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Abstract -

Field studies were conducted at Tlorin and Mokwa, in the southern Guinea savanna of Nigeria, in
2008, 2010 and 2009, respectively to determine the effect of age of leaf re-growth of speargrass
(Imperata cylindrica) and dose of Glyphosate [N-(phosphonomethy1) glycine] application on the
control of the weed. In both locations, density of speargrass shoots decreased with an increase in
the rate of Glyphosate application from (.94 to 3.76 kg ae/ha; while lower shoots and rhizomes
fresh weight were obtained when Glyphosate was applied at 1.88 — 3.76 kg ae/ha to spear grass
foliage at 3 — 4 weeks re growth stage after slashing. Results of this study show that for optimal
control of speargrass, the re-growth should be about 3 - 4 weeks from slashing while between
1.88 — 2.82 kg ac/ha of Glyphosate can achieve control at this stage of re-growth. This study
established that age of re-growth of speargrass from slashing influences the efficacy of
Glyphosate irrespective of the dose on its control,
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Introduction weed (Holm et al,1977), It is a widespread,
Speargrass  [Imperata  cylindrica  (L.) and problematic weed in the lowland moist
Raeschel] is ranked as the 10th most savannas of West and Central Africa and
important weed in the world and considered forest fringes where human population
to be the worst rhizomatous perennial grass pressure on land has prevented the re-

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

0. Fadayomi et al - Stage of shoot regrowtly

establishment of forest vegetation (Udensi e
al. 1999). It is thus a problematic weed in
most farmlands in Nigeria (Avav, 2002).
Chikoye et al.  (1999) reported that
speargrass is widespread where recurrent
fies, tillage, weeding and other farm
activities continuously disturb land. The
annual hoe-weeding and conventional tillage
practices increase and aid in redistributing
the vegetative rhizome propagative structure
(Akobundu and Ekeleme, 2000).
Competition from speargrass can
cause crop yield losses of over 50 % in
maize and soybean (Chikoye er al. 2000)
and over 90 9% in cassava (Udensi ef
al.1999). The losses caused by speargrass
are greater on roots and tuber crops
(Chikoye et al. 2001) due to its rhizome.
Apart from the direct competition for
organic resources, the rhizomes of the weed
pierce roots and tubers thereby creating
avenues for secondary infestation by insect
pests and disease pathogens (Terry et
al.1997).  Managing perennial weeds,
especially speargrass, is generally more
difficult  because of their multiple
reproductive systems (Byrd and Bryson,
1999). Smallholder farmers are unable to
adequately control the weed resulting
sometimes in abandonment of infested ficlds
owing to poor crop yield, low cash returns
from  physically damaged  produce
(particularly in root and tuber crops), and the
high cost of labour needed to cultivate
infested ficlds (Akobundu and Ekeleme,
2000). Hand weeding, deep tillage, slashing,

burning, use of cover crops and herbicides

are some of the methods that have been used
with varying degrees of success for its
control. However, the use of herbicides has
been reported 1o be the most appropriate
option method for the control of the weed,

with Glyphosate being the most promising

of speargrass (imperata cvlindrical) WA 61

herbicide for control of the weed, in sub-

humid tropics of West Africa {Udensi
nsi et
al.1999; Lum et al. 2005),

_ Glyphosate [N-(phosphonomethy 1)
glycinel, a broad spectrum  systemic
herbicide, has been the most widely used
herbicide for speargrass control in Nigeria
(Avav, 2000: Lum and Chikoye, 2005),
Monsanto Company (1988) has
recommended the use of 2.88-3.60 kg a.e./ha
of glyphosate for effective control of the full
grown weeds, with foliage height of 100 ¢cm
-~ 120 cm. However, less than 3 % of
farmers use herbicides in West Africa 1o
control speargrass (Chikoye er al. 2000).
This could be due to the financial constraint
or msufficient resources to purchase input 1o
control the weed (Taiwo and Ekeleme,
2008).

In order to minimize the menace of
speargrass on smallholder farms in West
Africa, where capital and labour are among
the major constraints, there is need to
develop a sustainable weed management
technique that is affordable and yet effective
in controlling the weed. This could be

achieved with low rates of appropriate

herbicides in combination with non-
chemical control methods. This study was
designed 10 determine the combina
age of speargrass shoot re
slashing and she rate

The experiment was conducted at
different sites at the University of llpril;
Teaching and Research Farm (9 29' N, 4
35 E) between August, 2008 and January,
2011 and at The Niger State College of
Agriculture Research Farm, Mokwa 9° 16
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N, 5" 04 E) between July and October,
2009. Both locations are in the southern
Guinea savanna zone of Nigeria. The
experimental fields were dominated by
speargrass.

Three trials were conducted between
2008 and 201 1. Two of the trials (Trial T and
Trial IT) were in 2008 and 2009 and the third
trial (Trial [11 between 2010 and 2011. In
2008 and 2009 were laid out as randomized
complete blocks with a 2 x 5 factorial
arrangement and replicated three times.

In August 2008, Trial I and Trial 11
were established in adjacent plots in Tlorin,
In Trial 1. two stages of speargrass shoot
growth, “slashed” (slashing of an existing
stand of speargrass and allowing the slashed
shoots to re-grow for two weeks before
applying Glyphosate), and “Not Slashed”
(applying glyphosate to the existing stand of
speargrass without slashing), in factorial
combination with glyphosate applied at five
rates (0, 0.94, 1.88, 2.82, and 3.76 kg ae./ha)
and replicated three times.

In Trial IL. glyphosate applied at two
rates (0.94 and 1.88 kg ae./ha) were applied
in factorial arrangement to five stages of
speargrass shoot re-growth (“slashed” with
zero, 2, 3 or 4 weeks of shoot re growth; and
“not slashing”) in three replicates, Trial [
and I1 were repeated in Mokwa in 2009,
Trial Il was conducted in Tlorin between
September 2010 and January, 2011 The N

was designed as 5 x 5 factorial with a spl
plot arrangement replicated three timcs..The
main plot consisted of five slashing regimes
as in Trial II while the sub-plot was made up
of five rates of application of glyphosate as
in Trial 1. For all the trials, 915{108
vegetation (including Imperata cylindrica)
was manually slashed to ground level and
the slashed vegetation was removed from
the plot. Thereafter, shoot re growth from
the stashed areas were allowed to develop
for varying durations, depending on the

specific treatment, before application of the
herbicide. Glyphosate was applied ag
Roundup (360 kg ae/ha) using a knapsack
sprayer with a deflector-type nozzle in g
spray volume of 200 L/ha. Each subplot was
12 m" in size.

Data were collected on speargrass
shoot density at 3, 6, 8, 10, and 12 weeks
after  herbicide  application  (WAA),
Speargrass shoot density were determined
by enumerating the number of shoots from
two 0.5 m® fixed quadrates on each of the
sampling dates. In addition, the fresh weight
of shoots and rhizomes of speargrass were
determined at 12 WAA. The shoot fresh
weight was determined by cutting the shoot
within the quadrates at ground level The
rhizome fresh weight was assessed by
excavating rhizomes within  the same
quadrate. Soil was washed off the rhizomes
before fresh weight determination.

Al Hlorin the experimental site was
in 2010 was accidentally burmed at 8 weeks
after establishment, As such shoot density
between 8 10 12 WAA could not be
collected. However, rhizome biomass at 12
WAA and shoot emergence of speargrass
after burning at 15 and 18 WAA where
determined.

Data for each trial were subjected to
~analysis of variance (ANOV A) individually,
‘using the GENSTAT (Gen Stat, 2003)

3 ,p‘m:egums Weed density data were square

L transformed  to normalize variance
fore ANOVA. Means were compared
““"8“"0‘*7@'iﬁlﬁﬁcam difference (LSD)

test.

Results
Trial 1

Speargrass shoot density (3 and 6
WAA at lorin; 3, 6 and 9 WAA ar Mokwa)
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and rhizome fresh  weight differed in slashed than un-slashed plots. Speargrass
significantly with stage of shoot growth at density was highest in the sprayed plots and
both locations (Tables | and 2). Although decreased linearly as the dose of Glyphosate
not significant, speargrass shoot density in was increased in both locations except at 9
lorin at 9 and 12 WAA and in Mokwa at 12 WAS at llorin and at 3 WAS at Mokwa
WAA and shoot fresh weight in both (Table 1).
locations at 12 WAA were generally lower
Table 1: El’tect of Slashing Regime and Rate of Gyphosate Application on Density
(n0/m’) of Imperata Cylindrica Shoots at Ilorin and Mokwa (Trial 1)
lorin Mokwa
Weeks After Application Weeks After Application
Shoot Re 3 6 9 12 3 6 9 12
growth Stage
(s) '
2 Weeks 322 399 336 344 363 2.33 1.96 1.52
Mature Stand 619 434 376 387 885 588 429 205
LSD 212 044 NS NS 421 NS 278 N =iy
Gyphosate R
Rate (Kg - -y
ae/ha) (G)
0 2594 2444 23.94 1992 7070 65.50 4322 425,‘71“,. -
0.94 1572 1594 14.53 1472  21.80 19.21 16.82 1110 e
133 -~ 456 394 3.61 247  8.68 8.81 601 1131
3.76 292 289 3.06 286 951 5.15 451 T
LSD 2.35 2.09 NS 1.79 13.60 14.68 17345 & 14.65
Interaction NS NS NS NS , vt

"~
In both locations, 3.76 kg ae/ha gave the of Glyphosate (Table 2) at bpth loc_atl
best control of the weed while 0.94 kg ae/ha In both locgnons,freshshommd'
had the least effect on speargrass shoot weight were significantly lower
deusaty Spwgmsshootanddnzomﬁesh' Glyphosate treated plots than
weight were sxgnxficamly affected by dose untreated plots. =
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Table 2: Effects of Slashing Regime and Ra'u- of Gyphosate ﬁpphcahtor;l on fresh
weight (g/m2) of Imperata Cylindrica shoots and Rhizome at Iorip and
Mokwa (Trial 1)
llorin Mokwa Horin Mokwa
Shoot Re growth
Stage (s)
2 weeks 271 8.03 15.61 1.47
Mature Stand 4.75 11.82 2923 18.93
LSD NS NS 443 5.73
Glyphosate Rate (Kg
ae/ha) (G)
0 17.04 16.68 44.60 12.27
0.94 7.60 9.83 3522 8.07
1.88 4.15 0.77 18.21 6.90
2.82 351 932 13.51 718
:];_.s,f) 2.30 9.03 10.45 6.58
280 447 5.41 87
. Interaction £ -
Trial 2
_ The density of spearprass in the sreept 9 WAS in Mokwa (Table 3). A
herbicide treated plots differed irrespective llorin, shoot density was similar in plots
of stage of re growth of shoot at 3 angd 6 treated after 2, 3 4

WAS in llorin and

at all sampling periods

nd 4 weeks after slashing,

Table 3: Effect of Rate of Gy i
; Phosate Application ang Shoot i
(no/m?) of Imperata Cylindrica Shoots at Horin and Molllc:vfl(.%‘:i?l ;’f) s
Horin
= Mokwy
. eeks Anerpplcnt;on 1 Weeks After Application
Glyphosate & : ; : %
Rate (kg
ae/ha) (G)
0.9 I N ) 852
138 319 82 2630 573 P 60 2! 570,
i N 2 = o a 16.11 9.70
) 0 394 NS
growth  of
Spear  grass
before
herbicide
application
(S)
Nogrowth 4901 4555 4053 s
2 weks re 2032 2001 1632 1367 gn-gg .ﬂg o 05,
2 2 12,78 8.76
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3 weeks re 2376 26,83 23.09 1932 20.32 1934 1683 987
growth
4 weeks re 2571 24.38 23.71 2009 2073 1926 1239 10.63
growth
Mature 4487 36.09 34.56 33.54 2838 2439 2271 9.67
Stand
LSD 17.11 17.37 NS NS 5,63 7.58 NS 437

»

Interaction " ‘
GxS NS NS NS NS NS NS NS NS

Spear grass densities were significantly
lower in plots treated with glyphosate
immediately after slashing and the unslashed
(mature stands). Speargrass shoot densities
in the mature stands were similar, At
Mokwa, similar trends were observed except

at 6 and 12 WAS where shoot density in the

unslashed plot was similar to plots treated
after 2, 3, and 4 weeks after slashing.  Shoot

and rhizome fresh weights were not

significantly affected by the two rates of
glyphosate at both locations; shoot and
rhizome weights were greater in plots
treated lower dose of glyphosate. Shoot and
rhizome weights were higher in plots treated
with glyphosate immediately after slashing.
or left unslashed compared to plots that had

2, 3 or 4 weeks ofshoom-gmmhmmgf
Mokwa('l‘able4)

Table 4: Effect of Rate of Gyphosate Application and Shoot Re growth on F
| Weight (g/m’) of Imperata Cylindrica Shoots Rhizome at Ilorin and
- (Trial 111) * 2
Shoot fresh weight Rhizome fresh wei - gz 5 w33
llorin - Mokwa Ilrvin Mokwa
Gylphosate rate (kg - i
ac/ha) (G)
0.94 22.09
1.88

SQgeol'gmm of
spear  grass  before
herbicide  application

No mw(h
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Trial 3

Speargrass density, shoot emergence and
rhizome fresh weight were significantly

affected by stage of Speargrass shoot re.
growth (Table 5).

Table 5: Effect of Shoot Re growth and rate of Gl_vphqsale Application on §hoot
Density (no/m’) and Rhizome Fresh Weight (g/m’) of Imperata Cylindrica jn

Horin (Trial 111)

Shoot Density Rhizome Fresh Weight Shoot -
Emergence
Weeks  after  Application  of
Herbicides
f 3 6 12 15 18
Stage of shoot of
spear grass belore
herbicide
application (SA)
No growth 134 164 339 81 93 -
2 weeks re growth 74 110 255 35 65
3 weeks re growth 46 57 193 33 48
4 weeks re growth 40 47 127 27 40
Mature Stand 49 69 232 36 48
Sed 20,58 21,50 3389 6.20 7.00
LSD (0.05) 47.46 4959 78.07 14.30 16.14.
Rate of Glyphosate :
a:;plication (RA)
3.76kg aetha 42 51
2.82 kg ae/ha 52 71 ::? §g 8
1.88 kg ac/ha 61 77 217 42 o
0.94 kg ae/ha 76 99 256 50 2
0.00 kg se/ha 113 143 346 77 i
Sed 5.55 8.68 1148 o
LSD (0,05) 11.21 17.5¢ 23.20 3l 2l
Interaction . 5.64 6.48
SA x RA NS d »
NS .

Shoot density and shoot emergence in plots
which were burnt 8 WAS were significantly
higher than in plots which were treated with
Glyphosate immediately ifter slashing.
However allowing re-growth of Spear prass
for 2 weeks or 4 weeks or leaving the
speargrass  unslashed  before  weatment

resulted in significan

Uy lower number of

shoot and weight of rhizome.

WECKs of
dose of

e intmction_ of stage of spear

0L re-growth irrespective of
Glyphosate (Table 6), o
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Table 6: Interaction Effect of Shoot Re growth and Rate of Glyphosate Application
on Shoot Density (no/m’) and Rhizome Fresh Weight (g/m’) of Imperata
Cylindrica in Horin (Trial 111)

Glyphosate Rate (kg ac/ha)
Spear grass stage of 376 2.82 1.88 0.94 0.00
growth
No growth 121 179 164 195 163
2 weeks re growth 51 m 9 145 177
3 weeks re growth 19 27 37 51 148
4 week re growth 22 25 3l , 44 13
Mature Stand 40 45 4 63 112
Sed 27.64
LSD (0.05) 57.63 X A
No growth 235 273 355 390 444
2 weeks re growth 186 216 248 284
'3 weeks re growth 92 145 156 2407
4 wezks re growth bGlmen 179 102 N5 W)
Mature Stand o164 193 b & YR L
Sed - 4090, IS — e
LSD (0.05) W 8656 >
Shoot Emergence at 18 e =
WAA = - .‘ : ' verrll47d =y M‘.‘f.‘!::.-
Glyphosate  Rate (kg BT T e = Le g
lﬁ’lﬂ) - : ' 1 Wigha el s She ,
Spear grassof growth 3.6 282 188 084
No growth 6Fide 257 S
2 weeks re growth 41 56 5: e~ W
Iweeksregrowth - 24, 4 - 3
i R e
Sed " el e R
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g’&;ﬂ}m the (i);e of ap_plicanon.
young plants can be controlled using lower
application rates of the herbicide (Dozier et
al. 1998). .

In this study, speargrass is well
controlled by Glyphosate dose of between
188 - 3.76 kg ac/ha when it is actively
growing after being slashed back. The
optimal time for optimum effect of
Glyphosate is between 3 — 4 weeks of

foliage re-growth after slashing. Glyphosate
~ actively growing or when the leaves have
senesced. It can be concluded that age of re
growih of spear grass from slashing
uences the efficacy of Glyphosate
cctive of the dose on its control.
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