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RESPONSE OF HEVEA TO FERTILIZERS IN
NORTHERN WEST BENGAL
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An experiment was conducted at the Regional Experiment Station of Rubber Research Institute of
India at Nagrakata from 1989 to find out the nutritional requirement of Heves in northern West
Bengal. Treatments included four levels of nitrogen (N) and three levels each of P,0, and K,0 in
factorial randomised block design. Nitrogen significantly influenced girth, girth increment (GI)
and percent tappability while P and K failed to show any direct effect. Application of 40 kg N per
ha recorded significantly higher girth, GI and percent tappability over no N. Soil and leaf nutrient
status was not influenced by N application. However, P and K application significantly influenced
the respective leaf nutrient status. DRIS indices for different nutrients indicated the order of limit-
ing nutrient as K>N>P. Interaction between N and K significantly influenced the percent tappability.
Significant linear increase in percent tappability with K levels was observed only in the absence of
N but with the N percent tappability did not increase significantly with K levels. Phosphorus and
interaction between N, P and K significantly influenced the average yield (g/tree/tap) and esti-
mated annual yield (kg/ha). Phosphorus showed significant negative effect on yield. The control
(N,PK,) recorded significantly higher average yield (32.7 g/t/t) compared to other treatment com-
binations except N, :PyK,, N, PiK,, N PrK, N:P,K,and NP, K, However, estimated an-
nual yield taking into account the percent tappability was significantly higher with N, :P K, (1223
kg/ha) compared to control (764.2 kg/ha). Hence fertilizer mainly helped in better growth result-
ing in reduced immaturity period and higher percent tappability. Bark thickness and yield compo-
nents like dry rubber content were also significantly influenced by fertilizer application.

Key words: Bark thickness, DRC, DRIS, Fertilizer, Hevea, Tappability. .
Shankar Meti (for correspondence), Rubber Research Institute of India, Kottayam — 686 009, Kerala,

India; Tankeswar Gohain and D. Chaudhuri, Regional Research Station, Rubber Research Institute
of India, Guwahati - 24, India.

INTRODUCTION agroclimate different from traditional re-

Rubber (Hevea brasiliensis) is newly in-
troduced into the northern part of West Ben-
gal, which has been found to be marginally
suitable for its cultivation (Rao et al., 1993).
Soil and climatic conditions of this area are
entirely different from those of the tradi-
tional rubber growing tract. Northern West
Bengal comes under the sub-Himalayan re-
gion with well-drained sandy loam soil.
Average annual rainfall is 3200 mm, distrib-
uted mainly during June to September (Fig.
1). Unlike the traditional region, northern
West Bengal receives only southwest mon-
soon and winter sets in by October /Novem-
ber. Winter temperature goes as low as 5°C
during December/January. For successful
cultivation of any crop in an area having

gions, there is a need to develop and
standardise agronomic practices. Among
different agronomic practices, nutrition is a
very important aspect. In view of the dif-
ferences in agroclimate, the fertilizer doses
recommended for the traditional region can-
not be adopted as such. Hence study of the
nutritional requirement of Hevea in the
northern part of West Bengal was under-
taken.
: »

MATERIALS AND METHODS

The study was conducted at the Re-
gional Research Station of Rubber Research
Institute of India (RRII) at Nagrakata, lo-
cated at 26° 54’ N latitude, 88° 25’ E longi-
tude and an altitude of 69 m above MSL.
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Fig. L Mean weather parameters at Nagrakata (1991-92)

The experiment was laid out in 1989 over
an area of 4.3 ha with four levels of nitrogen
(N) (0, 20,40 and 60 kg/ha) and three levels
each of PjO,. and KO (0, 20 and 40 kg/ha).
There were 36 treatment combinations laid
out in factorial randomised block design
with two replications. Polybag plants of
RRIM 600 were planted at a spacing of 4.9 x
49 m. Gross plot size was 25 plants and net
plot, nine plants. Soil was acidic (pH 4.4)
with high organic carbon (OC) (2.3%), very
low available P (0.2 mg/100 g) and low
available K (4.2 mg/100 g) (Table 1). Cover
crop {Piiemria phaseoloides) was established
in the inter-row. All the cultural practices
recommended for rubber were followed.
Treatment-wise fertilizer was given through
urea, rock phosphate and muriate of potash
and applied in circular bands around the
plants up to five years and afterwards in
rectangular patches between rows servicing
every four trees. For the first two years, half
of the phosphorus dose was supplied in the
form of single super phosphate and the re-
maining as rock phosphate. Fertilizer was

Table 1 Initial soil nutrient status

Depth  Organic Available P Available K pH
(cm)  Carbon (%) (mg/100g) (mg/IOOg)

0-30 23 0.2 42 44
30-60 17 Trace 31 43

applied in two equal splits as pre- and post-
monsoon dose. Pre-treatment composite
soil samples were collected at 0-30 cm and
30-60 cm depths for nutrient analysis. Post-
treatment soil and leaf samples were col-
lected during 1996. Soil and leaf samples
were analysed following the standard ana-
Iytical procedures (Morgan, 1941; Bray and
Kurtz, 1945; Jackson, 1973). Leaf and soil
nutrient status was assessed using suffi-
ciency / critical range values (Karthika
kuttyamma et al., 2000). Using the leaf N, P
and K nutrient content and DRIS norms
values reported by Joseph et al. (1993), nu-
trient index values were calculated follow-
ing the procedure reported by Beaufils
(2973). Nutrient sufficiency or deficiency
was interpreted using the N, P and Kindex
values. Bark thickness was assessed using
bark-measuring gauge, during 1996. Obser-
vations on girth at 150 cm height were re-
corded at half yearly intervals during June
and December and annual girth increment
(Gl) was calculated. Per cent Gl over con-
trol (NgPgKp) was calculated during the
fourth and seventh year after planting.
Tapping was started in 1998 under the
1/2S d/2 system. Regular yield recording
was started in 1999 at monthly intervals.
Plot-wise cup lump yield was recorded dur-
ing 1999 and the annual mean yield (g/tree/
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tap) was calculated. Dry rubber content
(DRC) was recorded during July 1999. Us-
ing mean yield, the annual yield (kg/ha) was
estimated by multiplying with plant popu-
lation (420 trees/ha), respective per cent
tappability and number of tapping days (115
days). Unlike the conventional formula for
calculating the annual yield, the per cent
tappability of respective treatments was
used to delineate the treatment having ben-
eficial effect on tappability.

All the data were subjected to the
analysis of variance. Group comparison
methods like trend comparison and facto-
rial comparison were used for further par-
titioning of the main and interaction effects
using the orthogonal polynomial contrast
method to understand the functional rela-
tionship between treatment level and vari-
able and the nature of interaction between
treatments (Gomez and Gomez, 1984).

RESULTS
Effect of fertilizer on growth

Nitrogen has significant influence on
girth during different years (Table 2). Ap-
plication of 20 kg N per ha resulted in sig-
nificantly higher girth over control but this
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was on par with other levels. It is interest-
ing to note that over the years the effect of
N application over control slowly narrowed
and faded out by the 10* year. Unlike in
the immaturity period, treatments compris-
ing application of 40 and 60 kg N per ha
during first year of tapping (9" year) showed
significant effect on girth compared to 0 kg
N per ha. The effect of P and K as well as
the interaction of N, P and K was not sig-
nificant in any of the years.

Application of N showed significant
positive effect on annual GI during third and
fourth years only (Table 3). During later
years of immaturity period occasionally
higher doses of N showed less GI. The ef-
fect of P and K as well as the interaction of
N, P and K on girth increment was not sig-

‘nificant. Annual GI over control was calcu-

lated during fourth and seventh years to
study the effect of fertilizer application, over
control. Among the nutrients studied, only
N showed significant effect on GI, over con-
trol. During fourth year 60 kg N per ha re-
corded 17.3 per cent more GI over control
but it reduced to 8.7 per cent during the sev-
enth year. However, among the N levels no
significant difference was observed.

Table 2. Effect of nutrient levels on girth

Nutrient Girth during different years (cm)

level (kg/ha) 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
No 8.1 15.1 243 33.6 40.3 43.7 47.3 51.1 54.3
N20 8.6 16.3 26.1 35.1 414 454 49.2 52.3 54.6
N40 8.7 16.7 26.7 359 423 46.2 498 53.1 54.6
N60 8.8 17.0 27.2 36.0 42.4 46.6 49.6 53.1 55.7
SE 0.1 0.3 0.5 0.5 0.4 0.5 0.7 0.5 0.5
CD (P<0.05) 0.3 0.9 1.5 14 1.2 14 1.4 1.3 NS
PO 8.5 16.3 26.0 35.1 41.1 454 48.9 52.6 54.2
P20 8.5 16.1 25.9 35.1 41.6 45.3 485 51.8 55.1
P40 8.6 16.4 26.3 35.3 419 45.7 49.5 52.7 55.0
SE 0.1 03 05 04 0.4 0.4 0.6 04 * 05
CD (P<0.05) NS NS NS NS NS NS NS NS NS
K0 82 15.8 25.6 347 410 45,0 483 51.6 54.8
K20 8.7 16.4 26.2 35.2 4.7 459 495 52.9 55.1
K40 8.6 16.6 26.4 35.6 42.2 45.5 49.2 52.6 54.5
SE 0.1 0.3 0.5 0.4 0.4 0.4 0.6 0.4 05
CD (P<0.05) 0.3 NS NS NS NS NS NS NS NS
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Table 3. Effect of nutrient levels on girth increment
Nutrient Girth increment during different years (cm) Percent over
level control
(kg/ha) 3rd 4th 5th 6th 7th 8th 9th 10th 4th 7th
: year year
NO 71 9.2 9.3 6.7 4.6 3.5 29 1.9 103.8 101.8
N20 7.8 9.8 9.0 6.3 45 37 21 17 112 1061
N40 8.1 10.1 9.2 6.4 4.5 36 26 18 114.8 107.9
Né60 82 10.2 8.8 64 438 - 3.0 24 19 117.3 108.7
SE 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.1 2.3 12
CD (P<0.05) 0.7 0.6 NS NS NS NS NS NS 66 - 33
PO 7.8 9.7 9.1 6.3 49 33 25 18 11.3 105.9
P20 76 9.3 9.2 6.5 44 3.2 23 19 1114 105.6
P40 79 9.9 9.0 6.6 44 3.8 2.7 1.8 1133 106.9
SE 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 20 1.0
CD (P<0.05) NS NS NS -~ NS 04 NS NS NS NS NS
Ko 76 9.8 9.0 6.4 46 33 25 19 110 105
K20 7.7 9.8 9.0 6.5 438 37 2.8 18 1128 1071
K40 8.0 9.8 9.3 6.6 43 34 2.2 17 13.2 106.3
SE 02 0.2 01 01 0.2 0.2 0.2 0.1 20 1.0
CD (P<0.05) NS NS NS NS NS NS Ns NS Ns NS

In rubber, attainment of 50 cm girth at
125 cm height is the criterion for assessing
the tappability. A minimum of 75 per cent
trees should attain this girth for starting tap-
ping. Only N and interaction between N
and K showed significant effect on percent
tappability (Table 4). Nitrogen application
showed significant linear effect on percent
tappability. Application of 60 kg N per ha
recorded significantly higher percent
tappability (80%) compared tono N (66.3%),
which was on par with other levels. Only
40 and 60 kg N per ha recorded desired
tappability (>75%) and both these treat-
ments were on par. Existence of N x K in-

Table 4. Effect of N and N x K interaction on

tappability
N level Potash level (kg/ha)
(kg/ha) KO0 K20 K40 Mean
NO 53.8 722 73.0 66.3
N20 77.7 722 71.5 73.8
N40 785 745 78.2 771
N60 80.8 76.0 83.2 80.0
Mean 72.7 73.7 76.5 743
N K NK
SE 25 22 44
CD (P<0.05) 7.15 NS 126

teraction was mainly due to the significant
linear response of N to K levels. Further
partitioning of this response indicated that
the significant linear response to K levels
was shown by N, only. Nitrogen applica-
tion failed to show any significant positive
interaction with K levels.

Effect of fertilizer on soil and leaf nutrient
status ]

Application of N and K did not bring
about significant change in soil fertility sta-
tus, however, higher level of P significantly
reduced the soil organic carbon (Table 5).
In general, fertilizer application did not
bring about significant change in soil N and
K status compared to pre-treatment status
but there was increase in soil P status with
P application (Tables 1&5). Leaf N status
was not significantly influenced by the ap-
plication of different nutrient and gheir in-
teraction (Table 5). Leaf P and K status were
significantly influenced by application of
respective nutrients. Even without phos-
phorus application the leaf P status (0.35%)
was already high. With application of P it
further increased significantly. Application
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Table 5. Effect of nutrient levels on post-treatment leaf and soil nutrient status and DRIS indices
Nutrient Soil nutrient status Leaf nutrient status (%) DRIS indices for different
level (0-30cm) nutrients

OC % P K N P K Ni Pi Ki

NO 22 0.91 44 3.2 0.38 1.06 -19.4 43.1 -23.7
N20 22 0.41 3.9 3.2 0.35 1.08 -15.4 36.1 -20.7
N40 22 0.61 4.0 32 0.36 1.10 -15.9 36.6 -20.7
N60 2.1 0.67 4.1 3.2 0.37 1.19 -20.6 37.2 -16.7
SE 0.13 0.16 0.34 0.04 001 - 005 24 3.0 31
CD (P<0.05) NS NS NS NS NS NS NS NS NS
PO 23 0.46 3.8 3.2 0.35 111 -16.1 34.8 -18.7
P20 22 0.75 43 3.2 0.37 1.10 -17.2 37.9 -20.8
P40 19 0.73 4.1 32 0.38 1.12 -20.3 42.0 -21.8
SE 011 0.13 0.3 0.04 0.08 0.04 21 2.6 2.7
CD (P<0.05) 0.31 NS NS NS 0.02 NS Ns NS NS
Ko 2.0 0.56 3.6 - 32 0.37 1.08 -19.0 40.6 216
K20 23 0.62 4.1 33 0.36 1.03 -13.7 38.5 -24.9
K40 2.2 1.04 45 3.2 0.37 1.20 -20.8 35.7 -14.9
SE 0.11 0.13 0.3 0.04 0.08 0.04 21 2.6 2.7
CD (P<0.05) NS NS NS NS NS 0.12 NS NS 7.7

of 40 kg P,O, per ha recorded significantly
higher leaf P (0.38%) over no P,0, but was
on par with 20 kg P,O, per ha. Application
of 40 kg K,0O per ha recorded significantly
higher leaf K compared to 20 kg K,O per ha
but this was on par with no K,O. Nutrient
interaction did not significantly influence the
leaf nutrient status. In general, leaf N and
K status was medium and P status was high
according to the sufficiency levels.

DRIS indices for N (Ni), P (Pi) and K
(Ki) broadly indicated the order of limiting
nutrients K>N>P (Table 5). Nitrogen and
phosphorus application failed to show any
significant effect on Ki (Table 5). Applica-
tion of 20 kg K,O per ha showed significant
imbalance in K compared to 40 kg but on
par with no K,O. Interaction between N, P
and K did not significantly influence the
DRIS indices. Since DRIS index value for
single nutrient is meaningless, DRIS index
value for other nutrients must be simulta-
neously looked into for interpretation.
Hence among the treatment combinations,
40:40:40 kg N: P,O.:K,O per ha recorded
more balanced leaf nutrient status (Ni = -
17.2, Pi = 22.1 and Ki = -4.8) compared to
control (Ni =-21.1, Pi = 36.9 and Ki = -15.8)

and other treatment combinations. In gen-
eral, application of P caused imbalance be-
tween N and K. Better nutrient balance was
observed with omission of P application.

Effect of fertilizer on yield and yield com-
ponents

Influence of fertilizer application on
mean yield, DRC and bark thickness are
presented in Tables 6 and 7. Average rub-
ber yield (g/tree/tap) was significantly in-
fluenced by P and NxPxK interaction
(Table 7). Application of P,O; significantly
reduced the yield at both 20 and 40 kg lev-
els (Table 6). Among the treatment combi-
nations, control (NP K ) recorded signifi-
cantly higher mean yield (32.7 g/t/t) over
all other treatments, but was on par with
N, P, K, NP K, NP K NP,K, and
N PZOK20 (Table 7). In general treatment
combinations without P showed higher
yield compared to those with it. Apnual
yield (kg/ha) estimated by taking into ac-
count the respective treatments percent
tappability and mean yield is presented in
Table 8. Interaction between N and K sig-
nificantly influenced estimated annual yield
with N K; recording significantly lower
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yield (580.7 kg/ha) compared to all other
treatments. Interaction between N, Pand K
also showed significant effect on estimated
annual yield (Table 8). Among the treatment

Table 6. Effect of nutrient levels on rubber yield,

METI et al.

combinations, N, P K, showed significantly
higher yield (1223 kg/ha) over control (764.2
kg/ha) and other treatment combinations
except N, P K, (1059.5kg/ha), N, P K (1019
kg/ha), N P K, (995.8 kg/ha), N,P, K

(945.2 kg/ha) and N,PK, N, PK,

DRC and bark thicknes 40.
- ° (1004.kg/ha) and NP, K, (961.6 kg/ha).
Nutrient level | bl‘\)’[ea"f " Dg/{C hpi‘; k Dry rubber content (DRC) was significantly in-
ooy M fluenced by K and PXK interaction (Table 9).
Application of K, O significantly increased DRC
Eg 0 gg'g gz% g‘gg only up to the 20 kg per ha level beyond which
N40 237 348 5.40 there was a nominal decrease. The interaction
N60 22.6 34.6 542 effect of PxK does not appear to be complimen-
SE 0.8 0.6 0.08 tary. Application of 20 kg KO per ha with or
PO 249 356 5.27 without = gave ugher L. ,
P20 2.6 343 535 Bark thickness was significantly influ-
P40 22.7 35.5 5.49 enced by the main effect of N, P and K and
SE 0.7 0.5 0.07 PxK interaction (Tables 6 & 9). There was
%3 (P<0.05) 2;'3 3123 g;g response to N at all levels of application, but
K20 240 36.4 5.50 between levels the differences were not sig-
K40 23.1 35.1 5.40 nificant. Application of P gave response only
SE 0.7 0.6 0.07 at 40 kg P,O, per ha level. Application of
CD (P<0.05) NS 16 0.14 K,O also gave positive response at both lev-
Table 7. Effect of N, P, K on mean rubber yield (g/tree /tap)
N level PO (kg/ha) P20 (kg/ha) P40 (kg/ha) N
(kg/ha) KO K20 K40 Mean KO K20 K40 Mean KO K20 K40 Mean Mean
NO 327 234 232 264 157 261 265 228 199 251 220 224 238
N20 233 284 213 244 223 239 234 232 228 241 229 233 236
N40 27.1 22.8 305 268 236 227 196 219 235 244 192 224 237
N60 215 22.0 230 222 209 253 217 226 219 226 243 230 226
Mean  26.1 241 245 249 206 245 228 226 220 241 221 227 234
N P K NP NK PK NPK
SE 080 070 0.70 14 1.4 1.2 23
CD(P=0.05) NS 1.90 NS NS NS NS 6.7
Table 8. Effect of N, B, K on mean rubber yield (g/ha)
N level KO0 (kg/ha) K20 (kg/ha) K40 (kg/ha) N
(kg/ha) PO P20 P40 Mean PO P20 P40 Mean PO P20 P40 Mean Mean
NO 764.2 376.6 601.3 5807 696.8 9452 961.6 8679 848.1 807.2 8404 831# 760.1
N20 783.6 790.8 1004.0 8594 10595 7954 809.0 888.0 673.2 7815 897.6 784.1 843.8
N40 1019.0 8715 9175 936.0 8021 B817.6 881.0 833.6 12227 779.0 6385 880.1 8832
N60 8023 8017 8959 8333 829.8 8928 820.1 8476 9958 894.7 8689 919.8 866.9
Mean 8422 8470 9349 8023 7101 862.7 8156 8592 8547 8679 811.3 8539 8385
N P K NP NK PK NPK
SE 334 289 289 578 578 50 100.1
CD(P=0.05) NS NS NS NS 1652 NS 286.1
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Table 9. Effect of P x K on DRC and bark thickness

Plevel DRC (%) Bark thickness (mm)

(kg/ha) Ko K20 K40 Mean KO K20 K40 Mean

PO 323 37.8 36.8 35.60 4.96 540 548 5.27

P20 338 35.0 34.2 34.30 5.16 5.49 5.40 5.35

P40 35.9 36.4 344 35.50 5.49 5.55 542 549

Mean 34.0 36.4 35.1 35.13 5.20 5.50 5.40 5.37
P K PK : P K PK

SE 0.56 0.56 0.97 0.07 0.07 0.12

CD (P=0.05) NS 1.6 0.14 0.14 0.24

els significantly and maximum DRC was
obtained at the 20 kg per ha level.

DISCUSSION

During immaturity period, N signifi-
cantly influenced the growth and bark thick-
ness but P and K failed to show any effect.
Nitrogen plays a key role in biomass pro-
duction and accumulation and hence N ap-
plication significantly increased the girth
and GI and ultimately percent tappable
plants. Many workers also reported the ef-
tect of N on growth of Hevea during imma-
turity period (Ananth et al., 1966; Potty et
al., 1974; Kalam et al., 1974). Significant ef-
fect of N on GI was noticed up to fourth
year only. This period coincided with ac-
tive growth period of rubber and hence sig-
nificant response was noticed. During later
years of immaturity period, Gl declined and
occasionally the higher doses of N showed
lower GI. Earlier many workers like Potty
et al. (1974) and Ananth et al. (1966) also re-
ported negative response to higher doses of
N and attributed this partly to release of N
from the cover crop, which die during later
years of immaturity. During immaturity
period, 20 kg N significantly increased the
girth of trees compared to control but dur-
ing tapping (9* year), 40 kg N was required
for significant effect. This may be attributed
to the fact that tapping usually leads to slow-
ing down in growth and hence higher N
dose is required for better growth. Percent
tappability is the cumulative effect of growth

over the years. Nitrogen significantly influ-
enced girth and thereby, the percent
tappability. Desired tappability (>75%) was
attained with application of 40 kg and not
20kg N. Asexpected, for getting more num-
ber of plants to tappable girth higher does
of N is required.

Response to added fertilizer depends
on nutrient supplying capacity of the soil.
Major source of soil-N is soil organic mat-
ter. The high organic C content (2.3%) in the
soil enables it to supply a major portion of
N requirement of rubber. According to one
estimate, mineralising of 1.5 per cent of or-
ganic matter in soil having organic matter
content of 4 per cent would release 70 kg
per ha (Donhue et al., 1990). Hence signifi-
cant response was noticed only up to 20 kg
N and at higher level no such response was
noticed. Rubber being a deciduous tree adds
an average of about six tonnes leaf litter
(Krishnakumar and Potty, 1992). Because of
the addition of huge litter biomass regularly,
the soil organic C was maintained and the
difference in growth between no N plot and
N applied plot diminished over the years.

Phosphorus application failed to show
any effect on growth despite low available
soil P status. Itis well known that soj] P test
does not take into account the organic P con-
tent. Often nearly half of the total P in soil
occurs in organic form, most of which is
derived from plant tissue. Amount of or-
ganic P in Indian soil varies from 2.6 to 75
per cent of total P (Mukherjee et al., 1979).

R L e T Pt s
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Soil being rich in organic matter content, P
released from organic matter decomposition
was sufficient to meet plant demand. Ad-
dition of P resulted in further increase in leaf
P status to excess level. This created imbal-
ance in plant nutrient status and hence omis-
sion of P showed more balanced leaf nutri-
ent status and better response in terms of
yield, DRC and bark thickness. Similar re-
sult of poor growth response, increase in leaf
P and build up in soil P were reported by
Kalam et al. (1974) Ananth et al. (1966),
Pushparajah et al. (1974) and Poliniere and
Brandt (1969). Guha (1975) also reported
depression in yield due to P application in
acid igneous soils of Liberia in West Africa.

Potassium, the third major plant nu-
trient, failed to show any significant effect
on growth and yield. Omont (1980) and
Pushparajah et al. (1983) also reported the
same in young rubber. Tappability was sig-
nificantly influenced by NxK interaction.
With no N the tappability increased linearly
with K levels, but with N application sig-
nificant increase was not observed. This
indicates that for the applied Klevels N level
of native soil is sufficient for obtaining sig-
nificant increase in tappability. Significant
positive effect of N x K on rubber growth
has been emphasised earlier by Pushparajah
et al. (1969), Owen, et al. (1957) and Bataglia
and Santos (1999). Potassium significantly
influenced the DRC and bark thickness. In
Hevea, latex is produced in bark and K is
known to improve the bark quality and DRC
significantly (Pushparajah, 1969; Hamzah et
al., 1975; Pushparajah et al., 1974). Signifi-
cant effect of K on DRC and bark thickness
in the absence of P and non-significant ef-
fect in the presence of P indicates that na-
tive soil P is sufficient to give significant re-
sponse to applied K levels.

DRIS approach, which assess the suf-
ficiency /deficiency of a nutrient in relation
to other nutrient, identified K>N>P as the
order of nutrients limiting rubber growth

METI et al.

under the northern part of West Bengal.
Imbalance in leaf nutrient content was ob-
served with control plot. Balancing of leaf
nutrient status with application of different
combination of N and K was observed only
with the omission of P. This indicates that
the soil P status is adequate for balanced
plant nutrition.

Mean yield significantly declined with
P application due to the fact that P applica-
tion increased the leaf P status to excess lev-
els, which resulted in imbalance in the leaf
nutrient status. Guha (1975) also reported
yield depression due to P application in acid
igneous soil of Liberia. Poliniere and Brandt
(1969) reported positive growth reaction
from omission of P in Podozolic soil. No
treatment combination showed significantly
higher mean yield (g/tree/tap) over control,
however, estimated yield (kg/ha) was sig-
nificantly higher with fertilizer application
compared to control. Application of N and
K at 40 kg per ha with omission of P gave a
mean (g/tree/tap) yield on par with con-
trol but the estimated yield per ha was sig-
nificantly higher over control. This is be-
cause mean yield in control plot was not that
low to get any significant increase in yield
with fertilizer application. The application
of N and K at 40 kg per ha mainly resulted
in better growth performance in terms of
percent tappability, bark thickness and DRC
compared to control. Thus, it showed sig-
nificantly higher estimated yield over con-
trol. Moreover, this is the preliminary yield
trend and prolonged tapping may drain out
nutrients mainly N and K through latex
(Pushparajah et al., 1971). Hence, over the
years, higher mean yield shown by control
plot may not be sustainable. There js a need
to gauge the yield trend for some more years
to draw precise conclusions.

CONCLUSION
Rubber growth was significantly influ-
enced by fertilizer application particularly
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N while P and K failed to show any effect.
During immaturity period, N significantly
increased the girth over control but it slowly
faded over the years. Nitrogen significantly
increased the GI but up to the fourth year
only. Percent tappability was significantly
influenced by N and NxK interaction. Fer-
tilizer application did not significantly
change the soil nutrient status. However, P
application resulted in build up of soil P. The
leaf nutrient status was significantly influ-
enced by P and K application. Leaf P status
in control plot itself was high and it became
excess with P application resulting in nutri-
ent imbalance. Fertilizer application did not
bring about any significant increase in mean
yield (g/tree/tap) over control. But the es-
timated yield (kg/ha) was significantly
higher in fertilised plots than in the control
plot due to the significant effect shown by
the fertilizer on the growth, leaf nutrient sta-
tus and to some extent on DRC and bark
thickness. Among the treatment combina-
tions 40:0:40 kg N:P,0.:K,O per ha showed
significantly higher estimated yield (1223
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kg/ha). Owing to the loss of nutrients
through latex exploitation, the better pre-
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