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ABSTRACT

Afield experiment was conducted during 2003-04 and 2004-05 to develop an effective weed management
practice to study the effect of weed management practice in French bean cropping system under subtropical
agro-ecosystems of western Uttar Pradesh. Pre-planting and pre-emergence application of fluchloralin 1.0
kg/ha and pendimethalin 1.0 kg/ha reduced the population of Anagallis arvensis, Melilotus alba, Melilotus
indica and Phalaris minor significantly than weedy check and other herbicide treatments and resulted
significant increase in growth and yield attributes, viz. plant height, no. of branches, dry matter accumulation,
no. of pods/plant and seeds/pod, seed and straw yield of french bean. Maximum yield was recorded in
fluchloralin 1.00 kg/ha and pendimethalin 1.00 kg/ha treatments with a corresponding value of 1.11 and
1.11 t/haof French bean and 37.1 and 36.2 t/ha of fodder sorghum during both the years of experimentation.
Application of fluchloralin 1.0 kg/ha and pendimethalin 1.0 kg/ha increased the net return of French bean
significantly over weedy check, besides at B: C. ratio of 1.18 and 1.12 during two cropping seasons.
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French bean (Phaseolus vulgaris L.) is an important
and highly profitable crop in hilly tracts of Jammu and
Kashmir, Himachal Pradesh, Uttar Pradesh and parts of
Maharashtra as a Kharif season crop due to its specific
adaption to a cool and long growing season (Tripathi et
al. 1986). It occupies an important position among vari-
ous Kharif pulses crops grown in temperate hills of India.
In north-eastern plains of India, this has been introduced
as non-traditional winter season crop. . The initial growth
rate of French bean is slow and the inter-spaces are in-
fested with weeds. The losses in general, due to weed
depend on composition of weed flora, extent of infesta-
tion and the crop canopy, but it has been estimated that
losses due to weeds alone can reduce the yield to the tune
of 20-60 per cent. To keep the weeds within a desirable
limit, various methods which include physical, mechani-
cal, chemical and biological are in use and among these
methods, control of weeds through herbicide use is not
only efficient method but is easily adopted by farmers.
French bean-sorghum is one of the most prevalent crop-
ping systems and sorghum being the important Rabi fod-
der crop in Uttar Pradesh is generally grown in a sequence
with French bean.
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MATERIALS AND METHODS

A field experiment was conducted at the Research
Farm, Janta Vedic College Baraut, Baghpat during Rabi
2003-04 and 2004-05. The soil of the experimental field
was sandy loam in texture, slightly alkaline in reaction,
low in organic carbon (0.35%) and available nitrogen (235
kg/ha) and was medium in available phosphorus (13.2 kg/
ha) and potassium (260.2 kg/ha). French bean variety
‘PDR-14" was sown in 30 cm inter row and 10 cm intra
row spacing on 25" of October during both the years of
experimentation using 120 kg seed/ha. Recommended
doses of 120 kg N, 60 kg P,Osand 50 kg K,0 were uni-
formly applied to all the treatments. Full dose of P and K
and half dose of N were applied as basal at the time of
sowing and rest half of the N total as per treatment was
applied before second irrigation at 47 DAS. The experi-
ment of 12 treatments comprising of weedy check, hand
weeding at 30 DAS, weed free, fluchloralin 0.75 kg/ha,
fluchloralin 1.0 kg/ha, fluchloralin 0.75 kg/ha with hand
weeding at 30 DAS, pendimethalin 0.75 kg/ha,
pendimethalin 1.0 kg/ha, pendimethalin 0.75 kg/ha with
hand weeding at 30 DAS, oxyfluorfen 0.15 kg/ha,
oxyfluorfen 0.20 kg/ha, oxyfluorfen 0.15 kg/ha with hand
weeding at 30 DAS and were arranged in a randomized
block design with three replications. Herbicide treatments
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were applied pre—planting and pre—emergence with the help
of knapsack sprayer fitted with flat fan T-jet nozzle at a
spray volume of 500 litre. In weed free plots, weeds were
removed manually.

RESULTS AND DISCUSSION
Floristic composition

The experimental field was infested with weeds as
well as sedges. The dominant weeds in French bean were
Anagallis arvensis, Melilotus alba, Melilotus indica and
Phalaris minor. The Sorghum crop in weedy check plot
was Cynodon dactylon, Alternanthera sp., Cyperus iria
etc.

Weed biomass

Weeds population was significantly affected in French
bean by different weed management practices. During first
year, fluchloralin 1.0 kg/ha and pendimethalin 1.0 kg/ha
were comparable for weed population and these were sig-
nificantly superior over weedy check and application of
hand weeding at 30 DAS treatments. Dry matter of weeds
was minimum (3.84 g/m?) with fluchloralin 1.0 kg/ha due
to higher weed control efficiency (80.48 %) But during
second year, dry matter of weed was lowest (3.34 g/m?)
with fluchlorlin kg/ha closely followed by pendimethalin
1.0 kg/ha in ascending order, respectively (Table 1). All
these treatments were significantly superior to weedy
check due to their higher weed control efficiencies. There
was no impact of treatments applied on weed dry matter
accumulation in sorghum crop during both years.

Yield

Fluchloralin 1.0 kg/ha produced taller plant closely
followed by pendimethalin 1.0 kg/ha as compared to weedy

check. The superiority of fluchloralin 1.0 kg/ha and
pendimethalin 1.00 kg/ha at 90 DAS in term of shoot height
might have accrued to increase (Table 2). These results
were akin to Mishra et al. (1998). Similarly, dry matter
production was the result of growth characters, viz. plant
height, no. of branches/plantand leaf area index. The highest
dry matter and maximum yield was recorded in fluchloralin
1.0 kg/ha (1.11 and 0.97 t/ha) and pendimethalin 1.0 kg/
ha (1.11 and 0.96 t/ha) during both the crop seasons. Since
no weed was observed in both treatments which may have
resulted in increased nutrient, water, space and light sup-
ply to the French bean crop due to no crop-weed compe-
tition thereby resulting in more photosynthesis and hence
better translocation of photosynthates besides larger sink
and stronger reproductive in weed control treatments have
reported by Dhanapal et al. (1989) and Rao et al. (1997).
Application of weed control measures in preceding French
bean crop affected plant height and dry matter yield/plant
of succeeding fodder sorghum in both the years. Simi-
larly, different treatments applied in preceding French bean
failed to cause significant variation in green fodder yield
of fodder sorghum crop in both the years (Table 3). Maxi-
mum equivalent yield by system of French bean was re-
corded with fluchloralin 1.00 kg/ha (3.76 and 4.06 t/ha)
and pendimethalin 1.00 kg/ha (3.74 and 3.98 t/ha) than
weedy check treatments.

N uptake

The availability of nitrogen, space, light and water to
French bean crop due to absence of crop-weed competi-
tion, provided a favorable environment for growth and
development of the crop. The herbicide fluchloralin 1.00
kg/ha and pendimethalin 1.0 kg/ha significantly affected

Table 1. Effect of various treatments on dry matter of weeds in French bean and sorghum at 60 DAS.

Dry matter of weeds (g/m?)  WCE  Dry matter of weeds (g/m?)  WCE

Treatment in French bean (%) in sorghum (%)
2003-04 2004-05 2003-04 2004-05

Weedy check 18.48(4.36) 16.58(4.13) _ 17.19(4.20)  20.11(4.54) -
Hand weeding at 30 DAS 1424(384) 12.21(356) 246 849(3.00) 1149(3.46)  46.4
Weed free 000(0.71) 0.00(0.71) 1000 404(2.13)  4.68(2.27)  76.6
Fluchloralin 0.75 kg/ha 6.98(2.73) 5.92(253) 632 472(2.28)  523(2.39)  73.3
Fluchloralin 1.00 kg/ha 3.84(2.08) 3.34(188) 805 429(2.19)  473(2.29) 758
Fluchloralin 0.75 kg/ha + HW 30 DAS 4.98(2.34)  4.16(2.16) 739  447(2.23)  498(2.34) 747
Pendimethalin 0.75 kg/ha 7.62(2.85)  6.13(2.57) 608 4.40(2.21) 5.47(2.44) 73.5
Pendimethalin 1.00 kg/ha 403(2.13) 3.55(201) 784 411(2.15)  504(2.35) 755
Pendimethalin 0.75 kg/ha + HW 30 DAS 5.65(2.48) 4.78(230) 702 429(2.19)  5202.41)  74.3
Oxyfluorfen 0.15 kg/ha 8.84(3.06) 7.08(2.75) 546 463(2.26)  553(2.45)  72.7
Oxyfluorfen 0.20 kg/ha 5.89(2.53) 5.14(237) 685 422(2.17)  509(2.36)  75.0
Oxyfluorfen 0.15 kg/ha + HW 30 DAS 6.38(2.62) 5.61(247) 658 439(2.21)  529(2.41)  74.0
LSD (P=0.05) 0.20 0.31 4.3 NS NS NS
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Table 2. Growth attributes of French bean at 90 DAS as influenced by various herbicides

Plant height No. of Dry matter .

Treatment (cm) branches/plant  accumulation/plant (g) Stover yield (t/ha)

2003-04 2004-05 2003-04 2004-05 2003-04 2004-05 2003-04 2004-05
Weedy check 20.7 19.5 4.19 4.00 7.2 6.9 1.09 1.03
Hand weeding at 30 DAS 23.1 22.2 4.83 4.75 74 7.0 1.13 1.12
Weed free 27.5 27.2 6.53 6.44 10.0 10.0 1.60 1.58
Fluchloralin 0.75 kg/ha 24.5 24.4 5.14 5.00 7.6 7.2 1.26 1.22
Fluchloralin 1.00 kg/ha 26.8 26.6 6.11 6.05 10.0 9.9 1.58 1.56
Fluchloralin 0.75 kg/ha + HW 30 DAS 25.0 25.5 5.62 5.89 9.7 9.6 1.50 1.49
Pendimethalin 0.75 kg/ha 24.6 24.7 5.27 5.53 8.3 7.9 1.26 1.23
Pendimethalin 1.00 kg/ha 25.7 26.3 6.05 5.98 10.0 9.9 1.58 1.56
Pendimethalin 0.75 kg/ha + HW 30 DAS  25.0 25.4 5.58 5.78 9.7 9.6 1.50 1.49
Oxyfluorfen 0.15 kg/ha 23.1 24.4 5.47 5.47 75 7.1 1.18 1.13
Oxyfluorfen 0.20 kg/ha 24.9 25.2 5.44 5.55 8.5 8.1 1.48 1.46
Oxyfluorfen 0.15 kg/ha + HW 30 DAS 23.2 25.1 5.35 5.47 8.6 8.2 1.29 1.26
LSD (P=0.05) 1.86 1.28 0.54 0.32 0.98 1.05 0.94 0.92

Table 3. Effect of different weed control treatments on yield of French bean, sorghum and French bean equiva-
lent yield of system

French bean equivalent

Treatment Yield (t/ha) Green fodder yield (t/ha) yield of system (t/ha)
2003-04 2004-05 2003-04 2004-05 2003-04 2004-05
Weedy check 0.64 0.43 26.87 33.62 2.88 3.23
Hand weeding at 30 DAS 0.67 0.49 29.85 35.63 3.16 3.46
Weed free 1.13 0.99 31.95 36.95 3.79 4.07
Fluchloralin 0.75 kg/ha 0.86 0.65 30.25 35.27 3.38 3.59
Fluchloralin 1.00 kg/ha 1.11 0.97 31.76 37.15 3.76 4.06
Fluchloralin 0.75 kg/ha+ HW 30 DAS 0.95 0.78 31.03 34.26 3.53 3.63
Pendimethalin 0.75 kg/ha 0.85 0.65 30.36 34.96 3.38 3.56
Pendimethalin 1.00 kg/ha 1.11 0.96 31.54 36.24 3.74 3.98
Pendimethalin 0.75 kg/ha + HW 30 DAS 0.94 0.77 30.65 35.48 3.50 3.72
Oxyfluorfen 0.15 kg/ha 0.69 0.51 29.82 33.55 3.18 3.30
Oxyfluorfen 0.20 kg/ha 0.91 0.72 30.62 34.57 3.46 3.60
Oxyfluorfen 0.15 kg/ha+ HW 30 DAS 0.86 0.66 30.05 33.84 3.37 3.48
LSD (P=0.05) 1.08 0.78 NS NS 1.84 2.17
Table 4. Total N uptake (kg/ha) of French bean, sorghum and system as influenced by various herbicides at
harvest
Total N uptake of French Total N uptake of Total N uptake of
Treatment bean (kg/ha) sorghum (kg/ha) system (kg/ha)
2003-04 2004-05 2003-04 2004-05 2003-04 2004-05
W eedy check 22.6 175 70.1 76.6 92.6 941
Hand weeding at 30 DAS 27.8 225 83.3 87.8 111.1 110.3
Weed free 58.7 52.9 94.9 98.0 153.5 151.0
Fluchloralin 0.75 kg/ha 38.5 318 84.3 89.0 122.7 120.8
Fluchloralin 1.00 kg/ha 55.9 49.9 904 95.7 146.3 145.6
Fluchloralin 0.75 kg/ha + HW 30 DAS 46.1 40.1 86.7 91.3 132.8 131.3
Pendimethalin 0.75 kg/ha 38.0 315 83.9 87.8 121.9 119.3
Pendimethalin 1.00 kg/ha 55.3 49.7 90.1 94.7 145.5 144 .4
Pendimethalin 0.75 kg/ha + HW 30 DAS 45.4 398 86.6 91.6 132.0 131.3
Oxyfluorfen 0.15 kg/ha 34.3 25.0 82.7 84.8 117.0 109.8
Oxyfluorfen 0.20 kg/ha 43.3 37.0 89.6 90.9 133.0 127.9
Oxyfluorfen 0.15 kg/ha + HW 30 DAS 39.7 328 85.7 87.7 125.4 1205
LSD (P=0.05) 3.3 3.8 NS NS 10.0 121
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Table 5. Relative economics of different weed control treatments in French bean

2003-04 2004-05
Treatment cucl:t(i)\slggi{)n Net returns B:C cﬁt?\slggr)n Net retumns B:C
(x10° /ha) (x10° T/ha)  ratio (x10° % /ha) (x10° %/ha)  ratio
Weedy check 22.09 6.61 0.30 22.09 2.55 0.11
Hand weeding at 30 DAS 23.14 6.96 0.30 23.14 3.97 0.17
Weed free 26.29 2437 0.93 26.29 23.59 0.90
Fluchloralin 0.75 kg/ha 22.69 15.82 0.70 22.69 11.89 0.52
Fluchloralin 1.00 kg/ha 22.94 27.09 1.18 22.94 25.77 1.12
Fluchloralin 0.75 kg/ha + HW 30 DAS 23.74 18.91 0.80 23.74 16.47 0.69
Pendimethalin 0.75 kg/ha 23.08 15.25 0.66 23.08 11.41 0.49
Pendimethalin 1.00 kg/ha 23.43 26.43 1.13 23.42 25.11 1.07
Pendimethalin 0.75 kg/ha + HW 30 DAS 24.13 18.34 0.76 24.13 15.67 0.65
Oxyfluorfen 0.15 kg/ha 23.14 8.00 0.34 23.14 4.88 0.21
Oxyfluorfen 0.20 kg/ha 23.19 17.84 0.73 23.19 13.63 0.59
Oxyfluorfen 0.15 kg/ha + HW 30 DAS 24.19 14.69 0.61 24.19 10.58 0.44

the maximum total nitrogen uptake (55.95 and 49.95 kg/
ha) and (55.3 and 49.7 kg/ha) by seed and stover in French
bean crop than weedy check at harvest. Weed control
measures had non-significant improvement in nitrogen
uptake by succeeding fodder crop during both the years.
Maximum N-uptake (kg/ha) by system (kg/ha) was re-
corded with fluchloralin 1.0 kg/ha (146.3 and 145.6 kg/
ha) and pendimethalin 1.0 kg/ha (145.4 and 144.4 kg/ha)
as comparable to other weed control treatments during
both the years (Table 4).

Economics

The variables like seed, fertilizer and weed manage-
ment were considered as cash inputs for the demonstra-
tions as well farmers practice. Economic returns as a func-
tion of seed yield and sale price varied during different
years. More returns during 2003-04 were obtained due to
higher sale price and higher seed yield. The maximum gross
returns ¥ 50,040 per hectare and 49,860 per hectare and
net returns of ¥ 27,095 per hectare and ¥ 26,432 per
hectare was recorded with fluchloralin 1.00 kg/ha and
pendimethalin 1.00 kg/ha and the highest B.C. ratio of 1.18
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and 1.13 was recorded with fluchloralin 1.00 kg/ha and
pendimethalin 1.00 kg/ha (Table 5). This show that French
bean is more responsive towards the inputs use and under
good management and it can give even higher returns.

Thus, the result of two year study clearly indicated
that weed management treatments in French bean crop
by fluchloralin 1.00 kg/ha and pendimethalin 1.00 kg/ha
treatments were recording higher productivity and profit-
ability of French bean
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