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an annual, medicinal plant isagroup of pseudo
cereal that belongs to the Polygonaceae family.
Itisnativeto centreof Asiaand iscultivated in Germany,

B uckwheat (Fagopyrum esculentum Moench) is

ABSTRACT : A field experiment was conducted during the winter season of 2011-2012 and
2012-2013 at the Instructional Farm of Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch
Behar, and West Bengal. The experimental field was laid out in Randomized Block Design,
having seven (7) treatments with three (3) replications. The treatments consisted of pre-
emergence application of fluchloralin @ 2.22 lit. ha’(T,), post-emergence of application of
glyphosate @ 2.501it. ha (T ), pre-emergence application of fluchloralin @ 2.22lit. ha*+ hand
weeding (onceat 35 DAS) (T ), hoeing (Twice) 20 and 35 DAS(T,), hand weeding (twice) at 20
and 35 DAS(T,), pre-emergence application of fluchloralin @ 2.22 lit. ha*combined with post-
emergence application of glyphosate @ 2.50 lit. ha* (T,) and unwedded control (T,). The
economics of buckwheat under seven varying weed management practices showed that the
hand weeding twice at 20 and 35 DAS recorded highest net income, benefit cost ratio and
lowest cost of producing per kg of seed over other weed control practices, thisisenvironmentally
sound, socially acceptable and economically viable. Among the weed management practices
pre-emergence application of fluchloralin @ 2.22 lit. ha' and post-emergence application of
glyphosate @ 2.50 lit. ha' at 20 DAS produced higher yield attributes and yield over unwedded
control whereas pre-emergence application of fluchloralin @ 2.22 lit. ha? followed by one hand
weeding at 35 DAS produced seed yield comparable to hand weeding treatment.
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Austriaand other countries (Bernath, 2000). It has been
used both in food formul ation and astraditional medicine
(Marshall and Pomeranz, 1982).

Cropping season inthisregionislimited asthevast
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area (60-75%) remains fallow from November.
Buckwheat is the only crop which can be taken
successfully as a second crop after harvest of ricein the
second fortnights of October to early part of November.
This crop is getting momentum both in acreage and
production because of short duration crop it fitswell in
the double cropping system of this zone but the farmers
of thiszoneraisethiscrop without proper care of nutrient
and suitable agronomic practices. Theyield of buckwheat
can be increased many fold if these factors are taken
into consideration. Buckwheat isan important crop and
isgrown by thetribal duringwinter monthsinterai region
of West Bengal with residual soil moistureinricefallows.
Weeds are an important factor in the crop
management; their presence causes stress in the crop
production. Itiswidely known that |oss caused by weeds
exceed thelossesfrom any category of agricultural pests.
Of the total annual loss of agricultural products from
various pests in India, weeds accounts for 45 per cent,
insects 30 per cent, diseases 20 per cent and other pests
5 per cent (Rao, 1983). The new agricultural production
strategy involvesthe use of highyielding varietiesof crops
grown under heavy and costly inputs like fertilizer,
irrigation and repeated measures of plant protection.
These practices help in stimulating the growth of crops
and weeds alike. If the weeds are not controlled intime,
the purpose of adoption of theimproved technol ogy gets
defeated. Large-scale weed control measures are
possible at avery low cost through using chemicals and
modern machinery for the purpose. Weed management
is to reduce the weed population to a level where their
presence has no effect on the areas of economic use.
Weed management is the shifting of the crop-weed
balance sothat yield isnot economically reduced (Altieri
and Letourneau, 1982). Weed management is also to be
considered on the basis of its economic, ecological and
sociological consequences. This means that the choice
of weed control methods not only depends on technical
solutions but relies also on other criteria (Shaw, 1982).
The renewed interest in buckwheat is based on its
nutritional composition and feasibility for cultivation but
buckwheat is susceptible to severe weed competition,
especialy at the early growth stage. Thus, herbicides
application isan important component in the cultivation
of this crop but due to the lack of knowledge about its
chemical control, its cultivation is still restricted. The
difficulty of buckwheat cultivation due to weed
competition has also been reported by Sakaliene et al.

Adv. Res. J. Crop Improv.; 6(2) Dec., 2015 : 144-150

Hind Agricultural Research and Training Institute

(2000). Weeds pose amajor threat to the productivity of
buckwheat in the in northern part of West Bengal. To
manage this problem, judicious and economic use of the
herbicides could be an aternative to manual weeding,
which is tedious and cumbersome.

REeseArRcH PrROCEDURE

Theexperiment was conducted at the Farm of Uttar
BangaKrishi Viswavidyalaya, Pundibari, Cooch Behar,
and West Bengal. The experimental field waslaid outin
Randomized Block Design, having seven (7) treatments
with three (3) replications. The treatments consisted of
pre-emergence application of fluchloralin @ 2.22 lit. ha
1(T,), post-emergence of application of glyphosate @
2.50lit. ha'(T,), pre-emergence application of fluchloralin
@ 2.22 lit. ha' + hand weeding (once at 35 DAS) (T,),
hoeing (Twice) 20 and 35 DAS (T, ), hand weeding
(twice) at 20 and 35 DAS (T, ), pre-emergence
application of fluchloralin @ 2.22lit. hatcombined with
Post- emergence application of glyphosate @ 2.50 lit.
ha' (T,) and unweeded control (T,). The results with
the objective of studying the effects of different weed
management practices on production potential and
economics of buckwheat. Data on yield attributes
characterslike number of cymes plant?, number of seeds
cyme? test weight (g) (1000 seed weight), grainyield (t
ha?), straw yield (t ha') and harvest index (HI).
Economic analysisis cost of cultivation (Rs. ha?), cost
of treatment (Rs. ha?), total cost of cultivation (Rs. ha
1), grossincome (Rs. hat), net income (Rs. ha?), benefit:
cost ratio and cost of producing per kg of seed (Rs.)

Returns per rupee invested :
Thisisalso called benefit: cost ratio or input - output
ratio. Thisisobtained from the formula:

Grossreturns
Total (variable) cost of cultivation
In the same manner, return per rupee invested on a
particular input can be computed. For example, return on
labour can be calculated asfollows:

Return per rupeeinvested =

Grossreturns- (Cost of cultivation except that incurred on labour)
Cost of labour

Return per rupee spent on chemicalsand power can
also be calculated likewise.

Return per rupeeinvested =




PRODUCTION POTENTIAL & ECONOMICS FEASIBILITY OF BUCKWHEAT AS INFLUENCED BY INTEGRATED WEED MANAGEMENT PRACTICES

ResearcH ANALYSISAND REASONING

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Yield attributes of buckwheat :

The effect of treatments was significant on yield
attributes of buckwhesat i.e. the number of cyme per plant
at harvest, number of seeds per cyme and test weight
(Fig. 1). The number of cymes per plant recorded |esser
valueduring first year of thetrial compared to that of the
second year. Lesser number of cymes per plant was
observed under unweeded control plot (T) during both
the years of investigation due to stiff weed-crop
competition in unweeded control plot which adversely

affected vegetative vigour of the plant and was reflected
on the number of cymes per plant (Table 1). The highest
number of cymes per plant was recorded under hand
weeding twice (T,) followed by pre-emergence
application of fluchloralin along with one hand weeding
at 35 DAS(T,), pre and post- emergence application of
herbicidesi.e. fluchloralin @ 2.22lit. ha® and glyphosate
@2.50 lit. ha, respectively (T,) and hoeing twice at 20
and 35 DAS(T,) at all the stages of crop growth during
both the years of investigation. This finding could be
explained inthelight of |esser weed- crop competitionin
these treatments which encouraged vegetative vigour and
ultimately number of cymesper plant (Table 1). Number
of seeds per cymerecorded thelowest valuein unweeded
control plot (T,) during both the years of investigation

Yield attributes (2010-11)
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Fig. 1: Effect of treatments of yield attributes of buckwheat

Tablel: Effect of treatments of yield attributes of buckwheat

Trestments Yl\llo. of cymespl ant;2 Yll\lo. of seeds t:yme‘i(2 Test w\‘(ai1 ght (g) (1000 seedezei ght)
T1 31.88 32.15 7.67 7.99 19.29 19.53
T> 32.09 32.38 8.00 8.33 20.05 20.32
Ts 34.66 35.96 10.60 10.66 22.64 22.91
Ta 33.34 33.66 8.33 8.67 20.77 20.97
Ts 37.20 42.38 11.33 12.00 23.65 23.81
Ts 34.39 35.11 9.67 10.33 21.44 21.85
T, 23.55 25.19 7.00 7.33 17.04 17.08
SE. () 177 0.60 0.42 0.44 0.34 0.29
C.D. (P=0.05) 5.45 1.85 131 1.36 1.04 0.88

Y,=2010-2011 and Y, = 2011-2012
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(Table 1) dueto stiff weed- crop competition from early
stage of crop growth to maturity of crop adversely affect
vegetative as well as reproductive vigour of plant and
these were reflected on the number of seeds per cyme.
The highest number of seeds per cyme was recorded
under hand weeding twice at 20 and 35 DAS (T,)
followed by pre-emergence application of fluchloralin
combined with one hand weeding at 35 DAS (T,), pre
and post-emergence application of herbicides (T,) and
hoeing twice at 20 and 35 DAs(T,) during boththeyears
of investigation (Table 1). Butachlor, one of the selective
herbicides, failed to control weeds at one kg ha?. The
seed yields of common buckwheat were positively
correlated with straw yield and other yield contributing
characters (numbers of seeds per plant, number of cymes
per plant, plant density, test weight and plant height), but
negatively correlated with weed biomass (Rana et al.,

2003). The findings were quite natural as weed- crop
competitioninT,, T,, T, and T, was much lessfrom the
initial stage of the crop growth to maturity compared to
any other treatment tried in thisinvestigation (Table 1).
L esser weed- crop competition through out the period of
crop growth resulted in fullest manifestations of all the
plant parts during each of the devel opment phases of the
plant and produced more number of cymes per plant and
more number of seeds per cyme.

Hand weeding twice (T,) significantly recorded the
hi ghest test weight during both the years of investigation.
Unweeded control plot (T,) showed the poorest
performance with regard to test weight due to severe
crop- weed competition from early stage of crop growth
to maturity of thecrop which adversely affect vegetative
as well as reproductive vigour of plant and these was
reflected on the test weight of seeds (Table 1). Theyield
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Effect of treatments on seed yield, stem yield and harvest index of buckwheat

Table 2 : Effect of treatments on seed yield, stem yield and harvest index of buckwheat

- -t . - .
Treatments YlSeed yield (g ha )Y2 Y?tem yield (q ha )Y2 7 Harvest index v

T, 6.27 7.12 13.00 14.23 32.93 33.35
T, 7.16 7.98 14.53 15.42 33.01 34.10
Ts 8.85 9.42 15.65 16.25 35.82 35.81
Ts 7.80 8.08 14.88 16.15 34.04 34.88
Ts 9.62 10.49 16.00 17.06 38.60 39.13
Te 8.39 8.97 15.05 16.05 34.90 35.22
T7 5.00 5.25 12.79 13.00 28.10 28.76
SE. () 0.10 0.11 0.37 0.16 0.14 0.28
C.D. (P=0.05) 0.31 0.34 1.13 0.50 0.44 0.87

Y,=2010-2011 and Y, = 2011-2012

Adv. Res. J. Crop Improv.; 6(2) Dec., 2015 : 144-150

Hind Agricultural Research and Training Institute



PRODUCTION POTENTIAL & ECONOMICS FEASIBILITY OF BUCKWHEAT AS INFLUENCED BY INTEGRATED WEED MANAGEMENT

of buckwheat recorded lesser quantity of seed per
hectareinfirst year of triadl compared to that of the second
year of experimentation. Considering the overall effect
ontreatment, it would further be seen fromthe said table
that the seed yield of buckwheat for the second year
was 0.61 quintal more than that of the first year. This
was probably duetothe prevailing climatic condition during
the cropping period. Second year crop received a good
amount of rainfall during seed filling stage and low
mi nimum temperature and bright sunshine hours during
the entire crop growth period. Congenial atmospheric
condition during the early stage of crop growth and seed
filling stage might have led to higher production of
buckwheat seed in the second year.

The lowest seed yield of buckwheat was recorded
under unweeded control (T .) during both the years of
experimentation (Fig. 2). Thiswasdueto heavy infestation
and rank growth of weeds in unweeded control. The
improve method of cultivation such as good tilth of the
soil, application of manure and fertilizer provided ahighly
congenial environment for rank growth of weeds. This
was ultimately reflected on the yield of the crop (Table
2). The highest seed yield was recorded under hand
weeding (twice) (T,) in both the years of investigation,
thiswas closely followed by pre-emergence application
of fluchloralin combined with hand weeding at 35 DAS
(T,) and pre-emergence application of fluchloralin alone
with post-emergence application of glyphosateat 20DAS
(T,). Thiswas dueto the fact that these three treatments
were quite effective throughout the period of crop growth
in controlling weed infestation in buckwheat field. Yield
attributing characters like number of cymes per plant,
number of seedsper cyme and test weight (Table 1) were
quite high in these treatments. Cumulative effect of all
these has been reflected on the seed yield of the crop.
Post-emergence application of glyphosate when applied
at 20 DAS (T,) produced high seed yield than pre-
emergence application of fluchloralin (T,). Hoeing twice
at 20 and 35 DAS (T,) recorded higher seed yield than
the herbicidal treatment when applied alone (T, and T,).
Garbar and Bulavin (2003) reported that the | ate periods
of ploughing increased weed infestation in buckwheat
and decreased itsyield. Herbicides application eliminates
the negativeinfluence of ploughing.

Stem yield of buckwheat was influenced by the
different weed control practices. The maximum stem
yield was obtained under hand weeding twice (T,)
followed by pre-emergence application of fluchloralin

along with one hand weeding (T,) and pre-emergence
and post-emergence application of fluchloralin and
glyphosate, respectively (T,) and hoeing twice(T,). Pre-
emergence application of fluchloralin (T,) and post-
emergence application of glyphosate when applied alone
gave higher stem yield over unweeded control. The
lowest value of stemyield wasrecorded under unweeded
control (T.). Kavoliunaite and Salna (2003) reported that
the pre-emergence application of chloridazon (1.5-2.51it.
ha?) increased grain yield and straw yield by 10.5-12.5
per cent such an increase was significantly compared
withthecontrol, but not with the other levels. Chloridozon
at 1.5 lit. ha' was most effective for weed control in
buckwheat

The highest value of HI was noted when hand
weeding was done at 20 and 35 DAS (T,) followed by
pre-emergence application of fluchloralin @ 2.22lit. ha
t along with one hand weeding at 35 DAS (T,), pre +
post-emergence application of fluchloralin + glyphosate,
respectively (T,) and hoeing twice at 20 and 35 DAS
(T,). Pre-emergence application of fluchloralin (T,) and
post-emergence application of glyphosate (T,)
significantly recorded highest HI over control. Thelowest
HI was recorded under unweeded control.

Economics of buckwheat :

Different weed control practices influenced the
gross income (Table 3 and Fig. 3), the highest gross
income was under hand weeding twice (T,) followed by
pre-emergence application of fluchloralin along with one
hand weeding (T,) and pre-emergence and post-
emergence application of fluchloralin and glyphosate,
respectively (T,). Thelowest grossincomewas recorded
under unweeded control plot (T.). Net income was also
influenced by different weed control practices (Table 3).
The maximum net income (Rs. 11491) was recorded
under hand weeding twice (T,) and thus could be
attributed to highest seed yield in buckwheat. The
minimum net income (Rs. 3937) wasin unweeded control
plot (T,) dueto lowest seed yield of buckwheat.

Benefit cost ratio was the highest under hand
weeding twice (T,) {2.74} because of higher net return
whichwasfollowedby T, (2.42), T, (2.33) and T (2.19).
Under T, (Hoeing twice) treatment the benefit cost ratio
was higher thanthe T, and T treatments even then these
treatments have higher yields compared to T,.
Kavoliunaite and Salna (2003) al so opined that the spray
of betanal AM at 1.5-3.0lit. ha' resultedin asignificantly
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Trestments Cost of cultivation Cost of treatment Total cost of Grossincome  Net income Benefit : Cost of producing
(Rs. ha?) (Rs. ha?) cultivation (Rs. ha®) (Rs. ha?) (Rs. ha?) costratio  per kg of seed (Rs.)
T. 5280.00 1170.00 6649.00 12042.00 5393.00 181 9.94
T, 5280.00 860.00 6139.00 13626.00 7487.00 222 811
Ts 5280.00 1770.00 7049.00 16434.00 9385.00 2.33 7.72
Ta 5280.00 720.00 5999.00 14562.00 8563.00 242 7.42
Ts 5280.00 1320.00 6599.00 18090.00 11491.00 2.74 6.57
Te 5280.00 2030.00 7309.00 15984.00 8675.00 219 8.23
T, 5280.00 - 5280.00 9216.00 3937.00 1.74 10.31
20000
m T,
18000
_ [ ] Tz
16000
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14000
L T4
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=z | T5
< 10000
it mTs
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Benefit : Cost ratio Cost of producing per kg of seed (Rs.)

Fig. 3: Economics of buckwheat cultivation as influenced by different treatments
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increase the grain yield (12.3-14.5%) however; it was
economically cost effectiveto spray only 1.5-2.0lit. ha.
Thisisdueto the low cost of treatment occurred during
hoeing operation. Minimum cost of producing per kg of
seed (Rs. 6.57) was recorded under hand weeding twice
(T,) dueto maximum seed yield among the different weed
control practices.
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