Hirehalii
was below 1 mmhos /cm which is con-
sidered as safe for the normal growth of
crop plants.

Organic C content of soils (0 -50cm
depth) was high (>0.75%) at Vittal
(both schedules) and Peechi;: medium
(0.50 - 0.75%,) at Kahikuchi and low
(<0.50%) at Hirehalli as a result of green
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leaf application. At 50- 100 cm depth it
was medium at Vittal and Peechi and low
at Hirehalli and Kahikuchi. The content of
available N was medium (125 - 250 ppm)
at Vittal (both schedules), Peechi and
Kahikuchi and low (<125 ppm) at Hire-
halli at 0 - 50 cm depth. Available N was
medium at Peechi and Kahikuchi and low
at Vittal and Hirehalli at 50 - 100 cm depth.
The content of available P,0s was high
(>25 ppm) at Vittal, Peechi, Mohitnagar
and Kahikuchi and low to medium at Hire-
halli (0-50cm depth) due to the application
of P fertilizer. Bray-1 P was high at
Peechi and Kahikuchi,medium (10 - 25ppm)
at Mohitnagar and low (<10 ppm) at
Hirehalli (50 - 100 cm depth). The avail-
abie P,Os content was high at Vittal (50-
100 cm depth), when 80 g P,Qs/palm/yr,
in the original schedule and 160 g P,Os/
palm/yr, in the revised schedule were
applied. The available K;O content of soils
was high (>150 ppm) at Hirehalli, Peechi,
Mohitnagar and Kahikuchi (0 - 50cm depth)

due to the application of muriate of potash.
Available K,0 content was high at Vittal
(0 - 50 cm depth), when K at 140 g K,0/
palm/yr, in the original schedule and 280g
K>O/palm/yr, in the revised schedule were
applied. It was high at Peechi and Kahi-
kuchi and medium (63 - 150 ppm) at Vittal
(original schedule), Hirehalli and Mohit-
nagar (60-100 cm depth). At Vittal (revised
schedule) it was high (50-100 cm depth)
when K fertilizer was applied at 280g K,0/
palm/yr.

N fertilizers significantly increased the
leaf - N at Hirehalli and Kahikuchi and leaf
- P and K at Mohitnagar, Fertilizer - P in-
creased the P content of leaf significantly
at Vittal (both schedules) and the leaf Ca
at Mohitnagar. KCl application increased
significantly the leaf K at Vittal (both
schedules), Hirehalli, Mohitnagar and Kahi-
kuchi. Application of G significantly
increased the leaf -N at Vittal in the revised
schedule (Table 3).

Table 3. Effects of NPK fertilizers and green leaf on the N, P and K contents of

arecanut leaf

(Table of means)

Treatments

N fertilizer P fertilizer K fertilizer Grean leaf
Constituents N (% P (%) K (%) N (%)
Nutrient levels Ng Ny N, Po Pl Py K0 K, K2 Gy Gl G,
STATIONS
Vittal (Original levels) 2.16 2.12  2.07 0.16 0.17 0.17 0.69 0.93 0.98 210 211 213
Vittal (Revised levels) 2.12 2.21  2.31 0.16 0.18 . 0.18 0.84 0.89 1.05 2.19 2.12 2.33
Hirehalli 2.26 2.38 2.44 0.18 0.19 0.18 0.71 0.81 0.82 2.30 2.39  2.39
Peechi "2.45 242 2.46 0.20 0.19 0.20 0.89 0.95 0.93 2.41 242 251
Mohitnagar 2.39 237 2.51 0.19 020 0.19 0.81 1.06 1.08 — — -
Kahikuchi 255 2,71 2.69 0.20 0.20 0.21 0.96 1.03 1.12 264 269 2.62
Vittal OL (LSD,P=0.05) NS 0.016% 0.104% NS
vittal RL (LSD,P=0.05) NS 0.014* 0.087% 0.170%
Hirehalli (LSD,P=0.05) . 0.120% NS 0.049* NS
Peechi (LSD,P=0.05) NS NS NS NS
Mohitnagar (LSD,P=0.05) NS NS 0.104% —_
Kahikuchi (LSD,P=0.05) 0.099* NS 0.050% NS

*Significant at P = 0.05,
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NS, Not Significant.



Leaf from healthy arecanut gardens of
Karnataka contained about 3%, N, 0.209,p,
0.70% K and 0.50% Ca. Based on these
values, the nutrients contents of leaf from

Vittal, Hirehalli, Peechi, Mohitnagar and
Kahikuchi were assessed  (Anonymous
1975).

Discussion

Application of ammonium sulphate or
urea as sources of N to arecanut for
several years has increased acidity to g3
level that requires correction by the addition
of lime. Liming is practised to neutralise
the excess Al injurious to the plants,
Suitable quantity of lime g applied to in-
Crease the pH (H,0) to 5.5, beyond which
adverse effects are observed on crop plants.
Correction of acidity is possible in the sur-
face soil, but relatively difficult in the
subsoil horizons, In a perenniaj crop like
arecanut the fertility and reaction of syp-
soil appear to be as important ag that of
surface soil, Therefore, source of N shouid
be such that jts prolonged application does
not leave behind any residual acidity harm-
ful for the plants (Sanchez, 1976).

Lime application at
reduced the available p content of soi}
which is likely to occur due to the in-
creased pH. Liming the near neutral soij|
of Mohitnagar (PH in H,0, 5.71 before
liming and 6.62 after liming) is unnecess-
ary as shown by its detrimental effects on
the growth and vield of arecanut (Sanchez,
1976; Anonymous, 1978).

Mobhitnagar has

Annual addition of forest leaf to arecanut
does not serve as a good source of organic
matter, particularly for subsoil. Under the
tropical climatic conditions leaf decomposes
rapidly leaving behind traces of humus ag
indicated by the Jow organic C and available
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In the alkaline soils of
Hirehalli, hydrolysis of ordanic matter is
rapid, resulting in the lower content of
organic C in the soil. Under such conditions
cattle manure or C¢ompost can be preferred
over forest leaf (Sanchez, 1976).

N contents of soils,

The slightly acid soils of arecanut fix
considerable amounts of P when applied
as water-soluble phosphate, Arecanut roots
are housed in one cubic metre volume of
soil. Application of P above fixing capacity
would enhance its downward movement in
soil. This is possible when P is applied at
higher rate for several years during the
active growth period of the plant. When
the soils are acid rock phosphate could be
used satisfactorily. p nutrition of arecanut
appears to be more important because of
its unavailability in the soil (Sanchez,
1976).

Application of NPK fertilizers has not
uniformly reflected on the nutrients status
of leaf at all the centres.  Similar informa-
tions are available on other plantation
crops (Kamala Devi, Nelliat and Pillai, 1973;
Pushpadas et al., 1973; Wahid et al.,
1981). The plants also do not respond to
the higher levels of fertilization, as evident
from the yield of arecanut (Anonymous,
1978). Itis not known, whether genetical
factors of plants are responsible for such
effects.
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Discussions

R C Mandal:

For balancing fertilization while soil is
acidic, N: K and N:Ca have to be balanced
ie, 1: 1 and 1:7.5. whether such balanc-
ing is required here? If so, why lime

application at Mohitnagar showed
decrease in yield?

A R Mohapatra:
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Mohitnagar shows adverse effects on
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R C Mandal:

A R Mohapatra:

Whether P application is required while

P content in leaf is low at Vittal and P
fixation is likely to occur in acidic
condition?

2

P fixation is high in acid lateritic soils.
Phosphate application neither increases
the vyield nor the P content of leaf,
probably due to genetic reasons.

S P Singh:

47

What is the most congenial pH of soil
for growing arecanut? What is the
relationship between organic matter
content and soil pH?



A R Mohapatra: S P Singh:

pH around 5.5 is most ideal for growth With recommended doses of fertilizer
of arecanut palm. Organic matter for arecanut up to what extent the pH is
generally increases the soil pH because increased and how it could be corrected?
of which the tropical soils are neutral in

reaction. A R Mohapatra:

The pH decreased up to 4.3 from 5.7 at
Vittal when ammonium sulphate, single
super phosphate and muriate of potash
were the carriers of nutrients for N P
and K respectively. Liming is the usual
practice to correct soil acidity.
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