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#w 0 W

1 @0 B BB~ & @) < IR il 1
ST TCLERETH D, Wk, At BEEE .
R L Wik Al o B Xz, T
B fL o o Wpiiilcdh h T b o b
(LF Tz RIS IG s fo— i BRI iAo h T i
M hTuw5b,

Wk & AT O RIS T T Wi &
HBMHUNI~ I L TIRES D L 5L,
HEHERS 1202 (k> % S0 R M G T~ &, i
BE DML My & bl —D W - Tk
. CoWGo ko &S OMRILE D ON
Mo EbL D, iy TR = U
XhcT it %) (bending wave) 25EH D . 2
D& S BN S B O MR iz T
ThHEE S v h,  F o Bcrity AL Bl RD
(Zhs, v +F, ~H, Ceratopogoni 2 5 h oy -
) oy, B rofEic L oiifhz @i nsd,
ChHHo -EMIKko L SicElycx s, T
b, Keprd k58505 2 Az i
LR, kol oM M ho BRI~ il
D, ML o TRETD N il & sy & M
Hisigm HMIRz it s b, QS 5y

KA AVESEFT BT D 2T R E T IVE #iis
il st (Gray, 1951, 1953, 1955, 1958, 1968 :
WALLACE, 1959 ; GrAY & LissMANN, 1950, 1964 ;
LL1ssMANN, 1950),

G HE A 0 W B HE 2 ds v~ T, IR
ILEAEPP~CHIOBMEMBETHD A, KoL S
te 2o il Bady > Tud, D oLl
B L oM A BRI WA TLB 2 L,
2) R E I L DS LU X D i o IR
Ve Mz DYWTiZHD £ C, ToRMAHHO N
XX F LRI GTIENICIRG S A ThH D,

—Ho@io B Lk BRE TN
KA Hoplolaimus (Criconemoides) (2 4 h
XSt bdho i o KRR, ARTEWI TR AT
% Desmaoscolexr -1 T = 40> Eeiligh, ¥ -

dedEty Oy yeAR Wy a1 23

Wi Ca i+ 2 ey Caetosoma (246 5 i
MbDw e 7 B Y A BGEEELMGRTLD
ISTAUFFER, 1924), L/ L7esiH £ < 0@ tit,
W5 % btz bending wave 23U 42 B8 TR &
B REINERT A 2 kick 5 THET S,

-Hn e o PR 0T, B~ o il b
ik - Thedh, MBI A L TLC
PR Y 1110 1 M YT 21 T T M R 7 A
DI e D TR O PR (RJE T 5 At it i
G 2 U3 7020 D BEIRREHE D TR SR S P
BL7F 2 5 BEEM OSSP B
CEABIHIC Y CHEIEL TH A ENHIB T
% (HARRIS & CrorTon, 1957),

BROADBENT & KENDALL (1933) {28 4Y iz ¥
LB oMY, FeLLER (1968) o, 5 fR i
(23T AR (random walk) o &i& LU CHF%
L 7z, Tieirb Trichostrongylus retortaeformis
Ol Tl 2, TUioM - Wil <
ks, GERN7cWFRedt i % file o 72,

gk Tk, rdnERkiz X 5 3 R
Ok X R T L MH R Tw D (LEE,
1965). Lo LR LTI X 2 28000
W B HESIE OB 23 28 b, Bl - 5 » 2 (track) %
PWONFIELTESL 2D EATED, KK M
2350 T RODE & STAAR (1961) (I Wity% /8t
Heterodera rostokiensis, SANDSTEDT b (1961) 1%
With %82y Meloidogyne incognita incognita
ZDLT Ty 2O EAL TS, 1
GRAY & LissMANN (1964) CE BT 18R 803 % 1
TN/ Panagrellus situsiae & Haemaon-
chus contortus O EYAF RO X &5 2T
% . WALLACE & DoNCASTER (1964) i3 4%k 31t
15 L NN 4 A IO T ) RS R & ) - W
Py LD Il BRI RO & AR TR 7
Wkt o R MEL, chbBUOBIL
BATUNIZZH U THH 9 EHEML 22, WIS
chizoWT “r 1 h—7I M T o 7 (sinusoi-
dal track)” O W 2 T35, 55 70
flix D5 WWIBOIILE 22 TR Bh T
(Y RN

WEAN D% oo Al 7e BF 98 1L Gray & Haxcock
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(1955) DO THdhWeh, @ = (Psam-
mechinus miliaris) DR TOEH I E (Gray,
1955) 12083 %, Ki roUECillEho SR b &
fitews, —FRlisO*+ 1 v =7 TRUSND 2
RS ML, MacHIN (1958) 4, Wi &4k A
T35, LaLl7sih, BROKAw (1965, 1966)
BB Y1000 D AL ET7 Ty 0, kv
F47F 0 BEAYMHL THcY < DM
Wlhe, v = (Lvtechinus pictus), &+ (Ciona
intestinalis) 3 X U5 -3 n A (Chaetopterus
variopedatus) OX--45 o il pk B i+ 1
voh =7 LR E L T R KL,
N A OFHTOE L & B L o diBUA
(F5 & L7, FL T Brokaw (1963) (X K i
Wizt L 3D 25 4 — 2 —FhHiv, BLOEW
& BRI OLTiiad GrAY & Hancock (1955 &
(LR DAL, ek Dk S il
BEANILL ICEHBOREN S I DIZBINL T
“on-or-off” @ HH: T -EOMEKIZ LD ML
iz ‘KB THL0THD Eli~ten, B
G =, 4, 2T h 1020 TH
VDR B oLy =, F v
ORI THT TR E R, V030 1O
I FARFETARSRIY =8 FR L0 2
fOrY ) yeFATRESS NI o &t
LT b, it Macuin (1958) 4 X U Gray &
HANCOCK (1955) (% 2 Mo ~2 5 £ — 2 — (i} & K
Wiy B W ter v = AL DT R iTe - T
. FOH BRokaw (1965) (2 3 D 15 4 — % —
(Moo e X, MPHRA R X OEBB DI X)) &
Mvs, kSR IO oD R AL L D BIHL
Lrétof%&evfnubftwmwmom
Prizix, Mg ERMTEET L 2

A TLETHDS,

RENE ML, WEE (1968, 1969) (L7 4 7 A
Strongvioides (= 8. pavonis SAKAMOTO et YAMA-
SHITA, 1970) MY F MLz THR
T 5720, KPR NT Lzttt Dl
3Ty 2 ORBEIIOGTEN, SR
COHiERL EIZLT, T o 7 OIEHE Y

Pads X UOLHE(LIZD L, Fi7c iR sine-gene-

AR =1

rated curve (L F SGCHiz kD + 5 » 7ML
ZHEBEL, SGC k. BIomHE o a0
MIZHERBH T Ef v — 7 PPHL &I
BEOMBLHN, EHLOTHE L &L
mizl, i hmikdho SGC fkizfiie 5 2 Wo
RF A==tk HERNO P HHE D B T
Mote, SZizZhbofific 20 ThiliNa,
REALUBORBEI LTI IO T » 7
o SGC (b @ JFdiie BUEWM FHH X IZoWTie

Ko Tiff) Btz il L 2o, #EiEdr ot
Lo M T, “HLCHEE", “HE &
RExhZnfEmR 1% T, 3% I FTHWEL -
i'f-'i"»f’:%/l'\'l.,f:“

L BHBIUTHE

L @itk 15 ithsd, Tihbt
Strongyloides pavonis ONYATULE, 1T AL
HEHE L, S, papillosus, Ancvlostoma caninum,
Bunostomum phiebatomum, Cooperia oncophora,
Haemonchus contortus, QOesophagostomum ra-
diatum, Ostertagia circumcincta, Q. ostertagi,
Strongylus equinus, S. edentatus, S. vulgaris,
Trichostrongyvlus axei 3 XU Trichonema sp.
DYt 5 0T Rhabditis sp. OMERELN T
HD, chHX=27 1Y, fVvF 72407, 1%,
ey Y, v, v OWMiA 28C T3~8 HEjJL
LTI LDoTHy, &<z Strongyloides
pavonis OMUSFULZ-D T 28°C € 3 UK
o KRnzigiLfc b oo ak e, ok
Ui 5 6 S, pavonis £z { % )Rz
Shic,

BRI L BT D -0 NT I AT 1
F7rsxeUTERL &, W1Ko & 5iz
1D AT A F 75 AOWMIZ, NA[ZdL )
IZATAN S 7 AK LR, 2o isiio
AS5AF 75 AERILBMRLZ 1D AS 1F 7
FARME, TIIZCEL2HDRAFTAIF 7S A
DORID# 15 mm DRI, KA Ex Xy T
iIEAL., B#iz Mo 25 1 F 75 2kt
LH, SODLHNILTATAF 75 A LiZWEVI
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i, WRBITER TR OGS IZH 2 5 &
9 1% @\ LDk MiL 2,

MELD 720> DO WIBGHL K GBI A (e X
#, 7279 AEiEMo i ioPRizfr i,
FO K ER 122 B b Ty 7 DREHREE
HOERLIGKON T Lt a1 ok,
5 BLUFEE I FCRU R X SNzt s
DYIEENTHY, F2okjiiu, W1 v 7
A WCERLIN B RS ¥ RO BRI L T
DFHE S 5 7 EBDLBEDLLDOTHD, 30D
FHikiz 16 mm » £ 5 & O THREIRE L 226
Wiz A n% L SR RNEX T2 ) THh D,
DIz TR MBSO TU s Td
XD EETD, ol B oY O BRI
Eh -3 AFRBLTiicbhte, F2b5
2 DG A 3T IR ic > w0 Tirfe
Uy, BB (B RIE LG ER L SRR
- 75 AL TEREL, (L2 T
2 hts,

¥ b Ty 2DMBOMIRKDO L HiZL Tk
Xhte, 6O HZPEITBEG - ol s
i, gEaolloles L, BRI (F2Em
MHERENT (FfRii&il) ERESINR 45
o 1/2 L1, BED O o Bl R SR
Behdiid Lts, Mo R bbb, Al
MG E T, FRR LIS, H Dy
NS HETOMMEL.
JNTEHL o,
MEReoitizizk bin7 5 v A0 .~
LU 7 1 A/ 5z

e

16mm » £ F{Z L

-I: D f;o

I 52 B& RE #%

1. REhEEHDRE
Strongvloides pavonis O MWY(FLiZoSLToO
MBS TR Bh BN 2 3513 2 B B0 7 75 1)
LS EZifi T A, SOz EIXEERT 1% %R
P Bl bWk A, 1I6mm H 252D 64
Bli/sec. DM THREE L, - ~@ERFRVEIZ {5 178
ﬂomwéu(mﬁn)tlow%rﬂmn, i
2Oz MO IR -~ iz A 2 TH#E
RIS Z Ein ks TR S e (Kbl
B AB B LU CD MR 2L B2 IEDILE 1t
T FTihebb, ORISR T D Mk TN

RSS!

el fEd S

0. 00000 see, 1

0,09375 s

0. 18750 <ec,

0, 28125 se

0,370 sec.

0. IRRTH sec,

0. 50250 see.

0. 63625 see.

0, 75000 se

088375 =ec. o ) l’—“—"‘
]
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DFR & e T S &z kbl 5 -
THEIEIKL, 084375 BENZ LI Fisitia
L, EohOIOPEIANE L o o biz, 028125
B2/ 6 22 (T b R i ] o i Pl & £2 T
iz el %, o X Sz ptdinn
ot ES TR 2 T <,
LD W B HEME R PR A IR, B~ ke o
< % {5l (dorso-ventral undulation) & §is 4t
(LEE, 1965), MM 1D [ 1~4iz55F L 912, &
o BEHORELESRO M, HBREEXND,
SO C LI B D AEFHUDED Mk X
URIMB R HEE LTHE SR D, - TREKP
B d 1 D ST D i oD BECR HE £ 7 U5 g
LA hamnizBlTsiEoREos5 2 &
RSB ND, Tihebb, Tz TR
i bo A (o ifhofiEix, M1 eiim K«
2CIAM, K3 TIREMN, K4 TREMIZFH
T D, dMETHZ AL R EDR MO N X 23 &
Fite s T UM R D foabiz, S, pavonis O T
$050 PN sk THEE 2, IBERINY
AL, ST T A 0N & 2 5t
L2y, 50 (o mifko 56, likaAdifliz+%
Lo 28 oL, Aizdd Lo 22 6¢, 5%
Fofisfed > TLTL, WlLfiieTs
LS sidvzion., Tiehth, AN
2l Dby ARRZIe ST BEMEL LG D,
BUZBEU AWK P e it S L o R
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WL o [425 32 0029 Zliiny, @iikiiidok
B N o A0/ N SR B I L £ /28 (1.1 ]l i
L T TTAGIZHI I Teat S B EbiET D
7 TH- T, HEENFOULEOBILHH D D
HoxgsizienF, RH4FHLICH I2-TD
BEALEIZR D, S pavonis W (T U & Sl
15 RV Tlifhxd, FoIREX 16 mm
H 45 (WL, 56 @)fsec) THIMLALZ 11 20
b, R PR RPIIE RN A 2
ths MO TOGLR ML 22, DL THS
ok Skt ti i EO 5B Lz,
EH LR EOWIEOND 08 (i) b
PGB A AL, oS T4 EHED

(lateral slip) DAL ANM % a~b & L1, MAHNE
A0 DK BEED Ol ik o 60%
Ux’}‘]f&’d 'f"%nd*lh%%(fﬂif‘én% tf)r')
60% DETNBIINE BT OV io bk & A
L, &5i280%, 100% LUND Hi w15 L, *
ozt aREER0TF ) (1~13) #EHIL
LRI 3D L 5 ThEH, bbbt
1~3 %2l 4~11 2, 12~13 %JEfHe LT
RATIE @Yo E U, R
OGO FWFIL, HWHIO 2Pl X h
L 60% LANIZIR E A EH B ERUBLENTH D,

LNES 35
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2. Py IRBEORY

SR AURINAC R TR 22 Dl F 5 o 2
T LD XA THE, AW IR L L
THHEND, Mo X Skl 2ird 2 &z
IS TBHTHDTH5HA, ik M Lo 425
LTI S oD F TIRAYM TS ), A
Mot F R L 7 » 70RO ENE
BRTHD,

M ¥ 55 WORIT P SR 2 Tl
ORI AL 7o, HBRUUT 1 KD ANE KA & L
TRHND, HHEDEED UL E T T AUy jif
H~ihx, #EROBFILIIZEN O & W —
HEM Dt LA X ThinE+ o, C
OWEGERBIEHEDIEL KL 7 14 A, ik
W FERRS O BIF 2 R ¥ DI SR D 2 &
2L o, 7408 RZMBRELTES 5 7 %48
oo ercEs (RN D26, 2K LK
i),

S. pavonis SEIRAFIS WA D F b E R IR AT
(AR st 7 o 2O FINILET 2 Kz

23

AT S, el LYo 1.09~1.29 (5T
. T sHOBAGZ L TS, HAIC (ks
E DR L 7oR 0, WETRA 1~9 Mo
ATEE LRSS e 1o, Whk1I~50
ik ELCBEE#EOS s, F 2 )T
O [} 25 12Tk S IZAEYAF UMK P LIz
WTRKEM L ) 2T D KON S BRI ()
Bl & THGIET 2 08, BEISHL (435 S 4o Bd
1 v 7o dikizifi ey, 1 o (4
2T E BN 7, 22HMRCEYD, 2O
oL TSk nb B s, 276

s|aE

1 1~ b 99 7 LoR@EY 40+

A YV A

. o w B R
W oo - —— W E B R
T AU
1 599 23 20 29 25 27 26 26 27 27 26 27 117
2 584 23 2% 25 2% 20 27 28 26 27 25 26 1.13
3 618 24 28 31 31 33 32 3B 32 31 29 31 1.29
4 577 21 24 23 25 25 25 25 24 2% 24 25 L19
5 568 22 25 23 23 25 109

Y L
T ww
N
4 1 2 3 4
W @ 2
1 584 22 17 18 17 20
2 568 20 17 17 18 19
3 576 21 18 17 17 21
4 592 22 17 18 17 21
5 616 22 17 18 17 21

) 1~9oMMANO - 5 5 7 REEMM &0

) 1~90 WM AMD 5 o 2 ER 00T

MIW WHI v 7@\ TFicLd L3597

23 23 26 26 25 24

[ T 4 m (_u)r

5 6 7 8 9 PHE PO
18 17 17 20 17 18 0.82
16 16 17 19 16 17 0.85
18 17 16 21 16 18 0.86
17 17 17 21 18 18 0.82
17 17 17 21 18 18 0.82
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¥, HEMINZIIL /AN 3 KD Y T,
FF oy 2T ROBERE DXL, Bk
D 0.82~086 (xR L7z, b T v 2 Wiz
LG, BREIRzEmWE Dl &R B L ekl
B, diff 1~5 offkds X OB 1~9, &
iz d, 8OBrL oM & oMoEIRFEL <
BELBEBBRT, LarLicds, REIN 0K
WTHBIRD L SIS, RETHBRA LT » 7%
faE b OB MRRIITKL, RIS 1 v 7 g
BEELITHLCLD, LATHIAD, ZDX Sk
RERHIB Rictedd, KiZA v 7 O ER
z, IMBETEMREEAFRNEFIZLY, »1-7
5 AR TR A v 2 2N @A 50
W file -1 (5 K),

R T G R
‘ 1 TR

ARG KT TR
H5E MNEA Y7 oM

& B H L IR % 35°C GRENZPITHY 30 43
M, % AL SEEEIC LSRR L, REETGO
KIPRIED IG—{E 2 TEH o, WK v 2 #0101 mé
Y¥TEDNETH—ITHAIL 1=, TesWICEEL T
LERTE A v 7 BIEDLDD AR BEL 1o
(KR LL o [ 28 3 X OF (2 29), BMtoFHEIZA
LB MODOKONALNEREMOKEHRK A v 2
ORGLELDOTHY, REOBEIZIZE S »
7 DR ARSI E R Y, ShiZiisT
M|t P50 2 2l AT, MR
IVoDE30~38IL 7 » 7 DCEDHARY 16mm
h A7 (8Mfsec) THMELALDTHSD, Z0k
YIS LT S. pavonis (T 6 ik + 5
I BRMENBEBETHE, WAL ST,
v Z7HiE, HBILE L TR ERITISHTTOLB
, LOLBERX DS, FFy 2O
XL T, MUEBNTIRH & o Hed R L 7
£5UL  R(E 1~5 o kXl X OMERA 1~9,
LI 4, 8oL & DML DRTILFH L < 47
BLRBBMT,

BAZ WEA v IRMZLE L T v 2

i i & 3o 2 W ()
) it fhi e FEH  SPIIY
? 9 () 1 2 3 4 5 6 7 8 9
1 581 22 20 19 18 21 21 18 18 20 20 19 0.86
2 590 20 17 17 18 22 17 16 17 22 18 18 0.90
3 578 23 17 16 17 22 18 15 16 22 19 18 0.78
4 520 19 18 18 19 22 19 16 18 21 19 18 0.95
5 603 22 20 18 21 22 21 17 19 21 20 19 0.86
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L, {BDNFHEIZE~TRIEA B, UL Liesid
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DEoMEA vy 7t - THOhEFT o
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e Tuvdh, K40 B0 i i Hso i) ﬁ&mwﬁféwﬁg#ﬁhkﬁca
i CH>T, FF o 7138 el L T Bhd, COZ LXH o143 @ Stron-
T b, #f KA Z TRl o8P M gylus equinus s X OV I 4 © Haemonchus con-
ke —Ic i 2 B 2%, ST N E L D) fortus DMEYAT WD & 51 P Hi% T2 T,
TRBEEAFEL NS, 442 T, Jimdsik WIBOROM Mo psHiDIHIC L DM E, P
DB emctifehbidd, WIBEHELLANEL DR 7 {e BRI IS X L, TSIz D o
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Z &l
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4 211 (211211 (3013 197 (193) 190 (1909 193 (107) 197 (197) 197 (201 207 (201) 2% (20427 (a1 1)
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WHHC LD b5 » 7 BORDIC S, Tihobbil
Bole ol O & & i L 12, H5F
S. pavonis AT D 5 HF DG TH B VAR
#HThd, Tqicksk, 2L+ 78
DI E T HITIM L DM DERFT L IRED
Bhigvs, BTSN & TR & D
F 7y 2O | OJe S DRIIILE XL
Bhigys,

PS5y 2T oMo oliifi s
LCiE, fecalle, M=, il & g LD o380
EhTwah, Chooffiolixmns i,
FRERDEGEEICOWTHRMN L A, il el
K L S. pavonis e 2L 5 M o Folgny
V¢S 70T hERME L 72 10 3%
BTt -1,

F S o 7RO B LT MDDl
B (C) 11, s T & DI M i (U o oF-
IR IO @) CERU Aol O R TR L 1,

Uas? = lz‘il (e—ZPHIN—-1)

(MU N-1ixfihEths),

C = U2 X100
FOFHUURG O R T L sz, e L AR
Bl il T b /h X2 &M B & g
O, Ko, B, RO kE{ D
ExM 1,

BWEJ/ + 3o s WHOMEM (1) &
LTOBEMEL GEHRKN: 5)

I ST N R
VoW g Yany 3836 6 g
2 A7y 1606 2 @n 6313
3 A9y, M6 ag 26 50 60 (30
4 A0 185 (g W95y 5ligg
5

B7 15 50 @8.9)

05 (40 M6 (g

i) 1) MEINLE
2) WEMGZGTFh 0 W0 PMiich s

e b5 o 2% WO 5 M A OIS
ENTHERRL Y, BalgBiLLTHWS L
MO ik tilg »te, RFFH LIS
NiflixD ) 5 5 20WRLHEBOFHL L Rig-»

fod B HO (K VI D [ 45~48), Zh b
AABLEISCHELAE, BTHRIIZHLLD

4 s oWTH# 10 HloBBO Al il W L 2ok
HiitH 5, TFABABOWIZIZOGTHHNT
Jut, KB VIoL 5z, AR (1445) Ly 1 v
H=FIZRIIL, A" B (1K 46) 1 A iz 5T
Wi AR T, 9R 10 i kiAn, B (A7) 12U
KA 5L, 0RO LRIl X Ll

szt L, ARUSIE~TRI R s ko
TR E L, il Pk R OERAEE (Ul

BIE 92 LBWRT AR
Mt @y AW N T e W BN e WE
YO RN g T W “:;;‘ * &/1 {‘”,;f" ”"/1 EHY
20 SR 12 N7 SO 1 N 72 R 10 W (7)Mo S

P A 225 450 - — 153 65 309 4.80 1.42 1.30 1.89 64
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NUMERICAL ANALYSIS ON WAVY TRACK OF NEMATODES

Takao SArRAsHINA

Takikawa Animal Husbandry Experiment Station of [Hokkaido,
Takikawa, Hokkaido, Japan

Analyses of the bending waves in the locomotive tracks left by the nematodes on the
surface of 190 agar plate coated with drafting ink were attempted by the help of many photo-
micrographs. Four types of the bending waves, including not only a popular type used by the
most workers in the past but other 3 principal types, were chosen from among several thousand
tracks provided mainly by the infective larvae of 15 species of nematodes including Strongvloides
pavonts. A functional formula suitable to these 4 types were investigated. The results obtained
are summarized as follows:

1V A forward movement of nematodes depends on undulatory propulsion always, expanding
and contracting their ventral or dorsal part of body alternately. On the surface of agar plate,
such motion is done horizontally in the condition laid themselves down on their ventral or
dorsal part of body, right or left side. No difference is recognized in movement between right
and left lateral turning. Bending wave formed in the head part of nematodes is transmitted
smoothly along the long and cylindrical body toward the tail.

2% In order to make the forward movement of nematodes distinetly visible on the surface
of agar plate, a methed of using 15¢ agar plate coated evenly with drafting ink was originated.
According to this method, distinet nematode track (about 150 times as long as the body-length)
is obtained as a black curve. narrower than the body-width of nematodes, and the lateral slips
often seen in nematodes swimming in water occur very seldom.

3) With regard to the arc-length of nematode track, there is no difference between the
arc-length produced from dorsal contraction caused by ventral expansion and ventral contrac-
tion caused by dorsal expansion in the nematode body, and the arc-length shows more little
fluctuation than the wave-length, amplitude and middle axis.

4) Various individual waves of track are classified into 4 principal types, A-type (resemble
sine curve), A’-type flatter than A-type), B-type (U-shape) and C-type (horseshoeshape). These
types do not follow the sine curve which has been considered in the past, and the gap between
sine curve and track wave increases from A’ to A, B and C-types respectively.

5) The track waves are transformed into the normalized curve using the arc-length of track

(+) and the curvature on track (7)~ , which is measured by letting a point as a origin on the

D

. . . 1 < . 2= .
track, and the normalized curve obtained from the equation " =A sin -5 5 follows the sine

RYAN
curve quite well (A is amplitude and A is the track length in a wave-length).
. . 10 1 .. R .
6) Owing to the formula for curvature 7(717{ =0 is the angle by which the row deviates
44

from the mean track direction), using the angle i") and arc-length (s), the above mentioned
equation is integrated and equation =@ cos—:'\:;‘s {w is the maximum angle the curve makes
from r-axis) is obtained. Namely, it was evidenced that the curve of a track was expressed as
the sine-generated curve (SGC) which is obtained by the equation mentioned above. Further-

more it was proved that the SGC becomes A-type when o is 60~70°, A’-type when @ is 40°,
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B-type when @ is 90° and C-type when w is 110~120" respectively. Thus, it is recognized that
the SGC for all 4 principal tracks fits quite well within the range of the body-length of nema-
todes (approximately 600 7, and that the differences in the characteristics of the 4 principal
types of track waves depend more on the value of o rather than of M. and the range of o in
tracks usually indicated an angle of 30~120" approximately.

7) Parameter M and @ have a mutual relation and acquire regression lines. A and w of
track from infective larvae of 8. pavonis are not influenced by the variance of 64 in body-
length. It is considered that differences of track waves among cach species are mainly related
10 defferences of structure in their body wall. Velocity of nematode decreases when the value
of @ is increased. Under the thermal gradient, however, pattern of track wave is not changed
but velocity of nematode is changed. With a lapse of time and an increase of agar concentra-
tion, the value of M decrenses and also the velocity of nematode decreases.  Increase of agar
concentration confines the smooth forwared movement of nematode because of the decrease of
the water film surrounding them. When the value of M increases and the number of waves along
the nematode body-lengih decreases, velocity of nematode increases.

8) The recording method of the locomotive track of nematode used agar plate conted with
drafting ink is better than various methods used in the past, and the SGC equation derived by
use of 1wo parameters, M and @, is superior for expressing the bending wave of nematodes.
Moreover, it is suggested that these methods may be applied widely not only to nematades but

also 1o other undulatory organisms.
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By % I(1) & KYOKURITSU NO KEISAN
# SUCHI BIBUN
DIMENSION Y{100),R0(100),BIBUN{100),BIBUN1(100),X(100},02(10),D(10)}
READ 0,KOSU,N
READ 1,H
DO 10 IP=1,KOSU
READ 0,III,N
READ 1,(¥(1),I=1,K)
Nasif-2
Hl=H+H
H2s=H=H
DO 5 I=1,H2
BIBUN(I+1)=(¥(I+42)-Y(1))/HL
5  BIBUNL(I+1)=(Y¥{I+2)~2 *¥{I+1)+¥(I))/H2
K1=K8-1

Do 8 I=2,N
B=(¥(I)-Y{I-1))xx2¢+H2
8 D(I)=SQRI(B)
DO 12 I=2,N
%(X)=0
DO 13 Je2,I
13 X(I)=X(I)+D(J)
12 CONTINUE

DO 6 I=1,ik2
6 RO(I+1)=BIBUN1(I+1)/(1 +BIBUN(I+1)12)t1 &
TYPE 7,(BIBUN(I),»IRUL1(I},RO(1),4A(1),I=2,l1i1)

7 FORMAT(3X,9HBIKEISU-1,5X,9HBIKEISU-2,5X, LOHKYOKURITSY,54,@
12HKO 1O NAGASA///(2F14 3,2F14 5))

# DATA FITTING BY LEAST-SQUARE METHOD

# # DEGREE OF POLYNOMIAL

# N A NUHBER OF DATA

Ml=M$l
CALL LEAST(M,K,X,R0,02)
TYPE 9,H4,N
9  FORMAT(2 HDEGREE OF POLYNOMIAL,I3,5X,16HA NUMBER OF DATA,I3/)
TYPE 11,(U2(I),I=1,.11)
11 FORMAT{26HCOEFFICIENTS OF POLYNOMIAL//(SELlS5 5))
DO 21 J=2,R1
P=U2(M1}
DO 20 I=1,H
MP=i1-1
20 P=PxX(J)+U2(MP)
21 BIBUN (J)=P
TYPE 23,(X(I),BIBUN(I),I=2,K1)
23 FORMAT(///(2714 5))
CONTIRUE
STOP
END

#  SUBPROGRAM-CATA FITTIKG BY LEAST-SQUARE METHOD
SUBROUTIKE LEAST(:,l,X,¥,U2)
DIMENSION X(1),Y¥(1),U02(1),5(21),A20(10,11)
HlsMel
M2=M14M1-1
S(1)=n
DO 22 J=2,M2
5(J)=0
DO 22 I=1,H
22 5(J)=s(J)+K(I)x¥(J-1)
DO 23 I=1,HL

B 1 (1),(2) =73 a (Nine BTN, +J» 2700 nBHELSUNGHIRE
MOREOWELH Y, TRASILGCCTBL 221 5 2 2 OJEHEIZM,
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DO 23 J=1,ML
I1=I+J-1
A20(3,d)=S(11)
5(1)=0

DO 24 J=1,N
5(1)=5(1)+¥(J) .
A20(1,M141)=5(1)

DO 23 I=2,Ml

5(1)=0

DO 25 J=1,N
S(I)=S(I)4Y(J)xX(J)x2(I-1)
A20(I,41+1)=5(I)

CALL LIREQ(A20,M1,U2)
RETURN
END

SOLUTION OF LINEAR EQUATIONS
SUBROUTINE LINEQ(A20,M1,U2)
DIMENSION A20(1,1), 02(1) A21(11)
M2=M14)

M=l1-1

D0 20 Il=1,M

A1=0

DO 13 I2=Ii ML

AE-ABS(AEO(IZ 1))

IF(A2-A1) 13, 13 12

Al=h2

I3=I2

CONTINUE

IF(-Al) 16,14,16
TYPE 15,11
FORMAT{ 4 HDAME, 5X,1I4)
GO TO 25

A2=1 x1 /A20(I3,I1)
I11=I1+1

DO 17 I4=I11, M2
A21(I4)=A2%A20(13,14)
DO 18 Iy=I1,:2
A20(I3,X4)=A20(11,14)
DO 19 I4=I1l, M2
A20(X1,I4)=A21(14)

DO 20 I4=I11,ML

DO 20 I5=I11,M2

42014, 15)=A20( T4, I5)-A20( It;, I1)*xA21(I5)
U2( ML )=A20( M1, M2 )/ A20( ML, ML)

DO 22 Iy=2,Ml

I5=M2-T4

A2=A20(1I5,M2)

16=I5+1

DO 21 I3=16,M1

A2=A2-A20(15,13)*U2(13)

U2(15)=A2

IF OVERFLOW 23,25

TYPE 24

FORMAT( 27HOVER-FLOW KEISAN DEKINAI YO//)
RETURH

END

41
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NKOD4%063  FORTRAN L: 034 DATE: 06/01/46(06:14133") PROGRAM: PROG2 PAGE: 001
SEQ# TABEL FORTRAN STATEMENT -

c ZAHYO NO KETTEI
0001 DIMENSION SSIN(20)+ccos(20)*SIGMS{20) s1aMC(20)10(4)rX(4)
0002 CALL RENAME(5,:SIU:
0003 CALL RENAHE 6,.SPR
0004 PAlI= ?
0005 1000 READ 5 1)(0(: X(I),1=1,4)
0005 1 FORMAT{8F
0007 Do 101 xx—1 4
0008 OMEGA=O{KK) "
0009 XM=X(KK)
0010 o 100 Ie 1.19 ,
0011 XI=5%(1I-1) -
0032 - ALPHA=XI«PAI/180.
0013 C=OMEGA*COS ALPHA)'PAI/180.
0014 SSIK({I)=SIN(C
0015 100  €COS(I)=COS(C
0016 PCNST=1./(3, 0-72 0)
0017 D0 111 I=1,19,2
0018 S= (SSIN(I)+4.uSSIH(I+I)+SSIH(I+2))*FCHST
0019 §5=(CCOS(I)+4.%CCOS{I+1)+CCOS{I+2 ))«PCHST
0020 SIGMS(I)=S*XM
0021 111 SIGMC(I)=SS*XM
0022 D0 90 I=1,9
0021 T1=2%I-1
0024 5=0.
0025 §5=0. .
0026 D0 91 J=1,11,2
0027 S=5+SIGMS(J)
0028 91 $8=85+SIGNC(J)
0029 SSIN(I)=S
0030 90 ccos(I}=5s
0031 p0 10 I=1,8
0032 19=9-1
0033 CCOS{I+9)=2.0%CCOS{9)-CCOS(I9 )
0034 10 SSIN{ I+9)=SSIN(I9 }
0035 CC05{18)=2.0%CC05{(9
0036 €C0S(19)=4.0%CCOS{9
0037 €C0S5(20)=6.0%CCOS{9
0038 SSIN{18)=0.0
0039 SSIN{19)=0. o
0040 SSIN{20)=0.0
0041 WRITE(6,603)0(KK),X(KK)
0042 DO 20 J—1,
0043 J1=10(J=1)+1
0044 J2=10%J
0045 WRITE(6,600)(K,K=J1,J2)
0046 WRITE(6 601)(ccos(x ,K=J1,32)
0047, WRITE 6 602)(ssxn(x) K-J1 J2)
0048° 20 CONTIN
W& I
NMOD4®0G3  FORTRAN L: 034 DATE: 06/01/46(06:14433") PROGRAM: PROG2 PAGE: 002

SEQF LABEL FORTRAN STATEMENT SUBPROG~REV: LINE#

0049 101  CONTIHUE

0050 600  FORMAT(1IH ,1X,10113)

0051 601 FORMAP{ 1H ,'X: 10F13.5

0052 602  FORMAT(1H ,.Y.,10F13.5

0053 603  PORMAT(1HO,:OMEGA-;,F8.2,5X,:N=:,78,2)
0054 GO TO 1000

0055 END

BH® IL (1.2 Yo r3 s (Nine BTN, + 52 2 XTBO M, o fiit)
SGC OHE 287 iz il,





