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ABSTRACT

This study was carried out to investigate the effects of soil improver on the population density
and composition of soil microarthropods in the upland which cultivated pepper consecutively.

We have treated soil improver such as zeolite, compost, Ca, SiO2, and integrated improvement
1. e, treated zeolite, compost, Ca, and deep cultivate; 20 cm.

We sampled soil to collect soil microarthropods from a week to 15 months after treatment at
each site by soil-corer and extracted 48 hours in Berlese - Tullgren funnel.

We have classified 16 families, 35 species of oribatid mites.

The increment rate of density and species diversity index of soil microarthropods are higher in
the integrated improve and compost site than those found in any other sites.

We suggest that soil improvement effects of integrated improved site are influenced by com-
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Table 1. Materials o NekA el d EGBE ZALE 9sle] gl
No.  Soil improver Treatment L3RR NFFE b A8 Hd Y
1  Usual(N-P-k) 24-20-23kg /10a ) 2 7] (Price, 1973)2 o] &3tad 7 2 500
2 Zeolite 1,500 kg /10a cm? N EUL ERMOE AFHson, o
3 Compost 1,500 kg /10a Eorgulavle] dol AeAz shxdsl Berle-
4 Ca 150 kg /10a
5 Si0» 150 kg /10a se-Tullgren funnelol| 4] 4847t F<t & & +
6 Integrated (2+3+4+deep Z35tc), BB Ao g (B AIER
cultivated zgcin_) W, 1988)0l F3le] EY o] 5EA S 4rarEtd
*survey : 12,13 and 15 months later treatment (=

field : pepper field cultivated during 10 years
extract ani@ls : Tullgren funnel{72 hrs) 4 HEme BiE
mount media : PVA -
F&2d 282 #i5 Moz ta s
70% ol 2 Zoll 1Al EpERIR HEEA S FE Hx 2 PVA X9 (Downs, 1943)
*a}o] AL S0l B A3 Sl Fe EF ¥4 2 Balogh(1972), Sasa
and Aoki(1977) £ 9] C#& e} Ehara(1980) 2] sriEfa % & waich
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Table 2. Results of soil analysis

Soil Organic
Contents mois- pH matter P05 Ca Mg k
ture (1:5) (%) (ppm)

Pre-treatment 18.3 5.6 1.6 580 5.1 3.5 0.83
Usual 22.6 57 1.3 371 7.1 3.2 0.38
Zeolite 24.4 6.2 1.3 407 10.3 4.6 1.15
Compost 21.1 6.3 1.6 395 7.4 3.1 0.65
Ca 23.9 6.3 1.4 430 8.6 4.0 0.97
Si0, 22.4 6.0 1.6 366 10.1 4.2 0.49
Integrated 23.5 5.8 1.7 423 11.6 4.7 0.87
Average* 5.7 2.0 114 4.2 1.2 0.32

* Average : cultivated upland of korea(after Cho ef a/.,1990)

Table 3. Increased percentage of soil microarthropods fauna in each treatment site

Animals Usual Zeolite Compost Ca Si0, Integrated
Total amounts 5.8 5.3 13.6 6.0 7.9 17.0
(1,223) (1,556) (938) (1,332) (1,281) (614)
Acarina 6.4 7.3 15.2 6.3 5.9 9.7
(945) (890) (551) (945) (1,002) (558)
Coliembola 3.3 2.9 14.0 5.4 184 83.5
(277) (556) (277) (332) (224) (55)
Others 24.6 1.2 5.0 3.3 1.7 82.0
(1) (110) (110) (55) (55) (1)

* () : individual number of pretreatment
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Table 4. Individual numbers of Oribatid mites at each sites

. Pre-treatment ' Treatment
Species —
1 2 3 4 5

1 2 3 4 5 6
Hypochthonius rufulus T

Eohypochthonius parvus - - - - - = 1 _
E. magnus — - — — — [ _
E. crassisetiger — — — — — —

Mixacarus exilts - — — — - — 2 -

I
|
IO L
!
|

Vepracarus hivusutus - — - — . _ - _

|
—

1

|

Lohmannia sp. — - — — - 1 _ —
Epilohmannia pallida pacifica - 1 - - 1 - = 2 - 1

E. ovata — — — — -~ — — — — — 2 —
Nothrus sp. — — — — - — — — — — 2

Microzetes auxiliaris - 1 — 1 — 2 - 3 —_ 1
Eremulus avenifer — — — — - — — - — 2 — —
Costeremus ornatus — — — — — - - - - - 2 -

Liacarus sp. — — — — — _ _ —

!

Cultroribula lata B T
Tectocepheus velatus 1
Oppiella nova 1
Oppia neerlandica 2 -
1
2

[aCR o

0. tokyoensis

O. minutissima

Oppia sp. A -
Oppia sp.B -
Suctobelbella naginata - - - - - - -
Scheloribates latipes 1 1 2 3 2 - 2 - 8 - 3 -
S. laevigatus 2 - - - - 2 3 - 3 - 3 -
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Table 4. Continued

Pre-treatment Treatment
Species
1 2 3 4 5 6 1 2 3 4 5 6

S. vigidisetosus 9 1 2 5 1 1|12 3 5 5 2 2
Scheloribates sp. - - 1 1 - 2 - - 2 1 - 4
Protoribates lophotricus - - - - = - - - - - - 2
P. monodactylus - - - - - - 1 - - - - =
Protoribates sp. - - - - - - - 2 - 3 - -
Rostrozetes foveolatus - - - - - = - - = = - 1
Ceratozetes japonicus - - = - - -1 = 1 2 2 - 2
C. mediocris - — - - - - - - 2 -~ - 3
Ceratozetes sp. - - - - — - 3 - - - - -
Pergalumna altera - - - = = | - - - = = 3
Table 5. Species diversity index at sites surveyed in the experiment upland

Sites Usual Zeolite Compost Ca Si0, Integrated
Pre-treatment 1.84 1.92 2.06 2.12 1.84 2.25
Treatment 1.89 1.95 2.42 2.29 1.86 2.65

* species diversity index : Menhinick (1964) (: D = S /VN)

1 EE dzo #osls ES 29

THEE ol A Fde 298 I BEy BRI ASH BEEOE Y ¥ & Uk &
3wy Fgow BYYAE v ¥ T 592, B Ay 5 Bk mEio
%}*M A, 7IE HEAE, K % B AulH Wt § 8o YA 2 Wsle x

Aoz AZ4E, EGHo R olej3t EY 79 Mty EYFEY Un v M BRiE 2
%%% nXs A2 Baug sbrt qlok (Aoki, 1980; Choi, 1984; Kwak, 1989)

AE 7135 ZAME ESGEE 259 2 71X B Q571 HMMERS

3= Table 6914 K= RAAE 24807 A E Mol 5/0*1*14 HEMO| 91
UERsk 2 1}, Choi(1984), Choi and Kwak (1983), Kwak (1989), So et. 4. (1987) E-& §7)
D EYG FEHFE F2 A gcow sl

flo m°" P
N

rr f-lr:

Table 6. Simple linear correlation coefficients between soil contents and the density of soil fauna

Animals Moisture pH oM P,0; Ca Mg k

Total —0.4861 —0.3295 0.8700* 0.2761 0.3324 0.0982 —0.0212
Acarina 0.1382 0.3325 0.4938 0.1535 —0.2291 —0.3852 0.0023
Collembola —0.6630 —0.4384 0.7566 0.3601 0.6759 0.4975 0.1035

d.f=4 *: significant in 5% level
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Table 7. Contribution coefficients of soil contents that affect the density of soil microarthropods

Animals MO pH O—I\—/I P,0s Ca Mg k Residual Total
Total 2.19 16.76 22.43 7.26 15.11 16.71 19.49 7 0.05 100
Acarina 2.60 16.49 22.67 7.29 14.92 16.56 19.43 0.04 100
Collembola 1.72 16.98 22.10 7.41 15.49 16.78 19.51 0.01 100
Others 5.75 9.84 22.98 10.00 19.11 14.75 17.56 0.01 100
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