(R &)
MDD AR =V HGEIZA LGNS [MHS L S ] SHOHM
20004F LARE D MPABIL M 7 M2 b R & L 7204

(FAREF)

TFTA)—=PIBIFELIATZ VAL =V X504 ABLO
FREGARBEDZALHT) - HEFFEIC G- 2 55

.................................................................... ;:I:;,’ﬁ.(glgji‘ﬁa . —I%‘#Hf_ilz

(8 #R)

HEZHL b5 v 78I BIT AHGE & E— 7 — N4 73858 L OEBE MO L
I — PRERTHHEEENRE LIRS VEEEE - R5TY) 787 — -
DB D FHHIRE D &

(MMEE - AR—YZRBTAAASRRDEE)

. ﬁ[:éjégl‘]%{g'ﬁ ....................................................................................................
AR AR IR Iy e
. %1 . 5@%%\1&,’,%\“/ TR I T L e
DD ABPISRIA T LR IU R A et
. % Sgpqﬁxﬂﬂ%f/ TR I T Ly e s
R HEE TR AT T 0 1 cevvrerrerrrmrneeemen et e
TR HETE TR A NTH T w0 cevvrereerreee et
FI AT 2 5 3/ 9 3/ T eereeemmeemmmmeemnn ettt ettt
FI AR 2 5 3/ 5 3 2 oeeeeemnneeeemti ettt
L TIUNETE - A= 58 | TIUMRRERTES | BRI oo
11, AT 2 =T U P o By 3 g o/ ettt

(ﬁmﬁ;ﬁ . 17]-:_\\/3‘._%%74E*%§E%) .............................................................
(Eﬁ%:l_x) ............................................................................................

5 © 0NN oUW

ISSN 1344-2414




[MINGEE - AR—YEME] BRHE

1. KEANOERL, LEIEE S OB E LTIUNEE - AR -V ERAHT, FESIBEMAFICRS,. HL, WES

B BEEBDIHEIL, SRUIHIOHFREKFT 22 L0555,

2. BAEECCOMEI, REL EEEROC, FEEOTE AFREE A, AR boBEREowWThp e L, MIZkET TR

WHDITRS.

3. EhmmsoB BT E B X OB WL, MERERICBVWTIRET 5.

4. KFEEICHWS NI LOFEEML, TUNEE - AR—YZ2RIET 5.

5. B MEHRETHMEL, ~NVY I FEFSORHMINobD TR TRELRW,
(Thttp://www.med.or.,jp/wma/helsinki.html | Z:H&)

6. EAROERIE TREOEHIZ LS.

1) BEfo##K I, (1) EH, 2) 2omXoNAEsFEE UTBRT 20788, (3) 3, M, FEEmrs,
TR, M, WHZE LoOREREDH ZWELT 5.

2) FISCRER & 3EERowERd, 7— F7uoty —TIER L, A4 BHARE &, 40730/7£T5. 7+ ¥ POX
X065 KA ¥ he L, EXBIVBHEORRRIITFAZMNT 5. 2k, FHEEA, FHIE UCEEREAR (ST
HALR) 95,

3) FISCERICIE, BIMKE LT, T X 28H EWHk (3005ELIN), 5FEUNOF—T7—FE2iEz 5. 2512, W0
HSGREMLF—T — F 2R 5.

4) FEICFRICIE, JIRKE LT, AT X 284 &8k (6007LLN) 2R3 5.

5) A, Wi, XMk, HEOBE~—IHUZ, FHIE LT, ®RF30EDN, FEFWSL, FEATZE WF7EER25E DA,
Bk, WIZELoRERGETSHEUANE 5. EH, FHEH, TEEE, F—7—F, EXWHFRTZOMEFUIOWTI,
FROR=VHO FRIZED RV, BENR— VK E s L a RS OB 2 L E T 2880, FoEE %
Taa AT 5.

6) MRFEICIE, BLEFEZELSA MVEDT, KALEFINIHFEFMIC T 5. KEOWAGITI, AEROITHIC,
ZNENOF T EREE L TERT 5. ML, MPOXFRBFE»EREMRTE 25 L9512, FEAE LTHBRTEHIC
PE T 2B HIIFEH & L CHEOMWZEHOLDET L. B, 77 —NERLEHL ETHINZENZE LA
X, ToELEEEEVPANT 5.

7) X TOXEOFELRIL, HEHIE LTHEH - MR (author-date method) &9 5. F72, yIHIHNE, AXORE
IZEH O ABCHIC—E L, WPt osEoEERT— 5 oKy, F8% BITHE) WXk, mas () =
VOMRET A, FEME, (fh) HAKE - AKR— - #EYS [REFUE] o [BROF51& ] 1285,

((#1) BARKRFE - AR= - f@FEFEFR— 2= [http://taiiku-gakkai.orjp] % ZM).

8) MTZHEMIPDF 7 74 MiZL, REBIUEERE (LIF, KES) &, ERORBZICELOTHHAT L2, HlE,
PDF 7 7 A W2 5. B, MEFENLZVHEILE, @ROT7 74 VBT TERBL TS L.

9) MTZEME, REGBELMT20, HFEL L ONRRFIERZHERICHEIMR LI L LT,

7. WEESLOBIRI Y X, g0 r w5205, TN LoOBKERET L HEL, FEERIEOE, TOLELKE Ty T

R OFREOR=JIZHERT 5. ZOREGOERIEFRREAHL TS,

8. HRiEWEHFEDT 74 Vi, WMEE - AR -V ZEFBHERICE A-VTENT 2. &b, EXA-MICE, K%, T8

BB, TEEEEYIRLT 5.

T870-1192 R4WEKRGMRTHIFIET700%H Ko RFHHFH
FNEE - AR =V ERER HY NE FES
E X —)V'7 F L R : kyutai.office@gmail.com

£ H
ABEEE, 20084E 8 H31H & V) fifT§ 5.
(20224F: 8 H 28 H —#FekIE)



(7 =)
MWHED AR =V HGEICA LN D TIPS LS ] SO :

ZOOOQEU\F#:O)([P%% ﬂhﬁﬁg%ij‘%{k Lf;/\;]:ﬁ» .......................................................................................... 1
L R

FE OO A B FE 2 7N BT 2 S O R & BB e 13
LY

(FRFRER)

TAV=MIBTFBLIRAY YA ML ==Y ZIZX DA X X OCFEREF KRR L L)

7‘] - J‘\;EEFX;F_}:Ti 0:52 ;Q)%;fiﬁ .................................................................................................................. 23

PRI - BT

(& #®

HEsH N7 v 7SI B0 5 BAGE L £ — ¥ — N 7 3B5E & OEB T O L

) — MRS FBRHEFE E R E LIRSV - X5 2 787 — - O H IR A S - oeveeeeeeenees 33

(MGFEFE - AR—VERFBTARASRRYEE)

1. BREE

i&jﬂz ;I;Eé Lf 7UZ‘T]‘ /.9‘- Aka@my){.ﬂ& Ob\ .................................................................. 39
% NEINRE (SAGA AVGA 7)) v 7 ARk &t - AR %)
A& ARSI (WEIUN KRS
fiy W R (WRINKY), BARFEH (WIINKS)

2. 2K VKRIIL
AR—= VI L BHITAINA — AR — o O o v 41
i ¥ HERRI (EE I SAGA A K — Y ¥ F 3 v M B3GR
NEUINEAE (SAGA AR 7)) v 7 Akt BRI ALR)
MHEHEKE R EHEE N —F — X TN
FHER (SAGA AVCAT) v F AR ESHTET AY — 1)
T—F4 d—%—  FEE— GuMNEERS)

Cl & B — OUNESERS)
1 Wi SRR (IR WA (BJLHRSE)

3. B - SHEAFRRIVRIVL

SEHRHAR A RE - AR — B OB

—ICT - Al 25 L7- P CHE Z O AL DRESE —  covveee 45
WOHBAHER CUNBESERS), WMESE (W HARTIERS), EE— OuNEERS)
A& AR OUHESRRS?)

fir W REAPHER OUNEESERS), B — OuHIESERS?)

4. B2 - ABFIDRIKR I VRI T L

EFEHAR2L (=) OBEPHER S

?}: %) k;%%‘@%%.o < k) ............................................................................................................... 49
i sk %E OUMRAERIRSE), LB (R R )

TRER A © HPRk OUMNESERS), AR (R~ e

& REEAT GEEZFEERS), R (AR

W E R, BRI S (PSRRI, MRS (REBERMAIEZET), Hsse— (PEREBERS)

B
M

5. BIEMAREIVRITUL

(//-(ﬁ ig;caggvgo)@tﬁﬁ, F'ﬂi‘@( V)@@” thjiﬁxﬁ)%x_z_)w .................................................................. 53
WOH D IEHSER BRERERERS)
A &b T (BEEAE KRS

fis W BT EEERERY), WHAR (PR ERERS)

=



6. MRHEZRESTET—7 1
INFIE Ry VR — VRFAMEIEMNEH T B R R R R BRI E T O T DY L e B P e 59
AIUTEE UMEERS)

7. ARHEREREET— 2
AR S v 2RO [BURI ) XL D5 Y 2] OFEIBIT 5 [Hihk ] $REITB T BARAT e 61
A &R (RS, BEAETRFRERE), ot EREFTRSE)

8. BEXkEtY>ai

KT 7 A M2 BT % I 5%E DAk Y13 T

I AT 2 BB BIIRR — overeereereer e et 63
oo F OERERS), RWEY GRmeRERE), HEsES (kAT

T8
Ao R F OERKEKRSE), MESES (FrEREKE)
M W2 F EREKRS)
9. BxftEtY a2
RO EEAL « BHALIT O UN TR S B eoveererreseees e ettt ettt 65
WOH AREER (AHPRWRIEMD), WIOES (0L EKS)
A4 R (R EERE)
4 ) HARRE SIS

10. [AMEE - AR—YER] [AMBEXZAEFTES]| AREE

ki‘»ﬁgﬁ-@f@i«)&l)77/ %ﬁ—(;&@y))? .................................................................................... 69
W BN OuMpESERY), S (RIFRY)
Al & HESE (B EBER)
1> ﬁ JUNIX KR E RS I RS, HEES UNEE - AR—YZAREMWERER)

" AFa1—-7rb-Evy>ar

KB DOTEH ~FEIITDIT X D DR, AT 2 R () s e e ettt 73
WO RV - TR (R RERAERE), FRINSeA - MR (R AR E KRR
Al & HRARE - TYAEY YA vy (RAKRFERR)
1 ﬁ LR - SR - IR - 7oAy YAV y (RRKFERER)

(jw‘l‘lf$=§7\7j'\ \/f-?‘-_ %74@*A§Eﬂ=) ................................................... # ................. 77



(RZFH 1

MHED AR —VHEIZAONS [MHHS L X ]
SHOM -
20004 DL o i IEL b J5 8% % 560 4 & L 7= 5T

ol TR (R SE A ST

The discourse on “Okinawan-ness” in Okinawan sports news coverage:

Analysis of local newspapers in Okinawa since 2000

Kenjiro Nakayama

Abstract
The discourse on “Okinawan-ness” is frequently used in Okinawan sports news coverage. Some studies have suggested
that emphasizing national teams and athletes in news coverage reinforces nationalism and national identities. Thus, the dis-
course on “Okinawan-ness” in Okinawan sports news coverage may significantly influence the construction of Okinawan identi-
ties; however, its use and meaning have not been comprehensively examined. Therefore, this study aims to examine the usage
and meaning of “Okinawan-ness” in Okinawan sports news coverage.
A content analysis was conducted on 233 articles from 2000 onward in the “Ryukyu Shimpo” and the “Okinawa Times,” the
two major regional newspapers in Okinawa, using the phrase “Okinawan-ness.” The results revealed the following:
(1) The discourse on “Okinawan-ness” is most frequently used in basketball, particularly in connotations such as “speed of
a small player” and “unique individuality.”
(2) The discourse on “Okinawan-ness” tends to be used for a wide range of competition levels and ages ranging from chil-
dren to adults.
(3) There are some differences in gender in which the discourse on “Okinawan-ness” is expressed in each competition.
However, when viewed as a whole, there are some commonalities in the frequently used codes regardless of gender.
(4) The meaning of the discourse on “Okinawan-ness” varies depending on the competition and context, and the meaning
has not been clarified (and cannot be read) in many cases.
These findings suggest that the meaning of the discourse on “Okinawan-ness” in a particular competition symbolizes and dif-
ferentiates the position and character of Okinawa in Japan. Moreover, the fluidity of the meaning could result in ensuring the

self-evident nature of “Okinawan-ness.”

Key words: Okinawan identity, constructionism, sports and media, content analysis, floating signifier
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Challenges and Prospects for Physical-Motor Play
During the Transition from Preschool to Elementary School:

Insights from Research Trends on Tag-Game

Akihito Nishida

Abstract

This study aimed to identify research trends on the use of tag games in education. A title analysis was performed on a corpus
of 162 research papers on tag games published as of December 2023. Next, we investigated the positioning of tag games in early
childhood and elementary education as well as their educational value. It was found that research on tag games was relatively
scarce until around the year 2000, but since then, the number of publications has increased significantly. Prior to 1997, research
on tag games primarily focused on their structure and characteristics. However, since 2008, the scope of research has progres-
sively broadened to include the benefits of tag games for children. More recently, there has been growing interest in examining
the application of tag games in early childhood and elementary education. In early childhood education, tag games center on
children’s perspectives as the primary agents of play. The games are designed in collaboration with educators to allow children
to engage in activities tailored to their developmental stage. In contrast, tag games in elementary education are often structured
play, planned by teachers to meet curricular goals and provide students with learning opportunities. While there is a growing
recognition of play-based learning in both early childhood and elementary education, differences were observed in the position-
ing and treatment of play. Focusing on guided play, which integrates children’s autonomy and adult guidance, it is necessary to
enhance the continuity of the educational curriculum from early childhood to early elementary grades by utilizing a game frame-
work that balances freedom and rules in play-based learning. These findings support the argument that tag games have consis-

tent pedagogical implications in early childhood and elementary education.

Key words: play and game, Kakehashi period, text mining, systematic review
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E, MR SR A IR L C & SEETIE, FRICH
W OHE B L ONFREE OB BT 21 HICE T
LIFENHEEZFETH Y, RBEOCPHLLENTIERL, T
ELOREARIHABFWERTHL I LERBLTWY
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Van Oers and Duijkers (2013) &, *+ F ¥ & O/NERAKRAA
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HIZBWT, &H - ey ofmz HigL, DE#
H - R MRk & NFADSERE U TR 7z B o faigik &
MBI 570101, #ECEEEL LT 0S ML+
FICERL, WMEOHBFRRIIBIT S [T OfiiE>
R HERICB S 2 Mg 2 TR T 5 LEN D 5.



20 TNET © AR — %%

4. BUIIEHOBREOREICEIT /2 ESEVDDHY)
FHIcDOWT

#1437 (1990, pp67-81) 1%, HHEE L AFMICE
DG E LTo A 74 7285, BHOHFE BTk
PR ano HZERT 28 LTV Ky L
Hoowza, r—2o, AR—URHEE R E, bwy
FERLELVBLEIFSELEOIEALSINDL LFRLET
W5, FHH (2014) &, =228 AHHAIE BHRORM
RSB TR SAHEMRAFICH L Z L2/ L, AN
VBB LHASOTEDZ EORREHRT S5 L TH
HERBTEL LML, ZORBIZ07 — L 0EEMW
ificHsbEERLTVE. IH50EE, HHEH
HIZSHAEST % 77— 20, R BIIC B 2 ERF VO
BV EEHTHETEELHME 25, K (2004)
(&, B OIS - IRWCEH L, NE (hERE) o
MEE T, [HEEE, BEOFH (ilh T340
BRI o L7z AT 2 e TE S (Fiz 21l
HZAIMT 22D TED) TutA, ZOHFEIRID
TETHB] EHHLTWE, T T hEEL I,
B4 (2017, pp78-92) OFEwZEll X, fEE) L ZH) &
I It BN TR E kv, BOT AT
THY %NS, ZOFAEOBBEZDOHDOIZHS ALY
bbb LT, HODIRELIATHDH S DHFERLIRIITE
BT L0 RKEBLIRT. K (2024) HHHED
BERIZEH L, EOFSREPHOIRD - BREICHISA, H
HIZZR > T BRIZBWTHOTF 2L LTEFAT
2502 ENE L TRV EREZWMLETNS. T4
b, AN INLBARET, S5ICZOHM
X, ECFIATAOWREEZ I SR - BREX BT 5
BOTHY, WOFRZORM - WFELIIHLHI L
T, ECTFOHMGTERE LTI 2EORI M ZWEE L ¥
LYy LRI NS.

NOBENE, HRHOBEFICBT S [HEM G &
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Influences of muscle hypertrophy and isometric strength adaptation following
resistance training on force-velocity profile in the elbow flexors of athletes

Miyuki Nakatani" and Yohei Takai""?

Abstract

This study aimed to clarify how the training-induced changes in muscle size and function during maximal voluntary isomet-
ric contraction are associated with those in mechanical parameters derived from force-velocity relationship in the elbow flexors
for judo athletes. Twenty-six collegiate male judo athletes were involved in a 6-week resistance training with dumbbell curl.
Before and after the training, muscle thickness (MT), maximal voluntary isometric elbow flexion force (MVC), explosive elbow
flexion force, and mechanical parameters derived from force-velocity relationship during elbow flexion were determined. Multiple
regression analysis revealed changes in MT and MVC as predictors of that in theoretical maximal force. MVC relative to muscle
size and explosive elbow flexion force at 50 ms from the onset of force exertion relative to MVC were selected as predictors for
that in theoretical maximal velocity. Explosive elbow flexion force at 150 ms from the onset of force exertion was identified as a
predictor of theoretical maximal power. Additionally, the change in MT was selected as an independent variable to explain varia-
tions in the slope obtained from the force-velocity relationship. The current findings suggest that, in the upper extremity of judo
athletes, training-induced changes in the mechanical variables derived from the force-velocity relationship are associated with

those in muscle size and isometric muscle function, although the associations differ among the mechanical variables.

Key words: athletes, maximal voluntary isometric contraction, muscle thickness, rate of force development, force-velocity

relationship
_ LB —MED ML —=V FFED1DOLLT, L
# B YRS YA ML=y IHEMCTHBLEL NS, L
DT A= MIEoTEWNRT—%2RIETE D18 MLERE, VIR VAN L= I X DKM
ﬁli B LT L HHETEWST +—< v AR ST 5 D) L3787 =12 JATT RISV TREGGRT L 72617 R
WV ELRAKDER® 1> TH 5 (Cronin and &, NT—oOmn oA T 5HE5 D (Cormie et al.,
Sleivert, 2005). U — 3 hEHEOHETHESNS 2 2011; Haff et al., 2001; Newton and Kraemer, 1994) & 27
O, HFEIEEEEB XN ZFOM A E W & FEH S RS EWET AL D (Cormie et al., 2010; Hikkinen et al.,

NDHNRT—=PREL 2D, LIzd T, wAH O 1985) 123 %.
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EATRB TR L2 ABIE LN TR WERE L
TIE, FHENL87 — L B 2 B850 72 )1 56 HiRE
D BN TATH R TEWAAE L T2 DH 5
(Tillin et al., 2010). J&FEM 2 J)FEHERE I, T - RefI B
Fr& D, JISEHERGD S AR KICHET 52 L TOMT
I b 2RI 7% o 72 X % rate of development (RFD) &
LCIRIE L 42 4 (Aagaard et al., 2002; Andersen and
Aagaard, 2006; Maffiuletti et al., 2016) %, & % ¥ DK
N (J15BEBIG A 550ms °100ms F T4 &) IR S
72 LCEMEE N5 b @ (Tillin et al,, 2012) 253 5.
EH 5 BN IR 2 K TIRIETH 5725, Bl
TER I MG A 5 ORI X o THIICE 2 5 8
FBRFE DR RL D D, RIFETIEI NS 2B
LT “TIosis EAYEES" LRI L L LYR
Y YAN—=Z Y TN LAY REIINCE-Z BB
WCBL T, BATIFER TR L Twiw, Bz 4
JA T OBEFEN 2 S5 RERBi R ) b L —= > 7 OR)R
% MRk L7z Tillin et al. (2012) OfZEICL 5L, ML —
=V 7RISR B X OISR G2 5 150ms 7 O
Mol rdlgshTnws — T,
Ingebrigtsen et al. (2009) (&, A9 E M B/ERNE % 4
Z13EMDOLIAY VAN L=V FORERELT,
WINOAMEMIIZB TS NOND B2 BIICHE
BB D SN Lo/l LTwE. ZNHOM
Wi, ARHIIOZLL OBET, LYAY YA ML —
SV THNT — OSAERE N AT T B A MGET A %
(2, DDONH B3 ) g DG & OB S ARET 5 U
Wb ERRBLTND.

N7 — DI LT, EE, BEOAR A TR
SN EHEDPST) - HMEBFRZ RO, BHERRA
Bl (F) BLORANST— (P,) ZHEETLHEVHF
ERBELE L oW THEME IR TWw b (Jaric, 2015;
Samozino et al., 2012; Sreckovic et al., 2015). 7 A1 — b
DVIAY YA v—=rr77ur g niE, —HNICE
M CTREREMAT) b0l ) %3 { (Hartmann et al.,
2015; Rhea et al., 2003), ZAUIIDILH LAY HESIITxS
LCIERI T 4 TREEIE L Wi REEAST R S 1T
W5 (Alcazar et al., 2021; Pareja-Blanco et al., 2020). 4t
IR BFZETIE, FoB X O Py &, B4 X, lAHNB
LONDVL BBl ZnEnEET 5 (Morales-
Artacho et al,, 2018). L2 L&A 5, 7AY— Ma4R
2, LYRFVAPL—Z Y T X B A XB L U5
RUEfBERE (RFZETIE, o b A ae)), kiR
KFT R B 87 — 7 EE A OWGHEIC L o THEES
BNRNT =D L BB LT E%T2) 128
A0 E OBEN ST - MEBRTH S NS N

440% W1m FNT7412A

OB M L2l e v, 22 TARETIE, LY
AF VA== TORRELT, HA X, FERNE
WA B XN DL EAS) FEIISBT BEALH, I
- WEERIRD S/ SN D N FNEROZAL L BT 5 H
BREWLPICTLIEZHNE L.
D

1. MW&RE

AWFgEIE, R¥PHFREEF6HZ LR E L7z (200
+ 0.7/%, 170.5 = 5.6 cm, 78.1 + 10.0kg). ARFZEDOA 5
F13E T (Nakatani et al,, 2024) 2S5 H W25 DT
Hottz, FMOMRED S 2K OFH R L
TTF— ¥ DM %AiT>72. 73, Nakatani et al. (2024)
THE L7z P L —= Y FNERE LN 2 ML G R
WCHHICE 2 DT, FlEETIE, RO »MhoB
o7 A) — b X 038EL (Takai et al., 2018), 787 —3¢
FHEE I DMEN TV 5 2 & (Nakatani et al., 2021) 205, |k
WA RIER LB ZERTE D EE T, §XC
DOMRHIL, 10FLL L e U CREI LA ML —
ST EREEBERL TV o FIE, FEISHEL
b ==V %MIZ5 - 6 (1H2 - 3KEM), LY
AT VAN —=Z VT RBIZ2 - 3MENEFN TS T
72, RWFFE DR 5H O KEEX, McKay et al. (2022)
OHFEFEICEDS L, ERBG LV (Tier 3) o4
E L~V (Tier 4) WAL, REEITEEITITRE
DEFEKRZEE Y= TOREBRZICSM L. £/,
SGE IR OB ER R B L ONRHREZ A L
THBHY, HREBICEETLIEDRAL T adksTz.
AWFgEIE, PrEpER I RE S N mMER S (RER
H RPN RS 511-1027%) O&KEZH72 ETirb
N7z AREFZE%BGT A0S, TXTORNRE AL
OHW, WIETEOTFME, FEERSIIE fGhts Lo
ZME OHEFNZ DO WT T dlld» TR bhiz LT, §
RTCOMNGHE?HFMIZ L HFEE .

2. EBR7ObMaN

it A A B L OERMEmEREDOZAL2S, T) - HEERIR
oSN NP EROEALTEET 2 0Bl b
MICTB72DI2, 6HERDY XV ML —= Y T T,
I B R A A ) G A X, I B BRI B
FBERERIRNB L OB LT, BIUR%ES3
B CoOEMEm I ENEL. M-y rTursg
2 OFENZL, e THFZE (Nakatani et al., 2024) (2R3, £
B 2T RTOWWE N FEL, TATUZETHV Sz
(2t 72 (Balshaw et al., 2016; Nakatani et al., 2021, 2024).
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3. EEEETEROHE (MT)

ThiE B2 SLFHEFEFTORES) 25l L2281,
LB o HmE (MT) % B E— Nl &k b
(ProSound Alpha 6, Hitachi Aloka Medical, Japan) % i
WCHIlSE L7z, i 7 1 — 7 o8 PR R P B
7.5MHz TdHh -7z, MT &, i D@ 60% DAL TEF
Wz, FHIHIZ, SREFICWbEZ BRI T L7207
Mg L bz, BEEOLEL X T 5701285
T7u—=TIEEHOX) — % A Lotk R RE %
MLORS VL) ISR 70— 7R ICEE I T
7z LRRBEEGER O MT &, B PIRIHLER & ikl obin &
e EhigosEHEFcE LT, HEMIrY 7 b (Image]
ver. 1.47, NIH, USA) #HWTHHB L7z, HBik§55%R
Pha K B ) %2 IEBL 2 BCIE, MT % itk
% (mCSA) DIREEIZZEH L7z (mCSA=nx (MT/2)*}.

4. FRUERAMEEE#ES (MVC)

N B & dh J7 &, v — K& v (TR22S, SOHGOH
KEISO CO., Japan) 23wV 7-BH O T & R
7o RGEE, H BB X ORS00 AL 2 5
JERL L C I BT BRI X 2 052 1T~ 72, 0%
BB DZA L X )2, HREB X OB %
B 70PN~V s 2O CEE L. i
B R, 40 ON BIfise Mgz 0 BEE 5
%) & L7z MBI G & 5 T o [z
Gtk FilEE PRI LB TL =T — A1
EE L7z, 5513 ESF (DPM-912B, KYOWA, Japan)
ZHWTE = %27 1)V & — (<100Hz) TRIESE7.
JiF B A1 B DAL ) BIEE b2 I § 5 72012, K
TYYaA—F =k LN=T =AY fFir7z. &
7 B L MEOBMR2OME (deg) ITEHEN
72, NEMEOREFIXI6Ey boTFas TV VE
1% (PowerLab/16s, AD Instruments Sydney, Australia)
A LTH 7Y T 2kHz T, /X—VFar
Ya— ¥ I AATE

NEEE, BRI NY =3I T T v 7 (R
BIED50%, 30% B L U'100% THO I 5EHE) & AfEEIC
B 5B RIS, SRR S BIEIC BT % )58
#, 3OMOKREERAT2EH T2, 2 HORKH
DIEDZEH10% UL ETH - 723548102, BinoREz17-
7. 2% 3 3MOfED ) bikd LR EEZAEMEE L
72. mCSA TIEHALT 572012, MVC % mCSA Tk L
7z,

5. NDAELEHUED
MWELHIE, MVC OWELFAMHTH -7 HRFE,

5 RUPE IR B 0 T B B 1 12 35 V) 2 IS8 22 iR ) 564 % 100
(I5FPHIFEIC 1 ) 47- 7. RRFITIE, BREOLXBE
(2, TEBZIFRL, m N EIT) L IR L.
T2, HNIFELXVDMVC D80% # 2 5 X 9 I2HHR
L7z, WREOMHGICE= Yy —%%BEL, HETEH%
FIZT 4= RNy 7 L7z D30k, MVC TIEH
L L72IETH25% Mz 7ol & Lz, ot By
DB DR E LT, JiSEHiH AR A 550ms, 100ms
B X C150ms R0 BAER ) 2 H L L 72 (F50, F100,
F150) (Balshaw et al., 2016). JJ DL & A0 HEJ 1,
MVC DK & SIMRAFETH L n, MVC THRrL 7%
FNENHEE L7 (Rel. F50, Rel. F100, Rel. F150).

6. KESEfEMENEICE T BN EREDEF

MVC BX O DH B ) BB OMERIS, SHHE
(SEE PN BRI ERE 2 T o 72 ed, MVCB XU
DIAE BV B OWERICIE, 5 HaHoKEZ T
7z WAELHIE, MVC OJllE LRk TH 7. HEHE IR
3ODHELZAMGEMT (HEM, 30% MVC B L
75% MVC) T, T& 27205, @ <IHFBEZmth L
7. B o EPEIE, 40, H1208FTE Lz, RE
AN BTG FEAOBE SR AL £ TL N =T — A 2 BE s ¢
WNREVNERETLETLN=T =222 T
HZEAMOREEE, 5WhE Lz MoK,
[l — £ DI TIEA R < & 30K, B & Tix
3Rk 72,

BN O IR BB A B A RERI M L, AU A S
L7z, oI EEiomniho2»50— PV T
DOEIZFL LI & THRHE (m/s) [THEHLA
BAEE M8 7 — 1%, BT ) & R R & L
2. R OV BIEIE ST —, P B )
BLOPIgEELL, N B EE40BE > 5 100EE £ T
WL L7z, KA TR SN2 FIN BT i) % y i
2, PEEEE xEcE D, SUERE L, y Wk & B
MR (Fy), x YR % BRI KM (V) & L7
R A ST — (P &, UWToXro8m LA
P,.=F,xV,/4

F 7o, I FE I R A RN, ) - M
JEBIR D D SN B MEXOMEE (Spy) & L7z T -
FERIER O X X R OIS % B A%, ARBFFE Tl
LT L7z, Tabb, HAKEVWE, EMN R
WrHTHI L 2HKT.

7. #rEtinig
ARFTETIE, TATIZETRAELZ M L—= v FREL I
W0 2 FER AT DR, LN RN A R 7 2 HAE
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Zio b o 72 (Nakatani et al,, 2024) Z &5, ¥
YANWH VDL IR VAN —Z Y T RN LR
7= VLU TCHESTEERLZ: GEIZmEER S
M), Rt =, FMEE X RS CRS. -
HEERD S/ 5N IIFNER (Fy, Vi, Pry S &
MT, MVC, J1D 5 LAY eI 0K LK E ORRE X
OB AU BT 2 WA LROMRIE, ETY D
RERMBRE () 2B L7 ) - #HERE2 OO
LHHFRERZRIEER L LT, MT, MVC, 1o
ESY R O KR RN ER L T B ERE SN (A
T T IARE) BITo 7z BIRS NI B OB ]G
¥ (B) 12, MBI () 2 LCTEBE (%) &
L7z BRSNS ERISL EIGESAE LT
WY 5720102, 02500, 28 v 7
L—>ay (VIF) 4D TTHEZERMEREL (U
H, 2007). EoORR, KWL TH O N7-HEEIX0.975

RN < S e 1 A

40% 15

AT AE12H

251, VIFIZ1551.025TH-o72. WIhoLELE
BR= 5 %kiiz b o TRETWICHE S Lz, fats
&, MERMLELY 7 b % HWw7z (SPSS statistics 25, IBM,
Japan).

B R

Table 112, 77 - #ERRD LM SN TIFNERD
AL E A A B L OFERMEBRERE O 2L & DM
B ERY. FoZ®iz, MT (r =0.355, p = 0.021)
BLXOMVC (r=0.314, p=0.043) OZELRLZhZN
FRZIEOMBBEBRICH > 72 V&3 IE, MVC/
mCSA (r =0.345, p =0.025), F50 (»=0.322, p = 0.038)
BLOFI00 (r=0.338, p=0.028) OELELZhZN
HEBRIEOHBEERICH 572, Sy id, MT (r=10.354, p
=0.022) LAERIEOHBEERICH - 72

Table 212, AT v 774 ZPAZ & B ERAGHHT O

Table 1. Correlation coefficients between the relative change in mechanical parameters derived from a force-velocity
relationship and muscle size and function in the elbow flexors

Fo VO Pmax SFV
Musle size & maximal voluntary strength
MT 0.355 * -0.250 0.104 0.354 *
MvC 0.314 * 0.192 0.494 * 0.110
MVC/mCSA -0.081 0.345 * 0.254 -0.219
Explosive voluntary strength
F50 0.118 0.322 * 0.514 * -0.161
F100 0.120 0.338 * 0.518 * -0.159
F150 0.205 0.265 0.523 * -0.069
Rel. F50 -0.097 0.253 0.236 -0.265
Rel. F100 -0.133 0.197 0.131 -0.251
Rel. F150 -0.106 0.105 0.072 -0.202

Values are expressed as correlation coefficients.

MT: muscle thickness, MVC: maximal voluntary strength in elbow flexion, mMCSA: muscle cross-sectional area,
F50, F100 and F150: explosive forces at 50, 100, and 150 ms, Rel.: relative value to MVC,

Fo: theoretical maximal force, Vo: theoretical maximal velocity, Pmax: theoretical optimal joint power;

Srv: slope of the relationship between force and velocity during the elbow flexion

*, a significant correlation (p<0.05)

Table 2. Predictors of relative changes in mechanical parameters derived from force-velocity relationship and estimated R?

95%ClI
Dependent Explanatory Contribution > Adjusted
variables variables B SE B tvalue pvalue Ilower upper (%) R R R?
Fo Constant -7.18 3.49 -2.05 0.047 -14.25 -0.11
MT 0.93 0.36 0.36 2.59 0.013 0.21 1.65 12.9
Mvc 0.45 0.19 0.33 2.31 0.026 0.06 0.83 10.2 0.48 0.23 0.19
Vo Constant 1.55 2.30 0.68 0.504 -3.10 6.21
MVC/mCSA 0.35 0.13 0.39 2.75 0.009 0.09 0.60 13.6
Rel. F50 0.52 0.24 0.32 2.19 0.034 0.04 1.01 8.0 0.46 0.22 0.18
Pmax Constant -3.22 237 -1.36 0.182  -8.01 1.57
F150 0.64 0.17 0.52 3.88 0.000 0.31 0.98 27.4 0.52 0.27 0.26
Srv Constant -3.31 5.89 -0.56 0.578 -1522  8.60
MT 1.68 0.70 0.35 2.39 0.022 0.26 3.1 12.5 0.35 0.13 0.10

Fo: theoretical maximal force, Vo: theoretical maximal velocity, Pmax: theoretical maximal power,
Skv: slope derived from force-velocity relationship, MT, muscle thickness; MVC, maximal voluntary strength in elbow flexion; mCSA, muscle
cross-sectional area, F50, F100 and F150: explosive forces at 50, 100, and 150 ms, Rel.: relative value to MVC
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Table 3. Correlation coefficients among the relative changes in the independent variables.

MT MVC MVC/mCSA F50 F100 F150 Rel. F50 Rel. F100 Rel. F150
MT
MvC -0.029
MVC/mCSA  -0.747 * 0.675 *
F50 0.003 0.233 0.147
F100 0.052 0.349 * 0.260 * 0.853 *
F150 0.082 0.554 * 0.410 * 0.647 * 0.898 *
Rel. F50 0.016 -0.256 -0.157 0.842 * 0.697 * 0.407 *
Rel. F100 0.027 -0.417 * -0.257 0.646 * 0.698 * 0.443 * 0.882 *
Rel. F150 0.058 -0.427 * -0.249 0.474 * 0.615 * 0.510 * 0.716 * 0.919 *

Values are expressed as correlation coefficients. *, a significant correlation (p<0.05)
MT, muscle thickness; mMCSA: muscle cross-sectional area, MVC: maximal voluntary strength in elbow flexion,
F50, F100 and F150: explosive forces at 50, 100, and 150 ms, Rel.: relative value to MVC

RERT. FOEAEEFTITLEHELE LT MTB&
UMVC 2SR Sz, ZRZNOEBER, 12.9%8 X
U102% T o7z, ViOZBALRZHIT L5 LT,
MVC/mCSA & D EAS) §6J1TH % Rel. F50A%#
Waehi, ZhENOERER, 13.6% L80% THh -
72. Po OEALEZFTHT LKL LT, HOWH LR
DEESITH B FISODSEIN Sz, TOEBER, 27.4%
Th o7z Sy DEALFZFT L8 L LT, MTH%#
WENi, ZOHEMER, 125%ThH-o 7.

Table 312, #ith4 XB X RV EIEDZILRIC
B2 HEKMOMBEEKE R, MT &, MVC/mCSA
L EOMMERICH -7 (r=-0.747, p <0.001). MVC
1Z, MVC/mCSA (r = 0.675, p <0.001), F100 (r = 0.349,
»=0012) BIXUFI50 (»=0.554, p<0.001) &IEDH
BIBIARIC, Rel. F100 (r =-0.417, p =0.003) & Rel. F150
(r=-0.427, p=0.002) L ADOHBEERIZH 7. MVC/
mCSA 1%, F100 (r = 0.260, p = 0.048) & F150 (» = 0.410,
p=0.003) LIEOHBEMRICH 572 OVH LAY HE
NOFEBRBIZ VTN D A E L IEOHBBIRAED &
nrz-.

R

KFFEDORER, VIAZ VAN ==V 712X B
JE, SERMEEKIF SRR B X0 A3 b
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RSB ENLEINFNERICL > TERR L Z EHFH L
otz
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fEKMER FTIGIEL 4 V15 5. Balshaw etal. (2017) 2,
VYRS YA ML == 7K 5% RERKI T O
1, IR Th L EBBHOHIGH=OMM D %53

H5ZLERLTVS. —F, REERFEZNRITFERML 2
TRV —NVERCIZLIYAY YA ML —=2 07,
IE & MVC % 3 &4 % %3 MVC/mCSA 121321k % &
725 &% h o7 (Nakatanietal.,, 2024). LI A% A b
L — = & R 0 8 R R R IR IRE 0 RN 0 B
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38 13 T DI K ) FEHEINE D Kok D B K HE 1 J i v ke
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BB FDEALREE L o 2RI E Z b 5.

FoDZALEZFHT 245 E LT, MTBLUMVCO
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BRI ) O ZALRIC%5 59 % (Balshaw et al., 2017).
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TH5ZERRLTWS, F7z, Alcazar et al. (2021) 13,
FL—= Y TIEOHEIRT DS - BEERIR2 S
BoONDLVOEITKET LI EEZRLTWAS. $4b
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SN MDD 5.
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ELTERENL o2k, LYAY Y AML—=
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TENLR 5 4 T BT LR LTS, MRS OZ%E
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(Table. 1), BRI LT Spy 1245 L T2 1B
WAd b, BIFNEBEPS, VIR AL —=
VL AHMEARE, E=A Y MT -2 ELT5
(Sugisaki et al., 2015). BEEI O M EEDFFEEE TH - 7235
&, WiOEMEEIZE— XY P T — A E L L
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DL EHTHRIEENLRIHPL % % (Van Hooren et
al, 2024). TOxRER HVUAEETHRICIKEW
(Nagano and Komura, 2003). Z 15 OEATHIEN S FE 2
e, LYRZ VA ML—= U 72X BHERIE R E
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FYANL ==Y TOMRERGEL 7205, TRHD b
L— =V R L R OB O BEAER RO S
Ao 7z (Nakatani et al,, 2024). TDZ &5, KFET
&, SV VDLIAT VAL ==V T %, &
B - R EE 35 X OV - e BE TR 7 IR T
5 ML —Z VR AR - R TR E T
LW NL == 78 a2 7=V L CHBGHT 2175 72
YOTH A, MatFMIEaT, HEE, J857 O A O N
P LGV EERHRICOT L2bDTH LA, Zh
5 OZR & MFNHET L7267 TR R O E W 2R
THDbH A (Davies et al., 2017; Hermes and Fry, 2023;
Schoenfeld et al.,, 2017). L22L, 737 —5faEI~D3
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RYEBEREDZALDST) - SEERFEIC S 2 25 IZonw T &
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Comparison of Physiological Load in Solo and Motor-Paced Track Cycling:

A Case Study of Pedal Cadence, Power Output,
and Heart Rate in an Elite Male University Cyclist

Hiroki Yamaguchi

Abstract

This study investigated differences in exercise load between solo and motor-paced riding in track cycling by examining their
effects on pedal cadence, power output, and heart rate. One elite male university cyclist performed trials at four target speeds
(40-55 km/h) under both riding conditions. Cadence, power, and heart rate were measured in each trial. Analysis of covariance
(ANCOVA) was used to compare the slopes of regression lines across speed levels. Results showed that motor-paced riding
significantly reduced power output and heart rate compared to solo riding, with power output decreasing by 62-69% across all
speeds. No significant differences were observed in cadence between conditions. These findings suggest that motor-paced riding
lowers exercise load primarily through reduced aerodynamic drag and may serve as an effective training strategy to facilitate

high-speed overload and enhance overall training volume in competitive track cyclists.

Key words: Group riding, Aerodynamic drag, Motor-pacing
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Zlid, WBEEBIOEEFICH LTI, NS 7 R—
Y — BT B EE O AL 2 FHE - LRSS Eo—Philk
bLEZLND.

ZZTABZETIX, b v 2 BEICBT S EMEL
EB—F =L ZBEICB B EB AT OENERET S
eIz, REVEEREL, XFY T8T —, I K
FTREBIIOWTIY — MRFHEFHIEBEREBRERE 1 4%
AT HGET L7z

I. %5 &

1. SHHRICET S 1ER

(1) MREBEBORH

MEHEE, Ty s PR 2 H M 5 RER T
FRHSEEE 1 4C, k3200, SR13170.0em, fAE
1266.5kg, BRARIifAES7.3kg Th o 7z, EREIL, 4

440% W1m FNT7412A

HAKFEAPORTHEA 2 =7 2 HH 0BRE, HAHE
g omibis e RFCTH - 72

B, KWL, WEEHEPSBOBEHIREICB)
ML=y 7 RFET HEOMBERTIEEL HD L
720N, EHEDPMNREEIE - A—F T 57201
TR EITo 7. OB, WiZEHM, FIE VA2
BILOHBGHUI DO WT 2B Z T - 72, BRI
&, FEBRIZIE - THRE I L, AR R E
CBAIi3EsIicifii e k3462 L, 098508
B L, BRAERIE R I E T R
ERERICH -5 L 2HIL, MELHL.

(2) ETL/-BHBEHERIZDER

AWEFECTRAT L7z B giE 3, R SIS B
BRI CTh o 7z, i I C B3 2 BRI L, EAbER
B CHERIENE 7 A7 7 v M3, F&I3333.3m, HAMF
1336.0deg, HEE250m T - 72,

(3) EBRAE

SR FHIE, AKR—vH A (Electron Pro RIO,
Argon #1#) & ~F v 7 ¥ (ELLIPSE, Mavic fh4)
ZHWCET L. BiEEOF 7, 70 ¥ b56T, Y
T14T & Hw7z (4.0065). SEHLESIE, NrFny P
*HWTHHHEHO L —AhIcALNE by BV E
BHIRETET LA (XM1).

BRSO RN, BHUEfT L E—F — N1
(GIXXER150, Suzuki#:#) BESMGD 2 2% HvTE
Frl7z. EATHEL, BESESEESGONYy 72 L= 1
POHF—LA ML= METOOSHMAZPEXME L, Z
DHEAR =LA ML — I OARFHIE % 2 2 H B OEAT %
fio7z. EfTMEOREE, PHEHEHICBTILL -2
OMEREFRT L2 AL Lz, dR#HE, Bl
B1IREZE Ty 754 2 %HWTHERL, 300,
26.6, 24.0, 218 L% B X ) IIBHT. INHLDF A A
xRS A ML, FhEh40, 45, 50, 55km/h T
botz. B=F =1 7BELFMFOBICIE, E—F =N
A 7 O%E L HERE O [ £30.3m LAN THEAT T & 723
FEaRALZ EToWKERE AX—bF7+
(iPhonel5, Apple #:#) ZHWTE—% —/N1 7 L Hifii
BB X OECE O 4Rt R BhlidRE Lz, Bimiici o 7
L—2AL— M360fps & L7z, B, ZOMRIIEE (5
FE 4R, $REIE 94F) LN R B IC L - Tiib e,

FEBAROMAR 1%, HiMESR40, 45, 50, 55km/h -
E— 4% =34 78E5M40, 45, 50, 55km/h Tt L
7o, BRI E R RE R T, W OERNA
/NI Z 2 2 & &, BT 20080l % il
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1. ERERRROKF
i BETSRM, B BERN

HEVTH 2 % 72 01O G 25 F SIS KGR B~ 0 #7058
o2 EHW LT D 2 &, @QUIEARER KR (100
bpm Aiili) FTHHELTVWBE I L %2R L) ZTRD
AEA s L7

2. 72O/ LU HAE
(1) BHRERFRBOT[KFHORHR

HIR B H O /B &g, #Aa 5 (Kestrel
5200Link, Nielsen-Kellerman f1:%) % ¢, &ilt,
B, RE, BREEOTFT—5 EIS L. BGEIC X 5%
B i/NRICT 572010 B c AR E HE S
5 JEE 2 m/s LT ORI T 72.

(2) FITEE (km/h), NAIEEH (rpm), X&)
2INT7— (W), D (bpm)

EATHE, RYWVEERE, X5 R8T =, H A
snvary¥a—%— (Edge 530, #'—3 4L#) L ~R¥
VRIST — A —% — (Rally RS200, #'— 3 Y AHEL), 4
WL HEE (FLIT7an—FL—bEVH—, F—
IVHE) AHWTHEBLE. &b, 7)) Y 7EEK
Bix1Hz TH o7z,

3. #Etam

RIFFED 77— 51, FBGAETRE L 72 AT HEE (40,
45, 50, 55 km/h) T%wE L CEST Lz&5M0 2 Fn
SEREAL, O & R RO THERIL 72,
FEATHEE ORI LT, & (& VL (rpm),
REY 77— (W), L% (bpm)) 25ED X H I
ZAbT oM (HE) %, FM (ks -5 —
NA ZEE) BTS2 LR HNE LT, 5
#Hf (Analysis of Covariance : ANCOVA) % % L7z, 7
B, MmEHWAT X, EKFTHE Y 7+ (Microsoft Excel,
Microsoft 1) DO5HY — V2 HWTERL, Maths &

KL 5 %A (p <0.05) THIEIL .

m # %R
1. BEREHFRBEO[RFMGER
WAL, 20244F11H 4 H, We2N314K3055 ~ 1613055
AT o 72 PEBAGGE R 0 1485305 O & ik1325.6C, i
JET7.3%, %UJHE993.2hpa, 22508 B 1X1.145kg/m3, &
TR D16KE305> O 5 i 1324.8C, #65.5%, SJE
993.1hpa, ZEAEIE131.152kg/m3 & - 7=.

2. ETREEANZIEEGER, X)) TNT—,
DIRMOBFR (BMFE vs. 1B7E)

2al2ld, ETHEE L RSV HEBOMREZ R LT
%. FEATHEDS 40-55 km/h (SIS 5 &, &V AEREL
TSRS L 72 (HlE Dy = 19128 x +
2.0065, Rz2=0.993; i&jE 1 y = 19171 x + 241914, Rz =
0.9975). HMGE S & BERM DA O s EE T
Tb 3 mpm K Tho72 (RESEHp=0.74). #5017
|2 361240 - 45 - 50 - 55 km/h \2 BT 53R ¥
Mg 5 &, HAHGESRMOT9, 83, 98, 107 rpm
ZxF L, BAESMANE 79, 89, 98, 108rpm TH Y, FAhE
MABLOHZOETIIARLZTED N LD o7

X 2b12id, EAFHEEE RS V78T — DR E R
LTwa, WL, HMESRMETy=18862x —
566.02 (R2 =0.9813), BAES5M Tidy=539%9x —
144.13 (R2=0.9733) THo7z. HEDETIIHEEEN
RSN (KEAEM p =0.005). %5 h7-mE% 5k
1240 - 45 - 50 - 55 km/h (2 BT B3R F ) ¥ 7o) —
RS 5L, HHUESMD188, 283, 377, 471 W (2%}
L. JBAESLMET72, 99, 126, 153 W & —H L TEKMEZ R
L7z, &HETOMEEIL 62-68% OHPHIZH Y, S
FRIRIAETH -7 (p<0.05).

2c\2id, ETHEELLNBOMBREZRL TV,
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a 120
1o

y = 18128 + 20085
100 R = 0.983

==
(=]

y¥= 1.9171x + 24194
R =0.5975

AF L EEY (rom)
(=]
=

b |
[=]
T

5 40 45 50 55 60
FEFTEEE (km/h)

—a— BIRESEH -o--BEEN

=
et

€ 200
180
,E y=21T11x + 59.545
R = 0.9453
2 160
3
o 140
3
120 v = 1.B338x + 44,603
L R =0.6794
0T . . . : .
5 40 45 50 55 60
FEA{TEE (km/h)

——MMESHE -o--BEEH

440% W1m FNT7412A

y = 18862 - 566.02
R'= 09813

5 w2 PC0.05
y = 5.3950x - 144.13
R = 09733

D L L 1 1 L J
35 40 45 50 55 60

FE{THEE (km/h)
——MuEESEH -o--BEEH

R2. ETEREENLIVEER, X&) 2TNT—, DRBOEF

DB HED EA L & IS L7225, BERFICIEE
WA Z R L7z, R aid, WAGESECy = 21711 x +
59.545 (R2 =0.9453), BAESME, v=1.8338 x + 44.603
(R2=0.9794) TH -7z, 357z ma %1240 - 45 -
50 - 55 km/h (2B 2 PR FINT 5 &, HAUE
%146, 157, 168, 179 bpm, B4t 118, 127, 136,
145 bpm T&H V), KM TOHMGESM L BELF DI
WERIETORET TI9%KMEEZ /R L Tz, &hE
MPFIARE (p<00l) THoZ—hT, HEDOEIIBY
THERZE (p=0.82) RSN Lh-7.

V. & &

ARWFFETIE, bT v 7 BHICBI R HHEL E— 5 —
N 7 BEDEF DA OENIIONT, X&)V E
B RV TRT— DB EFSPDICTZ) - PR
W T AR E 14 % 0 USRI RGET L7z

1. ERYBODEREEDIE

FEATH O 2RI B L 5 2 5 225 R L, FEERE
GEOWREK] T IE1.145kg/m3, JIE T K% Tl31.152kg/m?
TZFNENRD130.007 kg/m3 T - 7. FEEBY HOLAR

FfFDZALE, SEATHIZE (LT - 4, 2024) (RS h
TV B IEEITHEL 5 2 T3 7#0.034-0.172 kg/m3 & It
BLTHUMOTNSIWETH 72, DI ERH, 4l
DZEREIEDZERIL, BT OZRIRPUTK & 282
FIZLTWRWEDZEER TERET 5.

2. ETREEANZIEEGER, XV JTN)—
DIRMEDER (BIHFE vs. 1BFE)

X 2a DXRY IR E A5 L, EATHE ORI
W (40-55 km/h), HMUGE S b BAESRME S I ICHMm L
7o FEEEYIRICHEETR L, WEMEHTRTIV
BRI BT T RBILED b N o 72, EITHEOH
MR F VAT F 2 D1F, ZHEESfFvTn
Ty 7 BRE OB LT B 5ROt
L72bDTHole. ETHEDOWMIZ X o Tl DN
FOVIEHEBASFIICHA L T Wiz ok, WREOHEEHE
PEMTIAT T 5 2 e S ZE LI TA Y TEITL T
CERHHLTVS.

K 2bDRF) 78T —%HRDBE, 40455055
km/h O~ T O THI160-350W DZEDHERE S L
7. A& LT O HMGE S LB E S ORI
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62-69% TH 5 Z Lh 5, FATHIFE (Kyle,1979 ; Broker et
al., 1999) THE SN TS, HiEEHEERICHIKS
BREN) 7T — (30-40%FE) LD LB ST
Hol:. TNIZDOWTIE, T—% — 31 ZIZHAIKE
<, HEHEID H2HGE2 )R z0, Bk
TEXBLRTITTA VT TOMEIRENILIZLS
bozrEz bhi:.

F72, RWFETIINRY ) ¥ 7387 — 2D\ THIGE L
BESMGTHSICHEE RO LN (K2b) —HT,
DB O X ZESBO SN A7 (2¢). ZD
R, BESFMHICBVWTRY ) ¥ 78T —HKIR I
TLTWZZb b 5T, LA e i HaluE
ERBRICHEFF SN TW2 2 8 2RLTWA. Thbb,
DAEILT L 8T — IO Z LI L TEH§T 5
I TIEAR <, BEMEROBOGRCAERE, IR
W7 EEBOERIEEE 2T 2R D 5. 5K
W FAB IR AR & o 22 IS BRG 2 2 [R) R L2 8
T5ILT, DBOBEE L T —HIIOMRE X DK
BT A BN D 5.

M 2c o0 8E A5 L, ETHEES EHITHMLZ
A%, BERMFEEIAMEZ R L 72, 40 - 45 - 50 + 55 km/
h 2B 2 FH080E, BESMIHEMESRELD B
DHAEAD30bpm YL EAEWZ EBH S ko7, T
&, R VEERE (K 2a) 3HEMED -5 — 31 738
ELFHLETHoTHRYY 77— (K 2h) HFEL
D H62-69% KMl E 7 5 TVBZ EDNEHLZLEE L LR,
WA IRV R R RADEOIRE—F — 34 712
Lo THZONTYD 20 ABIIEEIC R > TV D D
DIZEEZ LN

3. EBRIRBICETBINA IX—Y—DFRAEED

RE

ZITIE, INFTOELEZZITT, EEIGIIBY
BNA 7 R=H—DIFHTTEERE T 5. ABFETIE,
E—F =1 ZHEERIIEFMAGE L ERL T, XY ¥
T8 — HHETE2-69 % KK L, OHAELD T TI9%
BT EHLRICR-72 TS OKREEEERH
WCISHT 5125720, LTO3O20BE»H/1N (2
N—H—DIFHHEZIRET 5.

(1) RE—RICHT 2 (BREE) BRFH N —Z27
ADER
b5y 7 iiEERE H Tk L — A H1250-55 km/h % i
25 ERAT R MAED X 7) ¥ NRHIAFAET . ik
FEI T 22 SRR EE O 2 el LB L TR 5 720
(WA, 2004), HFHTO ML —= > ZI3EPERY - A0

B2 C BAEAHE L v L L, RRFZEAVRT X912,
EFE—F =N T RBEETHIETRYY YT RT =R
HBZMRODAE = FIZN T2 HAMO ML —=2 7
DIEEDTREE 2 5.

(2) EFHEICHITHIBEFTN—Z2IADER

==L 7 RBETLH LT, ERRICHT 58
Al A BIXWICH5 25 2 LS WHETH 5. EEBYT
&, E=F— N4 7% L —AR—ZATHEIETEET
LB DATON DY ED D H A%, FEATHHER 0% % 1
P LT, FEEPLHEHEEETIAE NV EEIR L
T HTENTED.

E—F =L ZOBEIE, BEOHMESRMELID BE
FIHBEC I B A BN <5 2 LT, b L—= v F AR
D4k (training volume) % B EFEEF X5 2
EOSWREIC 2 A, EEREEZNSE 5 HLE, HARD
pipcs (B bbb RiEE, AREEs, 2uxs v b
V) — 2% —5) BxHE L72ArisE (Issurin, 2008)
EBEITT B E, WEHE LD ETIEEER R 2 30~
S50%WIMEELREVAIRTHEEEZT A, FICH
MRERNICHFGTHRHANLEHICBWTIE, N1
N—H— % W7 E B ORI RN 2T EwIZ L%
Abihs.

ek, AL CIdES) = ORI 2 AT R JH B o
Bl oW L7728, EEfEIIAR, 77— M
FF) R EOEBINE L v o B R EO T
AW Z A ZENEF L WEEZ D, BESLEMTIE
NRYN) 2 TRT =R B Z R T 720, MR
AT OARTE CHEAE R Il B 2 B R0 9~ 2 L sl g & 2
D, HEELTEEKDO N —= v TEE EEETE L
REVEDSH 5. Stk SMOL) & ABNIGE & L AS b
TeEBEOBEE VW RE el E2 52 LT, FL—
=V TORYEROLBSREE L L THAY).

(3) FERBOBF - #iry, BERROBEADTHE
R

E—F =L ZIEERCIE, FI 774 v oREE
ZAF O DOEE L LB O B MR E T 531
EOFEERE R RN FETE L. £/, N FL—
ATOMBINY R, FHBEEH 2 BET B0, HHEH
HE (HAEW) REEKD R WETT A v OFEREOET - 18
BICHHFGTHEEZLND.

—HT, I T7T74 VFRHPIMEIETHILITE-
T, HHUEREFAELT & OEEVFEEATERE T 5 WTREME D
HoH1, EEBAY TS ML —= v ZVBREOEE
L7z T, B BB oIS U725 Y] 2 16 A
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RKobhzbEEZON5.

4. MRODBRARESEDRE

RIFFEIE A SRE 1 BHOARENRE LHEHETH
0, BARERBR B L ~OL 2 B NEFE SRR ISR & <
HELTWLIHEELD 5720, —#bd 2BICIZEE
IR BB D 5. F 72, ABATHE % 40-55 km/h 12
R L7272, A 7Y ¥ MEE (60-80km/h) <K H 5k
(35km/h) 2B 2 KT 75 4 ¥ RSB HEMGE T &
TESHT, X DIRLVHEESOENEZZET 2 LEN D
b, 72, F— 7 ORIV TIRESO HlE R
THHI L, TELRVIMOERZIRT 25)1%
oy (&, WEE, 5B, Z2EERE, BEOMRL),
ETOERNZPBRTETEL T, HrRERIEMOLE)
BARIED T — I WICHEFN TV LWL H 5. L7z
Ao T, AWFZEOMIGARL R R L BBICB W TiE, KB
FeCTHRONTZMAOZ UM% BT 2 LENH L. &
#®13, WREOMERR T L RMERRBE L XV &5
7R LB EZ TS,

BB, AHEOMERETIE, $F1245~50 km/h L%
Bl — 2O AR AR D & O @B 255 5
N7z ZoOWBRIE, WA T ORI R B E O
Bk, HROLWICE—F—NA 7 L OFifFEoH L
R DHEBTHALHELD Y, SHRISHEROBH
BENRIIOI AT 4 v 7 R EIFREOEPIT LD
A RE O MDD 5.

BE

Blocken, B., Malizia, F., van Druenen, T., Gillmeier,
S. (2020) Aerodynamic benefits for a cyclist by drafting
behind a motorcycle. Sports Engineering, 23 (1): 19-30.

Broker, J. P, Kyle, C. R., Burke, E. R. (1999) Racing cyclist
power requirements in the 4000-m individual and team
pursuits. Medicine & Science in Sports & Exercise, 31
(11): 1677-1685.

Chung, R. (2012) estimating CdA with a power meter.
http://anonymous.coward.free.fr/wattage/cda/indirect-
cdapdf (202547 H 1 HRE).

Y27ua747—7F (online) N4 7 XR—H%—TEED

440% W1m FNT7412A

V—RALFA ER=Z2%/ED, ZOHRSL TLRAOME.
https://www.cyclowired.jp/media/305580 (% fR20254F
7HI9H)

TARESC (2004) HEHHEIC BT 2 MEEHEE T OET
WL ST — HANA X7 =7 A58 8(1) :
52-55.

RINFH - R — - EARE— - RAEE - RS -
AT (1993) <& ¥ 7 BEN BT B R F OV EFH.
INA F A H = A NEEE, 17(3) 1 173-182.

Issurin, V. B. (2008) Block periodization versus traditional
training theory: a review. Journal of Sports Medicine and
Physical Fitness, 48 (1): 65-75.

Kyle, C. R. (1979) Reduction of wind resistance and power
output of racing cyclists and runners traveling in groups.
Ergonomics, 22 (4): 387-397.

HAQiEa s W (online a) JCF AR — w44 7 L3k
REAF VB LFA% 5 | A 7 VAK—Y (B35
O— K& +F v 7). https//www.youtube.com/watch?
v=4UJKQVVBrew (Z#20254:7 H 9 H)

HAR Az 5558 % (online b) https://jcf.or.jp/events/
2024national_championships_tr/. 4= H A H iz 5 5 5 8
FHERE (FFv2) a3a=F (BH20254FE7H9
H)

McCole, S. D., Claney, K., Conte, J. C., Anderson, R.,
Hagberg, J. M. (1990) Energy expenditure during bicy-
cling. Journal of Applied Physiology, 68 (2): 748-753.

KMAE— - @mIeH - WA - HIBZK - A WIE®
(2011) HEEHEHiH (200mFTT, 250mTT, 500mTT,

1kmTT, 4kmTT) IZBIF Bitks L — Ao #EEZAL
W 27 v 7 MEBREETEB IR THREDOH
o FL—= 7R 23(2) 1 177-195.

IR - s (2024) EIN O B R SR 12
B 5 E2AEEOFBINHA © ARHEBROBERAS
2B B 22K 2 BB S 2 RO ME 1T
T, JUNEE - AR =507, 39(1) : 1-6.
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HUICAR & L7z 78 AR —Y F— A & LCOR D BITONT

WEE PRI BE (SAGA AN AT v 7 ARt - RFEEHRER)
Al R L (I RSR)
W BRI (BIUN RS, AR Fill (lEIUNRS)

1. ERE

B3 AR —Y EARFHE TIL, AR—YETR
AZRHIAIAIZBEL THE R LTS, AR—Y
EUR AT, T UZ AR OTE oS —
EARMEC LY . AR—=V IS OIERER S Z L
ZRHWELTWD, —J7, HIAIAETIZAR—
VAN OB MR R & LT AR —
VY — 1 X AOHEER SI2 X0 Hilk o) & &
DIGMALZ BE 70 &, AR —Y %0 U CTREFERK
F MR OM N 2 X5 2 &2 HIEIC L TW
Do

KR Tk, AL —R— L F T aF— LA
[SAGA AN AT Y v 7 %] 73, MUl B D 7 1
AR—=YF—LE L TED LI ITHIRE MR A B
B L., AR— %zl U Cllarhas & ki tfi
HEREEE L TV DRI Sz, i <Iik, (1)
F— LD, (2) 7V —F 5l % 5 Tl B iR
OR, (3) HEIEHEORS L FEE, (4) Yo
VRAT Y —F a5 L U HUBIRE), ORE <
Wo>D7 —~ Tt Thhic, AfETlE, £0
WA ZIKEL L THIBT 5,

1. SAGAARRTY v T 2ADF— LEE

SAGA AN A 7Y o 7" &1, SV. LEAGUE2024-25 &
— A BWTFy rEF vy 7 3 AL,
SAGA2024 [E| A ANHERE . REEEMEER L H
W Ry 7P LULDORGEZ D TV D, 2025-26 3
— AU HIFFHAERRH~Y Ra—F L L
TEAT L, [EFEES COEE2RBRE T — L5k

& IR BRI o3 2 IR 2 BTz,

F 72, SV.LEAGUE B{A2Y THuM - #h5 & o7
HNL—R—)LaI =7 DAIH] ZHITFTE
0., F—LOHIREETIOR Y ALY — 7 O
RELEETIHLOTHD, FT—LELTHIY
varevvar o ANJa—%HRE L, B
M R EFE SRV MEAlE 2 B LT
WD EDPFETH D,

2. A—AT YV —7 - HEUROEN

SAGA AN AT 7 2 E, =L T U —F & L
T SAGA 7 U —F, #EMLS L LT e 2T
U—FZIEH L TW5D, SAGA 7 U —F&, EWNE
mEDEMRE A/ T 2o ¥ —7 4
YA RT Y —F L LTHIEST b, [WF— A
DORAETIEL T V U —7 % EmokGEHK
(7,372 4) %ZRigk L7z, BIEARBROSE R 2
L0, AR—=Y D=7 AR L, HsE
ROAR—Y B SLOBERIZKE S HFE LT
W2,

— 77, 2023 FEFRITTER LT R R T Y —F
xR L~ o7 1 AR—Y F— L DHLE
MHIER A AR — D IEB OS] T &b e Ep i
HUIRHLE | TP e = R ¥ —E L] L 0VH 45D
a7 NeFOligk Th D, T rF—AOE
BREEE L COKENIMA, HIRER - 788 - &
PENRAR=VICH LG E LTHIEHIATY
Do hHER DTS Ml AR —Y K, SMBE
et Ry Rl ZREEINERAINTEY .,
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Mk oD B AR A AT T U — i M T bR
T3,

3. HUREEEOEK L BIRE L OB E

P CIE, T NT & L TARRE - HIRIR
ORI, ErRREOSVIZERT D) Lo T
— A OHGEEEIL SN I STz, F— AT
PPN 10 T 10 BT 3-_C & oo i e ke it 2 H A% &
LTk, B TEEO T & W E & il i
ThD, £io. @O BIEERE b IR EE A
HATERY | 5% 2@ & L7 L~
JVTOAR— Y BEET LVOMERFHFIND,
BEEW 1T e D IR OMERRICE K E 6
F°, Mtk D REFEY) 2% 5 TSAGA CONNECT MARKET |,
TELOBENEREBNE LN —FR—L
7=y MR e~ HIESINAR Y, A
KRR FEREBICHEOSV TN D, Flivwiy=
Bifeid, AR —> & HupE S A Bl L. HiusRe
DOIEHEALZ K L8 7- 720 AL LTHERSH
72

4. YuarRR7 Y —F2EE L U HikiEe)

F— LTHE - HldRE - EREIEE) O =6l T
MU IR AT > TV D, BBETEE T, /A
Extg b Lo\ L — R — VEESCERGH ., B2
HEHE) S, 8L DR A LT AR =Y K&
TRENS I SN T\ 5, HUISIRBLOMIE Tk, A
=Y A X S RRHIE T A~DO N4 @ U T Hl
AR L BRI L, AR —VICH L ToiE
ZEHTND,

E BT, RWREERED— BRSO/ T A
WEMONTD TTEXEVRE Vol than
AR OFEFEIEE I b FMAYIC B D > TV D A
DR TH D, 70 AR—Y F— AP FRE MR
WIZHET2FFI L LT, V=8GO {Kic
BN o TWND,

EFlo, P AT Y —F T ATV TR

TATI—] BEEIN, L HARERFEL R v
TF—Lha—FEFILLLOHFEMWRELZIT O
LEENEZ OGN TS, T uTF— 0% H
OB RBIHIIRITT D B0 AL, RO T A
U — F B & Il A R — UL OEIZEF 53
HHDTH D,

5. £&¥

ARERIGEE TIE, SAGA ASEA T U o 77 A 73 Hithe
IRS L7 m AR—=YF—n L LT, Bm
FOHL LT MUk, BE. &g, £ LT
SRR TS L TWAERER RSN
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