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Performanceof preand post emergence herbicides
onweed dynamicsintomato cv. ARKAVIKAS

H M. VENKATESWARA REDDY, K. UMAJYOTHI, K. SASIKALA, P. SYAM
SUNDAR REEDDY AND K.UMAKRISHNA

SUMMARY : A fieid experiment was conducted to study the performance of pre and post emergence
herbicides onweed dynamicsin Tomato cv. ARKAVIKAS during Rabi 2011-12 and 2012-13. The experiment
consisted of 10 treatments of Pre and post emergenceherbicides (Pendimethalin, Oxyflourfen,
I mazethapyr and Quizal of op ethyle) and their combinationswhich were replicated in Randomized Block
Design. All the weed control treatments significantly reduced the density of weeds and weed dry
matter effectively. Pre emergence herbicides coupled with Quizalofop ethyle found to be onpar with
Hand weeding. Though imazethapyr apllied as post emergence, effectively controls the weeds but
found to be extremely toxic to the crop. The maximumyield of tomato was recorded with Hand weeding,
whichissimilar to the application of pre emergence herbicides combined with Quizal ofop ethyle @ 759
ai per ha.

How to citethis article : Reddy, M. Venkateswara, Umajyothi, K., Sasikala, K., Reeddy, P. Syam Sundar and
Umakrishna, K. (2017). Performance of pre and post emergence herbicides on weed dynamicsin tomato cv. ARKA
VIKAS. Agric. Update, 12(TECHSEAR-3) : 658-663; DOI: 10.15740/HAS/AU/12.TECHSEAR(3)2017/658-
663.

intestine in good condition.At present, the
production share of tomatois11.2 per cent of
thetotal vegetable productionwith 9.6 per cent
of the total vegetable areain the country. In
Indiait isbeing grown in an area of 8.7 lakh
hectareswith aproduction of 182.2 lakhtonnes
and the productivity is 20.7tonnes per hectare.
Andhra Pradesh is leading state in tomato
production, it accounts 28.63per cent of total
tomato productionin India. InAndhraPradesh
itiscultivated in an areaof 2.60lakh hectares
with a production of 52.18 lakh tonnes and
the average productivity is 20tonnes per
hectare. (Indian Horticultural Database, 2015)

BACKGROUND AND OBJECTIVES

Tomato (Solanum lycopersicon L.) is
one of the most popular and widely grown
vegetables in the world, ranking second in
importance to potato in many countries. The
fruits are eaten raw or cooked. Tomato
suppliesvitamin C and add variety of colours
and flavoursto thefoods. Tomato isalsorich
in medicinal value. The pulp and juice are
digestible, promoter of gastric secretion and
blood purifier. It is also considered to be
intestinal antiseptic. It is one of the richest
vegetables which keeps our stomach and
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Tomato being a cash vegetable crop brings good
income to farmers and particularly around big cities.
Weeds in tomato pose a serious problem and as such
weed competition is severe during early stages of the
crop. Wider spacing, frequent irrigations and liberal use
of manures and fertilizers in the cultivation of tomato
provide favourable conditions for the luxuriant weed
growth particularly during early stages of the crop
(GovindraSingh et al., 1984). So to raisethe health crop,
weed management is essential. Chemical weed control
is becoming popular due to its cost effectiveness over
cultural control. Hence an experiment was conducted to
examine the performance of pre and post emergence
herbicidesand their combination to find out the best weed
management practices in tomato.

RESOURCES AND METHODS

An experiment was conducted at Horticultural
college and Research Institute, Dr.Y.S.R Horticultural
University, Venkataramannagudem, Tadepal ligudem,
West Godavari district, A.Pduring Rabi season of 2011-
12 and 2012-13. The experimental farm is situated at
16.83°N latitude and 81.5°E longitude. The soil wasacidic
inreaction and mediumin NPK availability. Thetexture
of the soil was sandy loam. The experiment waslaid out
in Randomized block design with threereplicationsin a
plot size of 4X3 m?2.

The seeds of Tomato cultivar “Arka vikas” was
sown for nursery raising and transplanting was done on
ridge and furrow system by adopting spacing of 60X 45cm.
Theten treatments consists of T,- Pendimethalin @0.75
Kga.i/ haaspreemergence application, T,- Oxyfluorfen
@ 0.125 Kg a.i / ha as pre emergence application, T-
Imazethapyr @ 100 g a.i / ha as post emergence
application (20 DAT ), T - Quizalofop ethyl @ 75 ga.i /
ha as post emergence application (20 DAT), T.-
Pendimethain @ 0.75 Kg a.i / ha as pre emergence
application + Imazethapyr @ 100 g a.i / ha as post
emergence application (20 DAT ), T,- Pendimethalin @
0.75 Kg a.i / ha as pre emergence application+
Imazethapyr @ 100 g a.i / ha as post emergence
application (20 DAT ), T_- Oxyfluorfen @ 0.125Kga.i /
ha as pre emergence application + Quizalofop ethyl @
75 g a.i / ha as post emergence application (20 DAT),
T,- Oxyfluorfen @ 0.125 Kg a.i / ha as pre emergence
application + Quizalofop ethyl @ 75 g a.i / ha as post
emergence application (20 DAT), T,- Weed free (Hand

weeding) and T, - Weedy check.

Twenty five days old seedlings were used for
transplanting. All the package of practices to raise the
good crop was donein the experimental field and weed
control treatments applied as per the treatments. Weed
population counts were taken from an area of one sg.m.
fromthe net plot of each treatment and in each replication
at 19 DAT, 30DAT, 60 DAT and 90 DAT. Species wise
weed count was recorded and weed dynamics were
calculated. The dataon weed density and weed dry matter
showed considerabl e variation and hence were subjected
to square root transformation (VX +0.5) before analyzing
statistically where, X isorigina value.

Theweed control efficiency (WCE) and weed index
(Wnhwere calculated by using the following formul ae:

5 WEE Weed dry matter in untreated plot — weed dry matter in treat
W =

Weed dry matter in untreated plot

ol Yield from weed free plot — Yield from treatment plot matter in treat

Yield from weed free plot
The data recorded on weed population, weed dry
matter production (WDMP), weed control efficiency
(WCE), Weed Index (WI) and fruit yield was depicted
inTable 1 and 2, respectively.

OBSERVATIONS AND ANALYSIS

Theresults obtained from the present study aswell
as discussions have been summarized under following
heads:

Weed density (No.m?) and Weed dry matter (g
plant?):

Densityof total weeds and weed dry matter were
significantly influenced by weed management practices.
Minimum density of total weeds and weed dry matter
were recorded with T (Weed free -Hand weeding at 20,
40 and 60 DAT) treatment, which was statistically on
par with T(Oxyfluorfen @ 0.125kg a.i/ha+ Quizal ofop
ethyl @ 75g a.i/ha), during all stages of crop growth and
comparable with T (Pendimethalin @ 0.75kg a.i/ha +
Quizalofop ethyl @ 75 a.i/ha). Highest density of total
weeds and weed dry matter were noticed with T, | (weedy
check) which was significantly differed with all other
treatments during different stages of crop growth.

The results revealed that, the density of weeds at
al stages of crop growth was registered maximum with
T10 (weedy check) treatment. Lowest density of weeds
was recorded with T, (hand weeding at 20, 40 and 60
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DAT) at all stages of crop growth. This might be dueto
completeremoval of al types of weeds by hand weeding.
These results are in confirmity with the finding of
Gurcharan et al. (1994), who stated that all the weed
control treatments including hand weeding resulted in
79.6-85.1% control of weeds compared to weedy check
intheir studies. Similar resultswere obtained by Ram et
al. (1994); Ushakumari et al. (2001); Tumbare and Il he
(2004); Manjunatha (2005) and Nandal and Sharma
(2005). The lower dry weight of weeds was due to
decreased weed population due to effective control of
weeds and prolonged effectiveness of pre emergence
herbicidesin combination with Quizal of op ethyl @ 75g
a.i/haasPOE. Theseresultsarein confirmity with those
reported by Ram et al.(1994) and Nandal and Sharma
(2005).

Treatments having acombination of pre emergence
herbicides + Quizalofop ethyl @ 759 a.i ha (POE)
effectively controlled the weeds at al stages of crop
growth. Thismight be dueto high efficacy of Quizalofop
ethyl in destroying the weedsin addition to action of pre

emergence herbicides.

Weed control efficiency (WCE) :

Weed control efficiency isper cent reductionindry
matter of weeds in comparison to weedy check. The
efficacy of herbicide can be measured by valuesof WCE.
The greater the values, the higher the efficacy of
herbicides to the weeds. At 30, 60 and 90 DAT, the
treatment T, (weed free-hand weeding at 20, 40 and 60
DAT) recorded greatest weed control efficiency followed
by T, (oxyflourfen @ 0.125kg a.i/ha+ Quizal ofop ethyl
@ 759 a.i/ha) and T6 (Pendimethalin @ 0.75kg a.i/ha +
Quiza ofop ethyl @ 75 a.i/ha). Thismight be dueto lowest
weed density and weed dry weight recorded in these
plots. This implies that better efficacy and longer
persistence for controlling the weeds with application of
pre emergence herbicides coupled with Quizal of op ethyl
as POE. Similar results were reported by Ram et al.
(1994); Nandal and Sharma (2005); M anjunatha (2005);
Kathiresan et al. (2004) and Meena and Mehta (2009).

The lowest weed control efficiency at 60 and 90

Table 2 : Weed control efficiency (%), weed index (%) and fruit yield (t ha?) at various growth stages of tomato crop as influenced by weed

management practices

Weed control efficiency (%) Weed index  Fruit yield (t ha®)
(%)
Treatments 19 DAT 30 DAT 60 DAT 90 DAT 2011- 2012- 2011- 2012-
2011- 2012- 2011- 2012- 2011- 2012- 2011- 2012- 12 13 12 13
12 13 12 13 12 13 12 13
T, Pendimethalin @ 0.75kg ai / haas PE 9410 9388 87.35 8603 7381 7535 5710 5168 3011 3067 1852 2024
T, Oxyfluorfen @ 0.125 kg a.i / haas PE 9492 9415 8832 8683 77.04 7690 5396 4989 2880 2854 1887 20.86
Ts Imazethapyr @ 60 g ai / haas POE (20 1321 14.73 7650 76.89 59.00 69.29 3565 3994 8536 8705 3.88 3.78
DAT)
T, Quizaofop ethyl @ 75 gai/haasPOE 1011 793 86.02 8559 7127 74.69 5198 4752 3615 3890 16.92 17.84
(20 DAT)
Ts Pendimethain @ 0.75 kg ai / haas PE 9444 94.02 8021 80.73 6225 71.02 4166 4135 839 8585 425 413
+Imazethapyr @ 60 g a.i / haas POE (20
DAT)
Te Pendimethalin @ 0.75kgai/haas PE+ 94.82 94.11 90.03 90.19 80.05 81.00 5866 59.67 1852 19.78 2159 2342
Quizalofop ethyl @ 75 g a.i / ha as POE
(20 DAT)
T; Oxyfluorfen @ 0.125 kg ai / ha as 9531 9474 8456 8262 6731 7293 4247 4367 8242 8428 4.66 4.59
PEImazethapyr @ 60 g ai / haas POE
(20 DAT)
Tg Oxyfluorfen @ 0.125 kg ai / haasPE+ 9555 9511 91.34 9115 8199 8217 59.99 6247 17.08 1809 2198 2391
Quizalofop ethyl @ 75 g a.i / ha as POE
(20 DAT)
To Weed free (Hand weeding at 20, 40 and 6.53 503 9316 9397 86.79 86.26 7161 7233 2650 29.20
60 DAT)
T Weedy check 5152 5464 1285 1324
SE.+ 1.38 1.16
C.D. (P=0.05) 412 3.46

PE- Pre emergence

POE- Post emergence

DAT- Days after transplanting
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DAT was recorded with T, (Imazethapyr @ 60g a.i/ha
as POE) followed by T, (Pendimethalin @ 0.75 kg a.i /
ha as PE +Imazethapyr @ 60 g a.i / haas POE) and T,
(Oxyfluorfen @ 0.125 kg a.i / haas PE + Imazethapyr
@ 60 g a.i / ha as POE) as these plots recorded more
dry weight of weedsand found extremely toxic to tomato
crop.

Weed index (%) :

The effectiveness of herbicides can be judged based
on weed index values. During both the years of study,
minimum values were recorded in the T, (Oxyfluorfen
@ 0.125 kg a.i/ha (PE) +Quiza ofop ethyl @ 75g a.i/ha
POE), followed by T, (Pendimethalin @ 0.75 kg a.i /ha
(PE) + Quizalofop ethyl @ 75 g a.i/ha as POE).This
could be due to maximum yield recorded in T,
(Oxyfluorfen @ 0.125 kg a.i/ha (PE) + Quizalof op ethyl
@ 759 a.i/lha POE), while Imazethapyr @ 60 g a.i/ha
(POE) applied alone and in combination with
Pendimethalin and Oxyfluorfen recorded maximum
values over the weedy check (T,,), it might be due to
poor vyield recorded in these plots because of extreme
phytotoxicity of Imazethapyr to the tomato crop.

Pre emergence application of both Pendimethalin
@ 0.75kg a.i/ha and Oxyfluorfen @ 0.125 Kg ai/ha
applied alone produced theintermediate valuesfor weed
index. These results were in confirmity with those
reported by Ram et al. (1994); Manjunatha (2005);
Kathiresan et al. (2004); Channappagoudar et al. (2007)
and Meena and Mehta (2009).

Fruit yield (t ha ) :

All the weed management practices except T3
(Imazethapyr @ 60ga.i / haas POE), T (Pendimethalin
@ 0.75 kg a.i / haas PE + Imazethapyr @ 60 g a.i / ha
as POE) and T, (Oxyfluorfen @ 0.125 kg a.i / haas PE
Imazethapyr @ 60 g a.i / ha as POE) produced
significantly higher yield of tomato per haover T, (weedy
check).

Among the treatments, maximum fruit yield of
tomato per ha was recorded in T, (Weed free -Hand
weeding at 20, 40 and 60 DAT) treatment which was
statistically on par with T, (Oxyfluorfen @0.125kga.i /
ha as PE + Quizalofop ethyl @ 75 g ai / haas POE).

Treatments T, (Pendimethalin @ 0.75kgai / haas
PE + Quizalofop ethyl @ 75 g ai / ha as POE), T,
(Pendimethalin @0.75kga.i / haasPE), T, (Oxyfluorfen
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@ 0.125kg ai / haas PE) and T, (Quizalofop ethyl @
75ga.i/ haas POE) produced significantly higher yield
over weedy check (T ) during both the years of study.
Significantly lower yield in weedy check may be dueto
severe competition for plant nutrients, water and light
between crop and weeds. Similar results were also
reported by Singh (1994); Ramet al. (1994); Muniyappa
et al. (1995); Tumbare and Ilhe (2004) and Warade et
al. (2008). T, (Imazethapyr @ 60 g ai / haas POE), T,
(Pendimethalin @ 0.75 kg a.i / ha as PE+Imazethapyr
@ 60 g ai / haas POE) and T, (Oxyfluorfen @ 0.125
kg ai / ha as PE Imazethapyr @ 60 g a.i / ha as POE)
produced lower fruit yield than weedy control during both
theyears of study asImazethapyr found to be phytotoxic
to the tomato crop.
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