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Abstract

Wheat, a significant grain crop, is the second-largest crop in terms of acreage and output after rice. It is
farmed on around 217 million hectares worldwide, with nearly half of it in poor nations. Wheat is a
member of the Poaceae family. Weed flora in wheat crop includes Phalaris minor, Avena ludoviciana,
Chenopodium album, Lathyrus aphaca, Vicia sativa, Vicia hirsute, Medicago hispida, Cichorium
intybus, Asphodelus tenuifolius, and Melilotus alba. The major weed flora dominated with grassy
weeds comprising Phalaris minor (29.7%) and Avena ludoviciana (40%), while the broad leaf weeds
were Lathyrus, aphaca (8.8%), Chenopodium album (8.2%), Melilotus indica (4%), Rumex retroflexus
(4%), Coronopus didymus (2.7%), and Convolvulus arvensis (2.5%). The major weed flora of wheat
crop includes Polygonum orientale, P. minor, Eclipta alba, Cynodon dactylon, Setaria glauca,
Digitaria sanguinalis, Shyamet al., Weed control efficiency of metsulfuron methyl treated plots was
also maximum at 4 g ha-1 (81.3%) and at 6 g ha-1 (91.3%). Soil characteristics were determined by
collecting soil samples from 10 locations in the experimental field. The results of mechanical and
chemical analysis showed that weed management practices significantly affected plant height at all
stages of crop growth except 30 days after transplanting. The maximum plant height was recorded in
weed free treatment, which was at par with Clodinafop + Metsulfuron, Carfentazone, Clodinafop +
Metsulfuron, Carfentazone + Sulfosulfuron, and Clodinofop + Carfentazone. Yield attributes were also
analyzed, with the number of spikes and length of spike recorded significantly higher in weed free
treatment. The maximum length of spike (11.2) was recorded under weed free treatment, which was
significantly higher than Metsulfuron, Clodinafop, Carfentazone, and weed check.
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1. Introduction

Wheat (Triticum aestivum L.) is the most significant grain crop in terms of both its antiquity
and its usage as a human food source. Wheat is a reliable food source for over one billion
people in 43 nations across the world. It supplies around 20% of a human's total calorie
intake. Wheat is farmed on around 217 million hectares (ha) throughout the world, with
nearly half of it in poor nations. The primary wheat-growing regions are country including,
China, India, U.S.A., Russia, France, Canada, German, Turkey, Australia, and Ukraine.
Today, it is one among India's grain crops. Wheat is the second-largest crop in terms of
acreage and output after rice. Wheat is a member of the Poaceae family and is thought to
have originated in Asia's Middle East. Wheat is the world's most productive crop in terms of
area (217.02 m.ha.) and output (764.50 million metric tonnes), with a productivity of 3.52
metric ton. ha! (FAS/USDA 2019- 20). During the 2018-19 rabi season, India produced
99.87 million metric tonnes of wheat from a covered area of 29.65 million hectares, with a
productivity of 3.37 metric ton. ha*. In India, U.P. ranks first in respect of area (9.54 M ha)
and production (32.74 mt), however, the productivity is comparatively low as compared to
Panjabi and Haryana states. The major reason for Lower productivity are continuous
adoption of cereal- cereal (rice-wheat) cropping system, untimely and imbalanced
fertilization, delayed sowing and poor weed management etc.
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2. Materials and Methods

2.1 Soil Characteristics

In order to determine the physio-chemical characteristics of
the soil and fertility status, the soil samples were collected
random from10 places of the experimental field with the

https://www.biochemjournal.com

help of soil auger to a depth at 0-15 cm. The collected soil
samples were mixed together and a composite sample was
drawn and analyzed in laboratory for physio-chemical
properties. The results of mechanical and chemical analysis
have been given in the Table 1.

Table 1: Physico-chemical properties of experimental field Mechanical composition of the soil of the experimental field

S.N. Particulars Values (%0) Method employed
1. Sand 27.53%
2. Silt 54.50% Hydrometer method
3. Clay 18.45%
4. Texture class Silty loam Triangular method (Lyon et al., 1952) 29

Detail of treatments with their symbols

Symbol Treatment
T1 Metsulfuron @ 4 g a. i. halt
T2 Clodinafop @ 60 g a. i. ha*
Ts Carfentazone @ 20 g a. i. ha!
T4 Carfentazone + Sulfosulfuron @ 20 g a.i. + 25 g a.i. ha*
Ts Sulfosulfuron @ 25 a.i. g hat
Ts Clodinafop + Metsulfuron @ (60+4) 64 g ha"
T7 Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha'!
Ts Clodinofop + Carfentazone @ (60 g a.i. + 20 g a.i.) ha!
To Weed free
T1o Weedy check

Results and Discussion

Plant height (cm)

Data pertaining to plant height given in table clearly
indicated that the plant height increased with advancement
of the age and the rate of increase was more pronounced
between at 30 to 90 DAS. Data related to plant height given
in Tableg indicate that weed management practices affect
plant height significantly at all stages of crop growth except

30 DAS. Data further revealed that the maximum plant
height was recorded in weed free treatment being at par with
Clodinafop + Metsulfuron @ (60+4) 64 ¢ hal,
Sulfosulfuron + Metsulfuron @ (30+2) 32 g hatl,
Carfentazone + Sulfosulfuron @ 20 g a.i.+25 g a. i. ha* and
Clodinofop + Carfentazone @ (60 g a. i. + 20 g a. i.) ha'
which significantly higher than rest of the weed
management practices at 60, 90 DAS and at harvest.

Days after transplanting

Treatments Plant Height | Number of tillers | Dry matter | Leaf area index
1. Metsulfuron @ 4 g a.i. ha! 79.9 273.2 1012.6 4.36
2. Clodinafop @60 g a.i. ha* 82.2 284.1 1051.5 4.45
3. Carfentazone @20 g a.i. ha! 77.7 261.2 977.2 4.22
4. Carfentazone + Sulfosulfuron @ 20 g a.i. + 25ga.i. ha? 88.3 315.7 1208.5 4.75
5. Sulfosulfuron @ 25 a.i. g ha! 85.8 306.3 1115 4.62
6. Clodinafop + Metsulfuron @ (60+4) 64 g ha'! 91.8 352.4 1263 4.91
7. Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha! 89.6 344.8 1249.5 4.86
8. Clodinofop + Carfentazone @ (60 g a.i. + 20 g a.i.) ha* 86.4 316.5 1166.5 4.70
9. Weed free 92.5 358.2 1340.0 5.02
10. Weedy check 71.8 243.4 875.0 3.75
SEmzx 2.71 14.10 38.76 0.19
CD at 5% 8.05 41.90 115.15 0.57

Yield attributes No of spike (m)

Yield attributes is the resultant of the vegetative and
reproductive development of the plants. The results with
respect to number of spikes m2 are presented in Table-
reveals that all weed management practices, produced
significantly higher no. of spike over weedy check. The
higher number of Spikes m? recorded with weed free
treatment which were at par with Carfentazone +
Sulfosulfuron @ 20 g a.i. + 25 g a.i. ha?, Clodinafop +
Metsulfuron @ (60+4) 64 g ha?, Sulfosulfuron +
Metsulfuron @ (30+2) 32 g ha'! and Clodinofop +
Carfentazone @ (60 g ai. + 20 g a.i) ha?l. While
significantly higher than rest of the weed management
practices. Among herbicide Clodinafop + Metsulfuron @

(60+4) 64 g ha* produced maximum number of Spikes m2,
The might be due to better availability of nutrient, moisture,
space and Hight under effective weed control treatments
which resulted better no. of spike m?, similar results also
reported by Singh 2011 24,

Length of spike (cm)

The data pertaining to length of spike of wheat are presented
in Table. Clearly revealed that weed management practices
had significant effect on length of spike. Maximum length
of spike (11.2) was recorded under weed free which was
significantly higher than Metsulfuron @ 4 g a.i. ha?,
Clodinafop @60 g a.i. ha'', Carfentazone @20 g a.i. ha* and
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weed check while at par with rest of the weed management
practices.

No. of spikelets spike?

The results with respect to No. of spikelets spike? are
presented in Table and depicted in Fig-4.15 reveals that all
weed management practices, produced non-significant.

No. of grain spike?
The results with respect to No. of grain spike™ are presented
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in Table reveals that all weed management practice had
produced non- significant effect on no. of spikelets 1,
however, maximum recorded under weed free situation.

Test weight

The results with respect to test weight are presented in Table
reveals that weed management practices, did not influenced
test weight significantly. However, maximum test weight
recorded under weed free situation.

Table 2: Effect of various weed management practices on yield attributes of wheat

Treatments Nu_mber of Lgngth of _ Number_of Numbe_r of grain Test
spike (m?) | spike (cm) |pikelets spike-1 spike-1 weight (g)

1. Metsulfuron @ 4 g a.i. ha! 248.0 9.93 18.2 43.8 40.87

2. Clodinafop @ 60 g a.i. ha* 258.0 9.95 18.3 44.0 40.9

3. Carfentazone @ 20 g a.i. ha! 237.0 9.8 17.6 44.0 40.8

4. Carfentazone + Sulfosulfuron @ 20 ga.i. + 25 g a.i. ha?! 300.0 10.8 194 44.0 411

50 Sulfosulfuron @ 25 a.i. g ha* 278.0 10.45 18.8 43.8 40.95

6. Clodinafop + Metsulfuron @ (60+4) 64 g ha! 318.0 11.1 20.0 44.4 41.46

7. Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha'! 313.0 10.9 19.6 44,5 41.3

8. Clodinofop + arfentazone @ (60 g a.i. + 20 g a.i.) ha* 293.0 10.75 19.3 44.0 41.0

9. Weed free 325.0 11.2 20.2 45.0 41.5

10. Weedy check 221.0 9.5 17.1 42.8 39.8

S.Emt 14.42 0.33 0.89 1.71 0.935

CD at 5% 42.85 0.99 NS NS NS
Yield studies Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha?, while
Biological yield significantly superior to rest of the weed management

Data pertaining to biological yield are presented in Table-
4.17 and depicted in Fig-4.16. All weed management
practices resulted a significant increase in wheat biological
yield over weedy check. The highest biological yield
recorded with weed free (134 ghal) was at par with
Clodinafop + Metsulfuron @ (60+4) 64 g hal,
Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha'and
Carfentazone + Sulfosulfuron @ 20 g a.i. + 25 g a.i. ha'
while significant superior to rest of the weed management
treatment.

This might be due to effective weed control by these
treatments such as to enhancement more viz. number of
effective tillers, grain spike?, length of spike and test
weight. Any factor affecting these parameters ultimately
effect the biological and economical yield of crop. Source
component may be number of leaves, number of tillers and
dry matter accumulation of the plant before anthesis and
sink component viz., number os spikelets spike*, number of
spike m?, length of spike and test weight. Growth and
development resulted more biological yield. Similar finding
reported by Malik et al. (2013) 22,

Grain yield

The yield of a crop depends upon the source and sionk
relationship and it’s the cumulative function of various
growth parameters and yield attributes. The data pertaining
to the grain yield presented in Table-4.17 and depicted in
Fig-4.16 indicate that weed management properties had
significant effect grain vyield. All weed management
practices with resulted in a significant increase in wheat
grain yield over weedy check. The highest grain yield 55.20
q ha* recorded weed free treatment which was statistically
at par to Clodinafop + Metsulfuron @ (60+4) 64 g ha* and

practices.

It might be due to the smothering effect of the respective
weed management practices. Which resulted in more
translocation of food from source to sink responsibly more

yield. Almost similar finding reported by Malik et al. (2013)
[22],

Results and Discussion

Straw yield (gha™)

Data pertaining to the straw yield as influenced by seed rate
and weed management practices are presented in Table-4.17
and depicted in Fig-4.16. Indicated that all weed
management practices produce significantly higher straw
yield over weedy check. The highest straw yield (78.8 ha?)
recorded with weed free treatment which was at par with,
Clodinafop + Metsulfuron @ (60+4) 64 g ha' and
Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha®. While
significantly higher than rest of the weed management
practices.

The above findings may be due to effective control of weeds
which contributed to better growth parameters and vyield
attributes, better vegetative growth coupled with higher
yield attributes resulted in higher straw yield over rest of the
weed management practices almost similar finding reported
by Malik et al. (2013) 221,

Harvest index

The data pertaining to harvest index are presented in Table.
The effect of different weed management practices on
harvest index was non- significant. However, Clodinafop +
Metsulfuron @ (60+4) 64 g ha* resulted maximum harvest
index comparable to weed free.
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Table 3: Effect of various weed management practices on yield studies of wheat

Treatments Biological Yield | Grain Yield | Straw Yield | Harvest Index
(q ha') (q ha) (q ha) (%)
1. Metsulfuron @ 4 g a.i. ha! 101.26 40.1 61.16 39.60
2. Clodinafop @60 g a.i. hat 105.15 41.7 63.45 39.65
3. Carfentazone @20 g a.i. ha! 97.72 38.5 59.22 39.39
4. Carfentazone + Sulfosulfuron @ 20 g a.i. + 25 g a.i. ha! 120.85 49.95 72.15 40.29
5. Sulfosulfuron @ 25 a.i. g ha! 111.5 44.6 66.9 40.00
6. Clodinafop + Metsulfuron @ (60+4) 64 g ha! 126.3 52.90 74.4 41.09
7. Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha-1 124.95 52.30 73.65 41.05
8. Clodinofop + Carfentazone @ (60 g a.i. + 20 ga.i.) ha! 116.65 46.9 69.75 40.20
9. Weed free 134.0 55.2 78.8 41.19
10. Weedy check 87.5 34.3 53.2 39.2
S.Em+ 5.57 1.01 2.36 1.89
CD at 5% 16.54 3.02 7.02 NS

Summary and Conclusion

Weed density of Phalaris minor was found significant at all
the stages of crop growth. Minimum weed density of
Phaleris minor was found in weed free treatment, while
Clodinafop + Metsulfuron @ (60+4) 64 g a.i. ha™* reduced
weed density effectively which was equal to Sulfosulfuron +
Metsulfuron @ (30+2) 32 g a.i. ha* was comparable with
weed free. Weed density of Anagallis arvensis was found
significant at all the stages of crop growth. Minimum weed
density of Anagallis arvensis was found in weed free
treatment and after the application of herbicide Clodinofop
+ Metsulfuron @ (60 + 4) 64 g ha™ reduced weed density
comparable to weed free. Weed density of Avena fatua was
found significant at all the stages of crop growth. Minimum
weed density of Avena fatua was found in weed free
treatment. After application of herbicides Clodinofop +
Metsulfuron @ (60 + 4) 64 g ha™* was found more effective
to reduce the density of Avena fatua was comparable to
weed free. Weed density of Chenopodium album was found
significant at all the stages of crop growth. Minimum weed
density of Chenopodium album was found in weed free
treatment and after the application of herbicide Clodinofop
+ Metsulfuron @ (60+4) 64 g ha reduced weed density
effectively was comparable to weed free.

Weed density of other weed was found significant at all the
stages of crop growth. Minimum weed density of other
weeds was found in weed free treatment. Herbicide
Clodinofop+ Metsulfuron @ (60+4) 64 g ha* was found
more effective to reduce the density of other weed
population which was comparable to weed free. Total weed
density was found significant and minimum total density of
weeds was found in weed free treatment. Among herbicide
Clodinofop + Metsulfuron @ (60+4) 64 g ha* was found
more effective to reduce weed density followed by
Sulfosulfuron + Metsulfuron @ (30+2) 32 g ha' both was
comparable to weed free.
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