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ABSTRACT 

A field experiment were conducted for two years at Agricultural Research Station, Bhavanisagar of Tamil Nadu Agri-
cultural University, during kharif season of 2009 and 2010 to evaluate the new formulation of oxyfluorfen (23.5% EC) 
on weed control in onion. Weeds constitute one of the biggest problems in agriculture that not only reduce the yield and 
quality of onion but also utilize essential nutrients. Hence, weed control is essential for increasing onion production. 
Based on two years field experimentation, it was found that pre-emergence application of oxyfluorfen (23.5% EC) at 
400 g·ha−1 gave significantly lower total weed density, weed dry weight and higher weed control efficiency at all the 
intervals. Application of new formulation of oxyfluorfen (23.5% EC) at 200 g·ha−1 as pre-emergence herbicide can keep 
the weed density and dry weight below the economic threshold level and increase the bulb weight (42.56 and 43.87 g) 
and yield (15940 and 15610 kg·ha−1) in onion. Unweeded control accounted for lower bulb yield which inturn reflected 
through higher weed index of 60.6 and 56.1 per cent, respectively during both the years, due to heavy competition of 
weeds for nutrients, space and light. 
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1. Introduction 

Onion (Allium cepa var. aggregatum L.) belonging to the 
family Alliaceae is one of the important bulbous vegeta-
ble crop of economic importance and widely cultivated 
all over the world, with particular distribution in the 
Asian continent and in Europe. Onion is popularly 
known as “Queen of kitchen” because of its characterstic 
flavour. Due to its poor competitive ability with its slow 
initial growth and lack of adequate foliage makes onion 
weak against weeds. In addition, their cylindrical upright 
leaves do not shade the soil to block weed growth. Un-
controlled weed growth reduces the bulb yield upto 40 - 
80 per cent depending upon the nature of intensity and 
duration of weed competition in onion field [1]. Chemi-
cal weed control is a better supplement to conventional 
methods and forms an integral part of the modern crop 
production. Thus use of herbicides is one of the options 
left with the farmers to eliminate crop weed competition 
at early growth stage of crop. The common weed man-
agement practice for onion is pre-emergence application 
of selective herbicides like pendimethalin, oxyfluorfen  

and oxadiazon followed by one hand weeding. Under 
chemical method of weed management, the rotation of 
herbicides is more essential to prevent the weeds to de-
velop resistance to herbicides. Beneath these backdrops, 
newer formulation of herbicides is coming in the market 
with wide spectrum of weed control efficiency. The new 
herbicide formulations are to be evaluated for their bio- 
efficacy of controlling wide range of weed flora, better 
crop growth and yield of onion. In view of the above 
facts, an experiment on “Efficiency evaluation of new 
formulation of oxyfluorfen (23.5% EC) on weed control 
in onion and their residual effect on succeeding crops” 
was formulated with the following objectives: 

1) To evaluate the bio-efficacy of new formulation of 
oxyfluorfen (23.5% EC) on weed control in onion; 

2) To examine phytotoxic effects of oxfluorfen in onion. 

2. Materials and Methods  

2.1. Experimental Site and Initial Soil  
Characteristics 

Field experiments were laid out during kharif seasons of *Corresponding author. 
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2009 and 2010 in North Block Farm of Agricultural Re-
search Station (ARS) Bhavanisagar, located at Western 
Zone of Tamil Nadu. The geographical location of the 
experimental site is 11˚29''N latitude and 77˚08''E longi-
tude with an altitude of 256 m above MSL and the farm 
receives the normal total annual rainfall of 696 mm in 42 
rainy days. The soil of experimental site was well 
drained red sandy loam in texture (20.19% clay, 9.74% 
silt, 31.32% fine sand and 38.74% coarse sand) with low 
in available nitrogen, medium in available phosphorus 
and high in available potassium. The soil analysed 
230.40, 20.20 and 268 kg·ha−1 of KMnO4-N, Olsen-P and 
NH4OAc-K, respectively with EC of 0.18 dSm−1, pH of 
6.8 and organic carbon of 0.55%.  

2.2. Experimental Design, Selection of Cultivar 
and Sowing 

The experiment was laid out in randomized complete 
block design (RBD) with ten treatments and replicated 
thrice. The gross plot and net plot size adopted was 30.00 
m2 (6.0 m × 5.0 m) and 22.96 m2 (5.6 m × 4.1 m). Small 
onion (Allium cepa var. aggregatum L.) variety CO 4 
maturing in 65 - 70 days suitable for cultivation in Tamil 
Nadu was used for the study. The onion was sown manu-
ally keeping the distance of 22.5 × 10 cm at 1000 kg·ha−1 
of bulb rate during first week of June 2009 and 2010. 
After sowing the bulb, immediately a light irrigation was 
given to the crop for uniform germination. 

2.3. Treatment Details 

Treatments consisted of pre-emergence application of 
already registered oxyfluorfen (goal) at 200 g·ha−1, new 
formulation of oxyfluorfen (23.5% EC) at 150, 200, 250, 
300 and 400 g·ha−1, pendimethalin 0.75 kg·ha−1 + Hand 
weeding on 45 DAS, pendimethalin 0.75 kg·ha−1 + Ro-
tary weeding on 45 DAS, Hand weeding twice on 25 and 
45 DAS and unweeded check. The herbicides as per the 
treatment schedule were applied as pre-emergence at 
third day after sowing followed by a hand weeding on 45 
DAS. Hand operated knapsack sprayer fitted with a flat 
fan type nozzle (WFN 40) was used for spraying the her-
bicides adopting a spray volume of 500 litres·ha−1. For 
mechanically weeded plots, one weeding was given on 
45 DAS with rotary weeder in between rows and the 
weeds within the rows were removed manually. The 
recommended dose of 100:150:75 kg·NPK·ha−1 in the 
form of urea, single super phosphate and muriate of pot-
ash were applied to all plots uniformly in lines and fifty 
per cent of the nitrogen was applied as basal while, the 
remaining dose was top dressed on 25 DAS and 45 DAS 
in equal splits. During the course of experiment, the data 
were recorded on predominant weed flora, weed density 
and dry weight in onion. 

2.4. Observations on Weeds  

2.4.1. Weed Density 
The weed count was recorded species wise using 0.5 m × 
0.5 m quadrat from four randomly fixed places in each 
plot and the weeds falling within the frames of the quad-
rat were counted, recorded and the mean values were 
expressed in number m−2. The density of grasses, sedges 
and broad leaved weeds and the total weeds were re-
corded at 20, 40 and 60 days after sowing and expressed 
in number m−2.  

2.4.2. Weed Dry Weight 
The weeds falling within the frames of the quadrat were 
collected, categorised into grasses, sedges and broad-
leaved weeds, shade dried and later dried in hot-air oven 
at 80˚C for 72 hrs. The dry weight of grasses, sedges and 
broadleaved weeds were recorded separately at 20, 40 
and 60 days after sowing and expressed in kg·ha−1. 

2.4.3. Weed Control Efficiency 
Weed control efficiency (WCE) was calculated as per the 
procedure [2]. 

c t

c

WD WD
WCE% 100

WD


   

where,  
WCE—weed control efficiency (per cent); 
WDc—weed biomass (g·m−2) in control plot; 
WDt—weed biomass (g·m−2) in treated plot. 

2.4.4. Weed Index 
Weed index (WI) was calculated as per the method [3]. 

X Y
WI 100

X


   

where, X = yield (kg·ha−1) from minimum weed compe-
tition plot;  

Y = yield (kg·ha−1) from the treatment plot for which 
WI is to be worked out. 

2.5. Statistical Analysis  

The data collected for onion was statistically analysed by 
following procedure for randomised block design [4]. 
The data pertaining to weeds and germination were  

transformed to square root scale of  X 2  and ana-  

lysed [5]. Whenever significant difference existed, criti-
cal difference was constructed at five per cent probability 
level.  

3. Results and Discussion  

3.1. Effect on Weeds 

Weed flora of the experimental field in onion was pre-
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dominantly consisted of nine species of broad leaved 
weeds, five species of grasses and a sedge weed. The 
dominant grassy weed species were Cynodon dactylon, 
Acrachne racemosa and Dactyloctenium aegyptium. 
Among the broad leaved weeds Boerhaavia diffusa, 
Parthenium hysterophorus and Digeria arvensis were the 
dominant weeds. Cyperus rotundus was the only sedge 
present in the experimental field.  

3.2. Weed Density 

Pre-emergence application of new formulation of oxy-
fluorfen at 250, 300 and 400 g·ha−1 followed by one hand 
weeding on 45 DAS resulted in effective control of broad 
leaved weeds, grasses and to some extent sedge due to its 
broad spectrum action (Table 1). Thus, broad leaved 
weeds were effectively controlled with the herbicide. 
Pre-emergence application of oxyfluorfen at higher doses 
of 300 and 400 g·ha−1 followed by oxyfluorfen at 250 
g·ha−1 gave more impressive control of broad leaved 
weeds like Boerhaavia diffusa, Parthenium hysteropho-
rus and Digeria arvensis due to the herbicidal effect over 
cell membrane causing distruption of the cells, ionic 
balance and ultimately death of weeds [6]. The pre- 
emergence application of oxyfluorfen at 240 g·ha−1 re-
duced the density of broad leaved weeds (70% to 90%) 
in onion compared with non treated plots [7]. Application 
of oxyfluorfen at 400 g·ha−1 resulted in the weed control 
of more than 90 per cent of weeds, but the herbicide in-
hibited the crop growth. Several research findings showed 
that oxyfluorfen has successfully controlled broad leaved 
weeds in vegetable systems including broccoli [8], onion 
[9], chilli pepper [10], cauliflower [11] and cabbage [12]. 
Pre-emergence application of oxyfluorfen most effec-
tively decreased the number of annual broad leaved 
weeds in onion and cabbage [13].  

3.3. Weed Dry Weight 

Weed dry weight is the most important parameter to as-
sess the weed competitiveness for the crop growth and 
productivity. Sparse weeds with high biomass might be 
more competitive for crops than dense weeds with lesser 
dry matter. Considerable reduction in weed dry weight 
was recorded with the application of oxyfluorfen at 300 
and 400 g·ha−1 at all the stages of observation and it was 
followed by pre-emergence application of oxyfluorfen at 
250 g·ha−1 and pendimethalin (Table 2). Minimum dry 
weed biomass was recorded in plots sprayed with 
pendimethalin while, maximum dry weed biomass was 
noticed in weedy check, where weeds were not con-
trolled [14]. Weed control efficiency which indicates the 
comparative magnitude of reduction in weed dry matter, 
was highly influenced by different weed control treat-
ments. The application of oxyfluorfen, pendimethalin 

and diuron were evident even after 60 days after sowing 
as shown by the minimum weed count, weed dry matter 
production and the maximum weed control efficiency 
[15]. Throughout the experimental period, weed control 
efficiency was higher with pre-emergence application of 
oxyfluorfen at 400 g·ha−1 followed by oxyfluorfen spray 
at 250 and 300 g·ha−1 owing to the fact that it registered 
lesser weed density and weed dry weight [16].  

3.4. Phytotoxicity Effect on Onion 

The new formulation of oxyfluorfen at 300 and 400 
g·ha−1 as pre-emergence application showed phytotoxic-
ity symptoms like bleaching, leaf tip burn, leaf curling 
and also stunting of growth upto 45 DAS in onion (Table 
3). The pre-emergence application of oxyfluorfen at 250 
g·ha−1 controlled weeds effectively but resulted in lower 
yield because of its higher phytotoxicity on onion crop 
and it was only for a short period [17]. Severity of the 
symptoms increased in onion with increase in rate of 
herbicide application and symptoms were visible upto 30 
DAS when the herbicide was applied at higher dose of 
400 g·ha−1. The crop injury was transient and appeared 
stunted for one month, after that the crop appeared nor-
mal. The pre-emergence application of oxyfluorfen at 300 
to 600 g·ha−1 resulted in 30 per cent injury in strawberry 
[18]. The post-emergence application of oxyfluorfen at 
150 g·ha−1 showed phytotoxicity symptoms in pea [19]. 

3.5. Effect on Crop 

During both the years of study, among the weed control 
treatments, pre-emergence application of oxyfluorfen at 
200 g·ha−1 recorded higher bulb yield of 15,940 and 
15,610 kg·ha−1

 due to better control of weeds at critical 
stages thus providing favourable environment for better 
growth and development leading to enhanced bulb yield 
(Table 4). This treatment was comparable with oxy- 
fluorfen at 250 g·ha−1 with a bulb yield of 15,120 and 
15,090 kg·ha−1 during kharif 2009 and 2010, respectively. 
Onion productivity is mainly decided by the weed con- 
trol efficiency of weed management methods. The pre- 
emergence herbicides offer the most practical, effective 
and economical method of weed control for increasing 
bulb yield of onion [20]. Hand weeding twice on 25 and 
45 DAS and application of pendimethalin at 0.75 kg·ha−1 
+ HW on 45 DAS was the next best treatment compared 
to new formulation of oxyfluorfen at 200 and 250 g·ha−1 
and this was recorded higher bulb yield during both the 
years. Higher bulb yield attributes were recorded with the 
pre-emergence application of pendimethalin at 0.75 
kg·ha−1 + HW on 45 DAS over already registered oxy-
fluorfen (goal) at 200 g·ha−1 applied plots and this might 
due to weed free environment and effective utilization of 
ll above and below ground available resources. Bulb  a    
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Table 1. Effect of different weed management practices on total weed density in onion. 

Total weed density (No. m−2) 

Kharif, 2009 Kharif, 2010 Treatments 

20 DAS 40 DAS 60 DAS 20 DAS 40 DAS 60 DAS 

T1: PE oxyfluorfen (Goal) at 200 g·a.i·ha−1 5.57 (28.97) 8.50 (70.21) 6.97 (46.54) 5067 (30.14) 8.42 (68.94) 7.88 (60.13) 

T2: PE oxyfluorfen at 150 g·a.i·ha−1 7.09 (48.31) 10.57 (109.73) 9.06 (80.16) 6.78 (43.95) 10.00 (97.91) 9.57 (89.53) 

T3: PE oxyfluorfen at 200 g·a.i·ha−1 6.04 (34.50) 9.34 (85.32) 7.66 (56.72) 5.73 (30.85) 9.13 (81.45) 8.14 (64.32) 

T4: PE oxyfluorfen at 250 g·a.i·ha−1 5.07 (23.71) 7.87 (59.95) 6.78 (43.97) 5.01 (23.10) 8.03 (62.45) 7.34 (51.80) 

T5: PE oxyfluorfen at 300 g·a.i·ha−1 4.48 (18.11) 7.72 (57.54) 5.99 (33.90) 4.15 (15.25) 7.48 (54.02) 6.25 (37.11) 

T6: PE oxyfluorfen at 400 g·a.i·ha−1 3.55 (10.61) 6.34 (38.18) 4.70 (20.11) 3.60 (10.94) 6.15 (35.86) 4.83 (21.29) 

T7: Pendi. at 0.75 kg·ha−1 + HW on 45 DAS 6.95 (46.30) 9.57 (89.52) 6.57 (41.17) 6.64 (42.05) 9.27 (83.94) 6.81 (44.32) 

T8: Pendi. at 0.75 kg·ha−1 + RW on 45 DAS 7.04 (47.50) 9.35 (85.39) 6.52 (40.45) 6.57 (41.18) 9.29 (84.38) 6.79 (44.12) 

T9: HW twice on 25 and 45 DAS 14.54 (209.38) 8.38 (68.29) 7.14 (49.00) 13.08 (169.14) 9.24 (83.29) 7.78 (58.55) 

T10: Unweeded control 14.25 (201.03) 24.77 (611.51) 11.05 (120.12) 13.67 (184.80) 20.09 (438.63) 10.83 (115.23)

SEd 0.50 1.30 0.82 0.43 0.80 0.67 

CD (P = 0.05) 1.05 2.74 1.72 0.90 1.69 1.40 

Figures in parenthesis are original values must need for differentiating the original and transformed values; PE: Pre emergence; HW: Hand weeding; Pendi: 
Pendimethalin. 

 
Table 2. Total weed dry weight and weed control efficiency as influenced by different weed management practices in onion. 

Kharif, 2009 Kharif, 2010 

WCE (%) WCE (%) Treatments Total weed dry weight 
(kg·ha−1) 20 DAS 40 DAS 

Total weed dry weight  
(kg·ha−1) 20 DAS 40 DAS 

T1: PE oxyfluorfen (Goal) at 200 g·a.i·ha−1 
5.61 

(29.48) 
11.68 

(134.36) 
88.42 84.01 

5.99 
(33.86) 

11.95 
(140.86) 

86.45 83.06 

T2: PE oxyfluorfen at 150 g·a.i·ha−1 
7.21 

(49.96) 
15.84 

(248.75) 
80.38 70.39 

6.88 
(45.30) 

15.55 
(239.85) 

81.88 71.15 

T3: PE oxyfluorfen at 200 g·a.i·ha−1 
6.42 

(39.24) 
12.84 

(163.24) 
84.59 80.57 

6.05 
(34.58) 

12.50 
(154.34) 

86.17 81.43 

T4: PE oxyfluorfen at 250 g·a.i·ha−1 
5.15 

(24.51) 
11.34 

(126.56) 
90.37 84.94 

5.06 
(23.63) 

11.16 
(122.56) 

90.55 85.26 

T5: PE oxyfluorfen at 300 g·a.i·ha−1 
4.54 

(18.63) 
10.57 

(109.79) 
92.68 86.93 

4.49 
(18.20) 

10.48 
(107.74) 

92.72 87.04 

T6: PE oxyfluorfen at 400 g·a.i·ha−1 
3.81 

(12.49) 
9.48 

(87.91) 
95.10 89.54 

3.86 
(12.93) 

9.22 
(83.10) 

94.83 90.00 

T7: Pendi. at 0.75 kg·ha−1 + HW on 45 DAS 
6.71 

(42.99) 
13.50 

(180.14) 
83.12 78.56 

6.35 
(38.33) 

13.74 
(186.76) 

84.67 77.53 

T8: Pendi. at 0.75 kg·ha−1 + RW on 45 DAS 
6.55 

(40.92) 
13.09 

(185.54) 
83.93 77.92 

6.19 
(36.26) 

13.87 
(190.50) 

85.49 77.09 

T9: HW twice on 25 and 45 DAS 
14.64 

(212.34) 
11.95 

(140.74) 
- 83.25 

14.40 
(207.68) 

11.57 
(131.85) 

- 84.14 

T10: Unweeded control 
16.02 

(254.61) 
29.02 

(840.22) 
- - 

15.87 
(249.95) 

28.87 
(831.32) 

- - 

SEd 0.41 0.79 - - 0.57 0.76 - - 

CD (P = 0.05) 0.87 1.65 - - 1.19 1.60 - - 

Figures in parenthesis are original values must need for differentiating the original and transformed values; PE: Pre emergence; HW: Hand weeding; Pendi: 
Pendimethalin. 
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Table 3. Per cent rating of phytotoxic effects in onion. 

Phytotoxicity rating in onion 

Kharif, 2009 Kharif, 2010 Treatments 

3 DAHS 7 DAHS 15 DAHS 21 DAHS 3 DAHS 7 DAHS 15 DAHS 21 DAHS

T1: PE oxyfluorfen (Goal) at 200 g·a.i·ha−1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T2: PE oxyfluorfen at 150 g·a.i·ha−1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T3: PE oxyfluorfen at 200 g·a.i·ha−1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T4: PE oxyfluorfen at 250 g·a.i·ha−1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T5: PE oxyfluorfen at 300 g·a.i·ha−1 2.0 1.0 0.0 0.0 2.0 1.0 0.0 0.0 

T6: PE oxyfluorfen at 400 g·a.i·ha−1 4.0 3.0 2.0 0.0 4.0 3.0 2.0 1.0 

T7: Pendi. at 0.75 kg·ha−1 + HW on 45 DAS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T8: Pendi. at 0.75 kg·ha−1 + RW on 45 DAS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T9: HW twice on 25 and 45 DAS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T10: Unweeded control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Data not statistically analysed; PE: Pre emergence; HW: Hand weeding; Pendi: Pendimethalin. 

 
Table 4. Effect of weed management methods on yield and weed index of onion. 

Kharif, 2009 Kharif, 2010 

Treatments Bulb  
weight (g) 

Bulb yield 
(kg·ha−1) 

Weed index (%)
Bulb  

Weight (g) 
Bulb yield 
(kg·ha−1) 

Weed index (%)

T1: PE oxyfluorfen (Goal) at 200 g·a.i·ha−1 36.87 12540 21.33 35.17 12650 18.96 

T2: PE oxyfluorfen at 150 g·a.i·ha−1 37.42 13860 17.69 36.87 13530 15.18 

T3: PE oxyfluorfen at 200 g·a.i·ha−1 42.56 15940 0.00 43.87 15610 0.00 

T4: PE oxyfluorfen at 250 g·a.i·ha−1 40.29 15120 5.40 39.56 15090 3.14 

T5: PE oxyfluorfen at 300 g·a.i·ha−1 39.42 14250 10.60 37.42 14050 9.99 

T6: PE oxyfluorfen at 400 g·a.i·ha−1 37.68 13760 18.01 36.19 13830 11.40 

T7: Pendi. at 0.75 kg·ha−1 + HW on 45 DAS 38.21 13180 16.69 38.78 13220 13.32 

T8: Pendi. at 0.75 kg·ha−1 + RW on 45 DAS 37.42 12940 19.51 37.83 12730 18.45 

T9: HW twice on 25 and 45 DAS 38.82 12880 10.16 39.42 14680 5.96 

T10: Unweeded control 14.82 6280 60.60 18.43 6840 56.18 

SEd 0.87 688 - 0.91 712 - 

CD (P = 0.05) 1.88 1384 - 1.92 1432 - 

PE: Pre emergence; HW: Hand weeding; Pendi: Pendimethalin. 

 
yield reduction in onion is directly related to increasing 
weed density, dry weight and intensity of weed interfer-
ence throughout the crop period [21]. 

Eventhough, the weed control efficiency was higher 
under application of oxyfluorfen at 300 and 400 g·ha−1 
the bulb yields were lower and the reason might be due 
to initial phytotoxicity symptoms on onion, which re-
sulted in lesser plant height, leaf area, number of leaves 

and dry matter production and to end with lower bulb 
yield. Pre-emergence application of oxyfluorfen at lower 
doses of 150 g·ha−1 and oxyfluorfen (goal) at 200 g·ha−1 
registered lower bulb yield when compared to other her-
bicidal treatments due to poor control of problematic 
weeds like Cynodon dactylon, Dactyloctenium aegyptium, 
Cyperus rotundus and Parthenium hysterophorus which 
showed higher weed density, dry weight and lower weed 
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control efficiency. Under such conditions the crop may 
not be able to put forth optimum growth due to lack of 
resources resulting in reduced leaf area, dry matter pro-
duction and finally recorded lower bulb yield of onion. 
Unweeded control recorded lesser bulb weight during 
both the years of study. Among the weed control meth-
ods, higher weed index of 21.3 and 18.9 per cent was 
recorded in pre-emergence application of oxyfluorfen 
(goal) at 200 g·ha−1, which might be due to greater com-
petition stress with prolific weed growth and higher nu-
trient removal by weeds. 

4. Conclusion 

From the present investigation, it could be concluded that 
the pre-emergence application of oxyfluorfen (23.5% EC) 
at 200 g·ha−1 can keep the weed density and dry weight 
reasonably at lower level and enhance the productivity of 
kharif onion resulting in higher economic returns. 
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