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Arthropod Community in Rice Ecosystem
of BPH Susceptible and Resistant Varieties
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ABSTRACT

Plant characteristics affect on the arthropod community structure in the plant ecosystems. The
arthropod communities associated with the BPH susceptible (RD 7 and SPR 60) and resistant (RD 23 and
SPR 90) rice varieties were investigated on the structure, seasonal occurrence and the relationship of the
arthropod guilds. This study was conducted in the farmer's field at Amphoe Lam Luk Ka, Changwat Pathum
Thani during 1993-1995, both dry seasons and wet seasons with broadcasting rice. None of insecticide
was used, and arthropods were collected weekly by D-vac machine. All arthropod samples were identified
and counted the numbers under binocular microscopes. The data were then analyzed.

The results showed that the proportion of arthropod community structure was the same in both
ecosystems. Scavengers were dominant guild of 51-58%. Diptera, the most common found scavengers,
were abundant in vegetative growth of rice. The second was phytophages (17-21%). They were mostly
leathoppers and planthoppers of which the green leafhoppers, Nephotetiix spp. (Honoptera, Cicadellidae) was
the most abundant (40-49% ) in vegetative growth. The third were hymenoperous parasitoids. Their compo-
sition to the total arthropods was 14-16% and was found mainly in the reproductive growth of rice. The last
group were predators (11-129%) of which spiders possess 58-629% of their proportion and were found
abundant in the reproductive growth while Cyrtorhinus lividipennis (Hemiptera, Miridae) represented only 31-
379% and found mainly on vegetative growth.

The rice varieties affected on the proportion of BPH population, 12% of the BPH was found on
susceptible while 11<13% of the BPH on resistant varieties. The BPH number on susceptible varieties was
1.6-2.4 times higher than resistant variefies. Obviously, Cyrtorhinus lividipennis played the role in biological
control of leafhoppers and planthoppers. The competition among the natural enemies did not appear, but their
population showed tendency of facilitation in biological control of the insect pests.
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Table 1. Number of scavengers collected weekly on BPH susceptible
and resistant varieties by D-vac machine through out the
crop (9-10 times/crop) at Amphoe Lam Luk Ka, Changwat
Phathum Thani during 1993-1995,

BPH Susceptible V. BPH Resistant V,

Year/Crop

Total

RD7 SPR60 RD23  SPR90

19932 nd Crop 3032 3307
1994/1 st Crop 2996 3060
199472 nd Crop 3939 3244
1994/3 rd Crop 4317 3342
1995/1 st Crop 1539 1460
19952 nd Crop 1794 1868

3365 4279 13993
2541 2798 11395
311 3274 13568
5303 4677 17599
1773 1467 6239
2009 1682 7349

Total 17617 16277

18102 18087 70083

Chi-square =810.537** (df = 15)
** = significantly different (p < 0.01)

Table 2. Number of phytophages collected weekly on BPH suscep-
tible and resistant varieties by D-vac machine through out
the crop (9-10 times/crop) at Amphoe Lam Luk Ka,
Changwat athum Thani during 1993-1995,

BPH Susceptible V. BPH Resistant V.

Year/Crop Total
RD7 SPR60 RD23 SPRY9O

169372 nd Crop 1596 048 1011 639 4184

1994/1 st Crop 743 560 507 427 2237

199472 nd Crop 1424 1780
1994/3 rd Crop 1502 1366
1995/1 st Crop 1711 10596
199522 nd Crop 491 535

1020 1227 5451
1616 1463 5947
1473 1254 5534
561 413 2000

Total 7457 6285

6188 5423 25353

Chi-square =630.386** (df = 15)
** = significantly different (p < 0.01)
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Table 3. Number of parasitoids collected weekly on BPH susceptible
and resistant varieties by D-vac machine through out the
crop (9-10 times/crop) at Amphoe Lam Luk Ka, Changwat
Phathum Thani during 1993-1995.

BPH Susceptible V. BPH Resistant V.
Year/Crop Total
RD7 SPR60 RD23 SPRY0

1993/2 nd Crop 750 516 583 477 2326
19%94/1 st Crop 646 511 502 471 2230
1994/2 nd Crop 984 1034 860 921 3799

1994/3 rd Crop 1584 1501 1731 1501 6317
1995/1 st Crop 1227 1024 1158 %06 4315
19952 nd Crop 336 416 453 378 1603

Total 2547 5002 5287 4654 20450

Chi-square = 129.719** (df = 15)
** = gignificantly different (p <0.01)

Table 4. Number of predators collected weekly on BPH susceptible
and resistant varieties by D-vac machine through out the
crop (9-10 times/crop) at Amphoe Lam Luk Ka, Changwat
Phathum Thani during 1993-1995,

BPH Susceptible V. BPH Resistant V.
Year/Crop Total
RD7 SPR60 RD23 SPR9

1993/2 nd Crop 745 576 522 573 2416
1994/1 st Crop 385 335 350 384 1454
1994/2 nd Crop 941 832 605 669 3043
1994/3 rd Crop 758 733 742 677 2910
1995/1 st Crop 1340 841 1046 887 4214
1995/2 nd Crop 297 230 246 202 975

Total 4466 3547 3511 3392 14916

Chi-square = 118.476%* (df=15)
** = significantly different (p < 0.01)

Table 5. Number of the brown planthoppers collected weekly on
BPH susceptible and resistant varieties by D-vac machine
through out the crop (9-18 times/crop) at Amphoe Lam
Luk Ka, Changwat Phathum Thani during 1993-1993.

BPH Susceptible V.  BPH Resistant V.,

Year/Crop Total
RD7 SPR60 RD23  SPRYO
1993/tst  Crop 62 12 53 57 284
1993/2nd  Crop 678 346 315 168 1507
1994/1st  Crop 120 Y 4 32 305
1994/2nd Crop 386 525 164 148 1223
1994/3rd  Crop 77 T2 85 89 33
1995/1st  Crop o 54 74 62 281
1995/2nd Crop 43 55 47 48 193
Total 1475 1263 792 604 4116

Chi-square =329.638** (df=18)
** = gignificantly different (p <0.01)

a o o d
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Table 6. Peak number of the brown planthoppers found on BPH
susceptible (RD7 and SPR 60) and resistant (RD23 and
SPR 90) varieties in different crop at Amphoe Lam Luk
Ka, Changwat Phathum Thani during 1993-1995,

. . Peak of BPH Age of rice
Year/Crop Rice variety (no./cluster)t  (days after sowing)
1993/1 st Crop RD7 0.50 51
SPR 60 0.80 58
RD 23 0.15 51
SPR 90 0.10 51
1993/2nd Crop RD7 4.40 70
SPR 60 2.05 70
RD 23 1.10 70
SPR 90 0.10 42
1994/1 st Crop RD 7 0.15 54
SPR 60 0.10 48
RD 23 0.20 68
SPR 90 0.10 54
19942 nd Crop RD7 1.65 74
SPR 60 2.75 74
RD 23 0.70 53
SPR 90 0.70 81
1994/3 rd Crop RD 7 0.15 59
SPR 60 0.10 24
RD 23 - -
SPR 90 0.05 24
1995/1 st Crop RD 7 0.20 32
SPR 60 0.10 39
RD 23 0.35 46
SPR 90 0.15 46
1995/2nd Crop RD7 0.20 22
SPR 60 0.20 57
RD 23 0.10 36
SPR %0 0.05 22

1} 1 cluster = 10 stems
Economic threshold of BPH = > 10 hoppers/cluster

Thai Agricultural Research Journal Vol.16 No.l, January-April 1998
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Predator Hi RD 7 Hi SPR 60

Parasitoid i (R
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Figure 1. Mean percentage (SE) of arthropods by taxa in guilds on BPH susceptible (RD 7 and
SPR 60) and resistant (RD 23 and SPR 90) varieties at Amphoe Lam Luk Ka, Changwat
Pathum Thani during 1993-1995 (6 crops)
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Figure2. Proportion (%) of major species/order in the arthropod guilds collected on BPH
susceptible (RD 7 and SPR 60) and resistant (RD 23 and SPR 90) varieties at
Amphoe lam Luk Ka, Changwat Pathum Thani during 1993-1995 (6 crops)

Thai Agricultural Research Journal Vo.16 No.l, January-April 1998



30

Others | RD 7 SPR 60

OLH
WBPH |
BPH i

GLH

SPR 90

RD 23

oLH |

WBPH [

BPH |

0 0 20 30 40 50 0 10 20 30 40 50
Percentage of insects

Figure 3. Species compostition of leafhoppers and planthoppers on BPH susceptible (RD 7 and
SPR 60) and resistant (RD 23 and SPR 90) varieties at Amphoe Lam Luk Ka, Changwat
Pathum Thani during 1993-1995 (6 crops)
GLH =green leafhopper, ZLH =zigzagleafhopper
BPH =brown planthopper, WBPH =white backed planthopper
OLH =orange head leafhopper
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Leafthopper and planthopper population

Figure9. Relationship between leafhopper and planthopper population and spider on BPH susceptible (RD 7
and SPR 60) and resistant (RD 23 and SPR 90) varieties at Amphoe Lam Luk Ka, Changwat Pathum

Thani during 1993-1995 (6 crops)
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Figure 10. Relationship between leafhopper ang planthopper population and mirid bug on BPH
susceptible (RD 7 and SPR 60) and resistant (RD 23 and SPR 90) varieties at Amphoe
Lam Luk Ka, Changwat Pathum Thani during 1993-1995 (6 crops)
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Figure 11. Relationship between the ratio of leafhopper and planthopper per predator and total number
of leafhopper and planthopper on BPH susceptible (RD 7 and SPR 60) and resistant (RD 23
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