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Abstract

In order to obtain appropriate information on cultural practices to control the stem borer damage, an
investigation on the influence of three fransplanting dates: July 31, August 14 and August 28, 2003 and
three rates of Nitrogen : 0 kg ha, 80 kg ha™ and 160 kg N ha supplied as urea N-fertilizer on stem borer
damage was carried out. The field was laid in a split-plot in a randomized complete block design (RCBD)
with three replications. While transplanting dates were assigned to the main-plots, nitrogen rates were
assigned to the sub plots. The results show that incremental rates of nitrogen significantly increased
damage incidences (‘Dead heart’ and ‘White heads’) on rice by stem borers (P = 0.05). N-fertilization at 80
kg N ha'’ significantly produced the highest grain yield (P = 0.05). Delay in transplanting date significantly
and progressively increased damage incidences by the stem borers (P = 0.05). The optimum harvest was
achieved when rice was transplanted on August 14, 2003. Similarly, differences in the interaction
treatments between transplanting dates and N-fertilization were st;gnificant (P = 0.05). This was such that
rice transplanted on August 14, 2003 and treated with 80 kg ha’ produced the greatest grain yield and

showed a good promise for stem borer damage control.
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Introduction

The ecology of Nigeria is suited for the cultivation of
rice. Nigeria has about 73.7 million hectares of
arable land and the area under rice cultivation has
increased tremendously in the last few decades. Of
this available area, 60% is devoted to rain fed
upland rice, 5% to irrigated rice and the rest is
under swamp and fadamas (Anon, 1985). Abakaliki
in Ebonyi State is one of the foremost rice growing
areas of the country. Rice is predominantly grown in
the entire agro-ecoiogical zone under swamp or rain
fed upland condition. There is however, an
increasing concern about the continuous cultivation
of upland rice in this area because of some factors,
which tend to constrain its growth and development.
The uneven distribution of rainfall during the
cropping season and the crop invasion by stem
borers are the major constraints.

Most rain fed wupland rice farmers
concentrate plantings during the wet season from
July when they are sure of abundant and regular
water supply. Plantings around this period enable
harvest to coincide with the drier weather conditions
necessary for threshing and milling of the produce.
However, late plantings predispose rice plants to
serious attack by some diseases and pests as a
result of population build up from earlier plantings.
Lal (1981) showed that delays in planting or
transplanting may lead to reduction in yields of
crops through shortening of grain fill period and
premature senescence.

N-fertilization is an important nutrient in
rice cultivation (as its application is seen to promote
vegetative growth even though in some cases to the
detriment of harvestable produce). At high levels,
the modern cultivars tiller heavily, produce more
grain per unit area of land and remain standing until
harvest (Onwueme and Sinha, 1991). But high

amounts of chemical fertilizer in rice fields have
been shown to stimulate the outbreak of diseases
and insect pests (Lee et al, 1973). These results
are confirmed by Raj and Morachan {1973) and
Ukwungwu (1985) who obtained the highest
infestations of rice leaf roller and stem borer in
crops receiving higher doses of nitrogen fertilizer. in
addition, Saroja et al. (1987) and Lawani {1992)
reported higher incidents of pests like stem borer
with incremental rate of nitrogen fertilizer.

Several species of stem borer — the white
borer (Maliarpha separatella), the striped borer
(Chilo spp.), the pink borer (Sesamia calamistis)
and the yellow borer (Scirpophaga sp) attack rice in
the field (Youdeowi, 2004). Stem borer is one of the
major causes of low yield of rice in Nigeria (Alam
and Efron 1986, Taylor 1999). The attack is more
important in upland than low land rice (Anon, 1996).
The use of insecticidal method of control is
hampered by fears such as environmental
degradation, pest resistance and unavailability
when needed.

The objective of this study was to
determine the optimum rate of nitrogen and the best
transplanting date of rice that will ensure the most
effective control of stem borer attacks and the
highest grain yield.

Materials and Methods

The experiment was conducted at the Teaching and
Research farm of Ebonyi State University,
Abakaliki, Nigeria, during the 2003-cropping
season, Abakaliki is located in a sub-humid agro-
ecological zone at latitude 06° 04", longitude 08°
05, and altitude of 104.40 m above sea level.
Raintall is bimodal with an annual total average of
1969.54 mm. Field preparations were done
manually by hoeing. A total land area of 44 m x 17m
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(748 m?) was marked out for the experiment. The
experiment was laid out as a split-plot in a
randomized complete block design (RCBD) and
there were three replications. Transplanting dates
were assigned to the main-plots, while nitrogen
levels were assigned to the sub- plots. Three
transplanting dates were used — July 31, August 14
and August 28, 2003. The sub-plot treatments were
0 kg N ha’, 80 kg N ha' and 160 kg N ha '
Nitrogen fertilizer in the form of urea was added in
three split doses of 50% at the beginning, 25% as
top dressing at four weeks after transplanting (i.e. at
active tillering) and 25% top dressing at panicle
initiation as appropriate for the applied N-plots.
Basal applications of single super phosphate at 40
kg P ha™ and muriate of potash at 40 kg K ha™ were
given to all the plots. Earth bunds of 1 m width and
0.75 m and 0.50 m high were erected to demarcate
both the main plots and sub-plots respectively to
avoid lateral nutrient drift. A susceptible rice variety,
ITA 306 (FARO 37), was used for the experiment.
Twenty-eight days old rice seedlings raised from
nursery were transplanted in rows to each of the 5
m x 4 m (20 m®) sub plots. Two seedlings were
transplanted per stand at the spacing of 20 cm x 20
cm.

The experimental area was kept weed-free
by hoe weeding three times. The field was allowed
to be naturally infested with various species of stem
borer. No pesticide was applied. Appropriate
cultural agronomic practices were duly maintained.
Data were kept on insect damage incidence of stem
borer and on grain vyield from 20 hills of rice
randomly selected from the inner rows per plot. The
tagged plants were later used for closer
examination of the damage incidence expressed as
percentage of tillers showing ‘dead heart’ (at 70
days after transplanting; DAT) and ‘white head’
symptoms (at 105 days after transplanting; DAT).
Number of tillers lost at 105 DAT, was also used to
estimate the damage incidence. The ‘white head’
symptom was expressed as tillers with dead or
rotten basal leaf whorls and with the characteristic
leaf feeding symptoms of stem borer on the leaf
fops. “White head' symptom was expressed as
tillers bearing unfilled whitish panicles. Tiller losses
were estimated as the number of lodged tillers per
20-tagged hills per plot with stem borer feeding
damage. Feeding damage was observed as
‘window pane’ effect on the young ieaves, larvae
entry/exit holes and dead or rotiten flagged leaves
with larvae feeding holes. Grain vield was estimated
as the quantity of threshed paddy per 20-tagged
hills per plot. The data collected were subjected to
analysis of variance according to split-plot in a
randomized complete block design. Damage
percentages were subjected to arcsine

transformation (arcsin ./x, where x=percentage of

damaged tillers per plot), before analysis of
variance was carried out on them. The tiller losses
were subjected to square root transformation,
( F, where x = average number of lodged tillers
\X + 2

with characteristic stem borer damage), before
analysis of variance of variance was carried out on
them. Comparison of treatment means was done

using the F-LSD procedure as outlined by Obi
(2002).

Results and Discussion

The annual rainfall spreads between January and
November of 2003. Monthly rainfall distribution,
rain- days, temperature (minimum and maximum)
as well as relative humidity (R.H %) of the
experimental site were recorded in Table 1. The
site was flat. Some soil properties before the
commencement of the experiment were recorded in
Table 2. The soil was classified as Dystric Leptosol
(Anikwe et al., 1999).

Tabie 1: Meteorological data of the experimental site
(2003 farming season)

Month Rainfall Rain Temp Temp R.H
days  Max. Min (%)'
o (o)
January 4.60 3 27.056 13.18 43.82
February 0.00 0 26.59 16.32 §2.60
March 14.30 2 30.65 17.42 56.10
April 98.60 9 28.22 17.05 76.40
May 301.20 13 27.90 15.79 73.80
June NA NA 28.84 1857  79.70
July 383.25 20 24.86 13.90 84.10
August 517.24 23 23.50 15.26 94,28
September  240.65 18 24.45 16.58 94.75
October 390.90 14 24.92 15.61 93.88
November 8.80 3 27.95 16.22 90.25
December - - - - -
Total 1969.54 105 29493 175.82 839.68
Mean 24.58 14.65 69.97

Lat 06°04™, Longitude 08”05 NA= Value not available

Table 2: Chemical and Physical properties of
soils of the experimental site in 2003

Parameter _ Value
Total sand (%) 22
Total silt (%) 46
Total clay (%) 32
Field bulk density (gcm™) 1.68
Field total porosity (%) 4
P" (H,0) 5.20
P" (KCL) 4.80
Organic carbon (%) 1.52
Total N (%) 0.14
Exchangeable bases (cmol) (+) kg"

Na 0.05
K 0.23
Mg 1.29
Ca 2.12
CEC 4.07
Available P (mg kg'') 4.90

Incremental rates of nitrogen significantly increased
damage (‘dead heart’ and ‘white head’ symptoms)
by the stem borer (P = 0.05), with the highest rate
of 160 kg N ha™' resulting in significantly the highest
incidence of damage (Table 3). Where there was no
N- fertilization gave significantly the lowest stem
borers damage. It is believed that high rates of
nitrogen make plants more hydrated and succulent
thereby resulting in greater susceptibility to
herbivorous insect pests. This fact corroborates the
findings by Lee et al. (1973) and Ukwungwu (1985).
In a field trial involving graded doses of N-fettilizer,
Ukwungwu (1985) obtained highest infestations of
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Table 3: Effect of nitrogen rate and transplanting date on the percentage incidence of ‘Dead heart’ and
‘White head’ symptoms on rice tillers

Nltrog‘|en Time of Transplanting
(kg ha™) Dead heart
July 31 August 14 August 28 Mean

0 0.6 (4.5) 17.8 (24.9) 38.2 (38.3) 18.9 (22.5)

80 3.3 (10.6) 26.3 (30.9) 55.0 (47.9) 28.2 (29.8)

160 15.0 {22.8) 32.8 (34.9) 70.6 (57.2) 39.5 (38.3)

Mean 6.1(12.8) 25.6(30.2) 54.6(47.8) 28.8(30.5)

White head

0 11.1(19.5) 16.7(24.1) 13.9(21.9) 13.9(21.8)

80 12.8(20.9) 20.6(27.0) 28.9(32.5) 20.7(26.8)

160 22.8(28.5) 46.1(42.8) 42.2(40.5) 37.0(37.3)

Mean 15.6(23.0) 27.8(31.3} 28.3(31.6) 23.9(28.6)
Dead heart White head

F-LSD (005 for comparing any two transplanting date means 5.6 6.4

F-LSD (.05 for comparing any twa nitrogen level mean 16.5 5.6

F-LSD « 05ifor comparing any two transplanting date x nitrogen 16.4 9.3

Data subject to arcsine transformation: transformed values in parentheses

Table 4: Effect of nltrogen rates and transplanting date on number of tillers lost from stem borer attack
and grain yield (t ha’ Y

Nitrogen Time of Transplanting
(kg ha™) July 31 August 14 August 28 Mean
Number of tillers lost
0 0.0(0.7) 2.6 (1.8) 7.4(2.8) 3.3(1.8)
80 0.3(0.9) 2.8 (1.8) 9.5(3.2) 4.2(2.0)
160 2.0(1.8) 3.7(2.1) 12.7(3.6) 6.1(2.5)
Mean 0.8(1.1) 3.0(1.9) 9.9(3.2) 4.5(2.1)
Grain yield (t ha™)
0 29 3.3 2.8 3.0
80 3.6 4.9 5.0 45
160 3.6 4.4 4.5 4.1
Mean 3.4 4.2 4.1 3.9
Number of tillers lost Grain yield
F-LSD (005 for comparing any two transplanting date means 2.2 0.2
F-LSD (.05) for comparing any two nitrogen level mean 1.2 0.2
F-LSD (.05for comparing any two transplanting date x nitrogen 2.5 0.4

Data subject to square root transformation: transformed values in parentheses

rice leaf roller and stem borer in crops receiving
higher doses of fertilizer nitrogen.

There was a progressive but significant
increase in the incidence of stem borer damage and
tiller losses with increasing delay in the
transplanting dates (P = 0.05) (Table 3 and 4
respectively). Significantly greater symptoms and
stand losses were recorded when rice was
transplanted on August 28 compared with earlier
transplants on July 31 or August 14. Incidence and
damage were also significantly higher in August
transplanted rice than in July transplanted rice. The
progressive increase in the stem borer damage was
evidently due to the gradual build-up of the pest
infestation from earlier plantings with progressing
season. The build-up of the stem borer may aiso be
as a result of the increase in the preferred and
alternative hosts of the pest. Report by Anon (1996)
showed that stem borer populations remain low
during the early season but increased on rice and
other alternate hosts causing serious economic
damage to the late crops.

Interactions of dates of transplanting with
N-fertilization were significant (P=0.05) for stem
borer damage incidence and stand losses (Table 3
and 4 respectively). Transplants at 14" or 28"
August with 160 kg ha™' doses of nitrogen recorded
the greatest damage incidence by the stem borer.

This was attributed to the effect of nitrogen and
water availability, which enhanced tissue hydration
and succulence and therefore susceptibility to pest.
On the other hand, no application of nitrogen at 0 kg
ha’ on July 31 transplants produced the least
damage incidence. This value was significantly
lower than other doses of nitrogen treated on
various transplanting dates.

The highest grain yleld of 45t ha was
recorded at 80 kg N ha' while apphcanon of
nitrogen fertilizer beyond 80kg N ha depressed
grain yield (Table 4). The level of 80 kg N ha™' was
therefore regarded as the optimum. Mbagwu (1990)
recorded an optimum of 120 kg N ha™' with maize.
The vyield depressions encountered in Mbagwu's
report beyond such optimum dose was attributed to
the impairment of other essential nutrient availability
due to nutritional imbalance developed within the
root zone.

That the transplanting date with the least
damage incidence and stand losses did not produce
the best grain yield suggests that the crop did not
have initial vegetative growth of the crop during
such early ftransplants. The shortening of the
developmental period with late planting may have
accounted for the depressed grain yield recorded
for transplants made beyond August 14. The
advantage of lower incidence of stem borer damage
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in the earlier transplants was therefore not
adequate to offset the negative effect of late
transplanting. Ogunlela et al. (1984) reported that
every one week delay in planting cotton resulted in
yield reduction of 12.5 kg ha™" in Samaru Nigeria.

Generally interaction of N-fertilization and
iransplanting date that gave the least damage
incidence was not the combination that produced
the highest grain yields. High or low doses of N-
fertilizer given to August 14 transplant produced
lower yields. Application of 80 kg N ha' on rice
transplanted on August 14 significantly produced
the highest yield (P = 0.05). This suggests their
combination potential for reduction of stem borer
damage and increase grain yield.
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