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Abstract In order to find out the alternative methods for the weed management in spring maize (Zea mays L.) in
Terai Nepal, a study was carried out in conservation agriculture under maize-rice cropping system in Rampur, Nepal
during 2013. The weeds number and dry weight were compared in tillage methods viz. conventional and no tillage;
residue management viz. residue kept and removed; fertilizer doses viz. research recommended doses and farmer
dose; and weed management viz. herbicide use and manual weeding. No tillage, residue kept and atrazine applied @
1.5 kg a.i ha® as pre-emergence had significantly lower number and lower dry weight of grasses and broadleaf
weeds as compared to conventional tillage, residue removed and manual weeding at an interval of one month. While
the number and dry weight of sedges was not significantly influenced by tillage, residue and fertilizer management.
Manual weeding had significantly less number and weight of sedges over atrazine use. The total number and dry
weight of weeds were less in no tillage, residue retention and atrazine use over the conventional tillage, residue
removed and manual weeding. It is concluded that no tillage, residue retention and atrazine use can be the alternative
technologies for weed management.
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1. Introduction

One of the major limiting factors for efficient crop
production is the weed problem that ranges the yield loss
in maize from 28-93% due to unchecked weed growth [1].
Weeds compete with crop for nutrients, moisture, light as
well as carbon dioxide, so that it was recorded 40% of
maize production was hampered worldwide due to
competition with weeds [2]. Thus, weed is the major
problem for loss potential of crop (37%) as compared to
other loss potential i.e. animal pest 18%, fungal and
bacterial pathogen 16%, and virus 2% [3].

Conservation agriculture includes all form of crop
management  practices  involving minimum  soil
disturbance, retention of residue on soil surface, use of
herbicide for weed control and crop rotation [4]. The weed
density is increased due to conventional tillage as
compared to no tillage [5]. This is due to the weed seed
bank below the soil is taken up where there is favorable
place for germination of weed seeds. Though, there may
be the limited literature about weed suppression due to
mulching in tropical reason, crop residue has reduced the
weed density and biomass in temperate regions [6].
Nitrogen application helps to develop competitive
potential in crop by its vigorous growth while the
herbicide use is economic and easy method of weed

control [7]. Herbicidal method of weed control is one of
the most usefulness and effective measure in maize [8].
Chemical weed control methods are much more
economical than hand weeding in conservation agriculture
[9].

Due to the frequent monsoon in rainy season, too much
hot in spring season and acute shortage of labor,
mechanical or hand weeding operation is nearly
impossible at the required time. In this situation,
alternative method for weed management is necessary to
develop to minimize the effect of weeds for crop
production. The cultivation and financing problem is hard
to manage the weeds from field; many weed species are
difficult to kill [10]. Weed communities in different places
are influenced due to various factors [11]; as a result weed
management can be applied in conservation agriculture as
double profit basis. No tillage, residue retention and use of
atrazine for long period affects the yield of maize [12] and
along with this, the effect on weed number and weed dry
biomass was observed due to conservation agriculture.

2. Materials and Methods

The field experiment was carried out in the farm of
National Maize Research Program (NMRP), Chitwan,
Nepal, at the elevation of 256 masl in the inner Terai
region, from February to June 2013, during spring season.
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The cropping history was with Maize —Rice cropping
system for the fourth season with no tillage, residue
retention and atrazine use continuously in the same plot
till fifth season of maize cultivation. The research, having
four factors with two level of each, was conducted in
strip-split plot design. In strip, vertical factor and
horizontal factor with tillage method and residue
management respectively; in split, main plot factor and
sub- plot factor with fertilizer and weed management
practices respectively were applied. Tillage factor with i)
conventional tillage and ii) no tillage; residue management
with i) 35 cm rice residue retained and ii) residue removed;
fertilizer management with i) research dose i.e.
180:115:160 Kg NPK ha™ under yield target of 8 t ha™ for
hybrid maize [13] ii) farmer practice level of fertilizer
dose i.e. 10 ton ha® FYM +70:30:50 kg NPK ha™ [14];
and weed management with i) herbicide use i.e. Atrazine,
pre-emergence only @ 1.5 kg a. i. ha™ within 48 hours of
seeding and ii) manual weeding i.e. hand pulling i.e. at the
interval of one month as not to disturb the soil under no
tillage. Fertilizer was applied as i) nitrogen in three split
dose i.e. basal dose, Vg stage and Vi, stage of maize with

equal amount ii) Phosphorus in basal dose only iii)
Potassium in 50% basal dose and 50% Vy, stage of maize.
Hybrid maize (Rampur Hybrid- 2), within a single plot of
34.02 m? (5.4 m x 6.3 m) was planted with spacing of 60
cm x 30 cm. At initial stage weeds were killed by using
glyphosate @ 5ml/lit in all treatments fifteen days earlier
to sowing before field preparation. Weed density and
weed dry bio-mass was calculated to evaluate the weed
infestation in maize field. Data were recorded before a day
of manual weeding at interval of one month. For data
analysis MSTAT-C package was used and for comparing
the means Duncan’s Multiple Range Test (DMRT) was
used.

2.1. Weather Condition during Experimentation

The mean maximum and minimum temperature ranged
from 25.73 °C to 34.98 °C and 7.02 °C to 26.33 °C
respectively during the crop season. Rainfall was recorded
about 1107.1 mm during entire growing season for maize
(Figure 1).
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Figure 1. Weather condition during the course of experimentation at Rampur, Chitwan, Nepal during February to June, 2013

Table 1. Weed species composition in the field

Scientific name Common name Family Class Habit
Grasses

Cynodon dactylon (L.) Pers. Bermuda grass Poaceae M PH
Digitaria ciliaris (Retz.) Koel. Crab grass Poaceaea M AH
Eluesine indica (L.) Gaertn. Goosegrass Poaceae M AH
Eleusine aegyptiaca (L.) Crowfoot grass Poaceae M AH
Pennisetum glaucum (L.) R. Br Pearlmillet Poaceae M AH
Sedges

Cyperus iria L. Rice flat sedge Cyperaceae M AH
Cyperus rotundus L. Purple nut sedge Cyperaceae M AH
Broad leaf weeds

Ageratum conyzoides L. Goat weed Compositae D AH
Euphorbia hirta L. Garden spurge Euphorbiaceae D AH
Humulus japonicas Asian hop Cannabaceae D ACV
Borreria levis (Burm. F) Button weed Rubiaceae D AH
Commelina bengalensis Linn. Day flower Commelinaceae M PH

A: annual; P: perennial; H: herb; CV: climbing vine; M: monocot; D: dicot
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3. Results and Discussion

3.1. Species Composition

There were 12 major species of weeds in the field
(Table 1). Among them Cynodon dactylon was the major
in number and biomass.

3.2. Number of Grasses

Number of grasses was significantly influenced by
tillage, residue, fertilizer and weed management factor. No
tillage and residue retained level had significantly (p<0.05)
lower number of grasses as compared to conventional
tillage and residue removed level respectively at 30, 60
and 90 days after sowing (DAS) of maize. In fertilizer
factor, recommended dose of fertilizer had significantly
lower number of grasses as compared to farmer practice
level of fertilizer dose at 60 and 90 DAS of maize. In
weed management factor, herbicide used level had
significantly (p<0.05) lower number of grasses as
compared to manual weeding at 30 DAS of maize but it
was insignificant at 60 DAS and increased the number of
weeds in herbicide used level than manual weeding at 90
DAS of maize.

Due to the sufficient moisture in long term no tillage
treatment; there is sufficient growth of maize [15], which
creates the shedding effect of maize for weed growth and
germination. Similar effect was observed by [16] on
spring maize. Long term use of rice and maize residue
converts to mineralized nutrient which causes sufficient
growth of maize [15], may be the probable reason for the
suppression of weeds by the shedding effect. Similarly, in
high dose of fertilizer also, there is sufficient growth of
maize [15], which might have caused the suppression of
weeds by the shedding effect. In weed management factor,
there was significant effect of herbicide at 30 DAS of
maize and it was just opposite at 90 DAS of maize due to
weed free made at the interval of one month in manual
weeding but increasing of weeds along with previous
weeds in herbicide used level.

3.3. Dry Weights of Grasses

Dry weight of grasses was significantly influenced by
tillage, residue, fertilizer and weed management factor. No
tillage had significantly (p<0.05) lower number of grasses
as compared to conventional tillage at 30, 60 and 90 DAS
of maize. Residue retained level had also significantly
lower dry weight of grasses as compared to residue
removed level at 30, 60 and 90 DAS of maize. Research
dose of fertilizer had significantly (p<0.01) lower dry
weights of grasses as compared to farmer dose of fertilizer
at 90 DAS of maize. In weed management factor,
herbicide used level had significantly (p<0.01) lower dry
weights of grasses as compared to manual weeding at 30
DAS of maize; insignificant at 60 DAS of maize and at 90
DAS of maize, herbicide used level had significantly
(p<0.01) higher dry weight of narrow leaf weed as
compared to manual weeding respectively.

There is similar effect in dry weight of grasses as
number, except at 90 DAS of maize. It might be due to the
growth of remaining weeds from initial time in herbicide
used treatment.

3.4. Number of Broadleaf Weeds

Number of broadleaf weeds was significantly
influenced by tillage residue and weed management factor
whereas it was not significantly influenced by fertilizer
management. No tillage and residue retained level had
significantly lower number of broadleaf weeds as
compared to conventional tillage and residue removed
level respectively at 30, 60 and 90 DAS of maize. In weed
management factor, herbicide used level had significantly
(p<0.01) lower number of weeds as compared to manual
weeding at 30, 60 and 90 DAS of maize. In fertilizer
factor, recommended dose of fertilizer had significantly
lower weed number as compared to farmer dose of
fertilizer.

There is similar effect in number of broadleaf weeds as
the grasses due to tillage, residue and fertilizer. But in
weed management factor, there is similar effect from 30
DAS to 90 DAS of maize, which might have caused due
to more effect of atrazine to annual broadleaf weeds rather
than grasses [17].

3.5. Dry Weight of Broadleaf Weeds

Dry weight of broadleaf weeds was significantly
influenced by tillage, residue and weed management
factor whereas it was not significantly influenced by
fertilizer management. No tillage had significantly lower
dry weight of broadleaf weeds as compared to
conventional tillage at 30, 60 and 90 DAS of maize. In
residue management factor, residue retained level had
significantly (p<0.05) lower dry weight of broadleaf
weeds as compared to residue removed level at 30, 60 and
90 DAS of maize. In weed management factor, herbicide
used level had significantly (p<0.01) lower dry weight of
broadleaf weeds as compared to manual weeding at 30, 60
and 90 DAS of maize. But in fertilizer management factor
it was not significantly influenced and recommended dose
of fertilizer had lower dry weight of broad leaf weeds as
compared to farmer dose of fertilizer at 30, 60 and 90
DAS of maize.

3.6. Number of Sedges

Number of sedges was not significantly influenced by
tillage, residue and fertilizer management whereas it was
significantly influenced by weed management factor at 30
DAS of maize. At 30 DAS of maize, manual weeding had
significantly (p<0.01) lower weeds number as compared
to herbicide used level. Though, other factors had not
significant influence on sedges number but no tillage,
residue removed level, recommended dose of fertilizer had
lower number of sedges as compared to conventional
tillage, residue retained and farmer dose of fertilizer
respectively at 30, 60 and 90 DAS of maize.

The higher number of sedges in residue retained plot
might be due to favorable condition of wet and moist area
due to residue. It was also found that there is no effect of
atrazine for sedges.

3.7. Dry Weight of Sedges

Dry weight of sedge was not significantly influenced by
tillage, residue and fertilizer management whereas it was
significantly influenced by weed management factor at 30,
60 and 90 DAS of maize. In weed management factor,
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manual weeding had significantly lower dry weight of
sedges as compared to herbicide used level. Similar as
number of sedges, no tillage, residue removed level,
recommended dose of fertilizer had lower dry weight of
sedges as compared to conventional tillage, residue
retained and farmer dose of fertilizer respectively at 30, 60
and 90 DAS of maize.

3.8. Total Number of Weeds

Total number of weeds was significantly influenced by
tillage, residue and weed management factor whereas it
was not significantly influenced by fertilizer management
factor. No tillage had significantly lower number of weeds
as compared to conventional tillage at 30, 60 and 90 DAS
of maize. In residue management factor, residue retained
level had significantly lower number of weeds as
compared to residue removed level at 60 and 90 DAS of
maize. In weed management factor, herbicide used level
had significantly lower number of weeds as compared to
manual weeding at 30 and 60 DAS of maize. Although,
fertilizer management factor had not significant influence
but research dose of fertilizer had lower number of weeds
as compared to farmer dose of fertilizer at 30, 60 and 90
DAS of maize.

The soil in no tillage is less disturbed to bring weed
seed to the surface or buried in the soil. [18] also reported
similar result in no tillage and conventional tillage for
annual grass and annual broadleaf weeds. Crop residue
prevents weed seed from germinating and growing due to
less space and light and later producing seed from weed is
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prevented. Maize grown with high fertilizer grows
vigorously and creates shedding effect to suppress the
weeds before they grow. Similar result was obtained by
[19], while using the fertilizer dose of 0:0 and 60:60 N:P
ha™. Atraizne as pre-emergence herbicide controls most of
annual broadleaf weeds and some annual grasses. So that,
there was no significant difference between herbicide used
and manual weeding at later stage i.e. 90 DAS of maize
due to increased number of grasses and sedges. [20],
reported less weed density by using atrazine and
glyphosate as pre-plant than hoe weeding at 3 and 7 week
after planting of maize.

3.9. Total Dry Weight of Weeds

Total dry weight of weeds was significantly influenced
by tillage, residue, fertilizer and weed management. No
tillage had significantly (p<0.01) lower dry weight of
weeds as compared to conventional tillage and residue
retained level had significantly (p<0.05) lower dry weight
of weeds as compared to residue removed level at 30, 60
and 90 DAS of maize. In fertilizer management factor,
recommended dose of fertilizer had significantly (p<0.01)
lower dry weight of weeds as compared to farmer dose of
fertilizer at 90 DAS of maize. In weed management factor,
at 30 and 60 DAS of maize, herbicide used level had
significantly (p<0.01) lower dry weight of weeds as
compared to manual weeding while at 90 DAS of maize
manual weeding had significantly (p<0.01) lower dry
weight of weeds as compared to herbicide used.

Table 2. Effect of tillage, residue, fertilizer and weed management on number and dry weight of weeds at 30 DAS of maize

Types of weeds at 30 DAS of maize

Treatments Number of weeds m Dry weight of weed m? (gm)
Grasses Broadleaf Sedges Total Grasses Broadleaf Sedges Total
Tillage method
cT 7.75% 5.84¢% 2.44 16.03° 3.43% 3.047 1.23 7.707
(63.71) (42.75) (8.83) (115.2) (12.27) (11.3) (0.65) (24.25)
NT 6.09° 3.17° 1.46 10.72° 2.34° 2.14° 1.06 5.54°
(46.33) (14.75) (2.33) (63.42) (5.83) (6.06) (0.14) (12.03)
LSD 0.95* 1.75* NS 1.42%* 0.72* 0.51** NS 2.13**
SEmzx 0.156 0.288 0.312 0.101 0.118 0.037 0.071 0.152
Residue management
RK 5.55° 376" 2.32 11.63 2.30° 2.09° 1.20 5.59°
(36.75) (22.58) (8.83) (68.17) (5.41) (5.66) (0.59) (11.66)
RR 8.29° 5.26% 1.58 15.13 3.47% 3.10° 1.08 7.65%
(73.29) (34.92) (2.33) (110.54) (12.69) (11.7) (0.19) (24.62)
LSD 2.71* 1.13* NS NS 1.11* 0.48* NS 1.21*
SEmzx 0.444 0.186 0.549 0.868 0.182 0.079 0.096 0.198
Fertilizer doses
D 7.08 4.61 2.14 13.82 2.83 2.63 1.16 6.62
(56.00) (34.50) (5.83) (96.33) (8.33) 9.72) (0.43) (18.47)
RD 6.76 4.41 1.76 12.93 2.94 2.56 112 6.62
(54.04) (23.00) (5.33) (82.38) 9.77) (7.69) (0.36) (17.81)
LSD NS NS NS NS NS NS NS NS
SEmzx 0.355 0.215 0.227 0.557 0.171 0.120 0.043 0.265
Weed management
Herbicide 5.13° 2.37° 2.60° 10.09° 2.14° 1.40° 1.25° 479°
(30.92) (7.50) (10.00) (48.42) (4.61) (1.16) (0.70) (6.47)
Manual 8.72¢% 6.64° 1.30° 16.66° 3.63% 3.79° 1.04° 8.46°
(79.13) (50.00) (1.17) (130.29) (13.48) (16.2) (0.09) (29.81)
LSD 0.84** 1.13** 1.13** 1.11** 0.46** 0.43** 0.20** 0.51**
SEm+ 0.204 0.273 0.274 0.268 0.111 0.105 0.047 0.123
CV% 14.45 29.62 68.93 9.80 18.80 19.87 20.28 9.10
Grand mean 6.92 451 1.95 13.38 2.88 2.59 1.14 6.62
(55.02) (28.75) (5.58) (89.35) (9.05) (8.70) (0.39) (18.14)

Data subjected to square-root (VX+1) transformation; Figures in the parenthesis are original values; *= significantly different at p<0.05, **=
significantly different at p<0.01 by DMRT, LSD value differs according to the level of significance, CT= conventional tillage, NT= no tillage, RK=
residue kept, RR= residue removed, FD= farmer dose, RD= Research dose, SFD= Seed fill duration, DAS= Days after sowing.
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Table 3. Effect of tillage, residue, fertilizer and weed management on number and dry weight of weeds at 60 DAS of maize
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Types of weeds at 60 DAS of maize

Treatments Number of weeds m™ Dry weight of weeds m~ (gm)
Grasses Broadleaf Sedges Total Grasses Broadleaf Sedges Total
Tillage methods
cT 8.71°% 4.09% 3.68 16.48° 6.73% 2.98% 1.72 11.43%
(78.88) (27.00) (20.00) (125.88) (49.04) (13.50) (2.57) (65.12)
NT 5.77° 2.84° 3.15 11.77° 5.20° 1.92° 144 8.57°
(38.42) (11.50) (17.00) (66.92) (32.59) (3.86) (1.58) (38.04)
LSD 2.92* 1.08** NS 2.39* 1.20* 0.82* NS 1.23**
SEmz+ 0.480 0.077 0.126 0.393 0.198 0.135 0.073 0.088
Residue management
RK 5.94° 3.21° 3.49 12.64° 4847 2.04° 1.63 8.52°
(41.46) (15.00) (19.50) (75.96) (27.77) (5.00) (2.28) (35.04)
RR 8.54° 3.73% 3.33 15.60% 7.09° 2.86° 1.53 11.48°
(75.83) (23.50) (17.50) (116.83) (53.87) (12.36) (1.88) (68.11)
LSD 1.63* 0.37* NS 1.61** 1.50* 0.56* NS 1.33*
SEm+ 0.268 0.061 0.417 0.115 0.247 0.092 0.156 0.219
Fertilizer doses
D 7.72 3.79 347 14.98 6.20 2.69 1.63 10.51
(64.17) (22.08) (17.67) (103.92) (42.29) (10.68) (2.13) (55.10)
RD 6.76 3.15 3.35 13.26 5.74 221 154 9.48
(53.13) (16.42) (19.33) (88.88) (39.34) (6.69) (2.01) (48.05)
LSD 0.88* NS NS NS NS NS NS NS
SEmz+ 0.269 0.256 0.453 0.691 0.500 0.158 0.133 0.573
Weed management
Herbicide 6.89 1.32° 429 12.50° 5.45 1.22° 1.93° 8.60°
(55.42) (2.17) (26.17) (83.75) (34.75) (1.54) (3.45) (39.74)
Mannual 7.59 5.61% 2.54 15752 6.48 3.68% 1.23° 11.39%
(61.88) (36.33) (10.83) (109.04) (46.89) (15.82) (0.70) (63.41)
LSD NS 1.26** NS 3.03** NS 0.82** 0.69** 1.53**
SEmz+ 0.327 0.304 0.732 0.732 0.372 0.199 0.167 0.370
CV% 22.14 42.96 105.03 25.40 30.52 39.75 51.71 18.13
Grand mean 7.24 347 341 14.12 5.97 245 1.58 10.00
(58.65) (19.25) (18.50) (96.40) (40.82) (8.68) (2.07) (51.58)

Data subjected to square-root (VX+1) transformation; Figures in the parenthesis are original values; *= significantly different at p<0.05, **=
significantly different at p<0.01 by DMRT, LSD value differs according to the level of significance, CT= conventional tillage, NT= no tillage, RK=
residue kept, RR= residue removed, FD= farmer dose, RD= Research dose, SFD= Seed fill duration, DAS= Days after sowing

Table 4. Effect of tillage, residue, fertilizer and weed management on number and dry weight of weeds at 90 DAS of maize

Types of weeds at 90 DAS of maize

Treatments Number of weeds m* Dry weight of weed m? (gm)
Grasses Broadleaf Sedges Total Grasses Broadleaf Sedges Total
Tillage methods
cT 8.15% 4.78°% 3.68 16.61°% 7.87% 2.37% 1.72 11.96°
(68.83) (27.75) (20.00) (116.58) (73.03) (6.56) (2.57) (82.15)
NT 6.26° 2.70° 3.16 12.12"° 5.41° 1.30° 1.44 8.15"°
(42.33) (12.58) (17.00) (71.92) (39.22) (1.04) (1.58) (41.84)
LSD 1.75* 1.16* NS 2.80* 1.68* 0.43** NS 2.79**
SEmz= 0.288 0.190 0.109 0.460 0.275 0.031 0.085 0.199
Residue management
RK 6.38" 2.47° 3.50 12.34° 568" 1.32° 1.63 8.64°
(44.00) (10.08) (19.50) (73.58) (41.34) (1.02) (2.28) (44.64)
RR 8.04% 5.00° 3.33 16.38° 7.59% 2.35° 1.53 11.48%
(67.17) (30.25) (17.50) (114.92) (70.90) (6.58) (1.88) (79.35)
LSD 0.84* 1.85** NS 2.74* 1.49** 0.64* NS 1.21*
SEm+ 0.138 0.132 0.367 0.450 0.106 0.105 0.146 0.202
Fertilizer doses
D 7.83% 3.93 3.47 15.24 7.26% 1.95 1.62 10.84°
(66.00) (23.33) (17.67) (107.00) (65.42) (4.13) (2.13) (71.69)
RD 6.58"° 3.54 3.36 13.48 6.02° 1.72 1.54 9.28"°
(45.17) (17.00) (19.33) (81.50) (46.83) (3.46) (2.02) (52.31)
LSD 0.98** NS NS NS 0.92** NS NS 1.11**
SEmz= 0.207 0.165 0.448 0.583 0.194 0.127 0.125 0.234
Weed management
Herbicide 7.61 2.10° 4.29 14.00 9.65% 1.27° 1.93% 12.86%
(60.17) (5.17) (26.17) (91.50) (97.78) (0.81) (3.45) (102.04)
Manual 6.81 5.37°% 2.54 14.72 3.62° 2.41° 1.23° 7.26°
(51.00) (35.17) (10.83) (97.00) (14.46) (6.79) (0.70) (21.95)
LSD NS 0.70** NS NS 0.83** 0.49** 0.51* 1.06**
SEmzx 0.310 0.170 0.730 0.784 0.200 0.12 0.170 0.257
CV% 21.10 22.25 104.59 26.76 14.75 31.60 52.75 12.50
7.21 3.74 3.42 14.36 6.64 1.84 1.58 10.06
Grand mean (55.58) (20.17) (18.50) (94.25) (56.12) (3.80) (2.08) (62.00)

Data subjected to square-root (VX+1) transformation; Figures in the parenthesis are original values; *= significantly different at p<0.05, **=
significantly different at p<0.01 by DMRT, LSD value differs according to the level of significance, CT= conventional tillage, NT= no tillage, RK=
residue kept, RR= residue removed, FD= farmer dose, RD= Research dose, SFD= Seed fill duration, DAS= Days after sowing
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Due to the less soil disturbance, no tillage had less
number of weed seeds in 0-15 ¢cm soil in weedy plots [21].
The suppression of weed biomass due to the rice straw is
probably due to little transmission or no transmission of
solar radiation through residue [22]. Similar result was
obtained by [23] in quality protein maize (QPM) due to
rice straw. [24] reported that atrazine (0.75 kg/ha) as pre-
emergence and then followed by 2, 4-D (1 kg/ha) as post-
emergence at 30 DAS recorded significant less seed bank
of weed over mechanical weeding. [20], reported less
weed biomass by using atrazine and glyphosate as pre-
plant than hoe weeding at 3 and 7 week after planting of
maize. The total dry weight of weeds in herbicide used
level is more in later stage i.e. 90 DAS of maize even
having similar number; might be due to the remaining
weeds from the initial stage of maize with higher weight
in later stage because in herbicide used treatment weeds
were not manually uprooted.
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3.10. Interaction Effect on Total Weed

Number and Dry Weight

Interaction effects on weed number was observed
between tillage and weed management; residue and weed
management; fertilizer and weed management; tillage,
fertilizer and weed management; tillage, residue, fertilizer
and weed management at 30 DAS of maize. At 90 DAS of
maize, it was observed between tillage and residue; tillage,
residue and weed management; tillage, residue and
fertilizer management. Interaction effect on dry weight of
weeds was observed between residue and weed
management; fertilizer and weed management; tillage,
residue and weed management; tillage, fertilizer and weed
management at 30 DAS. At 60 DAS of maize, it was
observed between tillage, fertilize and weed management;
residue, fertilizer and weed management (Figure 2-Figure 9).
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Figure 2. Interaction effect on number of weeds m™between (a) tillage and weed management (p<0.05) (b) residue and weed management (p<0.01) at

30 DAS of maize
B Herbicide Manual

a

=)
(=
I

=
Ln
1

Number of weeds m*
[
w 1=

C
C
. T l

Research dose

=

Farmer dose

Fertilizer management
3a

25 a

Number of weeds m?
[
=
o
o

Treatments
3b

Figure 3. Interaction effect on number of weeds m?between (a) fertilizer and weed management (p<0.01) (b) tillage, fertilizer and weed management

(p<0.01) at 30 DAS of maize
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Figure 4. Interaction effect on number of weeds m™between tillage, residue, fertilizer and weed management (p<0.01) at 30 DAS of maize
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Figure 5. Interaction effect on dry weight of weeds m? between (a) residue and weed management (p<0.01) (b) fertilizer and weed management

(p<0.01) at 30 DAS of maize
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Figure 6. Interaction effect on dry weight of weeds m™ between (a) tillage, residue and weed management (p<0.01) (b) tillage, fertilizer and weed

management (p<0.01) at 30 DAS of maize
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Figure 7. Interaction effect on dry weight of weeds m?between (a) tillage, fertilizer and weed management (p<0.01) (b) residue, fertilizer and weed
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Figure 8. Interaction effect on number of weeds m™ between (a) tillage and residue management (p<0.05) (b) tillage, residue and weed management

(p<0.05) at 90 DAS of maize

The weed number and dry weight of weeds was found
less in no tillage, residue kept, research dose of fertilizer,
herbicide use and the interaction between them.
Interaction effect was observed more at 30 DAS of maize

and less at 60 and 90 DAS of maize. During early phases
of growth, weed competition is very sensitive to maize
[25]. Maize has negligible effect on yield by the weeds
after 4 weeks [26].
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Figure 9. Interaction effect on number of weeds mbetween tillage, residue and fertilizer management at 90 DAS of maize
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Figure 10. Effect of treatments in total number and total dry weight of weeds with time

The grasses number is increased within 60 DAS of
maize and later slightly decreased at 90 DAS of maize but
dry weight is increased in fast rate. Broadleaf weeds have
decreasing rate in number and weight while sedges
number and weight both are increased with time. Hence
there is no shedding effect of maize for grasses and sedges
(Figure 10).

4. Conclusion

No tillage, residue retention (35 cm rice residue
retention), recommended doses of fertilizer (180:115:160
kg NPK ha™) and application of atrazine @ 1.5 kg a.i. ha™
within 48 hours of maize seeding) in rice-maize cropping
system reduced significantly the weed population and
biomass, hence could be an alternative method for weed
management in Terai region of Nepal. The experiment
need to be further verified in farmers’ participatory
research villages of similar ecologies.
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