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Nutrient diagnosis of cardamom (Elettaria cardamomum) gardens in South India
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with cardamom yield.

Cardamom (Elettaria cardamomum M) is mainly
ated in warm humid and high rainfall regions, especially
lopes of western Ghats of South India at an elevation
ng from 800 to1300 m above mean sea level. The
ivity of cardamom in India is low (174 kg/ha)
ed to Guatemala (315 kg/ha), the main competitor to
The low productivity is mainly attributed to poor soil

, the rate of decomposition of organic matter and
release of nutrients in cardamom soils is much slower

system (DRIS) indices for cardamom leaves were
Lout by Sadanandan et al. (2000). Krishnakumar
ty (2002) recommended a fertilizer dose of 75:75:150
K under rainfed condition for an yield realization
/ha. Beneficial effects of liming, zinc and
ation on cardamom have also been demonstrated
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ABSTRACT

The nutrient analysis data of 123 samples obtained from cardamom-growing tracts in South India was compared
with already worked out leaf nutrient diagnosis and recommendation integrated system (DRIS) indices values to
find out the deviation limitation of nutrients from corresponding critical concentrations. The results revealed that
74, 54, 50, 46, 43, 41, and 38% leaf samples analyzed have Zn, K, P, Ca, Mg, Cu and Mo concentrations
below the required critical values, respectively. The limiting leaf nutrients were in the order Zn > K > P > Ca > Mg >
Cu> Mo> Fe > Mn >N. Correlation analysis showed that the soil nutrients at the base of cardamom plants are significantly
and positively correlated with soil nutrients at interspaces, leaf nutrients and cardamom yield. An increase in soil
pH resulted in increased availability of soil Ca, Mg and B. Soil organic carbon increased leaf N content, while leaf
Ca increased leaf Mo content. Soil available P, K, Cu and leaf Cu were significantly and positively correlated
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in cardamom. Hence, an attempt was made to identify
the major yield-limiting nutrients in cardamom gardens
which influence productivity and to find out the inter-
relationships among soil nutrients, leaf nutrients and
cardamom yield.

MATERIALS AND METHODS

Leaf nutrient analysis data of farmers’ fields from major
cardamom-growing areas of South India (Idukki District,
Kerala and Coorg District, Karnataka) were compiled. For
the purpose fifth pair of leaf in panicle initiation tillers from
plantations under normal management system was collected.
A total of 123 data were so obtained since 1995. To find out
the deviation of nutrients from corresponding critical
concentrations, the nutrient analysis data were compared
(Senthil Kumar et al. 2006) with already worked out leaf
nutrient DRIS indices values of cardamom (Sadanandan et
al. 2000). To find out the interrelationship among soil, leaf
nutrients and cardamom yield, data of 48 gardens (18 from
Idukki and 30 from Coorg) for which cardamom yield data
were available, were grouped separately and computed with
respective leaf nutrient analysis data, soil nutrient analysis
data (at base and interspaces of cardamom plants separately)
and Pearson’s correlation co-efficient were worked out (SPSS
v 10) to determine the interrelationships among soil properties
at the base of cardamom plant and their relationship with
cardamom yield.
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RESULTS AND DISCUSSION

Population of cardamom gardens having available leaf
nutrient concentrations below and above corresponding
critical values
Population of cardamom gardens having available leaf

nutrient concentrations below and above corresponding

critical values is given in Table 1. The results reveal that 74,

54, 50, 46, 43, 41, 38, 30, 23, 6.5% leaf samples analyzed

have shown Zn, K, P, Ca, Mg, Cu, Mo, Fe, Mn and N

concentrations below the required critical values,

respectively. This indicates that Zn, followed by K, P, Ca
and Mg are the major yield-limiting nutrients in cardamom
fields. Sadanandan er al. (2000) reported wide variations in
leaf nutrient status of cardamom fields, N from 1.26-2.81%,
P 0.10-0.20%, K 1.0-3.4%, Ca 0.60-1.38% and Mg 0.18-
0.31%. Generally cardamom growing soils of South India
have soil ;H 4.7-7.0, CEC 8.6-58.5 ¢ mol (p*)/kg, organic
carbon 3.3-5.9%, P 2.5-6.2 mg/kg and low in K and
micronutrients (Krishnakumar and Potty 2002). Thomas and
Kuruvilla (2008) have reported decreasing sustainability of
cardamom gardens due to climate change, increase in soil
acidity, and decrease in organic matter, with wide spread zinc
and boron deficiencies. This may be because of the high
rainfall status of the region due to which leaching losses of
soluble cations like K and Mg will be maximum, thereby

making the soil highly acidic.
Table 1 Population of cardamom gardens 123 samples having leaf
nutrient concentrations below and above corresponding

critical values

Samples below Samples above

Nutrient  Critical value
critical level* critical level*

N 2.04 (%) 8 (6.5) 115 (93.5)
P 0.15 (%) 61 (50) 62 (50)
K 2.25(%) 67 (54) 56 (46)
Ca 0.95 (%) 56 (46) 67 (54)
Mg 0.25 (%) 53 (43) 70 (57)
Fe 253 mg/kg 37 (30) 86 (70)
Mn 371 mg/kg 28 (23) 95 (77)
Zn 33 mg/kg 91 (74) 32 (26)
Cu 28 mg/kg 51 (41) T2 (59)
Mo 0.56 mg/kg 15 (38) 104 (85)

*percentage no. of samples in parentheses

Inter-relationships among soil chemical properties at the base
of cardamom plants and their relation to cardamom yield
Pearson’s correlation co-efficient were worked out to

determine the inter-relationships among soil properties at the

base of cardamom plant and their relationship to cardamom
yield (Table 2). Results revealed that soil pH was significantly
and positively correlated with soil Ca and B availability, while
soil CEC was negatively correlated with soil Fe, Zn and Cu.
Soil organic carbon was positively correlated with soil Ca
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Table 3 Correlations of soil

cardamom plans to
Soil characters
at the base

Table 2 Correlations of soil chemical characters at the base of

cardamom plants among themselves and with cardamom
that at Interspaces

yield s

Soil characters
at interspaces

Soil characters at the base Correlation

co-efficient (r)

e e e e oil pH ’
Soil pH Vs soil Ca 0.360* e \‘,’g g 0311+
VS soil B 0.362* i ~0.425%
Soil CEC VS soil Fe —g.igg; Soil CEC Vs so;[ Fe 0.315*
:;g 22:: éllli —0354* 1 VS soil Zn -_00‘;1:;::
Soil OC VS soil Ca 0.332* Bl OC il Cu 0319+
Soil P VS cardamom yield 0.615%* @ & SO_” 0.c 0.745%*
Soil K v$ soil Mn 0373%* | soilp “fss soil Ca .41 1%+
VS soil Cu 0.363* - Soil K Vs :0'1; 4 0.875%x
VS cardamom yield 0.423%% . Vs ;0.'] g 0.718**
Soil Ca Vs so?i E/Ig g;ﬁ: Soil Ca e ;g},‘] it 0.375%+
VS soi1l Cu . i ey *
Soil Fe VS soil Mn 0.487%+ e o 8;672*:
Vs soil B ~0.290* Soil Mg s Mg 0.399++
Soil Zn Vs soil Cu 0.667**  E85i] Fe nl iy 0.519%+
Soil Cu VS cardamom yield 0.472%% \Yg :g:ll f;n 0.706%*
*5P= 0.01;*P=0.05. VS soil B 45"3323 '
VS soil Fe 0'41;)**
and soil K was positively correlated with soil Mn and Cu, VS soil Mn 0.61 o
Soil Fe was positively correlated with soil Mn and negatively VS soil Zn 0.648%+
with soil B. Soil Zn was positively correlated with soil Cu. \‘:‘; SSO_I: Cu 0.469%%
Soil P, K and Cu levels were 'significantly and positively Vs S;)j'] g:: 0.608%*
correlated with cardamom yield, highlighting the importance VS soil Fe _(()}.;391 #
s s 336+

of these nutrients on cardamom yield. 4 p_ 00
= 0.013* P =005,
Relationships between soil chemical properties at the bﬂuil
and interspaces of cardamom plants
The correlations of soil chemical characters at the base ol
cardamom plants to that of the interspaces are given I
Table 3. It was found that soil pH at the base of cardamoil.

was significantly and positively correlated with soil pH and

% i
Ot‘:;n:;bon at t.he base with leaf N Soil Fe and Cy at th
R neg:(:;y f]ngh correlations with Jeaf Znand Cy Lea;
) vely correlated with | .
e /_corr eaf Mo and Jeaf
: g_hly Significant positive correlationawi(tjfllj

rrelati

.ofcarg;;:z shorved that nnlost of the soi] nutrients at
with soil Fe, Zn and Cu availability in the interspaces. : ™ plants are significantly
organic carbon, P, K, Ca, Mg, Fe, Mn, Zn and Cu at the
of cardamom was significantly and positively correlated
their respective levels in the interspaces indicating tha
lateral movement of the applied nutrients/fertilizers at b
through rain water or due to any intercultural operall
This suggests that fertility build-up in the overall fié!
important for maintaining the productivity level where P&
root may intercept and take up nutrients even away [

basin.

he incregge i i e
€1n pH with Cy availability and hence

seizzlslil;:;?[y. Soil available Cy both at the base
e n;ca;]ltt;)y and positive] Y correlated with
P i ol e due to the use of Cu fungicide

o ‘ case Tnanagemem which keeps

1gh yielder, The nutrients, especially

itive influence on yield

Correlations of soil chemical characters at the bas¢
cardamom plants to that of leaf and cardamom yiel !
The correlations of soil chemical characters at the

cardamom plants to that of leaf and cardamom yield are &%

in Table 4. It was found that soil pH at the base of cardal®

chemical characters g the base of

Correlation
co-efficient

NUTRIENT STATUS OF CARDAMOM GARDENS

431

Table 4 Correlay
rrel; " s0i i
Card:imnous of soil chemical characters at (he bas
nom plants to that of leaf and cardamom yicﬁ; .

Soil characters Correlati
ation

Sonp;{ e e _Eoiefﬁcicnl
e VS leaf Mn -0 351_;* B
oy VS leaf N 0'742**
el e VS leaf Cy 6291;‘

VS leaf Mn ;
S VS leaf Zn —(? .33';2;:*
Sl VS leaf Mn 0.318*
VS leaf Mg ~0l33 *
VS leaf Fe pos:
VS leaf Mn ‘l’? 5993:

- VS leaf Cu 0376+

iy VS leaf Mo 0.325*

i VS leaf Zn 0‘362*

e, VS leaf Mo -0 ‘376**

B - VS cardamom yield (};01 o
**P:0.0l; *P=0.05. -
The step-wise forward regy

leaf nutrient concentrations w‘gxtﬁst;l;tno?;?gds i:k;;hj;riamg

showe

that leaf Cy (m
‘ g/kg), Ca (%) and K (%
ifbiencing o B & 1d K (%) are the major factor
encing c m yield with the followi i >
!ha; ilsI jlgnliﬂcan[ at P=0.01 level withoa]r(l) \;rzngfrglgzgnshlp
cld=116.5+9809 (] - ) lea
Wy ey (leaf K)-168.8 (leaf Ca) + 0.89 (leaf
Sm.u]a?'.regression analysis with th
'avleulablhty and cardamom yield (kg/ha)
influe i
is nee of soil P, K, Ca, Znand Cy (m
Yield =

at of soil nutrient
showed the positive
g/kg) and the equation

2]70:.9 + }_.’5.27 (soil P) + 0.1 I (soil K)-0.146
T : .0.(5011 Zn) + §.7 (soil Cu); (R? = 0.408 %)
e pOSi;t)iosmve correlations of P and K with yield s'ho th
- ve .ratsponse by the Crop in terms of jts uptak i
. r;npu[ fertilizer doge of 75:75:150 kg N, P,0 ap : Ao
commended under rainfed situation a;ldzqucii[?onlzflde/ha
Fi ose
ek & N, {’205 and K,O/ha under high densit
it ; 0 pliammg (Korikanthimath 2002) g
fevealed that 74, 54 50, 46 .
: L] ’ ] tl 4 L]
;a?ples collected from cardamom growing :rdéu’ o]
cgml:a ]tmv.e respectively Zn, K, P Ca N%g 815 ngomh
e ] ’ ’ 1 ’
- n -ranons below the required critical values and el
- miting leaf nutrients was Zn > K i
0>Fe>Mn>N. It was also foun

(soil Ca)-

and positively
as leaf nutrients
dy revealed the
and Cu in cardamom
ation for increasing

. .
I.nd cardamom yield. The correlation sty
Mmportance of nutrieng P K, Ca Mg, 7n
gardens. and warrants balanced fer‘tili7
productivity, ‘
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