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4. RESULTS
4.1 Estimation of Herbivorous Insect Species Diversity

The experiments were conducted in order to provide information
necessary to determine the index of species diversity H', the seasonasl
abundance and the mean number of herbivorous insects associated with
mingbean in various cropping systems. The results obtained from this
experiment revealed that the mmpgbesn/sesame system tended to exhibit
the highest value of H° while mungbesn/sorghum system showed the lower
value of H° (Tasble 1). However, there wss no significsnt difference
between the index of species diversity of mingbean monoculture and mixed
culture in the mmngbezn/uplsnd rice, mongbesn/meize, snd mungbesn/sessame
systems as determined by IF-test. It is interesting to note that the mean
density of  herbivorous insects in the mungbean monoculture was
significantly higher than those in mixed cultures. The equitability (J)
was also observed in all mungbesn cropping systems. The maximm value of
evenness was 0.72 obtained from the mingbean/sessme system, whereas the
minimum value of evenness was 0.61 in the mungbean/sorghum system.
However, there were no significant differences smong the index values of
evermess in all of the mingbean cropping systems. The species richness
{(rma) in mungbesn mixed cultures sppeared somewhat higher thsn that in
mingbean monoculture. The maximum rua observed in the mungbean/upland
rice system was higher than in the mungbesn monoculture system (P<0.01)}.

Although there were slight differences among the rma of mungbean/msize,
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mingbean/sorghum and mungbean monoculture, there were no statistically
significant. |
The mean density of herbivorous insects per 25 sweeps throughotnt
the sampling period of 4 to 10 weeks after planting was summarized in
Table 2. The results exhibited that there were statistically significant
differénces among the mean densities of the phytophsgous species counted
in all mungbean cropping systems ss determined by F-test (P<0.01). The
highest mean density of herbivores was 40.14149.97 observed in mingbesn
monoculture, wheress the lowest density of herbivores was 15.3244.07
observed in mungbean/sesame system. In the mingbesn/upland rice,
mingbean/maize and mungbean/sorghum systems the density of herbivores
was rather low as compared to the density of herbivores in mungbesn
monoculture. The pesk of sessonal sbundsnce of herbivorous insect was
reached on the seventh week after planting. The populat'ion density of
herbivorous insect in the mongbesn monoculture increassed from 10.00
insects on the fourth week to 74.50 insects on the seventh week but
decressed to 8.50 insects on the tenth week. In the mingbesn/upland rice
system insect population density increased contimiously from 3.5 insects
on the fourth week to 43.50 insects on the seventh week after planting
but decreased to 8.5 insects on the tenth week. The trend of population
in mungbean/maize system was observed to increase from 8.25 insects on
the fourth week and decreased to 6.75 insects on the tenth week after
planting. Likewise, in the mungbean/sesame system insect population
density incressed from 3.00 insects on the fourth week to 29.50 insects

on the eight week and decreased to 4.25 insects on the tenth week.
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Table 1. Herbivorous insect species diversity associated with
ean grown in moncculture and mixed cultures.
Diversity Cropping systems
measures ,
St 52 S3 S4 S5
Total mumber of
morphospecies, S 20 21 18 19 18
Mean density (individual per 25 sweeps) <12
Megachile sp. 0.03 0.07 0.00- 0.10 0.00
Clevphis sp. 0.00 0.00 0.00 0.04 0.04
cladispa sp. 0.00 0.53 0.00 0.53 0.14
signata Oliv 0.11 .29 .57 0.14 0.11.
'?ﬁg sp. 0.00 0.00 0.00 0.11 0.00
jidodes sp. 0.07 0.00 6.00 0.00 0.00
Bruchus chinensig Li 0.21 0.00 0.00 0.00 0.00
similis 0liv 0.00 0.04 0.00 0.00  0.00
E}fm viridula Fsb. ggg ggg g.gg %g% 8;%
ptortus sp. ) : . . .
Cletus sp. 1.18 .81 0.54 0.32 0.688
Paromius vincts Ssy 0.64 0.50 0.48 .21 0.32
Nvsius sp. 0.21 0.29 0.14 1.00 0.00
Bothrogonia sp 0.00 0.60 0.07 0.00 0.07
%ﬁﬂﬂﬂ 0.18 .48 0.3 0.18 0.10
leluths = (Mats) 12.83 10.00 8.92 5.03 4.64
tella Huspt. ) 0.04 0.04 0.04 0.18 0.11
L8 Tyron 10.48 2.25 5.03 2.78 7.35
sp. 0.04 0.11 0.4 0.04 0.00
Amats sp 0.14 0.00 0.00 0.00 0.00
Jaggid 0.00 0.18 0.00 0.18 0.21
Prosophilids 2.71 0.68 0.71 5.28 6.61
Agromyzid 8.46 2.86 2.18 0.78 0.21
Seisrids 0.11 0.00 0.50 0.54 0.46
Tephritid 0.00 0.00 0.64 0.00 0.00
ngéld 0.25 0.14 0.21 0.00 0.07
C omelids 0.00 0.11 g.21 0.00 8.00
Langurid 0.00 0.07 0.00 ¢.00 0.00
Mirid 0.14 0.46 0.25 0.00 0.04
Total mmber of '
individuals, W 45.30a 21.57b 25.03b 19.48b 22.7Z2b
Shannon-¥iener function, H’ 1.92a 1.88s 2.01a 2Z.12a 1.78b
Egquitsebility, J 0.84ns 0.85ns 0.88ns 0.72ns 0.81ns

Species richness, rma 4.98c 6.51s 5.58be 6.06ab 5.4dbe

mingbean monoculture, S2 = mungbean/upland rice,

mngbesn/meize, 54 = mungbeasn/sesame, S5 = mungbesn/sorghnm.

<1> Trestment mesns within s row followed by different letter are
significantly different (P<0.01).

ns = not significant as determined by the F-test.



Z2

Table 2. The seasonal sbundance of herbivorocus insects on mungbean throughout
the mingbean growing seasson st the Multiple Cropping Center
Experimental Farm, Chiang Mai (1882}.

Cropping Number of herbivorous insects caught per 25 sweeps ¥
systems

Sampling date (weeks after planting)
4 5 6 7 8 9 10 MeantS.E.

MB monoculture 10.00 35.75 60.25 74.50 63.75 27.25 9.50 40.1418.97a
MB/upland rice 3.50 18.25 25.25 43.50 38.50 6.00 8.50 20.50486.03b

MB/maize §.25 24.50 34.25 54.00 28.25 14.50 B.795 24.38+6.28b
MB/sesame 3.00 15.50 23.50 24.50 29.50 7.00 4.25 15.32%4.07
MB/sorghaam 6.50 20.50 29.50 37.75 17.25 7.00 2.75 17.32%4.81b

* Mean of four replicates.

S.E. = The standsrd error associated with the means.

Trestment mesns within a column followed by different letter are significsntly
different (P<0.01).

MB = Mungbean.
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The mean density of bean fly, Qph}.QmYJ.ﬁ, phaseoli Tyron (Diptera:
Agromyziidae) counted per 25 sweeps was summarized in Table 3. The
results indicated thst there were st_atistically significant differences
between the mesn densities of bean Fflies in both mngbean monoculture
and mixed culture cropping systems (P<0.01}. The highest number of bean
flies was 10.46+1 .77 caﬁght in the mungbean monoculture. The lowest
number of bean flies was 2.25t0.81 caught in the mungbean/upland rice
system. There was an observed pattern of seasonal sbundance of bean fly
increased with the time. The pesk of seasonsl sbundance as indicated by
insects per 25 sweeps was resched on the sixth week after planting in
all cropping systems. The population density of bean flies increased
from 5.50, 0.00, 3.75, 0.75 snd 4.75 bean flies on the fourth week to
32.50,} 5.25, 14.75, 7.75 and 20.25 besan flies on the sixth week in the
mngbean monoculture, mangbean,/upland rice, mingbean/maize,
mingbeansesame and mungbesn/sorghum systems, respectively. However, the
trend of population density of besn flies decressed sharply from 13.25,
1.75, 4.25, 2.25 and 11.00 bean flies on the seventh week to 0.50, 1.00,
1.75, 0.75 and 1.50 bean flies on the tenth week. Very few insects were
caught during the tenth week after planting.

Adults of green stink bug, Hezars viridula Linnesus (Hemiptera:
Pentatomidse) were first collected during the pod formation stage of
mingbean (sixth week after planting). The highest incidence of mature
insects was 5.39+2.28 and occurred 1in the mungbean monoculture compared
to the lowest with 0.7140.17 insects caught in the mungbean/sorghum

system (Table 4). The mesn number of insect was significantly different
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between each of the systems tested (P<0.05). The populsastion fluctuations
of the green stink bug were observed in gll cropping systems. The
highest peak of sessonal sbundance of green stink bug occurred on the
eighth week after planting. The population density of green stink bug
increased from 2.60, 2.25, 2.00, 0.00 and 1.00 insects during the sixth
week after planting to 18.00, 0.75, 10.50, 6.00 and 2.50 insects during
the eighth week in the mungbean monocultufe, mungbean/upland riee,
mmgbean/maize, mmgbean/sesame, and the mungbesn/sorghum systems,
respectively. The population was fairy low from the ninth week to the
tenth week in all cropping systems.

It was readily spparent that the mean density of Riptortus sp.
in mungbesn monoculture was not apprecisbly higher than those in the
mingbean wixed culture (Tsble 5). The highest pesk of seasonal sbundsnce
of Riptortus sp. was found on the seventh week after planting. The
population density of insects inereased from 0.50, 0.25, 0.530, 0.25
insects during the fifth week to 5.50, 2.75, 1.50 and 1.75 insects on
the eighth week in the mngbesn monoculture, mingbean/upland rice,
manghean/maize, and the rmﬁgbem/sorghmn systems. Thereafter, the
population density of insects declined teo 0.25, 0.25, 0.00 sand 0.75'
insect on the tenth week in the mungbean monoculture, mungbean/upland
rice, mmgbean/sorglhum systems, respectively. In the mungbean/sesame
system population density of insects increased from 1.00 insect on the
fifth week to 1.50 insects on the sixth week but decressed afterward.
There were no significant differences between the mean numbers of

Riptortus =p. camght in all mungbean cropping systems (P>0.05).
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Table 3. Mean densities of Qphicmyis phaseoli Tyron (Diptera: Agromyzidae}
on mungbean in vsrious mungbesn cropping systems at the Multiple

Cropping Center Experimental Farm, Chiang Mai (1992).

Cropping Rumber of Q. phasecli counted per 25 sweeps X
systemns
Sampling date (weeks after planting)

4 5 8 7 8 9 10 HeantS . E.
MB monoculture 5.50 18.25 32.50 13.25 1.75 1.5 0.50 10.46%x1.77a
MB/upland rice 0.00 2.50 5.25 1.75 4.00 1.25 1.00 2.250.8Blc
MB/maize 3.7 9.75 1475 4.25 0.25 0.7 1.75 5.03t1.48bc
MB/sesame 0.7 4.25 7%.75 2.25 3.25 0.50 0.75 2.78t0.56bc
MB/sorghum 4.75 11.75 20.25 11.00 0.5 1.75 1.50 7.3520.21ab
¥ Mean of four replicates.
S5.E. = The standard error associated with the means.
Treatment means within a3 column followed by different letter are significantly

different (P<0.01).
MB = Mungbesn.
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Table 4. MHean densities of Nezara viriduls Linnesus on mungbean in various
mingbesn cropping systems at the Multiple Cropping Center
Experimental Farm, Chiang Mai (1882).

Cropping Number of N. wviriduls canght per 25 sweeps *
systems
Sampling date (weeks after planting)

4 5 8 7 8 9 10 HeantS . B.
MB monoculture 0.00 0.00 2.50 7.00 18.060 9.00 1.25 5.35+2.28a
MB/upland rice 0.00 0.00 2.25 3.00 0.95 0.00 0.75 0.96%0.2Bc
HB/maize 0.00 0.00 2.00 7F.00 10.50 6.00 2.00 3.82+1.33=b
MB/sesame .00 0.00 90.00 1.50 6.00 2.50 0.00 1.42+0.6Z2bec
MB/sorghum 0.00 0.00 1.00 0.50 2.50 1.00 0.00 0.71x0.17¢c

% Mesn of four replicates.

S.E. = The standard error associated with the means.

Treatment means within a column followed by different letter are significantly
different (P<0.05).

MB = Mungbesn.
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Table 5. HMean densities of Riptortus sp. on mingbean various mingbean
cropping systems at the Multiple Cropping Center Experimentszl Farm,

Chisng Mai (1982).

Cropping Number of Riptortus sp. caught per 25 sweeps *
systems
Sampling date (weeks after plsnting) :
4 5 (5] 7 8 9 10 MeantS.E.

MB monoculture 0.00 0.50 3.50 5.50 2.75 1.50 0.25 Z2.00:0.78ns
MB/upland rice .00 8.25 1.25 2.75 1.50 0.50 0.25 0.82+0.58ns
MB/maize 0.00 Q.00 0.50 1.00 0.25 ©.00 0.00 0.250.12ns
MB/sesame g.00 1.00 1.50 g.75 0.50 0.25 Q.25 0.60+0.26ns
MB/sorghnm 0.90 0.25 1.50 1.75 0.75 1.00 .75 0.8510.34ns

* Mean of four replicates.

S.E. = The standard error assocliated with the means.

MB = Mungbeszn.

ns = Not significant as determined by the F-test.
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4.2 Estimation of Natural Enemy Species Diversity

The mean density of individual natural enemy counted per 25
sweeps in the mixed culture was fairly high for all four systems of
measurement (Tsble 8). The highest vzlue .of H' wes 2.81 observed in the
mngbesn/upland rice sysfem. The lowest value of H® was 2.34 observed in
the mungbesan/sesame system compsred to H' of 2.54, 2.55 and 2.75
estimsted from the mungbean monoculture, mingbesan/maize, and
mngbean/soréhm systems respectively. Equitability (J) was also
observed in all mungbean cropping systems. The mmngbesn/upland rice
system with a J of 0.90 was 0.02 higher thsn the mingbean monoculture
with a J of 0.88. The mungbesn/sorghum system with a J of 0.88 was not
different from the mingbesn monoculture, but the mungbesn/maize znd the
mingbean/sesame systems with a J of 0.80 and 0.86 were slightly lower by
0.08 and 0.02 than the mungbean monoculture. However, neither H° nor J
were significantly influenced by the designed cropping systems. The
species richness (rua) was slso observed in all mmngbean cropping
systems. There were statistically significant differences samong the
values of species richriess as determined by the F-test. A difference of
5.24 was found between the mungbean/upland rice system, with a rma of
22.81, and the mungbesn monoculture, with 8 rMa of 17.37 (P<0.01).
Similarly, the mingbean/msize system with a rma of 23.60, and
mungbean/sorghum system with a rma of 22.45, were 6.23 and 5.08 higher

than in the mingbean monoculture.
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The mean of natursl enemies (predatoré plus parasitoids) per 25
sweeps throughout the sampling period from 4 to 10 weseks after planting
was summarized in Tsble 7. The peak of seasonal sbundance of natursl
enemies was reached on the seventh to the eighth week safter planting.
There were statistically significant differences between the mean
densities of natursal enémies counted in the designed cropping systems
(P<0.01). The highest mean density of natural enemies was 10.83tZ.83 per
25 sweeps 1in the mingbean/upland rice and the m:mgbean/ﬁx_aize systems.
The 10weét mean denéity of natural enemies was 4.07+1.20 per 25 sweeps
in the mungbesn monoculture. The pattern of natural enemy density
changed with time. The least density was observed during the fourth week

after planting for all cropping systems.

There were significant differences between the total number of
predators (P<0.05). The highest total number of predators was 8.56 found
in the mungbean/maize system. Whereas the lowest total number of

predators was 2.86 found in the mungbesn monoculture (Table 8). -

The mean number of predators (insects plus spiders) was
summsrized in Tasble 9 and indicated that there were statistically
significant differences between the mean densities of predators in all
cropping systems (P<0.01). The highest mesn density was 8.5711.82 per 25
sweeps counted in the mungbean/maize system and the lowest mean was
2.8%0.70 per 25 sweeps counted in the mmngbean monoculture. The highest

peak of seasonal shundance of predstors was resched on the eighth to the
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r_xinth week after planting. In the mungbean monoculture the population of
predators increased from 0.25 predator on the fourth week toc 5.25
predators on the seventh week after planting but declined on the elighth
week till the end of mungbean growing season. In the mingbesn/upland
rice system, the population density increased from 2.25 predators on
the fifth week after planting to 11.75 predators on the eighth week. In
the mmgbean/maize system the population density also increased from
0.50 predator on the fourth week after planting to 14.25 predators on
the tenth week. In the mungbean/sessme system the population density
increased from 4.25 predators on the fourth week after planting to 10.25
predators on the eighth week. Likewise, in the mungbesn/sorghum gystem
the population density also increassed from 0.5 predator on the fourth
week after planting to 6.25 predator on the eighth week for all systems
tested. The peak of seascnal sbundance of predators was reached on the

eighth to the ninth week sfter planting and declined sfterward.

The mean number of coccinellid beetle, MHenochelus sexmaculatus
Febricius (Coleoptera: Coccinellidae) in various mmgbesan cropping
systems was summarized in Table 10. There were statistically significant
differences (P<0.01}. The highest mean density of coceinellid beetle was
2.2130.47 obtained from the mungbean/maize system. Whereas the lowest
mean density of coccinellid beetle was 0.86+0.21 obtained from mungbean
monoculture. The highest peak of seasonal sbundance of coccinellid

beetle was reached on the seventh week after planting for all cropping
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syvstems. The populstion density of coceinellid béetle increased from
0.25, 0.00, 0.25, 0.00, and 0.25 beetles on the Ffourth Weék in the
mingbean monocnlture, mungbean/rice, mangbesn/maize, mungbean/sesame and
the‘mngbean/sorglmm systems to 2.5, 4.00, 7.25, 3.50 snd 2.00 beetles
on the seventh week, respectively. Thereafter, the population increased
from 0.75, 2.00, 3.50, O0.50, and 1.00 beetles on the eighth week in the
mmngbesn monoculture, mmgbean,/up land rice, mingbesn/maize,
mingbesn/sesame snd mungbean/sorghum systems to 0.00, 0.50, 0.75, 1.00,

and 0.50 beetles on the tenth week, respectively.

The mean number of coccinellid beetle, Micrsspis discolor
Farbricius (Coleoptera: Coccinellidae) in the mungbean moncoulture was
lower than that in the mungbesn mixed cultures (Tsble 11). There were
significant differences between the means of coccinellid beetle
(P<2.01). The highest mean number of coccinellid beetle was 2.2510.4’?‘
cbtained from the muingbesn/maize system, wher;eas thel lowest me;fzﬁ rumber
“of " coccinellid  beetle was 0.4240.15 obtsined from the mungbean
monoculture. The highest peak of seasonal shundance of coccinellid
beetle was found on the ninth week after planting. The population
density of coccinellid beetle increased from 1.00, 1.00 beetles on the
fifth week to 1.50, 1.25 beetles on the fourth week in the mungbean
monoculture, mungbean/rice systems, but thereafter the population
density of coccinellid beetle declined from 0.50, 0.75 beetles on the
seventh week to 0.00 and 2.50 beetles on the eighth week. Particularly,

in the mungbean/upland rice system the population density of coccinellid
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beetle increased on the ninth week with 4.00 beetles, and declined on
the tenth week. The fluctuation of population density of coccinellid
beetle was also observed in the mingbean/maize, mngbean/sesame and
mungbean/sorghum systems. The population density increased from 2.25
beetles on the fourth week to 2.25 beetles on the sixth week, and then
declined on the seventh week in the mingbean/maize system. However, the
population denéity increasea again from 3.25 beetles on the eighth week
to 5.75 beetles on the ninth week snd declined on the tenth week. In the
mungbesn/sesame system the population density of coceinellid beetle
reached its first peak with 1.75 beetles on the fifth week, but declined
from 1.00 beetle on the sixth week to 0.25 beetle on the seventh week.
Thereafter, the populastion density of coccinellid beetle incressed agsain
from 1.50 beetles on the eighth week to 2.50 bestles on the ninth week
and declined on the tenth week. A similar trend of population
fluctuation of coccinellid beetle was found in the mungbean/sorghum
system. The population dehsity of coccinellid beetle increased from 0.25
beetle on the fourth week to 1.25 beetles on the fifth week, but
declined from 0.75 beetle on the sixth week to 0.00 beetle, and then

sppeared agsin with 1.00 beetle on the eight week and dissppeared on the

ninth week.

The mean number of the spider, Oxvopes sp. csught per 25 sweeps
throughout the sampling period of 4 to 10 weeks after planting was
sumnarized in Table 12. The highest pesak of seasonal sbundsnce of this

spider was reached on the tenth week sfter planting.
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Table 6. Natural enemy species diversity measures in various mangbean
cropping systems at the Multiple Cropping Center Experimental
Farm Chiang Mai (1982)<3>,

Diversity Cropping systems
measures
S1 52 S3 54 585
Total number of
morphospecies, 3 i8 23 24 15 23
Hean density (individuals per 25 sweeps)
Icaria sp. 0.14 0.43 0.067 0.29 0.00
Polistes stigma Fab 0.14 0.43 o4 0.18 0.07
Hadrocryptus sp. 0.00 0.07 0.07 0.07 0.07
Campsomeris sp- 0.00 0.11 0.32 0.04 0.00
Trogaspidia smans oryvzae Pagden 0-25 8-%8 8-%% g-gg g-é%
Brachymeria sp R { . . .
Caconeurs sp. ¢.00 0.00 0.07 0.00 8.00
Pichitis smaragdula Fab 0.07 0.04 0.04 0.00 0.04
placodes trivialis (Ramb) 0.10 0.07 0.04 0.00 0.07
Henochelus sexmacul 0.886 1.21 2.21 1.18 0.96
%mm Fab 0.42 1.50 2.25 1.00 0.53
sp. 0.00 0.00 0.14 0.00 0.00
Migraspis lineata Thunb 0.18 0.18 0.71 0.32 0.29
Colliuris indica Thonb 0.00 0.386 0.00 0.00 0.39
Peaderus intermedius Boh 0.00 .00 0.00 0.00 0.04
Sarcophsga sp. 0.10 0.50 0.18 1.21 0.39
SRR 0% ooy 13 o7 04
Sphecid 0.00 0.00 0.21 0.00 0.25
Formicid 0.00 2.00 0.18 0.00 g.11
Hﬁt;nopteran 0.00 0.61 0.18 0.00 0.00
Chrysidids 0.36 g.14 0.07 0.18 0.04
Sciomyzid 0.21 G.57 0.00 1.54 0.25
Dolichopid 0.11 1.07 0.64 0.00 0.07
Vespid 0.00 0.32 2.00 0.60 0.00
Ichneumonid 0.00 0.18 g.00 0.00 0.97
Braconids 0.14 1.25 8.07 0.21 0.88
Multillid 0.4 0.14 0.00 0.00 0.14
Chalcids 0.39 0.9 0.64 0.50 0.39
Coececinellid 0.00 80.00 0.25 0.00 .60

Total number of

individuals, N 4.84b 12.90s 12.11z 8.42b 6.16b

Shannon-Wiener function, H’ 2.54ns 2.8lns Z.85ns Z2.34ns Z.75ns
Equitability, J 0.88ns 0.90ns 0.80ns 0.86ns 0.86ns
Species richness, rma 17.37b 22.81a 23.60a 14.53b 22.45a

51 = mungbesn monoculture, $Z = mungbeansupland rice, 53 =
mmghean/maize, 54 = mungbean/sessme, S595.= mungbean/sorghum. )
<1} Treatment means within a row followed by different letter are
significantly different (P<0.01}.

ns = Not significant different as determined by the F-test.



Table 7. Abundsnce of natural enemiss caunght in sweep ssmples in various
mungbean cropping systems at the Multiple Cropping Center
Experimental Farm, Chisng Mai (1982).

Cropping Number of natural enemies caught per 25 sweeps %

systems =

Sampling date (weeks after planting)
4 5 B 7 8 9 10 MeantS.E.

MB monoculture 0.25 2,25 9.25 6.75 585.00 3.7 1.25 4.07+1.20b

MB/upland rice 0.00 3.00 .25 20.00 18.25 14.75 11.00 10.88+2.83a

MB/maize 0.50 3.50 8.50 15.25 15.00 15.00 12.50 10.04%2 . 288

MB/sesame 0.00 12.80 8.50 5.25 10.75 9.25 2.25 6.93t1.72b

MB/sorgham 0.50 5.00 10.50 7.00 6.7 6.00 8.00 B6.00%1.12b

¥ Mean of four replicates.
S.E. = The stsndard error associated with the means.

Trestment means within a column followed by different letter are significantly
different (P<0.05).

MB = Mungbean.
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Table 8. Mean densities of insect predators on wmungbean
in various mngbean cropping systems at the Multiple
Cropping Center Experimental Farm, Chiang Mai (1892).

Predator Cropping systems
species

81 82 33 54 S9

Mean density (individual per 25 sweeps)(12

Caconeurs sp. 80.00 0.00 0.07 0.00 0.00
Diplacodes trivislis (Ramb) 0.10 0.07 g.04 0.00 0.07
Menochelus sexmaculatus Fab 0.88 1.21 2.21 1.18 0.86
Hicraspis discolor Fab. 0.42 1.50 2.25 1.00 0.53
Coelophors sp. 0.00 0.00 0.14 8.00 0.00
Hicraspis lipneats Thunb 0.18 0.18 0.71 0.32 0.29
Collinris indics Thunb 0.00 0.36 $.00 0.00 0.39
Peaderus intermedius Boh 0.60 G.00 0.00 8.00 0.04
Oxyvopes sp. 0.92 1.35 1.48 0.92 0.50
Phidipus sp 0.17 0.89 1.25 0.71 0.42
Formicid 0.00 0.00 0.18 0.00 g.11
Sciomyzid 0.21 0.57 0.00 1.54 0.25
Coccinellid 0.00 0.00 0.25 8.00 0.00
Total number

of individusls <2> 2.88b 6.13sb 8.58a 5.87sb 3.56b

S$1 = mungbean monoculture, 52 = mingbean/upland rice, 33 =
mingbean/maize, S4 = mingbean/sesame, 55 = mungbean/sorghom.

(1> Means are averages of seven sampling dates (4,5,6,7,8,9,10
weeks)y after planting.

(2> Trestment means within a row followed by the different letter are
significantly different (P<0.05}.
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Table 9. The seasonal sbundance of predators on mingbean throughout the

mingbean growing sesson st the Multiple Cropping Center Experimental
Farm, Chiang Mai (1992).

Cropping . - Number of predators on mungbean canght per 25 sweeps X
systems
Sampling date (weeks after planting)

4 5 8 7 a8 a 10 MeantS.E.
MB monoculture 0.25 3.75 4.75 5.25 3.26 1.75 1.25 2.8220.70c
MB/upland rice 0.00 2.25 6.00 11.50 11.75 8.00 5.75 6.45t1.68sb
MB/maize 0.50 5.25 7.75 10.50 13.75 14.25 8.00 8.57+1.82s
MB/sesame 0.00 4.25 8.25 3.75 10.25 7.00 3.25 b5.25t1.04shc
MB/sorghum 0.50 2.5 5.00 4.00 8.5 . 2.25 3.25 3.45840.73bc

* Mesn of four replicates.
S.E. = The standard error assocliated with the means.

Treatment means within a column followed by different letter asre signifiesntly
different (P<0.01).

MB = Mungbean.
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Table 10. Mean densities of Mencchelus sexmaculatus Farbricius. on mungbean
_ in various mungbesn cropping systems st the Multiple Cropping
Center Experimental Farm, Chiang Mai (1992).

Cropping Number of M. sexmsculatus caught per 25 sweeps X
systems
Sampling date (weeks after planting} .
4 5 8 7 8 a i0 HeantS.E.

MB monoculture g.25 1,60 1.50 2.5 .75 ©0.00 0.00 0.8640.21b
MB/upland rice g.00 0.25 1.7 4,00 2.00 0.00 0.50 1.721%0.23b
HB/maize 90.25 1.00 2.25 7.2% 3.0 0.5 0.7% 2.2130.47a
MB/sesame g.00 0.7 2.00 3.5 0.50 0.50 1.00 1.18+0.41b
MB/sorghum 0.25 0.25 1.50 2.00 1.00 1.25 0.50 0.96%0.08b

% Mean of four replicates.
S.E. = The standard error associated with the mesns.

Treatment means within a column followed by different letter are significantly
different (P<0.01}.

MB = Mungbean.
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Table 11. Mean densities of Micraspis discolor Farbricius on mngbean in
various mungbean cropping at the Multiple Cropping Center
Experimental Farm, Chisng Mai (1992).

Cropping Number of M. discolor canght per 25 sweeps *

systems

Sampling date (weeks after planting)

4 5 B 7 8 10 MeantS.E.
MB monoculture 0.00 1.00 1.50 0.50 0.00 0,00 0.00 0.4240.15¢c
MB/upland rice 0.0 100 1.260 0O0.75 2.50 4.00 1.00 1.5040.503b
MB/maize 0.25 1.50 2.25 1.00 3.25 5.7 1.75 2.2510.47=
MB/sesame 0.00 1.7 1.00 0©0.25 1.50 2.5 0.00 1.00¢0.18hc
MB/sorghum 0.25 1.25 0.7 0.00 1.00 0.00 0.50 0.530.H4c

* Mesn of four replicstes.

S.E. = The standard error associated with the mesns.

Treatment means within s column followed by different letter are significently

different (P<0.01).
MB = Mungbean.
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However, =z high fluctuation of population density of the spider was
found throughout the mungbesn growing sesson for all cropping systems.
The highest mean density of the spider was 1.46+0.51 observed in the
mungbesn/maize system. Wheress the least mesn density of spider was
0.50+0. 18 observed in ‘the mngbean/sorghim system. The populstion
density of Oxvopes sp. incressed from 0.00, 0.00 spider on the fourth
week to 1.75, 2.00 spiders on the fifth week after planting in the
mingbean monoculture and the mungbean/msize systems. Thereafter, the
population density of Oxyopes sp. decreased from 0.75, 1.00 spiders on
the sixth week in the mungbesn monoculture and the mingbean/maize system
to 0.50 and 0.00 spider on the seventh week. In the mungbean monoculture
the population of (Oxvopes sp. increased again up to 1.50 spiders on the
eighth week and then declined on the tenth week. It is interesting to
note that the population density of Oxvopes sp. increased sharply from
1.50 spiders on the eighth week to 4.00 spiders on the ninth week in the
mingbesn/maize system but after that population density of spider
declined on the tenth week. The mungbean/upland rice, mungbesn/sessme
and mongbean/sorghum systems the population of xvopess sp. increased
from G.00, 0.00, 0.00 spider on the fourth week to 1.50, 1.25, 1.00
spiders on the sixth week, respectively. Thereafter, the population
density of Oxvopes sp. decreased from 0.50, 0.25 spiders on the seventh
week to 0.75 and 0.00 spider on the ninth week in the mingbean/sesamne
and mungbean/sorghum systems. The population density of Oxvopes sp.
increased again from 0.75, 0.00 spider to 2.00 and 1.25 spiders on the

tenth week in the mungbean/sessme and mungbean/sorglsm systems. The
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Fluctuation of population density of spider was salso fourd in the
mingbean/upland rice system. The population density of Oxvopes sp.
declined from 1.00 spider on the seventh week but slightly increased
sgain on the eighth week with 1.50 spiders. Thereafter, the population
density of Oxyopes sp. decreased on the ninth week with 1.00 spider, but
increased on the tenth week with 3.00 spiders. However, there were no
significant differences smong the mean densitieé of spider in all
cropping systems.

The number of the spider, Phidipus sp. canght per 25 sweeps was
summarized in Tsble 13, and the results reveal that there were
statistically significant differences between the mean densities of
spider in all cropping systems (P<0.01). The mean densities of spider in
the mungbean mixed culture were significantly higher than thst in the
mingbean wonoculture. The highest mean density of the spider was
1.2541.04 obtained from mingbean/maize system. Whereass the lowest mesn
density of the spider was 0.17+0.18 obtained from mngbesn monoculture.
The highest peak of seasonal sbundance of the spider was reached on the
ninth week after planting. In the mungbean/maize system, the populstion
of the Phidipus sp. increased from 0.00 spider on the fourth week to
1.75 spiders on the sixth week. Then the population slightly declined
from 0.75 spiders on the seventh week to 0.50 spiders on the eighthweek.
But the population density of Phidipus sp. increased sharply to 3.00
spiders on the ninth week, and then declined on the tenth week. In the
mungbean/upland rice system, the population density of Phidipus sp.

incressed from 1.00 spider on the sixth week to 1.50 spiders on the
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seventh week snd slightly declined on the eighth week with 1.25 spiders,
but the population density of Phidipus sp. incressed sgain to 1.75
spiders on the ninth week and decreased on the tenth wesk with 0.75
spider. In the mngbesn/sorghum system, the population of Phidipus sp.
also increased from 0.00 spider on the fourth week to 0.75 spider on the
sixth week, and then the population gradually decressed from 0.50 spider
on the seventh week to 0.25 spider on the eight week. The population
density of Phidipus sp. incressed sgain from 0.25 spider on the eight
week to 0.75 spider on the ninth week, and declined on the tenth week.
For mungbean/sesame system the population density of Phidipus sp.
increased from 0.00 spider on the fourth week to 1.50 spiders on the
seventh, but decreased from 1.00 spider on the eighth week to .00
spider on thé tenth week. In the mmngbean monoculture the population
-density of Phidipus sp. increased from 0.25 spider on the sixth week to

0.50 spider on the seventh week and declined on the tenth week.

Mean densities of insect psrasitoids on mingbean in various
cropping systems were summarized in Table 14. There were signifi;:ant
differences smong the number of parasitoids. Noticeably, the highest
total number of parasitoids was 6.45 found in the mmgbesn/upland rice
system. Whereas the lowest total number of parasitoids was 1.98 found in
the mungbean monoculture. However, the totsl numbers of parasitoids in
minghean/maize, mingbesn/sessme  and mingbean/sorghum were not

significantly different in comparison with mingbesn monoculture.
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Table 12. Hean densities of Oxyvopes sp. on mmgbean in various mingbean
cropping systems at the Multiple Cropping Center Experimentsl
Farm, Chiang Mai (1882).

Cropping Number of OxXvopes sp. caught per 25 sweeps X
systems
Sampling date (weeks after planting) _

4 5 8 7 8 8 10 MeantS E.
MB monoculture 6.60 1.75 0.75 0.50 1.50 1.00 1.00 0.9240.22ns
MB/uplsnd rice .00 1.00 1.50 1.00 1.50 1.00 3.50 1.3%0.40ns
MB/maize 0.06 2.00 1.00 0.00 1.50 4.00 1.75 1.46%0.5Ins
MB/sesame 0.00 1.00 1.25 0.50 1.00 0.75 2.00 0.9240.23ns
MB/sorghnm 0.00 0.50 1.00 0.25 0.50 0.00 1.25 0.5040.18ns

* Mean of four replicates.

S.E. = The standard error associated with the means.
ns = not significant as determined by F-test.

MB = Hungbean. .
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Table 13. The mesn densities of Phidipus sp. on mungbean in various mungbean
cropping systems at the Multiple Cropping Center Experimental farm,
Chisng Mai (1992).

Cropping Mean number of Phidipusg sp. canght per 25 sweeps *
systems
Sampling date (weeks after planting)

4 5 6 7 B 9 10 MesntS.E.
MB monoculture 0.00 0.00 0.25 0.50 0.25 0.25 0.00 0.1740.08c
HB/upland rice 0.00 0.00 1.00 1.50 1.25 1.7 0.75 0.8%0.32sb
MB/maize 0.00 0.7 1.75 0.75 0.50 3.00 2.00 1.250.33s
MB/sesame 0.00 0.75 1.00 1.5 1.00 0.75 0.00 0.71+0.18sbec
MB/sorghnm .00 0.25 0.7 ©0.50 0.25 0.75 0.50 0.4240.34bc

¥ Mean of four replicstes.
S.E. = The standsrd error associasted with the means.

Treatment means within s column followed by different letter are significantly
different (P<0.01).
MB = Mungbesarn.



Throughout the mingbean growing sesson the mesn mumber of
parasitoids on mungbesn was the data summsrized in Tsble 15, and the
results indicated that there were significant differences between the
mean densities of parssitoids in all cropping systems (P,<0.01).‘ The
highest wmean density of parssitoids was 6.36+1.30 fouund in the
mingbean/maize system and the least density was 2.0010.33 found in the
mingbean monoculture. Throughout the sampling period, the population
densities of ‘p_arasit:oids were heavily fluctuated over time. In mungbesn
monoculture, parasitoids increased from 0.00 insect on the fifth week
after planting to 5.75 insects on the sixth week but declined on the
seventh week; and continuously incressed to 2.75 insects on the ninth
week but declined to 1.25 insects on the tenth week. The populstion
density of parasitoids increased from 0.00 insect on the fourth week
after planting to 10.75 insects on the seventh week but decressed to
7.50 insects on the ninth week; and increased again up to 12.75 insects
on the tenth week for the mingbean/upland rice system. The population of
parasitoids in the mmgbesn/sessme system increased from 0.00 insect on
the fourth week after planting to 1.75 insects on the seventh week but
decreased to 1.25 insects on the eighth week and increased agsin up to
3.50 insects on the ninth week, then decreased on the tenth week. In the
mingbesar/sorghum system population density of perasitoids increased from
0.00 insect on the fourth week after planting to 4.00 insects on the
sixth week but decreased to 0.75 insect on the eighth, and increased

again to 5.00 insects on the tenth week.
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Table 14. Mean densities of insect parasitoids on mungbesn in
various mngbean cropping systems at the Multiple
Cropping Center Experimental Farm, Chiang Mai (1982).

Parasitoid ' Cropping systems
species

St 52 S3 34 S5

Mean density (individual per 25 sweeps)<i>

Icaris sp. 0.14 0.43 0.07

0.28 0.00
Bolictes stigms Fab. 9.14 0.43 0.64 G.18 0.07
Hadrocrvptus sp. 0.00 0.07 0.07 0.07 0.07
Campsomeria sp. 0.00 0.11 0.32 0.4 0.00
Trogsspidia amans orvzse Pagden 0.07 0.20 0.10 0.00 0.14
Brachvmeria sp. 0.42 0.00 0.32 0.97 0.07
Pichitis smarsgdula Fsb 0.07 0.04 .04 0.00 0.04
Sarcophags sp. 0.10 0.50 0.18 1.21 0.38
Ichneumonid 0.00 0.18 $.00 0.00 0.07
Sphecid 0.00 0.00 0.21 0.00 8.25
Braconids 0.14 1.25 0.97 0.21 0.86
Hymenopteran 0.00 0.61 0.18 0.00 0.00
Multillid 0.04 0.14 0.00 0.00 0.14
Chrysidids 0.36 0.14 0.07 0.18 0.04
Chaleids 0.39 0.96 0.54 0.50 0.38
Dolichopid 0.11 1.07 0.64 0.900 0.07
Vespid 0.00 0.32 0.00 0.00 0.00
Total number
of individuals <2> 1.986 ©6.45a 3.58b 2.75% 2.6b

51 = mngbean monoculture, S2 = mungbean/upland rice, S3 =
mngbean/maize, 5S4 = mungbean/sesame, S5 = mungbean/sorghnm.

<1> Means are aversges of seven sampling dates (4,5,8,7,8,9,10
weeks) after planting.

(2> Treatment means within a row followed by the different letter are
significantly different (P<0.05).
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Table 15. The seasonal sbundance of parasitoids on mmgbean throughout the
mungbean growing season at Multiple Cropping Center Experimental
Ferm, Chiang Mai (1992).

Cropping Number of parasitoids canght per 25 sweeps %

systems

Sampling Date (weeks after planting)

4 5 6 8 =] MeantS . .E.
MB monoculture 0.00 0.25 5.75 2.50 2.75 2.0040.33b
MB/upland rice 0.00 1.75 4.00 7.79 7.90 8.36+1.29a
MB/maize 0.25 0.30 1.75 2.25 4.75 3.5440.44b
MB/sesame 0.00 9.25 1.25 1.25 3.50 2.5710.30b
MB/sorginm g.00 2.75 4.00 .75 4.25 2.8610.24b

* Averzge of four replications.
S.E. = The standard error associsted with the means.

Treatment means within a column followed by different letter are significantly

different (P<0.01).
MB = Mungbesn.
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4.3 Arthropod Species Diversity Assesswment

The relative arthroped sbundance in trestment plots with 25
sweeps of =8 38 cm dismeter net while walking the length and width of
each plot. Sampling took place 4, 5, 8, 7, 8, 9, 10 weeks after
planting. The mean number of individuals was summarized in Table 16. The
result of sssessment of arthropod species diversity showed that the
values of H’ in the mungbesn mixed cultures were higher than that in the
mngbeasn monoculture. This can be seen thst the mungbean/uplamd rice
system with an H® of 3.16 was 0.57 higher than the mangbean monoculture
with an H® of 2.59. The mingbesn/msize system with an H' of 3.01 was
0.42 higher than the mmgbean monoculture with s H®° of 2.58. The
mingbean/sessme system with a H” of 3.04 was 0.45 higher than the
mingbean monoculture. And the mngbesn/sorghum system with a H™ of 2.80
was 0.21‘ higher than the mungbean monoculture with a H® of 2.59.
However, there were no statistically significant differences among the
values of H ‘index species diversity in =ll mingbean cropping systems.
The equitability (J) was also observed in all mungbean cropping systems.
The value of equitability (J) was high for the mngbean mixed cultures
as compared to the mangbean monoculture. Apparently, the mungbesn/sesame
system with a J of 0.80 was 0.15 significantly higher thsn the
monoculture with a J of 0.85 (P<0.05). However, the wvalues of evenness
(J) of the mungbean/upland rice, mingbean/maize and the mingbean/sorghum
systems were not significantly different as compared with the mingbean

monoculture. There were statistically significant differences between
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the values of species richness (rma) in sll mungbean cropping systems
(P<0.01), especially, the mungbesn/upland rice system with a rma of
15.08 was 3.24 higher than the mungbesn monoculture with s rma of 11.82.
The mingbean/maize and the mungbean/sorghum systems with a rma of 13.17
and 13.18 was 1.35 and 1.34 higher than that the mingbean monoculture.
However, except the mngbéan/sesame system the species richness rma of
11.41 was slightly lower by 0.41 than the mungbesn monoculture with a
rna of 11.82.
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Table 16. Arthropod species diversity associated with sungbean grows in monoculture and sixed cultures.

Diversity Cropping systess
BER5UTES

51 82 83 54 85

Species Order Family Hean density {individual per 25 sweeps)
{xyopes sp. Araneie Oxycpidae $.92 135 L4 0,97 0.
Phidipus sp. firaneag Sralidae 6.17 0,89 128 071 0.42
Coccinellids €oleoptera foccinellidze 0,00 0,00 €28 §.90 0.0
Chrysoselid Coleoptera Chrysomelidae 0.00 041  0.20  0.00  £.00
Langurid Coleoptera Rangur idae 0,00 ¢.07 000 000 0.00
Nenochelus sexmaculatus Fab, Eoleoptera Coccinellidae 0.86 1,21 2,21 1,18 0.9
Micraspis discelor Fab, foleoptera foccinellidae 0.42 1.0 2,20 L. 9.5
Coelophora sp. Eolenptera Coccinellidae 0,00 000 044 0,00  0.00
Micraspis lineata Thunb. Coleoptera Coccineflidae 0,48 090 071 0,32 0.9
Cleyphus sp. {olenptera Celyphidae §.00 000 000 0.04 0.04
Dicladispa sp. Coleoptera Chrysomelidae 0,00 0.53 0.00 0.35 0.4
foliuric indica Thunb, Coleoptera Carabidae 0.00 4.3 000 000 0.3
Nonoclepta signata Oliv, Coleoptera Chrysomelidae 0.1 0,29 057 0.8 0¢.01
Paradistodon sp. Coleoptera Lantharidae .00 .00 000 011 0.00
flcidodes sp. ‘ Coleoptera Curculionidae 0,07 0,00 0.00 9.00 0.00
Bruchus chineasis Lian, Coleoptera Bruchidae ¢.21  0.00 000 0.00 0,00
Aularophora sisilis Oliv, Coleoptera Chrysomelidae 0.0¢ 0.04  4.60 9.00 0.00
Paederus intersediue Boh. foleoptera Staphylidae 600  0.00 0,00 0.0 0,04
fphiomyia phaseeli Tyron, Diptera Agroayziidae 10.46 2.2 5,03 2.78 7.35
Dacus pucurbitae Cogull. Biptera Tripetidae 0.00 004 0,00 0,00 0.00
finata sp. Diptera Systomidae 0.4 000 G000 0.00 9.00
Sciarid Biptera Sciaridae 0.41 080 029 0.46 0.4
Tephritid Diptera Tephritidae 2,00 000 6.4 0,00 0.00
Muscid "~ Dbiptera Nuecidae 0.32 0.3 000 o0.04 0,2
Ehrysidid Diptera Chrysididae g.00 0,07 ¢.04  0.18 0.0
Dolichopid Diptera Dolichopidae 0,11 107  O.84 000  0.07
Dipteran Diptera .18 0,08 048 .00 0,07
Rorosyzid Diptera Agroayziidae. 0,00 2,88 2,18 079 0.2
Chrysidid ’ Biptera Chrysididae §.38  6.07 004  0.00 0,04
Stiveyzid Diptera Scyomyzidae 6,21 057 600 1.54 0.2
Brosephilid : Dipterze .  Drosophilidae ¢.39 0.54 0.00 1.80 .04
Drosophilid Diptera Drosephilidae 2.4 0.4 0.7¢ 3.4  4.57
Sciarid Biptera Scisridae 6,60 0400 0,21 0,67  0.00
Ehirenonid Biptera Chironosidae 0.30 2.25 507 1,80 31.2¢9
Nezarz viridula Linn. Heaiptera Pentztosidae 5.39 €¢.94 3.92 1,42 0.71
fiiptortus sp. Heaiptera Coreidae 2,00 092 025 0.0 0.85
Cletus sp. Hemiptera Coreidae 1,18 041 0.4 0.32 0.8
farasius vincta Bay Hemiptera Lygaridae 064 0,30 046 028 0.32
Nysius sp. Hemiptera Lygaeidae ¢.20 629 044 100 0,00
Mirid Heaiptera Miridae 0.14 046 0,20 0.0 0.04
Nabig Hemiptera Nabidae .00 0.4 0.4 0,07 0,00
Jassid Hosoptera dassidae 0.0 0,48 000 018 0.2
_Bothrogonia sp. Hoaoptera Cicadellidae 0,00 .00 0.07 0.0 0,07

Cofana spectra {Distant) Homoptera Cicadellidae 0.18 0,46 €30 .18 0.10
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Table $& {continued)

Balclutha hebe {Mats) Hosoptera Cicadellidae 12,93 50,00  8.92 5,03  4.44
Soqatella vibit {(Haupt,} Homoptera ficadellidae  0.04 0,04 0,04 0.18 0.1
Phepice poesta {(Nestwood) Hoapptera Derbidae 0.06¢  0.00 000 b5.B6 0,14
Nephotettix sp, Hosoptera Delphacidae 0.04 001 0,04  0.04 0,00
Icaria sp. Hysenoptera  Vespidae .44 043 0,07 0.29 000
Polistes stigma Fab, Hymencptera  Vespidae 0.4 043  0.64 018 0,97
Hadrocryptus sp. Hymenoptera  Ichneusonidae 0.00  0.07  0.07  0.07  0.07
{assomeria sp. Hysenoptera  Scoliidae .00 0.1 032 0.0 0.00
Ironaspidia asans pryzae Pagden Hysenoptera  Multillidae 0.07 9020 010 0,00 9.14
Brachyseria sp, Hyaenoptera  Chalcididae 0.42 000 0,32 0,07 0.07
Pichitis smaragdula Fab., Hysenoptera  Anthophoridze 0,07  0.04  0.04 0.00 0.04
Megachile sp. Hysenoptera  Megachilidae 0.03  0.07 000  0.10  0.00
fpis indira Fab, Hysenoptera  Apidae 9 L3 LI L3 4T
fpis florea Fab, Hyaenoptera  Apidae .46 5,32 L2 33 A
Sacrpphaga sp. Hysenoptera  Sarcophagidae 0.10 0.50 0.18 1,20  0.39
Chalcid Hysenoptera  Chalcidae 0.07 .00 007 0.00 ¢.04
Ehalcid Hysenoptera  Chalcidae 0.07 0.3 0.00 000 0.1f
Forsicid Hysenoptera  Formicidaze 000 0.00 6.48  0.00 0.4
Chaicid Hysenoptera  Chalcidae 0.00 047 025 0.00  0.09
Braconid ) Hyaenoptera  Brachonidae 400 0.25 0.8¢ 000 0.0
Hymenopteran Hysenoptera 0.00 6,48 0.8 000 0.00
Chalcid Hysenoptera  Chalcidae 007 0407 0.07 0.4 0.00
Chalcid Hysenoptera  Chalcidae 0.0 011 0,00 000 0,00
Chalcid Hyaenoptera  Chalcidae .14 018 625 0.3  0.25
Braconid Hynenoptera  Chalcidae .04 0.07  0.00 0.00 9.00
Ichneunonids Hymenoptera  Inchneusonidae 0,00 0.18  0.00 0,00  9.07
Braconid Hysenoptera  Braconidae ¢.11  0.89 G607 021 0.89
Sphecid Hymenoptera  Sphecidae 0.00 ¢.0¢ 021 0.00  0.25
Vespids Hysenoptera  Vespidae 000 0.32° 0,00  0.00  90.09
Nultillig Hyaenoptera  Multilidae .04 G144 0.00 0,00 0.14
Pyralid Lepidoptera  Pyralidae 0.25 .14 928 9.00 0,07
Eaconeura sp. Odonata Coenecqrionidae ¢.00  0.00 0,07  0.00  0.00
Diplacndes trivialis (Ramb) fdonata Libellulidie 0.10 0.07 0.04  0.00 0,07
Tridactilus sp. {rthoptera Tridactylidae 0.50 2,25 5.07 1,00 3.9
Total No. of morphospecies, § 30 &0 54 84 b2
Total no. of individuals, N 63.49  50.35 55,87 43.32 472
Shannon-Wiener function, W' 2,595 3.i6ns 3.0ias 3.0dns 2.Bdms
Equitability, J v 0.5 0.77ab 0.7%ab 0.80a 9.7ib
Species richness, rus ¢ 1,82c 15,052 13.17h i$8.418 $3.18b

1= Mungbean monoculture, S2= Mungbean/upland rice, §3= Nungbean/maize, 54= Mungbean/sesase

53= Mungbean/sorghus,

‘t) Treatnent means within a ron followed by different letter are significantly different {P(0.05)
2! Treatwent seans within a row followed by different letter are significantly different (P(0.01).
ns= Not significant different as detersined by the F-test.



