Op

R

oW\ Sog,

S

" 1955 °

%
El
o
S
&

&

Indian Journal of Agronomy 68 (3): 266—272 (September 2023)

Research Paper

Bio-efficacy of metsulfuron methyl and carfentrazone ethyl against weed
spectrum in wheat (Triticum aestivum L.)

R.A. YADAV', M.H. ANSARI?, ZEBA KHAN? ano M.A. ANSARE

Chandrashekhar Azad University of Agriculture and Technology Kanpur,
Uttar Pradesh 208 002

Received: June 2021; Revised accepted: September 2023

ABSTRACT

A field experiment was conducted during the winter (rabi) season of 2016—-17 and 2017-18 at the Chandra
Shekhar Azad University of Agriculture and Technology Kanpur, Uttar Pradesh, to evaluate bio-efficacy and phyto-
toxicity of metsulfuron methyl 10% + carfentrazone ethyl 40% against weed flora in irrigated wheat crop (Triticum
aestivum L). Major dominant weeds that infested the crop were lamb’s quarters (Chenopodium album L.), scarlet
pimpernel (Anagallis arvensis L.) and white sweet clover (Melilotus albus Medik.). The lowest dry weight (g/m?)
and weed-control efficacy (WCE) of test weed species were found in treatments T, (metsulfuron methyl 10% +

carfentrazone ethyl 40% @ 100 g/ha), T, (metsulfuron methyl 10% + carfentrazone ethyl 40% @ 75 g/ha) and T.

2

(metsulfuron methane 10% + carfentrazone ethyl 40% @ 50 g/ha) respectively. Application of metsulfuron methyl
10% + carfentrazone ethyl 40% at all doses was found to be effective against all the 3 weeds and significantly in-
creased the yield of the main crop. Application of weedicides did not show any phytotoxicity symptoms on the
wheat crop in both the seasons and also on the succeeding crop of rice (Oryza sativa L.).
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Wheat grain is considered as the staple crop worldwide.
In India the total area under wheat production is about 29.8
million ha (https://farmer.gov.in/m_cropstaticswheat.aspx).
Uttar Pradesh being the top-most contributor of wheat with
a total production of 25.22 million tones followed by
Punjab and Madhya Pradesh (https://apeda.gov.in/
apedawebsite/SubHead Products/Wheat.). Production and
yield of the crop get seriously affected by weed infestation
(Cheema and Farooq, 2007). Weeds damage the crop by
competing not only for light, water and nutrients but also
release some allelochemicals which are harmful for the
growth of main crop (Reddy, 2000). Chaudhary et al.
(2008) reported that, with the production of each kg of
weed, 1 kg grains of wheat are reduced. Popular weeds of
wheat in Indian subcontinent include small canary grass
(Phalaris minor Retz.), winter white oat (4vena sterilis L.),
lamb’s quarters (Chenopodium album L.), pimpernel
(Anagallis arvensis L.), field bind weed (Convolvulus
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arvensis L.) etc. The ecological condition of crop has un-
dergone significant changes with the introduction of high-
yielding varieties of wheat, which are highly responsive to
irrigation and fertilizer, promoting the manifestation of
grassy weeds. The losses incurred by heavy infestation of
weeds alone estimated to be 33% reduction in yield which
is a serious limitation in sustaining productivity of wheat
(Mukherjee et al., 2011). Besides manual weeding and
hand hoeing, chemical herbicides play a significant role in
weed management (Ahmad and Shaikh, 2003). Herbicides
like isoproturon and pendimethalin are being used since
1982 in major belt of India for effective control of grassy
weeds in wheat (Walia et al., 1998; Chopra et al., 2001).
However, its efficacy has declined during the last few years
due to development of resistance (Chhokar et al., 2008).
Metsulfuron methyl is a post-emergence herbicide
which acts by inhibiting cell-division in the shoots and
roots of the plant and carfentrazone ethyl is a contact foliar
herbicide used to control broad-leaf and sedges weeds in
wheat, barley (Hordeum vulgare L.). It acts by inhibiting
the action of protoporphyrinogen oxidase, disrupting the
membranes of cell, causing death. Carfentrazone ethylene
has been known to cause temporary injury to wheat plants
by showing cosmetic speckling on leaves; however, plants
recover within 2 to 3 weeks without showing any reduction
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in yield (Howatt, 2005). Bio-efficacy of carfentrazone or
metsulfuron when applied alone on weeds like yellow pea
(Lathyrus aphaca L.), fineleaf fumitory (Fumaria
parviflora) and Lesser swinecress (Coronopus didymus
(L.) Sm.) was found to be unsatisfactory but would be ideal
for increased spectrum of weed control when applied in
combination (Singh et al., 2008). Therefore, herbicides
with different mode of action when mixed together, bind to
different target site in weeds and prevent the probability of
target-site resistance in susceptible species. The present
study was designed to see the effect of most efficient post
emergence herbicides combinations on weed-control effi-
ciency of a complex weed flora leading to sustain produc-
tivity and profitability of wheat production.

MATERIALS AND METHODS

A field experiment was conducted during the winter
season of 2016—17 and 2017-18 to evaluate the bio-effi-
cacy and phytotoxicity of metsulfuron methyl 10% +
carfentrazone ethyl 40% against weed flora in irrigated
wheat crop at the research farm of the Chandra Shekhar
Azad University of Agriculture and Technology, Kanpur,
Uttar Pradesh. Nine different herbicide formulations were
imposed in the experiment as T, metsulfuron methyl 10%
+ carfentrazone ethyl 40% @ 30 g/ha; T,, metsulfuron
methyl 10% + carfentrazone ethyl 40% @ 50 g/ha; T,,
metsulfuron methyl 10% + carfentrazone ethyl 40% @ 75
g/ha; T,, metsulfuron methyl 10% + carfentrazone ethyl
40% @ 100 g/ha; T,, Lanfida (metsulfuron methyl 10% +
carfentrazone ethyl 40%) @ 50 mg/ha; T, Affinity
(carfentrazone ethyl 40%) @ 50 mg/ha; T, weed Free; T,
hand weeding at 30 and 45 days after sowing (DAS), and
T,, control.

Efficacy of this formulation was compared with check
Lanfida and Affinity. These herbicide treatments were
compared with the untreated control treatments. The herbi-
cide formulation of metsulfuron methyl 10%+
carfentrazone ethyl 40% was also evaluated for its phyto-
toxicity on wheat in the same experiment in treatments, viz,
metsulfuron methyl 10%+ carfentrazone ethyl 40% @ 50,
75 and 100 g/ha and were compared with the control. The
experiment was laid out in a randomized block design. A
wheat variety Shatabdi was used in the study. The seeds
were sown in experimental field on 10 December 2016 and
on 3 December 2017. The spacing adopted was 20.0 cm x
5.0 cm.

The soil was sandy loam, low in available nitrogen (N),
medium in phosphorus (P) and high in available potassium
(K). A full dose of farm yard manure, phosphorus and po-
tassium was applied basal. The nitrogen was applied in 2
splits- half at the time of sowing and half after the first ir-
rigation (22 days after sowing). A minimum of 5 irrigations
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were given at different critical stages of growth. First irri-
gation was given just after sowing followed by irrigation at
the crown-root initiation, tillering, flowering and grain-fill-
ing stages.

The test herbicides, viz. metsulfuron methyl 10%
carfentrazone ethyl 40% as well as check herbicide Affinity
(carfentrazone ethyl 40%) @ 50 g/ha, were sprayed on 10
January 2017 and 2 January 2018. In plots T, T, and T,
only water was sprayed @ 500 L/ha. In all the plots, non-
ionic surfactant @ 0.2% (ISo-Octyl-phenyl-polyoxyethanol
12.5%) were added in the spray solution as per recommen-
dation. The spray volume used was 500 L/ha. The weeds
inside each quadrate for density count were uprooted,
cleaned and dried. After drying, weed-control efficiency
(WCE) was calculated with the following formula:

Weed-control efficiency (WCE) = [(DMC — DMT) / DMC] x 100

where, DMC, weed dry matter in unweeded treatment;
DMT, weed dry matter in weed control treatment

The crop was harvested on 28" April 2017 and 3™ May
2018 to record various yield and yield-attributing param-
eters. Statistical analysis of data was done using MSTAC
program. The level of significance used in ‘F’ and “t’ test
was P=0.05. The critical difference values were calculated
wherever the ‘F’ test was significant. In other cases, values
of standard error means have been provided.

RESULT AND DISCUSSION

Weed population and weed dry weight

The data recorded on Chenopodium album, Melilotus
albus and Analgallis arvensis) at 30, 45 and 60 days after
application of herbicides indicated that, among all the dif-
ferent treatments lower weed population was observed in
treatment T, followed by T, T, and T, respectively. The
control (T,) recorded the highest population of 3 weeds
species during both the seasons. Among standard checks,
the lowest weed population was recorded in T, (Lanfinda at
50 g/ha) followed by T, (Affinity) (Table 1).

Weed dry weight recorded in the first season at 30, 45
and 60 days after application indicated that, among all the
treatments the lowest dry weight (g/m?) of test weed spe-
cies was recorded in T,, followed by T, (metsulfuron me-
thyl 10% + carfentrazone ethyl 40% @ 100 g/ha), T,
(metsulfuron methyl 10% + carfentrazone ethyl 40% @
75g/ha) and T, (metsulfuron methane 10% + carfentrazone
ethyl 40% @ 50 g/ha). The highest dry weight was re-
corded in the control. Similar trend for weed dry weight
was recorded in the second season 30, 45 and 60 days af-
ter application (DAA) of herbicide (Table 2). The lower
weed dry weight in weed-control treatments might be due
to lesser number of weeds, rapid depletion of carbohydrate
reserves of weeds and reduced photosynthetic activity.
Khaliq et al., (2013) also reported reduced weed density
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%’ g § 20 Treatment Panicles/hill Panicle length Grain yield
S fe (cm) (t/ha)
B —~ =~ 0 O A N =28
5 clemag=gataxn 5% 5
| e LagSagdags I €0 T, 18.39 20.22 4.45
7| ek g T, 19.84 21.48 4.60
S| 25 QEL T, 19.29 20.87 4.43
- EE NV =0 O~V A §~28" T 19.20 20.78 431
ZIE |yjhees-anScoog T 5& !
3 | & xRS TLLER S = e T, 18.64 20.62 443
E B2 T, 18.53 20.55 432
2 E=+ T 20.11 21.95 4.62
= S oM TOmR NN m EZ5 T, 18.14 20.10 4.04
2 Sl S E e T o wn g ERRS
QE) ™| A En S S B~ 2 L g D T, 18.04 19.46 3.94
=8 I~ 00 00 00 0 P B 0° I~ S — S o E ?
S| b & S e SEm+ 0.146 0.054 3.51
[
gl =% - s % ® CD (P=0.05)  0.210 0.211 6.45
= = —_ o w2
< < = & o
% ~ g N % Q leu 3 3;_ 3;_ Q g g § § :‘ = g § T,, Metsulfuron methyl 10% + carfentrazone ethyl 40% @ 30 g/ha;
g S BRI LIIFT s 8 % i T,, metsulfuron methyl 10% + carfentrazone ethyl 40% @ 50 g/ha;
b o~ >_§' § < % T,, metsulfuron methyl 10% + carfentrazone ethyl 40% @ 75 g/ha;
3 S| w8 §0 Q T,, metsulfuron methyl 10% + carfentrazone ethyl 40% @, 100g/ha;
% - E T % 0 § T,, Lanfida (metsulfuron methyl 10% + carfentrazone ethyl 40%) @
< g *é 2| 29 £ 50 mg/ha; T, Affinity (carfentrazone ethyl 40%) @ 50 mg/ha; T,
ﬁ *g = 8 8“ Eh e % weed-free; T, hand-weeding at 30 and 45 days after sowing; and T,
SR [ S S S S =) =3O control
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It may be concluded that, alone herbicidal application
is either ineffective or less effective against complex weed
flora. However, a combination of 2 or more compatible
herbicide like metsulfuron methyl + carfentrazone ethyl at
all doses was quite effective against complex weed flora in
wheat, resulting in higher weed-control efficiency and sig-
nificantly increased the yield of the wheat and economic
returns/unit area. Therefore, combining 2 compatible her-
bicide molecules will be a better option for managing com-
plex weed flora in the wheat field than the sole herbicide.
It also did not impose any phytotoxicity symptoms on crop.
and also had no adverse effect on planting (%) and yield of
succeeding crop of rice, neither it showed any phytotoxic
symptoms on succeeding rice crop. Therefore, metsulfuron
methyl + carfentrazone ethyl may be recommended to
farmers for effective control against weed flora in wheat.
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