RESULTS

Sampling Stem Fly
Melanaqromyza sojae (Zehntner

on_Soybean

Sampling adult populations

' The mean number of adult ﬂ. sojae (Zhnt.) per 25
plants throughout the sampling period of 3 to 12 weeks
after planting 1s summarized in Table 2. The peak of
sgasonal abundance was reached on the aighth week
after planting (Figure 3). There were statistically
significant differences between the mean density of adult
stem flies counted in the designed cropping systems as
determined by the F-test (F<0.01). These differences in
stem fly numbers were consistent for the ten sampling
dates. The highest density of M. sojae was 1B.03+6.9
stem flies per 25 plants which was counted in soybean
monocul tures kept weed—free throughout the season. The
lowest density of M. sojae was 4.60i0.9 stem flies per 25
plants which was counted in soybean/corn polycultures

waedy throughout the season.
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Sampling date (weeks after planting)

The seasonal abundance of adult soybean stem fly,

Melanagromyza sojae {(Zhnt.) in soybean monocul tures:
{= ) weedy throughout the season, (+ ) weed-free for
only two weeks after planting, (¥ ) weed—-free for
only four weeks after planting, (D) weed—free

throughout the season, and soybean/corn polycultures:
( X ) weed-free throughout the season, (Q) weed-free
for only two weeks after planting, (A ) weed~free far
only four weeks after  planting, and (X)) weedy
throughout the season at the Multiple Cropping Center
Experimental Farm, Chiang Mai (1989).
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There was an observed pattern of stem fly density
increasing with time. The least density was observed
during the third and fourth weeks after planting for all
cropping systems and the highest peak occurred during the
eighth week after planting after which stem fly densities

declined uwuntil soybean harvest.

Sampiing larvae and pupae populations

The mean number of stemfly larvae and pupae
counted per 10 plants summarized in Table 3 indicated
that there were statistically significant differences
between the mean densities in both soybean monocultures
and soybean/corn polycultures (F<£0.013}. The highest
number of immature stem flies was 4.73+1.4 larvae and
pupae per 10 plants which was observed in monocultureé
and polycultures kept weed-free for only four weeks

after planting. The lowest number of immature stem flies

was 2.00+0.3 larvae and pupae per 10 plants which was
observed in monocultures kept weedy throughout the
SEAS0N . Throughout the sampling period, an increasing

pattern of immature population trends were observed in

all the designed systems (Figure 4). The stem fly
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Table 3. Mean densities of soybean steafly, Melanagromyza sojae (Ihnt.) larvae and pupae
in various soybean cropping systems at the Hultiple Cropping Center Experisental
Fara, Chiang Mai (1989),

Nuaber of larvae and pupae/i0 plants
Crapping Systea

3 4 ] b 7 fleant5.E.
Soybean Monocultures:
Weedy throughout the season 0.50 2,00 1.50 2,23 3.75 2.0040.5 ¢
Beed-free for only two
weeks after planting 0.75 2,25 3.00 3. 00 3.00 3.7040.9 ab
Weed-free for galy four
weeks after planting 1.00¢ 2.23 3.73 .30 8.23 4.7541.4 a
Weed-free throughout
the season 1.3 1,73 2.00 3.75 8.50 3.901.4 3b
Soybean/sweet corn Polycultures:
Weed-free throughout
the season 1.25 2.50 4.73 3.75 5.00 3.85+0.8 ab
Weed-free for only two '
weeks after planting 1,00 4.73 3.75 7.00 5.3 4.4041.0 a
Weed-free for only four
weeks after planting 2,75 1.75 7,50 3.00 6.73 4.75¢1.1 a
Keady
throughout the season 1.00 2,75 6.73 2,25 4,28 3.3040.9 b

S.E = The standard error associated with the means,
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Mean densities of soybean stem fly, Melanagqromyra

sojae (Zehnt.) larvae and pupae in soybean
monocul tures: ( « ) weedy throughout the season, {4+ )
weed—free for only two weeks after planting, (¥ ) weed-
free for only four weeks after planting, (g
weed—free throughout the season, . and soybean/corn
polycul tures: ({ X ) weed-free throughout the SeAS0N ,

(<) weed-free for only two weeks after planting, (A)
weed—free for only four weeks after planting, and ( X )
weedy throughout the season at the Multiple Cropping
Center Experimental Farm, Chiang Mai (1989).



population in soybean monocultures kept weedy throughout
the season increased from 0.30 on the third week to 2.00
larvae and pupae on the fourth week but decreased to 1.50
on the fifth week which increased again from 2.25% on the
sixth week to I.75 on the seventh week. Fopulation in
monocul tures weed-free for only two weeks after planting
was 3.00 on the fifth week which increased to 5.50C on the
sixth week but decreased to 3.00 on the seventh week.
The number of larvae and pupae increased continuously
for monocultures weed-free for only four weeks after
planting and weed—free throughout the season from 1.00
to 8.23 and 1.5 to 8.5 larvae and pupae per 10 plants
from the third to the seventh week, respectively. The
trend in population for polycultures kept weed—free for
only two weeks after planting and weed-free throughout
the season was increasing from 1.23% to 5.75 and 1.00 to
to .00 larvae and pupae until the sixth week,
respectively. However, the trend in population decreased
on .the seventh week from 3.73 to 3.00 and 7.00 to 5.%0
larvae and pupae, respectively. Larvae and pupae counts
in polycultures which were kept weed-free for only four
weeks after planting and weedy throughout the season
decreased on the sixth week from 7.30 to 5.00 and 4.25 to

2.23 larvae and pupae, respectively. The population was
b4
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observed to increase again from % to 4.75 and 2.25 to
4.20 larvae and pupae on the seventh week, respectively.

Data gathered from soybean plants dissected in the
laboratory indicated that there were significant
differences in percent infestation of plant; between
cropping systems (F<0.01)}. Highest percentage infestation
wasl48.DOi8.8 percent which was obhserved in monocul tures
kept weed-free for only four weeks after planting (Table
4). lLowest percentage of 21.30+4.40 percent infestation
was observed in soybean monocultures kept weedy
thrmughout- the season. Fercent infestation in soybean
monocul tures kept weed-free throughout @ the season
increased frem 17.5% percent on the third week after
planting to ©57.3 percent on the seventh week while
percent infestation in soybean/corn polycultures kept
waed-free throughout the season increased only from 13.0
percent to 40.0 percent. During the seventh week after
planting, a decreasing trend in percent infestations from
99 to 45 percent and from 60 to 57.5 percent was observed
in soybean monocultures kept weed-free for only two
and four weeks after planting, and in soybean/corn
polycultures kept weed-free throughout the season and
weed—-free for only four weeks after planting which

declined significantly from 55.0 to 40.0 percent and from
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Table 4. Mean percent infestations by Melamagromyza sojae (Ihnt.) in various
saybean cropping systems at the Multiple Cropping Center Experimental Fars,
Chiang Mai (1989).

Sampling date (weeks after planting)
Cropping Systes

3 4 ] & 7 Meant5.E.

Percent infestation per 10 plamts

‘Soybean Monocultures:

Needy throughout the season 0.0 35.¢ 15,0 20.0 27.5 21,544 ¢
Weed-free for only two

weeks after planting 0.0 35,0 42,0 N0 450 37.547.4 ab
Heed-free for only four

weeks after planting 15.0 42,5 2.5 60,0 37.% 48.048.8 2
Weed-free throughout

the season 173 35,0 200 50.0 7.3 36,0479 b

Soybean/Sweet corn Polycultures:
Weed-free throughout

the season 15.0  25.0  57.5 5.0 40.0 38.548.3 ab
Weed~free for only twe

weeks after planting 0.0  47.% 37.5  85.0 373 37.947.6 ab
Keed-free for only four

weeks after planting 208 - 27,5 %28 413 BAS 41.5+3.8 ab
Weedy

throughout the season 12,5 3.0 0 275 328 32.5t6.8 b

S.E. = The standard error associated with the means.
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35.0 to F7.5 percent, respectively (Figure 35).

The highest percentage of parasitization of 59%9.82
percent occurred on the sixth week after planting in
soybean monocultures kept weed-free for only fwo weeks
after planting. FParasitism in soybean/corn polycul tures
reached the highest percentage of 56.25 percent in
cfopping systems kept weed—-free for only four weeks after
planting (Table 3 and Figure 6). There were no
statistically significant differences between percent
parasitism in the treatments as determined by the
Duncan‘s Multiple Range Test (FPr0.03). Cnmbined results
of these observations are tabulated and shown in Table &.
The effects of cropping systems and sampling dates on the
number of larvae, adults, rates of parasitization, and
percent infestation are presented graphically in Figures
7 to 26.

There was a direct relationship between the number
of larvae and percent infestation in all craopping systems
{Figures 7 to 10). However, except in monocultures kept
weed—free for only two weeks after planting (Figure 123},
the number of larvae and rate of parasitization in all
the cropping systems did not seem to show ANy
relationship (Figures 11 to 14). The number of adults and

larvae, except in polycultures weedy throughout the
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Figure 3.

70

Sampling date (weeks after planting)

Mearn percent infestation by soybean stem fly.
Melanagromyza sojae (Zhnt.) in soybean monocul tures:
(=) weedy throughout the season, (+ ) weed-free for
anly two weeks after planting, (¥ ) weed-free for only
four weeks after planting, (O) weed-free throughout
season, and soybean/corn polycultures: (X)) weed-free
throughout the season, (¢ ) weed-free for only two
weeks after planting, (A ) weed-free for only four
weeks after planting, and ( X ) weedy throughout the
s2asan  at  the Multiple Cropping Center Experimental
Farm, Chiang Mai (198%92).




Iy}
¥3

"1533-4 3y} Aq pauTesaiap se juearyTubrs jo
'supa® 3y} YITH P3IJBTIOSSE JOJJ3 PJIEPUR)S BY)

sy
"3'§

£ g¥8T 02 {3°78 06°48 ] 4 0 0 uoseas ay} ynoybnosyy
sy ; Apaay
£9THI6° 48 $1£5 5298 LTANAY 28702 0052 Burjuerd Jajje syaae
sy Jnoy Apuo Joj 3a4j-pasaj
b b+BY TS £9°18 s Gz 18 €L'81 0 burjuegd Jajje syaaw
5y oW} ATUD Joj 33J)-pad
0" L+ LT rA £56'9% 0627 0052 0621 UDSERS By}
sU ynoyfinodyy 3aij-pasy
153.n3IN3A[o4 UJO j2oMs/ueaghog
AT YA S T4 00" 0F 00702 ns*Le 0 00°6Z ugseas 8yl
sU ynoybRosyy aa.4y-pasy
b L+63°6E LA S 6L 61716 YA 3 L9 butjuerd Jayye syaam
54 Jnoy ATuo Joy a3dj-paay
& B+pL 708 [9'T# 25" 46 0542 08°Z1 08°27 burjuerd Jayje syaam
50 0N} AfUD JOj @34)-paay
8 6406" 42 L BY £9'91 8BSy 0007 0 voseas ayj jnoybnasyy Apaay
54 1E3INY[NI0UDY UPAgAOg
sjueqd o7 Jad payIe}}e aease[ 30 jualiay
’ '3rgrueay L 9 g b ¢

{burjeerd sajje syaam) ajep buyrdeeg

1315Ag butddouy

*(4867) TEW Duery)

gjey [rjuserJadsy Jajuag futddosy ardryimg ayy e seaysks Burddous yeaghos snordes ur cds BEOJAINY
éproyiseded Butssnaoo ApreJnyeu ayy Ag ('juy7) IET0S FIABOJDEUR[SY JO uovjeztitsesed yo sajes ueay g 3[qe}




Rate of Parasitization (%)

Figure &.

Sampling date (weeks after planting)

Fercentage of soybgan stem fly, Melanagromyza sojae
(Zhnt.) larvae attacked by the naturally occurring
parasitoid, Eurytoma sp. in soybean monocultures: (w3
weedy throughout the season, (+ )} weed-free for only
two weeks after plantina., ( %) weed-—-free for only four
weeks after planting, (O) weed—free throughout the
season, and soybean/corn  polycultures: (X)) weed-
free throughout the season, (¢ ) weed-free for only two
weeks after planting, (A) weed-free for only four

weeks after planting, and { ¥ ) weedy throughout the
sgason at  the Multiple Cropping Center Experimental
Farm, Chiang Mai (198%9).
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Table &. Mean soybean stea fly, Melanagromyza sojae (Ihnt.) densities, percent infestations,
and rates of parasitization by naturally occurring parasitoid, Eurytosa sp. in
various soybean cropping systess at the Nultiple Cropping Center Experisental Farm,

Chiang Mai (1969). 1/

Number of Nusber of Rate of Percent
Cropping Systea Adult Fly LarvatPupa Parasitization Infestation

{+8.E.) 2,4/ (#5.E.) 3,4/ {2)(+ S.E) &/ {+5.E.) 4/
Soybean Monocultures:
¥eedy throughout the season 5.2840.9 ¢ 2.0040.5 ¢ 24.2549.8 21,5444 ¢
Weed-free for only two
neeks after planting 7.98+2.0 bc 3.7040.9 ab 30.7448.9 37.5¢0.6 ab
Heed-free for only four
weeks after planting 14.55+4.8 ab 4.75¢1.4 a 39.46947.4 48.0+8.8 a
Weed-free
throughout the season 18.03+6.9 a 3.90+1.4 ab 24,5247.2 36.047.9 b
Soybean/sweet corn Polycultures: ‘
Weed-free
throughout the season 12,1344.8 b 3.8540.8 ab 27.4947.0 38.5+8.3 ab
Weed-free for only two
weeks after planting 6.9341.7 bc 4,4041.,0 a 31.4849.% 37.5¢7.6 ab
Weed-free for only four
weeks after planting 9.20#3.1 bc 4,7541.1 a 34.56416.3 41.5+3.8 ab
Heedy
throughout the season 4.0040.9 ¢ 3.3640.9 b 20,1548.3 J2.5¢6.8 b

1 A1l aeans are averages of 10 saspling dates for stes fly adults
tly larvae, percent infestation and rate of parasitization.

2 Counts taken froe 23 sample plants.
3 Counts taken from 10 sample plants.

and 9 saapling dates for stea

4 Data were anajyzed by analysis of variance and Duncan’s Multiple Range
Test; treataent means within a row followed by the sase letter are

not significantly different (PX0.03).

§.E = The standard errar associated with the means.
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Sampling date (weeks after planting)
Relationship between soybean stem fly,
Melanagromyza sojae (Zhnt.) larvae (L) and
percent infestation (1) in soybean
monocultures (L = .~—,—., I = +—+—+} and
soybean/corn polycultures (L = ¥—Xx—%, I =

D—O0—~H ) weedy throughout the season at the
Multiple Cropping Center Experimental Farm,
Chiang Mai (1989).
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Sampling date (weeks after planting)
Relationship between  soybean stem fly,
Melanaqromyza sojae (Zhnt.) larvae (L) and
percent infestation (1) in soybean
monocultures (L = .—.—., I = +—+—+) and
soybean/corn polycultures (L = ¥X—¥—%, I =

O-—0O-—d ) weed—free for only two weeks after
planting at the Multiple Cropping Center
Experimental Farm, Chiang Mai(1989).
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Sampling date (weeks after planting)
Relationship between soybean stem fly.
Melanagromyza sojae (Zhnt.) larvae (L} and
percent infestation (1) in soybean
monocultures (L = (—.—,, I = +—+—+) and
saoybean/corn  polycultures (L = K—¥-——%, I =

—D0—10 )} weed—free for only four weeks after
planting at the Multiple Cropping Center
Experimental Farm, Chiang Mai (1989).
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Sampling date (weeks after planting)
Felationship between soybean stem fly.
Melanagromyza spojae (Zhnt.) larvae (L) and
percent infestation (13 in soybean
monocul tures (L = —.—., I = +—+—+) and
soybean/corn polycultures (L = ¥—X—X, I =
O——0 ) weed—free throughout the season at

the Multiple Cropping Center Experimental
Farm, Chiang Mai (198%).
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Figure 11. Relationship between soybean stem fly,
Melanagromyza sojae (Zhnt.) larvae (L) and
rate of parasitization (P) in soybean
monocultures (L = .m—.,——,, P = +—st—4+) and
soybean/corn  polycultures (L = ¥—%—%, P =
O—0—0} weedy throughout the season at the
Multiple Cropping Center Experimental Farm,
Chiang Mai (1989).
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Figure 12. Relatianship between soybean stem fly.
Melanagromyza sojae (Zhnt.) larvae (L) and
rate of parasitization (F) in soybean
manocul tures (L = i—.—., P = +t—4) and

soyhean/corn polycultures (L = X—%—%, F =
O0—0—0 ) weed—free for only two weeks after
planting at the Multiple Cropping Center
Experimental Farm, Chiang Mai (1989).
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Relationship between soybean stem fly,
Melanagromyra sojae {Zhnt.) larvae (L) and
rate of parasitization (F) in soybean
monocultures (L = .—.—., P = +=——+-—+) and

soybean/corn polycultures (L = X—%X—%, F =
O—0O—0 ) weed—free for only four weeks after
planting at the Multiple Cropping Center
Experimental Farm, Chiang Mai (1989).
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Sampling date (weeks after planting)

Relationship between soybean stem fly,
Melanagromyrza sojae {Zhnt.) larvae (L) and
rate of parasitization (F) in soyhean
monocultures (L. = ,— ., P = +—+—+) and

soybean/corn polycultures (L = ¥—¥—%x, P =
O—40-—0 ) weed-free throughout the season at

the Multiple Cropping Center Experimental
Farm, Chiang Mai (1989).
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season (Figure 15), also did not seem to show any
relationship (Figures 13 to 18). Likewise, Figures 19 to
22 also showed that there was no relationship between the
number of adults and percent infestation except in
polycul tures weedy throughout the season (Figure 19) and
weed—free for only four weeks after planting (Figure 21).
Only polycultures weed—free for only two weeks after
plantiﬁg (Figure 24)‘ and monocu)] tures weed—free
throughout the season (Figure 26) seem to show a direct
relationship between the number of adults and percent

parasitization (Figures 23 to 26&).

Fredator Fopulation
Density Assessment

Large fluctuation in numbers of coccinellids,
spiders, pentatomid predators, and syrphids occurred in
the plots during the growing season. It was observed that
predators became more abundant later in the season
reaching its peak starting on the ninth until the
eleventh week after planting after which populations
seemingly declined until crap harvest. This trend

coincided with the highest peak of adult M. sojae
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Felationship hetween soybean stem fly,
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adults (A) 1in soybean monocultures (L =
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throughout the season at the Multiple Cropping
Center Experimental Farm, Chiang Mai (1989).
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Relationship e tween saybean stem fly.
Melanagromyza s@jae (Zhnt.) larvae (L} and
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free for only two weeks after planting at the
Multiple Cropping Center Experimental Farm,
Chiang Mai (1989).
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the Multiple Cropping Center '~ Experimental
Farm, Chiang Mai (198%9).
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Relationship between soybean stem fly,
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Figure Z1. Relationship bhetween soyhean stem Tly,
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percent infestation (I in saybean
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O——0 ) weed-free for only four weeks after
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Figure 22. Relationship between soybean stem fly,
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percent infestation (I3 in soybean
monocultures (A = .—.——., 1 = +—+—+) and

soybean/corn  polycultures (A = X——¥—k, I =
O0—O0—0 ) weed—ftree throughout the season at
the Multiple Cropping Center Experimental
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densities which occurred on the eighth weeé and at the
same time during the reproductive stages of corn and
soybean.

The most predominant predators during the seventh
week after planting were spiders and coccinellid beetles
(Table 7). Highest spider density of 0.5 per 25 plants
occurred in soybean monocultures weedy throughout the
season. No spiders were counted in monocul tures weed—free
throughout the season and in all soybean/corn
polycultures except for polycultures weed-free throughout
the season which had 0.25 spiders per 25 plants.
Soybean/carn monocul tures weedmfreé throughout the season
with .73 coccinellid beetles per 25 plants had higher
beetle densities as compared .to soybean monocul tures
weed—free throughout the season which had no cocecinellid
beetles. Saybean monocultures weedy throughau£ the
season, weed-free for only two and four weeks after
planting with 0.50, 0.25%, and 1.00 coccinellid beetles
per 23 plants had more coccinellid beetles than
soybean/corn polycul tures weedy throughout the season and
weed—free for only two weeks after planting where no
coccinellid beetles were found, and weed—freé for only
four weeks after planting where only 0.5 beetles per 25

plants were counted. The number of Fodisus sp. in
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monocultures weed—free for only two and four weeks after

planting and weed-free throughout the season of .25,

©.30, and ©0.25 Podisus sp. per 25 plants were also
greater than in soybean/corn polycultures where no

Fodisus sp. were counted in polycultures weed-free for
only two weeks after planting and weed-free throughout
the season and only G.25 in weed—free for only four weeks
after planting. GGeocoris sp.. Stiretrus sp.., syrphid
flies were not observed during this time.

Marked increases in predator numbers were observed
on the eighth week after planting (Table 8). Spider
populations were variable. Monocultures weedy threughout
the season with 2.70 spiders per 25 plants had higher
spider counts than soybean/corn polycultures weedy
throughout the seasan with 1.50 spiders per 25 plants.
Soybean/corn  polycultures weed-free for only two weeks
after planting with 1.73 spiders per 25 plants had higher
spider counts than monocul tures weed-—free for only two
weeks after planting with 1.0 spiders per 25 plants.
lHDnocultures weed—free fcr only four weeks after planting
and weed-free throughout the season with 1.25 and 2.75
spiders per 28 plants were higher than 0.50 and Q.75
spiders per 23 plants counted in pniycultures weed—free

for only Tfour weeks after planting and weed—free
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throughout the season, respectively. Coccinellid beetles
were more prominent in polycultures. Polycultures weed-—
free for only two weeks after planting with Fe a0
coccinellid beetles per 25 plants were higher than .25
coccinellid beetles per 25 plants counted in soybean
monocultures weed—free for only two weeks after planting.
Folycultures weed-free for only four weeks after planting
with 0.30 coccinellid beetles per 25 plants had higher
counts than monocul tures weed-free for only four weeks
after planting with 0.25 coccinellid beetles per 25
plants. Geocoris sp. and Stiretrus sp. were still not
observed on the eighth week after planting. Fodisus sp.
seemed to be more abundant in soybean monocul tures than
soybean/corn  polycultures. Soybean monocultures weedy
through&ut the season, weed-free for only twe and four
weeks after planting, and weed-free throughout the season
had 1.30, .50, 1.23, and 2.75 Podisus sp. per 25 plants
which were higher than in soybean corn  pelycultures
weedy, weed—free for only two and four weeks after

planting and weed free throughout the seaseon with 1.0,

Q.30 1.0, and 1.2% Fodisus sp. per 23 plants.,
respectively. Syrphid flies also seemed to be more
abundant in all monoculture cropping - systems.

Monocul tures weedy throughout the season and weed—-free



for only four weeks after planting with 1.25 and 1.50
syrphid flies per 20 plants were higher than in
soybean/corn polycul tures weedy throughout the season and
weed—free for only four weeks after planting with 0.75
and 0.30 syrphid flies per 25 plants, respectively.
Spiders, Fudisus sp., and syrphid fly were found
in all the soybean cropping systems during the niﬁth week
after planting (Table 9). Spider counts in monocultures
and polycultures wéedy éhroughout the season were 1.50
spiders per 258 plants. Folycultures weed-free for only
two weeks after planting with 1.73 spiders per 25 plants
had higher spider counts than monocul tures weed-free for
only two weeks after planting with only 1.00 spider per
23 plants. Monocultures weed—free for only four weeks
after planting and weed-free throughout the season with
1.25 and 2.75 spiders per 25 plants had higher spider
counts compared to pelycul tures weed—free for only four
weeks after planting and weed-free throughout the season
with ©.50 and (.75 spiders per 23 plants, respectively.
Coccinellid Eeetles wers not found in both monoculture
and polyculture cropping systems weedy througﬁout the
season. Folycul tures weed—-free throughout the season  had
1.0 coccinellid beetle per 225 plants whereas there was

none in monocul tures weed—free throughout the season. The
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same number of G.5 coccinellid beetles per 25 plants were
counted inlboth monocul tures and polycultures weed—free
for only two weeks after planting. No Geocoris sp. was
found in all the cropping systems. Podisus sp. counts in
monocul tures weed—-free for only two and four weeks after
planting and weed—free throughout the season with 1.350,
4.30, and 2.60 Fodisus sp. per 23 plants were higher than
counts taken from soybean polycul tures weed—free for only
two and Tfour weeks after planting and weed—-free
throughout the season with 1.0, 1.0, and 0.75 Podisus sp.
per 23 plants, respectively. 8Stiretrus sp. attained its
highest peak of 7.3 Stiretrus sp. per 25 plants in
soybean/corn polycultures weedy throughout the season as
compared to monoccul tures weed-—-free for anly two and four
weeks after planting and polycultures weed-—free for only
two weeks after planting where no Stiretrus sp. was
found. Syrphid fly counts of 1.0, 1.25, 1.23 flies per 25
plants in monocultures weedy throughout the season,
weed-free for only four weeks after planting: and weed-
free throughout the season were greater than counts of
.75, 0.23, and 0.50 syrphid flies per 25 plants obtained
from polycultures weedy throughout the season, weed—-free
far only four weeks after planting and wead-free

throughout the season, respectively.



Spider counts of 2.75, 2.30, and 4.25 per 25
plants in monocultures weedy throughout the season, weed-
free for only two weeks after planting, and weed-free
throughout the season were greater than counts of 1.23,
2.0, and 1.75% spiders per 25 plants obtained from
polycultures weedy throughout the season, weed-—-free for
only two weeks affer planting and weed—free throughout
the season, respectively (Table 10). FPolycultures weed-
free for only four weeks after planting with 3.0 spiders
per 23 plants had greater spider density than
monocul tures weed-free for only four weeks after ptanting
with 2.0 spiders per 25 plants. Coccinellid beetles
became less abundant during the ftenth week after
planting. This was anly observed in polycultures weed-
free and weedy thraughout the season, and monocultures
weedy throughout the season with a total of .25 beetles
per 23 plants for each of these cropping systems.
Geoccoris sp. of 0.20 per 253 plants were only counted in
polycultures weedy throughout the Season whereas
Stiretrus sp. was only counted in cropping systems weed-—
free throughout the season in monocultures. Highest
Stiretrus sp. density of 3 per 25 plants was counted in
polycul tures weed-free for only four weeks after

planting, and the same numbers of 0.5 §Stiretrus sp.
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were counted in both monocul ture and polycul ture cropping
systems weed-free throughout the season. FPodisus sp.
counts of 1.0 per 23 plants in polycultures weedy
throughout the season was higher as compared to counts in
monocul tures weedy throughout the season of 0.30 per 23
plants. Monocultures weed—free for only two and four
weeks after planting with 1.5 and 3.0 Podisgs sp. per 25
plants bhad higher counts than compared to counts of 1.295
and 1.7% obtained from polycultures weed-free for only
two and four weeks after planting, respectively. Syrphid
counts in monoculture and polyculture plots weed—free

throughout the season were the same. The general trend

however , was that there were more syrphid flies in  all

weedy monocul tures than all weedy polycul tures.,
Monocul tures weedy throughout the season and weed—free
for only two and four weeks after planting with ©.75,;

1.25% and 1.5 flies per 25 plants had greater syrphid fly
densities than ceounts of 0.25, 0.75, and .30 flies per
25 plants taken from polycultures weedy throughout the
season and weed-free for only two and four weeks after
planting, respectively.

Spider populations attained its peak on the
eleventh week after planting of 8 spiders per 25 plants

observed in monocultures kept weed-free for only four



&0

weeks after planting as compared tec the lowest density of
1.75 spiders per 25 plants in soybean/corn  polycultures
weed—free for only two weeks after planting (Table 11).
Monoculture cropping systems weed-free for only two and
four weeks after planting. and weed-free throughout the
season had 4.753, B.O, and 5.735 spiders per 23 plants,

respectively. These densities were greater than 1.75,

e

.79 and 2.5 spiders per 235 plants obtained from
polyculture cropping systems weed-—free for only two and
four weeks after planting, and weed-free fhrcughout the
SEeason . respectively. Counts in monocultures weady
throughout the season with 4.0 spiders per 25 plants was
lower compared to 4.75 spiders Oﬁtainad from pclycuftures
weedy throughout the season. Coccinelid beetle counts of
1.75, 0.9, and 1.3 per 25 plants from polycultures weed-
free throughout the season, weed—-free for only four weeks
after planting, and weedy throughout the season were
greater than counts of 0.25, O, and 0.25% beetles per 225
plants from monocultures weed—free throughout the season,
weed—free for only four weeks after planting. and weedy
thiroughout the season, respectively. Monoculture plots
weed—free for only two weeks after planting with a
density of 1.0 beetles per 25 plants was higher than 0.3

beetlies per 25 plants counted in polyculture cropping
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systems weed-free for only two weeks after planting.
Geocoris sp. were not observed in both monocultures and
polycul tures weed—free throughout the season. More
Geocoris sp. were counted in monocul tures as the weading
time was reduced. The highest density of 1.5 per 25
plants was attained in monocultures weedy throughout the
season. Fodisus sp. densities were. the ‘same for both
monocul tures and polycultures weedy throughout the
season. Monocultures weed-—free for only four weeks after
planting and weed-free throughout the season with a
density of 3.0 and 2.0 Fodisus sp. per 25 plants weré
higher than counts of 1.25 and 1.5 Fodisus sp. per 295
plants from polycultures weed—free for only four weeks
after planting and weed-free througﬁout the season,
respectively. Folycultures weed-free for only two weeks
after planting with 2.5 Fodisus sp. per 25 plants were
higher than counts of 0.320 per 25 plants obtained from
monocul tures weed-free for only two weeks after planting.
Stiretrus sp. counts of 1.9 per 25 plants in polycultures
weedy throughout the season were higher than counts of
0.4 per 25 plants in monocul tures weedy throughout the
season. Monocul tures weed—free for only four weeks after
planting and weed—-free throughout the season with

densities of 3.0 and 0.9 per 23 plants were greater than



-
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counts of 0.753 and 0.75 obtained from polycultures weed-—
free for only four weeks after planting and weed-free
throughout the season, respectively. No Stiretrus sp. was
counted in monocul tures weed-free for only two and four
weeks after planting. Syrphid flies in polycultures weed-—
free and weedy throughout the season of 1.25% and 0,75
flies per 25 plants were greater than 1.0 and 0.5 flies
per 29 plants obtained from moneocultures weed—free and
weedy throughout the season, respectively. Monocultures
weed—free for only two weeks after planting had the same
syrphid fly counts with polycultures weed-free for only
two weeks after planting. Monocultures weed-free for only
four weeks after planting with a density of 2.0 flies per
28 plants were greater than fly densities of 1.0 per 20
plants aobtainmed from polycultures weed-free for anly four
weeks after planting.

Spiders and coccinellid beetles were still the
most  predominant predators counted during the twelfth
week after planting (Table 12). The same counts of 2.75
spiders per 23 plants were ocbserved in both monocultures
and polycul tures weed—free throughout the season whereas
spider counts in monocultures weedy throughout the
season, weed—free for only two and four weeks after

-

planting of 3I.25, &.25, and 5.0 per 25 plants were
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higher than counts of 1.5, 2.0, and 3.23 per 25 plants
in polycultures weedy throughout the season, weed-free

for only two and four weeks after planting, respectively.

o9

b2

Coccinellid beetle counts of 4.0, 4.0, and 1.5 per
plants in polycul tures weed—free for only fqur weeks
after planting, weed-free throughout the season, and
weédy throughout the season were higher than counts of
1.0, 1.0, and 1.0 beetles per 25 plants in monocultures
weed—free for only four weeks after planting, weed-—free
.and weedy throughout the season, respectively. However,
coccinellid beetles in monocul tures weed-free for only
two weeks after planting of 2.75 per 25 plants was higher
than in polycultures weed—free for only two weeks after

planting with 2.30 per 25 plants, Geocoris sp. of 1.0,

0.75 and 0.5 in polycultures weedy and weed—-free

throughout the season, and weed—Tfree for only two weeks
after planting were higher than 0.25, 0, .25 Geocoris
sp. petr 23 plants in monocul tures weedy and weed-free

throughout the season and weed-—-free for only two weeks

after planting, respectively. The same densities of
Geocoris sp. of O.23 per 25 plants was counted in

monocul tures and polycultures weed-free for only four
weeks after planting. No Geocoris sp. was counted in

monocul tures weed—free throughout the season. Fodisus sp.
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densities of 1.25, 2.25, and 0.73 per 25 plants in
monocultures weedy throughout the season, weed-free for
only four weeks after planting and weed—-free throughout
the season were greater than 0.5, 0.5, and 0.5 per 25
plants in polycultures weedy throughout the season, weed-
free for only four weeks after planting and weed-free
throughout the season, respectively. Monocultures weed—
free for only two weeks after planting with a density of
0.73 per 25 plants was lower compared to'a density of
1.0 in polycultures weed—free for only two weeks after
planting. §Stiretrus sp. densities in monocul tures waedy
throughout the season, weed—free for only four weeks
after planting, and weed-free throughout the season of
0.3, 1.75, and 2.23 per 25 plants were -greater than
densities of ©.25, 0.25 and O per 25 plants in
polycultures weedy throughout the season, weed-free for
only four weeks after planting and weed—free throughout

the season, respectively. Monocultures weed—free for only

o

two weeks after planting with a density of none per 2
plants was the same as with the density in polycul tures
‘weedufree for only two weeks after planting. Syrphid fly
numbers was 0.25 and 2.25 per 25 plants in monocultures
weedy and weed-free throughout the season. These counts

were higher than in polycultures weedy and weed-free
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throughout the season of 0 and 1.75% syrphid flies per 25
plants, respectively. Folycultures weed—-free for only two
weeks after planting had 1.23 syrphid flies per 23 plants
greater than monocultures weed-free for only two weeks
after planting with 1.0 syrphid flies per 25 plants.
Monocul tures and polycultures weaed-free for only four
weeks after planting had the same syrphid fly densities
of 1.75 per 25 plants.

The fluctuation of spiders wherein highest counts
occurred on the eleventh week after planting in all the
cropping systems are shown in Table 11 and Figure 27.
Soybean monocultures whether kept weed-free or weedy for
only two and four weeks after planting have greater
number of spiders (2.54 to 3.55 spiders per 25 plants)
than polycultures whether kept weed-free or weedy for
only two or four weeks after planting or weedy throughout
the season (0.42 to 1.67 spiders per 25 plants).

The soybean/corn‘ polycultures which were kept
weed—free throughout the season were found to have the
greatest coccinellid densities averaging 1.33 beetles per
25 plants (Table 13). Only 0.23 beetles per 25 plants
appeared on soybean in monocultures kept waeed—-free
throughout the season. Figure 28 shows that polycultures

had more coccinellid beetles than monacultures regardless
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10

plants

28

per

Average number of spiders

Sampling date (weeks after planting?

Figure 27. Mean spider densities in soybean monocultures: ( « )
weedy throughout the season, (+ ) weed-free for only
two weeks after planting, ( ¥ ) weed-free for only four
weeks after planting, (0O) weed-free throughowut the
season, and soybean/corn polycultures: ( X ) weed-free
throughout the season, (O} weed—free for only two
weeks after planting, (A) weed-free for only faour
weeks aftter planting, and ( X ) weedy throughout the
season at the Multiple Cropping Center Experimental
Farm, Chiang Mai (1989).
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25 plants

Average number of coccinellid beetles
per

Figure

28.
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Sampling date (weeks after planting)

Mzan coccinellid beetle densities in soybean

monocultures: (= ) weedy throughout Lthe season, 4+ )
weed—~free for only two weeks aftter planting., (%)
weed—free for only four weeks after planting, (n)
weed~free throughout the season, and soybean/corn
polvcultures: ( X ) weed—free throughout the season,
(O ) weed—free for only two weeks after planting, and
{A) weed—free for only four weeks after planting and
{ ¥ ) weedy throughout the season at the Multiple
Cropping Center Experimental Farm, Chiang Mail {1989} .
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of weeding regimes.

The. highest densities of the pentatomid predator
Fodisus sp. of 2.42 pentatomids per 25 plants were
observed iIin monocultures kept weed-free for only four
weeks after planting.follawed by 1.46% pentatomids per 25
plants in monocultures kept weed-free throughout the
season. Figure 22 shows that monocultures kept weed-free
for only four weeks after planting and monocultures kept
weed—-free throughout the season had the highest
population densities of Fodisus sp. The population of
pentatomids in monocultures kept weedy throughout the
season or weed-free for only two weeks after planting had
no statistically significant differences from population
densities in polycultures hkept weed-free or weedy
throughout the season as determined by the F-test.

There were no statistically significant
differences among treatmemnts for Geocoris sp. densities.
However, data in Table 13 shows that Geocoris sp.
densities increases with the time the plots were weeded
with the highest densities of 0.29 and .32 per 22 plants
counted in both monocultures and polycultures kept weedy
throughout the season, respectively. No Beocoris sp. were
observed in soybean monocul tures kept weed-free

throughout the season in all the sampling dates {(Fiqure
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29. Mean pentatomid bug Fodisus sp. densities in soyvbean

monocul tures: (e ) weedy throughout the season, (4 )

weed—Tree for only two weeks aftter planting, (%)
weed-free for only four weeks after planting, {a)
waed-free throughout the season, and soybean/coern

polvcultures: (X)) weed-fres throughout the season,
(<) weed—free for only two weeks after planting,
(DY weed-free for only four weeks after planting,
and ( ¥ ) weedy throughout the season at the Multiple
Crapping Center Experimental Farm, Chiang Mai {(198%).
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Stiretrus sp. densities were not statistically
significantly different among all treatments in both
monocultures and polycultures. Highest density of 1.54

Stiretrus sp. per 25 plants were observed in soybean

polycultures kept weed-free throughout the season while

lowest density of 0.21 Stiretrus sp. per 25 plants were
observed in monocultures kept weedy throughout the
season. No Stiretrus sp. were found in both soybean

monocul tures and polycultures kept weed-free for only two
weeks after planting (Figure 31}

Syrphid fly densities counted in soybean
monocultures kept weed—-free for only four weeks after
planting were statistically significantly different
(F<0,.G8) from soybean polycultures except far
polycultures which were kept weed-free throughout the
season. Figuwre 2 sﬁows that a rapid increase in syrphid
fly densities was ohserved on the eighth week which was
followed by a gradual decrease until the twelfth week
when monocultures kept weed—free for only four weeks
after planting attained the highest population numbers of
2.25 syrphid flies per 25 plants. Syrphid fly densities
of 0.40 to 0.63 flies per 25 plants in  both soybean

monocultures and polycultures kept weed-free throughout
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Figure 0. Mean big-eyed bug, GBeocoris sSp. densities in  soybean

monocul tures: (=) weedy throughout the season., (+)
weed—free for only two weeks after planting, (%)
weed-free for only four weeks after planting, ()

weed-free throughout the season, and soybean/corn
polycultures: (X ) weed-—froe throughout the season,
(€} weed-free for only twao weeks after planting,
and (A) weed-free for only four weeks after planting,
and (X ) weedy throughout the season at the Multiple
Cropping Center Experimental Farm, Chiang Mai (198%).
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Average number of Stiretrus SPD.
per

Figure

I

Bampling date (weeks after planting)

Mean pentatomid bug, Stiretrus sp. densities in
soyhean monocul tures: (=) weedy throughout the
SEASON, {4+ ) weed~free for only two weeks after

planting, { ¥ ) weed~free for only four weeks after
planting, (D) weed—free throughout the season, and
soybean/corn polycultures: (X ) weed-free throughout
the season, () weed—free for only two weeks after
planting, (A ) weed-free for only four weeks after
planting, and (X ) weedy throughout Lthe season at the
Multiple Cropping Center Experimental Farm,
Chiang Mai (1989).
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par 235 plants

Figure
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22. Mean syrphid fly densities in soybean monocul tures:
(=) weedy throughout the season, (+ ) weed-free for

only two weeks after planting, (X% ) weed-free for anly
four weeks after planmting, {(Q) wesd-free throughout

the season, and soybean/corn polycultures: (X ) wead-—

free throughout the seascon, (O ) weed—-free for only
two weeks after planting, (A) weed—-free for only four
weeks after planting, and ( £) weedy throughout the
seasan at the Multiple Cropping Center Experimental
Farm, Chiang Mai (198%).
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the season were the lowest densities among all the

cropping systems.

The mean densities  of spiders, coccinellid
beetles, Geocoris sp., Fodisus Sp., Stiretrus sp. and

syrphid fly throughout the study periods is summarized in
Table 13.

Throughout the season the highest mean total
number of individuals of natural enemies was 10.11. per
23 plants collected from monocul tures kept weed~free for
only four weeks after planting. This was statistically
significantly different from all other means- obtained
from the seven other cropping systems which did not show
statistically significant differences from each other
(Table 14). According to both the Simpson and Shannon
measures (expressed as a mean of D and H’ values for each
23 sample plants obtained in five sampling dates), the
species diversity of natural enemies in all the
polyculture cropping systems exceeded those in the
monoculture cropping systsms. Soybean/corn polycul tures
weedy throughout the season with an H° of 1.81 was 0.2
higher than soybean monocul tures weedy throughout the
sgeason with an H° of 1.6. Soybean/corn  polycul tures
kept weed—free for only two weeks after planting with an

H'" of 1.67 was 0.06 higher than soybean monocultures




78

Table 14, Natural enemy species diversity seasures in varipus soybean tropping systeas at the
Hultipie Cropping Center Experimental Fars, Chiang Mai (1989}. 1/

Soybean monocultures Soybean/sweet corn polycultures 2/
Biversity
Measure

1 2 3 4 3 b 7 8
Total Nusber of
sorphospecies, § 7 b 7 b 7 & 7 7

Nusber of natural enesies per 25 plants

Spider 2.62 2.54 3.17 3.5 i.54 {.67 0.67 0.42
Coccineilid Beetle .38 0.79 0.54 0.25 1,33 1.23 0.%4 0,50
Beocoris sp. 0.29 0.28 0.21 0 ¢.13 0.25 0.04 0.37
Podisus sp. ¢.92 1.00 2.42 1.83 0.80 1.12 0.88 ¢.B4
Stiretrus sp, 0.21 0 0.54 0,23 0.25 0 0.68 1.54
Syrphid fly 0.63 0.92  1.33 1,00 0.92 0.83  0.67 (.42
Eurytoma sp. 0.70 1.70 1.90 1.2¢ 1.30 i.90 1.4¢ 0.95
Total Nuamber of
Individuals, N 3.79 b 7.20b 10.11a 7.88b 4.27h 7006 5.506 5.04B
Shannon-Wiener Function,
{H) 1.40 1.41 1.48 1.45 1.73 1.67 1.74 1.81
Simpson-Yule, D 0.73 0.77 0.79 0.1 6.81 0.79 0.81 §.81

Species Richness (rMA} 5.68 4.83 6.00 4.88 373 4.82 .65 3.58

Evenness, J 1.89 2.06 1.99 1.87 2.07 2.14 2.09 2.14

1 AIl values are means of six sampling dates | 7, B, 9; 10, 11, 12 weeks after planting).

2 Goybean monocultere numbers: { = weedy throughout the season, 2 = weed-free for only two weeks
after planting, 3 = weed-free for only four weeks after planting, 4 = weed-free throughout the
season. Soybean/Sweet corn polycultures: S = weed-free throughout the season, & = weed-free for
only two weeks after planting, 7 = weed-free for only four weeks after planting, 8 = weedy
throughout the season.
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kept weed-free for only two weeks after planting with an
H' of 1.é61. Soybean polycultures kept weed—free for only
four Qeeks after planting with an H' of 1.74 was .08
higher than soybean monocultures kept weed—-free for only
four weeks after planting with an H°’ of 1.68.
Soybean/corn polycultures.kept weed—-free throughout the
season with an H' of 1.75 was 0.3 higher than soybean
monocul tures kept weed-free throughout the season with an
H’ of 1.45. Likewise, soybean/corn polycul tures weedy
throughout the season with a D of 0.81 was .08 higher
than soybean monocultures weedy throughout the season
with a D of 0.73. Soybean/corn polycultures kept weed-
free for only two weeks after planting with a D of 0.79
was 0,02 higher than soybean monocultures kept weed—free
for only two weeks after planting with a D of 0.77.
Soybean/corn polycultures kept weed-free for only four
weeks after planting with a D of 0.81 was 0.02 higher
than soybean monocultures kept weed—free for only four
weeks after planting with a D of 0.79. Soybean/corn
polycul tures kept weed-free throughout the season with a
b of 0.81 was 0.1 higher than soybean monocultures kept
weed-free throughout the season with a D of 0.71. The
same trend observed for the Shannon-Wiener function and

Simpson-Yule index was also observed for species richness
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in soybean/corn polycultures kept weed—-free throughout
the season with an rMa of 5.75 which was 0.87 higher
than ' soybean monocultures kept weed—free throughout the
season with an rMa of 4.88. However, soybean monocul tures
weedy throughout the season with an rMa of 5.68 was
slightly higher than soybean/corn polycultures kept weedy
throughout the season with an rMa of 53.58. Soybean/corn
polycul tures Lkept weed—-free for only two weeks after
planting with an rMa of 4.82 is slightly lower by ©0.01
than soybean monocultures kept weed-free for only two
weaeks after planting with an rMa of 4.83. Soybean/corn
polycultures kept weed-free for only four weeks after
planting with an rMa of 3.63 was .33 lower than
soybean monocultures kept weed-free for only four weeks
after planting with an rMa of 6.0. Evenness (used as an
index of the distribution of individuals among species)
was also higher for all soybean/corn polycul tures
compared to all soybean monoculture cropping systems.
Soybean/corn polycultures weedy throughout the season
with a J of 2.14 was 0.25 higher than soybean
monocul tures kept weedy throughout the season with a J of
1.89. Soybean/corn polycultures kept weed—-free for only
two weeks after planting with a J of 2.14 was 0.08 higher

than soybean monocultures kept weed-free for only two
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weeks after planting with a J of 2.06. Soybean/corn
polycul tures kept weed—free for only four weeks after
planting with a J of 2.09 was 0.1 higher than soybean
monocul tures kept weed-—firee for only four weeks after
planting with a J of 1.99. Soybean/corn polycultures
weed—free throughout the season with a J of 2.7 was 0.2
higher thén soybean monocul tures weed—free throughout the

seagson with a J of 1.89.

Vegetation Diversity
in Cropping Systems

The densities of weeds were highly variable

between monocultures and polycultures. Greatest densities

of 03.25 weeds per m{ and 233.75 weeds per m2 were

14

observed in polycultures kept weed—-free for only four
weeks after planting and monocultures kept weedy
throughout the season (Table 135). The Shannon—-Wiener
function (H') and Simpson—Yule (D) indeces of diversity
indicated that all soybean/corn polyculture cropping
systems had higher diversity compared to all socybean
monocul ture cropping systems.

For the Shannon—Wienetr function, sayvbean
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Table 15. Vegetation diversity associated with soybeané grown in sanocultures and polycultures
at the Multiple Cropping Center Experimental Farm, Chlang Mai (1989},

Soybean sonocul tures Soybean/Sweet corn polycultures I/

Diversity Measure

Total Number of MWorphospecies, § 9 12 ? 0 ¢ 1 14 13

Z)

Weed density (individuals per n

Echinochioa colonua (L.) Link 26,30 3.50 .00 ¢ 0 6,28  2.50 20.23
Leptochloa chinensis (L.} Neers 46.7% 6.25 3.00 ¢ 0 6,50 9,75 18.30
Eleusine indica (L.} Goertn. 101,29 24,73 20,25 0 0 33.00 53.50 31.25
fegeratum conyzoides (L.} 28.00 53.23 154.00 0 0 70,75 197.25 45.75
Digitaria adsceadens (Henr.) 175 0.73 0.25 ¢ ¢ 2,00 0,25 9.7%
Ludwigia sp. 1.7 5,75 8.5 90 0 4.75 13.00 2.2
Cyperus iria (L.) 0.7 0 0.25 0 0 1,00 350  0.2§
Ecliota prostrata {L.} L. 0.30  0.2% ¢ 0 0 0,25 0.5 0,25
Hedyotis corymbosa (L.} Lask. .30  0.2% 0.28 O 0 0 0,73 0

Euphorbia hirta {L.) 6 0.25 0 0 Q 0.30 0.25  0.73
Dactyloctenium aegyptiue (L.}Beauv € 0.29 ] 0 i ] 0 0

fearanthus gracilis Desf. 0 0.23 0 0 0 0 0.25 6.23
Cleome viscosa {L.) 0 0.29 0 0 0 0.25 0 0

Physallis minisa (L.} 0 0 0.75 0 0 0 0 0.50
Fimbristylis littoralis (Gaudich.) 0 0 0 0 0 1.2 17,3 0.23
Cyperus difforsis (L.) 0 0 ¢ 0 0 ¢ 2,00 0

Mimosa sp. L 1t ¢ 0 0 0 0.25 ¢

Scirpus supinus (non. L.) F. VYill. @ 0 ¢ 0 ¢ 0 0 6,25

Total Nuaber of Individuals, N 233,75 97.7% 190.23 O ¢ 126,30 303.25 130.235

Shannon-Wiener, H° 1,42 1,31 073 ¢ 0 130 1,34 1,65
Simpson-Yule, D 0,70 0.63 0,33 0 0 0.61 0,54 0.77
Species Richness rMA 7.95  8.07 7.95 0 0 8,04  B8.13 8.10
Evenness, |J 1.48 1.22 0.76 0 0 1.1 1,17 1,48

1/ Soybean monocultures: | = weedy throughout the season, 2 = weed-free for only two weeks after
planting, 3 = weed~free for only four weeks after planting, 4 = weed-free throughout the
the season. Soybean polycultures: § = weed-free throughout the season, 6 = weed-free for
only two weeks after planting, 7 = weed-free for only four weeks after planting, B = weedy
throughout the season.
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polycultures weedy throughout the season with the highest
H’ of 1.683 was greater compared to an H' of 1.42 for
soybean monocultures weedy throughout the season. Soybean
polycultures weed-free for only two weeks after planting
with an H' of 1.3 was slightly lower than soybean
monocul tures weed-free for only two weeks after planting
with an H® of 1.31. Soybean polycultures weed-free for
only four weeks after planting with an H' of 1.34 was
higher than compared to soybean monocultures weed-free
for only four weeks after planting with an H°’ of 0.73.

For the Simpson—-Yule index (D}, soybean
polycul tures weedy throughout the season with a D of 0.77
Was Q.07 highey than soybean monocul tures weedy
throughout the season with a D of 0.70. Foiycultures kept
weed-free for only four weeks after planfing with a D of
.54 was 0.21 higher than soybean monocultures kept weed-
free for only four weeks after planting with a D of O.33.
Soybean monocultures kept weed—free for only two weeks
after planting with a Dlof 0.62 was slightliy higher than
soybean/corn  polycultures kept weed-free for anly th
weeks aftter planting with a D of 0.61.

The +trend in species richness (rMa) and evenness
(J) was also greater in the soybean/corn pclycqltures

than soybean monocul tures. Species richness in
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soybean/corn polycultures weedy throughout the seasan of
8.10 was .15 higher than in monocultures kept weedy
throughout the season with rMa of 7.95. Likewise,
polycultures weed-free for only four weeks after planting
with rMa of B.1Z was Q.18 higher than-monocultures weed-
free for only four weeks after planting. Soybhean/corn
polycultures kept weed-free for only two weeks after
planting with rMa of B.04 was 0.03 lower compared to
saybean monocultures kept weed-free for only two weeks
after planting with rMa of 8.07.

Evenness (J) af 1.48 for soybean/corn
polycultures and monocultures weedy throughout the season
was the same to that of monocultures kept weedy
throughout the season. Howewver, soybean polycultures kept
weed-free for only two weeks after planting with a J of
1.24 and weed-free for only four weeks after planting
with a J of 1.17 were 0.02 and .41 higher than evenness
in soybean monocul tures kept weed-free for only two weeks
after planting of 1.22 and four weeks after planting of
D.74, respectively. The data suggested that all
polyculture plots have slightly greater species diversity
than all monocul ture plots.

Table 16 showed that the most predominant weed

species per square meter found in all the plots was
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Table 14. Percentage species cdmposition of weeds in various soybean cropping systems
at the Multiple Cropping Center Experimental Fars, Chiang Mai (1989}.

- Percentage distribution per 12

Weeds associated
with soybean Soybean monociltures Soybean/Sweet corn polycultures 1/

Echinochloa colonus (L.) Link 11.34 563 1.58 0 0 4,94 0,82 15.55
Leptochloa chinensis {L.) Neers 28.36 6.39 1.58 0 0 .14 3,22 1420
Eleusine indiza {L.} Boertn. 43,33 25,32 10,64 O 0 26.09 18,30 23.99
fiegeratum conyzoides (L.} 11.98 34.48 80.95 ¢ 0 99.93 463.05 35.12
Digitaria adscendens (Henr,) 332 077 013 0 0 1.38 0.08  7.49
Ludwigia sp. 0.75 5.8 4.47 0 0 L4l 1L
Lyperus iria (L.} 0,32 0 0.13 0 0 .79 L% 0.19
Eclipta prostrata (L.} L. 0.21 0.26 0 0 0 0.20 0.16 0,19
Hedyotis corymbosa L.V Lamk. 0 0.26 0.13 0 ] 0 0.25 0

Euphorbia hirta {L.) 0 0.26 © 0 0 0.40 0,08 0,38
Bactyloctenius aeqyptiua(L.)Beauv 0 0,26 0 0 ¢ ¢ 0 0

Amaranthus gracilis Desf. 0 0.26 ¢ ¢ 0 ¢ 0.08  0.19
Claome viscosa (L.) 0 0.26 0 ¢ 0 0.20 0 6

Physallis sinima (L.) 0 0 0.39 0 0 0 0 0.38
Figbristylis littoralis (Gaudich) ¢ ] 0 0 0 0.99 3577 0.1%
Cyperus difforsis {L.) 0 ] 0 0 0 0 ¢.b6 0

Himosa sp. 0 0 0 ¢ 0 0 .08 ©

Scirpus supipus (noa.l.}F.¥ill, @ ¢ 0 Q Q 0 0 0.19

Grass/Broadleaf Weed Ratio &.69:1  1:1.61 1:6.,17 ¢ 0 1:1.,33 1:2.4 1.62:1

1/ Soybean sonocultures: 1| = Weedy throughout the season, 2 = weed-free for enly two weeks
after planting, 3 = weed-free for only four weeks after planting, 4 = weed-free throughout
the season, Soybean/Sweet corn polycultures: 5 = weed-free throughout the season, & = weed-
free for only two weeks after planting, 7 = weed-free for only four weeks after planting,
§ = weedy throughout the season.
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weed species accounted for the highest dry matter

content in all the cropping systems. Eleusine indica (L.)
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cropping systems were 231.78 g/’m2 in weedy throughout

the season, 294 g/m2 in weed-free for

only two weeks

aftter planting, and 56.36 g/rn2 in weed—free for only four
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planting, and 47.88 g/m2 in weed-free for only four weeks

after planting. The dry matter weights

of Echinochloa

colonum . (L.} Link 1in soybean monoculture cropping

.
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systems were 235.21 g/m2 in weedy throughout the season,
110.57 g/m2 in weed-free for only two weeks after
planting, and 15.28 g/m2 in weed—-free for only four weeks
after planting. In soybean/corn polyculture cropping
systems, the dry matter weights of Echinochloa colonum
(L.) Link were 271.27 g/m2 in weedy throughout the
season, 104.4 g/m2 in weed—-free for only two weeks after
planting, and &.21 g/m2 in weed-—free for only four weeks
aftter planting.

The total number of weed species was greater in
all polyculture plots than in all monoculture plots. The
proportion of broadleaf weeds in all the cropping systems
was higher to that of grasses except for both monoculture
and polyculture plots which were kept weedy throughout
the Seasqﬁ {Table 17). Conversely, the grasses had higher
dry matter weights in all the cropping systems (Figure

The Effect of Cropping
Systems _on_Crop and Weed Yields

The results of these tests are summarized in Table

18. Soyhean arain yields were statistically
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Table §7. Comparison of weed biomass in various soybean cropping systems at the
Hultiple Cropping Center Experimental Fars, Chiang Mai (1989).

Weed biomass {g/a 23 at harvest

Needs associated
with soybean Soybean monocul tures Soybean/Sweet corn polycultures 1/

104.60 6.21 271.27
28,95 5.09 41.10
28L.95 47.88 177.78

Echinochloa colonua {L.) Link  255.21 110.57 13.28
Leptochloa chineasis (L.) Neers 92.81 41,36 10.45
Eleusine indica (L.) Goertn. 231.78 294,00 56.36

0 ¢
0 ¢
6 ¢
fegeratus conyzoides {L.) .61 14,10 34,60 O 0 B.41 20.29 b6.26
Digitaria adscendens {Henr.) 13.14 8,84 0.04 O 6 J A9 0.04  10.42
Ludwigia sp. 0.06 L33 105 0 0 0,38 0.98  0.63
Cyperus iria {L.) .86 0 .15 ¢ ] 0.74  6.77  0.10
Eclipta prostrata (L.) L. 0.06 0,06 ¢ ] 0 0.14 0.01  0.03
Hedyotis corymbosa (L.} Laak. 0.00 0.0 0,01 0 0 0 0.03 0
Euphorbia hirta (L.) 0 06.07 0 0 0 0.17 0.03 0.3
Dactylocteniua aegyptiusfl.}Beauv.0 0.38 0 0 ¢ .74 0 i
Amaranthus qracilis Desf., 0 0.1 0.44 0 0 0,38 ¢ ¢.08
Cleose viscosa (L.) 0 0.23 ¢ 0 0 ¢ 0 0
Physallis sinima (L.} ¢ 0 0 ¢ 0 0 0 0,72
Fimbristylis littoralis (Baudich} ¢ 0 0 0 0 0 0.99  0.02
Cyperus ditforais (L.) 0 6 i} g 0 ] 0.13 ¢
Mismosa sp. ¢ 0 0 ] 0 & 0.57 0
Scirpus supinus (non.L.)F.Viil. O 0 0 0 0 i} 0.04 0.0
Total Bioaass 397.52 471,13 120.36 Q@ 0 429.60 B3.08 350B.73
frass/Broadleaf Biomsass Ratio 198.8:1 128.8:1 2.2:1 0 0 44:1 2.8:1 6241

1/ Soybean sonoceltures: | = weedy throughout the season, 2 = weed-free for only two weeks
after pianting, I = weed-free for only four weeks after planting, 4 = weed-free throughout
the season. Soybean polycultures: 3 = weed-free throughout the season, & = weed-free for
only two weeks after planting, 7 = weed-free for only four weeks after planting, 8 = weedy
throughout the season.
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Total biomass in soybean monocultures: weedy
throughout the season, weed-free for only
tiwey weeaks after planting, weed-free for only
four weeks after planting, wead—-free
throughout the season, and soybean/corn
polyvcultures: weed—free throughout the
season, weed-free for only two weeks after
planting., weed-free for only four weeks
after planting., and weedy throughout the
segson  at  the Multiple Cropping Center
Experimental Farm, Chiang Mai (198%9).



F0

*(GD°0¢) juddaijIp :u—._.muwt...cm_.nm 00 3Je UeRT0D YJlea T Ja)js] 3EeS ayj ma pamMoT]0) Sueay

tI AT q £1'808 P SR ¥TT Y GyThbl A R TAY RIN.Y A5 upseas ayj usocmnogzu
pasp
G LT°HIET ) BO'CH T 00°9Th LRI VAN 9 94" L¥eE 9 9T Burjuerd Jayye
. Sy9aM Jnoj Ajup J0j B34)-padg
I BBTLITT P O9TATY 3 E0COLY AL TR 3618 9 6Lt L butjue(d sayye
5iask OM} ATUD JOj 23J)-pasp
[ TAS YN 0 B /871607 2 (9182 ® 40°098C LIS TAITA upseas ayy yneybnouyy aasdy-paan
tsaunypniiod ulod jaamg/ueaghog
Y 9L°cBt 0 0 7Y 0 LI 1) voseas ay} jnoybnou
CEYIWEED
yb (9v08s 2 99701 0 3 1509 0 qe £7°T01 Butyuerd Jsayge
syaeM Jnoj Afuo Joj 23Jj-paap
TR AR I R V1 0 0.TL"L9% 0 39 10°¢9 Burquerd Jayye
5Ya3N OM} A[UO JO} 33Jj-paaj
3097108 B I6°L4S 0 3 17902 0 e ggriL ueseas ay} jnoybnoyy Apaay
£53JN3 [NI0UOE UEAQADS

(qo03) (ureJb)

Te310] spasp 4oy uBagADg uJgy ueaqAog
: ga}sig butddouy

t ¥/6)sseworg {sjuerd G2/6} praty

5w315As butddoas ainjpnaA[od vuod-ueagios pue aunjrniouow weagAos Ul

*{6B47) Tey Bueryy fwaey [ejuewtsadxy sajus) butddosn apdTiimy ayy Je

spratA pasaw pue doug g1 alge]



2?1

significantly different between treatments (FJ0.03). The
highest soybean grain yield of 120.28 g/25% soybean plants
was obtained from soybean/corn polycultures hkept weed-—
free throughout the season which was not lstatistically
significantly different from yields obtained from soybean
monocul tures kept weedy throughout the season (72.58
g/2% sayhean plants),; kept weed-free for only two weeks
after planting (463.01 g/25 soybean plants), and kept
weed—free for only four weeks after planting (101.77 g/Z25
soybean plants). The lowest soybean grain yvield of 36.49
q/23 soybean plants was obtained from soybean/corn
polycultures weedy throughout the season which was not
statistically significantly different from vields
obtained from soybean/corn poeolycultures hkept weed—free
for only two weeks after planting (47.73 g/25 soybean
plants), soybean monocultures kept weed—free for only two
weeks after planting (&6Z.01 g/23 soybean plants),
soybean/corn polycul tures képt weed—-free for only four

weeks after planting (64.96 /25 soybean plants), and

soybean monocultures weedy throughout the season (72.058
qQ/23% sayvbean plants). Corn vyields (cobs/25 corn plants)
were statistically significantly different between

treatments (F<0.01). Highest yields of 5,868.32 g/253 corn

plants was obtained from stybean/corn polycul tures
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kept weed—free throughout the season while lowest
vields of 370 g/23 corn plants was obtained from
soybean/corn polycul tures weedy throughout the season.

Soybean biomass was statistically significantly
different between treatments (F<Q.01). Honocultqre
cropping systems were observed to have greater soybean
bivmasss compared to all polyculture cropping systems.
Highest soybean biomass of 485.76 gfm2 was obtained
from soybean monocultures kept weed-free throughout the
season. Lowest soybean biomass of 114.45 g/m2 wWas
cbtained from soybean/corn pclycultufes kept weedy
throughout the season.

Corn biomass were statistically significaﬁtly
different between treatments (F0.01). The highest
biomass weight of 1,097 g/m2 was obtained from
soybean/corn polycul tures kept weed-free throughout the

2 was

season whereas the lowest biomass of 114.65% ao/m
obtained from soybean/corn polycul tures weedy throughout

the season.

Weed biomass was statistically significantly
different between treatments (F<0,01). Soybean
monocul ture cropping systems were observed to have
greater weed  biomass as compared to saybean/corn

polycultures. Highest weed biomass of 5%27.52 g/m
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obtained from soybean monocultures weedy throughout the
season whereas lowest weed biomass of 83,08 g/m2 was

obtained from soybean/corn polycultures kept weed-free

for only four weeks after planting.

Total biomass was statistically significantly
different among treatments (F<0.01l) with biomass in
soybean/corn polycul tures greater than soybean

monocultures. Highest biomass of 1,379 g/m2 was obtained
from soybean/corn polycul tures weed-free throughout the
season whereas lowest biomass of 483.76 g/m2 was

obtained from soybean monocultures kept weed—free

throughout the season.




