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Biodiversity of Invertebrate on Organic and
Conventional Pear Orchards

Kim, Do-lk - Kim, Seon-Gon + Ko, Sug-Ju - Kang, Beom-Ryong -
Choi, Duck-Soo - Lim, Gyeong-Ho - Kim, Sang-Soo

This research was carried out to investigate invertebrate fauna with organic and
conventional pear orchards, which used four collected methods; soil sampling for
soil microorganism, pitfall, malaise, and black light trap for over ground species.
Collected species were 37 species, 1,184 individuals in organic and 28 species,
501 individuals by soil sampling in conventional pear fields. Those were 38
species, 646 individuals and 29 species, 440 individuals by pitfall trap, 55 species
650 individuals and 47 species, 508 individuals by malaise trap, and 23 species,
201 individuals and 9 species, 42 individuals by black light trap. Collembola was
collected 389 individuals in organic which was 5 times than in conventional in soil
sampling. In pitfall trap, that was 183 individuals which was 3 times. The diversity
indices of organic pear orchards were 1.956 in May, 2.638 in August and those of
conventional was 1.426 in May, 2.011 in August in soil sampling. In pitfall trap,
the dominant species were spiders, collembollan, and coleopteran. Among Coleopt-
era, indicator insects for the evaluation of agricultural environment suggested were
Eusilpha jakowelewi as organic pear orchard and Anisodactykus punctatipennis and
Pheropsophus jessoensis as conventional. Malaise trap was collected dominant
species as Diptera and Hymenoptera of Braconidae and Ichneumonidae. The
diversity indices of organic pear orchards were 2.952, 3.120, and 2.010 in pitfall,
malaise and black light trap in over ground invertebrate sampling. The highest
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diversity was in malaise trap. The higher diversity indices, the lower dominance
indices.

Key words : organic pear, biodiversity, soil microorganism, pitfall trap, malaise

trap, black light trap

FEvete AA B A avAEY] S5 st o AR HRke 2 g
Ao tigt Bl AAWA 1FA A FAEY 58 Fre A A&t 549,
St HAe 713t wPoz e ME ool HA AX I Yot o]#fgt FAo wH A
Y FAAMIER SHAHAY dFEH DAEE Al frlsdel BasA HA
o, F71Au e 2)F 7% A2 20031 32,191F0 4 2008 114,649 0 F 43.1H) 2]
2GS 7HASTH AT o], 2009). fr71EH-2 AN EHA 3o ZAS TAH AAAZA
ESY E83H, A= T ddE S sk 5 84 BAS T3 AEHHS A= A
7} 7FsshAl ske (s, 2007)01M, fr7l s Aol e A48 B AETYAEL E,
3 Jnoﬂ o13l elFol A3t slol(Cho, 1999), #7103 Bl
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%7}7} shute] A7 | 7= ghok(e
%, 2000; Wolfgang 5, 2003). A& E]—%V‘ég] if% A&7k e 23 Q40724 F
Zole S8 FFR 7 AETGSFES =dstE e FAYE JTHA T, 2006). T HFHS
EXQ QA oA Fo] &, Fe| 2 BX T F F57e] BAE iy o]elst on
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57k kS 123] Axsial 9l EF rasEs A S8 e o9
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AFR) ZA e AAFTES XA Y8 pitfall E#, malaise E#, 7955 ALE
itfall E52 gk It2lol 10705 A A o}“%tﬂ LHFARe] &F LT mEE o 7—}” 578

= E Z22H F(114x76mm, BioQuip)S ZH5
H HEES 501] By B 9E ¢k Zelrg HA(RA
AL FA A7IEA SEERTH A= 20099 59 309, 69 309
=d AA 3¢ ¥ '1‘7']6]'04 & FASA malaise E%"
BioQuip*H Zﬂ% T4ske] 719 B3 v Aol 1708 2000 62 1€ A R8I
AR F 10Y FHF o2 93] FASINOH ER] AT AfFFdde opEdS Fol &3
ANFE ZFE0] FA ATk frobsS 33 At 22 T 8AFH thed A
2A174A] 2] (black light 4W)oll F1% = 30| W Qto2 SolA dtof AHF ettt
A& 20099 5€ 30, 6€ 30%, 8€ 14 33 HAsATh
3. FAHEA

Zt ZAAH e AAFE vgoz Al A2 $HES AAI}IL, $HE ASFE Me-
Naughton’s dominance index(D)E ©]-8-3}] 4+&3} % tH(McNaughton, 1967).

T A= Margalef(1958)2] R o2 2o|ste] ==% Shannon-Wiever function(H")
(Piclou, 1969) ©o]&3tAoH, T FHE AFE= Margalef(1958) AFE, #5E AFe
Pielou(1975)9] 21& AMg-3Fth
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d) Lol A IR R AELS ZASE DI (Table 1), EFAHANNE F-714u] ol
A 37% 1,184v}2], B3 Au) 28 501v+e] oW pitfall EHol| M= ZH2) 38%F 648Tte], 29
% 440vt2] Atk malaise ER T Folsol e 22 55% 650mt], 47 508vhE] ¢} 23% 201
vk, 9% 42vtl At 1A R o] Edell A= 53] SE7]Eo] 389utE] 2 Bo| A=
RA=dl AP A Bk suf o] Fol AR AW pitfall EFFol A= 183v2] = 3uf ©]
A AREAG EEV e BEY T dEoz Ao Fo| dofsly B EYEEL |
ojrt&ol| A FH3lHlol &3t BT EHAELE EBIe o2 AnFo g, &
7o T2 Ho|o B A(H, 1996), o|¥l ZAMA FEEVIE Ho|Z 3= ol TF
F7] oA #AYPrRo R o Zo] AHH o]fol7|= gt EE7]E malaise E
frobsole AP HA ftom F&ZolFolu oA & W2 Eko|ut pitfall EF ol vt
AR =l I AAE AFstr] M= g 7HA AFLWHE Adstr]= ol it ol
g Axe ) 22007)7F AFEHERE 2% OdA8S A 2 folsel 7 £
o} folsol 2ol pitfall E3 )L} net sweeping B2 F715H71S F3H3H92 ™, Longino}
Colwell(1997)%= 7Wv] ZAF A] berlese WS H4317] $913] malaiset} fogging WHS o
A &8317]E A Ak B Aol A 4714 HHES ARSI = frobsolAs ARt
o] 7Idd A Bot @ AL T AAF7E AP HASH o= vie] 544 AE S
BARZ A9 F7] WZol AA oftel &3t ol Sy Eo] flo] HA Fe
Ao E AE wela o] HHe o3t Tk ZAINA EGAHE 72 WHORE o
pitfall E 7} malaise EPOE HA3tE Aol & A L)

—_

a

Table 1. Number of collected species and population for each order in four collecting
methods on organic and conventional pear orchards

Soil Pitfall Malaise Black light
Order Org. Con. Org. Con. Org. Con. Org. Con.
S* P Ss{p|{S|P|{S|P|S|P|S|P|S|P|S|P
Stylommatophora 1 1 1 2 1 5 1 0 - - - - - - - -
Plesiopola 3 59 2| 44 - - - - - - - - - - - -
Opisthopora 2 100 2| 12 - - - - - - - - - - - -
Araneae 3 541 3| 9| 14|132| 10| 66| 4| 23| 4| 18 - - - -
Actinedida 1| 108 1| 72 - - - - - - - - - - - -
Acaridida 1 46 1| 35 - - - - - - - - - - - -
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Soil Pitfall Malaise Black light

Order Org. Con. Org. Con. Org. Con. Org. Con.

S* P s|(p|S|Pp|{S|P| S| P|S|P| S|P |S|P

Oribatida 1| 238 1]195 - - - - - - - - - - - R
Isopoda 1 4 0] O 1 6 1| 35 - - - - - - - -
Symphyla - - - -| 1} 10| 1| 5 - - - - - - - -

Geophilomorpha 1 4 1| 3 - - - - - - - - - - - ;

Scolopendromorpha 1 11 1] 11 - - - - - - - 0| 0] 1 1

Cryptodesmidae 1 13 1| 6/ 1| 4] 1] 2 - - - - - - - -

Collembola 3] 38| 3| 69| 3|18 2| 57| - - - - - - - -
Diplura 1 2 1 1 - - - - - - - - - - - -
Odonata - - - - - - - -1 1 (A

Orthoptera 1 1 0 0] 1| 1 1) 2| 3] 5| 3, 6/ 1| 2| 0] O
Isoptra 1 56 0| 0 - - - - - - - - - - - -
Thysanoptera 1 4 1 2 - - - - - - - - - - - -
Hemiptera - - - - - - - -1 1 31 3 - - -
Homoptera - - - - - - - - 51 60| 3] 14| 6| 33 1 2
Neuroptera - - - - - - - - 1 3 1 1 1 2| 0 O
Coleoptera 7 720 5| 26| 9|188| 5/190| 3| 26| 3| 39| 6| 19| 2| 7
Hymenoptera 4 88 11 4} 3]100] 3| 5| 21}153| 17, 61| 2| 3| 1 1
Diptera 2 220 2 7| 4| 17, 4| 78| 8|353| 7351 3|128]| 2| 29
Lepidoptera 1 2 1 3 - - - - 8] 25| 6| 15] 4] 14] 2| 2

37| 1,184 | 28|501| 38|646| 29440 55|650| 47|508| 23201 9| 42

*S: No. of Species, P: No. of population

B Ho] 93t EGFTEE0 BEIXE Table 29 2tk f7)Au Aol A 39E 24
503wte], 8¢l 37% 6817tEl7t AR EN ™ HAYA A A= 347 8Ll 72 17
145v}e], 243 356vke]7t AFH AT D50] B A2 399 ZApA BEEV|EY
N, AvlF7E 71 2ol AR AT Gl Fe 2t AeA dolA E=rt wjg- Fo
EE7)9} fEo] $HTFE o] FaL Q. OM(Choi, 1984; Park 5, 1996), M ENA Woll A T <]
B3R} ATAR NUA] 25T B £330 $a3F YXE Hstal J=H(Seasteds, 1984),
B AIFAME 7] AuiAGA o @S JiAGr 2@t fFrIAE A A B4 %
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Table 2. List of invertebrate organism collected March and August in soil on organic and
conventional pear orchards

) o 5 Mar. 11 Aug.
Phylum | Class Order Family Scientific name
o* | C O C
Mollusca
Gastropoda Stylommatophora Limacidae Deroceras reticulatum 0 2 1 0
Annelida
Oligochaeta Plesiopola Enchytraeidae 1 sp. 3 0] 25 16
2 sp. 0 0| 20| 13
3 sp. 1 0| 10| 15
Opisthopora Megascolecidae 1 sp. 0 0 6 5
2 sp 0 0 4 7
Arthropoda
Arachnida Araneae Theridiidae 1 sp. 30 3 4 2
Clubionidae 1 sp. 10 2 2 1
Zoridae 1 sp. 6 1 2 0
Acari Actinedida 53| 33| 55| 39
Acaridida 20| 25| 26| 10
Oribatida 34| 22| 204 | 173
Crustacea Isopoda Armadillidiidae Porcellio scaber 0 0 4
Chilopoda Geophilomorpha 0 0 4 3
Scolopendromorpha 2 2 9
Diplopoda Cryptodesmidae 0 2] 13 4
Insecta Collembola Hypogastruridae 132 22| 57| 15
Entomobryidae 99 10| 55 11
Isotomidae 16 11 30 0
Diplura Campodeidae 1 1 1 0
Orthoptera Gryllotalpidae Gryllotapa orientalis 0 0 1 0
Isoptra Rhinotermitidae 1 sp. 44 0| 12 0
Thysanoptera Thripidae 1 sp. 3 1 1 1
Coleoptera Harpalidae 1 sp. 2 0 16 9
Silphidae 1 sp. 4 0 12 7
Scarabaeidae 1 sp. 0 0| 11 5
2 sp. 0 0 8 3
3 sp. 0 0 8 0
Cerambycidae 1 sp. 0 0 8 2
Curculiomidae 1 sp. 0 0 3 0
Hymenoptera Myrmicinae 1 sp. 3 0] 42 4
Ponerinae 1 sp. 12 0| 15 0
Formicinae 1 sp. 5 0 3 0
2 sp. 0 4 0
Diptera Tabanidae 1 sp. 10 5 3 1
Scatophagidae 1 sp. 8 1 1 0
Lepidoptera Nocturidae 1 sp. 1 2 1 1
Species 241 17 37| 24
Population 503 | 145 | 681 | 356

*O: Organic, C: Conventional
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ZAbA 71ROl = 65ute], B3 sevhE] 2 Afu] Aol mE Dk xlol= A &3
ok 7 5(2009)2 G714 S AFESE F A uiEF A R o)) dporrectodea
tuberculata?} 657N A, AF&3}A] E& XA oA 2670 A1 7F EdF oY AT FE51A
AR FERFO=E syl v B 771 2 BHaught ok Agole Euiol
A EGTE, 57148 s A28 o= %@Z}i F 83 M ESY NFgde a3
7} Jom(Z3 7, 2007), dH EFY F71E %
As ST EGW HAast @49 Aedel T <l
1996) 2 Aol A F A ok B ey 7he] Zpolzh ] ot Adstr|7) ofH ARt 5
_% 12; ;qd:zqo] o:]?- Z,:z‘sgo] g Q £ 3
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(Fig. 1).
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® Organic

W Conventional

L= A )

Symphyla Diplopoda Geophilomorpha
* Natural Grade Group classified three part by 7 A(1996), A: sensitivity
species by environment, B: medium, C: resistance species.

Fig. 1. Number of population including natural grade group A species on soil of pear
orchards.
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Table 3. Biodiversity of micro organism on soil on pear orchards

Time Cultivation Diversity Index Eveness Index Richness Index | Dominance Index

(H') (ED (RI) (DD)
Organic 1.956 2.721 2.278 0.464

5 Mar.
Conventional 1.426 1.877 1.826 0.788
Organic 2.638 3.837 5.454 0.147

11 Aug
Conventional 2.011 2318 3.938 0.183

1AM A ] F GdEe 390 1.956, 8€ol| 2.638% T3] 1.426, 2.011E T} ¢ %;0}
71 A A A AE ol B e ¢ 5 AATHTable 3). ©] 5(2003)2 3173

b Alh”u} o Aedd l oreFstal WAL wot ArA S s} Eeko] A3t %4_

) 4 S(2009b)E BHAT Hulg vhEE]e] TE vpSoA =9 A

E—%% = 5421 A3 7715 =AM F57F 350] Bk A= 8707t

3.68 BTkl st eH, Frde] ARAME 7] w4 A F oS

*éol T i—?O} 71 4ol AeAE 6 HEs Ad 5 deS B Fa i

Orr‘

Table 4. List of invertebrate organism on pitfall trap on organic and conventional pear
orchards during growing season

Organic Conventional
Order Family Scientific name

M* | ] A| T M J A T

Stylommatophora
Limacidae Deroceras reticulatum 1 1 3 5 0 0 0 0
Araneae Linyphiidae 1 sp. 0 1 0 1 3 3 2 8
Araneidae 1 sp. 3 3 71 13 0 2 0 2
Atypidae Calommata signata 1 1 2 4 7 6 2| 15
Lycosidae Alopecosa virgata 1 2 2 5 0 0 0
Arctosa ebicha 1 1 1 3 1 1 1 3
Pirata subpiraticus 2 4 71 13 1 2 1 4
Zoridae Zora nemoralis 5 4| 40| 49 6| 10 5|1 21
Thomisidae Coriarachne fulvipes 2 3 2 7 0 0 0 0
Ozyptila nongae 0 3 2 5 0 1 0 1
Xysticus ephippiatus 0 1 2 3 2 2 0 4
X atrimaculatus 0 3 6 0 0 0 0
1 sp. 1 5 3 9 0 0 6 6
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Organic Conventional
Order Family Scientific name

M¥ T |A| T | M| T |A|T
Salticidae Mymarachne japonica 1 1 1 3 0 0 0 0
1 sp. 1 7 30 11 1 0 1 2
Isopoda Armadillidiidae | Porcellio scaber 1 2 3 6 71 27 1| 35
Symphyla 0 5 51 10 1 1 3 5
Cryptodesmidae 0 2 2 4 0 1 1 2
Collembola Hypogastruridae 35| 32| 32| 99 0| 10| 32| 42
Entomobryidae 14] 15] 35| 64 0 51 10| 15
Isotomidae 0/ 10| 10| 20 0 0 0 0
Orthoptera Pyrgomorphidae | Atractomorpha lata 0 0 1 1 1 1 0 2
Coleoptera Carabidae Damaster jankowskii. 0 0 1 1 1 0 0 1
D. sonaragdinus 0 0 2 2 0 0 0 0
Harpalidae Dolichus halensis 2| 24 31 29 8 7 6| 21
Anisodactykus punctatipennis | 32| 32 8| 72| 35| 69 51109
Brachinidae Pheropsophus jessoensis 1] 18 2| 21 4] 54 0| 58
Silphidae Eusilpha jakowlewi 7| 46 41 57 0 0 0 0
Aphodiidae 1 sp. 1 0 1 2 0 0 0 0
Cetoniidae 1 sp. 2 0 0 2 0 0 1 1
2 sp. 2 0 0 2 0 0 0 0
Hymenoptera | Myrmicinae 1 sp. 2] 14| 15| 31 1 1 0 2
Ponerinae 1 sp. 2| 30| 10| 42 0 1 0 1
Formicinae 1 sp. 2| 20 51 27 0 2 0 2
Diptera Tabanidae 1 sp. 3 1 0/ 4| 0] 38 0| 38
1 sp. 3 2 0 5 0| 20 0] 20
Scatophagidae 1 sp. 2 0| 0 2 0| 10 0| 10
2 sp. 2 41 0 6/ 0] 10 0| 10
Species 25| 29| 31| 38| 15| 21| 15| 29
Population 1321297 | 217 | 646 | 79| 284 | 77| 440

* Collecting date; M: 30 May, J: 30 June, A: 1 August, T: Total

OP

Pitfall E S 33] A X3t ZALZF AE £ F7] AuolA 38F 646mta], 3Y A ulol
A 29% 440v}8) gﬁio}"ﬂt} FE Y3 FEL AvF, EEVF, SAEY SolAdt
o

(Table 4). o= F< 3983} g E = 680l B B2 /fAF7F S 33t o]A]7]17F EgellA

ofN
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A3 Aol AHEES A Fety] ez AdEch

v W3} YEALo ol A pitfall Eg) %H;Slﬂ = B F A9 BF U oakE golA F
Fo} QA7 o BhthFig. 2). ©1 AL EGFTEEC] EDRTE 4A9] xjold] o) o

F< WETHE B I (Pearse, 1946; 7 5, 2009a)7]— QEd U ALl Auk Fxuk £

Shal U "ell= FEET= wijv 27t /lof #Hele F57E ¥ B7] Wiz s

.

EPopulation  ®3pecies
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under tree inter tree under tree Inter tree
Organic Conventional

Fig. 2. Number of soil organism species and population of under and inter pear tree in
pitfall trap.
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Fig. 3. Number of spider population in pitfall trap of pear orchards.
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D. jankowskii. D.sonaragdinus D. halensis P. jessoensis E.a jakowlewi
punctatlpennl’s

Fig. 4. Number of coleopteran population in pitfall trap of pear orchards.
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Argidae Braconidae Ichneumonidae Vespidae Apidae

Fig. 5. Number of hymenopteran population in malaise trap of pear orchards.

ArFe Hol FAo wet vz Anlet AFA AvZ Yred dHozZA e A
7} F2 = AufollA] o] Foj 2|3l Qlth(Hamamura, 1969). Av|= dlFH ot B H 7 4 7]
|

mol #ul AEA Fol o) e wow Ur A £57) 35S B2 £a) o
2ol 3% YA ok k1 o] W Avle) Wt GasA e YA ol
Po} & 5 A= ATl HBHA} T, 1976). WA §71 AANA An)e] SHol
H ge ge QAR olFtu not freld 270 8 4 9 Ao nelth {714
Aol FEL Arle FHo] b4 BekEH o T EAlu HPFS W 5
o] ol o ol AME Ao meln 1 oo ANS AR, mepAAR, HoAAR 5

= 1A A AT 28t o]E Fo] AxFel 2 el JAMTHFig. 3).
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A= F7IAA A 186vte, B A A= 190k 7 SdEAn AA v
T2 BA 33 A A7 § AR S5 F7IAMA 0F, BB A A= sFREe] =4
SFATHFig. 4). EZ JHAFE ZA A A A M= Aol A g7t 10972 = 7]
AujA o] 72vt BT ggton FebdA e E w3 s8vte, f7] 21vielE ol T #
A A AN A SolsiA =3t Yy SHASTEH = dPole A A Ik
W F71AE AN AT 57k 2 S 3ste] olF Fol B FrIA AL Ak Y=ol 2

of

7Fs7dol =tk & F(2004y T FHe] wAA FHol sk =T TS AN}
of FHA A9 TUHAEY|, 3B A9 FPA G P o T
g7} ol A AFEIFoRE Ak Hojof & Aolgkal gt e, AEAR FE
o] AAFFH7} TR 8317 e, 22 AFolgte FHe et A EAES 2
A AR et A

Malaise Eqiol] &gt &5F-S HE, gtejio] Wol A= Atk Table 1). HFE Foll H
e 1Xd YA Eo] 5 o] FUthFig. 5). A A= 2327t Bol A=A
H & gdEFe v FEIReY Ul AdAAe €447 6 ol AFEA

thFig. 6). =3 frolsel fdE FAsES F=2 g9 YrlF7F 23tk B 52005
g =0 A E 3G Blal FAOA froteE A7t AaL vidgiAgdo] Ak F
o], pitfall Efjoll= Z7I7F A3 S48 e FAA T 5] Bol st AF Wzt
A== A#Ad o] ¢ Wttty R stiA f-o15, pitfall E3H, sweeping BT AH&-8=
Aol tfd Aol Bastrar siqivh 2y B Ao s Hdedh vhet 2 Al o
ol Frobsoll g AF ATt F57F US ol B S Hlasts Aol A Zo] A}
&

4 eobs @AY WHos Bumh

N
[

W Organic W Conventional
250 A

200 A

150

100 A

50 4

a L T T T T T
Tipulidae Tabanidae Tephritidae Drosophilidae Calliphoridae Sarcophagidae

Fig. 6. Number of dipteran population in malaise trap of pear orchards.
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Table 5. Biodiversity of invertebrate on pear orchards by different collecting methods

Trap Cultivation Diversity Index | Eveness Index | Richness Index |Dominance Index

(H') (ED (RI) (DD)
Organic 2.952 5.159 5.713 0.263

Pitfall
Conventional 2.587 3.921 4.440 0.379
Organic 3.120 5.535 8.337 0.349

Malaise
Conventional 2.398 2.812 7.383 0.551
Organic 2.010 2.349 4.148 0.632

Black light

Conventional 1.507 2.033 2.140 0.690

olde] A& ntgo®E A WHE AT F S E43 Z3K(Table 5), pitfall
ER F E}OkFJ} F71 Al A ol A 2.952, 8 2.5870]%1. 0.1, malaise E - 7] 3.120,
#eY 2398, FolsS 7] 2.010, T3 1.5072 YEFY malaise EY oA £ thd=r} 7}
=%tk v F E} Y7t e folsoMe SHEZF F7] 0.632, B3 0.6900.F o}F
Fr7IA A A AP A A] By BE Rl A =4 UE

M—t— , T ZH Ax9 AASe AUE FEAE vlsiy F39
EAAAS YR 7] g FE(0] 5, 2005), B AFAME F7] 8] H5de] AE FH-o] o
&l des & F Itk
V. A A4
71 v Fede] AEF gUdS A6 A8 ES vATES EYAFHE I

“1 X]”Prgl AE ZARE pitfall E3Y, malaise EFY, frole& AMEStA AT B
NME SO 37% 1,18401), T8 AH) 28F 5010t QO pitfall E oA =
Z}7}; 38 6481, 29 440u}] } T}, malaise EH T Folsol = 22 555 650vtE], 47
< 5087kE] oF 23 2017, 9% 427t Atk EFAFH A FE7]H 0] 389rt2 2 Hol x|
A=At FFAA Bk su) o] ol AFHEHALM pitfall EH AT 183} = 3H]
o’ AR o] ARAERZ JALHATh EGLTES F7IAMAY T ddee 399
1.956, 89l 2.6382 32| 1.426, 20112 B Eo} 7] AujAo A AHE thFAo]
=A%k

Pitfall E 2} ol 4} s & AvF, EE7F, SE AT SgE Foll &

=]

Z= se
A Al & HutolnA g, FeRAPest fAANANN S 2h 5B} A%

;\)L
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HEo] = 754 0] =AU malaise EF ol 93 TEF L HE mlgjio] Zo] AFEHJL
o, 2FA EHe aXHI YA Ho] FE o|FUTE AFE AEY] T ohFE A 2
I}, pitfall EH Q] FohS=r) F71A iAol A 2,952, 3 2.587°]1 S, malaise EH-2 F
7] 3.120, &3 2.398, FrolsS 7] 2.010, B3 1.507= YEFY malaise EH Y F o
=7 7P =30
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