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WEED MANAGEMENT THROUGH PLANTING DATE, SEEDING
RATE AND WEED CONTROL METHOD IN WHEAT
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ABSTRACT

A field tnal was conducted duning 1990-91 to 1992-93 to assess the effect of
planting date, seeding rate and weed control method on the weed density. dry weed
biomass and grain yield of wheat at Cereal Crops Research Instlule, {CCRI}
Pirsabak, Nowshera, Pakistan, The treatments were three planling dates viz!
October 15 November 15 and December 15 three seeding rates viz! 50, 100 arwd
150 kg ha ' and three weed controf methods viz, no weeding, manual and cherical
weoding with Dicuran MA-60 WP (Chiorotoluran + MCPA) @ 2.25 kg ha ' The data
indicated that weeds density and dry weed biomass were lesser in December 15
planting compaied fo eary and mud plantings of Oclober 15 and November 15 An
increase it the seeding rate viz. 150 kg per heclare decreased the weeds density
and dry weed hiomass. Chemweal weed controf with Dicuran MA-60 was the most
effective I decrcasing weeds density and dry weed biomass as compared o
manual or no weeding. The crop plarded on November 15, pr'dduch the tighest
grait yield as compared o late and early planting The 100 kg ha™ secding rafe
produced the highest grain yvield followed by 150 kg secding rate. The inferaction
between planting date x seeding rafe x weeding methad was significant for weeds
density and non signficant for weed bomass. The three-way mteracfions mihcated
that increasing the seeding rate with fater seeding date and chemical weeding
suppressed the weeds density and reduced the weed biomass The combmed
interaction of planting date x seeding rate x weeding method averaged across the
years demonstrated that mid November planting with 100 kg seedmg rate et
hectare and chemical weeding was the hest in increasing the gram yiefd
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INTRODUCTION

Wheat (Triticum aestiviim L. em Thelly is one of the most important cereal crops of Pakistan. [t plays an
important role in the distary requirements of the country. A tremendous increase in the human
population demands a sure supply of food for keeping the human race prosperous and healthy. For
obtaining an increase in productivity, wheat breeders and agronomists are developing wheat vaneties,
which are high yielding, disease resistant, responsive to fertilizer. cultural managements, resistart io
drought and other stresses, Despite all the efforts towards increasing the production. the national
average yield of wheat per hectare is still far below the potential yield. There are many factors
contributing to low yield but weeds infestation 15 the major one. Weed control is a basic and major
component of management i crop production system (Young et al., 1994: Norris, 1982) Wecds
narticularly in the early seascn compete strongly with wheat crop and as a resuft cause considerable
losses to wheat crop. Ghafoor and Sadig {1991} and Byerlee et al. (1984) indicated that weeds
compete with crop for nutrients, water, light and space causing considerable losses, ranging from 16 1o
30% in wheat. They further indicated that weeds reduced wheat vigor, tillering, head size and kermel
weight. Tanji et al. (1987) reported that weed competition resulted in grain yield losses upte 35% and
straw yield losses upto 23% in wheat.

Planting date also is very important factor in wheat production. Choudhry et al. {(1992) and Thill et al
{1978) found that early and mid planting of wheat realized the potential yield better than late planting.
Bhan (1967) concluded that delaying the sowing of wheat past November reduced weed populatior:
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but also reduced wheat yicld, He further indicated that increasing the seeding rate from 100 to 150 kg
ha " significantly reduced the dry matter of weeds and increased grain yield of wheat Wison et al.
(1980) showed that an ncreased seeding rate of barley reduced the initial growth of wild oats
seedlings. Blue et al {1990} and Nazir et al. (1987} reported that 100 kg ha ' was the most effective in
producing taller plants and higher wheat yield as compared to low seeding rate.

Chemical and hand weeding have often been used as weed control method in wheat. Ahmad et al.
{1993} and Singh and Singh (1996} observed that herhicide application and hand weeding decreased
dry weight of weeds significantly compared to dry weight in nen treated plots. Chemical weed control in
wheat was befter in producing maximum grain yield than hand weeding (Akhtar et al. 1981) Khan
(1899} and Kotru et al. {1899) found that application of grassy and broad leaved herbicides increased
grain yield and yield components. The objective of this study was to determing the effects of planting
dale, seeding rate and weed conirol method on weed control and wheat yield.

MATERIALS AND METHODS

A Three-year study {1990-91 to 1992-93) was conducted at Cereal Crops Research Institute. Pirsabak.
Nowshera, Pakistan under irrigated conditions. Wheat variety Pirsabak-85 was used as a test cullivar,
Ihe triais were laid out in split- splt plot design with four replications. Each sub-sub plot maasured 5 x
1.8 m" The planting dates, seeding rates and weed control methods were randomized in the main sub
And sub-sub plots. respectively. The experimental treatments comprised planting dates viz: October 15,
November 15 and Decernber 15, seeding rates of 50, 100 and 150 kg ha' and weed control methods
of ne weeding. manual and Dicuran MA 80 WP Dicuran MA-80 WP {Chlarotoluran + MCPA). @ 2.25
kgha' The crop was sown with a single row hand drill on a well prepared seed-bed in 30 cm apart
‘uws A basal dose of Nitrogen @ 120 kg ha * and Phosphorus @ 75 kg ha was applied in the form of
Lhea and DAP. respectively. Half of Nitrogen and the whole of Phosphorus was applied at the time of
suwing and the remaining half of Nitrogen was added with the 2nd imigation Except for weed control,
all other agronomic practices were kept normial and uniform among all the treatments.

The herbicide Dicuran MA 60 VWP was sprayed as post emergence after 1st irrigation. when the crop
was at 2-3 leaf stage and soil was at field capacity. A knapsack hand sprayer with four "17 jel nozsies
was used. Before spraying proper calibration was done for an appropriate application. Hand weeding
wis done 30 days afler sowing in the concerned treatment with the help of a ‘khurpa’ (a hand hoeing
teol).

The data were jecorded on weed density and biomass m*~ and grain yield (kg ha''). Weéeds were
counted at two stages. first at 30 days after sowing before applying weed control methods and second
60 days after sowing. when the treatments had shown their effects. For counting weeds a quadrate of
17 was used and it was thrown twice at random in each treatment. The data on dry weed biomass
were recorded al the time of harvest. For determination of dry weeds weight a quadrate of 1m° was
used at random in each treatment and weeds were pulled out. These weeds were then dried It oven
and subseguently weight was recorded. Gram yield data were recorded by harvesting 4 central rows
measuring Bm” area. The bundles fram each treatment were dried and threshed separatety. Grains
were dried to a uniform moisture level of 13% and net wheat yield per treatment was determined ar o
converted to kg ha

The data of three years, so collected were analyzed statistically using ANOVA technique and the
significant means were separated at by the least significant difference test (Steel and Torrie, 1980)
RESULTS AND DISCUSSION

Weeds density m™

i total, eleven weed species were recorded infesting wheat crop at the experimental site. The weeds
infestation data (Table-1) in percentage averaged across years indicated that the infestation of broad
ieaf weeds was more prevalent than grassy weeds in this area. Phalans minor had the highest intensity
of 13% among the grassy weeds, while Gonvolvudus arvensis. Spergula arvensis. Sitene conoidea and
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Metilotus pardifiora were more numerous (13 to 17%) among the broad leaf weeds. Previous reseasch
= Khushk and Mernaon (1991} also reported all these weed species infesting wheat crop Among the
seeds, recorded, Sweet clover (Melilotus parviflora) had the highest intensity of 25%. followed by
sanary grass [Phalans minon with 22% infestation. Byerlee et al. (1684) indicated 28% of wheat fields
i Pumab as hawing substantial to serious Phalans problem and 13% wild oat problem. They estimated
ars average yietd of 193 Yha from clean fieids compared to 1.38 Vha in fields infested with Phalans
“eniogical 2nd ecological differences deeply influence the weed species in each region ancd therefore
coervironmendal conditinng were cifferent at this site than others, the weed species at this site were:
w0 difierant than at other sites. Sinilar observations were also guoted by Peng (1984 The data
table 23 further indicated that the fhree agronomic practices significantly affected weeads density 17

the maximum weeds amerged » Dctobee 15 planting followed by November 15 planting This could
ue e to sulable lemperature for weeds growlh. There were fewer weeds in December 15 planting
Feduction in weed density in Decermber planting most probably resulted due to the delayed planting.
whion thermo-sensitive weeds had emerged which were uprooted in the land preparation. Bhan {1587)
also reported that defay in the planting of wheat past November reduced weeds population and growth
Wheat at high seeding rate of 150 kg ha'' reduced the weeds density m” compared to seeding ra‘e of
50 or 100 kg ha* The results suggested that high density of wheat plants successfully competed the
weeds for light, space and nutrients and reduced the weeds density significantly Wison et al {1850}
450 reported that an increased seeding rate of barley reduced the initial growth of wild oats seedings.
The weeding methods were more effective in reducing weeds density than planting date and seeding
rate. However, chemicat weeding was more effective than hand weeding. Other studies aiso indicated
'he same trend (Ahmad et al, 1993} They revealed that weeds density after weeds controf was
righest in no weeding plots, while minimurm number of weeds mZ were found in Dicuran MA-60 applied
plots. The mean values across the years for all the interactions were significant. The cormbined
nteraction between planting date x seeding rate x weeding method for weeds density showed that
maximum weeds were in Qctober planting with 50 kg ha -1seeding rate per hectare and no weeding.
150 kg seeding rate accompanied by chemical weeding depressed the weeds in all sowng dates
Kinimum weeds were in the plots where plarting was on December 15 with seeding rate of 150 kg ha
and chemically weeded

Dry weed biomass (g m%)

Mean values across years for different planting dates (Table-3) indicated that minimum dry weed
biomass was recorded in plots where the seeding was done on December 15 Maximum dry weed
biomass was Recorded in plots planted on October 15. Seeding rates also affected hiomass
Minimum dry weed biomass was recorded in plots, where the seeding rate was 150 kg per hectare.
The maximum dry biomass was obtained in plots where the seeding rate was 50 kg per hectare.
Similar resuits were reported by Bhan (1987), who indicated that increasing the seeding rate from
100 to 150 kg ha' significantly reduced the dry matter yield of weeds Biomass was markedly
affected by different weed control methods. Weedy plots produced the highest biomass compared to
nther treatments. The lowest biomass was recorded in those plots, where the weeds were controlled ty
the herbicide These findings are in line with previous research of Panwar et al. {1995)
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Table-1 Weeds and their inrestation percentage in wheat field during various years.
%o age ntestaton
Menns Engish name Lecal narme Farmily 1960 1991-92 1092-93 flean
a1
NG Ao Canary grass Chundwage Gramireae 18 12 G 12
fveia fatua | Wid oat dumdur Gramneae g 7 2 &
Sroad ieats
Convolvalus arvensis L. F|eld_ Bind | Pravatay Ceonvoividlaceae 15 17 13 15
weed
Spergula arvensis L Sand weed Khachay Cargphylaceas 12 24 14 17
Sugne conodiea L Conoid catchfy | Mangota Carophytaceae ] 7 13 S|
spingulay)
Uhencpocisem murate | Natle leaf | Sanmay Crenopodiaceas 7 10 7 g
gooae foot
Viechizago dentcuia L Wd redich Peshtaray Papilonaceae 3 3 4 4
LS Dareiliea L el o over Levanay Papionaceae 18 k| 20 14
nsgailis arvensis L Searlet Mangota Primuliaceas 4 3 8 5
prrnperne! {udigulay)
Sranopus didymus L Swine cress Alurn Brassicaceas 4 1 1 2
imana pacvifiors Furmilory Papra Fumanaceae 3 * 2 2
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Table-2 Weeds density m™ as affected by planting dates, seeding rates and weed control
methods in various years.

Treatments 30 days after sowing before weed control 60 days after sowing after weed controt

1220-21 ] 1981-82 | 196283 | Mean 1980-91 1991.52 1992-93 Mean
Planting date
Cetober 15 142a 1898 a 380 a 240 a E2a 107 a 176 a 15a
Novambér 15 . 136 a 107 b L=l ] 203 b 4b 50 b 178 a 97 b
DQCQI’;'_ID;;G - 1Mp G1c 1686 ¢ 105¢ 44 ¢ Bc 70b S1¢
Sea_n;mg réta -
a0 xg'ha 133 ng 134 a8 354 a 207 a B1a 20a 181 a 1114
100 kg/ha 126 ns 126 3 316b 188 b 53b 68 b 151b 910
150 kgiha 128 ns 107 b 234 ¢ 156 ¢ 45 ¢ 48 ¢ 92 c G2 C
Weeding methods
No weeding 116¢ 152 a 20t h 187 a 116 a 152 &8 281 a 187 a
Hand weegng 1412 111b a 1908 2h Bb rls] S5h
Chamicat 1320 102t 2850 176k 13¢ 13¢ 36¢ 21c
weeding
Years Mean 1300 122¢ 01a 1584 S3g 6B b 141 a.

Mean followed by different lefter, are significantly différent by the LSD at P=0.05.

Frasad and Singh (1995) Prasad and Rafey {1998) and Singh and Singh (1996), who reported that
herbicide application was the bast treatment in reducing dry weed biomass and produced the
greatest straw and grain yields as compared to un-weeded plots. The interaction between planting
date x weeding methods and seeding rate x weeding methods was significant when data were
combined across years. The interactions between planting date x seeding rate and planting date x
seeding rate x weeding method were non-significant. The combined interaction between planting date
x seeding rate x weeding method showed that 15 December planting with 150 kg ha™ seeding rate and
chemically weeded plots preduced the lowest weed biomass.
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Table-3. Dry weed biomass (g m'z) affected by planting datesxratesxcontrel methods.ars.

Treatments 16990-91 1991-492 1862-93 ean i
Plarury date

October 15 | ‘444 94 a §3ns 107 a ’
Novaember 15 1% a 86 a 62 ns 86 b

December 15 51 b G h 72 ns G5 ¢

Seedny rate

50 kgiha 172043 83 a 73ns 95 a
103 kit o 157 a 8G b ‘bBns 90 a
150 kgiha TEn D 38 ns 745

I
CWeeeng metaod

Na weed ng 1754 166 a hda 164 a

Hard weezing 115k 75k 58 b 82p
I| Cherzal weedng 13c 14 ¢ G dc

Years Mean 102 a.. 85 b i2g 85

Weans fokowed by different letlers are significantly different by the LSD test at P=0.05

Grain yield (kg ha')

Statisticat analysis of the data revealed that planting date, seeding rate and method of weed control
significantly affected grain yield per hectare (Table-4). The mid planting of November 15 produced
Mmaxamum grain yield, foilowed by early planting of October 15. These results agreed with those of
Choudhry et al (1992) and Thill et al (1978), who concluded that early and mid planted wheat nhac
superior grain yreld potential because its rooting system was capable of extracting sufficient soil water
during spring to sustain a good plant water status. thus maintaining a greater leaf aiea during the giain
tiing period. Late planting frequently leads to yield reduction due to onset of high temperature and
ihrought before maturity. As regards crop density. mean values across years, for different seeding rate
~ncated that there was a corresponding increase in grain yield from low to high seeding rate This
acrease was only significant between 50 kg and 100 kg ha 100 kg ha' was better n producing
naxinum grain yield than low and high seeding rate. This yield increase could be partiatly attnbuted to
arnciease In productive bllers, wivich helped in controtiing weeds. These resuilts are in agreement witi:
those of other researchers (Nazir et al, 1987 and Blue et al.1990). There was also signiticant difference
- oweed control methods. Maximum grain vield was recorded in those plots where weeds were
suohialled vy herbicide. whereas minimum grain yield was recorded in the plots where weeds were 201
convolled by any method The overall results revealed that weed control by any method moreased
whedal yald However, chemical weed controt was the most aceeptable. Similar findings were reponied
oy Ahamd et al (1993) and Singh and Singh (1996), who concluded that herbicide appication and
hind weeding increased grain yeld compared to unweeded check. However chemical weeding was
nore effective than bano weeding In other studies Khan (1999) and Kotru et al (1999} also tepurted
the sanilar resuds They reponted that appiicaton of grassy and broad leaf herbicides increased graie
yla and yield components. Mean values across years for planting date x weeding method
interaction was significant, while non-significant for ail other interactions. The interaction between
the two vaniables vz planting date x weed controf method mdicated that mid November planting
aczomnpaned with harticide application for weed control was beneficial in increasing the gram
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yield The grain vield varied over the years. because of the difference in seasonal patterns. During
December 1980-91, rainfall was optimum for best wheat growth. This is the tme which has beean
generally considered the critical stage for root development resulting at later stages in belter
nutritional and water absorption. The lowest grain yield during 1992-93 could be attributed probably
1o high rainfall during March and April 1993, High rainfall promoted lodging. and diseases and
therefore lower average grain yield was obtained. Similar observations were reported by Saimon
{19413 who indicated that high rainfall favored development of wheat diseases. promoted ladging
and leached feflility elements particularly nitrates. from wheat rooting zone of the sail.

Conclusion and Recommendation

it 18 concluded from the results of the three years studies that wheat crop should be plantad in e 15t
tort-mght of November with 100 kg seeding rate ha ' Chemical weeding is recommended for best
weed control. In situations where chemical weed central is not done either due to cost of the product or
any olher reason, the alternalive could be weeding with mechanical method. In case weeding by
mechanical or chemical method can not be carried out then 150 kg ha” seeding rate could suppress
weeds and increase grain yield. Addittonal studies are suggested on the following lines:

I Influence of crop density, spacing and vaneties on weed competttion and grain yietd i wheat,
It Economics of weed control practices in wheat.

Tabie-4. Grain yield (kg ha) of wheat as affected by planting dates, seeding rates and weed
control methods in various years.

i Tigatmerts : “go0-81 1941-92 1952-93 IEEN

1 Pankng cate

il Ccoser 5 3737y 303 b 2353 b 3004 b
t Ngvamuer 15 4524 3 372 a 3145 a 3744 a
il Decenrler 15 13530 1956 ¢ 1256 ¢ 1522 ¢

Seeding rale

' 40 kgiha KA 2575 b 2087 b 2590 b
L3 kgha 3800 a 3'2ha 231G a 2680
"Ll kgiha 3307 a 3071 a 2381 3 2930 &

i Woeding method

" Ng weading 5954 b 246G ¢ 1800 ¢ 2417
" Hung weeding 2427 a 2961 b 2350 b 2025 1
il

L Cremical weeding 3635 a 4293 a 2605 a 3144 o

| Yews Mean 3300 a 254 o vhic auzv

reans followed by different lefters are significantly diffeient by the LSD lest at P=0.05
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