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Summary

The study was couducted at low lying areas in Pahna and Sirajgong districts of Bangladesh. To
chserve the potentiality of bio-mass producticn two trials were conduvcted. In first trial maize inver-
cropped with Khesari taking 15 experimenial plots of cach size 5m X 5m werce arranged in 5 hlocks
having hemagenous soil characteristics, The sludy showed that the bic-mass yield of sale maize and
sale Khesari were 3579 ttha, and 56.80 1/ha  respectively and there was a significant difference (p <
0.01) amang them. The resulls also showed thal hio mass yield of maize and Kherasi was higher
(7004 4 625 tyha, 98.8R 4 10.77 tjha ard 80.56 4 G.5 ttha) compared to scle maize and sole Khesari
and land equivalent ralio was alsa lower.

For second trial, one hectare of land woas divided into i€ experimernial plots with 4 replications
in each plet. Feur levels of urea (0 kgfha, 30 kg/ha, 45 kgiha and 60 kgtha.) werc applied 10
experimental plows. The sced rates were S88 kgfha (larmer’'s practice), B6.45 kgtha, 74 | kgtha and
61.75 kg/ha. Average bio-mass yield of matikalai at differen1 sced rates along with urea fertilizer
ranged fraom 3849 t/ha, ta €535 t/ha. The highest seed rate along with highest fertilizer also corre-
spand to the peak production (6535 1/ha) and the lowest seed rafe (€1 75 kgtha) aleng with the
lowest fertilizer rate (30 kgtha.) showed lowest preduction (38.46 t/hal). Here, i1 was found thar the
kia-mass yield af matikalai increased with the incremental amovnt of seed, indicating significant effect
{p < 009 of seed rates on the bic-mass yield of matikalai. Qn 1he other hand. lertilizer doses in
dilferent treatment combinations had significant eflect {p < 0.05) on hia-mass yicld. Twa Jevels of
seed rawes at zcro level of ferrilizer were recommended © 86.45 kgi/ha for the resource rich farmers and

61 75 kgfha for the resource paor flarmers.

{(Key Words : Bic-mass, Land FEgquivalent Ratio. Inlercrepping)

Introduction

Shortage of feeds and fodder for livestock
particularly far cattle and buffalo is the single
most important constraint to livestock develop-
ment in Bangladesh. Cattle and Buffalo subsist
on a diet of straw, mostly paddy straw supgle-
mented by what fodder remains ta be found in
the field boundaries, emhankment. roadsides and
around homesteads. Small quantities of additional
livestack feed come from by-producis of the
village vice mill, and oil seed press, fresh sugar-
cane tops. malasses and some pulses grown as
a mixed crop with the paddy during the winter.
Cattle and buflalc are extremely dependent upon
what is snpplied to them by their cwner far their
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feed since thcy arc normally tethered in the
homestead, and cannotl scavenge for foad as do
the sheep, goat, chicken and duck

For raising of livestock and ta increase their
productivity ievel, it is imperative to producc
quality feeds and fodder for animals. With the
increased use cf chemical fertilizer, 10tal bio mass
production, and nutritive values of grasses snd
fodder crops may be considcrably changed in
different limes ol the year.

At low lying areas {Bathan) of Bangladesh,
the cattlc mainly live on winter legumes likc
malikalai, khesary during Ncvember 1o March
which are prown abundantly in the seasonal
pasture land. These seasonal legumes significantly
contribute 1o increase milk production in this
area. Farmers of Balhan arca have been cultivat-
ing these (wo main fodder crops which broad-
casted on the Bathan land immediately after the
recedence of flocd water without any recom-
mended fertilizer doses and sced rates. For consid-
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ering benefits of the farmers, in additien 1o
matikalai (Vigna mungo), and maize (Zea mays)
intercropped  with  khesari  (Lathyrus  sativas),
higher biomass of forage is obtained in compa-
ratively shorter period. Moreover, maize plants
gives shed for khesari plants f(or better growth
and benefitting the soil fram constant depletion
when intercropped wilh khesari. Suitable crop
rotations in the multiple cropping help in reducing
the weed population (Rahman et al., 1991) and
intercropping ol forage crops have been found
more profitable than mixture (Narwal et al,
1988).

Thus, the total fodder production of maize
intercropped with khesari is expected to be more
in quantity and qualily than either sole maize
and sole khesart which could be fed to more
number of callle.

In view of the above importance the experi-
ment on biomass fodder production of matikalai,
and maize intercropped with Khesari
undertaken at low lying areas of Bangladesh.

were

Matarials and Methods

The experimenl was conducted at the low lying
arcas of Pabna and Sirajgong districts over a
petiod of 2 years. Previous work had indicated
potential of legume fodder supplementation to
Increase milk production.

Firsi experiment

This study was conducted at non-Bathan area
ol Pabna milk shed area, taking 15 experimental
plots of each siz¢ Sm X 5m, and arranged in
5 blocks having homogenous soil characteristics,
The experimental plots were prepared by plou-
ghing and subsequent cross ploughing and harrow-
ing. A prescribed basal dosc of 175 kgfha of
tripple super phosphate, 45 kgfha of muriate of
patash and 25 tonsfha of IF'YM (Farm yard
manure) were applied in the experimental plots
during tand preparation and 55 kg urea/ha was
applied afler 6 wecks of sowing. The itntercrops
were pgrown in three spatial arrangements, lc.
seeds were dibbled in 100 X 25 ¢m, 75 X 25
cm, and 50 X 25 em. and khesari seeds were
broadcasted in between the rows. Sole maize and
sole khesari were also introduced as spatial treat-
ment far comparison. Maize samplings were
thinned first at 50 days after emergence (DAE)

58

and final harvest was done aflter 7 dauys of cob
at milking stage and khesari was also harvesied
after 70 days of sowing. Dala were analyzed for
appropriate statistical variances according to
Snedecor and Cochran (1982), using SAS package.

Land Equivalent Ratio (LER) was determined
according to the following formula by Willey
(1979).

Intercropped vield of crop A

LER = Sole crop vyield of crop A

+

Intercropped vield of crop B
Solg crop yield of crop B

Secand experiment

The second experiment was carried out on
Bathan land and aboui | hectare land was
divided into 16 cxperimental plots with 4 repli-
cations in cach plot. Four levels of urea (0 kgfha,
30 kg/ha, 45 kg/ha and 60 kgfha) were applied
as basal along with 4 levels of seed rates of
matikalaj 98.8 kg/ha, 8645 kajha, 74.)
kgfha and 61.75 kg/ha. Fanner's practicc was
98.8 kgiha. Thus, a 1otal of 16 treatment com-
binations of fertilizer and seed were assigned
randomly to 16 different plots. The seed was
broadcasted gn 28th October, 1991
harvested on the 31st Dceember, 1991,

For the determination of bio-mass, 4 m? irom
each plot of matikalai was harvested randamiy
and data on fresh bio-mass of matikalai were
analyzed using a 4 X 4 factorial experiment
(Steel and Torrie 1964) and [or variance analysis
the statistical analysis System (SAS, 1982) was
used.

viz.

and  was

Results and Discussion

Firsl cxperiment

The fresh yield of green maize intercropped
with khesari as fodderis presented in table 1. It
was observed that the yield of green maize as
scle crop was 3535 1fha which did not differ
sigpificantly (p > 0.01) when intercropped with
Khesari in differents combinations. The resull
with rtespect (o0 khesari was however different.
The yield of khesari was 56.80 t/ha as solc crop
and differs significantly (p <0.01) when inlercrop-
ped with maize. The results also revealed that
the fresh total biomass yield of maize and Khesari
was considerably higher in different row combi-
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nations (70.04 4+ 6.25 t/ha, 9888 4 10.77 tfha,
and R0.56 + 9.5 t/ha) compared to sole maize
(35.35 t{ha) and sole khesari (58.80 t/ha). In the
variance analysis interaction valucs showed ihal
highest yield of fresh maize fodder and Khesari
was obtained at 100 X 25 cm spacing, the yield
diffcrence  however was not significant (p < 0.05).
This higher biomass yield may be attributed to
optimum row spacing that allowed the fodder
crop to thrive well interms ol nutrients uptake

from soil and solar and a companion with legu-
minous intercrop to interact as a positive effect
lo main crop. Thus, fodder maize and khesari
cambination in a multiple cropping system is a
promasing practice and can be exiended to forage
based animal production. The land equivalent
ratio {LER) was lower in the sole maize and sole
khesari but increased in the intercropping prac
tices. Similar results were observed by Mac coll,
(1989) and Thakur and Sharma (1988).

TABLE 1. FRESH YIELD (t/ha) OF MAIZE AND KHESAR| WITH AND WITHOUT INTERCROPPING

Cropping method ~ Maize

Maize (sole) 35352 4- 1.9

Khesari (soje) -

Maize + khesari 357122 £ 1.2
(50 X 25 e’

Muaize + khesari 28.882 4+ 09
(75 cm X 25 cm)?

Muaize <+ khesari 37.000 + 3.6

(100 cm X 25 em)®

Khesari Total LER
3535¢ 4+ 191 1.00

56.80" + 3.4 56.80° + 34 100
44840 4 1.0  B0.56** + 9.5 1.79
41200+ 2.4 70.04 + 62 1.54
61.882 4+ 42  93.88° + 10.7 2,13

* Symbols having sawne letters in the same columns did not differ significantly {p > 0.05) and LER means

Land Fquivalent Ratio.
' Maize raw 1o row
! Maize row 10 row
T Maize row to row

Second experimenl

The average biomass yield of matikalai (o
different seed rates along with ures  basal s
exhibited in table 2 and figure 1. From the table,
it was observed that the yield of fresh bio-mass
of matikalai ranged from 38.49 t/ha to 65.33 t/ha.
It was also obscrved that the highest seed (98.9
kgtha) rate along with the highest fertilizer dose
(60 kgfha) corresponded to peak production
(65.35 t/ka). One plausible explanation for this is
that higher amount of seed rate produced the
highest plant popuolation and enhanced plant
growth due to higher nitrogen uptake by the
plant among all combinations, Similar resulls were
found by Rahman et al. (1993) in Bangladesh
and Bangarwa et al. (1988) in all-India Coordi-
nated Maize lmprovement Project (ICAR) with
relatively higher fertilizer doscs. The lowest seed
rate (6875 1tha) along with the lowest [lertilizer
dose (30 kgtha) gave the lowest fresh bio-mass
production, This finding is in agreemen( with the
results of Vaughan et al. (1979, 1980) who apphed
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spacing 50 cm and plant 10 plan spacing 25 cmn.
spacing 75 cm and plant to plan spacing 25 ¢m.
spacing 100 cm and planr 10 plan spacing 25 cm.

only 699 kg ureafha with a higher guantity of
sced/ha,

At 4 trea level and 4 seed rates

[oN
(o

]

N

35}
'

(
w
3

1

fevel

wn wn
S B
1 g 1

461

Production

el
[
L

61.75 74.1 86.45 98

Level of seed rate (kg/ha)

Urea 30
—s—  Urea 60

—— —h—

Urea 00
——  Urea 45

Figure 1. Bio-mass production of matikalai.
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TABLE 2. PRODUCT!ON PERFORNANCF OF MATIKALAI ACCCRDING TQ DIFFERENT FERTILIZER EOSES AND

SEED RATES {1991-92)

_ Urea (kgfha) Seed rate (kgtha) Yield (i/ha) Mean yield (t{ha) 8D
00 61.75 38.48-49.61 4404 5.56
74.1 41.54-52.74 47.14 5.6

86.45 59.72-63.43 61.57 1.85

98.8 57.83-60.35 59.09 1.26

30 61.75 33.54-43.44 38.49 4,95
74.1 52.47-58.19 55.33 2.86

86.45 50.04-58.62 54.33 4729

98.8 48,46-60.05 54.25 5.79

45 61.75 42.53-52.04 47.28 475
741 44 23.51.81 48.02 3.79

86.45 56.41-63.34 59.87 3.46

98.8 62.54-6543 63.98 1.44

60 61.73 44.65-35.26 49.95 35.30
741 49.16-50.04 49.60 0.44

86.45 57.48 64.78 61.13 3.65

098.8 63,35-67.36 65.15 2.00

TABLE 3. PRODUCTION AND BENEFIT COST ANALYSIS OF MATIKALAI

Seed (nl) Urea (n2) Production (Y)
~ (kgfha) (kgfha) {tfha)
61.75 0 44.04
74.1 00 47.14
86.45 00 61.57
98.8 00 59.09
61.75 30 1849
74.1 30 55.33
86.45 30 54.33
08.8 30 3425
61.75 45 47.28
74.1 45 48.02
86.45 45 59 87
98.8 43 63.98
61.75 60 49.95
74.1 &) 49.60
86.45 60 6113
98.8 €0 65.35

Total autput Total mput Benefit cost

_ (Tk)*> cost {Tk.)* ratio
21,525 804 31.83
29,462 1,037 28.40
38,481 1,210 3179
36,931 1.383 26.69
24,056 1,014 23.71
34,581 1,187 29.12
33,956 1,360 24.96
33,906 1,533 22.11
29,550 1,089 27.12
30,012 1,262 23.77
37418 1,435 26.07
39,987 ],608 24.86
31218 1,164 26.80
31,000 1,337 23.17
38,206 1,510 25.29
40,843 1,683 24.26

* Total input cost inchudes price of urea (TK. 500/kg) and sced (Tk. 14.00/kg).

** Value of the bio-mass is Tk. 25.00/40 kg.

Here, it was inleresting to note that the bio-
mass yield of matikalai increased with the
incremental application of seed, indicating signi-
ficant clfect (p < 0.05) of seed rates on the bio-
mass vield of matikalai. The effect of fertilizer
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rate in different treatment combinations also
showed a significant effect on bio-mass yield, but
figure 1, showed that there existed a linear pro-
duction relationship between seed rate and bio-
mass yield of matikalai. This was due to the
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fact that the lower fertilizer and lower amount
of sead rate produced lowest numhers of plant
population which unlt:mately reduced the hiomass
production from matikalaj,

Production and btencht cost analysis of mati-
kalai is presented in tahle 3. It was revealed that
7ero level of urea and R6.45 kgtha of seed rate
produced higher amount of fresh bio-mass yield
(61 57 tha) with reasonakle production cost,
although the highest bhiomass yield (65.35 t/ha)
was obtained with respect to highest amcunt of
seed and fertilizer rates. The main reason for yicld
reduction from 6535 to 61 37 tfha is due to the
application of lower seed rate and nc fertilizer
commpared o higher seed rate (98.8 kglha, and
fertilizer (60 kg/ha). Similar findings also reported
by Bhan and Khan (1982). The kenefi1- cost ralio
at this point was 3i.19. The
indicaled that zerc level of urea and 61.75 kg/ha
of seed rate produced 44.04 t/ha of fresh bio-
mass. [n this pecint, benefif-cast rano was 31.83,
much mare than the farmer’s prac

results  further

which was
tice (26.69).

Conclusion

The results emanated from the studies have
confirmed the polcntial of cultivation of seasonal
fadder which can be obtained only 70-90 days
in the field
existing cropping system. Zero level urca with
86.45 kpfha of seced rate may he recocmmended
for resaurce rich farmer and zero level urea along
with 61.75 kg/ha of seed
mended for resource poor farmers and this could
save not only seed cost hm also fertilizer cost.

and can be well iucluded in the

rate

may be recom-
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