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ABSTRACT

A field experiment was conducted during 2004-05 and 2005-06 on deep black soil of Navsari, Gujarat to study
the direct and residual effect of pressmud biocompost and direct effect of phosphorus in rice (Oryza sativa L.) -
sugarcane (Saccharum officinarum L.) cropping system. Application of pressmud biocompost @ 40 t/ha to rice re-
corded significantly higher grain yield (5.41 and 5.24 t/ha), total P uptake (9.72 and 9.79 kg/ha) by rice and avail-
able P status of soil (15.41 and 9.74 kg/ha) after harvest of rice than control (no phosphorus) during both the years
and remained at par with application of pressmud biocompost @ 20 t/ha. Similarly application of pressmud
biocompost @ 40 t/ha to preceding rice recorded significantly higher millable cane weight (1.14 and 1.26 kg),
millable cane yield (108.6 and 107.8 t/ha), intercrop yield (0.858 and 1.056 t/ha), sugarcane equivalent yield
(114.55 and 115.35 t/ha), available P status of soil (14.17 and 9.53 kg/ha) after harvest of sugarcane and net real-
ization from rice-sugarcane cropping system (1,23,800 and 1,49,300 ¥/ha) over other treatments during both the
years. Application of recommended dose of P/ha (54.59 kg/ha) to sugarcane raised without intercrop of
greengram [Vigna radiata (L.) Wilczek] recorded significantly higher millable cane yield (115.4 and 116.8 t/ha)
than rest of the treatments. While, sugarcane equivalent yield (119.49 and 123.30 t/ha), available P status of soil
(13.86 and 10.51 kg/ha) after harvest of sugarcane as well as net realization (1,32,500 and 1,64,300 ¥/ha) were
obtained higher under application of recommended dose of P/ha (54.59 kg/ha) to sugarcane raised with intercrop

of greengram.
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Rice-sugarcane cropping system is one of the dominant
sequences under vertisol of South Gujarat. Under this
cropping system, both crops are nutrient exhaustive and
may deplete the soil fertility and productivity. Literatureis
abundant on response to nitrogen in rice (Kumar and
Prasad, 2004; Prasad, 2005) and sugarcane (Yadav, 2000;
Singh et al., 2006), there are not many reports on response
of rice or sugarcaneto P. In recent years, P application has
been recommended in rice (Prasad, 2007) and sugarcane
(Dhillon et al., 1993). No information on response of rice
and sugarcane to P application is available for sugarcane
belt of Gujarat. Recently it was reported that application of
12-15 t/ha seasoned pressmud in sugarcane can save 50 to
75% phosphorus (P) needs of crop (AGRESCO, 2000).
However, most of the farmer applied pressmud to rice crop
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due to inadequate storage facilities. Further, the sugar fac-
tories in south Gujarat started production of biocompost
from pressmud. The present study was therefore, taken up
to study the response of rice and sugarcane to P and to test
the profitability of pressmud biocompost as a source of
phosphorus in rice-sugarcane cropping system.

MATERIALS AND METHODS

A field experiment was conducted during 2004-05 and
2005-06 on deep black soil of regional sugarcane research
station, Navsari, Gujarat. The soil of the experiment field
contained 0.5 % total nitrogen, 10.1 kg/ha Olsen’s avail-
able phosphorus and 317 kg/ha available (1 M ammonium
acetate extractate) potassium, respectively. The experiment
on preceding kharif rice crop was laid out in randomized
block design (RBD) with four treatments, consisting two
levels of pressmud biocompost (PB) (20 and 40 t/ha) and
one level of inorganic phosphorus in form of single super
phosphate @ 13.2 kg P/ha along with control (no phos-
phorus) replicated four times. The experiment on autumn
sugarcane was superimposed on the same site without
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changing the randomization of treatments during both the
years (arepeat adjacent field was used each year) to assess
the residual effect of phosphorus management in preced-
ing kharif rice on succeeding autumn sugarcane raised
with or without intercrop of greengram ‘ Co—4' under three
phosphorus levels (Control 50% RD of P/haand RD of P/
ha) in split plot design (SPD) with four replications. In
sugarcane, there were 24 treatment combinations consist-
ing of four residual treatments of kharif rice as main plots
and three levels of phosphorus applied to sugarcane raised
with or without intercrop of greengram viz., zero kg P/ha
without and with intercrop, 50% RD of P/hawithout and
with intercrop and RD of P/ha without and with intercrop
as sub plots. The recommended dose of Pfor sugarcaneis
55 kg/ha. The experiment started during kharif season of
2004 and 2005 with sowing of rice ‘Jaya . Rice seedlings
(30 days old) were transplanted at 20 cm x 15 cm spacing
during first fortnight of July and planting of sugarcane
‘CoN-03131" during second fortnight of November in fur-
rows of 100 cm apart. In rice, different levels of PB and
phosphorus were applied at time of puddling, while in
sugarcane various levels of phosphorus were applied at
time of planting. Pressmud biocompost used contained 1.2
and 1.3% N; 2.05 and 2.18% P; 1.10 and 1.20% K; 0.34
and 0.36% S and oven dry weight of 52 and 56% during
the year 2004 and 2005, respectively. Nitrogen (100 and
250 kg/ha to rice and sugarcane, respectively) in form of
ammonium sulphate in rice and in form of ureain sugar-
cane and potassium (zero and 125 kg/hato rice and sug-
arcane) in form of muriate of potash were applied to both
crops as per recommendation. Greengram ‘ Co-4' as inter-
crop sown 3 to 4 days after sugarcane planting at 30-40-30
cm spacing in between two rows of sugarcane. All the
necessary cultural practices were taken as and when re-
quired for kharif rice, autumn sugarcane and greengram.
The crops were harvested at their maturity viz. rice at 90
days after transplanting, greengram at 120 days after sow-
ing (before the earthing-up) and sugarcane at 12 month of
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planting. The weather during crop period was normal.

RESULTS AND DISCUSSION

Rice

Rice responded significantly to P application pressmud
biocompost (PB) as BP (20 or 40 t/ha) and single super
phosphate (SSP) were at par in respect of panicles/m?,
filled grains/panicle and grain yield of rice. P uptake by
rice and available P in soil after the rice harvest was re-
corded higher with PB at 40 t/ha compared to SSP (Table
1).

Residual effect of P applied to rice on succeeding
sugarcane

Application of phosphorus to preceding rice crop sig-
nificant increased millable cane yield and sugarcane
equivalent of the rice -sugarcane cropping system, total P
uptake by sugarcane and available P status of soil after the
harvest of sugarcane (Table 2). In general, PB @ 40 t/ha
was superior to PB @ 20 t/ha, which in turn superior to
SSP. These results show that, while fertilizer P get fixed,
P applied as PB becomes available to the succeeding sug-
arcane crop. Thus, PB is a better source of P for rice —
sugarcane cropping system.

Greengram

The highest seed yield of greengram sown as intercrop
in sugarcane was recorded under application of 40 t/ha
PB. This may be attributed to better utilization of nutri-
ents left in soil applied to rice. Higher seed yield of
greengram sown as intercrop in sugarcane was noted un-
der recommended dose of phosphorus (55 kg/ha) applied
to sugarcane over other levels of phosphorus.

Direct effect of P fertilization on sugarcane

Sugarcane responded to P fertilization irrespective of
greengram intercrop and higher millable cane yield was
recorded with the application of recommended dose of P

Table 1. Yield attributes, grain yield (t/ha), biological yield (t/ha), total P uptake (kg/ha) and available Pin soil (kg/ha) after harvest of kharif

rice as influenced by phosphorus management

Treatment Panicles/m? Filled graing panicle  Grain yield (t/ha) Total P uptake Available Pin
2004 2005 2004 2005 2004 2005 (kg/ha) soil (kg/ha)

2004 2005 2004 2005

No phosphorus 336.3 300.0 92.15 89.15 4.63 4.57 6.97 6.80 10.84 7.24

PB @ 20 t/ha 385.0 350.0 109.15 114.00 521 5.13 9.24 9.20 14.53 9.17

PB @ 40 t/ha 390.0 367.5 115.63 119.20 541 5.24 9.72 9.79 15.41 9.74

Single super phosphate @  375.0 335.0 107.63 105.70 5.04 4.96 8.55 8.21 12.77 7.89
13.2 kg P/ha

SEm+ 30.0 13.8 4.77 6.85 0.15 0.14 0.44 0.38 0.50 0.38

CD (P=0.05) NS 44.15 15.26 NS 0.47 0.45 141 1.20 1.60 1.23

PB: Pressmud biocompost
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(RDP). These findings support those of Kumar et al.
(2004) and Patel et al. (2004). Sugarcane raised
without intercrop of greengram recorded signifi-
cantly higher millable cane yield as compared to
sugarcane raised with intercrop at same level of
phosphorus applied to sugarcane during both the
years. The low cane yield under intercropping sys-
tem may be due to less tillering and number of
millable canes due to shading effect of intercrop at
early stages of crop growth. Theseresultsarein ac-
cordance with Patel (2000). However, the sugarcane
equivalent yield was found significantly higher un-
der application of recommended dose of P/ha with
intercrop during both the years except application of
recommended dose of P/hawithout intercrop during
2004-05. Application of higher level of phosphorus
to sugarcane not only increased the millable cane
yield but also increased the seed yield of intercrop of
greengram, which lead to higher sugarcane equiva-
lent yield under sugarcane-greengram intercropping
system. At the same level of phosphorus, sugarcane
raised with intercrop of greengram recorded higher
sugarcane equivalent yield than sugarcane raised
without intercrop of greengram during both the
years. It clearly indicated that intercropping of
greengram very well compensated the reduction in
the sugarcane yield. Higher sugarcane equivalent
yield of intercropping system might be due to addi-
tional yield from intercrop with good market price.
These results are in accordance with the findings of
Patel (2003).

Economics

The net realization from rice-sugarcane
cropping system increased significantly with appli-
cation of PB @ 40 t/hato preceding rice crop over
other treatments during both the years but was at par
with that of 20 t/ha. It might be due to higher yield
of crops under these treatments. The net realization
as well as benefit:cost ratio from rice-sugarcane
cropping system increased significantly with succes-
sive increase in phosphorus levels applied to sugar-
cane raised with or without intercrop of greengram
(Table 3). Application of recommended dose of P/ha
to sugarcane raised with and without intercrop of
greengram recorded significantly higher net realiza-
tion than other levels of phosphorus. Prajapati
(2008) also reported that raising green manure
dhaincha before planting sugarcane with application
of pressmud @ 15 t/ha or 10 t/ha + rock phosphate
@ 0.5 t/ha, coupled with 50 or 75% RD of P aong
with setts treatment of PSB to sugarcane seemsto be

Table 2. Single cane weight, number of millable cane/ha, millable cane yield (t/ha), seed yield of intercrop (t/ha), sugarcane equivalent yield (t/ha), total P uptake (kg/ha) and
available Pin soil (kg/ha) after harvest of sugarcane as influenced by different treatments

Available P
in soil (kg/ha)

Millable cane Seedyield of  Sugarcane equivalent ~ Tota P uptake

NMC (x10%ha)

2004-05 2005-06

Treatment

(kg /ha)
2004-05 2005-06 2004-05 2005-06

yield (Sugarcane +

Intercrop(t/ha)

yield (tha)
2004-05 200506 2004-05 200506

Paddy) (t/ha)

2004-05 2005-06

Residual effect of P management in preceding kharif rice

~
~

92.7 87.8 0.604 0.981 96.91 94.81 341 30.1 10.2
101.5 101.2 0.802 107.03 108.48

80.4

92.9

No phosphorus
PB @ 20 t/ha
PB @ 40 t/ha

o
oo}

35.9 13.0

40.3

1.022
1.056
1.012

85.0

94.9

P MANAGEMENT IN RICE-SUGARCANE SEQUENCE

Lo
o

86.5 108.6 107.8 0.858 114.55 115.35 42.6 38.1 14.2
0.799

95.7

101.80 371 33.6 11.0 8.1

102.17

83.8 96.6 94.6

94.3

Single super phosphate @ 13.2 kg P/ha

0.2

04
1.2

0.7

12
3.8

2.09
6.68

2.29
7.31

2.0
6.2

14 22
7.1

NS

1.7
NS

SEm+

CD (P=0.05)
Phosphorus levels with and without intercrop applied to succeeding autumn sugarcane

0.7

2.3

6.5
7.3
7.6

238 21.9 10.1
9.1

86.63

92.81
102.13

91.44

95.30
103.48

80.1 914 86.6

91.9

Zero kg P/ha, without greengram
Zero kg P/ha, with greengram

24.7 11.2

29.1

0.944

86.0 79.4 0.669
103.5 102.1

77.8

90.6

322 11.9

36.6

85.1

95.4

50% recommended P/ha, without greengram
50% recommended P/ha, with greengram

0.727 1.027  105.93 109.10 39.2 35.2 12.8

94.4
116.8
107.9

95.8
1154
107.0

83.9

94.6

44.5 12.6 9.3

49.0

116.75

98.1 88.6 115.35

100% recommended P/ha, without greengram
100 % recommended P/ha, with greengram

1.083  119.49 123.30 535 48.0 139 10.5

0.901

88.0

96.0

0.3

04
11

12

33

13
3.6

1.68
4.75

247
6.98

1.7
4.8

25
7.0

21

16
45

SEm +

325

0.9

6.0

CD (P=0.05)

NMC : Number of millable cane; Recommended P/ha : 54.6 kg; PB : Pressmud biocompost



326 PATEL ET AL.

[Vol. 57, No. 4

Table 3. Net redization (3/ha) and benefit : cost ratio of kharif rice-autumn sugarcane cropping system as influenced by different treatments

Treatment Cost of cultivation Net realization (x10°%ha) Benefit : cost ratio
(x10%ha) 2004 2005 2004 2005
2004 2005
Residual effect of P management in preceding kharif rice

No phosphorus 68.6 745 104.6 120.9 152 1.62
PB @ 20 t/ha 74.2 80.1 117.9 142.5 157 1.78
PB @ 40 t/ha 79.8 85.7 123.8 149.3 155 1.74
Single super phosphate @ 13.2 kg P/ha 69.4 75.2 1119 134.3 1.64 1.79
SEm + 33 4.3 0.05 0.05
CD (P=0.05) 104 13.6 NS NS

Phosphorus levels applied to succeeding autumn sugarcane
Zero kg P/ha, without greengram 69.9 75.6 98.4 109.0 141 1.44
Zero kg P/ha, with greengram 73.7 79.6 100.2 1154 1.36 1.45
50 % recommended P/ha, without greengram 711 76.8 114.5 133.9 161 1.74
50 % recommended P/ha, with greengram 74.9 80.9 114.2 141.6 1.53 1.75
100 % recommended P/ha, without greengram 72.4 78.1 130.4 157.3 1.80 2.01
100 % recommended P/ha, with greengram 76.2 82.1 1325 164.3 1.74 2.00
SEm+ - - 3.6 2.8 0.05 0.04
CD (P=0.05) - - 10.1 8.0 0.14 0.10

NB 1: Selling price of rice grain were 5.93 and 6.5 ¥/kg; rice straw were 1.0 and 1.0 ¥/kg, while sugarcane millable cane were 1,440
and 1,686 /t and green gram seed 20 and 24 ¥/kg during the year 2004 and 2005, respectively.
NB 2: 100% recommended P/ha was 54.6 kg P/ha and PB: Pressmud biocompost

most economical cropping sequence.

Thus, on the basis of net realization and benefit: cost
ratio, it could be concluded that in rice-sugarcane cropping
system, the rice crop should be fertilized with 20 t/ha
pressmud biocompost only and sugarcane crop raised
without or with intercrop of greengram ‘Co. 4’ should be
fertilized with recommended dose of P/hai.e. 55 kg/hato
sugarcane crop only.
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