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EFFECT OF HERBICIDES AND ROW SPACING
ON MAIZE (ZEA MAYS L.)
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ABSTRACT

Cuftural as well as chemical weed control is a basic requirement and major
component of management in most crop production systems. Various
levels of pre-em (Harness xira) and post-em (atrazine) herbicides in
combination with narrow, medium and wider row spacing were evaluated fo
investigate their effect on days to emergence, dry weight of weeds m”,
days to tasseling, days to maturity and biological yield. Row spacing did not
significantly affect any parameter, different levels of Hamess xtra and
atrazine significantly affected ali the parameters. Harmess xtra resufted in
minimum dry weight of weeds (22.84 g m'z) and maximum biclogical yield
(9472.17 kg ha'') at 2.5 L ha''. Minimum days to emergence (7.33 days).
maximum days to tasseling (55.17 days) and maturity (103.17 days) were
recorded at 2.0 L Harness xtra ha™'. Maximum dry weight of weeds (92.25 ¢
m’?), minimum days to tasseling (51.58 days). maturity (92.25 days) and
biclogical yield (7652.71 kg ha'') were recorded in check plots. It was
concluded that herbicide application increased days to tasseling, maturily
and biological yield, white decreased days to emergence and dry weight of
weeds.

Key words: Row spacing, pre- and post-em herbicides, dry weight of weeds, biological
yield.

INTRODUCTION

Maize (Zea mays L.} is the most important cereal crop of the world, after wheat and rice
grown everywhere in the irrigated as well as in the rainfed areas. Maize is also one of the
important crops of Pakistan. Maize crop was planted on 941.6 thousand hectares that
produced about 1664 4 thousand tons with average yield of 1768 kg ha™ (MINFAL, 2002). It
is estimated that 75% of the total production of maize is used as food by the farming
community and the remaining finds its way in starch manufacturing industry, poultry feed
and urban food grain sales (Muhammad, 1979).

To obtain better grain yields; it is essential to maintain the optimum number of plants per
hectare. Row spacing is an important factor for controlling weeds and increase yield.
would be logical to expect that weed management should improve if the row spacing of corn
is narrowed (Harvey et a/.1997). Weed compete with maize for nutrients, soil moisture and
light and considerably reduces the yield and gquality of the crop {Hussain. 1983} Full
herbicides rates gave 95% weed control in both narrow and wide row cultivateg@ cormn
(Forcella et al.1992). Jehangiri {1979) reported that herbicides controlled 65 to 90% of weed
flora and gave 100 - 150% more maize yield than weedy check.
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This research was conducted to evaluate the effect of different doses of pre- and post-em
herbicides in integration with various row spacings on maize crop.

MATERIALS AND METHODS

An experiment was conducted at Malkandher Farm, NWFP Agricultural University,
Peshawar during 2002. Maize variety Kisan-90 was sown con July 17, 2002 using
randomized complete block design with split plot arrangement. Row spacing was ailotted to
main plots while pre and post-em herbicides were randomized in sub-plots replicated four
times. Three row spacing (50,75,100 cm} and three doses of pre-em herhicide Harness xtra
@ 15,20,25L ha'yand three levels of post-em herbicide atrazine @05 10 15Lha’
were applied and studied in comparison with hand weeding and weedy check. The soii of
the experimental site was silty clay icam with a clay type montmorillonite, low in nitrogen
{0.03-0.04%), low in organic matter {(0.8-0.8%) and alkaline in reaction with a pH of B.0-8.2
{Shah et al. 1993} A basal dose of 200-100 kg N:P ha ' was used. Full dose of phosphorous
and half of nitrogen was applied at sowing time while remaining half of nitrogen was applied
before silking time. Thinning was done in order to maintain plant population constant in each
sub piot. A plant population of 130 plants plot'1 (65000 plants ha '} were maintained i cach
plot. For phytotoxicity of herbicides on crop each treatment was observed thoroughly but o
such effect was noticed during the course of our studies. Data were recorded on days to
emergence, dry weight of weeds m™, days to tasseling. days to maturity and hiclogical yield.
Number of days to emergence was calculated from the date of sowing to the dale when
plots showed 80% emergence. For dry weight, weeds were randomiy taken after 30 days of
emergence at three different locations in each sub-plot and averaged. Al weeds wore
sundried and weighted on an electric balance. Days to tasseling were recorded when 50%.
plants produced tassel in each sub plot and days to maturity were recorded when 80%,
plants become physiologically mature in each plot. Biological vield were recorded by
harvesting six, three and two central rows from 50,75 and 100 ¢m row spacing in each
subplot respectively and then were bundled, sun-dried and weighted.

Data were subjected to analysis of variance for partitioning sums of squares among factors
and their interactions and for testing effects with single degrees of freedom far significance.
For factors and their interaction with greater than single degree of freedom, significant
relationship among means were determined with orthogonal comparisons (Steel and Torrie,
1980).

RESULTS AND DISCUSSION
Days to emergence

Row spacing (5), check vs weed contral treatment (Check vs T}, pre linear, pre quadratic,
post lingar, post guadratic and SxT showed non significant effect on days to ¢cmergence
except weed control treatments (T} and Pre vs post-em herbicide (Pre EH vs Post EH)
significantly affected days to emergence {Table 1). in mean vaiues for pre EH vs Post E.H
{Hamess xtra vs atrazine), pre E.H resulted minimum days to emergence as compared to
post £ H (Table 2). It may be due to less competition between maize seeds and weed seeds
for available space. moisture and nutrients in the plots treated earlier with pre-em herbicides.

Dry weight of weeds m’ after 30 da ys of emergence

Weed control treatments (T}, check vs T, hand weeding vs herbicides (Hw vs H), pre E H vs
post E H pre linear and post linear significantly affected dry weight of weeds m™ after 30
days of emergence (Table 1), while the effect of the rest of variables and their interaction
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was non significant. Highest dry weight of weeds were noted in check plots, white lowest dry
weight were recorded in plots that received 2.5 L Harmess xtra ha™' as pre E.H. Full herbicide
rates of both herbicides gave excellent control of weeds (Table 3). These results agreed with
Forcella et a/ {1992}, who concluded that full herbicide rates gave 95% weed control in both
the narrow and wide row cultivated corn.

Days to tasseling

Significant differences in days to 50% tasseling were observed due to weed control
treatments (T), check vs T, hand weeding vs herbicides {Hw vs H) and pre quadratic {(Table
1). The effect of the rest of variable and their interaction was non significant. Weed control
treated plots (T) recorded maximum days to 50% tasseling, while check plots took minimum
days. The results are in agreement with Nawab et a/ (1997), who reported that number of
days to tasseiing was increased in weed free plots as compared to check plots {Table 4).
Maxmum days to 50% tasseling were recorded in plots that treated with 2.0 L Harness xtra
ha ', white minimum days to 50% tasseling were noted in check plots,

Days to maturity

Weed control treatments (T), check vs T, pre E H. vs Post E.H, pre linear, pre quadratic and
post linear significantly affected days to maturity, while row spacing {S), Hw vs H, post
quadratic and SxT did not significantly affect days to maturity (Table 1}. Maximum days to
maturity were recorded in (T) plots as compared to check plots. This is confirmed by Nawab
et al.. (1997), who reported that days to maturity were increased in weed free plots as
compared to check plots. Comparing pre E.H vs post E.H, pre E H resulted maximurm days
to maturity as compared to post E.H. It may be due to the fact that maximum weeds free plot
resulted in delaying the maturity by having sufficient nutrients and moisture etc. Maximum
and at par days to maturity were recorded when plots treated with 2.0 and 2.5 L Harmess
xtra ha™', while minimum days to maturity were recorded in check plots {Table 5). It might be
due to the fact this level of pre E.H have good control of weeds resulted maximum days to
maturity. These results agree with Johnson et al. (1998}, who reported that (Haress or
Surpass) alone or followed by post-em dicamba control weeds in both narrow and wide row
com.

Biological yield

Significant differences were observed in biclogical yield due to weed control treated piots
(T), check vs T, Hw vs H, pre E.H vs post E H, pre linear and SxT (Table 1} Maximum
biological yield produced by weed control treated plots. The results are in agreement with
Saini {2000) who reported that weed control treated plots increased yield and Kamel et al.
{1983) who afso reported that leaf area, number of leaves plant”, plant height, cob length
and number of grains contribute in increasing the biological yvield. In case of pre E H vs post
E.H. highest biological yield resulted from pre E H treated plots. Regarding rates of pre E.H,
highest and at par biclogical yield was produced at 2.5 and 2 L Harness xtra ha ', while
minimum biological yield was produced at 1.5 L Harness xtra ha™ (Table 6). Regarding SxT
revealed that maxmum biclogical yield was obtained by 75 c¢cm apart rows receiving 1.5 L
Harness xtra ha™', while minimum biological yield was produced by 100 ¢cm apart rows in
check plots.

Conclusion

It may be concluded that minimum dry weight of weeds and maximum biological yield were
recorded when plots treated with pre-em (Harness xtra) @ 2.5 L ha™.
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Table-1. Mean squares and sources of variation of maize as affected by row
spacing and different levels of pre- and post-em herbicides

Dry weight |
Source of variation  df . Days to ! qu ;‘?2?20 Days_to Days .to Biol_ogical
emergence | d tasseling  maturity yield
5 ays of

e . emergence _ ,
Replications 3 020 21.58 0.20 0.37 35812.9
Row spacing(s) 2 0.04 16.54 0.26 0.78 834531
Error A 6 0.36 1558 012 130 1208089
Weed control 7 3.96 68022 87 2.24 148 15 428827 3
treatment (T) _ B
Check vs T 1 0.12 38050.76 6376 70233  15572197.0
Hw vs H 1 1.78 369.34 419 3.33 385205.0
Harness xtra vs 1 2222 225937 088 115.01"  7543067.0
Atrazine
Pre linear 1 1.50 636.02" 004 8086 17126220
Pre quadratic 1 1.38 33.27 16.12 4355 422224 2
Post linear 1 0.66 755.33 0.04 92.04" 831457 9
Post quadratic 1 0.05 55.96 1.68 012 84357710
SxT 14 0.13 14190 0.53 162 782847 4

. Error B 63 0.84 17.30 0.75 3.09 233603.0

* ** = Significant at the 0.05 and 0.01 probability levels respectively.

Table-2. Days to emergence of maize as affected by different levels of pre- and
post-em herbicides and row spacing

Herbicides (L ha ")

Row
spacing Harness xtra (pre-em) atrazine (post-em) Hw Check  Mean
(cm) 5 20 25 05 10 15
50 800 725 750 875 875 875 850 825 822
75 8.00 750 735 900 850 8.75 8 50 825 8.22
100 8.00 725 775 900 875 8.25 875 8.50 808

Mean  800bc 733 7.50c 892a 867ab 8.58ab 8.58ab 833ab

Daysto | Days to : .
N Treatment  emergence Treatment emergence Difference
No weeding 833 Weed control 823 0.10
Hand weeding 8.58 Herbicide 8.17 0.41
Pre-em.H 781 Post-em.H 872 1.11

LSD value (at 5% probahility level) for treatments = 0.7482

Means of the same category followed by different letters are significantly different using LSD
test.
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Table-3. Dry weight of weeds m™? after 30 days of emergence of maize as
affected by different levels of pre- and post-em herbicides and row
spacing

T T _— I — _

Row —_ Peddestra) | :

' spacing | Harness xtra {pre-em) atrazine {post-em) Hw ‘ Check | Mean ‘

em J' 15 [T 20 25 |75 9T 15 | _'

50 T 3080 2670 2202 4804 3630 3314 2656 9133 3928 i
| 75 33.59 27.09 22.43 43.30 3535 34.45 26.53 8969 . 3905
100 35.00 25.04 24.06 43.30 38.59 33.80 27.65 8572 40.39
Mean — 33.13d  2504ef _2284f 4500b 3674c 33.78cd_ 2691 92258

Treatment " Dry weight of © Treatment | Dry wt of | Difference

L o) weeds | __weeds z

No weeding 92.25 Weed control 32.05 60.20 '

Hand weeding 26.91 Herbicide 32.91 6.00

Pre-em.H 2730 Post-emH 38.51 11.21

LSD value (at 5% probability level) for treatment = 3.394

Table4. Days to 50% tasseling of maize as affected by different levels of pre- and

post-em herbicides and row spacing

o Row " Hemicides (Lha") L ‘
| SPacng . Hamessia preem) — Alrazine (posiem) | Hw | Check | Mean |
Soemo 15 20 25 [Tos | f0 | 15 1 | LT
" 50 6350 55.25 54 00 53.50 5475 83.75 53.00 51.75 53.@‘
- 75 53.75 5525 54.00 54 25 54,50 53.75 51.25 53.84
| 100 54 00 6500 53.50 53.75 5375 54.25 51.75 5368
" Mean 53.75bc 55.17a  53.83bc 53.83bc  54.33b 53.92bc .5350c _5158d
! | Days to 50% Daysto 50% .
_ Treatment tasselng | TreAMent - Mceing | Difference
No weeding 51.58 Weed control 54.05 2.47
i Hand weeding 53.50 Herbicide 54.14 0.64
. Pre-emH %425 _ = _ PostemH 54.03 022

LSD value (at 5% probability level) for treatment = 0.7075

Means of the same category followed b

fest.

y different letters are significantly different using LSD
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Table-5.

herbicides and row spacing

Row
spacing

{cm} "

Ll

. 50

| 75

| 100

| Mean

98.50
99.00
99.50

[ Treatment

‘Noweeding
Hand weeding
| PreeemH

Harness xtra {pre-em) |

S|

20

103.00
103.00
103.50

_9900c _103.17a_ 10267a

Herbicides (L ha™y

25 0.5 1.0
— (.
102.75 9826  98.75
103.00 9750 9875
10225 9550 99.00

97.08d  99.17c

| Daysto i Treatment
_ | maturity | B}
92.25 Weed control

100.82 Herbicide
101.61 Post-emH

LSD value (at 5% probability level) for treatment = 1.435

Atrazine (post-em)

Hw ‘ Check Mean
1.5 g ‘
10050 10125 9226 9941 |
101.25 100.75 9225 9955
101 25 100.75 92 25 g9 25
101.00b  100.92b  92.25¢
' Days to " Difference
. maturity -
100.43 §18
100.35 057 |
99.08 253
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Days to maturity of maize as affected by different levels of pre- and post-em

Table-6. Biological yield (kg ha”) of maize as affected by different levels of pre- and
post-em herbicides and row spacing.

| Row

~ Herbicides (L ha™)

‘spacing _ Harness xira {pre-em)

fcm) | 15 20 25 | 05 | 10
50 833340 930040 904655 8478.59 8551.84
efg abc bed d-g d-g
!75 985097 969360 966279 8007.62 884536
- a ab ab fgh cde
100 8629.36 931033 9707.17 8960.91 830024
cf abc ab cde e-h
Mean 893791 943478 947217 848237 856581
_ b a _a_. od__ bed
Treatment Biolpgica! Treatment
i _ yield _
No weeding 785271 Weed control
Hand weeding 834598 Herbicide
| Preem H 928162 Post-em.H

LSO value (at 5% probability level) for treatment = 394 3
LSD value (at 5% probability level) for interaction = 683.0

Means of the same category followed by different letters

LSD test.

____Alrazine (post-em)

yield

Hw
_____ 15 | ___
885162 8643.69
cde cf
855869 8521.82
def d-g
915359 787244
becd ghi
8854 B3 B34598
bc ___d
~ Biological
" 887052
B957 95
8634 27

Check [ Mean

764113 8605.90 |
hi
8085.97
fgh
723103
[
7652.71

8903.35 |

864563

a

Difference |
121781
6511.87

64735

are significantly different using
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