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Response of mature rubber to lime and 
magnesium application

K eyw ords: D o lom ite . H evea  h ra s ih en s is . m agnesium , soil acidity , shell lim e

Low nutrient status and presence o f  toxic elements 
particularly A1 are  m ajor constraints to intensive crop 
production in the acid soils (Adams, 1981). U nder heavy 
rainfall conditions all the exchangeable bases (Ca, Mg 
and K) and salts are leached from the soil profile leaving 
behind m aterials rich in A1 and Fe oxides which renders 
the soil acidic and infertile. Liming is a common agronomic 
practice to control soil acidity. Liming o f  acid soils brings 
about m any changes in the soil environm ent. Relatively 
m ore pronounced  changes are  ev ident in relation to 
solubility o f  toxic e lem ents viz., Al, and Mn. Addition o f 
lime to soils sim ultaneously increases the availabilities o f 
Ca and M g by raising percentage base saturation and 
low ering  the  am o u n t o f  ex ch an g eab le  A l and Mn. 
(Sanchez, 1976; Tisdale e / «/., 1985).

In India, rubber is m ainly cultivated in the laterite 
or lateritic type o f  soil which is dom inated by iron and 
alum inium  oxides and hydrous oxides. The soil is acidic 
in r e a c t io n  w ith  pH  ra n g in g  from  4 .5  to  6,0 
(Karthikakuttyam m a et al., 2000 and N'BSS and LUP, 
1999). There are very few research reports on the effect 
o f  lim ing on the growth and yield or rubber However 
there are  reports stressing  the im portance o f  proper 
balance o f  Ca, M g and P in maintaining the latex stability 
Beaufils, 1957; and Joseph et al., 1993). In the traditional 
belt, rubber cultivation is now in the third planting cycle. 
K a r th ik a k u tty a m m a  (1 9 9 7 )  re p o r te d  th a t  d u e  to 
continuous cultivation o f  rubber the pH  and the base 
reserves o f  the soil especially Ca, Mg and K is reduced 
significanlly. Am eliorating the soil acidity through proper 
liming might enhance the productivity from  unit area. 
Crops like coffee, coconut and tea grown in the same 
belt are supplied w ith Ca and M g through liming cither 
with dolom ite or shell lime and Mg. H ow ever there is a 
general apprehension am ong the scientists regarding 
liming in rubber, and liming is not recommended to rubber. 
Liming to crops generally suited to acidic soil is practiced

to bring the soil pH to the desired level, reduce the 
e x c h an g e a b le  Al and to  su p p lem en t C a and .Mg 
(Kamprath, 1970; Somani em /., 1996). Hence the present 
experiment was taken up to study the effect o f  lime and 
Mg application on availability o f  nutrients in the soil and 
growth and yield o f  rubber.

Tlic experiment was conducted at the Kodumon 
estate, Kodumon o f the Plantation Corporation o f Kerala 
from 2002 to 2005. The clone was R R II105 and tapping 
on B 0 2  panel with l/2Sd/4 system o f  tapping. The trees 
were planted in 1989 and tapping commenced in 1997. 
From 2001 onwards, trees were stimulated with elhephon 
2.5 per cent (six rounds annually) by panel apphcation. 
The experiment was designed in randomized block design 
with six treatments and four replications. I 'he  individual 
plots had 30 gross trees in three rows and observations 
were I'ccorded fonn trees in the middle row. The fenilizers 
were applied in two split doses during April-May and 
September - October. Lime requirement o f  the soil was 
calculated by SMP m ethod (Shoemaker c7«/., 1961) and 
quantities o f  shell lime, phosphogypsum and dolomite for 
individual plots were calculated on the basis o f  effective 
area. Shell lime, phosphogypsum and dolomite were 
applied in single dose duriiig April - May, two weeks prior 
to fertilizer application. Lime and fertilizers were spread 
in the inter row space. Dry rubber content was estimated 
separately for each plot and the dry rubber yield was 
calculated from the volum e o f  latex and dry rubber 
content. Girth o f  the trees were recorded at 150 cm 
height.

Soil samples were collected from individual plots 
and analyzed for pH, OC, and available nutrient status as 
p er standard procedure outlined in Jackson (1958). 
Similarly, leaf samples were collected form individual plots 
as per the standard procedure during the month o f  
S ep tem b er and  an a ly zed  fo r the  to ta l n u trien t 
concentration (Piper, 1966). The data generated were



sta tisiically  analyzed (Sncdecor and C ochran, 1967).

Effect o f  lime and magnesium application on volume 
o f  la te x  an d  d ry  ru b b e r  y ie ld  is  p r e s e n te d  in 
Table 1. Positive influence o f  lim e and M g application on 
volum e o f  latex and was recorded in the tw o years and 
the effect was statistically significant during the fourth 
year o f  experim entation. The sam e trend as in the case 
o f  volum e o f  latex w as observed in the case o f  dry  rubber 
yield. The treatm ent effect was statistically significant 
during the fourth year o f  experim entation and the highest 
y ield  w as recorded by XPK M g application indicating 
the positive effect o f  M g application in enhancing die 
yield. The field was tapping on  l/2 S d /4  system  with 
stim ulation. RRII 105 is a clone w ith inherently  high 
content o f  Mg in the leaves indicating a higher requirement 
for M g and the positive effect is m ore pronounced under 
stimulated condition.

Effecl o f  lim e and M g application on  girth o f  trees 
is presented in Table 2. Positive effect o f  Ca and Mg 
application on growth is indicated during two years. Effect 
w as statistically significant during the fourth year and

Table 1. Effect of lime and magnesium application on volume of latex
(ml/trec/tap) and d n ' rubber yield (g/tree/tap)

Treatmcflts 2003 2004 2005
Latex Dn Dr> Latex Dn

vt>lume nibber \t)lumc rubber v'olume rubber
>idd yield >ield

Ccmtrol (No fertilizer) 146 57.7 238 89.7 151 56,8
NTK fertilizer 152 59,9 242 9I.-0 162 60.9
NTK-^.Mgfeniiizer 177 69,6 285 107.1 216 80.9
XPK ^  Shell lime 165 66.4 287 108.1 171 63.9
NPK-^Phospbogypsu.Ti 168 66J 264 99.6 159 59.9
N'PK-Dolomite ISO 70,6 302 113.6 161 60.4
SE 16 6,4 25 9 i 18 6.8
CD(P = 0.05) NS NS \'S NS 38 14,5

h ig h est grow th was recorded  b y  N PK shell lime.
Influence o f  Ca on cell wall form ation is docum ented in
the literature'(M arshner, 1986).

Table 2, Effect of lime aud mapieslun1 application on girth (cm)

Treatments 2002 2003 2004 200S
Control (No fcniiizer) 62 5 64.2 66.3 68.3
NPK fertilizer 60.0 61,9 63.5 64.9
NPK -  Mg fertilizer 64.1 66.3 68.4 70.4
N'PK -  shell lime 63,5 68.8 70.5 74.0
NPK '  Phojphogypsum 63.5 64.3 66.5 68.5
NTK -  Dolomite 64.0 67,2 ‘ «7.6 69.7
SE 2,03 1.87 2,45 2.18
CD (P = 0.05) NS NS NS 464

G ir th  in c re m e n t d u r in g  th e  y e a rs  o f 
experim cnlation is calculated and presented in Table 3. 
Sam e trend as in the case o f  girth is indicated and the 
treatm ent effect was statistically significant during ihc 
fourth year o f  experimentation.

A vailable nutrient status o f  the surface soil after 
four years o f  con tinuous treatm en t incorporation  is 
presented in Table 4, C hange in pH due to treatment 
incorporation was significant with shell lime and dolomite

}. Effect of lime and magnesium application on girth iDcrement (cm)

Mcrcylcutty Joseph, V,K. Syam ala and  Phcbc Jo.seph

Treatments 2002-03 2003-04 2004-05
Controi(No fertilizer) 1.60 1,60 135
N'PKtenilizer 1.68 1.63 1.37
NPK-MgfCTlilizer 2.19 2.12 1.73
NPK ^ shell lime 3.05 1,84 2.62
NPK -  Phosphogypsum 1,69 1.82 1.39
NPK -  Dolomite 2.43 1,71 2.06
SE 0.74 0.17 m
CD(P = 0,05) NS NS 0.60

app lication . H ow ever, the pH  rem ained  in the very 
strongly acidic range (pH 4.5-5.0) indicating the strong 
buffering capacity  o f  the soil. In the control and fertilizer 
alone treatm ents the pH was in the extremely acidic range 
(pH<4.5). Availability o f  P, K, Ca and Mg was significantly 
influenced by the treatm ents. Shell lime o r dolomite 
application significantly improved the availability o f  P and 
K  in the soil. Similarly, Shell lime, phosphogypsum  and 
dolomite application significantly improved the availability 
o f  Ca in the soil. Lim e application through shell lime or 
calcium  carbonate supplies only Ca. In such situations 
M g also should be supplied. It is alw ays better to use 
dolom ite as the source o f  lim e so that both Ca and Mg 
will be supp lied  th rough  one app lication . Effect of 
trea tm en t incorp o ratio n  on le a f  n u lrien t sta tus was 
assessed and it is observed that the concentration o fC a  
in the leaves increased with Ca supply eilhcr through shell 
lime or dolom ite indicating that supply through cxtcnial 
sources significantly increases the Ca uptake in rubber 
H igh concentration o f  Ca in the leaves does not indicate 
that Ca is being accum ulated in the other plant parts also. 
Plants have the ability to m aintain low phloem  Ca level 
and thus regulate the Ca transport to other plant parts 
(M arshner,1986). In depth studies on the role o f  Ca in 
the mineral nutrition o f  rubber especially on latex flow 
and stability is required.

Positive effect o f  Ca and Mg application on volume 
o f  latex and dry rubber yield was indicated in all the years 
and the effect was statistically significant during ihe fourth 
year o f  experimentation. Calcium  supply significantly
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im proved the growth o f  p lan s . Lime application either 
through shell lime or dolomite significanlly improved the

Iablc4. tffccloflim eandrr
and availabilil) of nufricnisin (ht surface soil

aiion on leaf Ca concentration

Treatments Leaf

Ca pH
________ W

Av. P Av. K Av.Ca Av. Mg 

kg/ha

NPKfcnilizer 

NPK +Mg fertilizer 

N PK 'shell lime 

NPK ^ Phcsphogypsu; 

NPK r Dolomite 

SE

CD (P = 0.05)

0.82 4.40 18.6 124,8 S5.8 31.4
0.88 4.42 60.6 150.4 80 4 32.4
1,09 4.42 52.6 154.0 106.0 624
1.43 4.81 108.6 287.6 387.6 65.6
1.01 4,59 36.0 148.8 263.6 36.0
i.44 4.80 54.6 130.2 536.6 666
0.17 0.12 10.8 25.6 39.0 7.2
0.36 026 23,0 54.4 83-2 154

availability o f  P, K and Ca in ihc soil. Shell litne or dolomite 
application significantly increased the pH. However, the 
pH  rem ained in the very strongly acidic range indicating 
the strong buffering capacity o f  the soil. For a crop like 
ru b b e r  w h ic h  is  m o re  a d a p te d  to  th e  ac id ic  soil 
environm ent, the lim ing program  is for the supply o f  Ca 
and Mg and m aintain the base status o f  the soil at the 
adequate level and a temporary change in pH will improve 
the availability  o f  P and K and the m icrobial activity o f  
the soil. Calcium  concentration o f  [he leaves increased 
w ith Ca supp ly  indicating  higher uptake under high 
availability situations.
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