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ABSTRACT

Two field experiments were carried out during two successive winter seasons (2016/17-2017/18) at Agricultural Research
Station, Kafr El-Sheikh Governorate, Agricultural Research Center, to study the effect of twenty four treatments which were a
combination of eight weed control treatments (i.e., Against, Against with hand hoeing once, Floro, Floro with hand hoeing once, Stomp
extra, Stomp extra with hand hoeing once, hand hoeing twice and unweeded check) and three planting population including 120, 180
and 240 thousand plants/fad on weeds control, growth characters, onion production and its quality. All tested weed control treatments
significantly increased onion growth characters and yield during the two seasons. Weed control treatment by Floro at rate of 750
cm’/fad+ hand hoeing once at 45 days after transplanting, reduced percentage of dry weight of broad-leaved, grassy and total weeds at
60 and 90 days after transplanting by (97.08 & 96.39 %), (90.50 & 90.50%) and (96.20 & 95.20 %) in the average survey in 2016/17 and
2017/18 seasons, respectively, compared to unweeded check. The same treatment produced the highest average bulb weight, marketable
and total bulbs yield per fad by about 45.67, 74.56 and 59.78 % when compared with unweeded check in the average of both seasons,
respectively with best storability along with bulbs quality at low cost of onion production, demonstrate that weed control is very
important in the onion fields. Also, onion plant grown at 180 thousand plants/fad revealed a very promising effect for marketable and
total yield with the average of 17.89 and 20.24 % in conjunction with a great reduction in the total weed biomass/m? at 60 and 90 days
after transplanting by about 25.51 and 25.77 % in the two seasons compared to 120 thousand plants/fad., respectively. The maximum
values of total soluble solids, percentage of dry matter in bulbs, and remaining marketable bulbs after storage for six months were
achieved under the density of 120 or 180 thousand plants/fad in both seasons. Total bulb yield/fad showed highly significant negative
correlation with each of dry weight of broad-leaved, grassy and total weeds as well as culls yield/fad. Therefore, the use of integration
between Floro EC 24% as post-emergence herbicide at rate of 750 cn’/fad (21 days after transplanting) followed by hand hoeing once at
45 days after transplanting plus plant density of 180 thousand plants/fad is the best choice for the onion farmers of this area to achieve
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maximum onion bulb yield/fad, storability and quality of onions with higher economic returns.
Keywords: Onion, bulb yield, pendimethalin, oxfluorfen, acetochlor and herbicides.

INTRODUCTION

Onion (Allium cepa, L.) is one of the most important
crops, in Egypt. As a top agricultural country in the region
and Africa, Egypt ranks high among highly producing
countries worldwide with total cultivated area of 162,833
faddan in 2016 producing 2 million tons with an average of
14.43 ton/faddan (Yearly Book of Economics and Statistics
of the Agric. Ministry in Egypt, 2017).

One of the strong potential causes of the great
reduction in onion yield is related to weed competition,
because of the peculiar canopy structure of the onions. The
traditional methods of weed control (hoeing and hand
weeding) are laborious, expensive and scanty. Furthermore,
weeding during serious growth stages is very hard due to
increased cost of human works and its rare availability.
Further, the use of single herbicides alone for weed control
is not quit enough due to its narrow spectrum especially
through the long competition period for weeds to this crop.

Some researchers estimated onion yield losses due
to weed competition by 40 to 80% (Channapagoudar and
Biradar, 2007) and as high among 70 to 84% (Swaify,
2009). In this situation the use of broad spectrum weed
control herbicides including pre or post emergence
herbicides as a single or in combination are good choice to
achieve maximum yield with lower cost. Several
herbicides (e.g., pendimethalin and oxyflurofen) were used
successfully in eliminating onion's weeds. Yet, using such
herbicides in combination with hand weeding treatment
was more promising option at all levels of enhancing crop

productivity (Jilani et al, 2007, Hussain et al., 2008,
Kalhapure and Shete, 2012 and Kalhapure ef al., 2014).

Also adaptation can integrate partially for weed
management in this poor competition crop. Many authors
reported that wider spacing caused higher yield per plant,
although the closer spacing gave higher yield per unit area
due to increased plant density up to a certain limit
(Abdelmasieh, 2017 and Walle et al., 2018) and the use
optimum of plant population or spacing has double
characteristic, avoiding strong competition between plants
for growth factors such as nutrients, water and light.

Thus, the objective of this study was to evaluate the
efficiency of several herbicides in comparison with manual
weeding under three planting density and its possible
integration for weed control during the competition duration
period, select the most effective herbicide in weed control in
onion transplanted and their consequent effects on different
parameters of onion crop including yield, yield components
and its storage characters.

MATERIALS AND METHODS

Two field experiments were conducted during two
successive winter seasons 2016/17 and 2017/18 at Sakha
Agricultural Research Station, Kafr El-Sheikh Governorate,
Egypt. Mechanical and chemical properties of soil samples
were determined according to Klute (1986) and Jackson
(1973), which taken up to 30 cm depth from the
experimental sites before transplanting (Table 1).

Table 1. Mechanical and chemical analysis of soil before cultivation in the two growing seasons.

Season Soil Sand Silt Clay Organic matter Textural N P K
pH % classes Ppm

2016/17 7.90 19.00 3357 4743 1.81 Clayey 27.15 16.90 280.0

2017/18 7.88 19.27 30.33  50.40 1.73 Clayey 22.37 18.45 277.10

Previous summer crop was cotton in first season
and maize in second one. The recommended rates of NPK

at 120:45:50 kg/fad in the form of ammonium nitrate,
calcium super phosphate and potassium sulphate were
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applied, respectively. All phosphorus and potash rates were
applied at the time of soil bed preparation, half of the
amount nitrogen was applied after one month of
transplanting and half was applied at 2 months after
transplantation. Irrigation and insect/disease control
measures were performed as recommended by Ministry of

Agriculture during the two seasons of study.

The plot size was 3 x 3.5 m with five ridges 60 cm
apart between ridges, ridging directions was north-south,
transplanting was done on both sides of the ridge.
Herbicides were sprayed in both field experiments by CP3
backpack sprayer with 200 liters water volume per fad. In
both seasons, Giza red seeds were planted in the nursery on
15" and 16" October and plants were transplanted in the
field after 60 days on mid of December.

Weed control and plant population treatments are as

following:-

Ti- Against EC 43% (acetochlor 37.5 % + oxfluorfen
5.5%) 2- chloro — N - (ethoxymethyl) — N - (2- ethyl -
6-methylphenyl) acetamide + 2-chloro-1-(3-ethoxy-4-
nitrophenoxy)-4-(trifluoromethyl) benzene, at rate of
1.25 L/ fad, soil surface application directly, (before
irrigation and transplanting).

T,- Against EC 43% , followed by one hand hoeing at 45
days after transplanting (DAT).

T;- Floro EC 24% (oxfluorfen) 2-chloro-1-(3-ethoxy-4-
nitrophenoxy)-4-(trifluoromethyl) benzene, at rate of
750 cm’/fad, application directly, (after 21 days
transplanting).

T4~ Floro EC 24%, followed by one hand hoeing at 45
DAT.

Ts-Stomp extra CS 45.5% (pendimethalin) [N-(1-
ethylpropyl)-3,4 diethyl- 2,6-dinitrobenzenamine], at
the rate of 1.5 L/fad, soil surface application directly,
(before irrigation and transplanting).

Te- Stomp extra CS 45.5%, followed by one hand hoeing
at 45 DAT.

T;- Hand hoeing twice done, 30 and 45 DAT.

Tg- Unweeded check.

Meanwhile planting population was allocated in

vertical direction:

B;-30 plants/m2 (120 thousand plants/fad).

B,- 45 plants/m’ (180 thousand plants/fad).

B;- 60 plants/m’ (240 thousand plants/fad).

Data recorded:

A. Dry weight of annual weeds:

Annual weeds were hand pulled after 60 and 90
DAT identified to species and classified into three
categories (broad-leaved, grassy and total weeds). The
weight of the dry grass was determined (g/m?), after drying
in a forced draft oven at 70 C” for 48 hours.

B. Weed species susceptibility rating of weeds:

The susceptibility of weeds to herbicides was
measured after 25 days from application the herbicides by
the reduction percentage of the dry weight of each species
compared to the un-weeded check according to Frans and
Talbert (1977) as follow:

o Susceptible (S)=>90%.

e Moderately susceptible (MS) = 80 - 89 %.

e Moderately tolerant ~ (MT) =60 - 79 %.

o Tolerant (T) = <60%

C. Vegetative growth characteristics of crop:

Samples of ten onion plants were collected
randomly from each plot after 90 and 120 DAT to evaluate
onion growth attributes, i.e., plant height (cm), number of
leaves/plant, bulb diameter (cm) and plant dry weight (g).
D. Onion bulbs yield:

The onion yield were harvested when 50% plant tops
were down of each plot and after harvest, onion plants were
left in the field to cure for two weeks, then tops were
removed, and the following data: average weight of the bulb
(g), marketable, culls and total yield (t/fad) were recorded.

E. Bulb quality:

At the time of harvest, ten bulbs were randomly
taken from each plot and bulb diameter (cm), total soluble
solids (T.S.S %) were analyzed by hand Refractrometer and
percentage of dry matter in bulbs (D.M. %) were estimated.
F. Storability of onion bulbs:

Storability was measured as percentage of
marketable total loss in weight of bulbs during a storage
period of six months. Then rotting and sprouting bulbs
were discarded and the remaining marketable bulbs were
weighted.

G- Economic feasibility study:

The following economic criteria were used to
determine the net income (LE) and economic profitability:

1. Total costs of onion production (L.E./ fad): as affected
by different treatments.

2. Total income (L.E./fad) = (Price L.E./ ton) xYield (ton/fad).

3. Net farm return (L.E./fad) = Total income - Total costs.

4. Benefit/Cost ratio (B/C) = Total income/ Total cost.

One ton of marketable onion =2000 L.E. and one
ton of culls onion =800 L.E. as an average of the two
seasons. The economic return was calculated based on
current local market price of onion bulbs and cost of input.
Economical evaluation was conducted using the formulas
described by Cimmyt, 1988.

Correlation study:

Simple correlation matrix was carried out for the
two seasons to investigate the relationship between dry
weight of different weed categories and onion yield and its
quality according to Steel and Torrie (1980).
Experimental Design and Statistical Analysis:

Each experiment was designed in a strip-plot in
RCBD design with four replications. Twenty four
treatments which were a combination of eight weed control
treatments in horizontal plots, also, three levels of planting
population in vertical plots. The obtained data were
statistically analyzed and treatment effects were compared
using least significant difference test (LSD, P <0.05) as
described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

A. Effect of weed control methods and planting
population on weeds:
List of most important weeds present in the field:

The common weed species, at the experimental sites,
were Phalaris minor, (as annual grassy weeds); Rumex
dentatus,  Anagallis  arvensis, — Malva  parviflora,
Chenopodium album, Coronopus sp, Beta vulgaris, Ammi
majus and Melilotus indica (as annual broad-leaved weeds).

Results in Table 2 showed the significant variations
among different treatments under investigation. They
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caused a significant reduction in the dry weight of broad-
leaved, grassy and total annuals weeds at 60 and 90 DAT.
Along with Floro at rate of 750 cm’/fad, application
directly 21 days after transplanting followed by hand
hoeing once at 45 DAT gave a significant reductions in dry
weight of broad-leaved, grassy and total annuals weeds at
60 and 90 DAT by (97.08 & 96.39%), (90.50 & 90.50%)
and (96.20 & 95.20 %) in the average survey in 2016/17
and 2017/18 seasons, respectively, compared to unweeded
check. On the other hand, results due to successfully
destroy most of the weed were much effective in reduce
the weed density as the field was invaded by all types of
weeds. Hence, weed competition by post emergence
herbicide implementation was furthermore enhanced by
combination hand hoeing at 45 DAT in weed control
treatments, which provides efficient and prolonged weed
control and kept the crop weed free during the critical

periods of competition. These results are in harmony with
Khokhar et al. (2006), Chandrika et al. (2009), Kalhapure
et al. (2014) and Elian et al. (2016), Gaharwar et al. (2017)
and Ramalingam et al. (2017).

Data presented in Table 2 showed that increasing
planting population from 120 to 240 thousand plants/fad
decreased dry weight of broad-leaved, grassy and total
annual weeds by 34.10, 35.70 and 34.40 %, 35.40, 35.60
and 35.40% at 60 and 90 DAT respectively, as an average
in both seasons. These were anticipated due to the less
inter-specific competition between onion and weeds plants
in the lowest density as compared to the high density,
which caused decreasing in light transmittance through the
leaf canopy of crops, planted in narrow rows or at high
populations could suppress growth and development of
weeds. These results are in coincidence with those obtained
by Abdelmasieh (2017) and Walle et al. (2018).

Table 2. Effect of weed control treatments and planting population on dry weight of broad-leaved, grassy and total
weeds (g/m’) after 60 and 90 day from transplant during 2016/17 and 2017/18 winter seasons.

2016/17 season

2017/18 season

Dry weight of annual weeds (g/m”)

Character Broad-leaved Grassy

Total Broad-leaved Grassy Total

Days after transplant (DAT)

60 90 60 90

60 90 60 90 60 90 60 90

Weed control treatment

Against 126.15 200.08 22.15 5221 14830 25222 113.54 14042 1927 4595 132.80 186.42
Against + HH 47.85 89.68 18.62 44.17 6646 133.77 43.06 62.72 1620 3887 5926 101.59
Floro 10021 200.58 22.01 49.84 12222 25043 9023 140.01 1922 4549 10945 185.50
Floro + H.H 3542 6793 1785 4210 5326 110.05 31.88 47.57 1553 37.05 4740 84.62
Stomp extra 127.02 24594 26.58 6273 153.60 308.60 114.32 172.11 23.13 5520 13744 22731
Stomp extra+ HH 99.25 165.67 2123 5170 12048 21728 89.33 11590 1847 4386 107.80 159.76
Hand hoeing twice 133.14 283.81 37.70 88.89 170.85 372.65 119.83 199.46 32.80 7823 152.63 277.69
Unweeded check 1212.53 1883.46 188.07 44326 1400.60 2326.81 107541 131848 163.62 389.34 1239.03 1707.82
LSD0s 51.87 5410 1089 38.11 5363 7656 8129 9191 899 1420 7859 8642
Planting population (thousand plants/fad)

120 29199 49253 5573 131.22 347.72 62375 262.79 34477 4849 11547 311.28 460.24
180 217.69 365.78 4131 9725 259.00 463.00 195.92 256.03 3594 8558 231.86 341.61
240 19591 318.13 3578 84.62 231.69 402.67 170.38 22295 31.16 74.19 201.54 297.14
LSD0s) 3790 3733 320 750 3845 41.07 2124 5086 6.60  6.18 2035 5445

H.H: Hand hoeing

Results in Table 3 indicated that the effect of
interactions between weed control treatments and planting
population on dry weight of broad-leaved, grassy and total
annual weeds were significant at 5% level. All weed control
treatments studied in its combinations with hand hoeing was
highly effective for reducing the dry weight of broad-leaved,
grass and total annual weeds compared to untreated or using
different treatments alone. This means that applying one
supplementary hoeing was essential to eliminate the weed
plants that survived or escaped from herbicides. Total annual
weeds tended to decrease under high densities than under
low densities, this may be attributed to the less light
transparency, which falls on weeds and consequently weed
growth was decreased. Application of Floro at 750 cm’/fad
plus hand hoeing once at 45 DAT reduced the density of
total annual weeds (96.50 to 95.60 %) at 60 and 90 DAT
respectively, the average in both seasons in onion compared
with the untreated plots. Several research findings showed
that Floro has successfully controlled total annul weeds in
onion. The best results were obtained from the interaction
between high plant densities (240 thousand plants/fad) with
weed control treatments followed by 180 thousand
plants/fad as compared with low plant density (120 thousand
plants/fad) in the same weed control treatments under

studying. Similar observations were achieved by Kalhapure
etal. (2014).
B. susceptibility rating of weeds:

Nine weed species and eight herbicides treatments
according to the scale of the susceptibility scores of used
by Frans and Talbert (1977) were measured depending on
the reduction % of the dry weight of each species in g/m’
of any herbicide compared with broadleaved and grassy
weeds untreated, which measured as mentioned in Table
4, during 2016/17 and 2017/18 seasons, Rumex dentatus,
Anagallis  arvensis, Malva parviflora, Chenopodium
album, Coronopus sp, Beta vulgaris, Ammi majus and
Melilotus indica as annual broad-leaved as well Phalaris
minor, as annual grassy weeds were susceptible (S) and
moderate susceptible (MS) to Floro (750 cm® /fad) plus
once hand hoeing at 45 DAT with ranged between 90-
97%, followed by Against plus hand hoeing once percent
89-90%, Stomp extra + hand hoeing once by 85-90%,
Floro 750 cm’/fad by ranged between 85-90%. Herbicides
Floro, Against and Stomp extra approximately gave the
moderate susceptible (MS) to the previous weeds species
meaning that there herbicides had wide spectrum of weed
control. The same trend with little differences was
observed in weed control treatments in the second season.
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Table 3. The interaction effect between weed control treatments and planting population on dry weight of broad-
leaved, grassy weeds (g/m ) and total annual weeds at 60 and 90 DAT during 2016/17 and 2017/18 seasons.
2016/17 season 2017/18 season

Weed Plarintr}g Dry weight of annual weeds (g/m’)
control popuration—g, - 4 leaved Grassy Total Broad-leaved Grassy Total
treatment (thousand Day after transplant (DAT)
plants/fad)
60 90 60 90 60 90 60 90 60 90 60 90
120 16225 259.00 2837 66.87 190.62 32587 146.03 16640 24.68 5885 170.71 22525
Against 180 11500 18125 2025 47775 13525 229.15 10350 14689 17.62 4202 121.12 18891
240 10120 16000 17.82 4202 119.02 201.65 91.08 10795 1550 3698 10658 144.93
120 6035 11255 2295 5449 8329 167.04 5431 7879 1997 4796 7428 126.74
Against tH.H 180 4425 8325 1750 4150 6175 12460 39.83 5817 1523 3652 5505 94.69
240 3894 7325 1540 3652 5434 10965 3505 5119 1340 3214 4844 8333
120 117.10 23775 2644 66.79 14354 30451 10539 18130 23.00 5447 12839 235.77
Floro 180 106.00 209.75 2350 4400 12950 25385 9540 12698 2045 4840 11584 17538
240 7754 15425 1608 3872 93.62 19293 6991 11174 1421 33.62 84.12 14536
120 4422 8505 2205 5204 6626 13711 39.79 5955 19.18 4579 5897 10534
Floro +H.H 180 33.00 6325 1675 3950 4975 10269 29.70 4424 1457 3476 4427 7899
240 2904 5550 1474 3476 4378 9037 2614 3893 1282 3059 3896 69.51
120 15827 30683 3275 7726 191.02 384.08 14244 21478 2849 6798 17094 282.76
Stomp extra 180 11850 22925 2500 59.00 14350 288.15 106.65 16040 21.75 5192 12840 21232
240 10428 201.75 2200 5192 12628 25357 9385 141.15 19.14 4569 11299 186.84
Stomp extra+ 120 13419 22500 2845 6189 162.64 28689 120.77 15750 24.75 5878 14552 216.27
HH 180 87.00 14475 1875 5500 10575 199.54 7830 101.18 1631 3872 94.61 139.90
240 7656 12725 1650 3820 93.06 16540 6890 89.04 1436 3407 8326 123.11
Hand hoein 120 15696 34643 4731 111.58 20427 45802 14126 24250 41.16 98.19 18242 340.69
twice 2 180 13025 26850 3500 8250 16525 351.03 11723 18797 3045 7260 147.68 260.57
240 11222 23650 3080 72.60 143.02 30890 10099 16791 26.80 63.89 127.79 231.80
Unweeded 120 1502.60 2367.63 237.75 558.84 1740.15 292647 135234 165735 206.67 491.77 1559.01 2149.12
check 180 1107.50 174625 173.75 408.75 1281.25 2155.03 996.75 122239 151.16 359.70 1147.91 1582.09
240 1027.5 1536.50 152.90 362.20 1180.40 1898.92 877.14 1075.70 133.02 316.54 1010.16 1392.24
LSD 05 8027 6854 569 20.16 8256 7459 4843 12212 1549 1578 47.67 126.15

H.H: Hand hoeing
Table 4. Susceptibility of annual weed species to some herbicides treatments at 60 DAT during 2016/17 and
2017/18 winter seasons.

Controlling % & weeds species susceptibility to herbicides Species of an

annual grassy

Weeds species
Species of an annual broad-leaved weeds (g/m?)

weeds
Herbici Rumex Anagallis Malva  Chenopodium Coronopus Beta Ammi Melilotus  Phalaris
erbicides N . . . L. .
dentatus _arvensis _parviflora album sp vulgaris _majus __ indica minor
2016/17 season
Against 86 (MS) 87 (MS) 88(MS) 86(MS) 87(MS) 8IMS) 86(MS) 88(MS) 87 (MS)
Against+ HH 90 (S) 89 (MS) 90 (S) 90 (S) 89MS) 94(S) 91 (S) 91 (S) 90 (MS)
Floro 89MS) 85MS) 89(MS) 87TMS) 89MS) 90(S) 8I(MS) 8IMS 89 (MS)
Floro + HH 95(S) 90 (S) 92 (S) 93 (S) 91 (S) 97 (S) 95 (S) 93(S) 91 (MS)
Stomp extra 80 (MS) 84(MS) 83(MS) 83(MS) 83(MS) 8&7MS) 83 (MS) 85(MS) 86 (MS)
Stomp extra + H.H 89 (MS) 88 (MS) 90 (S) 85(MS) 88(MS) 90(S)  90(S) 90 (S) 89 (MS)
2017/18 season

Against 87(MS) 87(MS) 88(MS) 86(MS) 88(MS) 87MS 86(MS) 89IMS 88 (MS)
Againstt HH 90 (S) 91 (S) 90 (S) 90 (S) 90 (S) 91 (S) 91 (S) 92 (S) 91 (MS)
Floro 89 MS) 88 (MS) 89(MS) 88 (MS) 90(S) 89MS) 8IMS) 90 (S) 89 (MS)
Floro +H.H 93 (S) 92 (S) 92 (S) 91 (S) 92 (S) 95(S) 92 (S) 94 (S) 93 (MS)
Stomp extra 85 MS) 86(MS) 83 (MS) 84(MS) 85MS) 85MS) 84 (MS) 87(MS) 86 (MS)
Stomp extra + H.H 89 (MS) 89 (MS) 90 (S) 89 (MS) 89 (MS) 90(S) 90 (S) 90 (S) 90 (S)
Susceptible S)=>90 %. Moderately susceptible  (MS)=80-89 % H.H: Hand hoeing
Moderately tolerant  (MT) =60 -79 %. Tolerant (T)=<60%

C. Vegetative growth characteristics:

Statistical analysis of the data showed that different
weed control treatments significantly affected the
vegetative growth characteristics of onion plants at 90 and
120 DAT during 2016/17 and 2017/18 seasons as
compared with the unweeded check treatment (Table 5).
Consequently, the highest values of plant height, number
of leaves per plant, bulb diameter and plant dry weight
were obtained from Floro followed by one hand hoeing
once at 45 DAT as compared with all the other herbicidal
treatments. Meantime, unweeded check listed the lowest
values of plant height, number of leaves/ plant, bulb
diameter and plant dry weight of onion plants, followed by
hand hoeing twice and Stomp extra alone in both seasons.
Similar results of application of oxfluorfen in onion were

also reported by Gaharwar et al. (2017), Ramalingam ef al.
(2017) and kumara et al. (2018).

Concerning the effect of planting population, results
in Table 5 reflected that plant density significantly affected
vegetative growth characters at the different two samples in
both seasons. The highest values of number of leaves/ plant,
bulb diameter and plant dry weight of onion bulbs were
always associated with the lowest planting population (120
thousand plants/fad) followed by 45 and 60 plants/m” (180
and 240 thousand plants/fad, respectively) and this trend was
correct in the two seasons. These findings could be attributed
to the role of competition among plants on the available
resources with increasing plant density. Our results are in
agreement with the findings of Bardisi et al. (2013) and
Walle et al. (2018).
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Results in Table 6 revealed that the interaction
between weed management practices and planting
population had significant effects on vegetative growth
characters of onion at 90 and 120 DAT in the two seasons.
The best results for number of leaves/plant, bulb diameter
(cm) and plant dry weight (g) were obtained in weed

control treatment by Floro at rate of 750 cm®/fad plus hand
hoeing once at 45 DAT with plant density of 120 thousand
plants/fad (30 plants/m?) was applied, whereas the lowest
values of this trait were achieved at higher planting density
(240 thousand plants/fad) with untreated control in both
growing seasons.

Table S. Plant height (cm), number of leaves per plant, bulb diameter (cm) and plant dry weight (g) of onion plants as affected
by different herbicides treatments and planting population at 90 and 120 DAT in 2016/17 and 2017/18 seasons.

2016/17 season 2017/18 season
Plant height No. of Bulb Plantdry Plant height No. of Bulb Plant dry
Character (cm) leaves/plant diameter(cm) weight (g) (cm) leaves/plant diameter(cm) weight (g)
Days after transplant (DAT)
90 120 90 120 90 120 90 120 90 120 90 120 90 120 90 120
Weed control treatment
Against 5409 6065 568 660 202 523 994 1870 5293 6623 490 785 188 464 846 1555
Against + H-H 62.83 73.07 706 7.83 247 567 1160 2140 5589 7358 567 857 239 516 1050 1922
Floro 59.67 6725 6.03 738 222 535 1066 1941 53.89 67.70 525 797 197 472 901 1644
Floro + HH 67.78 78.10 730 874 274 628 1224 2266 5813 7506 605 875 266 562 11.60 2033
Stomp extra 52.84 6326 545 634 173 500 901 1783 51.16 6334 483 754 168 448 825 1418
Stomp extra+H.H 60.18 7035 6.15 7.56 230 557 1128 20.11 5503 7095 541 840 215 491 993 17.09
Hand hoeing twice 4936 5731 533 6.03 147 434 799 1327 5043 6027 428 687 146 391 677 1197
Unweeded check 4195 52.09 462 541 105 344 534 574 47.11 5373 381 550 074 3.18 509 823
LSDyg 05 225 218 022 022 021 017 026 064 184 255 025 031 009 030 036 08I
Planting population (thousand plants/fad)
120 53.52 6341 605 724 221 547 1085 2028 5036 6299 533 848 199 527 1053 17.34
180 5596 6521 596 691 199 508 9.76 1837 5320 6444 490 752 187 463 9.04 1502
240 5878 67.17 584 6.80 1.80 478 866 13.51 5565 7164 485 705 174 383 6.53 13.76
LSDo 05 235 192 010 008 019 015 0.1 051 144 266 021 026 010 022 029 0.38
H.H: Hand hoeing
Table 6. Effect of the interaction between some herbicides treatments and planting population on some onion
growth characters at 90 and 120 DAT in 2016/17 and 2017/18 seasons.
Planting 2016/17season 2017/18 season
s Plant  No. of leaves Bulb Plant dry Plant No. of Plant dry
Weed control population height (cm)  /plant diameter(cm)  weight (g)  height (cm) leaves/plant weight (g)
treatment (thousand Dav af I DAT
lants/fad) ay after transplant ( )
P 120 90 120 120 90 120 90 90 90
120 59.88 572 697 5.65 11.72 21.61 50.46 5.34 10.02
Against 180 60.47 570 6.46 5.18 991 20.12 52.34 445 8.78
240 61.62 5.63 639 4.86 821 14.37 55.99 493 6.59
120 70.58 6.92 8.10 6.09 12.45 26.08 52.59 6.01 13.09
Against +Hand hoeing 180 73.16 7.16 17.75 5.71 11.73 21.82 55.47 5.53 10.86
240 75.46 7.09 7.64 523 10.63 16.29 59.60 5.48 7.54
120 65.82 6.13 746 5.66 12.07 22.00 50.51 5.50 10.93
Floro 180 66.85 6.04 738 5.31 10.61 20.96 53.75 5.18 9.52
240 69.09 590 729 5.08 931 1527 5741 5.07 6.58
120 77.80 725 931 6.45 13.19 26.75 53.70 6.70 14.53
Floro +Hand hoeing 180 79.33 7.53 851 6.30 1232 23.86  58.49 5.95 12.41
240 77.17 7.13 841 6.08 1122 17.38 62.21 5.50 7.87
120 62.25 5.58 6.50 5.81 10.19 20.29 50.11 5.03 9.53
Stomp extra 180 63.23 540 629 4.82 9.09 19.32 52.03 4.80 8.82
240 64.31 537 622 4.39 776  13.87 51.36 4.66 6.40
Stomp extra +Hand 120 68.08 625 17.73 5.97 12.23 23.25 51.99 5.73 12.39
hoein 180 70.71 6.11 754 5.58 1123 21.67 54.49 5.33 10.30
g 240 72.27 6.09 742 5.16 10.37 1542 58.60 5.18 7.09
120 54.86 542 599 4.54 880 1534 50.04 432 7.65
Hand hoeing twice 180 56.27 532 6.17 435 790 13.69 50.62 4.26 6.99
240 60.82 525 594 4.12 726 10.76 50.63 4.26 5.68
120 48.02 517 5095 3.61 6.15 697 43.51 3.99 6.07
Unweeded check 180 51.64 442 5.18 3.44 528 552 48.40 3.74 4.67
240 56.63 428 5.10 3.30 460 473 49.40 3.69 4.53
LSDg 05 2.81 0.36 034 0.29 043 1.10 3.06 0.34 0.57

H.H: Hand hoeing
D. Onion bulbs yield:

Weed control treatments significantly increased bulb
yield per faddan and its attributes in 2016/17 and 2017/18
seasons (Table 7). These parameters were significantly
increased under all weed control treatments as compared to
hand hoeing twice treatment or unweeded check. Floro at the
rate of 750 cm’/fad, in combination with hand hoeing once
at 45 DAT raised the average bulb weight, marketable and
total bulbs yield by about 39.69 g, 11.80 and 10.03 t/fad,
respectively in 2016/17 season and these increases raised to
be about 59.82 g, 12.42 and 10.50 t/fad, respectively in

2017/18 season as compared with unweeded check
treatment with reduction in culls yield, which gave the best
results. Finally, use of hand hoeing with herbicides gave the
highest values for marketable bulbs yield in the two seasons.
Because weed population and weed growth remain less
during the entire crop growth, which leads to increase in
various growth parameters of onion and the recover in bulb
yield. Similar results were obtained by Hussain et al. (2008),
Kalhapure (2013), Elian ef al. (2016) and Gaharwar et al.
(2017) and Ramalingam et al. (2017).
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For the influence of planting population on the
onion crop and its components, data in Table 7 clearly
revealed that the differences in these traits between the
three plant densities were significant in both seasons. Plant
density 180 thousand plants/fad gave the best marketable
and total yield/fad followed by 240 thousand plants/fad
then 120 thousand plants/fad, in 2016/17 and 2017/18
seasons. The impact of plant density on onion yield
showed a similar trend as that number of leaves/plant, bulb
diameter and plant dry weight. This result showed a clear
positively correlation between early vegetative vigour, due
to eliminating competition by weed growth, and plant
investment towards enhancing the crop yield. Many
investigation i.e., Geries et al. (2015), Ali et al. (2016 a&b)
and Abdelmasieh (2017) confirming this conclusion.

Overall, the combined interaction between weed
control treatments and planting population 180 thousand
plants/fad had the greatest marketable and total yield/fad of
onion with the lowest culls weight compared with the other

treatments including planting population 120 or 240
thousand plants/fad in the two seasons (Table 8). The highest
values of this parameter (18.18 and 17.70 t/fad) and (19.10
and 18.66 t/fad) were registered in planting density 180
thousand plants/fad under Floro at the rate of 750 cm’/fad +
hand hoeing once at 45 DAT in both 2016/17 and 2017/18
seasons, respectively. In contrast, the highest culls yield of
onion (3.61 and 3.50 t/fad) was resulted from the unweeded
check under planting population 240 thousand plants/fad
conditions in two seasons, respectively. The other combined
interactions occupied an intermediate position. The
superiority of herbicides treatments along with hand hoeing
over the untreated control with 180 thousand plants/fad in
bulb weight, marketable and total yield might be refer to that
onion plants were exposed to low weed competition as a
result of eliminating weeds, decreasing weeds which
competitive with onion plants for nutritional requirements
and the feasibility of maintaining yield with quality in the
absence of effective weed control is strongly doubtful.

Table 7. Average bulb weight (g), marketable yield, culls yield and total yield (t/fad) as affected by some herbicides
treatments and planting population in 2016/17 and 2017/18 seasons.

2016/17 season 2017/18 season
Character Average Marketable Culls Total Average Marketable Culls Total
bulb yield yield yield bulb yield yield yield

weight (g) (t/fad) (t/fad) (t/fad) weight (g) (t/fad) (t/fad) (t/fad)
Weed control treatment
Against 90.69 12.88 1.60 1448  75.63 13.77 149 1526
Against + HH 105.13 15.62 099  16.61 93.41 15.36 .11 1647
Floro 94.20 13.38 1.38 1476 80.75 14.10 136 15.46
Floro + HH 112.11 16.43 094 1737  106.96 16.07 093  17.00
Stomp extra 87.37 11.74 1.86 13.60  71.60 13.38 1.73 1511
Stomp extra+H.H 97.44 14.46 1.06  15.52 86.34 14.33 1.24 1557
Hand hoeing twice 80.84 11.01 2.12 13.13 62.61 12.42 2.11 14.53
Unweeded check 72.42 4.63 2.71 7.34 47.14 3.65 2.84 6.49
LSDo05) 3.05 0.58 0.20 0.56 3.42 0.41 0.19 0.49
Planting population (thousand plants/fad)
120 100.24 11.22 099 1222 89.04 11.59 .10 12.70
180 95.80 13.72 1.66 1539  79.63 14.06 1.79 1585
240 81.55 12.60 210 1470 6531 12.99 191 1491
LSDo05 1.94 0.37 0.17 0.31 3.46 0.25 0.16 0.23

Table 8. Average bulb weight (g), marketable yield (t/fad), culls yield (t/fad) and total yield (t/fad) as affected by the
interaction between some herbicides treatments and planting population in 2016/17 and 2017/18 seasons.

Planting 2016/17 season 2017/18 season

Weed control population Average  Marketable Culls Total  Average Marketable Culls Total
treatment (thousand bulb yield yield yield bulb yield yield  yield
plants /fad) weight (g) (t/fad) (t/fad)  (t/fad) weight (g) (t/fad) (t/fad)  (t/fad)

120 96.08 11.62 0.91 12.53 87.07 12.55 0.99 13.54

Against 180 94.03 13.81 1.96 15.77 75.33 14.77 1.66 16.43
240 81.99 13.22 1.93 15.14 64.50 13.99 1.82 15.81

120 111.66 13.77 0.51 14.29 102.93 13.46 0.83 14.29

Against +H.H 180 109.96 17.07 1.19 18.26 101.94 17.34 1.20 18.54
240 93.96 16.03 1.26 17.29 75.37 15.27 1.31 16.58

120 99.35 12.21 0.87 13.08 94.80 13.07 0.95 14.02

Floro 180 98.17 14.45 1.46 1591 80.22 15.05 1.62 16.67
240 85.09 13.47 1.83 15.30 67.24 14.17 1.52 15.69

120 125.82 14.44 0.66 15.10 125.79 14.19 0.69 14.88

Floro +H.H 180 114.19 18.18 0.93 19.10 107.14 17.70 0.96 18.66
240 96.32 16.66 1.23 17.89 87.94 16.31 1.14 17.45

120 93.66 10.54 1.04 11.57 79.34 12.16 1.17 13.33

Stomp extra 180 90.70 13.06 1.91 14.97 72.98 14.31 1.86 16.17
240 77.75 11.64 2.63 14.26 62.49 13.67 2.16 15.84

120 104.72 13.63 0.75 14.38 100.93 13.32 0.91 14.23

Stomp extra +H.H 180 100.31 14.98 1.01 15.99 87.55 15.29 1.48 16.77
240 87.29 14.78 1.43 16.20 70.55 14.39 1.33 15.72

120 90.17 9.87 1.31 11.18 70.24 11.44 1.40 12.84

Hand hoeing twice 180 83.64 12.66 2.16 14.82 62.89 13.22 2.40 15.61
240 68.73 10.49 2.90 13.40 53.25 12.61 2.54 15.15

120 80.47 3.73 1.87 5.59 51.24 2.55 1.91 4.46

Unweeded check 180 75.37 5.62 2.67 8.29 48.97 4.82 3.12 7.94
240 61.43 4.53 3.61 8.14 41.21 3.58 3.50 7.07

LSDg05) 5.29 0.89 0.35 0.76 7.36 0.61 0.36 0.71

H.H: Hand hoeing
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E. Bulb quality:

The results presented in Table 9 revealed a significant
variation between the different treatments. The treatment of
Floro plus hand hoeing once exhibited the better results in
bulb diameter, T.S.S. and D.M. % of onion. However, seven
other herbicides treatments did not provide enough weed
control and consequently, the quality of the onion had been
reduced due to weed competition. Likewise, Khohlar ez al.,
2006 and Uygur et al., 2010 found that pendimethalin did not
produce any crop response on onion plants.

Data for both seasons indicated that the onion bulb
quality under the three evaluated planting population
significantly differed (Table 9). The bulb diameter, T.S.S and
DM % for plant density that had been tested were arranged
as follows: 120 > 180 > 240 thousand plants/fad in both
studied seasons. The explanation of low density on these
characters may be attributed to reduce competition for
moisture and nutrients at low dense plants that resulted in
bulbs with higher bulb weight and bigger diameter, when
extra plants are overcrowded per meter, leaves are overlapped
at an early stage and the benefits from light interception, on a
ground area basis, are eroded. Similar results were obtained
by Geries et al. (2015), Islam ez al.(2015), Shock et al.(2015),
Ali et al. (2016 a&b) and Gaharwar et al. (2017).

With regard to the interaction of studies factors had
significantly affected on bulb diameter in the two seasons as
well as total soluble solids percentage and dry matter content
in the first and second seasons, respectively (Table 10). The
largest bulb with the maximum values of TSS and DM% was
produced in plots, which were sprayed with Floro+hand
hoeing once under the lowest planting population (120
thousand plants/fad), but the lowest values were produced by
unweeded check at higher planting population (240 thousand
plants/fad). The results of this experiment suggest that onion
crops should be kept weed-free all season long.

F. Storability of onion bulbs:

Data in Table 9 revealed that the differences between
weed control treatments were statistically significantly in
weight loss% of stored bulbs for six months in the two
seasons. Thus, all studied weed control treatments along with
hand hoeing treatment were significantly superior to the
untreated control and weed control without hand hoeing
treatments in both seasons. For this, Floro + hand hoeing
once at 45 DAT gave the greatest remaining of marketable
bulbs weight after storing (13.62 and 13.67 t/fad) and
significantly reduced weight loss percentage more than the
unweeded check by about 60.32 and 59.91% after six months
of storage in 2016/17 and 2017/18 seasons, respectively.

Regarding the influence of planting density treatment
on weight loss and remained of marketable bulbs weight, data
presented in Table 9 denoted that there were significant
variations among different planting density treatments. After
storing for six months, the lowest weight loss with the highest
remaining of marketable bulbs weight was achieved by 180
thousand plants/fad following by 120 thousand plants/fad and
240 thousand plants/fad which allowed the lowest weight of
remained marketable bulbs. Abdelmasieh (2017) and Abou
Khadrah et al. (2017) denoted a similar results.

Data in Table 10 indicated also that bulbs weight loss
percentage and remained marketable bulbs weight were
insignificantly affected by combined interaction between
different treatments in the first seasons, except for that in
second season. The lowest values of bulbs weight loss% were
obtained by Floro followed by one hand hoeing once at 45
DAT under low planting density 120 or 180 thousand
plants/fad. This could be explained in terms of increasing
vegetative growth due to curbing weed stress, which
ultimately lead to improve total yield and its components.
(Abdelmasieh, 2017 and Abou Khadrah et al., 2017).

Table 9. Effect of different herbicides treatments and planting population on bulb quality and storability of onion
bulbs for six months during 2016/17 and 2017/18 seasons.

2016/17season 2017/18 season
Bulb quality Storability Bulb quality Storability

Character Bulb Dry Total Remained Bulb Dry Total Remained

diameter o, matter weight  bulbs diameter LY matter weight  bulbs

(cm) ° % loss %  (t/fad) (cm) ° % loss %  (t/fad)

Weed control treatment
Against 6.30 14.19 1476 28.75 9.14 6.37 13.73 15.40 27.84 9.91
Against + Hand hoeing 6.91 15.13 16.18 2235 12.08 7.32 15.30 17.18 19.94 12.27
Floro 6.57 14.35 1532 2751 9.65 6.50 13.98 1591 24.78 10.58
Floro + Hand hoeing 7.27 15.66 16.66 16.86 13.62 7.42 16.01 18.05 14.78 13.67
Stomp extra 5.89 13.62 14.48 32.74 7.88 6.13 13.49 13.18 31.55 9.12
Stomp extra + Hand hoeing 6.81 14.82 15.62 25.46 10.74 6.74 14.14 16.26 22.89 11.03
Hand hoeing twice 5.39 12.51 13.76 35.69 7.07 5.40 12.42 12.40 33.08 8.28
Unweeded check 3.96 10.34 12.85 42.49 2.64 3.91 11.22 10.61 36.87 2.29
LSD(g05) 0.28 0.49 0.94 4.39 0.68 0.18 1.06 0.32 2.13 0.32
Planting population (thousand plants/fad)
120 7.34 15.00 15.93 22.47 8.91 7.10 14.65 15.82 20.65 9.37
180 6.32 13.82 14.97 30.17 9.84 6.02 13.97 14.83 25.63 10.65
240 4.75 12.66 13.97 34.30 8.54 5.56 12.74 13.97 33.12 8.92
LSD(g05) 0.21 0.32 0.71 2.81 0.38 0.28 0.92 0.48 1.39 0.27

G- Economic feasibility study:

Table 11 presents the total cost, which calculated as
fixed cost (rental cost land preparation, seeding and planting,
irrigation, fertilizers, weeding, harvesting, transportation and
other expenses) total income and benefit/cost in relation to the
different treatments. The main findings of this study show
that used of Floro with hand hoeing once at 45 DAT gave the

maximum values of economic evaluation. The average of
total income per fad of onion yield ranged from about 6282
L.E/fad with minimum B/C ratio of 0.62 which was recorded
with low planting density (120 thousand plants/fad) along
with unweeded check treatment to about 35881 L.E/fad with
maximum B/C ratio of 3.00 when used Floro followed by
hand hoeing once at 45 DAT together with planting density

1027



Geries, L. S. M. and Azza E. Khaffagy

of 180 thousand plants/fad, which led to an increase in total ~ consequently, rising economic return. In this concern, Sraw et

income and net return beside benefit/cost ratio in both  al. (2016), Abdelmasieh (2017), Abou Khadrah ef al. (2017)

seasons. This was a natural result to the reduction occurred on  and Gaharwar et al. (2017) displayed similar findings.

weed growth which reflected positively on crop development

Table 10. Bulb quality and storability of onion bulbs for six months as affected by the interaction between different
herbicides treatments and planting population during 2016/17 and 2017/18 seasons.

Planting 2016/17 season 2017/18 season
Weed control population Bulb quality Bulb quality Storability
Treatment (thousand Bulb TSS Bulb Dry Total weight Remained marketable
plants /fad)  diameter (cm) % __ diameter (cm) matter % loss % bulbs(t/fad)
120 7.75 15.30 7.43 16.29 21.74 9.83
Against 180 6.41 14.11 6.22 15.44 27.10 10.77
240 4.73 13.16 5.46 14.48 34.69 9.13
120 8.55 16.53 8.13 18.00 14.68 11.49
Against +H.H 180 6.74 14.92 7.20 17.15 17.49 14.29
240 5.44 13.95 6.62 16.40 27.67 11.04
120 7.85 15.48 7.52 16.53 17.96 10.72
Floro 180 6.84 14.28 6.28 16.08 23.17 11.56
240 5.01 13.30 5.70 15.13 33.21 9.47
120 8.72 17.30 7.93 18.87 11.58 12.54
Floro +H.H 180 7.51 15.32 7.30 18.13 15.51 14.96
240 5.59 14.35 7.05 17.16 17.26 13.50
120 6.97 14.75 7.05 14.69 24.63 9.17
Stomp extra 180 6.23 13.79 5.84 12.85 32.84 9.61
240 4.48 12.30 5.50 12.01 37.19 8.59
120 8.04 16.15 7.64 16.96 17.00 11.06
Stomp extra +H.H 180 7.23 14.40 6.47 16.33 21.33 12.03
240 5.16 13.92 6.10 15.49 30.35 10.02
120 6.41 13.57 6.35 13.82 26.64 8.39
Hand hoeing twice 180 5.54 13.26 5.29 12.19 3339 8.80
240 423 10.70 4.56 11.19 39.22 7.66
120 442 10.90 473 11.41 30.96 1.76
Unweeded check 180 4.08 10.47 3.52 10.47 34.24 3.17
240 3.37 9.64 3.47 9.94 45.41 1.95
LSDo05) 0.60 0.80 0.36 0.54 3.29 0.64
Table 11. Effect of some herbicides treatments and planting population on economic analysis of onion (Combined
data of two years).
Weed control Planting population Total Costs Total income Net farm return Benefit/Cost
treatment (thousand plants/fad) (L.E./fad) (L.E./fad) (L.E./fad) ratio (B/C)
120 10850 24171 13321 223
Against 180 10900 28581 17681 2.62
240 10950 27212 16262 2.49
Mean 10900 26655 15755 2.45
120 12350 27231 14881 2.20
Against +H.H 180 13900 34411 20511 248
240 15450 31301 15851 2.03
Mean 13900 30981 17081 2.23
120 10475 25281 14806 241
Floro 180 10525 29501 18976 2.80
240 10575 27641 17066 2.61
Mean 10525 27474 16949 2.61
120 11975 28631 16656 2.39
Floro +H.H 180 12025 35881 23856 3.00
240 12075 32971 20896 2.73
Mean 12025 32494 20469 2.70
120 10820 22701 11881 2.10
Stomp extra 180 10870 27372 16502 2.52
240 10920 25312 14392 2.32
Mean 10870 25128 14258 2.31
120 12320 26951 14631 2.19
Stomp extra +H.H 180 13870 30271 16401 2.18
240 15420 29171 13751 1.89
Mean 13870 28798 14928 2.08
120 13100 21311 8211 1.63
Hand hoeing twice 180 13150 25882 12732 1.97
240 13200 23102 9902 1.75
Mean 13150 23432 10282 1.78
120 10100 6282 -3818 0.62
Unweeded check 180 10150 10442 292 1.03
240 10200 8113 -2087 0.80
Mean 10150 8279 -1871 0.82
Planting population 120 11499 22820 11321 1.98
(thousa%l gpfl’ams Jfad) 180 11924 27793 15869 233
240 12349 25603 13254 2.08

H.H: Hand hoeing
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Correlation study:

Correlation coefficient estimations were done for
some characters studied over the two seasons (Table 12).
Significant positive correlations were recorded among dry
weight of broadleaf, grassy and total weeds and culls
yield/fad. The values of the correlation coefficient between
dry weight of broadleaf, grassy and total weeds at 90 DAT
and each of average bulb weight, marketable yield/fad, total
bulbs yield and remaining of marketable bulbs weight after
storing for six months were negative and significant, while
the correlations between bulb weight and each of marketable
yield/fad, total bulbs yield and remaining of marketable bulbs
weight after storing for six months were significant and
positive. Also, correlation analysis revealed that the yield

increases as a result of decreased weed competition which
positively contributed to the increases in growth characters
and yield components. The correlation between dry weight of
grasses, broadleaved, total species and onion yield was
statistically significant and negative. The correlation among
marketable yield/fad and each of total bulbs yield and
remaining of marketable bulbs weight after storing for six
months was significant and positive. While, Correlation
among marketable yieldfad and culls yieldfad was
significant and negative. Hence, weed control plays a major
role in increasing onion productivity and its quality, however
these features are conditional; if applied at the suitable time,
rate and stage of weed growth.

Table 12. Correlation coefficient between some studied characteristics and onion yield and its components,

(combined data of 2016/17 and 2017/18 seasons).

Dry weight Dry weight

Bulb Marketable Culls Total Remained

Studied characteristics of grassy of total weight yield yield yield marketable
weeds (g/m’) weeds (g/m’)  (g) (tfad)  (t/fad) (t/fad) bulbs (t/fad)
Dry weight of broad-leaved weeds (g/m®) 0.98" 0.99" -0.56" -0917" 0.54"  -0.90" -0.837
Dry weight of grassy weeds (g/m”) 0.98" -0.52" -0.90"" 0517 -0.897 -0.817
Dry weight of total weeds (g/m®) -0.55" -0917 0.54" -0.897 -0.837
Bulb weight (g) 0.66™ -0.86"  0.557 0.83”
Marketable yield (t/fad) -0.62” 098" 0.95"
Culls yield (t/fad) -0.477 -0.757
Total yield (t/fad) 0.89"

** Correlation is highly significant at 1% probability.

CONCLUSION

In conclusion, integration of herbicides with
manual weeding and the proper plant density exhibited
excellent weed control efficiency coupled with good
outcome on yield productivity. From the results of the
present study it can be concluded that the use of integration
between Floro EC 24% (750 cm’/fad; 21 days after
transplanting) in combination with hand hoeing once (45
DAT) plus plant density of 180 thousand plants/fad
performed comparatively well than any other treatment at
all levels, and is strongly suggested to the onion's farmers
of this area.
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