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Different sowing dates and planting methods of wheat has a varying impact on the associated weeds. An experiment was
conducted to explore the influence of different sowing dates (raised bed planting, drill sowing and broadcasting) and planting
methods (November 15, November 30, December 15) in wheat and its associated weeds during 2008-09 and 2009-10. Wheat
planted on raised beds had the minimum weed infestation. Similarly among the various sowing dates, wheat planted on
December 15 observed minimum weed density and biomass recorded at all the harvesting intervals i.e. 40, 60 and 80 days
after sowing. Chenopodium album and Phalaris minor were the dominant weed species of the experimental field. Weed
dynamics was observed maximum at November 15 because likewise wheat, environmental conditions at this time were also
most suitable for the associated weeds to germinate. Maximum grain yield, productive tillers, grains per spike and thousand
grain weight was recorded, where wheat was planted on raised beds on November 15 during both the years of
experimentation. In conclusion, for getting maximum marginal rate of return wheat should be planted at November 15 on

raised beds.
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INTRODUCTION

Wheat is a staple food of millions of people in Pakistan and
elsewhere. The major reasons for the low wheat productivity
are late sowing (Inamullah et al., 2007; Aujla et al., 2010;
Hussain ef al., 2012a) improper planting techniques (Fahong
et al., 2004; Khan et al., 2007) and uncontrolled weeds
(Abouziena et al., 2008) along with other problems like
improper irrigation supplies and imbalance crop nutrition
(Mullaa et al., 1992; Kibe et al., 2006). Wheat can be sown
by different techniques viz., line sowing by drilling,
broadcasting and raised bed planting. Each of the planting
method has a varying impact on weed competition (Ashrafi
et al, 2009). In Pakistan, during 2009, total wheat
production was 23.86 million tonnes while in Punjab
province it was 17.92 million tonnes (Anonymous, 2009)
which is below from many other wheat producing countries
of the world. Wheat is generally sown by broadcast method
and weed control is fairly difficult in broadcast (Byerlee et
al., 1986) compared with bed planting or drill sowing. Crops
sown on raised beds have less weed infestation than the
flat/flood irrigation system. Weed dry biomass under raised
beds was 24 and 31% lower than in basins for maize and
wheat crops, respectively (Hassan et al., 2005). Production
potential of wheat under different sowing dates was studied
by Kumar ef al. (2000) and observed maximum grain yield
of mid-November planted wheat as compared to early and
late planting. Recently Hussain et al. (2012a) reported 58%
yield penalty in late planted wheat (25" Dec) than wheat

planted on 10" Nov due to severe cutback in entire yield
related traits. Similarly Akhtar et al. (2006) harvested better
grain yield of wheat when sowing was done on November
15 and before November 30.

Among the factors influencing wheat productivity, the
sowing date is of particular importance. This in turn is
closely correlated with soil preparation, which has a critical
effect on the periodicity of weed seed germination, allowing
the weed species composition to be controlled (Berzsenyi,
2000). Choudhry ef al. (1992) and Thill et al. (1978) found
that early and mid-planting of wheat realized the potential
yield better than late planting. Bhan (1987) concluded that
delaying the sowing of wheat post November reduced weed
population, but also reduced wheat yield. In an experiment,
Subhan et al.,, (2003) concluded that weed density and dry
weed biomass were less in December 15 planting as
compared to early and mid-plantings of wheat on October 15
and November 15. Timely planting (in the month of
November) yields promising results in terms of enhanced
productivity of wheat (Akhtar ef al., 2006). Environmental
conditions at this time also favour proper seed germination
and thus lead to the healthy crop stand that reduces the
chances of insect pests attack (Mushtaq and Salim, 2012).
Similarly in comparison of different planting methods raised
bed planting and drilling in lines suffered less weed
population than the broadcast method (Ram et al., 2005;
Aggarwal and Gosswami, 2003; Tanveer et al., 2003).
Interaction between the sowing dates and planting methods
of wheat was remained unexplored and influence of this
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interaction on the weed dynamics and yield attributes of
wheat was also needed to be investigated. Therefore, a study
was planned with the objectives to investigate the weed
density and biomass and yield response of wheat under
different sowing methods planted at varying dates and to
estimate the maximum profitability under these varying
conditions.

MATERIALS AND METHODS

Experimental details: The field experiment was conducted
during years 2008-09 and 2009-10 at the research area
Department of Agronomy, University of Agriculture,
Faisalabad (31.25°N, 73.09°E with 184.8 m altitude). The
previous history of the field showed heavy infestation of
weeds. Before sowing of the crop, soil samples were
collected to a depth of 0-15 cm and 15-30 cm with soil auger
and analyzed for various physico-chemical properties. Soil
organic matter content of the experimental plot was 0.66-
0.53% with a soil pH of 8.4-8.3. Using a seed rate of 100 kg
ha'! wheat cultivar Sehar-2006 was sown on raised bed, by
drilling and by broadcast method on November 15,
November 30 and December 15. Raised beds of 60 cm width
were prepared with the help of spade with furrows of 30 cm
width in between. Net plot size was 2.7 m x 5 m. There were
3 beds in one plot and 4 rows of wheat on each bed. In drill
sowing, single row hand drill was used to sow the seed in
22.5 cm spaced lines and there were 12 lines in one plot.
While in case of broadcasting, the same amount of seed was
simply broadcasted in each plot.

Crop husbandry: A basal dose of nitrogen, phosphorus and
potash at 146 kg N, 85 kg P»Os and 35 kg KCI ha! was
applied in the respective plots in the form of urea,
diammonium phosphate and sulphate of potash, respectively.
The whole P, K and one third of N was broadcasted at the
time of sowing, while remaining N was applied in two equal
splits, i.e. 1/3 with first irrigation and 1/3 with 2nd
irrigation. The first irrigation was done 20 days after crop
emergence, and subsequent irrigations were done at different
critical crop stages especially at tillering, booting, anthesis
and grain development stage. Five irrigations were applied
in the whole season. To maintain the uniformity, every time
all the plots were irrigated for equal time duration. The crop
was manually harvested at maturity.

Observations: A quadrate measuring 50 x 50 cm? was
randomly placed at two places in respective plots to record
weeds. Weeds were cut from the ground level and brought to
the laboratory to record their biomass. The dry weight of
weeds was determined by drying in an oven at 70°C until
constant weight. After that their dry weight was measured
with the help of electric balance. This was repeated at 40, 60
and 80 days after sowing. At the time of maturity, yield
related traits like grains per spike, thousand grain weight and
productive tillers were recorded. A quadrate measuring 50 x

50 ¢cm? was randomly placed at two places in respective
plots to count the number of productive tillers. This was
finally converted to productive tillers per square meter.
Whole the plots were harvested at maturity and manually
threshed to measure the grain yield which was converted to
tons per hectare by unitary method.

Statistical analysis: Experiment was laid out in Randomized
Complete Block Design (RCBD) having split plot
arrangements with three replications. Analysis of the data
was carried out by using Fisher’s analysis of variance
technique and least significance difference test (LSD test) at
5% was applied to compare the difference among treatment
means (Steel et al., 1997).

Economic and marginal analysis: Economic analysis was
carried out on the basis of variable costs and wheat crop to
look into comparative benefits of different treatments.
Marginal analysis was carried out according to procedures
devised by CIMMYT (1998).

RESULTS

Weed dynamics: Weed species of the experimental area
were comprised of lambsquarters (Chenopodium. album),
canary grass (Phalaris. minor), fumitory (Fumaria
parviflora), wild oats (4Avena fatua) and blue pimpernel
(Anagallis arvenses L.). Among these C. album and P.
minor were the dominant weed species found in the
experimental field while others were present in less number.
Little seed canary grass (Phalaris minor Retz.) and
lambsquarters (Chenopodium album L.) were reported as the
densely populated and frequently occurring weeds of wheat
in the country among the other problematic weeds (Siddiqui
and Bajwa, 2001).

Total weed density and biomass was significantly influenced
by all the sowing dates and planting methods recorded at 40,
60 and 80 DAS during years 2008-09 and 2009-10 (Table 1).
Interaction between sowing dates and planting methods was
also significant and it was observed that minimum total
weed density and biomass was noted where wheat was
planted on beds at December 15 (D3;M;i) against the
maximum total weed density where wheat was planted by
broadcast method at November 15 (DiM3) at all recorded
times during both years (Table 1). Among the different
sowing dates minimum total weed density and biomass was
observed where wheat was planted at December 15 and in
comparison to November 15 planted wheat, reduction in
total weed density and biomass by wheat planted at
December 15 and November 30 was 52% and 32%
respectively (Table 1). Similarly planting methods also
differed significantly in their influence upon total weed
density and minimum total weed density and biomass was
recorded where wheat was planted on raised beds. In
comparison to broadcasted wheat, total weed density
recorded in bed planted and drilled wheat was 46% and 23%
less respectively (Table 1).

818



Weed dynamics in wheat

‘3unseopeold pue ¢ IOqUIAON I9AO0
9s8a109p Judo1ad moys sisoypuared ur sam3iyg fd g0 0 18 ApuedsugIs JOHIP UOWWOD Ul 101)9] B SuLIByS 10U SUBIIA L

959 88°0 ov'€ a3 09°0 YTl 961 956 96°L 876 ¥9°6 9¢° 11 s0'0 (d) as1
SPP0E 98911 F9L'S  dPO089  FIT'T  SPTLT  JPTCLY 28997 489987 9P SY0F P0098 P28YOIT ‘A
JOCET  JOLOT  JPT9  JP9SH  BF880  Cvbl 38909 JO890T °89°0LI 9P 8IYE  2008S  2000L WA
q00c  F9101  3809C  Iove 8250 3760 BTEEE F8991  FO0000L  FTELT  3000F  FOVYS "Wa
4879  Ov081  A¥TOE  PIPY6  d09F  QTEY  OTELE  dTECLL ATEE6] OTESY  200T0T  2009C1 ‘WA
PO0OOF PTIST  PPYLT IV PSPT 2899  P8YYR  9899L OTCELT PRI’y PI00Y6 Py 101 ‘W'a
9171 JOS0T  BF¥8S F96T  FPYTT  P88T  FPTEEI PO0T9 QTCITL FTCLE FP899Y  FO 8999 'Wea
eHOSOT  BOO'ST BSSPE  BOOIE  BOTS  BOOTI BIEEIL ®RYT6I BOOOEC BTE60T ®BLY09T BTEIIT ‘W'a
°91°¢S  A80'IT  d¥0ST  aAvbvl  APTL  eHP Il 9000¥1 4TE601 9899L1 90078  d00TEL 989°8pI ‘N'a
JV9E€T  PT6SL  dPKEl 9988TL 295  ®BOSOL SPO08L 9200T6 PSYPEL 2TECLY  JP00TS dTELTL "W'a

suonoeuy
9L°€ 750 96'1 00 €0 L0 8T'L 4% 09t 8t's 95°¢ 959 $0°0 (d) as1
BT699 BHT6l  eHOVT  BTESI  BHOY  BTEL  BTEIIL ©8YR6  BTEEOT BOLIL  BHTIST ©RYTEI  Supsesprorg =FA

(¢r) (61-) () (0s-) (ye) (I1-) (s1-) (0¢-) F1-) (1) (6€-) (07)

Av8'8E  9+9SI  A8T9l  AT6L Q7S€  9TS9  ATI'S6  A8889 APTHLI APK9S  A89F6 A TL90I  Suimes [ =N

(18-) (9¢-) (oL (¢9-) (9L) (g¢-) (9t) (tr) (c¢r) (6¢-) (oL°) (8¢-)

27671 98TTL °8TL 4809 2711 288V 9PT09 98895 9898IT 200ty OvT9r  908°C8 Suimog pag= '\
spoyjow Juimos

91’y 0 09'C (454 €0 00'1 9L°9 80'81 v0°S 89°01 0T'11 9v1 $0'0 (d) as'1

(69) (0s-) 92) (LL) (s8) r8-) (85-) (¥8-) 91-) (65 o) o)
276'8T 98801  918'S q09Y 2480 20T O9L€S  dTEIT OVPTSI 096SE 9TEI9 29¢8L ST PQUIN( =*td

(s¢-) (¢e) (LT) (1£-) (1$-) (8t-) (s¢-) (S79) (67 (¢r) (82°) (€¢-)
qazI6s  a9v9pl ATELT  ATLS Q9LT  996S  99L°€8  400TL qTEEIT Apb0S 98808 AF0'86  0€ PQUIdAON = i
©y909  BPOIT  CHPPT  BH96l B8YS  BypIl BTI6CI BIEIEl BHYOSI BHTO8  ©8YTIL 4BOLSHI  SIIoqudaoN ='(
01-6007  60-800T 0T-600T 60-800Z 0T-600T 60-8007 01-600T 60-800T 0I1-6007 60-8007 0T-600T 60-800T sajep Surmog

Svda 08 svda 09 svda oy Svd 08 SVa 09 svda oy

1YS1oM AIp pam [e)o],

K)ISuap paam [eyof,

AN.E 3) 1Y319M L1p pIdm [B10) pue A)ISUIP PIdM [8)0) 3y} uo spoylow sunpuejd pue sajep SuIMos Jo 33 °[ dqEL

819



Farooq & Cheema

JuUeOJIUFISHOU = SU,, ‘FUNSBOPLOIg PUE G| JOQUIAJ(] JOAO
osearour Juoorad moys sisaypuared ur san3i, ‘d g0 0 3 ApueoyIuSIs JOPIp UOWWOD Ul 19)39] © JuLIBYS JOU SUBSJA L

SN su 0T'S LL'L su su su #SU $0°0 (d) as
8L'1 €Sl 3 00°8¢C 9L9°1¢T elee 89°0¢ L9T°¢e €9'v¢e ‘A
80°C LL'T CRAN 454 P €E0¥C (4843 S0'ce L9¢E°S¢E €€9¢ N'a
LO'C (| 9L9°6¢T P €€THT 88'v¢ LY'CE eeroe 0¥'9¢ "Wia
81°C 981 PEEILT P 00°9tC 69'9¢ 0LPE 006°LE €C9¢ ‘Wa
94 LO'C JL9°10¢€ 200°19¢ 81'8¢ 65°9¢ LT 0% 0L°8¢ Na
143K 1re 20020¢ 2 €€¥9¢C T8¢ L9t 00¥" 0t 76'8¢ "W'a
9L'C LT'C 200°L0¢E q00¥LT 08'6¢ 87'8¢ L9V 0F €r'6¢ W'a
80°¢ 1444 q00'T¢E ® L996C 91y 9°0v L90'vY L6'TY N'a
Ire 0s'C B 00'8¢¢E € L9T0¢E 88 1Y S9'0F 8611 LOTY W'a
suondeIUY
€10 600 3 ov'y 87’1 L60 SLO 960 0’0 (d) ast
qQ$TT qQe8°1 q8L'89C q96°0S¢C q+s9¢ qQ279'v¢ qQITLE qL99¢ supsedpeorq =W
1) (¥
' CC'C eOI'C ©96'68¢C ®00'99C B [T'8¢ B Th'9¢ B L8'6¢ ®00°6¢ Suimog @ =N
(s1) (2]
®LST eCI'C v Ee 16T ® $¥'69C B e8¢ v 19'9¢ v LTOV eEl'6e Sumog pag = 'IN
spoyjow 3unuerq
0 600 LS'L ' €'l LE'T 8T'1 650 $0°0 (d) as1
9861 oCL R NAYY O T1°8¢C 28T¥¢E deLle 269 7¢ d6L°S¢E ST 1quadaQ = tq
(17) (L
qQov'¢ q10°C qL9°16C qII'LST qQo0L’LE q009¢ qov6¢ qQ66'LE 0€ 1IquIdAON = °qQ
(19) (8¢)
B86'C BLET B EECTE B 8L°06C BOI' 1Y BT6'6¢ BLI'EY 1290 1v ST 1dqunasoN = 'q
01-600¢ 60-8007 01-6007 60-8007 01-600¢ 60-8007 01-600¢ 60-800C Sd)ep SUIMO0S
(, By )) PPIA uresn (,_w) SI3[[1) 2A1INPOI (3) yS1om ureas Q01 Mids aad surean SJUUI)BIL],

syreq) SuUPNQLIuoOd PPIA pue PIAIA ures 3y) Uo SPOYIdW FUIMOS Pue SIJep SUIMOS JO 3T T dqelL

820



Weed dynamics in wheat

Sunseopeold = § BuImog U = § Bumog pag = '] 10quaoo = [ 0€ IOqUIAON = {J ‘ST IoquidAoN = 'q

(BUSY 85199 8T0EL YEVIL 08€8L €91L8 0118 06€66  STYSOT  9LLLOI sjyoudq PN
4G €®) unseopeoiqg <
700ST @) Sumos [ <
7SLLE @) Suimos pag <
‘105 (| By 'sY) soSreyD) GLE 00ST 0SLE GLE 00ST 0SLE SLE 00S¢ 0SLE A1eajey) 3so)
(BUSY €€599 8TSSL ¥81SL SSL8L £9968 09806 $9L66  ST6OTT  9TSIII uwIoduf $S0I1D
S0t/ 091 S¥  08¥¥T 88¢97 08292 TSTLT 0090€ 7580¢ 09S¢ 0918¢€ 7508¢ 2Y sy dwoduf
~®>2
Jouwrej ye SuLiq 0} ‘SS9 %0 [ 79 099 LS9 189 S9°L ILL ¥9'8 ¥S'6 1S°6 pRIL paysnlpy
(PUSIN 089 €L 0¢'L LS'L 0S'8 LSS 09°6 09°01 LS01 PRI Mens
3Y 0¥/ 0501 SY  €£S0TP oviey Y068% €0S1S £906S 80009 S0TS9 S9LTL vLYEL LBY sy duodu|
[9AJ]
JIouwrey 3e 3uLiq 03 ‘SSI[ %0 [ 09'1 L8'1 98'l 961 STT 6TC 84'T LLT 08°C pPRI pasnlpy
(PY SN 8L'1 80'C LOT 81'C 4 ¥S'C 9L°C 80°¢ (A3 pRIA urean
SHIewy 'Sta Sta 'Sta 'S'a Sa 'S‘a 'S'a S'a 'S'a SHUIUIBILY,
(01-6007) SIsATeuy dIwouody *p AqEL
Sunseopeold = § Suimos [[LJ = § Bummos pog = 'SiGT 10quaoa( = { ‘0¢ I0qUIAON = (T ‘G IoqudaoN = 'q
[y 'Sy €8L6S 7SSH9 80159 PrIIL 8TSSL €TTSL 11228 €1688 638168 SITELENEEIN
4G/ €®) Sunseopeoig <
700$T @ Suimos [[LJ <
7SLLE @) Suimos pag <
oy (Y 'sY) sATIRYD  GLE 00S¢ 0SLE GLE 00S¢ 0SLE SLE 00S¢ 0SLE £1ea jey) 3s0)
(BUSY 86109 7S0L9 86169 61SIL 8T08L €L6SL 98678 cIvi6 6£676 wodU[ $S0ID
30t/ 091 ¥ TIObT 9€TST TSHST 9/SLT ¥T16T ¥TI6T 0TET¢ 89.¢¢ 9/8¢¢ L2Y sy duoduy
[9AS] JounIey Je SuLIq 03 ‘SS9 %01 009 1€9 9¢9 689 8T'L 8T'L €8°L '8 LY'8 PP pasnlpy
(BUSN 99 10°L LO'L 99°L 60’8 60'8 LS 8¢°6 Iv'6 PIRIA Mea)S
8Y 0%/ 0501 'S¥  9¥19¢ 9181+ 90LEY cr6cy Y0681 67361 9971¢ SP9LS £906S L BY sy dwoduf
[9AQ] JowiIey Je FuLiq 0} ‘SS[ %0  8¢'[ 651 L9'T LT 98'1 06'I S6'1 0T'C STT PRI paysnfpy
(BUSIN €T LL'T S8l 98'1 L0'T 11z L1'T A 0S'C PP urern
syprewdy S iq $Sta 'Sta 'S'a S'a 'Sta 'S'la S'a 'STa SjudU BA],

(60-8007) SISA[euy dIWOUOIY °¢ A[qEL

821



Farooq & Cheema

Table 5. Marginal Analysis (2008-09)

Treatments Cost that Net profit Marginal Marginal net “Marginal rate
vary (Rs.) (Rs.) cost benefits of returns (%)

IDJING] 375 82211 - - -

D: S; 375 71144 0 D D

D5 S3 375 59783 0 D D

D: S, 2500 88913 2125 29130 1371

D2 S; 2500 75528 0 D D

D3 S, 2500 64552 0 D D

D: Sy 3750 89189 1250 24637 1971

D2 Sy 3750 75223 0 D D

D5 S, 3750 65408 0 D D

D = November 15; D, = November 30; D3 = December 15; S1 = Bed Sowing; S> = Drill Sowing; S; = Broadcasting

Table 6. Marginal Analysis (2009-10)

Treatments Cost that Net profit Marginal Marginal net “Marginal rate
vary (Rs.) (Rs.) cost benefits of returns (%)

D1 S; 375 99390 - - -

D S; 375 78380 0 D D

D5 Ss 375 66158 0 D D

D: S; 2500 108425 2125 42267 1989

D2 S, 2500 87163 0 D D

Ds S 2500 73028 0 D D

D: Si 3750 107776 1250 34748 2780

D2 Si 3750 87110 0 D D

Ds S, 3750 71434 0 D D

D = November 15; D, = November 30; D3 = December 15; S1 = Bed Sowing; S> = Drill Sowing; S; = Broadcasting

Crop parameters: Wheat grain yield, productive tillers,
grains per spike and thousand grain weight was significantly
influenced by all the sowing dates and planting methods
during both the years of experimentation (Table 2).
Interaction between sowing dates and planting methods was
significant only for productive tillers, while non-significant
for grains per spike, thousand-grain weight and grain yield
(Table 2). Maximum grains yield (2.50 and 3.11 t ha'!) and
yield related traits were recorded where wheat was planted
on beds at November 15 and this was followed by the wheat
planted in lines by drill on the same date (Table 2). Among
the various sowing dates wheat planted on November 15
produced maximum grain yield and in comparison to late
planted wheat on December 15. Grain yield obtained from
November 15 and November 30 planted wheat was 38, 51
and 17, 21% more during both years of experimentation
(Table 2). While in case of different planting methods, bed
planted wheat produced maximum grain yield during both
years and this was statistically similar to the drill planted
wheat. In comparison to broadcasted wheat, bed and drill
sown wheat produced 14-16% more grain yield (Table 2).

Economic and marginal analysis: Economic and marginal
analysis revealed that sowing of wheat on November 15 on
raised beds and by drilling observed maximum net benefits
during 2008-09 and 2009-10, respectively (Tables 3-4). A

further perusal into marginal analysis revealed that sowing
of wheat at November 15 on raised beds gave better
marginal rate of return (MRR) during both the year of
experimentation (1971 and 2780%) as compared to the other
planting techniques at different dates. This was followed by
the drilling of wheat at November 15 where MRR was 1371
and 1989% during 2008-09 and 2009-10, respectively
(Tables 3-4). While all other planting methods and sowing
dates were uneconomical due to higher cost involved.

DISCUSSION

In present study weed infestation was much higher in early
sown wheat while delay in sowing not only decreased the
weed density (Table 1) but also caused decline in grain yield
of wheat (Table 2). It may be due to the favorable
temperature during mid-November, which was suitable not
only for crop but also for the weeds emergence and
establishment. During the early sowing much higher weed
density compared to the delayed sowing was earlier reported
(Subhan et al., 2003). While low temperature during
December inhibits the germination of wheat and its
associated weeds. Previously it was concluded that delay in
sowing of wheat past November reduced weed population to
a significant level and also reduced wheat yield (Bhan,
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1987). However, total weed density and dry biomass
differed significantly between the years; possibly due to the
difference in precipitation received and temperature between
the two experimental years.

Different wheat planting methods significantly influenced
the weed density and dry biomass during both the years of
study (Table 1). Possible reason of the low weed pressure in
bed sowing is, weed seeds are usually present in the upper
soil layer and are buried to deeper depth during bed
preparation and may not germinate well. Higher weed
population in broadcasted wheat was possibly due to the
poor stand establishment of wheat (Table 2), as seeds are not
placed at proper depth by broadcasting. Whereas in case of
drilled and bed planted wheat seeds were placed at proper
depth and there was better and uniform wheat germination
(Table 2), which suppressed the weed germination and
growth (Table 1). In comparison of different planting
methods of wheat, 30-40% less weed infestation was
reported in raised beds than the traditional flat sowing in line
and broadcasting (Ram et al., 2005; Ghani and Zahid, 2006;
Mollah et al., 2009). Similarly, in comparison of drill
sowing of wheat, more weed density was recorded in
broadcasted wheat and this was probably due to the low
wheat plant population achieved from broadcasting (Hassan
et al., 2003).

Maximum grain yield, productive tillers, grains per spike
and thousand grain weight were recorded at early planting of
wheat at November 15 during both years of experimentation
(Table 2). This was possibly due to the better crop stand in
case of early planting (November 15) although at this
sowing date weed density and biomass was also high but
crop stand was good enough to compete with the associated
weeds. In case of late planting (December 15), although
weed dynamics was minimum but wheat germination was
also poor, leading to reduced number of productive tillers
and ultimately reduced grain yield (Table 2). Moreover
number of grains per spike and thousand grain weight was
also lower as compared to the timely plating of wheat and
similarly in an experiment Laghari et al. (2012) observed
decrease in number in grains per spike and grain weight due
to late planting of wheat than timely plantation. That’s why
maximum net benefits were obtained when wheat was
planted at November 15 during both the year of
experimentation. In a field trial, early sowing of wheat at
November 15 produced maximum productive tiller and grain
yield as compared to the late sowing of wheat (Shah et al.,
20006). Delay in sowing of wheat reduced the grain yield and
this was due to reduction in yield contributing traits; number
of productive tillers, grains spile! and grain yield (Ansary et
al., 1989). Along with other factors grain yield has direct
relation with duration of vegetative period; short vegetative
duration reduces the grain yield. Longer the vegetative phase
(planting to heading), the greater would be the grain yield
(Alvaro et al., 2008). Shortening of vegetative growth from

post emergence to pre flowering by delay in sowing can
cause substantial yield losses (Akmal et al., 2011; Hussain et
al., 2012b). Better performance of wheat varieties were also
reported by Hameed et al. (2003) if sown in early November
while, Shahzad et al., (2002) recorded minimum production
in late sowing of wheat.

Planting methods has significant effect on the wheat plant
population; highest number of productive tillers was
observed in bed planting of wheat (Table 2). The higher
grain yield under bed planting can be attributed to lower
weed densities, which allowed better crop growth and
resulting in higher grain yield. Aggarwal and Gosswami
(2003) reported significantly lower weed population and
higher grain yield of wheat under bed planting compared to
flat planting method. Low grain yield in broadcasted wheat
was due to lower plant population (Table 2) and high weed
infestation (Table 1). Maximum productive tillers were
recorded in case of bed planted wheat as compared to the
drilled and broadcasted wheat (Tanveer et al., 2003). The
grain yield obtained from drill planted wheat was more as
compared to the broadcast method of planting wheat
(Table 2). Drill planting gives better results as compared to
the broadcast method (Fenech and Papy, 1977). Higher grain
yield and yield contributing traits were observed in case of
drill sowing as compared to the broadcast planting of wheat
(Kipps, 1970; Shaalan et al., 1977).

Conclusion: Delay in sowing caused substantial yield
decrease with simultaneous reduction in weed infestation.
Similarly selection of appropriate planting method is also
very necessary for getting maximum return of a crop.
Maximum grains per spike, thousand grain weight,
productive tillers and grain yield was recorded under timely
planting of wheat at November 15 on raised bed. Although
grain yield and yield related traits recorded in bed sowing
and drill sowing are statistically similar but marginal
analysis indicates higher marginal rate of return in bed
sowing of wheat on 15 November. So adoption of raised bed
planting on November 15 is necessary for getting maximum
returns.
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