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Abstract

Since rice crop production relatively is recent activities in Ethiopia, the incidence and distribution of insect pests
and their natural enemy in the study area has not been recognized. Field surveys were conducted in 2018 and
2019 rainy season to generate baseline information on the type of pests prevailing in rice crop. The survey was
conducted in South Gondar, three districts. Insect pests were determined by visual search for damages done by
insects throughout the field. The current survey found that more than 13 insect pest of namely, stalk eyed fly,
stem borer, leaf hopper as leaf/stem feeding and rice bug and sting bugs are among grain sucking insect pest, and
whorl maggot, cricket, grass hopper and termite also found in the study area. Furthermore, our study found that a
new insect in the study area named as creatonatus sp. which feed on rice leaf. Additionally, the study found that
more than 6 natural enemies of rice insect pests. Some of the natural enemies are damselfly, dragonfly and spider,
beetle, lacewing and wasps found dominantly in the study area. This study is the first report to explore the
presence of these above maintained insect pest and natural enemy in the rice growing area of south Gondar. It
then requires adequate knowledge about all mentioned insects yield loss on rice production. The infestation level
of natural enemy on rice insect should be checked and farmers should be awared regarding to importance of
these natural enemy for rice insect pest control.
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1. Introduction

Rice (Oryza sativa L.; Poaceae) is one of the most widely cultivated cereals and globally important food crops
(Nascimento et al. 2015). Besides, it provides more calories per hectare than any other cereals food grain.
Although rice cultivation and utilization as a food crop in Ethiopia is recent phenomenon (Abdu et al., 2013), it
is an important staple food crop grown in wetland, where other crops do not grow, due to water loge effect.
According to Gebey et al., 2012, report rice introduced in Ethiopia after the wild rice (O. longistaminata) was
observed in the swampy and waterlogged areas of Fogera and Gambella plains even though it is recently
introduced, the government of Ethiopia has given due emphasis as a millennium crop for assuring food security
and as an income source (Astewl, 2010).

Wetland agriculture, which comprises crop cultivation, livestock, pisciculture, and fishing, has made a
significant contribution to the well-being of humanity over the centuries (Bayliss-Smith and Golson 1992).
Currently wetlands area in Fogera, Dera and LiboKemkem plain is the main rice production because of their
high water availability and enough soil fertility.

The importance and production of rice in Ethiopia is highlighted in the rice crop production package
Ethiopia, which exemplify that growing area increased from 10 thousand hectares to 63 thousand hectares, while
production increased from 7.1 thousand tones to 171 thousand tons between 2006 and 2011. According to
MoARD, 2010, report Amhara, Southern Nations, Nationalities and Peoples Region (SNNPR), Oromiya, Somali,
Gambella, BeniShangul Gumuz, and Tigray regions are the significant producing areas in Ethiopia. Amhara
region takes the major of production share which accounted for 44% of the area coverage and 40% of the
production in the year 2009, followed by the SNNPR which contributes 18.7% of the area coverage and 18.6%
of the production in the same year.

Currently rice production in South Gondar, for instance Fogera District is dominant and major life changing
crop for smallholder farmers than other crops.
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Figure 1 showed that the rice production trend in Ethiopia, the trend indicates high increasing rate especially
since 2006.

Source; 6" CARD General Meeting 2015 (Dr. Dawit Alemu)

Although efforts have been made to increase the rice production and productivity through the improvement
of the varieties and farming systems, the average yield is still below world rice productivity. Low yield attributed
by different biotic and abiotic constraints. According to (Chen et al, 2011) study carried out in Nigeria, one
major reason for the low yield is insect pests. Insect pests constitute one of the major yield reducing factors in
(Pingali, and Gerpachio, 1997). Similar report Insect pest damage to rice crop were reported by CFC (2012) and
Kadigi et al. (2008) who identified two kinds of constraints facing rice production in Tanzania, namely, biotic
and abiotic. Losses due to insect pests in the developing countries of Africa have been estimated at about 20%
(Diagne et al., 2013). The other study showed that grown in different agro-climatic conditions can be damaged
by more than 100 species of insect pests, these insect pests’ cause enormous grain yields losses, which may vary
from 20-50% if not managed in time (KrishiK., 2005). Report by IRRI et al. (2010) shows an estimation of rice
yield loss due to insects in Africa ranging between 10 and 15%.

A wide range of organisms deliver ecological functions to provide biological control including
insectivorous birds (Garcia et al., 2018), ladybugs (Jacobsen et al., 2019), spiders (Happe et al., 2019),
nematodes (Nermut et al., 2019), parasitoids (Hong-xing et al., 2017) and microorganisms (Van Lenteren et al.,
2018). Increasing on-farm biodiversity of natural enemies is known to enhance biological control (Dainese et al.,
2019). For example, a greater richness and abundance of natural enemies ensures more mechanisms by which
different prey are consumed across environments and over time (Letourneau et al., 2009). However, the uneven
effectiveness of natural enemies for pest suppression does need to be taken into account (Greenstone et al., 2010).
Although there is considerable ecological research in the world on the organisms underpinning biological control
(Chaplin-Kramer et al., 2011), no any research on rice insect of biological control and the organisms involved
has been In Ethiopia.

Different research has been carried out to increase rice production and profitability in the Fogera, Dera and
LiboKemkem wetlands. Some of those studies include integrated fertilizer management (Tilahun et al. 2013),
value chains (Birhanu 2017), water availability and management as affected by livestock (Alemayehu 2013),
climate change (Gashaw 2016), and nonpoint pollution in the Lake Tana basin (Moges et al. 2017). However,
insect pests are important rice production constraint; there is limited research on the incidence and distribution of
rice insects and their natural enemy. Identifying the insect pest found in rice growing area is very important
because insects have different activities, and different ways to damage the crop (Mason and Mcdonough, 2012).
The necessity of identification of the insects may lead to the controlling and management of the insect pests.
This study is, therefore conducted to determine the diversity and distribution of the insect pests in rice growing
area of South Gondar.
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2. Material and Method

A survey was conducted in fields of major rice growing areas of Ethiopia; in Fogera, Dera and LiboKemkem
districts of South Gondar in 2017, 2018 and 2019 cropping seasons. The altitude of surveyed fields ranged from
1774 to 2415 m.a.s.l. Rice crop growth divided into three different stages, i.e. seedling (thereafter panicle
initiation), flowering and ripping. The pests were collected on the three divided growth stage from each field. At
every 5-10 Km intervals along accessible roads, several plants in a cross diagonal line were examined for
presence or absence of insect pests and associated natural enemies. The reason to do survey at three rice growth
stage; different insects have different feeding habit and preference. Where insect infestation was encountered,
the type of insect was identified and visual estimate of damage taken. In all areas covered by the survey,
sampling of insects was extended to alternate host plants near the crop, in order to identify the host plants. The
collected rice field insect pests were also identified from the literature collected from IRRI and Internet sources.
The new insect found in the study area named as Creatonatus sp. was identified by Canada pest control
organization.

= T I, | River basin over t ethree DlBtrICtS/ :_
ol Regional Map of Ethiopia [eroon-tem B4
.“3 N o L] e 7] N r—'—
[ S Amtam | | "
[ pensnangul Gumds = A
F ,, ) mm 5 _ /
E':' ' Haran | | ,
o ' -2 5 | River WP&
1 = — b ajor Rivers
N l — CECONARTY F!M,-rc_.f
> | =z, Streams
24
= . .
o1 Z rf' District Name
l 2 )
{ A Dera
=1 z | : Fogera
L 1 ] ] ] = | Kemekem
11 LJ U Km |
10187.875 750 1125 1500 |= . . , o=
e .| , ~{ 048 16 24 32
° 8 8 g & & & 8 & & & &
L L3 [} o o o m m m m m
m m m m m m

Figure 2 showing all surveyed districts in south Gondar, Amhara Region, Ethiopia.

2.1. Data Collected and Analysis
Insect infestation was encountered, the type of insect was identified and visual estimate of damage taken,

number of insect pests and natural enemies per field found in the survey area were collected and analyzed using
SPSS software.

3. Result and Discussion

3.1. Rice agronomic practice and production system

All crop production practices affect insect pest populations either positively or negatively. Hence during the
current study, our survey assessed agronomic practices carried out by rice producer in the study area. Those
agronomic practices were draining a rice field, transplanting, crop rotation, and fertilization. Even though direct
seeding onto dry soil is not advantageous to aquatic pests such as the rice water weevil, almost all current
surveyed area farmers practice direct seeding and broadcast planting method. Recently very few farmers used
row planting methods. On the other aspect of agronomic practice all of the surveyed fields of rice production
were by rain-fed system. In rainy season in all three study area, the rice production was dominant and it is in
cluster base. Regarding to the crop rotation, in each year the rice crops grown in rainy season (June-November)
and then followed by non-rice crop (mostly vegetable, and grass pea) by irrigation (from December —May) this
practice perhaps removes the pests’ food source and reduce their population buildup. Even though, continuous
single cropping year to year allows exponential insect population growth and increase abundance of insect, some
current fields in the study area used continuous rice cropping year to year. In the other aspect of agronomic
practice, flooding the field after harvest mainly recommended for controlling stem borers, though this practice is
not totally known in the study area. Mostly used fertilizers in the study area were nitrogen and phosphorous.
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3.2. Incidence of insect pests in rice growing area of South Gondar zone, Ethiopia.

More than 13 rice main insect pests were found in the study area which belonging to different taxonomic order.
Insect pests found in the current study area categorized in to three major categories namely, leaf/stem feeding,
grain sucking insect, and root feeding insect pests. Regarding to leaf/stem feeding insects, the current study
found that, four major leaf/stem feeding insects; stalk eyed fly, leaf hopper, plant hoper and stem borer (Table 1).
These above mentioned insects mostly feed the rice between tillering and heading stage. In the other view, two
grain sucking insect namely sting and rice bug, found throughout the study area (Tablel). Additionally, our study
found, that case worm, termite, whorl maggot and armyworm in the study area.

Although the rice crop was infested by the aforementioned insect pests, the maximum severity was 15.55%
and 15.73% by leaf borer and stalk eyed fly respectively (Table 1). Whorl maggot infested 12.64% of the rice
fields (Table 1). The remaining insect pests’ infestation was below 10%, which suggests that the insect incidence
is widespread but the infestation is low in the study area. Which means that the, Creatonatus sp., leaf folder,
whorl maggot, and armyworms with low visible infestation damage symptoms; however, the damage is rarely
enough to reduce yield because the crop can compensate for early damage over the rest of the growing season.
Creatonatus sp. which is a new insect pest, mostly occur at reproductive stage.

The low insect infestation may be due to the presence of natural enemy of the insect pest which suppresses
the insect from damage. Additionally low incidence and infestation perhaps due to rice variety has resistance
ability to aforementioned rice insect pests. The other possibility of low incidence and severity may due to
different cultural practice used in the study area. This study suggests and gives some indication about the
incidence of rice insect pests in different areas of the study area.

Table 1 showed that insect pest found in rice production area of south Gondar

Insect Pests upland lowland  Infestation (%)

Common name S. name

Stalk eyed fly Diopsis longicornis + +++ 15.73
G leaf hopper Nephotettix nigropictus ++ ++ 9.91
B leaf hopper + + 15.55
Stem borer Maliarpha separatell ++ ++ 291
Gall midge Orseolia oryzivora Harris ~— + + 0.0
Sting bug Aspavia armigera F + + 0.8
Rice bug Leptocorisa oratorius + + 2.00
Grasshopper Caelifera spp. + + 1.27
Termite Macrotermes spp. + -- 0.00
Whorl maggots Hydprellia spp. + + 12.64
Creatonatus spp. Creatonatus spp. ++ ++ 8.45
Leaf worm Nymphula depunctalis + — 5.36
Rice leaf folder Marasmia trapezalis + + 0.0
Army worm Spodoptera  frugiperda - + 0.0

+++: Widely abundant, ++: Abundant, +: Present, -: Not recorded

3.3. Incidence of insect pest in the study area

The current survey carried out in three districts with total of 40 fields at three rice growth stage which found that
the stalk eyed fly, leaf hopper and stem borer with the average number of 16.37, 10.50 and 4.93 insects per field
respectively (Table 2). Additionally, our study reveled that rice bug and sting bugs are among grain sucking
insect pest found with the average number of 4.13 and 2.58 in the study area. Whorl maggot found in all
surveyed area with average number of 13.1, 11.2, and 9.7 insects per field in Fogera, Dera and Libokemkem
districts respectively. Leaf hoppers found in all surveyed area with average number of 12.2, 11.1, and 8.2 insects
per field in Fogera, Dera and Libokemkem districts respectively. Both Green and brown leaf hopper insects
found in the study area which cause damage of rice crops by sucking the sap and by plugging xylem and phloem
with their feeding sheaths and pieces of tissue pushed into these vessels during exploratory feeding. The survey
also showed that the average number of caseworm was 11.2, 9.3, and 7.6 in Fogera, Dera and Libo Kemkem
lowland fields. Caseworm is semi aquatic in nature, hence the larvae occurs only in lowland swamp, where they
are most abundant.

Overall, the current study found that, stalk eyed fly, Creatonatuse sp., whorl maggot and leaf hopper and
were the most dominant insect pest in the lowland while termite, army worm, sting bug, and rice bug hade low
incidence in the study area (Table 2). In respect to insect distribution difference, all surveyed districts had nearly
similar distribution of insect pest. Termites found only in the upland, however, the population intensities of
termites were much less than the population intensity of other pests (Table 2).
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Table 2 showed that the number of insects/ field

Surveyed area Number of insects/field
Farm Stalk  Leaf Stems Sting  Rice Case Termite Whorl Army Creatonatus

Surveyed eyed fly hopper borer bug bug worm maggot  worm  sp.
Fogera 21 17.2 122 51 34 48 11.2 0.06 13.1 0.7 154
Dera 7 18.3 11.1 56 2.6 3.9 9.3 0.0 11.2 0.3 12.9
Libo-
kemke-mkem 12 13.6 82 41 173 28 7.6 0.0 9.2 0.2 9.7
Average number 16.36  10.5 493 2.58 3.83 9.37 0.06 11.17  0.30 12.67

3.4. Natural enemy of rice insect pest found in the rice production area of south Gondar

Both predators and parasitoids which attacked most of the rice insect pest in found in the study area (Table 3). In
the current surveyed area more than 6 types of natural enemy were found (Table 3). Damselfly, dragonfly and
spider found dominantly in all study area; especially in the wetland area; they noted when they pray on moving
adults and nymphs stem borer and leaf hoper. Spiders found in all assessed districts which attack adult moths,
and also caught by webs while flying. Other natural enemy such as the crickets, found in all study area with low
density, they noted when they feed on eggs of moth. Furthermore the other predatory found in the study area was
coccinellid which seen when pray on stem borer; those found with low density in the study area. In addition to
predatory, parasitoid (wasps) also found with low density; which parasitized eggs of leaf hopper.

In general, low density of rice insect pest in the study area, perhaps due to the presence and effect of those
above mentioned natural enemy. Hence, the conservation of this valuable natural enemy is the key to
development of stable and successful integrated pest management (IPM) systems. In the current study area,
natural enemy of rice insect pest reported during the survey period; which means that this is the first report in
regard to announce the presence of rice insect pest natural enemy.

Table 3 Showed that some of natural enemy found and attack insects in the study area

Natural enemy

Order Common name Scientific name type
Odonata Damselfly Chrysoperla carnea (Stephens) Predator
Odonata Dragonfly Diplacodes sp Predator
Arachnoidea Spiders Spiders Predator

Lo Chilocorus stigma (Say) Predator
Coleoptera Coccinellid Cheilomenes spp.) Predator
Hymenoptera Wasp Meteorus autographae M. Parasitoid
Neuroptera Lacewings Chrysopa spp. Predator

4. Conclusion and Recommendation

More than 13 different rice insect pests found in the rice growing areas of South Gondar. The Stalk eyed fly,
Creatonatus sp. (new insect found in the study area), case worm, whorl maggot, leaf hopper, sting bug, stem
borer and rice bug are the common pest of lowland in Fogera, Dera and Libokemkem District, South Gondar.
Sting bug and rice bug are commonly feed on the reproductive stage; which mostly observed at maturity stage.
Stalk eyed fly, leaf hopper,, and stem borer infestation observed at the early rice growth stage. These most of
aforementioned insect pest infestation were below 10% which means that the economic losses due to the insects
may be low this perhaps the presence of effective natural enemy of the insect pests. According to Geteneh et al
(2020 unpublished data), report even though there are different insect pests, almost all rice growers did not apply
any insecticides for the control of rice insect pest. Hence the increased use of pesticides which apart from
increasing crop production, have long term negative effects on Fauna and flora, which will then change soil
characteristics and hence reduced production (Edmeades, 2003). In general the low insect infestation may
perhaps due to the presence of effective natural enemies, or other cultural practice used by the farmers.

Different natural enemies of rice pests have been recorded in the three rice growing area of south Gondar,
Ethiopia. More than 6 natural enemies is list out in the study area; but the level of infestation for each specific
natural enemy on different insect should be evaluated for their levels of control against all insect pests including
Creatonatus sp. under laboratory condition.

Sustainable and efficient rice pest management practices for the current study area require scientific
research on the effect of individual rice insect and their natural enemies.

In general from the above result it is recommended that the effects of natural enemies on growth and
reproduction of herbivores and yield loss of rice due to insect pests should be studied, similarly ability of
currently used rice variety for insect resistant and effect of different cultural practice should be evaluated for
upcoming rice pest management strategy establishment.
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