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INTRODUCTION



IKTRCDUCTIOW
fartillty status of the soil denotes the reserves In
the soil which get depleted by contlhoas cultivation and
hence nutrients will have to be replenished to ensure

proper growth and productivity of the crops*
The experintents conducted so far confirm that the

response of rubber to fertiliser application is intlioately
related to soil and the plant nutrient status* (Ananth et al)
1965 & Potty et al 1969)

Based on the above observation# discriminatory approach
Is needed for the most efficient and economic method of
fertlllset usage in rubber. However, it may not be possible
for all the rubber growers™ especially in the small holders
sector, to adopt this method. Therefore blanket recomxnen*
dations have been formulated by the RRII based on the soil
and leaf nutrient survey, which is only an approximation*

A detailed knc*/ledge of the fertility status of a
particular region would help in evolving more appropriate
recommendation to that region for the benefit of those growers
who can not adopt discriminatary fertiliser application. An
Indepth study on this aspect for a particular region under
different cropping situations# though was initiated has not
been extended to all the regions* Hence a study to assess
the fertility status of rubber growing soils in Kottayam
Taluk especially small holdings is attempted In the present

Investigation.

R i 2



REVIEW OF LITERATURE



The respcKise to fextlllsez application has been
reported to be varying with age, cultural practices and
soil fertility status (Ananth et al 1965 & Shexocks 1964#
Potty 69 & 78, Punnose et al 1975)

The experiments conducted by the RKII from 1956 to
1990 revealed that rubber responds mainly to ~itrogen and
phosphorus during the early immaturity period and there is
Nno response to potassium (Ananth et al 1965} on the other
hand, after the fading of cover crops response to nitrogen
and phosphorus was almost absent but potassium often
benefited crop growth and yield. (Ananth et al 1965 £
Potty 1978.

At mature phase of rubber the effect of fertilisers
is very much related to the fertility status of the soil
(Potty 1969 & 1976)* It is also reported that response
to nitrogen was maximum when all other nutrients aia at
the optimum level* Application of Phosphorus as rock
phosphate did not increase yield in areas where the soil
is high in available phosphorus.

Based on the results of twelve fertiliser experiments

with nitrogen, phosphorus# potassium and magnesium on



flve soil groups of Malaysia, Guha and Pushparajh (1966)
repotted that the presence or absence of fertiliser
reponse is closely related to the nutrient contents of
the soil*

The results indicated that response to manuring Is
more pronounced in the early immaturity period and
response was marginal when nutrients locked up by ground
covers were released. During the initial years of tapping
also response was either little, erratic or inconsistent*

As 1400 Kgs* dry rubber, normal annual produce from
one hectar removes only 19 Kgs. of nitrogen 5 Kgs of

"N2N5 Kgs* of K*O (George et al 1960) the crop

removal™ can be considered marginal* More over recycling
of nutrients by the leaf fall & decay of leguminous covers
add a lot of bicmass to sustain growth and yield*

Response to fertilisers Is largely dependent
on cultural practices* Influence of nitrogen was significant
only in areas where natural cover was present and is very
little in areas where cover crops have been established
well (Potty et al 1976)

High doses of phosphorus under leguminous cover has
been found to suppress the growth of rubber* On the
other hand potassium had a positive influence on rubber

grown with leguminous covers probably due to the need



for higher levels of£ potassitim to «nsur« proper nitrogen
potusluiD balence* The need for higher dosee of nitrogen
for nftturel ground cover areas vaa also reported from
Malaysia (Ponnose et axX 1978)

Analytical data of robber soils In south India
reveals that the soils are deficient In available phosphorus
and variable with regard to available potasslon and soli
reaction. Organic natter varies from 1.19 to 3.95 percent.
The organic natter and available phos(~oras were found to
decrease with elevatloo* The exchangeable Magnesium
status was high and varied frcsi 46 to 240 ppm.

It was reported that total potassium varied fr~i 0*11
to 0.50 percent* the water soluble potassium frcm 0.25 to
7.50 mg/I0OOgms and exchangeable potassium from 4.0 to
45.3mg/100mg. A Major portion of potassium was found to
be In fixed form.

An Increased fertiliser dose can enhance the rate of
girthing during the Initial phase of immaturity besides
Improving soil available nutrient status. The water
soluble phosphorus has shown superiority ovsr the water
Insoluble form as evidenced by higher percentage of girth

Increment (Krishnakumar et al 1989)



Kubb«x cttltivatioa has Infloanoad favooxably in
Biodaxating th« d#l«t«xious mttmct of shlftiag cultivation
hf InptoTing tha aoll phyaical pzopaxty# anxlchmant of
organic aattax« favoazabla liuldc danslty* InczaaMd
poxoalty aiKl xaaultant Incraaoad aaratioo”™ higher nolstuxa
rataotion high xata of infiltxation and a highly favouxabla
molatura dasorptioo pattarn point to tha axtzama banaflcial
factoza in xacapazatlng tha dapxadatad acology

(Kzishna kunar at al 1989)



MATERIALS AND METHOD



Th« atudy w«a to asess the fertility statas of zubber
small holdings in Kottayam Taluk. Five locations
Amayannoox« Thizuvanchiyooz* Koozapada* Kattachira &
Maenadazn) weze selected foz the study. The anal”lcal
data of the samples frocn 200 snail holdings, collected
eazliez for offering fertiliser recocDinendations# were
taken for the study.

Kottayam Taluk located in the western part of
Kottayam District receives an annual rainfall of 3000mm
distributed in the south West and North £ast monsoons*
soil is typical laterite. The elevation of the locations
selected for the study is 50 to 100 metres above mean
sea level.

The soil samples were analysed in the Mobile Soil
Testing Laboratory of the Rubber Research Institute of
India. The analytical procedures followed for various
determinations are given below.

soil Organic Carbon was determined by Colourimetrie
method (Datta 1962} The organic matter was oxidised by
dichrornate sulphuric acid mixture and the intensity of
the green colour of the Chromium sulphate formed was

iDeasured to give the amount of carbon oxidised. Available



phosphoras was «xtract«d with Bzay 11 (0«O3Nh"F in
0.1 N KCL) zeagant using a soil axtzactant zatlo of ItlO
and a sha)clng tima of flva minutes in a reciprocating
shaker (Jackson 1958} Phosphorus was estimated by the
Holybdenun blue method using a Bosch and Lont> spectrometer.
PotassiuxD« magnesium & Calcium were extracted by
morgan's reagent using a soil extractant ratio of Is5 and
a shaking time of five minuter in a reciprocating shaker.
Potassium was estimated by the Cobaltinltrate method and
the turbidity was read In a photoelectric colorimeter
using red filter. Magnesium was estimated by tlten yellow
method* Soil reaction was determined by using a glass
electrode in a soil water ratio of 1x2*5 (Jackson 1958)
The analytical values for organic Carbon, available
Phosphorus# available potassium and available magnesium
were rated as low, medium and high based on the fertility
standards (Table 1} fixed for rubber growing soils by the

Rubber Research Institute of India*



SOIL FERTILITY STANDARDS

Nutrient Low

Organic Carbon (9%

used as a roeasux* <0,75
of availability of
nitrogen

Available Phosphorous
(P)iog/Z100gnis of soil < 1.00
Available potaseium
(KRig in 100 gns of <~5,00
coil

Available magnisluni

(Hg) in mg/100 gns C”™x.o0
of soil

Table 2

pH ratina

Class

a b W NP

Standard

0,75 - 1.50

High

~1.50

1.00 - 2*650 ;>«.50

5.00 -12.50 >12.50

1.00 - 2.50

pa range

4 - 4,5
4«6-4.9
5.0-~.5-'
5.67*00
6.1-6.5

>2.50



The percentage fxequency in each of the ranges
were worked out after zetlng« in order to facilitate
easy comparison*

Prora the case history sheet provided by the growers#
information on the age of the plants™ cultlvetiOQ
practices followed, and type of planting materials were
collected and the fertility status was evalaated to £Lnd
out the influence of each of the factors on the soil

nutrient levels*



RESULTS AND DISCUSSION



results akd Discussion
FERTILITY STATUS»

The ganezel fertility status of the soil rated as
1<M# medluRi and high Is given in Table 3. The organic
natter status of the soil ranges from mediura to high
(599" being in the medium range & 36% rated as high and
only five percent is rated as lew)e Inspite of the fact
that the tropical climate experienced in rubber groving
belts is favourable for quick oxidation of soil organic
matter medium to high values of organic matter is because
soil disturbance is much less in robber estates and
consequently oxidation loss is comparatively less. Annual
leaf fall and presence of natural as well as leguminous
ground cover contribute to maintain a high level of
organic matter content. It is estimated that the ground
cover accumulates 10 tonnes of organic matter and 7 to 8
tonnes by annual leaf fall. The data on the organic
matter in holdings of different ages groups (Table 4) show
that there is slight depletion in organic matter as
Indicated by the decrease in percentages of soil that could
be rated as high« 40 percent of samples were rated as
high in early immaturity period which reduced to 27 percent
in plantations of more than 14 years of age even though

minimum tillage is followed.



Table 3

GENERAII FERTILITT STATUS

Nutrlents Percentage frequencies

Low Medium Hin
Organic Carbon 5 59 36
Available 51 31 18
Available *K’ 65 25 10
Available nagnesluiD 24 38 36
Table 4

ORGANIC CARBON STATUS IN PLANTATIONS
OF DIFFERENT AGSS

Hsrcentage frequency

Age Loir Medlun High
up to 4 yeara 1 60 39
5 to 7 years 0 69 31
8 to 14 years 1 70 29
Above 14 yeara 1 72 27
flulRri-"-

1._1BRARYV
~rn -a



Ages

up to 4 years
5 to 7 yeazs
8 to 14 years

Above 14 years

Table 6

Ages

up to 4 years
5 to 7 yeazs
8 to 14 years

Above 14 years

AVAILABLE

AVAXZABLE PHOSPHCMUS STATUS

Percentage frequencies

Low

80
90
85
80

Medium High
15 5
2 6
8 7
13 7

POTASSIUM STATUS

Percentagal frequeocles

Lov

60
58
55
65

Medium High
30 10
34 8
38 7
22 13



The available phosphorus and potassium present a
different picture out of the soil samples tested SIX of
samples are low« 21% sndiom and 18% high in available
phosphorus status (Table S)« The soils In the area
selected for the study are mostly laterlte with high
aluminium and Iron consent* The fixation of "p" is
very high in such soils and hence the available phosphorus
status observed in the study Is low. The available
phosphorus status is found to be Improved as the years
pass on (Table 5} The higher organic matter content even
after gradual depletion in older plantations might have
Influenced the availability of phosphorus due to its
protective action of organic matter In available forms of
phosphorus*

The available potassium also ranged from low to
medium only 10% of holdings had high available potassium
(Table*6) i:eachlng of potassium under h 1™ rainfall
conditions resulted in the lower potassium statua pointing o
out the need for a Judicious management of this nutrient.
Potassium status is not influenced by the age of

plants (Table 6)



AVAIIABLE MAGNESIUM STATUS

Percentage frequencies

Age Lew Neaiun
up to 4 yeaxs 25 35
5-7 years 25 40
8-14 yeaxs 25 30
above 14 years 24 38

Table 6

SOIL REACTION

pH raage Percentage frequencies
4 - 45 34
4.6 - 4.9 34
S. - 5.5 30
56 - 6.0 2

6U - 6.5 Nil

40
35
45
38



Of th« soils -tastad 38% contained high, 30%
containad 38% medluxn and 24% low ntagnfsltisi (Table 7)

In a study on the available maynesium status of
xubbez growing soils (Potty et al 1973) it was found that
soils in Central Travancoze are having comparatively
lower status of available magnesium in relation to Southern
Travancore and Malabar regions* In the present study only
24% showed lower magnesium.

Further classliflcation of the data on the basis of

year of planting shcMed that 400 of the inmature area had
high magnesium status 35% medium and 25% low. In oldest

area magnesium status remained slightly reduced (Table 7}
During the first four years the reconiMndad fertiliser
mixture contains magnesium oxides. (For Central Travancore
only) In the analysis only 24% shewed low magnesium
content perhaps becuase of addition of MgO along with the

fertlliaer.

In mature areas Kg is applied if pronounced deficiency
iIs noticed in soil and leaf analysis.

The samples rated as high becomes m”~ium as rubber
becomes older and even low in certain cases.

The pH of the soil varied from 4 to 6. The percentage
of samples In the pH range of 4.5, 4.6 - 4.9, 5*5«b5«
5«6-6«00 are 34%# 34%, 30% and 2% respectively. (Table 8)



Tha soil can be rat«<3 as highly acidic. The optIDum pH
xange fox xubbei is 5 to 6 but it tolexates the xange

4 to 6*5« Hence the cheapest available xocX phosphate can
be used in xubbex estate instead of watex soluble
phosphoxQs vhich could be easily fixed and may not be
available to the plants*

The xesults of the present study indicated that the
soils In the five locations of Kottayam Taluk axe genexally
lev in available Phosphoxas and potassium. Pronounced
variations in xating was also noticed in different locations
confirming soil and leaf analysis and dlacximinatoxy
fextilisex applications*

The field experiments conducted in India (Anath et al
1965 & Potty et al 1978} and abroad (Boltan 1969} showed
the xesponae to fextiliser is definitely dependent on
fertility status of the soil.

Therefore it could be concluded that most of the small
holding will be benefited by the application of Phosphatic &
Pot™Masic fextilisexs while getting xesponse to Magnesium
and nitxogen cannot be belittled. Hence discximinatoxy
fextilisex application is most beneficial in small holdings

(Shexrocks 1969 & Punnose, 1975}



CRGAKIC MATTER OP SOILS AS IMrIAJEHCED BY

PREVICUS mSTCRY OF SAMFIED AREA

Psrcentage frequencies
Ara New Planting Replanting
Medium High Low  Medium High

up to 4 yaars 5 60 35 0 60 40
S to 7 years 0] 65 35 0] 70 30
8 to 14 years 0 70 30 0 75 25
Above 14 years 1 64 35 0 70 30

Table 10
ORGANIC MATTER STATUS AS INTWEUCZD BY
GROUKD COVERS
i“rcentage frequencies
With leguminous cover With natural cover
Age Low Medium High Low Mediuzn High

ap to 4 years 5 55 40 2 65 33
5 to 7 years 3 50 47 0 ao 20
d - 14 years 2 S8 40 5 65 30
Above 14 years 4 60 36 4 70 26



Xhe comparison of nitrogen status (Tablo 9 ) does not
appreciably differ In new plantings and replantings
confirming the reconunendation of the same grade fertilisers
to cover new plantings and replantings*

GROUND COVERS:

Nitrogen status was high in the legume covered areas
even in older areas where cover crops have been faded. The
same trend was noticed for available potassium and
phosphorus (Table 11&12J* The results of field experiments
conducted (Afidul Kalam & Potty 1978) reveal that there is
Nno response to fertiliser applications from 5th year onwards

due to the release of N.P«K« locked up by legume cover*

Table 11
AVAZIABLB HIOSEVORUS STATUS AS INFLUENCED
BY IEGUME COVER
Psrcentage frequencies

y With legume cover With natural cover

N Low Medium High Low  Medium High
up to 4 years 85 8 7 88 5 7
5 to 7 years 74 18 8 80 7 13
8 to 14 years 74 18 8 40 45 15
Above 14 years &4 5 11 75 20 5



AVAILABLE POTASSIUM STATUS AS
BY IEGUMB COVER

Percentage frequencies
With natural

With legume cover

Low Medium

With natural

24
20
30
25

INFLUENCED

50
52
60

cover
High

13
10
6
9

co¥er

40
26
39

Age Low  Medium High
up to 4 years 60 30 10 63
5 to 7 years 42 45 13 70
8 to 14 years 58 35 7 64
Above 14 years 75 15 10 66
Table 13
AVAILABLE MAGNESIUM AS INFLUENCED
BY IEGUME COVER
Percentage frequencies
With leguma cover
Ages Low Medium High Low Medium High
up to 4 years 5 45 50 10
5 to 7 years 2 58 40 12
6 to 14 years 0 52 48 1
Above 14 years 5 55 40 2

62

36



ORGANIC MATTER STATUS AS APIECTED BY
INTER OIOPPING

Percentage frequencies
Tapioca Banana Tree crops

ZON Medium High Low Medium High Low Medium High

75 20 2 56 42 1 54 45

Table 15

AVAILABLE HRHOSFHCVIUS STATUS AS EFFECTED BY
INTERCROPPINO

Tapioca Banana Tree crops

Low  Medium High Low Medium High Low Medium High

75 5 20 80 10 10 76 14 10



Table 16

AVAIIABLE PCOTASSIUM status as ASTECTED BY
INTERCROPPIMG

Percentage frequencies
Tapioca Banana Tree crops
Low Medium High Z0O~v Medium High Lew Medium High

60 15 25 55 15 30 48 32 20

(C) INTERCROPPING X

Intttrcropplng with annual cxops Ilka tapioca and
banana & Intexplanting with tree crops Itkm coconut JacX#
mango and cocoa etc axe quite cocmmon In small holdings -
organic matter content was found to be low in areas

Intercropped with tapioca than that of Banana & interpXanted

with tree crops*



AVAILABLB MAGNESIUM STATUS AS AFFECTED BY
INTERCROPPING

Barcentage frequencies
Tree crops

Tapioca Banana
Low Median

Low Madlua High Low Medium High

5 50 45 3 60 40 10 60

Table 18

PLANTINQ MATERIALS USED

Percentage frequencies

up to 4 years 5-7 years 8-14

Type of planting
materials yrs«
Budgrafts 100 99 97
1 3

Clonal

High

40

Above 14
yrs«

IN



Phosphoxaa and Magnesium status wars not affactad toy
intarczopping. Potassium leval! was also not affactad by
intazcropping with tapioca and banana perhaps dua to
haavy manuring with potassium fertilisers.

(d) Planting materials used and wanurial practices

followed by small growers.

Trom the case history data most of the small holdings
up to the 7th year are planted with modern high yielding
clones especially with RRIZ 105; A very few was planted
with RRIM 600 also and no other clone has been tried.
Mixed plantings with clones RRIlI 105 RRIM 600 & GII» also
was noticed# Polyclteal seedlings are planted very rarely.
The small growers are quite conscious of selecting only

high yielding planting materials for planting.

Table 19
MANURING PRACTICE ADOPTED
Percentages
Dosages up to 4 years 5»7 years Above 8 years

Correct dosage 60 75 85
Wrong mixtures 25 15 5
Over dose ' 5 10 2
Under dose 2 4 5



Table 19 shews that most of the small grovezs apply cozzect
dose of feztllisezs. Wzong niixtuzes are ased In a lazge
nunbez of cases since feztllisez mixtozes intended for
other crops in stock with them aze used for rubber also,
over dose and under dose manuzing aze quite less*

The data pzesented and discussed give a general

fertility status of five locations of Kottayaw Taluk*



SUMMARY



SUMVARY

To assess th« £extiXlty status of the Rubber
growing soils of Kottayaro Taluk analytical data of five
locations in Kottayam Taluk viz# Kooropada* Thiruvanchoor/
Meenadam# Kottachira and Amayannur covering 200 small
holdings inclading their case history were studied and
~“he study revealed the following.

All the soils tested were lateritic and acidic*
Generally organic natter status was medium to high*
Phosphorus and Pot™a™um status were very low and Magnesium
status nediuoQ to nigh* Tapioca intercropped areas showed
depletion of nitrogen status* There was no depreciation
of Phosphorus and FotjtassiuxD status in intercropped areas*
Areas with legumlnus ground covers showed better nitrogen
status* Response to fertiliser was pronounced in the
first four years and response was poor from 5th year
onwards. All the small holdings were planted with modern
high yielding clones end the trend is to follow Boards

recommendation for manuring*
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