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Abstract: A field experiment was carried out at the Agronomy Field of the Sher-e-Bangla Agricultural
University, Dhaka during December, 2006 to June, 2007 to study the relative performance of mbred and hybrid
rice varieties at different levels of phosphorus (P). Three varieties of mbred and hybrid rice (BRRI dhan?29,
Aloron and Hira-2) and five levels of P (0, 24, 48, 72 and 96 kg P,0. ha™") were used as treatment. Number of
tillers hill ™', filled grains panicle ™, unfilled grains panicle™, spikelt sterility, 1000-grain weight, grain yield, straw
yield and harvest ndex varied significantly due to the variety. Hira-2 produced the maximum number of filled
grains panicle™ {106.0) and minimum in BRRI dhan29. Variety Hira-2 (7.50 t ha™") and Aloron (7.41 tha™)
produced the highest grain yields (7.4-7.5 t ha™") compared to BRRI dhan29 (6.86 t ha™"). The yield increase due
to variety Hira-2 and Aloron was 0.64 and 0.55 t ha™', which was 9.32% and 8.01%, respectively over BRRI
dhan29. All the studied parameters of rice varieties except harvest index also differed sigmficantly with the
application of P fertilizer. Phosphorus at 72 kg ha™ (P,) produced the highest grain yield (7.23 t ha™) of rice.
Plants grown without added P gave the lowest grain yield (4.99 t ha™"). A significant interaction between
varieties and phosphorus levels in respect of yield and yield attributes of rice was observed. Plants grown at
any varieties without P fertilizer produced the lowest grain yield. The highest grain yield (7.68 t ha™") was

recorded with Hira-2 at 72 kg P,O, ha™".
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INTRODUCTION

Rice (Oryza sativa 1..) is one of the most important
cereal crops of the world. There are 111 rice-growing
countries in the world that occupies about 146.5 million
hectares more than 90% 1s 1n Asia [1]. It 15 the staple food
for more than two billion people in Asia and many millions
in Africa and Latin America. About 95% of the world rice
1s consumed in Asia [2].

About 80% of cropped area of this country is used
for rice cultivation, with annual production of 25.18 million
tons from 10.29 million ha of land [3]. The average yield of
rice in Bangladesh is 2.45 t ha™ [4]. This average yield is
almost less than 50% of the world average rice grain yield.
The increased rice production has been possible largely
due to the adoption of modemn rice varieties on around
70.24% of the rice land which contributes to about 83.39%
of the country's total rice production. However, there 1s
no reason to be complacent. The population of

Bangladesh 1s still growing by two million every year and
may increase by another 30 millions over the next 20
years. Thus, Bangladesh will require about 27.26 million
tons of rice for the year 2020. Rice yield can be increased
in many ways-of them developing new high yielding
variety and by adopting proper agronomic management
practices to the existing varieties to achieve their potential
yield is important.

Judicious and proper use of fertilizers can markedly
increase the yield and improve the quality of rice [5].
Phosphorus 1s essential nutrient for plant life. Without
adequate supply of phosphorus plants can not reach its
maximum yield. Phosphorus deficiency symptoms appear
in the lower part of the plant and results decreased leaf
number, decreased leaf blade length, reduced panicles
plant™, reduced seeds panicle™ ' and reduced filled seeds
panicle™ [6]. Phosphorus not only enhances the yield of
rice but also reduce the spikelet sterility. But the main
problem concerning P fertilizers is its fixation with soil

Corresponding Author:

Mirza Hasanuzzaman, Department of Agronomy, Faculty of Agriculture,

Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh



Advan. Biol. Res., 3 (3-4): 132-139, 2009

complex within a very short period of application
rendering mare than two-thirds unavailable [7]. So it 1s
necessary to know the optimum dose of P fertilizer for
maxmmum yield and to reduce spikelet sterility of rice.
Thus, the present experiment was undertaken to determine
the effect of phosphorus level and variety on yield and
vield attributes of rice.

MATERIALS AND METHODS

The experiment was conducted at the Agronomy field
of Sher-e-Bangla Agricultural University, Dhaka,
Bangladesh during December 2006 to June 2007. The soil
of the experimental field belongs to soil type, Shallow Red
Brown Terrace Soils. Two sets of treatments included in
the experiment are as follows: Varieties {V,= BRRI dhan29,
V,= Aloron (HB-8) and V,= Hira-2 (HS-273)} and five
Levels of P (P,= Contrel, P,= 24 Kg P,O; ha™',P,= 48 Kg
P,Osha™,P,= 72 Kg P,O, ha 'and P.= 96 Kg P,O; ha™").
The experiment was laid out in a split plot design with
three replications. Variety was randomly assigned to the
main plots and fertilizer doses in the sub-plots.

A common procedure was followed in raising of
seedling in seed bed Seedlings of 30 days old were
uprooted from the nursery beds carefully. Seedlings were
transplanted on January 11, 2007 m the well-puddled
experimental plots. Spacing’s were given 20 cm = 15 cm. A
fertilizer dose of 250-120-70-10 kg N, K, S and Zn ha™ as
urea, muriate of potash, gypsum and zinc sulphate were
applied i the field. Phosphorus fertilizer was used as per
treatment from triple super phosphate. Full dose of triple
super phosphate, muriate of potash, gypsum and zinc
sulphate were applied as basal dose at the time of final
land preparation and incorporated well into the soil.
Besides, cowdung at the rate of 10 t ha™' was applied
before final ploughing. Urea was applied in three equal
splits at 15, 30 and 55 days after transplanting (DAT) for
all varieties.

All intercultural operations were done carefully. The
first weeding was done at 15 DAT followed by second
and third weeding were done at 15 days interval after first
and second weeding. Irigation was done by alternate
wetting and drying from transplanting to maximum tillering
stage. From panicle initiation (PT) to hard dough stage, a
thin layer of water (2-3 cm) was kept on the plots. Water
was removed from the plots during ripening stage. The
crop of each plot was harvested separately on different
dates at full maturity when 90% of the grains become
golden yellow in color. Ten samples hills were collected
from each plot for collection of data on plant characters
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and yield components. The grain and straw weights for
each plot were recorded after proper sun drying and then
converted into t ha™'. The grain yield was adjusted at 12%
moisture level. The data was analyzed using MSTAT-C
[8] programme. The mean differences among the
treatments were compared by multiple comparison tests
using Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

Effective and Non-effective Tillers: Significant differences
in effective tiller hill™" were observed among the varieties
(Fig. 1). Variety BRRI dhan 29 produced higher number of
effective tillers hill'at harvest (13.85) than Aloron and
Hira-2. The lowest number of effective tillers was
observed with Aloron (12.95) and it was statistically
similar with Hira-2 (13.01). Effective tillers hill™" of rice
varieties also varied sigmficantly due to P fertilizer
application (Fig. 1). Application of 72 kg P,O; ha™
produced the highest number of effective tillers hill™
(14.23) which was statistically at par with P, or 96 kg
P,O, ha™ (13.99). Plant grown without P fertilizer had the
lowest effective tillers hill™ (11.03) followed by P, (11.12).
Application of 72 kg P,0; ha™ also produced 29.01%
higher effective tillers over the control treatment. Similar
results of applied P fertilizer to was reported by Katyal [9].
Matsuo et al. [10] also reported that it is necessary to
apply much P fertilizers to help rice plants to accelerate
the phosphate absorption for increased tillering.
Sigmificant of effective
tillers hill 'was observed due to variation of P fertilizer

variation in munber
and variety (Fig. 2). Among the treatment combination,
V.P, (15.30) produced the highest number of effective
tillers followed by V,P, (15.23) and the lowest from VP,
(12.07). This might be due to the increase in tiller fertility
with increased P doses.

Panicle Length: Varieties did not show any significant
variation in respect of panicle length (Table 1). However,
numerically the longest panicle was observed from Hira-2
(25.50 c¢m) and the shortest from Aloron (24.17 cm).
Phosphorus had significant role in increasing the panicle
length (Table 1). Panicle length of three rice varieties
increased with the increasing rate of P fertilizer.
Application of 96 kg P,O; ha™' produced the longest
panicle and it was statistically at par with 72 kg P,0, ha™".
However, higher the levels of N longest the pamcle
although panicle increase was no proportional to increase
the level of P fertilizer. The untreated control plants
{(without phosphorus) produced the shortest panicle
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Fig. 1: Effective tillers of boro rice at harvest as affected by variety and phosphorus levels
P= No phosphorus (control), P;= 24 Kg P,O; ha™, P,= 48 Kg P,0; ha™', P,= 72 Kg P,0; ha~' and P, = 96 Kg P,O, ha™

18 1
16 1
14 4
12 4
10 4

No. of effective tillers hill

LR EELLS I P LLLLE

Treatments

Fig. 2: Effective tillers hill™ of boro rice at harvest affected by variety and phosphorus
V,= BRRI dhan 29, V,= Aloron (HB-8), V,= Hira-2 (HS-273)
P:=No phosphorus (control), P;= 24 Kg P,0; ha™, P,= 48 Kg P, ha™, P,= 72 Kg P,0; ha™' and

P,= 96 Kg P,0, ha™

which was similar 24 kg P,O. ha™ (P,).similar results were
reported for low land rice by Sahar and Burbey [11]. The
interaction of variety and phosphorus levels had also
significant effect on the pamcle length (Table 2). The
treatment VP, produced the longest panicle (26.03 cm)
while the shortest panicle was observed from the
mteraction treatment of V,P, (23.30 cm).

Filled Grain and Un-filled Grains per Panicle: Variations
exerted significant influence on the filled grains
panicale™'(Table 1). Variety Hira-2 produced the maximum
number of filled grains panicles™ (106.00) which was
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statistically at par with Aloron (105.40) the lowest number
of filled grain panicles ™ was cbserved from BRRI dhan
29. Hira-2 produced 11.09% higher filled grain over BRRI
dhan 29. On the contrary, the unfilled grams was highest
with BRRI dhan 29 (25.69 panicle ™) followed by Aloron
and the lowest from variety Hira-2 (15.57). Obaidullah [12]
reported that there were varietal differences m number of
filled grains panicle™. Filled as well as unfilled grains
panicles™ was also significantly affected by different
phosphorus levels (Table 1). Phosphorus at 72 kg
P,O, ha™ (P,) produced the highest number of filled grain

panicles™ (105.80) and it was statistically identical with
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Table 1: Effect of variety and phosphoris on yield components of boro rice

Treatments Panicle length (cm) Filled grains panicle™ (no.) Unfilled grains panicle™ ¢no.)  Spikelet sterility (%)  1000-grain weight (g)
Variety

BRRI dhan 29 24.49 9541b 25.69a 21.21a 19.95
Aloron 24.17 105.40a 19.74 ab 15.77h 23.25
Hira-2 25.50 106.00a 15570 1281 b 23.97
S= NS 0.55 0.40 0.29 NS

CV (%) 546 5.69 6.89 5.69 4.69
Levels of Phosphorus

Py 23.30b 99.83 d 19.07a 16.04 a 21.220
Py 23.36b 100.30 cd 1898a 1591 a 21.84 ab
P, 24.33 ab 102.69bc 15480 13.10b 22.76 ab
P 2532a 105.80a 13.27¢ 11.14b 23.69a
P, 2597 a 104.70 ab 12.89¢ 1096 b 23.58a
S= 0.62 0.91 0.61 071 0.60
CV (%) 6.35 8.25 7.54 6.23 825
V,=BRRI dhan 29, V,= Aloron (HB-8), V.= Hira-2 (HS-273)

Py=No phosphorus {control), P;= 24 Kg P,0; ha™!, P,=48 Kg P,0; ha™!, P;= 72 Kg P,0s ha~! and

P,=96Kg P,Os ha™!

Table 2: Interaction effect of variety and phosphorus on vield components of boro rice

Treatments Panicle length (cm) Filled grains panicle™ (no.)  Unfilled grains panicle™! (no.)  Spikelet sterility (%6)  1000-grain weight (g)
V. 23.80 ab 92.67h 2240a 19.47a 19.07 ¢
VP 24.80 ab 93.73 gh 20.67 ab 18.07 ab 19.55¢
VP, 25.33 ab 95.50f-¢ 18.60 b-e 16.30b-d 19.73 ¢
VP 2542 ab 99.43 ef 17.03 c-f 14.62 c-f 2059 ¢
VP, 25.30 ab 97.70 e-h 1577 ef 13.20 d 2080 ¢
V. 23.30b 9920 e-g 20.23 ab 16.94 a-¢ 23.08b
VP, 24.18 ab 100.70 d-f 19.70 a-c 16.36b-d 24.62 ab
V.P; 25.07 ab 103.20b-e 18.90 b-d 1548 b 24.66 ab
VP 25.50 ab 107.10 a-c 1503 1231 25.50a
VP, 25.42 ab 105.60 a-d 14.83f 12.31f 25.58a
VB 23.79 ab 100.60 d-f 20.57 ab 16.98 a-c 24.50 ab
VP 24.09 ab 101.50 cde 19.57 a-c 16.16b-d 24.35 ab
VP, 25.60 ab 103.40b-e 18.93 b-d 1547 b 23.10b
ViPs 26,03 a 109.80 a 16.73 ¢-f 13.22ef 23.97 ab
VP, 25.78a 107.80 ab 16.07 d-f 12.97 ef 23.95 ab
Sx 0.72 1.76 0.92 0.84 0.69

CV (%) 6.35 8.25 7.54 6.23 8.25

V,=BRRI dhan 29, V;,= Aloron (HB-8), V.= Hira-2 (HS-273)

Py=No phosphorus (control), P,= 24 Kg P,Os ha™!, P,= 48 Kg P,0s ha™!, P;= 72 Kg P,Os ha~! and

P,=96Kg P,0; ha™

96 kg P,O; ha™" (104.70). Addition of P fertilizer beyond kg
P, ha™ decreased of filled grains panicle™. Control
treatment produced lowest number of filled grains (99.83)
which was 5.64% and 4.65% lower than P, and P, In this
experiment it was observed that the highest number of
unfilled grain was produced with P, (without P). Due to
lack of phosphorus unfilled grains panicle™ was highest
with lower doses of phosphorus. Treatment P, (13.27) and
P, (12.89) produced the lowest number of unfilled grains

per panicle. Application of 72 and 96 kg P,O; ha™' can
reduce the unfilled grain up to 30.41% and 32.40%,
respectively. The findings are in agreement with those of
Fageria and Barosa-Filho [13]. Sahar and Burbey [11]
showed that increasing the rate the panicles™ of P
compound sigmficantly affected the grain number
panicles™. Interaction of variety and phosphorus
significantly affected the number of filled and unfilled
grains panicle™ (Table 2). The variety Hira-2 coupled with
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72 kg P,O, ha™' (V,P.) produced the highest number of
filled grains panicles™ (109.80) which was statistically
similar with the values of V;P,, V,P, and V,P,. The lowest
number of filled grains, however, produced by the
treatment VP, (92.67). Tt was observed in the table 15 that
the filled grains produced by V.P; and V,P, was 18.48%
and 16.32% higher than the filled grains produced by V P,.
This might be due to larger panicle size and translocation
of photosynthesis to the respiration organs for setting
grains. The highest unfilled grains panicles™ (22.40) was
found m combination of V\P;. This was mamly due to the
lack of phosphorus as it is a limiting nutrient for grain
filling. Unfilled grains was minimum with the treatment
combination of V,P, (14.83) and V,P, (15.03).

Spikelet Sterility: Spikelet sterility varied significantly
among the by varieties (Table 1). Significantly the highest
sterility percentages (21.21%) was found n case of BRRI
dhan 29. This might be due to more number of unfilled
grains in the panicles. The lowest sterility percentage
(12.81%) occurred m the variety Hira-2 which was at par
with Aloron (15.77%). The hybrid varieties produced
lower percentage of sterility might be due to their hybrid
vigour and higher number of fertile grains. However,
spikelet sterility also affected by genetic potential and
response of the varieties to stress conditions. Similar
spikelet sterility percentage differences across the
varieties have been reported by Obaidullah [12]. The
effect of phosphorus levels on the spikelet sterility was
significant (Table 1). As the doses of P mcreased, the
sterility percentage decreased. Among the P levels P,
(without phosphorus) showed the highest spikelet
sterility while P, (96 kg P,O; ha™) showed the lowest
spikelet sterility percentage. The spikelet sterility obtained
with P, was statistically identical with P, and P,.
Application of 48, 72 and 96 kg P,0; ha™ reduced the
sterility up to 18.32%, 30.54% and 31.67%, respectively
over control (Without P). IRRI (1995) and Raju et al. [14]
observed similar findings. Ortega and Rojas [15] also
reported that P application decreased floret sterility.
Interaction of variety and P fertilizer affected significant
difference m spikelet sterility percentage (Table 2). The
highest spikelet sterility occurred with VP, (19.47%)
which was statistically at par with VP, V,P; and V,P,. this
was mainly due the lack of phosphorus with which more
number of unfilled grains panicles™". However, the lowest
percent of spikelet sterility occurred with V,P; and VP,
(12.31%). The higher doses of phosphorus in these
combination produced more filled grains and less unfilled
grains which resulted the mimmum spikelet sterility.
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1000-Grain Weight: Varieties
sigmficant response on 1000-gramn weight (Table 1).
However, numerically the maximum weight of 1000 grain
was observed with the variety Hira-2 (23.79 g) and the
lowest from BRRI dhan 29 (19.95 g). the findings of the
present study are in agreement with Shah [16]. Grain
weight of rice varieties also varied significantly due to
phosphorus fertilizer application (Table 1), Weight of
1000-grain ranged between 21.22 and 23.69 g, the lughest
being recorded for 72 kg P, ha™ which was statistically
similar with 96 kg PO, ha™, P,(22.76 g) and P, (21.84 g).
The lowest weight of 1000-grain (21.22 g) was observed in
control treatment (without phosphorus). Shah [16]
reported that application of 30 kg P ha™ gave the highest
1000-grain yield which was different from all other doses.

did not show any

Interactive effect of variety and phosphorus had a
significant effect on the weight of 1000-grain (Table 2).
The highest 1000-grain weight was observed with V,P,
(25.58 g) which was followed by V,P; (25.50 g). However,
the lowest seed weight was observed in combination V, P,
(18.07 g).

Grain Yield: The rice varieties different sigrnificantly in
respect of grin yield ha™'(Table 3). The hybrid variety
Hira-2 produced the highest grain yield (7.50 t ha™)
which was statistically similar with the yield of Aloron
{(7.41 t ha™"). These two varieties, however, were
significantly different from BRRI dhan 29. The yield
increase by Hira-2 and Aloron was 0.64 and 0.55 t ha™,
which was 9.32% and 8.01% respectively, over BRRI dhan
29 (6.86 t ha™"). The results are in conformity with the
observation of Obaidullah [12] in hybrid rice and Main
[17] i T. aman rice. The impact of P application on grain
vield ha™ was significant (Table 3). Grain yield ha™
increased linear with the mcrement of the fertilizer doses
of P up to 72 kg P,O; ha™ and there after decreased.
Application of 72 kg P,O, ha™ (P ,) produced the highest
grain yield (7.23 t ha™) and it was statistically identical
with P,, P, and P, treatments. Plants grown without P
fertilizer had the lowest yield (4.99 t ha™"). The increase in
vield by the use of 72 kg P,0O, ha™ was 45% over the
control (without F). Higher yield under 72 kg P,O; ha™
may be due to more filled grans panicle and larger grains.
Shah [16] also reported the similar response of P on grain
yield. Zamen et af. [18] found sigmficant increase m grain
yield with P application over P control. Tandon [19]
reported that the application of 26 kg P ha™' increased
paddy yield by 2.5 t ha™ in kharif and 5.7 t ha™" in rabi.
Mahajan et al. [20] reported that highest grain yield with
the application of 80 kg P,O, ha™'. The interaction effect
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Table 3: Effect of variety and phosphoris on grain yield, straw yield, biological yield and harvest index of boro rice

Treatments Grain yield (t ha™") Straw vield (t ha™") Harvest Index (%)
BRRI dhan29 6.86b 7.90 46.47
Aloron 7.41 a 8.51 46.54
Hira-2 7.50a 8.60 46.58
S= 0.03 NS NS
CV (%) 3.64 7.08 6.49
Py 4.99 ¢ 5.83b 46.12
P, 5.85be 6.78 b 46.31
Py 6.89 ab 7.90a 46.58
P, 723 a 823a 46.76
P, 6.98 a 8.05a 46.44
S= 0.36 0.37 NS
CV (%) 6.56 8.53 9,04

V,=BRRI dhan 29, V,= Aloron (HB-8), V.= Hira-2 (HS-273)

Py=No phosphorus (control), P,= 24 Kg P,O; ha™!, P,= 48 Kg P,Os ha™!, P,= 72 Kg P,Os ha~! and

P,=96Kg P,Os ha™!

Table 4: Interaction effect of variety and different levels of phosphorus on grain yield, straw yield, biological yield and harvest index of bororice

Treatments Grain yield (£ ha™) Straw yield ¢ ha™) Harvest Tndex (%)
V., 5.05e 6.50¢ 43.72 be
VP, 5.55 de 7.11 a-c 43.83 be
VP 6.56 a-e 7.50 a-c 46.65 a-c
V.P; 6.99 a-¢ 7.87 a-c 47.03 a
VP, 6.72 a-d 7.70 a-c 46.60 a-c
VP, 5.19¢ 6.70 be 43.65 ¢
V.Py 6.05 b-e 7.23 a-c 45.55 a-c
V,P, 6.76 a-d 7.8%9a-c 46.14 a-c
V,P, 7.34 ab 8.13 ab 4770 a
VP, 7.01 a-c 8.03 a-c 46.60 a-c
VP 5.85 cde 7.02 a-¢ 44.93 a-c
V,P, 6.76 a-d 7.87 a-c 46.20 a-c
V,P, 7422 8452 46.75 ab
VP, 7632 8.60a 47.17a
ViPy T49a 855a 46.69 a-c
S= 0.3873 0.4726 0.90
CV (%) 6.56 8.53 9.04

V,=BRRI dhan 29, V;,= Aloron (HB-8), V.= Hira-2 (HS-273)

Py;=No phosphorus {control), P,= 24 Kg P,O; ha™!, P,= 48 Kg P,O; ha™!, P;= 72 Kg P,0; ha~! and

P,=96Kg P,0; ha™

of variety and phosphorus exerted significant influence
on the grain yield (Table 4). Combination of V.P,
produced the highest grain yield (7.68 t ha™") followed by
V.P, (7.49 t ha™") and V.P, (7.42 t ha™ ) and the lowest
(5.05 t ha™) from V,P,. Variety Hira-2 gave the highest
grain yield t ha™ tha™ irrespective of P levels. The yield
advantage was mainly due to more filled grain panicle and
largest grains. When the varieties grown without added
P fertilizer produced significantly the grain yield.
Matsuo et af. [10] also found differences in grain yield of
rice varieties with variable P levels.
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Straw Yield: Straw yield remained unaltered due to variety
(Table 3). However, numerically the ighest straw yield
was observed with Hira-2 (8.60 t ha™") and the lowest from
BRRI dhan 29 (14.76 t ha™"). Shah [16] and Xie et al. [21]
reported that biomass production varied with variety
which rendering different straw yield Significant
difference on straw yield of boro rice was observed
when P was applied (Table 3). The highest straw yield
(8.23 tha ") was obtained from 72 kg P,O; ha™' (P,) and it
was statistically identical with-P,and P,. The lowest straw
vield (5.83 t ha™') was obtained from centrol treatment
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which was 27.57%, 29.16% and 26.20% lower than 96, 72
and 48 kg P,O, ha™', respectively. Application of 24 and
0kg P,O, ha™" gave statistically identical straw yield ha™.
Gupta [22] also reported similar effect of phosphorus.
Interaction effect of variety and phosphorus levels was
also observed sigmficant on straw yield (Table 4). The
highest straw yield was obtamned from the treatment
combination of V.P, (7.68 t ha™") and the lowest from the
treatment VP, (5.05 tha™). Addition of 48, 72 and 96 kg
P,0, ha™ fertilizer showed similar response towards straw
yield irrespective of varieties.

Harvest Index: The difference in harvest index due to
variety was not significant (Table 3). However,
numerically the maximum harvest index was obtained from
the variety Hira-2 and the lowest harvest index was
obtained from BRRI dhan 29. There was no significant
effect of phosphorus was found on the harvest mdex of
boro rice (Table 3). Nevertheless, the maximum harvest
index was obtained from the treatment of P, (72 kg
P,0; ha™) and the lowest from control plots (without F).
Similar response of P on harvest index was reported
by IRRI [23]. The nteractive effect of variety and
phosphorus had significant effect on the harvest index
(HI) of boro rice ( Table 4). HI differed from 43.72 to 47.70
across the variety and P fertilizer levels. Application of P
fertilizer generally increased HI across varieties but the
response was not linear. Increase m HI observed up to
72 kg P,0; ha™" at all the varieties and then decreased.
Among the treatment combinatior, V,P; produced the
highest harvest index (47.70%) which was followed by
VP, and V P,. The lowest value of harvest index (43.65%)
was obtained from the treatment combination of V,P,. In
general, the HI was higher in hybrid rice indicating
efficient translocation of assimilates for grain preduction
of economic yield.
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