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Abstract: The present study was conducted by the problem of onion seed production in Bangladesh and

similar regions where seed production is possible only in short cool winter period afterward rapid increase

of temperature as well as early shower adversely affected the quality of seed. Experiments were laid out

in order to develop suitable production techniques to get high yield and quality of onion seed to overcome

the adverse condition. The present research work was conducted at Botanical Garden Field, Rajshahi

University campus during the period from 2003 to 2004 on different management practices for high yield

and quality seed production. Dry sets of onion cv. Taherpuri were planted as per treatment and layout of

the experiment. They were: (A) Cowdung level of 10 t/ha and control (0 t/ha) (B) Phosphorus level: 0,

40, 80, 120 kg/ha. The  experiment  was  laid  out in Split Plot Design (SPD) with three replications.

The results revealed that the number of days required for 50% emergence of bulb, plant height at 45 DAP,

flowers per umbel, days to blooming, fruit set per umbel, seed yield were significantly influenced by

different treatments. Cowdung and phosphorus influenced the yield and quality seed production. Maximum

seed yield and quality was obtained from phosphorus medium dose (80-120 kg/ha) with cowdung

application. Cowdung and phosphorus separately or in combination proved to have no effect on the

number of tillers or flower-stalks produced per plant. 
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INTRODUCTION

Onion (Allium cepa L.) belonging to the family

Alliaceae is one of the most important spice as well as

vegetables crops in the world including Bangladesh.

Among the spices crops grown in Bangladesh onion

ranks top in respect of production and second in

respect of area. It grows in almost all the districts of

Bangladesh. It is widely cultivated in the greater

districts of Faridpur, Dhaka, Rajshahi, Comilla,

Mymensingh, Rangpur and Pabna. Onion is the second

important crop among the vegetables after tomato. In

Bangladesh onion has been an integral part of the

people’s daily diet and its use is very common in

almost all food preparations . Medicinal value of this[4]

spice crop is helpful for human being and it has also

preservative. 

The demand of onion bulbs and its seeds are

increasing with the ever increasing population. To meet

the national requirement, Bangladesh officially imported

47 thousand tones of onion in 1999 with a cost of

about US$ 10.3 million. The total production of onion

seed in Bangladesh in about 150 metric tones per year,

but  the  requirement is more than 300 metric tons.

The price of onion seed remains high in the season of

onion cultivation. Seed is the basic and essential input

for any crop production. According to Thompson ,[13]

high quality seed is a critical input on which all other

inputs will depend for their full effectiveness. The yield

of  onion  seed  in our country various from 370 to

500 kg /ha  which is very low compared to the yield[5]

of  1000  to  1200 kg/ha in some other countries of

the world. 

Cowdung is an important organic manure in

Bangladesh. The farmers of our country today is

burned as fuel it and is this lost to agriculture.

Cowdung manure may be bulky (nutrient contents are

very low per unit volume) and it improve physical

conditions of the soil and supplies N-P- K and other

nutrients to plants. It is also increases water-holding

capacity of soil and balance the soil temperature. 

The main objective of the present study are to

reduce the vegetative growth and enhance early

flowering, fruiting and maturity in tropical cultivars of

onion by using appropriate fertilizer dose, it will be

possible to confine seed production to the cool dry

season and thus to avoid the problems of high

temperature and rainfall during the flowering and seed

maturation period in Bangladesh. This would also

improve  the seed quality of onion. To overcome the
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above adverse conditions, research works were

undertaken to study the effect of cowdung at different
level of phosphorus on growth, yield and quality seed

production of onion.

MATERIALS AND METHODS

The research work was carried out at the Botanical
Garden Field of Rajshahi University, Bangladesh in

2003-04 growing seasons. The experiment was laid out
in Split Plot Design (SPD) with three replications. The

soil sample of experimental field was analyzed
following ASI method . The soil sample of[6 ]

experimental field was pH 7.4, organic carbon 1.14%,
total nitrogen 0.12%, available P 20.0 ppm,

exchangeable K 0.13 (me%). Two different factors
were considered in the study. They were: (A) Cowdung

level of 10 t/ha and control (0 t/ha) (B) Phosphorus
level: 0, 40, 80, 120 kg/ha. The standard dose of N

and K was followed by the HRDP . The land was[5]

ploughed and cross-ploughed several times by a power

tiller to obtain a good tilth. The whole amount of
cowdung and triple super phosphate were applied in

main plot and sub plot.  Dry  sets  of onion about 5-
6g weight of local cv. Taherpuri were planted as

treatment and layout. The whole experimental area was
5.5m × 10.5m, which is divided into 3 blocks. In each

block was divided into two main plot and eight sub
plots. There were altogether six main plots and 24 sub

plots. The each sub plot size was 1m × 1m and
spacing was 20 cm × 20 cm. All the required cultural

practices such as irrigation, weeding, insects and
diseases control measures etc were given uniformly and

when necessary. Harvest was done by hand when most
of the umbels were exposed their black seeds and 20-

30% capsule were splitted . Umbels were harvested[10]

in the morning to prevent shattering of seed. Data were

recorded on time taken days to bulb emergence (50%),
plant height (cm), number of leaves per plant, length of

scape (cm), tillers per plant, flowers per umbel, seeded
fruits per umbel, fruits set/umbel (%), days to scape

formation, days to blooming, seed yield per umbel (g),
yield  per  plant  (g),  yield per plot (g) and per

hectare (kg), 1000 seed weight and seed germination
(%). The data for the characters under study were

statistically analyzed and the mean values recorded for
all the treatments were compared by DMRT along with

the estimation of least significant difference (LSD)
values following Gomez and Gomez .[3]

RESULTS AND DISCUSSION

Days to 50% Bulb Emergence: Table 1 reveals that

onion bulbs treated 10 t/ha cowdung required minimum
days (6.75 days) for bulb emergence and maximum

days was required from control which was significant

different. Among three different phosphorus doses, the

longest days (8.83 days) required form 120 kg P/ha,
followed by control while the shortest (5.83 days) was

found from 80 kg P/ha followed by 40 kg P/ha. 
It was found that the bulbs fertilized with 40 kg

P/ha and 80 kg P/ha with and without cowdung
required minimum days (5.00, 6.00, 6.67 and 7.00) for

bulb emergence (Table 1) which was significantly
identical and they different from that of all other

treatment combination and compared to control. But the
bulbs fertilized with cowdung and 0 kg P/ha required

maximum days (10.00) for bulb emergence which was
statistically similar with the bulbs fertilized 120 kg

P/ha with and without cowdung. Singh et al.[12]

reported the organic manure also greatly enhanced the

plant growth of onion.  

Plant  Height  (cm):  In  case  of  plant height, it
was  observed  that at 30 DAP, there was no

significant variation between with and without
cowdung, different phosphorus level and their

combined effect (Table 1). At 45 DAP it was observed
that different phosphorus level was significantly

different and the longest plant (45.25cm) was found
from 40 kg P/ha applied while the shortest plant

(41.03) from control which was statistically similar
with 80 and 120 kg P/ha. 

There  was a significant variation in respect of
plant height at 45 DAP in interaction effect (Table 1).

The  highest  plant height (45.36cm) was found from
40 kg P/ha with cowdung applied and it was similar or

identical with all treatments combination except control
plot. At 60 DAP, the plant height was insignificant

effect on cowdung, phosphorus level and their
combined effect (Table 1).

Number of Leaves per Plant: The leaf number per

plant of onion as recorded at 30, 45 and 60 days after
bulb planting are presented in Table 1. At 30 and 45

DAP, the number of leaf was not significant variation
between with and without cowdung, different

phosphorus level and their combined effect  (Table 1)
but at 60 DAP, leaf number was significant in

phosphorus effect and the highest leaf number per plant
(13.98) was recorded 80 kg P/ha which was statistically

similar with 120 kg P/ha. 
There was no significant variation among different

level of phosphorus with and without cowdung
application in relation to leaf number. At 60 DAP, the

highest leaf number (14.75) was found from 80 kg
P/ha with cowdung application and lowest (11.30) was

found from control plot. 

Length of Scape (cm): There were no significant
variation among cowdung, different phosphorus level

and their combined effect (Table 2). In the combined
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Table 1: Effect of cowdung at different level of phosphorus level on the growth of onion seed crop 

Treatments 50% bulb emergence Plant height (cm) Number of leaves per plant

----------------------------------------------------------- ------------------------------------------------------

30 DAP 45 DAP 60 DAP 30 DAP 45 DAP 60 DAP

1C 27.22 43.13 46.54 9.37 11.85 12.726.75

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0C 8.25 26.38 41.83 44.76 8.92 11.42 12.24

LSD at 5% 1.64- NS NS NS NS NS NS

         1%

Phosphorus level (kg/ha)

0P 8.83a 25.76 41.03b 46.72 8.33 10.75 11.07b

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

40P 6.50b 28.06 45.25a 47.59 9.00 11.25 11.71b

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

80P 5.83b 27.34 41.89b 44.41 9.74 12.46 13.98a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

120P 8.83a 26.03 41.75b 43.88 9.50 12.08 13.17a

LSD at 5% 1.53 2.88 2.26

        1% 2.14 NS  - NS NS NS  -

Treatment combinations

1 0C P 7.67bc 26.08 44.83a 47.5 8.67 11.17 11.3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 40C P 6.00cd 27.83 45.36a 49.02 9.08 11 11.58

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 80C P 5.00d 28.47 42.47ab 45.98 10.15 12.58 14.75

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 120C P 8.33abc 26.5 39.86bc 43.67 9.58 12.67 13.25

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 0C P 10.00a 25.44 37.22c 45.93 8 10.33 10.83

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 40C P 7.00cd 28.29 45.14a 46.17 8.92 11.5 11.83

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 80C P 6.67cd 26.2 41.31abc 42.83 9.33 12.33 13.22

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 120C P 9.33ab 25.57 43.64ab 44.1 9.42 11.5 13.08

LSD at 5% 2.16 NS 4.08 NS NS NS NS

1% 3.03 5.72

M eans followed by the same letter(s) do not statistically differ at 5% level tested by DM RT.

1 0NS = Non Significant, C  = Cowdung, C  = W ithout cowdung

effect the highest length of scape (58.14 cm) was

found from 40 kg P/ha whereas no application

cowdung but the lowest scape length (47.05 cm) was

observed from control plot. 

Number of Tillers per Plant: There was no significant

variation between cowdung applied, phosphorus level

and their combined effect in relation to number of

tillers per plant (Table 2). In combined effect, the

maximum tillers (2.33) was found from 120 kg P/ha

with cowdung and minimum (1.83) was found in

control plot.

Number of Flowers per Umbel: Maximum number of

flowers (135.57) was found from cowdung applied

whereas the lowest (124.82) was observed form control

cowdung. It was observed that different phosphorus

level were significant variation in respect of number of

flowers per umbel (Table 2). The highest flowers

(151.06) was observed from 80 kg P/ha and it was

statistically similar with 40 kg and 120 kg phosphorus

per hectare applied. There were no interaction effect

between cowdung and phosphorus level but their

combined effect was significant (Table 2). The highest

flowers number (159.04) was found from treatment

combination cowdung with 80 kg P/ha and it was

similar with all other treatment except cowdung with

phosphorus contro l.  P hosphorus enhance the

development of reproductive parts of this bringing

about maturity reported by Troeh and Thompson.

120 80Higher levels of phosphorus (P ) beyond P  did not

show any increase in flowers number per umbel. 

Number of Fruits Set per Umbel: There was no

significant variation between with and without

cowdung, but different level of phosphorus and their

combined effect was significant (Table 2). The

maximum fruit set (63.55) was observed from 80 kg

P/ha, it was statistically similar with 40 and 120 kg

P/ha. The lowest fruit set (41.15) was found from

control treatment. In the combined effect the highest

fruit set (67.73) was observed from treatment

combination cowdung applied with 80 kg P/ha, which

was similar 40 kg P/ha, 120 kg P/ha with cowdung and
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Table 2: Effect of cowdung at different level of phosphorus treatment on the seed yield and quality of onion

Treatments Length of Tillers/ Flowers/ Seeded fruits/ % fruit set Days to scape Days to 

scape (cm) plant umbel umbel / umbel formation blooming

1C 54.03 2.12 135.57 59.31 43.68 42.5 87.08

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0C 53.1 2.05 124.82 52.16 41.65 42.75 89.75

LSD at 5% NS NS NS NS NS NS 1.43

1% 3.08

Phosphorus level (kg/ha)

0P 49.39 1.88 97.67b 41.15b 41.81 47.00a 90.67a

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

40P 55.05 2.04 134.82a 61.74a 45.57 38.50b 86.00c

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

80P 55.83 2.16 151.06a 63.55a 41.97 41.50ab 86.83bc

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

120P 54 2.26 137.23a 56.50ab 41.3 43.50ab 90.17ab

LSD at 5% NS NS 17.14 13.01 NS 5.94 3.51

1% 24.03 18.23 - -

Treatment combinations

1 0C P 51.72 1.92 107.77bc 46.89ab 43.54 46 89.00abc

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 40C P 51.95 2.1 137.71a 65.05a 46.66 38 85.33c

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 80C P 56.22 2.11 159.04a 67.73a 42.49 42.33 85.00c

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 120C P 56.22 2.33 137.75a 57.57ab 42.01 43.67 89.00abc

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 0C P 47.05 1.83 87.56c 35.42b 40.08 48 92.33a

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 40C P 58.14 1.98 131.93ab 58.43ab 44.47 39 86.67bc

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 80C P 55.44 2.2 143.08a 59.38ab 41.44 40.67 88.67abc

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 120C P 51.78 2.18 136.72ab 55.43ab 40.59 43.33 91.33ab

LSD at 5% NS NS 24.24 18.39 NS NS 4.97

1% 33.99 25.79 -

M eans followed by the same letter(s) do not statistically differ at 5% level tested by DM RT.

1 0NS = Non Significant, C  = Cowdung, C  = W ithout cowdung

40, 80 and 120 kg P/ha without cowdung applied while

the lowest fruit set (35.42) was found from 0 kg P/ha

with no cowdung applied. 

Percentage of Fruit Set per Umbel: There were no

significant difference among cowdung, different

phosphorus level and their combined effect (Table 2).

In the combined effect, the highest percentage of fruit

set (46.66%) was found from 40 kg P/ha with cowdung

applied whereas the lowest percentage of fruit set

(40.08%) was observed from control plot. 

Days Required to Scape Formation: There was no

significant variation between cowdung dose and control

cowdung but significant variation was found in

different phosphorus level (Table 2). The longest time

(47.00 days) was required from control phosphorus

level and it was similar of all other treatment except

40 kg P/ha applied. There was no significant variation

between  cowdung and phosphorus level interaction.

The longest time (48.00 days) was found from control

treatment  combination whereas the shortest time

(38.00 days) was observed from 40 kg P/ha with

cowdung applied in the plot.

 

Days from Planting to Blooming: It was found that

there were significant difference between with and

without  cowdung in respect of days to blooming

(Table 2). The minimum time (87.08 days) was found

from cowdung applied whereas the maximum time

(89.75 days) was observed from no application of

cowdung in the plot. There was significant variation

among different phosphorus level in relation to days

required to blooming (Table 2). The longest time

(90.67 days) was found from 0 kg P/ha, followed by

120  kg  P/ha  applied  while  the  shortest time

(86.00 days) was found from 40 kg P/ha, it was similar

with 80 kg P/ha.

There were no significant difference interaction of

cowdung and phosphorus level but combined effect

was significant. The longest time (92.33 days) was

found form control plot and it is statistically identical

of all treatment combinations except of 40 and 80 kg

P/ha with cowdung and without cowdung application.
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Between the cowdung treatments, when apply cowdung

in the soil total environment is favorable for plant

growth and development resulting plant absorbed

micronutrient which help the good blooming. 

Yield Per Umbel (g): There was no significant

variation between with and without cowdung applied

but significant variation was shown in different

phosphorus level and their combined effect (Table 3).

In respect of phosphorus level, the highest yield per

umbel (0.58g) was found from 80 kg P/ha, it was

similar with 40 kg P/ha and the lowest yield per umbel

(0.38g) was observed from control phosphorus level.

120 80Higher levels of phosphorus (P ) beyond P  did not

show any increase in flowers number per umbel. From

the results it was clear that number of flowers

increased gradually up to its medium dose but at high

120dose (P ) the number of flowers in all experiment was

80not increased significantly. Phosphorus at a level P

caused the highest seed set. This result clearly

indicated the phosphorus at low and medium levels

increased the percent seed set but high levels, the

percent seed set of onion flower was discouraged in

the situation. In the combined effect, the highest seed

yield per umbel (0.62 g) was found from 80 kg P/ha

with cowdung applied and it was statistically similar

with 40 kg P/ha, 120 kg P/ha and 40 kg P/ha, 120 kg

P/ha without cowdung applied. The lowest value

(0.35g) was found from phosphorus and cowdung

control plot, it was statistically identical with 0 kg P/ha

with cowdung applied.

Yield Per Plant (g): Cowdung significantly influenced

the yield per plant. It was found that when applied

cowdung produced the maximum yield per plant

(1.08g) and the minimum yield per plant (0.97g) was

found from without cowdung (Table 3). In respect of

phosphorus level, the highest yield per plant (1.25g)

was found from 80 kg P/ha, it was followed by 40 kg

P/ha and 120 kg P/ha applied. The lowest value

(0.70g) was found from control level of phosphorus

(Table 3).

In the combined effect the highest seed per plant

(1.32g) was found from 80 kg P/ha with cowdung

applied and it was statistically identical with 40 kg

P/ha, 120 kg P/ha with cowdung and 40 kg P/ha, 80

kg P/ha, 120 kg P/ha with no cowdung but the lowest

yield per plant (0.63g) was observed from cowdung

and phosphorus level control and similar with

phosphorus level 0 kg P/ha with cowdung and

phosphorus  level  120 kg P/ha with no cowdung

(Table 3). The application of phosphorus had a

significant effect on seed weight and germination rate

but further addition of phosphorus beyond 80kg/ha

showed little effect. This result supported by Pall et

al.  and stated the little effect with the application of[9]

P up to 60kg/ha.

Seed Yield per Plot (g) and Per Hectare (kg):

Maximum seed yield per plot (26.94g) was obtained

from cowdung applied and the minimum seed yield per

plot (24.27g) was observed from no cowdung applied.

The highest seed yield per plot (31.31g) was found

from 80 kg P/ha, it was statistically similar with 40 kg

P/ha, 120 kg P/ha applied while, the lowest seed yield

per plot (17.39g) was observed from 0 kg P/ha.

Maximum seed yield (32.99g) per plot was found

cowdung applied with 80 kg P/ha it was statistically

identical with 40 kg P/ha, 120 kg P/ha phosphorus with

cowdung and 40 kg P/ha, 80 kg P/ha, 120 kg P/ha

with no applied cowdung while the minimum seed

yield per plot (15.72g) was found from phosphorus

level 0 kg /ha with no cowdung applied whereas

statistically similar with cowdung and phosphorus level

0 kg/ha (Table 3). Seed yield per plot was converted

into  seed  yield  per hectare and is presented in

Figure 1.

Cowdung and phosphorus significantly increased

the seed yield compared to control but its level beyond

80kg P/ha had no significant effect on seed yield on

onion. Dixit  stated that higher yield were also[2]

obtained with the higher rate of FYM. Katyal[7 ]

suggested that 15 to 20 ton FYM/ha appreciable of

early growth stage of onion crop.

Weight of 1000 seed: There was no significant

variation in respect of 1000 seed weight among

different phosphorus level, cowdung and their

combined effect (Table 3). In the combined effect, the

highest seed weight (3.10g/1000 seed) was found from

cowdung with 80 kg P/ha applied whereas the lowest

weight of seed (2.43g/1000 seed) was observed from

control plot. 

Percentage of seed germination: There was no

significant difference between with and without

cowdung  applied  but  phosphorus level was

significant (Table 3). The highest percentage of seed

germination (76.49%) was found from 40 kg P/ha, it

was similar with 80 kg P/ha, 120 kg P/ha whereas the

lowest percentage of seed germination (66.22%) was

found from control treatment of phosphorus. In the

combined effect there was no significant variation

among cowdung and phosphorus level (Table 3). The

highest seed germination (78.60%) was found from 40

kg P/ha applied with cowdung while the lowest

germination  percentage (63.56%) was observed from
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Effect of cowdung on seed yield per hectare of onion seed crop

Effect of phosphorous on seed yield per hectare of onion seed crop

Combined effect of cowdung and phosphorous on seed yield per hectare

Fig. 1: Effect of cowdung at different level of phosphorus on seed yield of onion per hectare (a) Effect of

cowdung (b) Effect of phosphorus and (c) The combined effect 
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Table 3: Effect of cowdung at different level of phosphorus treatment on the seed yield and quality of onion 

Treatments Seed yield/ Seed yield/ Seed yield/ Seed yield/ 1000 Seed % 

umbel (g) plant (g) plot (g) ha (kg) weight (g) germination

1C 0.51 1.08 26.94 269.36 2.92 74.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0C 0.47 0.97 24.27 242.71 2.85 71.83

LSD at 5% NS 0.08 1.69 17 NS NS

1% - - -

               Phosphorus level (kg/ha)

0P 0.38c 0.70b 17.39b 173.96b 2.48 66.22b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

40P 0.54ab 1.09a 27.11a 271.05a 3.02 76.49a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

80P 0.58a 1.25a 31.31a 313.08a 3.03 75.68a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

120P 0.48b 1.07a 26.61a 266.05a 3.03 74.67ab

LSD at 5% 0.09 0.28 7.07 70.67 NS 8.69

1% 0.12 0.39 9.91 99.08 -

                Treatment combi-nations

1 0C P 0.40cd 0.76bc 19.06bc 190.63bc 2.52 68.89

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 40C P 0.53abc 1.09ab 27.25ab 272.50ab 3 78.6

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 80C P 0.62a 1.32a 32.99a 329.92a 3.1 76.67

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 120C P 0.49abc 1.14ab 28.44ab 284.39ab 3.06 74.66

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 0C P 0.35d 0.63c 15.72c 157.29c 2.43 63.56

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 40C P 0.54ab 1.08ab 26.96ab 269.60ab 3.03 74.38

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 80C P 0.53abc 1.19ab 29.63ab 296.25ab 2.95 74.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 120C P 0.47bc 0.99abc 24.77abc 247.71abc 3 74.68

LSD at 5% 0.13 0.4 9.99 99.94 NS NS

1% 0.18 0.56 14.01 140.1

M eans followed by the same letter(s) do not statistically differ at 5% level tested by DM RT.

1 0NS = Non Significant, C  = Cowdung, C  = W ithout cowdung

control treatment combination. The application of

phosphorus had a significant effect on seed weight and

germination rate but further addition of phosphorus

beyond 80kg/ha showed little effect. This result

supported by Pall et al.  and stated the little effect[9 ]

with the application of P up to 60kg/ha. Germination

rate  of seeds gradually and progressively improved

with  increased  in  level  of  phosphorus up to

80kg/ha  application in this condition because high

dose of phosphorus fixation in the alkaline soil and

adverse effect of plant resulting all growth and

development hampered.
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