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ABSTRACT

A field experiment was conducted on clay loam soils of Agricultural College Farm, Bapatla during
rabi seasons of 2009-10 and 2010-11. The treatments consisted of three levels of phosphorus (0, 60
and120 kg P

2
O

5
 ha-1) as main plot treatments and three timings of phosphorus  application  at 10 days

before harvesting of rice (T
1
); 10 DAS of maize (T

2
) and 40 DAS of maize (T

3
) allotted to sub-plots. The

experiment was laid out in split-plot design and the treatments were replicated thrice. During both the years
of study, plant height, dry matter accumulation, chlorophyll (SPAD readings), cob length, number of kernels
cob-1, kernel weight cob-1, test weight, kernel yield, stover yield, economic returns and nutrient uptake of
maize recorded were higher at higher level of phosphorus than those of the plots without addition of
phosphorus fertilizer. However, number of days taken to reach 50 per cent tasseling and  silking reduced
with increase in level of phosphorus from 0 to 120 kg P

2
O

5
 ha-1. The maximum kernel yield of 72.8q ha-1 and

74.9 q ha-1 was recorded during 2009-10 and 2010-11, respectively, with the application of 120 kg P
2
O

5
 ha-

1 than that of without phosphorus fertilizer but it did not reach the level of significance with 60 kg P
2
O

5
 ha-1

(68.9 and 70.1q ha-1) during both the years of investigation. Irrespective of level of phosphorus applied to
maize, the maize kernel yield increased significantly with application of phosphorus fertilizer at 10 days
before harvesting of rice crop (69.8 and 72.4q ha-1 ) than that applied at 10 DAS (67.1 and 69.6 q ha-1) or 40
DAS(63.9 and 65.4 q ha-1) during each year of the experimentation. However, significant reduction in kernel
yield was observed when the phosphorus fertilizer was applied at 40 DAS (8.5 and 9.6% in first and second
years of study) of maize than that applied at earlier stages of crop growth. The net returns, benefit cost ratio
(BCR) and nutrient uptake by maize increased with increase in level of phosphorus.

Key words : Chlorophyll (SPAD readings), Nutrient uptake, Zero tillage.

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Maize (Zea mays L.) is one of the most
important cereals of the world’s agricultural economy
both as food for human consumption and feed for
animal after rice and wheat. Maize has become a
crop of interest in rice fallows among the farmers of
coastal region of A.P., because of poor yields of
pulses, increase of pests and diseases, weed
menace and less remunerative prices. Potentiality
of maize crop for its growth and development can
be fully exploited by adopting suitable agronomic
practices such as plant spacing, ferti l izers
especially, N and P. Phosphorus is a highly important
plant nutrient that is in short supply in many soils
around the world. After carbon and nitrogen,
phosphorus is often the next most limiting element
for crop growth. In many intensively cropped areas,
optimum response to nitrogen is obtained only when
P is also applied along with this nutrient. Phosphorus
fertilization is imminent to all crops for maximizing
crop yield. Application of fertilizer phosphorus at right
time produces high crop yields and ensures more
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profit to farmers. The importance of phosphorus has
been emphasized by many workers (Arya and Singh,
2001). The production technology is not available
for rice fallow maize under zero-tillage in respect of
phosphorus fertilizers and its time of application. In
order to avoid the excess use of chemical fertilizers
and to maintain the system sustainable productivity,
the present investigation is proposed.

MATERIAL  AND METHODS
A field experiment was conducted during

rabi seasons for two consecutive years (2009-2010
and 2010-2011) at Agricultural College Farm (Field
No.16A & Field No.5), Bapatla on sandy clay loam
soil with pH 8.0, OC 0.3%, available N (178 &205
kg ha-1), available P

2
O

5
(38 & 36 kg ha-1) and available

K
2
O (721 and 758 kg ha-1). The experiment was laid

in split-plot design and the treatments were
replicated thrice. There are nine treatment
combinations in the study and the treatment
combinations comprised three levels of phosphorus
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(P) and time of its application (3) viz., P
1
:

0; P
2
: 60 & P

3
: 120 kg P

2
O

5
 ha-1 as main

plot treatments and T
1
: 10 days before

harvesting of rice; T
2
: 10 DAS of maize

andT
3
: 40 DAS of maize as sub-plot

treatments and the treatments were
replicated thrice. The remaining fertilizers
(recommended) of N (120 kg ha-1) and K
(40 kg K

2
O ha-1) were applied at 10 days

after sowing of maize. The maize hybrid
“Pioneer 30V 92” was sown on 07-01-2010
and 10-1-2011 under zero tillage conditions
by dibbling method with pointed bamboo
peg and harvested on 21-4-2010 and 26-4-
2011. A total of 14.1 and 137.5 mm rainfall
was received during the study period of both
the years, respectively.

Maize was sown under zero tillage
conditions immediately after harvest of
kharif rice by dibbling two seeds per hill
with the help of pointed bamboo peg and
marked nylon ropes as per the treatments.
Thinning and gap filling was done at 10 DAS
by keeping one seedling hill-1. Calculated
quantity of N, P and K through urea, single
super phosphate (SSP) and murate of
potash (MOP), respectively, were applied
as per the treatments. Full dose of P

2
O

5

was applied as per the treatments and full
dose of K

2
O was applied by pocketing

method near the seedling at 10 days after
sowing (DAS) of maize along with first split
dose of urea. Nitrogen was applied in three
splits at 10 DAS, knee high stage  and
tasseling stage. The crop was maintained
by adopting the recommended package of
practices. A total of three light irrigations
were given immediately after application of
fertilizers. Pre-emergence application of
weedicides like Atrazine @5 g L-1 and
Paraquat @10 ml L-1 were applied on
second day after sowing of maize for
prevention of regrowth of paddy stubbles
and control of germinating weeds. Need
based plant protection measures were
taken up during crop growth period. The
data on plant height , dry matter
accumulation, yield attributes, yield,
nutrient uptake and net returns were
recorded in two years and analysed as per
standard statistical procedures as
described by Panse and Sukhatme (1985).
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RESULTS AND DISCUSSION
Growth parameters

The results on growth parameters viz., plant
height, dry matter accumulation, 50 per cent
tasseling , 50 per cent silking and chlorophyll content
(SPAD) were significantly (Table 1) influenced by
levels phosphorus and its time of application during
both the years of investigation. Plant height (at
maturity), chlorophyll content (30, 60 and 90DAS)
and dry matter accumulation at  60, 90 DAS and at
maturity were significantly higher with 120 kg P

2
O

5

ha-1 than without application of phosphorus and was
on a par with 60 kg P

2
O

5
 ha-1 during both the years

of research study. This phenomena showed that
increased phosphorus availability at higher level of
P might have attributed to faster cell elongation
resulting in more root proliferation and greater leaf
area resulting in production of more photosynthates
responsible for increased growth parameters. These
findings are in agreement with those of Arya and
Singh (2001). However, days to 50 per cent tasseling
and silking decreased with increasing level of
phosphorus from 0 to 120 kg P

2
O

5
 ha-1. Application

of phosphorus at higher levels might have helped in
enhanced reproductive growth and development
resulting early appearance of tassels and silks.
These results are in line with the findings of
Suryavanshi et al. (2009). Irrespective of level of
phosphorus application, early application of
phosphorus fertilizer at 10 days before sowing of
maize resulted more growth and development than
that applied at later stages of crop growth (40 DAS).
The higher dry matter accumulation was with higher
level of P at early stages of crop growth might be
due to extended period of availability of nutrients
from the soil and production of more photosynthates
enhancing the plant root growth and development
which inturn helped in accumulation of more
photosynthates in stems. These findings are in close
conformity with those of Alley et al. (2007).

Yield attributes and Yield
Phosphorus is known to be one of the

essential nutrients required for maize growth and
development and appreciable quantities are required
for good yields. Yield attributes like cob length,
number of kernels cob-1, kernel weight cob-1, shelling
percentage and test weight were significantly higher
with application of 60 kg P

2
O

5
 ha-1 than without

application but was on a par with 120 kg P
2
O

5
 ha-1

(Table 2 &3). Significant response to applied
phosphorus was up to 60 kg P

2
O

5
 ha-1 during both

the years. Thereafter no significant difference was
observed with higher levels of phosphorus. The

maximum kernel yield of maize in the study, 72.8 q
ha-1 and 74.9 q ha-1 during 2009-10 and 2010-11,
respectively, was recorded with the application of
120 kg P

2
O

5
 ha-1 than that of without phosphorus

fertilizer but it did not reach the level of significance
with 60 kg P

2
O

5
 ha-1 during both the years of

investigation (Fig 1 & 2). The increased levels of
phosphorus accomplished the requirement of
phosphorus nutrit ion and caused rapid root
development that resulted in improved plant growth
consequently showed significant translocation and
storage of photosynthates from source to sink which
resulted in significant enhancement in all the yield
attributing characters and greater kernel and stover
yields. A similar trend of improvement in yield was
reported by Sutal iya and Singh (2005) and
Manimaran and Poonkodi (2009).   Irrespective of
level of phosphorus, kernel yield was increased
significantly with application of phosphorus fertilizer
at 10 days before harvesting of rice crop than that
applied either at 10 DAS or 40 DAS during both the
years of experimentation. Significant reduction in
yield attributes and yield of maize was recorded with
delay (40 DAS) in application of phosphorus than
that applied at 10 days before harvesting of rice or
immediately after sowing under zero tillage
conditions. However, significant reduction in kernel
yield was also observed when the phosphorus
fertilizer applied was at 40 DAS of maize than that
applied at earlier stages of crop growth. It might be
due to the phosphorus availability at early stages
which is very crucial for plant growth and formation
of roots especially under zero tillage conditions. For
this reason, starter fertilizers most often contained
phosphorus along with nitrogen as basal. These
results are in close conformity with those of Alley et
al. (2007). Harvest index was significantly higher
with increase in level of phosphorus application from
0 to 120 kg P

2
O

5
 ha-1 but the difference between 60

and 120 kg P
2
O

5
 ha-1 was comparable. The influence

of phosphorus on yield components such as cob
length and test weight was resulted in favourable
effects on the harvest index. Time of phosphorus
application had significant effect on harvest index
during first year only .Similar kind of result was also
reported by Hussaini et al. (2002). Irrespective of
level of  phosphorus, kernel yield increased
significantly with application of phosphorus fertilizer
at 10 days before harvesting of rice crop than applied
at 10 DAS or 40 DAS during both the years of the
experimentation. However, significant reduction in
kernel yield was observed when the phosphorus
fertilizer applied was at 40 DAS of maize than applied
at earlier stages of crop growth. Harvest index was
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significantly higher with 120 kg P
2
O

5
 ha-1 than without

addition of phosphorus fertilizer but on a par with 60
kg P

2
O

5
 ha-1 during both the years of investigation.

Nutrient uptake:
Uptake of N, P and K recorded were the

highest with 120 kg P
2
O

5
 ha-1 and was significantly

superior over no phosphorus but comparable with
60 kg P

2
O

5
 ha-1 during both the years of

experimentation. Nutrient uptake by the crop
increased progressively with increase in level of
phosphorus which might be due to increased
biomass production as well as concentration of
nutrients in grain and kernel. These findings are in
line with those of Narang et al. (1989) and Sutaliya
and Singh (2005).

ECONOMICS:
 Application of 60 kg P

2
O

5
 ha-1 at 10days

before harvesting of rice crop resulted in maximum
net returns  of Rs.43,513/- in first year, however, in
second year Rs.60,766/- with application of 120 kg
P

2
O

5
 ha-1and similar trend in benefit cost ratio (1.90

and 2.60 in first and second years, respectively)
were obtained during both the years of study.
Irrespective of the time of phosphorus application,
the profitability increased with increasing level of
phosphorus application in rice fallow maize
indicating the need for fertilizer phosphorus as maize
is an exhaustive crop. These results are in
accordance with those of Sharma and Behera
(2009).

From the study conducted for two
consecutive years, it was indicated that early
application of phosphorus at 10 days before
harvesting of preceding rice crop with 60 kg P

2
O

5

ha-1 realised significantly superior yields than without
phosphorus fertilizer application to rice fallow maize
under zero tillage conditions.
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