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ABSTRACT

Two years field study was carried out at D block research farm of B.C.K.V Kalyani, to evaluate the bio-efficacy of Oxyfluorfen
23.5% EC to control weeds in potato during the Rabi seasons of 2016 - 2018. The experiment was carried out in a Randomized
Block Design with four replications i.e, T, - Oxyfluorfen 23.5% EC @ 425 ml ha'*, T,- Oxyfluorfen 23.5% EC @ 625 ml ha, T,
- Oxyfluorfen 23.5% EC @ 850 ml ha, T,- Metribuzin 70% WP @ 0.75 kg ha™, T,- straw mulch, T - Two hand weedings at 20
and 40 days after sowing (Weed free check) , T,-Untreated control (weedy check). From the experiment, it is concluded that
among different treatments, hand weeding at 20 and 40 days after crop sowing (T,), maintained its superiority with highest
control of weeds and crop yield (25.80 t ha*).All the herbicides had been applied as pre-emergence. Among herbicidal treatments,
Oxyfluorfen 23.5% EC @ 850 ml ha showed higher efficiency in controlling weeds with respect to number and dry weight of
weeds after weed free check system. Based on the studies, the use of Oxyfluorfen 23.5% EC @ 850 ml ha’ can be suggested for
the control of weeds in potato crop.

Keywords: Bioefficacy, oxyflourfen, potato, weed biomass, yield

The fourth most important crop in the world after
rice,wheat and maize is potato. In world second largest
producer of potato is India after China. India produced
about 48.52 million tones of potato (Government of
India, 2018); 26 per cent of which was produced by West
Bengal itself. Weed management in potato is quite
challenging due to unavailability of laborers for hand
weeding at peak period of crop weed competition and
scarcity of suitable herbicide. Weeds interference in
potato increases crop-weed competition and thereby
reduces the number and size of tubers. Hence
uncontrolled weed growth can reduce tuber yield from
18%-20 per cent. Oxyfluorfen is a contact herbicide
having both pre-emergence and post-emergence activity
(Ensminger et al., 1985). In potato oxyfluorfen used as
a pre-emergence herbicide is beneficial for controlling
wide range of weeds. It will control weeds at early crop
growth stage, thus reducing crop weed competition in
its premium growth stage. Its indiscriminate use can
cause toxic effect on potato and on its succeeding crop
owing to its low water solubility (0.116mg/lit), vapor
pressure (2x10°°mm Hg) and high soil organic carbon
sorption coefficient (K ) of 10,000ml g*. Therefore it
may cause potential harm to the environment (Janaki et
al., 2013). In order to find out suitable doses of
oxyfluorfen for efficient controlling of weeds without
causing any toxic effect on soil physico-chemical and
biological properties this experiment has been carried
out.

MATERIALS AND METHODS

The experiment was carried out at D Block Farm,
B.C.K.V,, Kalyani which is in New Alluvial Zone (NAZ)
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of West Bengal. The experimental farm which was
situated at 28° 5.3§N latitude and 83° 5.35 E longitude
with an elevation of of 9.75 m above the mean sea level.
Topography of the land was referred as medium land
situation. The trial was carried out to study the Bio-
efficacy evaluation of Oxyfluorfen 23.5% EC for
controlling weeds in Potato crop during the Rabi seasons
of 2016-2018. The experiment was designed in
Randomized Block Design having four replications
(Table 1). Tuber cuttings treated with Indofil M-45, each
weighing 40-50 gm having 3-4 eyes each of Kufri Jyoti
variety were planted on 2" December 2016 and 1%
December 2017 at a spacing of 20 x 60 cm @ 25 g ha™.
Recommended doses of fertilizers i.e 150:100:100 N,
P,O,, K,O kg ha™ was applied. Full doses of P,0, and
K,Oin the form of Single Super Phosphate and Muriate
of Potash respectively; half doses of nitrogen in the form
of urea were applied at basal dose. The rest half of N in
the form of urea was given at the time of earthing up in
two equal splits at 20 days after planting and 40 days
after planting. All intercultural operations were followed
accurately. Irrigations were given during earthing up.
Herbicide was sprayed using a knapsack sprayer having
a flat fan nozzle with a spray volume of 500 ml hal. At
4 days after crop sowing spraying is done as pre
emergence application on 6" December 2017. In weed
free check plots, at 20 and 40 days after crop sowing
two hand weedings were done. Potato was harvested on
16 ™ February 2016 and 14 " February 2017

Bioefficacy: Periodic observations at 15, 30, 45 and
60 days after crop sowing were done from randomly
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selected one sq m area per plot to study species wise
weed population for the treatments (2-3). Number and
dry weight of each weed species/m? was recorded.
Observations on yield attributes, tuber and haulm yield
per plot were also recorded at crop harvest and hectare

WCE% =

Dry weed biomass in untreated control plot - Dry weed biomass in treated plot

based yield of the crop was calculated (Table 8). Weed
control efficiency was also calculated (Table 4-7). The
weed control efficiency (WCE) was calculated by using
following formula. SPSS software has been used for
statistical analysis of the data.

x100

Dry biomass in untreated control plot

Table 1: Details of Treatments

Treatments Product Dosage Dilution in water
(ml ha') (Litre ha?)
T, Oxyfluorfen 23.5% EC 425 500
T, Oxyfluorfen 23.5% EC 650 500
T, Oxyfluorfen 23.5% EC 850 500
T, Metribuzin 70% WP 0.75 kg ha' 500
T, Straw mulch - -
T, Two hand weedings at 20 and 40 days
after sowing (Weed free check) - -
T, Untreated control (weedy check) - -

RESULTS AND DISCUSSION
Weed density

Results(Table 2 and 3) showed that in the
experimental plots most prevalent weed species were
Sedge: Cyperus rotundus and Broad leaves:
Chenopodium album, Melilotus alba, Phalaris minor
etc. Weed population increased with the increase in
duration after crop sowing when there was no application
of weed management practice. Untreated control (weedy
check) (T,) treatment registered highest weed population
throughout the crop growth period. Under T, treatment
weed population was lower at 30 and 45 DAS as hand
weedings at 20 days and 40 days after crop sowing was
done. The weed density was nil in most of the cases in
early stage of crop growth mainly due to the absence of
weed in the experimental plots. Oxyfluorfen 23.5% EC
performed better with the presence of lower number of
weeds in treated plot. Rate of herbicide application is
also an important factor in restricting weed population.
With the increment in herbicide application rate, weed
density decreased. Oxyfluorfen 23.5% EC @850 ml ha-
! proved as best treatment (T,) with least presence of
weeds in the treated plots i.e., for better control over
weed population. Similar results of oxyflourfen were
found in other vegetable crops by Aegerter (2007) and
Ramirez et al. (2007).

Dry weight of weed

The weeds were first dried in sun and further in an
oven at 70 °C for72 hrs species wise at each observation
time. With the advancement of duration of experiment,
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weed dry matter production increased in all treatments
except inT  treatment, as it included two hand weeding
at 20 and 40 days after sowing (Table 4 and 5).
Therefore, T, gave the best result with least dry weight
of weeds throughout the crop growth period. Oxyfluorfen
23.5% EC @ 850 ml ha* (T,) proved as second best
treatment and was followed by T, and T, at most of the
time. However, T, and T, were merely effective as higher
dry weight of weed was recorded under these two
treatments than the other treatments. Highest weed dry
weight was found in untreated control (T,) treatment due
to higher weed density and weed growth. Similar results
were found by Premitalake et al.(2004).

Weed control efficiency

Weed control efficiency (WCE) over untreated
control (weedy check) was calculated based on weed
dry weight. From the study, (Table 6 and 7) it was noticed
that weed control efficiency was found to be higher with
the different weed management practices over untreated
control(T,). There was no WCE recorded at 15 DAS
due to absence of the specific species except
Chenopodium album and Cyperus rotundus. Almost in
all species, T, treatment receiving Oxyfluorfen 23.5%
EC @850 ml ha' registered highest WCE at each
observation time over other treatments. The variation in
WCE among different treatments is mainly due to the
variation in number and dry weight of weeds present
there. As the rate of application of herbicide Oxyfluorfen
23.5% EC increased, WCE also increased to
some extent. Similar results recorded by Shylaja et al.
(2004).



Bhattacharya et al.

sisayiuased ul aJe eyep [eulblio ‘pajussaid are eyep pawaojsue] 1001 arenbs : 8loN

0800 €800 10T°0 €700 €00 1,00 8100 6£0°0 (G0"0)as
9200 1200 2€0°0 ¥10°0 €200 €200 G200 2100 (¥ w3s
(eeey) (L92¥)  (ee8¢) (Love) (L9¢T) (L9°TT) (ec'6) (ege) )
90°L 159 €29 €6'G 9°¢ 67°¢ A% 96°'T —  (%98y2 Apsam) |011u02 paresnun 1
(3199y92 931} paspn)
(Loge)  (ee11)  (L9°T2) (00°2¢€) (£92) (00°0) (ee2) (00°€) Buimos 1sye shep o pue 0g .
109 &S 1LY 0L'S 8T 1.0 89'T /8T — 1e sBuipsam puey om| L
(ee12) (eg62)  (1982) (ee'6T) (ege) (00°0) (00°0) (00°0) .
L9V 'S or'S Sh'y 9'T 1.0 1.0 1.0 — yoJnw mens L
(ec02) (1918) (L9'62) (eg81) (L97) (ee1) (00°0) (00°0) ,
95y 19°G 67°G vy 122 Ge'T 1.0 1.0 Byb%GL0 dM %0/ uIzngquiaiN 1
(0oosT) (ege2)  (eev2) (eg91) (00°¢) (000) (00°0) (00°0) i
v6'E 88 86 0T'¥ /8T 1.0 1.0 1.0 0S8 03 %G'€Z uaponyAxo 1
(L9ze) (29'5¢) (£9°€¢) (L9°52) (£99) (£9°¢) (£9°71) (00°0) .
9/°G 109 G8'g FARS 892 04 YT 1.0 059 03 %G'€Z uaponyAXo 1
(ee22)  (L928)  (00°TE) (L922) (£9°9) (e€2) (eg71) (00°0) :
82'S 8T'9 19'G 187 87'¢ 89'T Ge'T 1.0 Y47 03 %G'€Z uaponyAxo 1
Svao09 Svasy Svdaog Sva et Sva 09 Svasy  Svaog Svaesr
snpunjoisniadAd wnge wnipodousy) By Jw sasoq juswiyeat |

(saeak omy Jo uea|N ) 0relod Jo abels doad SNOLIBA 18 ,W /SPaam JO Jaquinu U0 D3 946G €Z Usjon|JAXO 40 10943 :Z 3|qeL

203

J. Crop and Weed, 15(3)



Bio-efficacy evaluation of oxyfluorfen 23.5% EC

sisayuased ul are eyep Jeulblio ‘pajussald ate vlep paw.iojsuea) 1004 atenbs : 810N

150°0 €00 Z€00 650°0 LE0°0 000 (0°0)asn
LT0°0 1100 0700 6700 Z10°0 €100 () w3s
(00°6) (29°9) (00°¢) (L97) (00°€) (e£72)
80°¢ 87’z /87T I'N 122 /87T 89T I'N —  (%98y2 Apsam) j0.11U0d paresnun ‘
(3992 984} Paspn)
(L92) (00°0) (00°0) (002) (00°0) (00°0) Buimos Jaye sAep o pue 0z
8T 1270 1.0 I'N 85T 1270 1.0 I'N — 1e sBuipsam puey om| 1
(002) (00°0) (00°0) (071) (00'7) (00°0)
85T 1.0 TL°0 I'N 2T 2T 120 I'N — UoINW MesIs 1
(£92) (eg1) (00°0) (L9771) (00'1) (00°0)
8T Ge'T 120 I'N YT 2T 1.0 N eybygL0 dM %0/ UIzngqiisiy 1
(eg1) (00'71) (00°0) (00°0) (00°0) (00°0)
Ge'T 2T 1.0 I'N TL°0 1270 120 I'N 058 03 %G'eZ uaponAxo 1
(00°9) (ege) (£9771) (ege) (002) (00°0)
Ge'z 96'T YT I'N 96°'T 85T 120 I'N 059 03 %G'ez uapionAxo ‘1
(00%) (eg2) (00'1) (e£2) (297) (00'1)
e 89'T 2T I'N 89T LT 2T I'N Y47 03 %G'€Z uaponAxo 1
Svao9 Svasyr Svaoe SvdAST  Svdo09 Svasy  Svaog Svaet
Joulw suereyd eqe snojIBIN BY/|W S8soq juswiyeal

(saeak omy Jo uea| ) doad Jo abels snolren e 01e10d JO ;W /Paam JO JaquUNU U0 D 94G'EZ UJI0NJAXQ J0 108443 € a|qel

204

J. Crop and Weed, 15(3)



Bhattacharya et al.

sisayjuaed ul ae eyep Jeulblio pajussald ate vlep paw.iojsuea) 1004 atenbs : 810N

7,070 €800 190°0 Zr0'0 1,00 L£0°0 Zr00 8€0°0 (0°0)asn
¥20°0 1200 0200 ¥10°0 €200 2100 ¥10°0 Z100 (#® w3s
(90'¥2) (z'12) (z891) (88°¢€T) (Lz'sT) (€2°9) (19°2) (z20)
96t 99y 9Ty 6L°€ L6°€ 0S¢ 9T oT'T —  (198y2 Apaam) |013u02 pareanun ‘
(399y2 981 Paspn)
(6T°9) (L£7€) (12°9) (92721) (290) (00°0) (9%°0) (99°0) Buimos Jale sAep oy pue 0g
85°C L6'T 69'C v9'€ 90T 1270 86°0 L0T — 1e sBuIpaam puey om| °1
(299) (96°¢) (zg€) (09°9) (01°2) (¥8°0) (z50) (00°0)
Ly TT°¢ 80°C L¥'e 19T 9T'T 10T 120 — yoINW Mens 1
(98°2) (zz9) (90°9) (gT°2) (02771) (¥5°0) (87°0) (00°0)
68°C 65¢C (4 112 8y'T 20T 66°0 120  2yb4G.0 dM %0/ UIzngqLsiy 1
(asv) (€6°2) (212 (2Lv) (z,0) (00°0) (00°0) (00°0)
YA G8'T 29T 82'C oT'T 1270 1.0 T2°0 058 03 %G'€z uaponAxo 1
(0v'9) (¥0'v) (08°€) (z1°9) (€8°0) (00°0) (00°0) (00°0)
€97 €T'e 10T LEC qT'T T2°0 1.0 T2°0 059 03 %G'€z uaponAxo ‘0
(ge'2) (¥7°9) (z6'%) (£2°9) (95°1) (zv°0) (00°0) (00°0)
08'Z v’z €e'e 0.2 T 96°0 1.0 1270 Y47 03 %G'€z uaponyAxo 1
Svydo9 Svadsyr Svao0e SvdAST  Svdo09 Svasy  Svaog Svaet
snpunjou sniadAd wnge wnipodousy) ey Jw sasoq juswieal

(saeak omy Jo uea|y) orerod Jo abels doao snoraea 1e (;w 7 B) spaam Jo ybram AIp Uuo D3 946G EZ UajIoNAXQ J0 19843 7 9|qel

205

J. Crop and Weed, 15(3)



Bio-efficacy evaluation of oxyfluorfen 23.5% EC

(399y2 Apaam) [013U09 palealIuN 1

(3982 9844 paspn)
Buimos Jalye sAep o pue 0z

©

12a7 YT'¥8 TT°09 10°8 76'G6 00°00T 8c¢8 €es — 1e sBuipsam puey om| 1
99/ 9¢'18 6¢'LL G9'6S 99'76 00°00T 00°'00T 00°00T — yanw mens 1
€e'/9 €L0L 2669 6787 G¢'98 7€'G8 8008 00'00T :2YDB%G.0 dM %0/ UlznqrLis iy i
60’18 1298 0v'.8 66°'99 87'96 00°00T 00°'00T 00°'00T 0S8 03 %G'€Z uaponyAXQO 1
ov'eL 66°08 il TT°€9 8,68 1926 00°00T 00°'00T 099 03 %G°€Z uaponyAXO ‘1
S¥'69 ov'vL G0/ 2e1S 1888 8506 T9'T8 00°00T Gey 03 %G°€Z uaponyAXO 1
Svda 09 Svda sy Svdaog Svaedrt Svda 09 Svda sy Svdaog Svaedrt
snpunjousniadAd wnge wnipodouay) By W s8soq juswieal ]
(saeak omy Jo uealA) 01e10d JO 3bels doad snoLieA Je Aoualdlye |041U0d PaaM U0 DT 945G EZ UBLIONAXO JO 10813 :9 9|qel
sisayjuaed ul are e1ep Jeulblio ‘pajussald ate elep paw.iojsues] 1004 arenbs : 810N
2800 9500 TS0°0 790°0 8500 6€0°0 (S0'0)dsn
1200 8700 1700 1200 6700 €700 () w3s
(¥6'6) (09°9) (29'7) (99°6) (sT'9) (8€2)
€ee 17T 12e [N 6T€ 85 0LT I'N —  (%193yd Apsam) |0.3u02 pajeanun ‘1
(399y0 931} paspn) Buimos
(26'0) (000) (00°0) (0L°71) (00°0) (00°0) Jaye sAep o pue 0g
6T'T T.°0 T.0 IIN 8y'T T.°0 T.°0 IIN — 1e sBuipaam puey om| 1
(280) (29°0) (00°0) (ce1) (z20) (00°0)
LTT 9017 1.0 I'N GE'T 0T'T 1.0 I'N - ya|nw mens 1
(85°0) (5€°0) (00°0) (02°0) (59°0) (00°0)
70'T 260 TL0 I'N 0T'T 10T TL0 I'N ey B3 620 dM %0. UIZnqrisiN 'L
(£90) (00°0) (00°0) (00°0) (00°0) (00°0)
80T 1.0 1.0 I'N 1.0 1.0 1.0 I'N 0S8 03 %G e uaponyAxo 1
(86'T) (08°0) (¢v0) (2L71) ¥0'1T) (#5°0)
/ST vT'T 960 IIN 197 vt 20T IIN 099 03 %S'€Z UaponyAX0 ‘0
(¥2'2) (ot'1) (52°0) (2v'2) (sv'1) (00°0)
99T 9C'T Tl I'N LT or'T 1.0 I'N 1A% 03 %G'eg uaponAxo 1
Svda 09 Svda sy Svdaog Svda &l Svda 09 Svda sy Svdaog Svda st
Joulw sirefeyd 'R sMojIlsN ey |w sasoq juswIeal L

(saeak omy Jo uea|n) “o1e10d Jo abels doad snotea 1e (;w / B) spaam Jo 1ybiam AIp U0 D3 045G €2 UsJIONIAXO J0 199)43 :G 3|qeL

206

J. Crop and Weed, 15(3)



Bhattacharya et al.

80°€ 8.9 EV'S 6.0 VL€ T€C (S0'0)as
00T 02'¢ 9T 92°0 T G0 () w3s
G5'8T G'6TS eIV 82917 8€'G8 v¥'69 — (393y2 Apaam) [021u00 pajeanun ‘1
08'G¢ G'0€S €8L. €8T 25121 9T'TL — (3280 981} paspn)
Buimos Jaye sAep of pue
0Z Ye sBuipaam puey omL °1
81'¢¢ 1°9¢S 9°¢9. T9.T 9€'8TT 0299 — yajnw mens m._.
9¢'T¢ 8¢¢S 8'eyl €vaT 9%°'88 9’19 2y 63670 dM %0Z uiznqrisiy "L
€¥'G¢ €'8¢S 2’99/, 1,087 LCTCT TG'69 088 03 %SG'£Z uapon}AXO m._.
£8'¢¢ 1'G2S I7AVASTA 9Vv.LT T19'86 ¥2'99 099 03 %G'€Z uapon|IAXO N._.
¢l'ie 6'€¢S LIvL 2’897 7€'¢6 ¢L'e9 Gy 03 %SG'£Z uaponIAxQ H._.
(ey1)  (vey0T)ssagqny  (;w B) uononpoud  (;w B) swiney pued (wo) ey ju
pJaIA fe10L Jo ou |e10] Janew Aup [e1o0l Jom Aug saAeg| Jo 'ON 1yblayilueld  sesoq Jusweal |
(saeak om Jo uealn) "o1e10d Jo sas1aweaed plalA pue yimoab uo D3 94G'€Z ualion|IAXQ J0 19913 :8 9|qel
— — — — — — — — — (31982 Apaam) |043U09 paleauN “
(o8yo
991} paspn) Buimos Jsyye sAep O
¥.'06 00°00T 00°00T 1IN 0¥'¢8 00°00T 00°00T I'N — pue Oz e sbuipsam puey om| M.r
92'E6 00°00T 00°00T I'N G.'C6 £v'68 00°00T I'N — yojnw meas v.r
'Ll 9€'08 76'€8 I'N S6'v. 9L 00°00T I'N ey B 620 dM %0. ulizngqrisin m.r
9T'v6 G/'E6 00°00T I'N 00°00T 00°00T 00°00T I'N 088 03 %S'€2 Uapon|iAx0 N.r
G2'T6 £6'88 00°00T I'N €98 6¢'88 00°00T I'N 099 03 %S'€2 Uapion|4Ax0 H.r
8008 T1/.°G8 TO'T6 I'N 89'T8 60°€8 T€'LL 1N qcv 03 %S €2 Uapon|}Ax0 1
Svaong Sva sy Svaog Svasesrt Svao9 Svda sy Svaog Svasesrt
Joulw sueeyd 'R SMOIIBN ey Jw sasoq juswIeal L

(saeak omy Jo ues|p) ‘o1e10d Jo abels doad snolrea 1e AJualdiyse [041U0D PAaM U0 DT 94G'SZ UBLIONPAXO JO 10813 :/ 9|qel

207

J. Crop and Weed, 15(3)



Bio-efficacy evaluation of oxyfluorfen 23.5% EC

Growth, yield attributes and yield of potato

Experimental results (Table 8) showed that various
weed management practices including herbicidal
treatments significantly influenced the growth attributes
as well as yield attributes and yield of potato. Treatment
receiving hand weeding at 20 and 40 days after crop
sowing (T,) significantly had highest plant height (71.16
cm), number of leaves per plant (127.52) and dry weight
of haulm(182.3 g m?). This treatment was followed by
T, T.and T, treatments. This happened mainly due to
better control over weed population under T treatment
during critical period of crop-weed competition. The
lowest result was noticed with the treatment untreated
control (T.). Highest dry weight of tubers was registered
with the treatment T,. The second higher result was
recorded with T, producing 2.34 per cent higher tuber
dry weight over T, treatment. Treatment T significantly
registered highest total dry matter to the tune of 2.06
and 5.00 per cent higher over T_ and T, respectively.
Potato plots treated with T significantly produced
highest number of tubers per ha and was followed by T,
whereas the lowest was recorded with T.. Treatment
comprised of hand weeding at 20 and 40 days after crop
sowing (T,) maintained its superiority with highest total
tuber yield (25.80 t ha*). Plots sprayed with Oxyfluorfen
23.5% EC @ 850 ml ha* (T,) produced 6.71, 11.93,
14.65 and 19.61per cent higher tuber yield over T,, T , T,
andT,, respectively and proved as second best treatment.
Overall Oxyfluorfen 23.5% EC applied @ 850 ml ha!
was highly effective in controlling weeds and
subsequently producing higher potato tuber yield as
compared to untreated control (weedy check).

Phytotoxicity

There has been no phytotoxic effect whatsoever in
potato at different doses of oxyfluorfen used in the study.
From the experiment, it is concluded that among the
different treatments, hand weeding at 20 and 40 days
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after crop sowing maintained its superiority with highest
control of weeds and crop yield. Among herbicidal
treatments, Oxyfluorfen 23.5% EC @ 850 ml ha?
showed higher efficiency in controlling weeds with
lowest number and dry weight of weeds after weed free
check system. Therefore, the use of Oxyfluorfen 23.5%
EC @ 850 ml ha* can be suggested for the check of
weeds in potato crop.
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