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Abundanceof green leafhoppers,Nephotettix sp. and interrelationshipbetweengreen leafhoppersand their natural
predatorswas studiedon 21 rice varieties/lines. The varietyKladomaand line BG-915showedminimumandmaximum
susceptibility to green leafhopper attack. The highest leafhopper population was recorded 35 days after transplanting
and thereaftera gradualdensitydeclineon plant ageoccured.Outof fivepredatorsnamely,Conocephalus, Tetragnatha,

.Micraspis, Oxyopes and Agriocnemus, predator Micraspis is the most important which made highly positive correla-
tion (0.1'69),maximumdirect effects (0.144)and maximuminfluences(2.85%)on the abundanceof green leafhoppers,
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Introduction
Green leafhoppers, Nephotettix are devastating pests of

rice [1-4]. They eause direct damage by sucking cell sap and
by ovipositing on the leafs heath and more importantly they
are vectors of rice tungro virus, one of the most menacing
disease of rice in Asia [I]. Rice crop losses due to leafhopper
damage might be 50-80% in Bangladesh [5].

Varietal resistance has been identified against the insect .
and the virus [6]. Natural enemies are often important biologi-
cal control agents of leafhoppers in nature. Aswani & Pawar
[7] reported 45 genera from 15 families of spiders inhabiting
rice fields. Shepard et al. [8] reported that spiders prey on 2-15
green leafhoppers per day. Adults and larvae of ladybird beetles
fed on eggs, nymphs & adults of green leafhoppers. Damself-
lies (Agriocnemus sp.)and predatory grasshoppers
(Conocephalus sp.) have also been reported as abundant
predators in rice fields [4,9, I0]. The objective of this experi-
ment was to study leafhopper varietal preference and identify
green leafhoppers natural enemies.

Materials and Methods
A field experiment was conducted with 21 rice variet-

iesllines (vzz., IR-33380-7-2-1-3, BG-915, BG-850-2, BR14,
Magurshyl, Kalom, Shapar, kalijira, Pajam, Philippine, Kladoma,
BR10, Nizershyl, BR II, Katari,BR25, BR22, Samagu, BR4, BRS
and BR23) at experimental fields of Hajee Mohammad Danesh
Agriculture College, Dinajpur, Bangladesh during the aman
season of 1992. The experiment was laid out in a factorial ran-
domized block design with thre~ replications. The unit plot
*Hajee Mohammad Danesh Agriculture College, Dinajpur, Bangladesh.

size was 5m x 5m. Twenty days old rice seedlings were trans-
planted (2-3 seedlings per hiJJ 20 x 20 em). The plots were
fertilized with 60 kg N2, 40 kg Pps' 40 kg Kp and 10kg S per
hectare. No pesticides were used. Interculture operations in
the rice field were done as per recommendation for rice.

Ten random sweeps were diagonally taken from each plot
with a sweeping net (diameter 30 em) on the top portion of the
plants. The sweeps were taken five times at 7 days intervals,
the first one being 25 days after transplantation (25 DAT).
Samples were transported to the laboratories and counted.
The collected data were analysed statistically after their con-
version into square root (Y = fX + 0.50). The mean values were
adjudged with Duncan's Multiple Range Test [11]. To deter-

. mine the extent of interrelationship among the greenleafhop-
pers and their predators, correlation matrix was worked out
[12] and correlation coefficients were rurther partitioned into
components of direct and indirect effects by path coefficient
analysis, taking all the characters into consideration [13]. Green
leafhoppers were considered as dependent variable.

Results and Discussion
Effects of varieties and plant age. Line BG-915 was

found to be more susceptible' to green leafhopper attack
followed by BRll, whereas, cv. Kladoma was the least sus-
ceptible followed by BR23 (Table 1). In relation to plant age,
the highest significant hopper population (1.62/plot) was re-
corded 35 days after transplantation (35 DAT), followed by 28
DAT (1.48 plot"). Thereafter, a gradual and significant decreas-
ing trend was observed for hopper abundance with the ad-
vancement of plant age. In a field experiment with
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TABLE1. RELATIVEABUNDANCEOFNEPHOTE1TIX SP.ANDTHEIRPREDATORSIN21 RICELINES

Variety/
Date AgriocnemusNephotettix

Number of insects/plot through ten sweeps
Conocephalus Tetragnatha Micraspis Oxyopes

Variety:

IR-33380
BG-915
BG 850-2
BRI4
Magurshyl
Kalom
Shaphar
Kalijira
Pajam
Philippin
Kladoma
BRIO
Nizershyl
BRll
Katari
BR25
BR22
Sarnaragu
BR4
BR5
BR23
Date:
28DAT
35DAT
42DAT
49DAT
56DAT

0.80 bcdef 0.53 bcde 0.60 bcde 0.60 bed 1.13 a
1.73 a 0.80 abc 1.33 a 0.47 bed 0.60 a
1.27 abc 0.73 abc 0.80 abc 0.73 abc 0.87 a
1.40 ab 0.47 bcde 0.33 bcde 0.73 abc 0.33 a
0.80 bcdef 1.27 a 0.73 abc 0.93 abc 0.80 a
0.73 bcdef 0.67 abed 0.07 e 1.07 ab 0.67 a
0.87 abcdef 0.93 abc 0.93 ab 1.33 a 1.13 a
0.93 bcdef 0.67 bcde 0.60 bcde 0.67 abc 0.87 a
0.40 cdef 1.00 ab 0.60 bcde 0.73 abc 0.73 a
0.93 abcdef 0.67 bed 0.47 bcde 0.80 abc 0.80 a
0.13 f 0.20 cde 0.33 bcde 0.00 d 0.33 a
1.07 abcde 0.20 cde 0.80 abc 0.27 cd 0.20 a
0.33 ef 0.73 abc 0.13 de 0.27 cd 0.60 a
1.53 ab 0.07 de 0.87 abc 0.20 cd 1.07 a
0.60 bcdef 0.33 bcde 0.40 bcde 0.40 cd 0.80 a
0.40 def 0.40 bcde 0.40 bcde 0.53 bed 0.60 a
0.87 bcdef 0.27 cde 0.53 bcde 0.27 cd 0.93 a
1.07 abcde 0.00 e 0.27 cde 0.27 cd 0.87 a
1.20 abed 0.07 de 0.53 bcde 0.33 cd 0.33 a
0.73 bcdef 0.40 bcde 0.73 bed 0.47 bed 0.60 a
0.33 ef 0.27 cde 0.67 bed 0.40 cd 0.87 a

1.48 a 0.86 a 0.33 c 0.681 ab 0.54 b
1.62 a '0.68 a 0.79 b 0.620 ab 1.10 a
0.92 b 0.63 a 1.25 a 0.791 a 0.65 b
0.22 c 0.17 b 0.33 c 0.440 be 0.70 b
0.08 c 0.19 b 0.17 c 0.190c 0.62 b

0.53 a
0.80 a
0.53 a
0.47 a
0.87 a
0.60 a
0.53 a
0.27 a
0.67 a
0.67 a
0.53 a
0.87 a
0.40 a
053 a
0.40 a
0.33 a
0.80 a
0.73 a
0.60 a
0.47 a
0.47 a

0.29 d
1.00 a
0.70 ab
0.57 be
0.32 cd

In a column. the figures having commonletter(s) do not differ significantly at 5% level of probability.
DAT = dareafter transpluntmion.

mustard,Khan et al. [14] showed that abundance of sap-suck-
ing insects like leafhoppers,aphids, bugs varied with the age
of the host plant.These results are in agreement with Khan et
al.[14].Predator population are also related to plant age. It
might be due to the variation of green leafhopper population
in the experimental fields.

Quantitative relationships. Simple correlation coefficient
among different predators and green leafhoppers are given

TABLE2. CORRELATIONMATRIXBElWEENNEPHOTE1TIX SP.
ABUNDANCEANDTHEIRPREDATORS

Variable Agriocnemus Conocephaius Tiitragnatha Oxyopes Micraspis

Nephotettix 0.0626
Agriocnemus
Conocephulus
Tetragnathu
Oxyopes

0.1559*
-0.0622

-0.0390 0.1687*
0.0668 0.0288
0.0935* 0.1496*
0.0339 0.1700*

0.1343*

0.1275*
0.0618
0.1604*

*Significant at 5% level of probability

in Table 2. The abundance of green leafhopper population
showed positive correlations with most of the predators. The
highest positive correlation (0.16, P<0.05) wa observed with
Micraspis spp. followed by Conocephalus (0.15, P<0.05) and
Tetragnatha (0.12, P<0.05), which suggested that Micraspis
was the most consistent predator of green leafhoppers. The
results revealed that the abundance of predators Iluctuated
with the abundance of green leafhopper population. Khan et
at. [15] reported that aphid predator populations showed sig-
nificant positive correlations with prey population. Our re-
sults support their findings.

The estimated correlation coefficient among the studied
green leafhoppers and their predators were partitioned into
direct and indirect effects and have been presented by path
coefficient analysis in Table 3. The direct effects of Micraspis
was highest positive (0.144) on the abundance ofleafhoppers,
followed by Conocephalus (0.133) and Tetragnatha (0.080).
The indirect effects of Micraspis via Tetragnatha (0.014),
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Conocephalus (0.020) and Ag riocnemus (0.002);
Conocephalus via Micraspis (0.022), Tetragnatha (0.013);
Tetragnatha via Micraspis (0.024"Agriocnemus (0.004) were
positive. On the other hand Oxyopes had negative effects
(-0.078) on leafhoppers. The result of path coefficient analysis
indicated that Micraspis had the maximum direct effects on
the abundance of leafhoppers followed by Conocephalus.
Similar result was obtained by Khan etal. l15] in case of mus-
tard aphids, where they found that lady bird beetle had maxi-
mum direct effects on prey. The high residual factor (0.968)
suggests that many parameters which influence the abundance
of leafhoppers, such as effects of climate, fertilizer, irrigation,
were not included in this experiment.

Relative influences ofpredators: Following the step-wise
regression programme, green leafhopper abundance was re-
gressed separately with each predator [13]. Selection of the
first pest was then accomplished by employing the criteria of
coefficient of determination (R2) and F-test (Table 4). The rela-

tive importance of influencing predator was Micraspis (XI)
as per step I. Its relative importance against leafhopper popu-
lation was 2.85%. According to step II, Conocephalus (X2)
was the next important predator influencing the abundance
of leafhoppers in the presence of Micraspis. According to
step III, Tetragnatha (X3) was entered as third important preda-
tor among the tested predators in the presence of Micraspis
and Con ocepha lus. Oxyopes (X4) was entered as fourth im-
portant predator, according to step IV, in the presence of
Micraspis, Conocephalus and Tetragnatha. Agriocnemus (X5)
was the last in the order of importance, as revealed by step V.
F-test showed that the contributions of Micraspis and
Conocephalus were found significant at 5% level. Results
revealed that the maximum control on green leafhoppers was
made by Micraspis (2.85%) followed by Conocephalus (1.74%),
Tetragnatha (0.69%), Oxyopes (0.52%) and Agriocnemus
(0.44%). This result is in agreement with the Khan et al.
[ 15], where they found that lady bird beetle had significantly

•

TABLE3. PATHCOEFFICIENTANALYSISOFVARIOUSPREDATORSINFLUENCINGNEPHOTE7T1XSP.ABUNDANCE.

Indirect effects through
Total correlation with

Character Agriocnemus Conocephalus Tetragnatha Oxyopes Micraspis Nephotettix abundance

Agriocnemus 0.0669 -0.0083 0.0050 -0.00521 0.0041 0.0626
Conocephalus -0.0042 0.1330 0.0129 -0.0073 0.0215 0.1559
Tetragnatha 0.0041 0.0213 0.0802 -0.0026 0.0244 0.1275
Oxyopes 0.0045 0.0124 0.0027 -0.0780 0.0193 -0.0390
Micraspis 0.0019 0.0199 0.0136 -0.0105 0,1437 0.1687

Residual effect = 0.9683, Underlined figure denotes the direct effect of the characters on the yield of rice.·

TABLE4. STEP-UP-WISEREGRESSIONEQUATIONSFROMEACHSTEPFORFINDINGOUTRELATIVEINFLUENCEOFPREDATORSON
NEPHOTE7TIXABUNDANCE

Step/Regression equation R2 F value
computed

Step I: C>

Y = 1.113 + 0.194* X 1 0.029 9.166*
(0.064)

Step II:
Y = 0.991 + 0.171* XI + 0.154* X 2 0.046 7.508*

(0.064) (0.064)

Step Ill:
Y = 0.924 + 0.157* XI + 0.140* X 2 + 0.096* X 3 0.053 5.775*

(0.065) (0.065) (0:064)

Step IV:
Y = 0.992 + 0.167* X 1 + 0.147* X 2 + 0.096 X 3 - 0.081* X 4 0.058 4.774*

(0.065) (0.065) (0.064) (0.062)

Step V: Y = 0.923 + 0.165* XI + 0.153* X 2 + 0.091 X 3 -0.086 X 4 + 0.078* X 5 0.062 4.116*
(0.065) (0.065) . (0.064) (0.062) (0.065)

Figures in parentheses below the regression coefficients show the standard errors of the estimated value,* = Significant at 5%level,Y=Neplwlettix
p., XI = Micraspis, X2 = Conocephulus, X3 = Tetragnatha, X4 = Oxyopes, X5 = Agriocnemus
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highest influence on the prey.
From these results, it appeared that Micraspis was the

most important predator of green leafhoppers which made
highly positive correlation, maximum direct effects and maxi-
mum influences on the abundance of hoppers. The results
also indicated that the varietal difference and plant age had
significant role in the abundance of leafhoppers. Therefore, it
may be concluded that the use of less susceptible variety of
rice and encouragement of natural predators like Micraspis,
Conocephalus, Tetragnatha, Oxy'opes, Agriocnemus etc. may
be helpful to control green leafhoppers in rice fields.
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