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Abstract: Irrigation and different planting methods is the important one that greatly affects the growth,
development and yield of Grass pea. A field experiment was conducted in the Farm of Sher-e-Bangla
Agricultural University, Dhaka-1207, Bangladesh to evaluate the growth and yield performance of Grass pea
under different methods of sowing and pre-emergence irrigation. BARI Khesari-2 was used as the test crop. The
treatments comprised of nine planting methods included T : Broadcast sowing without irrigation; T : Furrow1 2

sowing without irrigation; T : Furrow sowing with furrow irrigation; T : Broadcast sowing with primed seeds;3 4

T : Furrow sowing with primed seeds; T : Broadcast sowing with sprinkler irrigation at evening; T : Broadcast5 6 7

sowing with sprinkler  irrigation  at  evening  and  morning;  T :  Furrow  sowing  with  sprinkler  irrigation  at8

morning and T : Broadcast sowing with post sowing flood irrigation. The Plant seedling emergence was higher9

in T  treatment and lower in T  treatment comparison with other methods. The tallest plant (71.92 cm) was7 1

recorded in T  treatment and the shortest (10.94 cm) in T  treatment. The highest number of leaves, number of7 1

branches, number of flowers and dry matter were recorded from T  treatment and the lowest from T  treatment.7 1

The highest pod number, pod length, number of seeds pod , weight of 1000 seeds were recorded from T1
7

treatment and the lowest in T  treatment. The highest seed yield (1.75 t ha ) and stover yield (3.91 t ha ) were1
1 1

recorded in T  treatment and the lowest seed yield (1.29 t ha ) and stover yield (3.39 t ha ) in T  treatment.7 8
1 1

The results will be helpful for regional adaptability and other performance of Grass pea in different agro-
ecological zones (AEZ) of Bangladesh.
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INTRODUCTION crop of  Bangladesh  and   is   commonly   known as

Pulse crop is an important food crop since it provides family Papilionaceae. It  is  the  most  important  pulse
a good source of easily digestible dietary protein. A crop not in terms of area (276829 acres) and production
minimum intake of pulse by a human should be 80 g (119344 M. Ton) but also for its high consumption as a
head  day ,  whereas  it is only 14.19 g in Bangladesh common pulse in Bangladesh [3].1 1

[1, 2]. In Bangladesh, various types of pulse crops are In South Asian countries, grass pea is commonly
grown. Among them lentil, blackgram, mungbean, grown for both grain and fodder purposes. However, the
chickpea, Grass pea and cowpea are very  important. crop has gained more importance for use as animal feed
Grass pea (Lathyrus sativus L.) is  an  important pulse than for use as human food. Grass pea can fix atmospheric

khesari. It belongs to the family Leguminosae and sub-
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nitrogen  through  the  symbiotic  relationship  between 2 collected from the Bangladesh Agricultural Research
the host Grass pea roots and a soil bacterium Rhizobium Institute was used as the test crop. The land was irrigated
and improves soil fertility. Grass pea is cultivated with before ploughing. The experiment was laid out in
minimum land preparation and without fertilizer Randomized Complete Block Design (RCBD) with three
application and insect, diseases or weed control. The replications.  Each  block  was divided into 9 plots where
average yield of Grass pea in Bangladesh is 0.69 t ha  [3], 9 treatments were allotted at random. There were 27 unit1

which is very poor  in  comparison  to  that  of  other plots altogether in the experiment. The size of the each
Grass pea growing countries in the world. There are many unit plot was 2.5 m × 2.0 m. The distance maintained
reasons of low yield of Grass pea. Among those sowing between two blocks and two plots were 1.0 m and 0.5 m,
method and irrigation techniques are important ones that respectively.  The  treatments  of  the   experiment   were
greatly affects the growth, development and yield of this as  follows: T : Broadcast sowing without irrigation, T :

Furrow sowing without irrigation, T : Furrow sowing with
diversified methods of cultivation [4]. It is generally furrow irrigation, T : Broadcast sowing with primed seeds,
broadcasted in the low lying areas, immediately after T : Furrow sowing with primed seeds, T : Broadcast
Aman rice harvest as a rainfed crop. The farmers of sowing with sprinkler irrigation at evening, T : Broadcast
Bangladesh generally grow Grass pea by one ploughing sowing with sprinkler irrigation at evening and morning,
and almost  without  irrigation. There  is an ample scope T :Furrow sowing with sprinkler irrigation at morning and
of increasing the yield of Grass pea with improved T : Broadcast sowing with post sowing flood irrigation.
management practices and by using irrigation with Before sowing of Grass pea the percentage of the soil
following optimum time and methods of irrigation moisture was calculated following the formula.
application. The farmers of our country hardly use
irrigation due to  their  poor  socio-economic  condition;
as a result the yield becomes low although it has great
potential to increase yield. Water deficiency had adverse Data Were Recorded On: Seedling emergence starting
effects on plant growth, average yield and crude protein from  6 days  after  sowing  (DAS)  and   continued  upto
in legume crops. The flowering stage is the most 10 DAS, plant height, number of branches plant , number
vulnerable stage for water stress [5]. As the Grass pea of  leaves  plant ,  dry weight plant , as the average of
plants use the residual soil moisture for its early 10 plants selected at random from  the  inner  rows of
vegetative growth, the subsequent growth is suffered in each plot. Incase of number of flowers plant , number of
most cases. Amelioration of drought  environment pods plant , pod length, number of seeds pods , weight
through  management  practices  like  limited  irrigation of 1000-seed data were recorded as the average of 10
and deeper sowing is needed for the proper germination, plants selected  at  random  from  the inner rows of each
emergence, establishment and subsequent satisfactory plot. Seed yield, Stover yield, seeds and Stover were
yield of Grass pea. collected from 5.0  m   of  each plot sun dried properly and

Hence, the present study was done to maximize the weight of seed and stover was taken and converted the
seed yield of Grass pea with different methods of sowing yield in t ha . Biological yield, Harvest index (HI) were
and irrigation. Considering the above circumstances, the calculated with the following formulas:
present investigation has been undertaken with the aim:
i) to study the effect of limited pre-emergence irrigation on
the growth, yield contributing characters and yield of
Grass pea and ii) to determine the optimum method of
sowing  for attaining the highest growth and yield of Biological yield = Seed yield + stover yield
Grass pea.

MATERIALS AND METHODS statistically analyzed to find out whether there are the

The  experiment  was  conducted  in  winter  season effects on yield and yield contributing characters of Grass
of 2007 to 2008 at the Farm (23°74 N latitude and 90°35 E pea  using  MSTAT  software.  The mean values of all  the/ /

longitude)  of  Sher-e-Bangla  Agricultural University, characters were calculated and analyses of variance were
Sher-e-Bangla Nagar, Dhaka, Bangladesh. BARI Khesari performed by the ‘F’ (variance ratio) test. The significance
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of the difference among the treatment means was statistically similar with T  and T  treatment. On the other
estimated by the Duncan’s Multiple Range Test (DMRT) hand the shortest plant (10.94 cm, 31.07 cm and 56.98 cm),
at 5% level of probability [6]. the  lowest  number  of   branches   plant   (3.13, 10.00

RESULTS AND DISCUSSION 37.60  and 48.47), the lowest dry matter plant  (1.40 g,

Yield and its attributed traits contribute to the flowers plant  (59.67) was recorded from T , which was
economical and sustainable acceptability of a crop. statistically similar with T  and T  treatment.
Though crop emergence and establishment are mostly Treatment T , T  and T  showed the moderate
influenced by sowing method and irrigation techniques. influence on plant height. Among the different
Results in table 1 shows that emergence of grass pea combinations broadcast sowing with sprinkler irrigation
seedling at different days after sowing (DAS) varied at evening and both at evening and morning was more
significantly  due  to  the different treatments (Table 1). effective  for  the  vegetative  growth of Grass pea that
The highest emergence of seedlings (4.80, 19.65, 26.20, leads to highest reproductive growth and highest dry
54.20 and 71.50) was recorded from T  (Broadcast sowing matter plant . Similar trend was followed by the7

with sprinkler  irrigation at evening and morning) at 6, 7, combination of furrow  sowing  with  sprinkler  irrigation
8, 9 and 10 DAS, which was statistically similar to T at  morning.  This  result  is  in partially conformity with6

(Broadcast sowing with sprinkler irrigation at evening) the findings of  Bhargava  et  al.  [9]  and Sing et al. [10]
and T  (Furrow sowing with sprinkler irrigation at where they reported that sufficient soil moisture and8

morning), respectively. Whereas the lowest emergence raised bed furrow system is a requirement for optimum
(2.40,  5.10,  18.20,  44.60  and  45.23)  was  recorded  from plant growth and high productivity of chickpea.
T   (Broadcast  sowing    without   irrigation).  Treatment Significant effect of irrigation on dry weight of cowpea1

T  (Furrow sowing with furrow irrigation), T  (Broadcast was also reported by Rezaei and Kamgar Haghighi [11].3 4

sowing with primed seeds) and T  (Furrow sowing with Among the yield components the number of pods per5

primed seeds) showed the moderate influence on plant is the most important one that affecting the increase
emergence by ensuring moisture considering the other of yield and had a  positive  correlation  with  the  yield
treatments. Broadcast sowing with sprinkler irrigation at [12, 13]. Number of pods plant , pod length and number
evening and both at evening and morning was more of seeds pod  of Grass pea varied significantly due to
effective for the emergence of plant. This trend was similar the different treatments (Table 3). The maximum  number
or followed by the combination of furrow and sprinkler of pods plant  (50.27), the highest pod length (3.53 cm)
irrigation. Irrigation created congenial environment for the and the highest number of seeds pod  (4.07), was
germination of seeds for that emergence rate was higher recorded  from  T which was statistically identical (3.87)
for irrigated plot compare to non-irrigated plot. Enhanced to T  and T , respectively. Whereas the minimum number
yield and yield attributing characters also resulted in of pods plant  (43.50), the lowest pod length (3.03 cm)
pigeon pea under broad-bed and furrow system [7, 8]. and the lowest number of seeds pod  (3.27) was recorded

Irrigation and sowing method has significant effect in T  and (3.37) with T  treatment.
on vegetative and reproductive growth of plant. Broadcast sowing with sprinkler irrigation at evening
Statistically significant variation was recorded for plant and both at evening and morning found to be more
height, number of branches plant , number of leaves effective for the maximum number of pods plant  and1

plant , Dry matter plant  and number of flowers plant longest pod length together with highest number of pod.1 1 1

of Grass pea at different days after sowing (DAS) due to Mehrpooyan et al. [14] reported that the highest number
the different treatments under the trial (Table 2 and Fig. 1). of grains per pod and the highest number of pods were
The tallest plant (15.11 cm, 42.79 cm and 71.92) was achieved in ridge and furrow planting method. Also, our
recorded in T  treatment at 15, 35 and 55 DAS, which was findings are partially consistent with the findings of7

statistically similar with T  and T  treatment. Similarly the Hasan and Mahhady [15] and Vaezi Radet et al. [16].6 8

highest number of branches plant  (6.10, 12.97and 30.13), The effects of sowing methods and irrigation types-1,

the highest number of leaves plant  (17.00, 59.80 and on seed  yield  (t ha ),  100-seed  weight,   stover  yield1

64.60), the highest dry matter plant  (3.20 g, 9.97 g and (t ha ), biological yield (t ha ) and harvest index,1

14.60%) and the maximum number of flowers plant showed that the highest rate of seed yield, 100-seed1

(77.57) was recorded in T at 15, 35 and 55 DAS which was weight,  stover yield, biological yield and harvest index by7

6 8

1

and 16.73), the lowest number of branches plant  (10.40,1

1

6.63  and   10.00  g)  and  the  minimum   number of
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Table 1: Effect of different methods of sowing and irrigation on emergence of seedlings of grass pea

Plants plot  at1

-------------------------------------------------------------------------------------------------------------------------------------------------------------
Treatment 6 DAS 7 DAS 8 DAS 9 DAS 10 DAS

T 2.40 f 5.10 f 18.20 d 44.60 d 45.23 g1

T 3.00 e 6.32 f 20.00 cd 47.40 cd 49.32 f2

T 3.80 cd 10.47 cd 24.40 ab 51.80 ab 57.20 cd3

T 3.60 cd 9.32 de 23.80 ab 51.00 abc 54.25 de4

T 3.40 de 10.97 cd 22.60 bc 50.53 abc 51.98 e5

T 4.40 ab 15.01 b 25.00 ab 53.60 a 65.83 b6

T 4.80 a 19.65 a 26.20 a 54.20 a 71.50 a7

T 4.00 bc 12.47 bc 25.40 ab 53.40 a 60.40 c8

T 3.00 e 7.46 ef 22.20 bc 48.80 bc 49.73 f9

Sx 0.024 0.141 0.365 0.768 0.645
CV (%) 7.52 14.00 7.44 3.91 4.88
Level of significance 0.01 0.01 0.01 0.01 0.01

Fig. 1: Effect of different methods of sowing and irigation on number of flowers plant  of Grass pea1

Table 2: Effect of different methods of sowing and irrigation on plant height, Number of branches plant , Number of leaves plant , Dry matter plant  of grass1 1 1

pea at 15 DAS, 35 DAS and 55 DAS

Plant height Number of branches plant Number of leaves plant Dry matter plant1 1 1

-------------------------------------- ---------------------------------------- -------------------------------------- --------------------------------------
Treatment 15 DAS 35DAS 55DAS 15 DAS 35DAS 55DAS 15 DAS 35DAS 55DAS 15 DAS 35DAS 55DAS

T 10.94 b 31.07 d 56.98 b 3.13 d 10.00 b 16.73 b 10.40 d 37.60 f 48.40 e 1.40 f 6.63 d 10.00 c1

T 11.37 b 32.13 cd 58.56 b 3.23 d 10.30 b 17.67 b 12.40 c 43.60 e 53.00 d 1.60 ef 7.21 cd 11.20 bc2

T 12.89 ab 39.96 a 68.01 a 5.33 ab 11.93 ab 27.20 a 14.20 bc 52.00 bc 59.00 bc 2.20 bcd 9.02 ab 12.60 ab3

T 12.63 ab 38.80 ab 68.95 a 4.67 bc 11.77 ab 25.80 a 14.00 bc 51.00 c 58.40 bc 2.00 cde 8.83 ab 12.40 ab4

T 12.64 ab 35.60 bc 65.17 ab 3.97 cd 11.77 ab 21.07 b 13.00 c 49.40 cd 57.20 cd 2.00 cde 8.23 bc 12.00 bc5

T 14.36 a 40.19 a 67.46 a 5.23 ab 11.73 ab 27.37 a 16.20 a 56.20 ab 62.00 ab 2.60 b 9.63 a 13.20 ab6

T 15.11 a 42.79 a 71.91 a 6.10 a 12.97 a 30.13 a 17.00 a 59.80 a 64.60 a 3.20 a 9.97 a 14.60 a7

T 14.68 a 41.55 a 70.77 a 5.60 ab 12.70 a 29.40 a 15.80 ab 55.60 ab 61.80 ab 2.40 bc 9.55 a 13.20 ab8

T 13.10 ab 40.17 a 68.24 a 5.47 ab 11.87 ab 26.67 a 13.40 c 46.60 de 55.00 cd 1.80 def 7.84 bc 11.40 bc9

Sx 0.765 1.208 2.791 0.313 0.652 1.438 0.368 1.034 1.652 0.065  0.291 0.521
CV (%) 10.13 5.50 7.30 11.41 9.68 10.09 7.45 4.79 4.11 6.55  10.44 7.22

Level of significance 0.05 0.01 0.05 0.01 0.05 0.01  0.01 0.01 0.01 12.40  7.58 9.63
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Table 3: Effect of different methods of sowing and irrigation on yield contributing characters of grass pea
Treatment Number of pods plant Pod length (cm) Number of seeds pod1 1

T 43.50 d 3.03 c 3.27 c1

T 44.77 cd 3.03 c 3.37 bc2

T 47.93 abc 3.43 ab 3.87 ab3

T 47.17 abc 3.27 abc 3.67 abc4

T 46.50 bcd 3.17 bc 3.60 abc5

T 47.33 abc 3.33 abc 3.87 ab6

T 50.27 a 3.53 a 4.07 a7

T 49.63 ab 3.33 abc 3.87 ab8

T 48.83 ab 3.50 a 3.93 a9

Sx 1.087 0.092 0.153
CV (%) 7.98 6.83 7.10
Level of significance 0.01 0.01 0.05

Table 4: Effect of different methods of sowing and irrigation on yield of Grass pea
Treatment Seed yield (t ha ) Weight of 1000 seeds (g) Stover yield (t ha ) Biological yield (t ha ) Harvest Index (%)1 1 1

T 1.29 b 34.58 3.76 5.20 24.95 c1

T 1.31 b 34.78 3.62 4.92 26.61 c2

T 1.69 a 37.86 3.64 5.32 31.86 ab3

T 1.64 a 37.77 3.63 5.26 31.13 ab4

T 1.43 b 36.07 3.63 5.07 28.26 bc5

T 1.67 a 37.88 3.72 5.38 31.02 ab6

T 1.75 a 39.52 3.91 5.66 32.68 a7

T 1.66 a 38.34 3.39 5.04 32.91 a8

T 1.68 a 38.04 3.60 5.28 32.14 ab9

Sx 0.052 1.280 0.221 0.241 1.290
CV(%) 5.72 5.96 10.52 8.00 7.40
Level of significance 0.01 NS NS NS 0.01

the average of 1.75 t ha , 3.91 t ha , 39.52g, 5.66 t ha irrigation water productivity. Therefore such study is1 1 1

and 32.68% respectively belonged to broadcast sowing needed in different agro-ecological zones (AEZ) of
with sprinkler irrigation at evening and morning. On the Bangladesh for regional adaptability and other
other hand the lowest seed yield (t ha ), 100-seed weight performance of Grass pea.1

and harvest index by the average of 1.29 t ha , 34.58g1
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