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Changes of Invertebrate Density in Rice Paddies of Different Fertilizer Mana-
gements in Demonstration Villages of Sustainable Agriculture.

Min-Su Han, Joung-Du Shin, Young-Eun Na, Nam-Jong Lee, Mun-Hee Park and Sae-Geun Kim (National
Institute of Agricultural Science and Technology, Rural Development Adminstration, Suwon 441-707, Korea)

ABSTRACT: This study was conducted to survey and identify kinds and population of the freshwater
invertebrate fauna according to the managements of paddy rice fields at Ok-Chun and Yang-Pyung. The
experiment was conducted in 4 paddy plots; conventional fertilization plot (CF), fertilization by prescription
with soil testing with (ST+A) or without soil amendment (ST), and no fertilization as the control. In addition,
the freshwater invertebrate fauna was also surveyed at 3 sections of as upper, intermediate and down, in both
Jitan and Bungsan stream. The total number of the freshwater invertebrates was higher in the order of
ST>CF>ST+A>C and ST>ST+A>CF>C at Ok-Chun and Yang-Pyung, respectively. The population density of
aquatic insects was higher in plots fertilized by prescription with soil testing than in the other plots at both
demonstration villages. The freshwater invertebrates collected in Jitan and Bungsan stream were identified and
classified into 59 families and 90 species, and their population density was highest in the downstream among.
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Table 1. Differences in population of freshwater invertebrates

in surface water at paddy field treated with different fertil--

ization methods.
. . Jun Jun Jul Aug
Location Treatment
8 /23 /21 /14 Average Index
————————————— No/L -—rmmm-
CF 4 633 197 133 2¢4 100
STF 172 922 384 228 427 162
OkChon crpva 28 32 23 o 1% =
NF 19 161 152 87 105 40
CF 372 481 270 355 370 100
Yang-  STF 632 608 640 1136 74 204
Pyung STF+ A 270 445 334 638 422 114

NF 159 139 284 608 298 81

°CF : Convention fertilization

STF : Fertilization by prescription with soil testing

SIF + A : Fertilization by prescription with soil testing
added amendment

NF : No fertilization

Table 2. Differences in population of aquatic insects in surf-
ace water of paddyfield treated with different fertilization
methods.

Jun Jun  Jul
/8 /23 /21 /14 Average Index

Au
Location Treatment® 8

eemeemmemmeemee NO/L wecmemee e
CF 55 878 177 200 328 100
STF 137 878 668 367 513 156
Ok-Chon cre v A 55 628 218 152 263 80
NF 30 633 232 92 247 75
CF 57 1145 323 280 451 100
Yang-  SIF 65 1352 930 705 763 169
Pyung STF+A 33 1663 322 307 581 129
NF 33 323 357 248 240 53

°CF : Convention fertilization
STF : Fertilization by prescription with soil testing,

SIF + A: Tertilization by prescription with soil testing added

amendment
NF : No fertilization
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Table 3. Differences in the population of aquatic crustcea in surface water of paddy field treated with different fertilization

methods.
Branchiopoda Copepoda Ostracoda .
Locations  Treatmentst®  Jun/ Jun/ Jul / Aug/ Jun/ Jun/ Jul/ Aug/ Jun/ Jun/ Jul/ Aug/ Total In.
8 23 21 14 8 23 21 14 8 23 21 14
No/L
CF 50 252 - - 33 288 123 18 3 6 56 81 910 100
Ok-Chun STF 87 373 17 - 43 406 185 49 14 54 121 136 1485 163
STF+A 10 82 - - 7 217 168 20 2 29 79 37 651 72
NF 7 10 - - 5 91 8 15 1 18 16 52 303 33
CF 208 21 - 22 111 294 203 206 13 33 13 15 1139 100
Yane- STF 101 17 12 31 14 255 434 95 13 54 46 93 1295 111
g-ryung STF+A 205 25 - 24 88 347 258 530 12 41 22 48 1600 141
NF 179 3 - 27 133 87 208 471 51 14 11 70 1254 110
*CF : Convention fertilization
STF : Fertilization by soil testing
STF + A : Fertilization by prescription with soil testing added amendment
NF : No fertilization
In. : Index
Table 4. Comparison of the numbers of freshwater invertebrates in surface water of rice paddies.
Location Treatment® Date Insects Annelida Shells Crustcea Index
R — No/L  ———mmo-
SP 38.8 8.8 7.3 299.8 100
YangPyung P Aug /16 96 - 25 126 15
SsP 2.7 - 73 176.4 100
Ok-Chun cp Aug /14 ghq } 122 1065 70

*SP : Sustainable paddy field managed with IPM and INM technology

CP : Conventional paddy with farmer’s practice
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Table 5. Lists of freshwater invertebrate species identified in the Jitan and Bungsan stream, which pass through the demons-
tration villages of sustainable agriculture.

Order Family Name of Species
Custacea Gammaridae Rivulogammyrus nipponensis Ueno
Anostraca Asellide Asellus hilgendorfii Boval-lius
Isopoda Astacidae Cambaroides sp.

Branchiopoda Daphniide Daphnia sp.
Ostracoda Cypridae Notodromas monacha, Candona sp
Copepoda Canthyocamptidae Bryocamptus sp
Platyhelminthes Planaiadae Planaria sp.
Nemathelminthes Dorylaimoide Dorylaimus sp.
Annelida
Oligochaeta Naididae Nais Japonica
Tubificidae Tubifex sp.
Hirudinea Hirudidae Hirudo nipponia
Glossiphonlidae Glosstphonia complanata
Erpobdellidae Erpobdella octoculata
Mollusca Viviparidae Cipangopaludina hinensis malleata Reere
Mesogastropoda Pleuroceridae Semisulcospira fortieosta Martens
Basommatophora Lymnaeidae Radixauricularia coreana Martens
Austropeplea omula Gould
Fossarig truncatula Muller
Planorbidae Segmentina hemisphaerula Benson
Hippeulis Cantori Benson
Gyraulus convexiusculus Hutton
Ancylidae Pettancylus nipponicus Kuroda
Veneroida Sphaeriida Muselium japonicum Westerlund

Table 6. Lists of aquatic insect species identified in the Jitan and Bungsan stream, which pass through the demonstration
villages for sustainable agriculture.

Order Family Name of Species
Epheme- Baetidae Baetis thermicus Ueno; Baetiella tuberculata Kaziauskas
roptera Heptageniidae Epeorus latifolium Ueno;Ecdrynurus kibunensis Imanishi
Ephemeridae Ephemera strigata Eaton
Plecoptera perlidae Kiotina decorata Zwick
Chloroperlidae Sweltasa kua
Diptera Culicomorpha Dixa sp.
Nematocera Tipulidae Tipula kua; ( kub; kug kuh; kui; kum)
Psychodidae Pedicia kua; Hexatoma kua
Psychoda sp.
Dixidae Dixa kua
chironomidae Chironomus sp.
Ceratopogonidae Ceratopogonius sp.
Orthorrhapha Dolichopodidae Dolichopus sp.
Sclomyzidae Sciomyzidae ssp.
Athericidae Suraging kua.
Tabanidae Tabanus amaenus walker, T - kinoshitai Kono et Takahasi
Atylotus horvathi Szilady
Cyclorrhapha Syrphidae Eristalis kua
Ephydridae Brachydeutera sp.
Hemiptera Gertidae Gerris latiabdominis Miyamoto

Gerris(Gerris Selloides) gracilicornis Horvath
Aquarius Eelongatus Uhler
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Continued(Table 6)

Order Family Name of Species
Hydrometridae Hydrometra albolineata scott
Nepidae Laccotrephes japonensis Scott, Ranatra chienensis Mayr
Odonata ealopterygidae Calopteryx Japonica Tillyard
Zygoptera Platyenemididae Copera annulata selys
anisoptera Libellulidae Sympetrum eroticum eroticum selys; Orthetrum kua
Gomphidae Asiagomphus meianopsides Doi; Davidius lunatus Bartenef
Megaloptera Sialidae Sialis kua
Corydalidae Parachauliodes continentalis weele
Coleoptera Dytiscidae Neonectes natrix sharp;Potamonectes Simplicipes sharp;
Dlatambus(Agraphis)Fimbriatus sharp;Agabus browni kamiya
Hydrochara libra Sharp;Hydrochara bilineatus Cashimrensis
Hydrophilidae Redtenbacher
Stenelimis vulgaris Nomura
Elmidae Eubrianar ramicornis Kiesenwetter
Psphenidae Luciola lateralis Motschulsky
Lampyridae
Trichoptera Philopotarmidae Wormaldia kua
Hydropsychidae Macronema radiatum Mclachlan;
Cheumatopsyche brevilineata Iwata;
Hydropsyche kua
Hydroptilidae Hydroptila kua
Limnephilidae Goera japonica Banks; Neophylax- ussurinsisMartynov, Apataria kuz,
Hydatophylax nigrovittatus Mclachlan,
Glossosomatidae Nothopsyche kua
Phryganopsychidae Glossosma kua
Lepidostomatidae Phryganopsyche latipennis Banks
Odontoceridae Goerodes kua
Molannidae Psilotreta kisoensis Twata
Mblanna moests Banks
Total 59 76

Table 7. Distributions of the population of freshwater invertebrates in the Jitan and Bungsan stream

Location June 2000 July 2000 August 2000
& station In Off Totalk In Cu Ot Total In Cu Ot Total Average Index
No/0.09 m’
Okchun-goon Jitan stream
Upper 599 16 621 308 112 25 445 42 4 21 367 478 100
Intermediate 406 67 484 957 266 41 150 457 1512 45 32 1589 1001 210
Down 1,127 159 1288 318 16 14 348 2244 11 9 2264 1300 272
Yangpyung-goon Bungsan stream

Upper 1659 212 1988 52 43 3 568 782 9 2 793 1116 100
Intermediate 223 4 227 589 6 595 567 567 463 4
Down 1725 97 186 701 2 104 807 8% 8 6l 965 1209 108

¥n, insects; “Cu, Crustacea; Ot Other.

Table 8. Distribution of the freshwater invertebrate species identified in Jitan and Bungsan stream at demonsiration villages for

sustainable agriculture

. . June July August
bocation & positions m P of In Cu___ O n___ Cu___ Ot
No/L
Upper 27 2 4 40 1 1 23 1 2
Jitan Intermediate 10 1 4 11 2 5 4 1 5
Down 6 2 3 10 1 8 11 1 4
Upper 22 1 1 34 1 1 34 1 1
Bungsan Intermediate 20 4 15 - 1 12 - -
Down 9 2 6 15 1 9 13 1 8

In, insects; PCu, Crustacea; 9Ot, Other.
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