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INFLUENCE OF VARIETIES, ROW SPACINGS AND WEED
MANAGEMENT ON DIFFERENT TRAITS OF WHEAT

Muhammad igbal Marwat', Haji Khalil Ahmad’, Khan Bahadar Marwat® and Gul Hassan”

ABSTRACT

An expenment was conducted at Agricultural Research Farm. Facuity of
Agriculture Gomal University [ f Khan, NWFP, Pakistan. for two consenutive
seasons 1998-1099 ang 1999-2000 to study the cffect of vanehes (Bakhiir. i
92, Ghaznavi-38. and Ingilah-91) assigned fo main plots, herbicitdes fbrowud-
spectrum (2.4-0 + Isoprotuont broad leaf (2,4-D). grass kifter (Isoproturon). and
a weedy check plots hept m subplots. and row spacings (18, 25 amd 32 omj
alfocated to sub-sub ptots The expedment was tard oul mr @ sphit-Spht plot desige
replicated three tnes Bioad-spectrum herbicide significarlly reduced grasi x
and broad-leaved weeus hy 90 and 80% over the weedy check respediing iy

Varely 'ngiab-81 sigrficantly reduced te density of grasses and broad-leavet!
weeds because Ingiiab-81 is a taller variety as compared ro Bakhitonvwar-92 o
Ghaznavi-98. Grasses and broad leaved weeds density m? was sificantly
lower in 18 crir row spacing as compared to 25 and 32 cm row spacing Oty weeetl
hiomass g m'* was reduced with treatment of broad-spectrum herbwcide cver
weedy check trealments. Among vaneties mirimum dry weed biomass (46 56 g
m*) was recoded in variety igilab-91 followed by Bakhtawar-92 (51.84 g mi’)
and Ghaznavr-88 (53 03 g m' ). while mimvimunt !nomass was recordeo‘ m 18 cm
{46.20 g m~} row spacing. Relalive growth rate (g m? day’) was sigrdficantly
more in vanely ingitab-97 up to 3" culting (which is fast growing and tail varety),

but later on maximum RGR was recorded in Bakhtawar-92 having more Wess i

© In herbicides. highesi dry matfer accumulation was recorded in broad-spetrin
herbicide lreated plots. The relative growth rate was moare in 18 ¢t row spacig.
folfowed by 25 and 32 cn, respectively. Broad spectrum herbicide signdicantly
affected grain yield fo an extent of 20% more yield over weedy check plots Gram
yield in vanety Bakhtawa~-82 was more 6 and 7% than Ghaznavi-98 and Ingifab-
91. respechvely. The gram yield 1 18 cnt row space was more by 5% arid by
11% over 25 cm and 32 cnrrow spacmg, respectvely. The interaction of broad-
spectrum herbicide with vanety Baklitawar-92 and with 18 cm row spacing wis
sigrificant. witle the miteracton of vancty Bakhtawar-92 with 18 critave spaciy)
was afso sigruficant. Hius it can be concluded that 18 cn row spaceg niteqiated
with broad-spectium’ herbicide would minimize weeds density atid héaanise
wheal production
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INTRODUCTION

Wheat (Trticum aestivum L) vield in Pakistan is lower as compared to other advanced whe_t
growing nations of the world. To increase production ha™, cultural management plays a significai
rale. Among which weed control. planting and quality seed can improve yieid by about 50 - 70
percent (Burns, 1944). Proper raw spacing is one of the most important factors affecting the growth
specially the weeds growth in the early stages of the crop development. Narrow row spacing may
be cne of the possible ways of suppressing weeds as the scil surface is quickly covered and
censequently leaving a rneager chance for weed growth. Narrow row spacing also has the higher
leaf photosynthesis and suppresses veeds growth compared with wider row spacing {Dwyer et ai .
1481} It helps in maximizing light nterception, penetration and distribution in crop canopy Weeds
are the most serisus pests reducing the growth and yield of wheat in addition to several other factors.
Controt of weeds is a basic requirement and major component of management in most crop production
Systems (Young et al. 19G4; Nords, 1982; Triplett, 1976). Malik ef al. (1993) and Jarwar et a/, {1599}
cbserved that chemical weed control method was more effective when integrated with cultural
tethods of weed control, An investigation s“ows that 8 to 17 weeds feet? decreasad wheat yield by
10% (Chatta, 1973} Studies of Appleby et al.. 1976, Froud (1897, Malik and Hassan, (2002) and
Hassan (2002} and Hashim et al. (2002) exhit:it that wheat varieties had a differential suppressive
effect on weeds depending on their height and growth habit. The percent reduction tended (o be
lower in faii than dwarf wheat cultivars Later studies (Hashim and Radosevich, 1991} also
guantified a properionate decline in wheat yield with increasing Italian ryegrass densities, Carlson
(1289} and Khan and Thill {1992 quantified the consequent decline in wheat grain yield as the
Avena fatua density increased in the piots.

MATERIALS AND METHODS

An experiment was carried out at Gomal University, D 1.Khan (Pakistan), during 1898-1999 and
1998-2000 to study the effect of v «ieties, row spacing and herbicides on different traits of wheat
The design of the experiment was split spiit plot in randomized complete block with three
replications. The trealments were: three wheat varieties (Bakhtawar-92, Ghaznavi-98, Ingilab-91),
four herbicides - Broad-spectrum herbicide (2.4-D Buty! Ester: 72% EC + Isoproturoh 75% WP),
Broad leaf herbicide (2.4-D Butyl Ester; 72% EC), Grassy herbicide (isoproturon 75% WP) and
sontrol {weedy check}, and three row spacings 18, 25 and 32 cm. Wheat varieties were allotted to
main plots, herbicides to sub-plots and row spacings were kept in sub-sub-plots. Data for varnous
traits were collected using the following procedure: Weed density for grasses and broad leaved
was determined 60 days - fter herbicides spray. A quadrate 33 cm x 33 om was placed randomily in
inree places in each sub sub-pict and weeds were counted and then the means were converted to
m basis. For dry weed tiomass, the above weeds were harvested at above ground level at the
time of wheat earing from an area of a quadrate 33 cm x 33 cm from each sub sub-piat, bagged
each separately and were oven dried at 60 °C for 72 hours. The dried weeds were weighed with an
electronic balance and thereafter its dry matter yield was computed on m” basis. *Wheat dry matter
accumutation was determined at fifteen days interval. An area of 30 cm of the central two rows was
harvested from each treatment. sun dried for two days and then pfaced in an oven at 60 "'C_ ffor 72
hours) till it dried to o constant weight and thereafter its dry matter yield was calculated g m . day
Grain yield was recorded on a per plot basis and then converted into t ha *

The data were statistically analyzed using ANOVA procadure. For the anzlysis of data years ani
iucations were also included as variables Analysis of variance and mean separation tests were
appled according to the method descrihed by Gomez and Gemez, (1684) using the MSTAT-G
software package.

RESULTS AND DISCUSSION

Grasses density (m'2)
‘he effect of varieties herbicides, row spacing, interaction of varieties x herbicides, herbicide x row
spacmyg and variety x row spacing on grasses weeds density were significant. The lowes! grasses
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weeds were recorded in variety Ingilab-91 {16.72 m ) broad-spectrum herbicide {6.53 m } 16 cm
raw spacing (15.95 m “}. and interaction of variety Ingilab- 91 x broad spectrum herbicide {6.27 m 7).
broad spectrum herbicide x 18 cm row spacing {5.68 m’ 7y and variety Ingilab-91 x 18 cm row
spacing treatments (Tables 1-3). Variety Ingilab-91 is the tallest and thus having larger canopy as
compared to other two varieties (Bakhiawar-92 and Ghaznavi-88). it might have suppressed weeds
germination and estabisnment by better shading. The broad-spectrum herbicide best cont:Glled
grasses weeds. The above findings are in agreement with the work of Beparai et al.. (1997}
Panwar et al., (1995), Prasad and Singh, (1995), Brar et al, (1997), Sodhi and Dhalwal, (1998}
and Kotru et al . (1999). who found that greater height and broad spectrum berbicide (Isoproturon +
2.4-D) controlied weeds population more effectively as compared to grasses weeds xiller used
alane. The second best interaction having minimum grasses weeds (8.32 m”) was Ingilab-91
treated with grasses weeds herbicide. These findings were also in agreement with Sharma et al .
(1991), Roperia et al., (1991), Thakur and Singh (1991), Brar et al.,, {1897), and Sodhi and Dhalwal
(1998), who reported that greater height of wheat variety and application of Isoproturon controlled
grasses weeds density in wheat crop.

The towest grasses weeds found in 18 em row spacing might be due to more competition of wheat
crop for development resources. While comparing the interaction of herbicides with row spacing
and row spacing with variety, the least grasses weeds density found in broad-spectrum herbicide x
18 cm row space interaction and 18 cm row spacing x variety Ingilab-91; as availabulity of lescer
space for weeds development and use of broad-spectrum (2,4-D + Isoproturon} herbicide and taker
variety effectively cantrolled weeds. These findings were in analogy with the wark of Appieby ot al.
{1976) Bhagawati et al , {(1988), Sharma et af, {1989), Rath et at.. (1990}, Boparai et al., (1991).
Panwar et al.. (1945, Prasad & Singh, (1995), Sharma et al, (1996}, Sarir {1998}, Jena and
Behera (1998), Sodhi and Dhaliwal, (1998) and Kotru et al.. (1999), who verified that with the closer
‘ow spacing (14 cm). the weeds growth rate was lower, while light interception, crop growth rate
and grain yield were higher than with the distant row spacing (20 cm), greater height of whe
variety and with use of Isoproturon + 2.4-0 better weed cantrol was accomplished

Table 1. Effect of varietie.s herbicides, and varieties x herbicides interaction on grasses
weeds dens:ty m* during 98-99 and 99-2000.

| Vaneties Herbicide ' 1 Vadeties |
! o Bread Spectrum | Broad Leaf Grasses Contrel __Mearn
| Bakhtawar-82 | 671 d l 3203b 782d 4083a ~  21E7n
| Ghaznavios 7 Tes2u | T2393¢ | " 7.04d - | 31196 720
Pingilab-91 A. 2r_q_ 1...2338¢ 652d 3040 b

Herbicide Mean _.8S3c 7 zaasb T 723c [ MVe

LSD:y forvariety = 179
15D .- for herbicade = 1.1
o+ for variety x b erlumde =182

18D

Table 2. Effect of row spacing & herbicides x row épacing onh grasses density m™* during
98-99 and 99-2000.

 Row Spacmg {cmi i[.__ '_ _ B Herbicide ’ - ~ Row Spac rr] '
i - Broad Spectium Broad Leaf (Grasses ! Control | Mean

[ - L A P . .

 Row 59_619@__18 . .. 5889 2287e | 627fg 2896cd | 15,95
_Row _ B45fg 2727d 7.23fg i 3573b_ . 1997w
“Row space-32__ I 7.45 fg . 2921¢ §17f | 3783a_ _  2067a

" LSDq4 for row spacing = 0,98

LSD, ., for herbicide x row spacing = ! '1"7
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Table 3.  Effect of herbicide x row spacing on grasses density m” during 98-99 & 99-2000.

' Row Spacing (cnm o ~_ Herbicide _

i e Bakhtawar92 ____  Ghaznavi-88 __ __ingilan-91
. Rowspace-18 . 2018b _ 1411e  1356e
. Row space-25 ' 2193a 1803 cd  16.45bc

Row space-32 13.56 e
LS for nerbicide x row spacing = 1G9

1756d T1603hd

Hroadleaf weeds density (m'?}
Tne effect of varencs. nerbicides row spacimg and interaction of varieties x herbicides or broad-
:aved weeds density weore significant Table 4 and 5 revealed that minimum number of broad
Ieaved weeds were recorded in varety Ingilab-91 (103.43 m’ ) broad-spectrum herbicide (38 .26 m
1. 18 cm fow spacing {100.36 m "} and interaction of variety Ingifab-91 x broad spectrum hertsaide
{(38.06 m } Vanety Ingilab-21 is the tallest and thus having larger canopy as compared to other
two varieties (Bakhtawar 92 and Ghaznavi-98), it might have suppressed weeds germination and
establishment by bettar shading The broad-spectrum herbicide best controlled broad leaved
weeds. The lowest broad leaved weeds found in 18 em row spacing might be due to maors
competition of wheat crop for development resources. The above findings were in agreement with
waork of Prasad and Singh, (1995). Brar et al., (1997}, Sodhi and Dhaliwal, (1998). Kotru e al .
{1998). and Hashim et al. (2002) who found that greater height, broad spectrum herbicide
{Isopraturon + 2.4-0) controlled weeds population more effectively as compared to broad leaves!
weeds herbicide used alone and in closer row spacing the weeds growth rate was lower. while lig™
interception, crop growth rate and grain yield were higher than with the distant row spaning {20 omy

Tabie 4. Effect of varletles herbicides and varieties x herbicides on broad leaved weeds
density m” durlng 1998-98 and 1999-2000.

o Herbicide . VaRRY
" Vanety Groad Specrrum | ‘Broad Leaf Grasses Conto: ; Mean
_Bakbtawar-52 | 38 17¢ | 40565 [ Ti59610 | 18794a | 106 57ab
Ghaznav:-98 : 38564 ' 4328 d 16561 b 19033 a 106 44 2
N S |- -2 —_ AL
giab-g1 oL ...8806g . 40729 15017¢ | 184784 i ‘C3eln
herbicce Mean 3826 ¢ | | _1s846b |  iB7E9a |

LSD, ;. forvarietes =475
L300 for hermicide = 3 Jd ]
LSL),” ‘or vanf—‘tyxherhl\,de 681 o

Table 5. Effect of row spacing on broad leaved weeds density m™ during 1998-99 and 1999-
2000 at D.I. Khan.

_ ... Row spacirg {cm) : .. ... Rowspacing Mean
Row space-18 b 10036c
Row space-25 S 106.83 b
_Row space-52 . ) o o Nz22%a

LSDr N for r-ow sgacing 7 0,96

Dry weed biomass (g m %)

Vareles. herbicides and row spacing significantly affected the dry weed - biomass. while
imterachions were non significant. Table 6 shows that the lowest dry weed biomass (48.56 ¢ m™}
was recorded in varicty Ingilabp-91, followed by var. Bakhtawar-92 (51.84 g m ") and Ghaznavi-98
{53.03 g m “}). Among herhicides, minimum dry weed biomass (4146 g m ) was recorded in broad
spectrum herbicide treated plots. followed by broad teaved (4643 g m™Y, grasses (54 44 ¢ )
and weedy check {82.25 g m™) treatments {Table 8). Row space measuring 18 cm had mininium
dry weed biomass {46.20 g m™) followed by 25 and 32 cm (Table 8) Minimum dry woed biomass .n
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variety Ingitab-91 was due to ils height which shaded weeds and slowed down their development.
These findings are in analogy with the work of Appleby et al. (1976}, Sodhi and Dhaliwal. {19983,
Froud (1997}, Hashim et al (2002}, and Malik and Hassan et al. {2002} also observed a differentjat
suppression of weeds in different wheat cultivars based on height and growth habit. Among
herbicides, minimum dry weed biomass recorded in broad-spectrum herbicide treated plots was
due to effective control of weeds population, These findings were in agreement with Patel &
Upadhyay (1990), Prasad & Singh (1995), Rajender et al, (1996). and Azad et al., {19973, whe
reported that combination of 24-D + Isoproturon herbicide reduced dry weed hiomass The
minimum dry weed biomass found in 18 em row spacing might be due to less space available for
development of weeds as compared to wider row spacings. These results were in agreement with
the work of Patel & Upadhyay {1890), Angiras and Sharma (1996}, Jena & Behera {1998), and
Sartr (1998). who reportad that dry weed biomass increases with the increase in row spacing

Tabie 6. Effect of herbicides, varieties and row spacing on dry weed biomass (g m?) du ring
98-99 and 99-2000.
— o SR e

. - MHeiede D T varey T T T . Rowspacing ey = T
Name | Mean T Name " U Wean T T Mame 0 Mewh
Broag Spectum. - 41464 Bakhtawar93 | 51844 i _Row space-18 | 46200
Broad Leat | 48.43c , Ghaznaw-88 | 8303 a__ | __Rowspace-25 " s10an
Crasses 840 T g0l T 4860 | T Rowspace sz 17 56154
vontol . __ | 6225 4 T 0 T e o e !

Relative growth rate {RGR)

Variety Ingilab-91 leaded in dry matter accumulation up to 4" cutting, followed by Bakhtawar-07
and Ghaznavi-88. While after 4" culting maximum dry matter accumulation was recorded in variety
Bakhtawar-92 (Table 7). The broad-spectrum herbicide treated plots accumulated maximur dry
rmatter, followed by broad leaved, grasses weeds herbicides treated plote and a weedy check
(Table 8) Among row spacing, the highest dry matter accumulation was recorded in 18 om row
spacing. followed by 25 and 32 cm row spacing (Table 9). Among all cuttings and in ali factors,
maximum dry matter accumulation was found in 5" cutting and then destined in 6" cutling
Maximum dry matter accumulation i variety Ingilab-91 in the earlier cuttings correlates with less
ifrv weed biomass recorded in the same variety, Evidently inqgilab-91 captured the space earlier;
nence it was more competitive with the weeds and affected their growth adversely These findings
were in agreement with Sodhi and Dhaliwal, (1988), who reported that tailer variety had maore dry
Mmatter accumulation as compared to dwarfer variety. From 5" cutting onward maximum
acclmulation of dry matter was found in Bakhtawar-92, followed by Ghaznavi-98. which might be
due to more number of tillers m™ in Bakhtawar-92 and Ghaznavi-98 as compared to ingilab-91. The
maximum dry matter accumulation found in broad-spectrum herbicide treatments was due to lesser
number of weeds present in the concerned plots, as weeds were controlled by use of broad
spectrum herbicide, and it ultimately increased tillers m™= in broad spectrum herbicide treated plots.
foiowed by broad leaf grasses herbicide and weedy check, which ultimately increased dry matter
dccumulation in wheat. The maximum dry matter accumulation in 18 cm row space might be due to
fact that in the same row space, maximum number of tillers m™> were ohserved, which prohably
gave maximum dry matter accumulation in 18 cm row. space. These findings were in agreement
with Ercoli and Masani (1995), who reported that above ground bicmass progressively decreased
with increasing row spacing.
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Table 7. Effect of varieties on dry matter accumulation (g m? day'') of wheat crop during
1998- 99 and 1999-2000.
i TDate of Cutting o Variety L '
Noof Cuting (15 days intervat: __ Bakhtawar-g2 Ghaznaw vI1-98 ! ingilab-g1
3 _ 2802 L 087 N 077 co5 _
Vi 12012601 229 226 266 .
3 Comidoz | T 530 T 515 618
iy npasp T aee T . i 1748
5 _28/2123 3440 P 3258 e
5 1313-2713 3204 2995 T 2788

A _oMeEMT L

Table 8. Effect of herbicides on dry matter accumulation {g m?. day‘1} of wheat crop during
1998-99 and 1999-2000.

. ) He_r_bm:de_
i . | Date of Cutt ng | |
_ Noof Cutting * (15 days interval) _ Broad spectrum _ Broad Leaf Grassy Leal Contrc}_ |
v PBA2-T1:] 08s 088 0 86 087
2" 2 1.26.1 L T o 23 235 |
3 : 5 86 570 i 556 5.43 '
o 10 asgr 1T w48 | ies
5" 33 71 3276 3234 } 2998
g 30 C4 2873 278y | 2562
Table 8. Effect of Row spacing on dry matter accumulation (g. m™. day’') of wheat crop
during 1998-99 and 1999-2000 at D.I. Khan B )
Noof Date of Cutting Row space - |
f‘.uttrlng ' 115 days interval 18_C_m 25¢cm | 32 cm :
i i 28121101 t 03 085 0 &4
2t 127280 269 239 _ 230
R 271162 , 782 535 407
4" i 11:2.25/2 : 2032 - 13 31 ‘ 1028
5" | 26i2-12/3_ ! 34 05 2948 23 3¢ !
" 133-2773 2947 2598 1898

Grain yield (t ha'")

The effect of varieties herbicides. row spacing and interaction of varieties with row spacing was
sqrificant Tables 10 & 11 shows that maximum grain yield was recorded in the variety Bakhtawar

421467 tha ) broad-spectrum herticide (4 81t ha' ) treated plots. and 18 cm row spacing (4.72 t
ka 3 In the interaction of varielies with row spacing higher grain yeld was recorded in vanety
Bakhtawar-92 x 18 cm row spacing (4 83 t ha ) while lowest yield was observed in variety Ingilab-

91 with 32 cm row spacing (4.211 ha 1. The maximum grain yield in variety Bakhtawar-92 was due
‘@ higher number of productive tilers m™ as compared to other two varnelies (Ghaznavi-98 ar d
ngilab-81). Appleby et al (1976), Froud {1997), Hashim et al . {2002}, and Malik and Hassan el al
(2002} also harvested varable yield in wheat varieties due to the differential suppression of weeds.
Maximum grain yield in broad-spectium herbicide treated plots might be that it controlled both types
of weeds in the treatments and oul yielded rest of the herbicides These resulls were 1n agreement
with the findings of Boparai et al.. (1991}, Panwar et al., {1995) Prasad & Singh {1995). Azad et al .
(1897}, and Kotru et al. (1989}, who reported that post-emergence application of 2 4-D +
Isopraturon was found to be the best treatment combination in reducing dry matter of weeds and
producing the greatest straw and gran yields (5 93 and 3 96 t ha . respectively. compared to 2 74
and 1686 tha inthe un weeded control) Maximum grain yield observed in 18 cm row spacing and
mteraction of variety Bakhtawar-92 with 18 cm row spacing was due 10 the fact that the productive
tillers were more in variety Bakhtawar-92 and 18 cm row spacing as compared to other two
sanetes and row spacings These results were in agreement with the work of Rath et at (14460



Pak. J Weed Sci. Res. 9(1-2).13-21, 2003 19

Marko (1994), Behera, (1995), Ercoli and Masoni (1995} Malik et al.. (1998) and Kotru et al |
(1699} who found that grain yield was highest with the treatment of broad spectrum herbicide and
narrow row spacing and decreased at weedy check and wider row spacing.

Table 1.  Effect of varieties, row spacing and varieties x row spacing on grain yield (t ha'')
during 1998-99 and 1999-2000.

: . l S o i
i ROW Spacing _ - .. L. y P e e e B o spacng

B femy Bakhtawar-92 Ghaznavi-88 | ingilab-31 Mean
Row space-18 4393a 470b 436de l o 472a
Row space-25 471k 434de 417t | "4481b
Row space-32 . 452¢ r 4389cd 421 ef l 425¢ )
Varieties Mean 467 a 441b 437 b i ;

[ LSGyy fur row spacing - 009

| LSDa e for variety x row spacmg 0.15

Table 11. Effect of varieties on grain yield (t ha’ '} during 1998-99 and 1999-2000.

_ Herbicides - 7 Hetbcides Mean
Broad spectrum ) 4. 81 a_
_B_r__ogd Leaved o 4680

| Grasses : A%
Control S 4 O‘I d

i LSDag for herbicide = 0.10
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