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'pectively. Out of this 29,737 tonnes of ginger
valued at 5924.41 lakhs rupees and 23,091 tonnes
'turmeric valued at 5,844.61 lakhs rupees were
wported. Hence, ginger and turmeric play major
in spices export and India’s economy. About
-third of ginger and turmeric in India is grown
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‘ ditious direct application of rock phosphate
nay be agronomically and economically more at-
A ¢ than the use of expensive water soluble P

ilizers (Hammond ef al. 1986). India has rock
hate deposits of 145 Mt. Direct application
hate rock is favourable especially for plan-
fat ops (Pushparaj ef al. 1976, Sadanandan &
Hamza 1995). Rock phosphates which contain
horus in the insoluble form, are generally pre-
in acid soils where they become gradually
‘and available to plants without being fixed
uantities (Punnoose ef al. 1995). Hence
iment was conducted with the objective of
the use efficiency of rock phosphate and
he agronomic efficacy of rock phosphate
r augmenting production and quality of
tand turmeric.
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faferials and Methods
1 field experiment was laid out at Indian In-
Spices Research experimental farm
@nnamuzhi (Ustic Humitropept) during three
Ve years (1995-98) using ginger cv. Maran
¢ cv Alleppey as test crops. The soil
with pH 5.3 (1:2, soil:water), CEC 7.5
31g kg organic carbon, 4.6 ppm
51, 281 and 105 ppm exchangeable K,
Mg, respectively. The DTPA extractable
iid Cu were 28, 0.56 and 1.0 ppm, respec-
fiere were 9 treatments viz., check, recom-
P (50 kg) to ginger and turmeric
”=i-.‘ Hamza 1996, 1998) as single su-
ate (SSP), P as combination of SSP (1/3
) with rock phosphate (2/3 recom-
ither as Mussorie phos (MRP), Raj phos
153 phos (GP) and combination of FYM
f0Mmended P either as superphosphate,
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Mussorie phos, Raj phos and Gafsa phos. In FYM
combinations, the P sources were incubated with
FYM for one week. Ginger and turmeric were plant-
ed in 3x1 m? beds having 40 plants. Each bed was
taken as one treatment. There were three replica-
tions. Nitrogen and K were applied in common @
75 and 50 kg ha for ginger and 60 and 120 kg ha™
for turmeric, respectively. Full dose of P and K
was applied as basal and N was applied in two
splits, one at 45 days after planting (DAP) and an-
other at 90 DAP. Soil and leaf samples were taken
during critical stage of crop growth (120 DAP) and
analyzed for various nutrients as per standard pro-
cedures (Jackson 1967 ; Hesse 1971). In ginger fifth
pair of leaf from top to bottom (Johnson 1978) and
turmeric third leaf from top to bottom (Sadanandan
and Hamza 1996) were taken as index leaves for
nutrients analysis. Rhizome samples were taken
during harvest (approximately 8-9 months after
planting) and analysed for P uptake. Curcumin con-
tent of turmeric and oleoresin content of ginger
were also analyzed as per standard procedures
(ASTA 1968). Number of tillers produced and yield
were also recorded. Agronomic efficiency (AE) and
apparent phosphate recovery (APR) (Subba Rao et
al. 1998) were calculated. The pooled data of three
years are presented and discussed below.

Results and Discussion

Effect of Different Sources on Soil Availability of
Nutrients

There was no significant change in soil pH
due to different sources and combination of rock
phosphate either with FYM or SSP (Table 1). Avail-
able nitrogen significantly increased in FYM treat-
ed plot. Application of P, in general, increased
Bray’s available P in all treatments compared to
check. The highest Bray’s P was recorded for FYM
+ Raj phos treatment followed by Gafsa phos and
Mussorie phos in combination with FYM. Avail-
ability of P was more when rock phosphate sourc-
es were used as compared to SSP. Inherent low
soil pH favoured the dissolution of rock phosphates
and increased its availability. The complimentary
effect of FYM in improving the soil available P
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534 . ] Jability in ginger 418 and was on par with RP and GP and 2/3 P as SSP  recommended P as GP with FYM in both ginger
d combination of phosphates with FYM on soil nutrient availabiiy ymg ( able 3). Leaf P was higher in FYM + 1/2 recom-  (49.7%) and turmeric (70%) followed by FYM +
Table 1. Effect of sources an ——| mended P as GP and was on par with MRP or SSP  RP application. Whereas the application of SSP
sngnete : Bray-P Exchangeable DTPAY plied with FYM. Rhizome P was maximum in alone as a P source responded only by 25.6 and 36
Treatment pH Available N K Ca Mg Zn + 1/2 recommended as RP or SSP and was per cent increase in yield of ginger and turmeric,
mgkg!) ———— with application of full dose P as SSP. Phos- respectively (Table 4). Higher AE and APR values
f . . ) i N
14 08 305 110 0.5 s uptake was maximum in FYM + 1/2 rec- were recorded for P sources incubated with FYM
104 104 0.6] :
Check ?5::: 126 23 137 gg: 104 0.6if  Table 3. Effect of sources and combination of phosphates with FYM on growth, P uptake, yield and quality of
SSP sl 5-4 127 25 i‘:‘é 117 104 0590 turmeric
MRE i 1
RP+SSP 5.4 124 is 138 345 103 0.5 tment  Tiller no Leaf P Rhizome P P uptake Curcumin Yield
GP+SSP 5:4 126 27 167 374 123 070 in 3 m? (%) — (kg ha'") (t hal)
FYM+ MRP 5.3 A 2 181 381 125 o 125 013 0.18 7.0 154 3.66
128 i ) : 4 ’
L e 26 g i 149 0.16 0.29 13.6 2540 4.98
FYM+GP 5.4 156 159 381 120 :

M+SSP 5.5 136 22 . 4 14 142 0.17 0.27 13.5 227 5.04
s =0.05) 0.3 5.2 2.2 2 160 0.18 0.27 15.7° 299 5.54
(RUET o crohis B 142 0.16 0.27 13.4 256 5.11

e " b a b
: ibly recommended P as RP or a 163 0.18 0.27 15.2 309 5.83
i 1 rock phosphate could POSS‘F’ : FYM+ } \
s appl;edeg;ti;l role gf mgnure in solubilizing  regard to rhizome P, full P-as SSP i‘;:l and Wil igz g'g g' gg ig'; § ?Za 222:
gef(rig:xt:’ocfcnphosphate sources and extending the recommendeqf apf ispﬁzﬁrz“ﬁh RP or 144 0.18 0.2 15.8° 260 5.54
available pool by reducing P fixation (Sdharpl_iybfé l;?l‘;sg’h:s:\ﬁp it w;?SigniﬁcanﬂY higher inF 13 0.02 0.01 0.51 26 0.17
eable K and Mg and availabl atn
;I. 19?:;)1-“]:‘?:::;“%3)(“““1“ in P applied plots ei- + 1/2 recommended P a9 GP-and RIMIE
n cot

ther as rock or superphosphate with FYM.

Effect on Growth, P Uptake, Yield and Quality of
Gmge&aximum tiller number (476. nos. in' 3 1.n’)
was recorded in Gafsa phos applied in combl'natu:.m
with FYM followed by Raj phos applied 1;
combination with superphosphate. Leaf =
concentration was maximum in 2/?: MRP + 1/3 S1/2
treatment and was on par with FYM +

i take, yield and
Table 2. Effect of sources and combination of phosphates with FYM on growth, P up y

followed by FYM + MRP or $SP treatments, Wil
regard to yield and oleoresin alsp, FYM +
recommended P as GP was superior (4.37
and 179 kg ha’, respectively) and was on pariis
FYM+ 1/2PasRP. 1

ded P as GP and was on par with FYM +
urcumin production was maximum in
/2 as GP (311 kg ha-1) which was on par
+ RP or MRP treatment. Significantly
ield was recorded by the treatment FYM
ommended P as GP followed by RP and
Effect on Growth, P Uptake, Yield and Qu f h FYM, which were on par.
Turmeric ;

Maximum number of tillers was recor

ic Efficiency, Yield Response and Re-
the treatment FYM + 1/2 recommended P

Phosphate in Ginger and Turmeric
\ higher yield response to the applied
lizers was noticed in the application of 1/2

and applied, with the highest in 1/2 recommended
P as GP or as RP together with FYM, in both ginger
and turmeric. There was 24.9 and 17.6 per cent
increased efficiency of applied P as GP and RP
along with FYM in turmeric over full dose SSP
application alone (Table 4). Similarly, in ginger AE-
increased by 19.2 and 14.7 per cent in FYM + 'GP
and RP applications over SSP alone. Interestingly
FYM + MRP application has yielded in higher AE

(16.9 per cent higher than SSP. treatment) in

turmeric whereas in ginger no such response was

recorded. Increased relative

agronomic
onomic efficiency, yield response and phosphate recovery in ginger and turmeric
inger | W H
g - Tt Rhizome P P uptake E Oleoresin Yn‘eld response (°/.o) . AE . . APR -
Treatment Tiller 11;:‘ (%) (kg ha) Turmeric Ginger Turmeric Ginger Turmeric Ginger
in3m’
9 120 i = - -
o 0.14 0.20 5 147 73.2 58.4
Check 0.16 0.30 10.7° : 36.1 25.6 99.7(-)* 73.3(-)* 13.1 9.6
SSP 430 018 0.27 10.6° 13; 37.6 33.1 100.8(1.1) 77.7(6.0) 13.0 9.4
MRP+SSP 425 344 0.27 9.7 }51" 51.2 21.7 110.7(11.0) 71.1(-3.0) 17.4 7.7
RP+SSP 440 015 027 9.8 108 39.5 22.8 102.2(2.5) 71.7(-2.2) 12.7 7.9
GP+SSP 429 0.16 0.29 10.8" oo 59.1 25.3 116.5(16.9) 73.2(-0.1) 16.4 9.8
FYM+ MRP 422 017 0.29 12.7* ] 60.0 44.1 117.2(17.6) 84.1(14.7) 18.9 12.9
FYM+RP 402 017 0.29 12.7¢ 1';32 69.9 49.7 124.5(24.9) 87.4(19.2) 18.9 13.6
FYM+GP ;;g 0.18 0.30 111 120 51.2 343 110.8(11.1) 78.4(7.0) 17.5 12.1
 FYM+SSP ' 0.01 0.60
0.01 :
CD (P=0.05 43

_ ._'l'entheses show the percentage increase in AE over SSP as base
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offectiveness of phosphate rocks to an average of
107 and 79 per cent in different seasons over triple
superphosphate in corn grown in a P-deficient acid
soil was reported by Mutuo el al. (1999). The
positive role of FYM jn raising the available P
status and its persistence over time in turn resulted
in higher AE and APR of applied rock phosphate
sources. Similar rise in available P and APR was
reported by Subba Rao ef al. (1998).

Rock phosphate either as Raj phos or Gafsa
phos can be applied to ginger and turmeric in acid
soils. Among the sources, Gafsa phos or Rai phos
@ 25 kg P,0; ha' were superior with regard to
uptake, yield and quality for ginger and turmeric.
The agronomic efficiency can be increased by in-
cubating with FYM (10t ha) and thereby the dose
of P can be reduced to half viz. 25 kg ha'.
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