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‘Abstract: A field experiment was carried out at Cotton Breeding Station, Coimbatore

with cotton var. MICU 12 as test crop with various combinations of Jhabua Rock
Phosphate (JRP), Single Super Phosphate (SSP), compost and phosphobacteria (PB),
to study the effect of JRP alone and with SSP, compost and PB on the yield and
quality parameters of the crop. The results revealed that the yield parameters and
ginning percentage were the highest in the treatment which received 50 per cent SSP
+ 50 per cent JRP along with compost and PB, which was significantly different from
treatment with 100 per cent SSP alone. Other quality parameters viz. span length,
micronaire value, bundle strength and uniformity ratio were not significantly correlated
with the P availability, The study revealed that the indigenous source of phosphorus

~as JRP in combination with SSP, compost and PB, besides curtailing the input cost

can effectively and profitably be used to improve yield and quality parameters of
cotton crop. The kapas yield, lint yield and seed yield were significantly influenced
by 50 per cent JRP + 50 per cent SSP with PB and compost. The highest available
P content in soil was registered by 100 per cent SSP treatment followed by 50 per
cent SSP plus '50 per cent JRP with PB and compost, whereas the later recorded
the highest P uptake by crop on 160 DAS.
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:ntroduction

Cotton is the only agricultural commodity
in the world which has exercised such a profound
influence on men and matters from time
immemorial. With regard to its production, India
produces about 135 lakh bales of lint occupying
the third position in the world. To achieve
the production target of 10 lakh bales for Tamil
Nadu and 230 to 250 lakh.bales for India
in 2020 A.D., the scientists, extension officers,
farmers as well as private and public sector
enterprises should integrate their efforts to bring
about a total change in the scenario (Abdul
Kareem and Ramasamy, 2000). Phosphorus is
the back bone of any fertilizer management
programme for intensive cropping system. However,
fertilizer P is a costly input. Soil fertility map
of India based on more than & million soil
lests conducted in 363 districts for P indicates
that soils of about 46 per cent districts are
in low ferility class, 52 per cent in medium
fertility category and only 2 per cent high
in available P status, Thus, there is an imminent
need for -application of P to achieve higher
yields from crops in nearly 98 per cent of

Kamath,1999), Large quantities of low grade
Rock Phosphate (RP) have been located in
some parts of India. The total economically
viable deposits occur in Mussoorie, Syncline
(U.P.), Jhabua district (M.F.), Singhbum district
(Bihar), Kasipatnam (A.P.) and Purulia district
(W.B.). The RP deposits occurring at Jhabua
are exclusively of sedimentary origin and more
reactive than other deposits occurring in India.
They contain loosely consolidated aggregates
of micro crystalline structure with large internal
surface area which account for their higher
reactivity. In order to make economic use of
these materials, they have to be directly used
as fertilizer. In the light of above facts, the
present study has been taken to elicit information
on the availability and uptake pattern of P
as influenced by application of Jhabua Rock
Phosphate (JRP) alone and in combination with
organic manures and biofertilizers to cotlon
crop cv. MCU 12,

Materials and Methods

A field experiment was camied out at
Cotton Breeding Station, Coimbatore with cotton
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Table 1. Effcct of treatments on yield parameters of cotton (MCU 12) (kg ha')

Treatments Kapas Per cent Lint Per cent Seced ‘Per ceni
Yield incrcase over Yield increase over - Yield increase ove

control control control.
T, Control 1470 - 366 - 1097 -
T, 100% SSP 1762 19.8 466 27.3 1302 18.6
T, 100% IJRP 1502 2.1 369 0.8 1106 0.8
T, T,+Phosphobacteria 1551 5.5 375 24 1113 1.4
T, T,+compost 1594 8.4 384 4.9 1124 24
T, T,+Phosphobacteria 1573 7.0 393 7.3 1202 9.5
T, 25% SSP + 75% JRP 1526 3.8 411 12.2 1197 9.1
T, T, +Phosphobacteria 1642 11.7 417 13.9 1236 12.6
T, T,+compost 1618 10.0 427 16.6 1253 14.2
T, T,+Phosphobacteria 1667 13.4 437 19.3 1277 - 164
T,, 50%SSP + 50% JRP 1689 14.8 453 23.7 1293 17.8
T,, T, +Phosphobacteria 1739 18.2 464 26.7 1315 19.8
T, T, +compost 1713 16.5 471 28.6 1337 21.8
T,, T, +Phosphobacteria 1780 21.0 483 319 135 23.6
SEd 27 6 8

11 6

CD (P=0.05) 55

under Pallathur series (Typic Haplustalf) and
sandy clay in texture. Sowing was taken during
the month of August, 2000 and harvested during
February, 2001. Fourteen treatments were replicated
thrice, using randomised block design. The treatment
details are given below.

Treatmenis

T, - Control

T, - 100% PO, as SSP (40 kg P,0, ha')
T, - 100% P,0, as JRP (40 kg P,0, ha")
ITll-l

- T, + Phosphobacteria (seed treatment as
well as soil application)

T, - T,+ Compost

T, - T,+ Phosphobacteria (seed treatment as
well as soil application)

T, - 75% JRP + 25% SSP

g - I+ Phosphobacteria (seed treatment
as well as soil application)

T, - T, + Compost

T, - T,+ Phosphobacteria (sced treatment
as well as soil application)

T, - 50% JRP + 50% SSP

iz = T,,+ Phosphobacteria (seed treatment a:
well as soil application) '

T, - T,, + Compost

T,, - T,;+ Phosphobacteria (seed treatment as
well as soil application)

Initial soil sample was collected and analysed

for physico-chemical properties. The texture

of the soil was sandy clay with a pH of 8.2
and the EC of 0.91 dSm. The organic carbon
content was 7.2 g kg'. The available N,P
and K contents were 148.4 (low), 13.0 (medium)
and 360 (high) kg ha'' respectively. The compos!
application was done first at the rate of 12.5
t ha'! for the plots as per treatment schedule
and incorporated. The entire dose of P and
K as per the treatment details was applied
in two equal splits to all the plots at the
time of sowing and at 40 days after sowing
respectively. Phosphobacteria at the rate of 2
kg ha' was applied to the soil and 600 g
for seed treatment.

Soil samples were collected at periodic
intervals viz. 40,80,120 DAS and at post harvest
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(INon repiicated sample dnalysis)

Ginning

Predicted CSP

Bundle

Stren gth_ (g.th

Micronaire

Uniformity

2.5% span

Treatments

Elongation %

1/8" gt

Ratio value

length

Yo

65
59
58
59
54
58
6.0
6.0
59
56
5.5
57

60
51

2140
229
206
2305
222
2232
2239
2179
225
2256
2191
2252
2280
2236
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stage and were analysed for available P
employing Olsen method. Plant samples
were collected at periodic intervals wiz.
40,80,120 DAS and at the time of harvest
and were oven dried at 60-70°C for §
hours, powdered and P uptake was estimated
by using vanadomolybdate yellow colour
in HCIO, system (Triple acid extraction
HNO,: H,SO,;: HCIO,=9:2:1). Healthy
delinled cotton seeds (MCU 12) were
sown. The seed cotton harvested from five
plant samples were pooled, cleaned, ginned
and fibre quality parameters were analysed
as non replicated sample analysis in High
Volume Instrument. Ginning percentage was
calculated as the ratio of weight of lint
to weight of seed cotton. The experimental
data were subjected to statistical scrutiny
to determine the effect due to treatments
and inferences drawn based on the statistical
results.

Results and Discussion
Kapas yield

The kapas yield of cotton ranged
from 1470 (T)) to 1780 (T,) kg ha'.
The kapas yield was highest in the treatment
that received 50 per cent JRP + 50 per
cent SSP with PB and compost (Table
1). A positive and significant correlation
existed between available P and kapas yield
substantiating the positive role of P. The
solubility of RP is also enhanced by the
compost and PB which enabled the availability
of P in the later stages also, thus favouring
the enhanced uptake of nutrients and improved
the kapas yield. The favourable influence
of higher doses of P for increasing the
cotton kapas yield was reported by Viera
er al, (1997)

Lint yield

The cotton lint yield ranged from
366 (T,) to 483 (T,,) kg ha'. The plots
that received 50 per cent SSP + 50 per
cent JRP with PB and compost recorded
the highest lint yicld of cotton, while
control recorded the lowest lint vicld (Table 1).
A positive and significant correlation of
Bray 1-P was obtained with lint yield
at 40,80,120 and 160 DAS whereas, in



Table 3. Effect of treatments on soil available phosphorus and P uptake at different stages of growth (kg ha')

P uptake
80 DAS 120DAS 160DAS Mean

available P

Treatments
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23.44
CD (P=0.05)

11.33
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14.78 2220
CD (P=0.05)

15.46

16.51

Mean

054
1.02

027
0.51

045
0.85

023
043
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Olsen P, it was positive: by
a non significant - correlatioy
at 40,80,120 DAS. Increases
lint yield, owing to the increasiny
application of P corroborate:
the findings of Sharma et af:
(1988).

Seed vyield

The seed yield of cottor
crop ranged from 1097 {T1'
to 1436 kg ha'! (T A lren*'
akin to that of lmt yield am
kapas yield was found in sec
yield (Table 1). A significan
positive correlation betwees
seed yield and available P exister
at different growth stages wa:
evident. In general, P appli.
cation at different leve!:
increased the number of boli:
per plant in cotton. This wa.
in line with the findings ‘¢
Gomaa (1991) and Sabino ¢/
al. (1991).

The yield attributes such
as kapas yield, lint yield and
sced yield recorded were the
highet in the treatment that
received 50 per cent JRP +
50 per cent SSP with PB and
compost.

Quality parameters

The values of ginning
percentage ranged from 34.46
to 39.75, Among the different
treatments tried, treatment that
received 50 per cent SSP +
50 per cent JRP along with
PB recorded the highest ginning
percentage (39.75). The lowest
value (34.46) was registered
in control (Table 2).

Rabey and Tamner
(1981) who reported on higher
rates of P in reflecting higher
fibre length. Lower doses of
SSP and combination of SSP



i of Jhabua rock phosphate as a phosphatic fertilizer to cotton fev.MCU 12) 251

RP reduced fibre length (Table 2). The
atment which received 50 per cent SSP +
iper cent JRP with PB and compost excelled
vr others in putting the fibre under extra
‘g category (2.5 per cent span length> 32.5)
‘t can very well be used in making shirts,
rets and other fine goods besides commanding
better price in the market.

Fibre obtained from treated plots had
her fibre strength (Bundle strength = 23.1
26.9). Bundle strength is related to strength
the manufactured yarn and cloth. Silva et
(1990). Application of 50 per cent JRP
30 per cent SSP along with PB and compost
s effective in increasing the quality parameters
- span length, micronaire value, 2.5 per cent
n length, ginning percentage and bundle strength
|cotton var. (SVPR 2) (Ragunath, 2000).

In general, phosphatic fertilizers (SSP
JRP or. their combination to get the full
nplement of P) have no explicit effect in
sroving the fibre properties as well as ginning
‘cent as evidenced from the meagre differences
ierved between the treatments. The reports
Mukundan er al. (1990) lend support to
_above findings. -

I available phosphorus

Variations in the available P content was
re pronounced among the treatments. The
itmetns that received 100 per cent SSP registered

.. highest available P content obviously due
¢ its more readily available water soluble P
t compared to RP and the findings are in
rreement with Kabeerathumma and Mohankumar,
990) (Table 3). Higher P availability at the
arlier stages associated with the Llreatments
wvolving 50 per cent SSP and 50 per cent
RP along with compost and PB.

The P availability was low at the imitial
rowth stage followed by a gradual increase
swards harvest stage. This might possibly be
ue to the slow rate of dissolution and release
f P and the findings arc inline with Bolland
nd Gilkes (1990). This trend was noliced in
Il the treatments except for control and 100
zr cent SSP, in which a declining trend upto
iarvest stage was found.

Phosphorus uptake

The nutrient uptake is governed by both
dry matter production and nutrient concentration
in plant. Application of 50 per cent SSP plus
50 per cent JRP with PB and compost recorded
highest P uptake (Table 3). In this study, P
uptake increased with increasing P availability
and increased uptake to added P. Subehia and
Minhas (1993) reported that application of inorganic
P along with organic manures and their combination
increased the P uptake over inorganic P alone.
This was ascribed to the solubilization of insoluble
P from RP by organic acids produced during
decomposition of organic manure leading to
the increased availability of P, higher P content
of the plant and higher yield of both dry
matter and grain and this lend support to the
present finding.

Integrated use of inorganic P, organics
and biofertilizers registered higher P uptake
because plant use more P from insoluble phosphatic
fertilizer in the presence of phosphate dissolving
organisms (Vaisha ef al. 1996) due to maximum
solubilization of phosphate by microorganism
and more utilisation of added P and the findings
are in line with the present findings as evidenced
from the significant and positive cormelation
with DMP (r=0.629**).

The investigation with Jhabua rock phosphate
as a source of phosphorus for cotton, indicated
that, application of 50 per cent SSP + 50
per cent JRP along with PB and compost is
effective in increasing, yield atributes, quality
parameters of cotton, enhanced P availability
and P uptake.

In the current context of escalating cost
of fertilizers, especially that of P there is
an imminent need to go in for a cheaper and
effective allernate phosphatic source. The study
has vividly revealed that, indigenously available
Jhabua rock phosphate can be cffectively and
economically used as phosphorus source to cotton
crop in combination with SSP, compost and
PB for increasing the production of cotton.

References

Abdul Kareem, A. and Ramasamy, C. (2000). Cotton
research in Tamil Nadu. A briel accoumt



252

of achicvements. In: Expanding Frontiers
of Agriculture. Kalyani Publishers, New Delhi,

pp. 181,

Bolland, M.D.A. and Gilkes, R.J. (1990). Rock
phosphate arc not cffective fertilizers in
Western Australian soils: A review of one
hundred years of research. Ferr. Res. 22:
79-95,

Gomaa, M.A. (1991). Response of cotton plant
to phosphatic and Zn fertilization. Ann. of
Agric. Sci. 29: 1051-1061.

Goswami, N.N. and Kamath, M.B. (1999). Fertilizer
use¢ research on phosphorus in relation to
its utilization by crops and cropping systems.
Fert. News. 38: 15.

Kabeeralhumma, S. and Mohankumar, B. (1990).
Relative efficiency of Mussoorie rock
phosphate and single super phosphate with
and without FYM on cassava in acid laterite
soil. J. Root Crops, 16: 65-70.

Mukundan, 8., Janardhanan, 8.V, Reddy, B.M. and
Reddy, A.S. (1990) Effect of nitrogen and
phospharus in fibre quality of cotton. J,
Indian Soc. Cott. Improv. 15: 30-33,

Ragunath, K.P. (2000). Studies on the efficiency
of Jhabua Rock Phosphate as a phosphorus
source 1o cotton rock (SVPR 2). M.Se.(Ag.)
Thesis, Tamil Nadu Agricultural University,
Coimbatore-641 003,

Rabey, C.G. and Tamner, P. (1981). Phosphate rate
of application trial, In: Cotton Research
Institute, Harare, Zimbabwe. Fid. Crop Abstr.
37: 501.

T. Sherene‘and B. Rajkenng

Sabino, N.P., Desilva, N.M. and Kondo, 1.1, (199),
Effect of single super phosphate fertilizatic,
on agronomic characteristics and techng,
logical properties of fibre cotton cultivar:
IAC 16 13-1, IAC 16, IAC 17, Bragantiy
50: 129-137. ’ K

Sharma, J.C., Taneja, A.D., Sharma, A.P. and Kaisen
M.S. (1988). Effect of phosphorus applicatio:
on yicld and uptake of nutrient in differcr
parts of cotton plant at different stages ¢
crop growth. Cotten Dev. 17: 3-4,

Silva, N., Da, M., Carvalho, L.H. and Sabino, J.O.
Lellies, L.G.L., Sabino, N.P. and Kondo, J1
(1990). Method and date of phosphonu
application on yield and other charactleristic:
of cotton. Bragantia, 49; 157-170. Fld. Cryp
Abstract, 2: 4202 (1991).

Subehia, S.K. and Minhas, R.S. (1993). Phosphons
availability from Udaipur rock phosphat:
as influenced by different organic ament
menls. J. Indian Soc. Soil Sci. 41: 96-95

Vaisha, U.K., Bapat, PN, and Dubey, A.V. (1996;
Phosphate  solubilizing efficiency of
microorganisms on gram grown on vertisol.
J. Ind. Soc. Soil Sci. 44: 524-526.

*Viera, D.J., Nobrega, L.B., Dabeltrao, N.E. and
Riberao, D.E, (1997). Effect of nitrogen and
phosphate fertilizer on annual cotton in South
Western Bahia. Cammini Cado tehnico centro
nacional de Pesquisa de Algondao. 66.

(Received : April 2002; Revised : January 2003)



