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shEm - BT R8I S (post-activation potentiation, PAP) ¥72 2,000 /5 K K1 FS4ERZEH] ~
SRR 500 o RUFFFE R RARA (T Ro B8 G IR g 2R R IR EA N 28 i R HIL T R A A 32
HAVAHRAME - J70% © 5 10 L REFHENIAE T2 HER - BB AL
FirA BTS2 i =BG SR DA% » 2,000 25 RIS HIshEHIER Y 22 51 » 285 07000 Al Ry
REG ~ HEELLEEG DLSASE B L FE G NI E PAP - 1B RS B a8 K F) - 5%
RE(HfE > PAP i/ 70% Y 1 RM ﬁﬁﬂiﬁtzéﬂﬁmﬁﬁkmﬁﬁ)ﬁ’&i@@‘@ TEIEZCE B
BRI - BEFAHETT ARG R I AR KL TSR - DA—R5e % %ﬂf’ﬁﬂ’]ﬁﬁéif’ﬁ%ﬁffﬁ
S8 - mARALITHIE —81% - [E=EAKIA /EJIJM&J:L?? 2,000 2 RUAEg - HY 2,000 24
RAERFRE] ~ 394 500 4 RFRE DLSEESRIE R oA i o DA R E A R LR [E]
BLG IR Z [ > 2,000 2 RAEEFE ~ SFEE45F 500 2 RIS DURGRARAY A 52 - DLRZ B Ak
TR (5 B o A I B B R B A RE BRI - 45251 © MIoREEER 2,000 & REERFRATE AR
[EELE IR Z M2 FIHIE E 5 (p = .063) » MEEELLEELS 0L PAP #Y 194 500 &
R EZRIN RIS (p = .007) RIEHEEEG (p = .042) » SEAFHIIR ST =S
ZRIEEEER - AN EATE EBRAHE S B S R EEE AR - 455 © PAP 7]
LU 2,000 2 REASHIFE9ER 500 A RG] » SR PAP S s RERIRATN 4 - 2
R R BT 1] DU ARER T | SR HS A il S T B I HELL FRAVRRER. « SR AL TS 758
FHYEENFRI e IO HSH -

RAdER - SO - T - BT
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VI EE R Eg P A RKANE
S B -TEMEIEE SRR - HATRE
VIR EL ZRAPERE - 3w B AL 202 AREED
& 2,000 23 K (The World Rowing Federation
[FISA], 2019) - B {f & 5 A HL S A RE R IE
AL BRI A 2 A= (BT S F F BB A R RS
8 1F 2,000 A RERFE o P19 75 S 4%
47220 ~ 250 #% - FrDiEEE PR BN
BCHIHIL ) ARER D 2 1R R Bk E (AR -
2010) - BEFEEESL - AR TTEDIK
B THNMERRAIFEEENE
HBEFE RIS EE BB AR T - BRI R B2 R
$# Y[R & ~ — (Sprague, Martin, Davidson,
& Farrar, 2007) ©

sE(L 1% B8 25 (post-activation potentia-
tion, PAP) JZ — e H 48 Bl ] B 1% 45 R HY R
AL B 0B & > Hooh E AR H A W
(& - H— R HLEKE B Ay B (b re T AL s
IS8T (Ca™) SRS - EREHTRUE ] 2
R AEEALAYR(E TR ~ S EEE &
R ER - H—EEH A s B{FE
fir 17 &5 38 28 il i A5 F A R B 22 R A 28 Ml
‘BT DIEEE S BERUSEALA
UZ4E (Hodgson, Docherty, & Robbins, 2005;
Lima et al., 2014; Sale, 2004; Tillin & Bishop,
2009) = FFAK - THIEA B R BERGAG HE
KO SE PAP f2 71 8 B RV EB R (&
B Mk - BERAHKE ) HEHR
PAP $f > 15 25 ME Y i B R BLA R B 12
TRRUR - SRR RE T ~ Bk - e EE R
SR AL FEENRIE - AT ARA S
PRET PAP 1Y 25 F 40 A 52 22 [6] B 7% F i K
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ALTT RN JIHY B 2R (Arias, Coburn,
Brown, & Galpin, 2016; Bevan et al., 2010;
Gotas, Maszczyk, Zajac, Mikotajec, &
Stastny, 2016; Kilduff et al., 2008; Lima et
al., 2014; Sharma et al., 2018) ° 4 Fij iff 3¢
(EEINI SR U4 L0k /NSRS VR T UK (e
17 PAP » F23 DIRIALHE LT 1,000 24 R
i B o &5 SRS B PAP 41 1,000 & RV
500 2 Koy B 4 B (B A (6 R IR Bk L
G HIPEHI4H (84.4 + 2.9 F) vs. 86.1 + 3.1
o p=.009>d=0.62) ZAf 1,000 AR
AR I R 22 B B & 25 (Feros, Young,
Rice, & Talpey, 2012) o [:i/F4% ({5 FHAY PAP
75 =2 PRI A 4R 8 1 & R U i iy 05 =0
17 FEH A RHOE BE B 8 B A
11 IR R E R - BRI R
e 28T BE A DU T S R HLTT - (B 2RI 2
A G LU K B ETE— AL - Fr
DL I 5 2 B A PAP 450 5 A AE fitE ) K7 i
£ 1,000 > R¥FE R L - 5550 &85
RERERWGEE G ELE —ERERN
2y s 2 1,000 A REEEGERE - 4
fi S Bl 7R BT Y R R 3 g
PR 2 5 B4 A AL AT 7 4 4 12 B
NI BT SRR NIEDN
PAP $2 =1 Il JJ 52 1 i 228 B B2 A7 Y (B0 R
Fo HETRAET N ERTINERE
- MR EEHRR -

TR - USRS I R IEH
RS A IR E AR (4 > LSRR
HENR S ) SR A% R 1 2 Bl SR A RHRE 1
BB T B K R 4 0 {E 2 51 3,000 ~ 3,500
o AREERESALSEERE - HET
BRRBEAIZEAFERATZHGEAM
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B > (F & i R OB A R L A IR 2R B
(Sprague et al., 2007) - A AL EEH »
B FERHIARAEAR (400 ) Ry o8 30 ~ 35
8% PR 1R Y A SR Y A S R Eh Y 2R
i EHEAEY (FIER - R E
fEEE ~ FFIEHE - 1994) - AL IR D E
e SR B AR R G o (B MR B
R B BN R B A M - BESH
200 > KRB N 35 2R Y B 52 25 30 B IRZ AL
1T 200 & RSERCEF AR (- = -0.80
~-0.73) (Pickett, Nosaka, Zois, Hopkins, &
Blazevich, 2018) o L 7L 45 R B~ _EAZHIL
SIHP IR R ZE A EENR G EIE
W ZE Ry S BT H R E A 200 AR > B
Fl% 3 B A R S PR 2,000 A KA TR A 2
S o ZA1M H Al A A SRR E AL 3
YIS IR A BRI TR 7T -

i85 IR PAP (195 TR £ 7
AILTT RS % JIRER Tt - IR A S0 S i I Al
HEEH B HARFRE - FEHETHEREIHE
BRI - IR TR E M AYREE »
HEIRRT - LSRR A IET
TEFIGRE LB P A - ST EERE - 5
4 BRI B 7 IRET &R HL T BRI
RN & - I - AR H AL E
FHEE R BRI b &5 T O IR 2
(bench pull) PARZ€FE (squat) #ETT i AHL
SRS - DUBSE R B B A A BT
G L RW5E B VFE R AR PAP S 734
fiti 2,000 & RAREF ] ~ SFE 45 500 & R
[ DA R B AR 2 52 B o MG EH RE R 1 0 A
i b A KL BLE S RV (% -
> PAP BT HILT B3 IR TR - K
72 (R E% PAP #1174 2,000 4 RLAEEFfE ~ 3

e
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T BRI o B R R

B 500 2 KU ] DA R SR (B A 15 e L
S EUREAS > HE KL BE ) FRIA
HHE -

B~ Sk
— BH5EER

AR5 2 B Ky 10 i B 17 B F B B
REFHRMBRET (Fie:19.5 £ 1255
HEEE 5.5+ 1.2 B 177.5+4.8
Ny BRE 195 £ TART ) FTAET
&R R HHHBLET - PGB ATER
BEAGH AR SRR
R R LRI - RS HEEENERA
HEAEHLAE R ETEEH RN G E K

= Hlhgat

AT Ry 7k > B R HETT
G BETEERS AL RS L
PAP ¥} 2,000 2% REEHFE ~ *F & 500 24
R DR B AR 3 2 » BB SR S
FERAE B B AT — 1T (AL 28 LR e i
AL S - BRI E R > S2HEHG
WERAETT =S - BE RS - B
FEBEEE DL R B L B A S 1 _E PAP - 2K
By P B 45 R AR B A HE 1T 2,000 23 KUKt I
R ARRE NS - FHEES T AR 1
# o RENGRSEL 55 50 R R A S AR S AE X
B BRBE aa AT BT u] DU TE R AL Th
EEAL -~ SRR R B R R B 4a
B o BREEEIS - EITETFHE IR
EEE R I THUR AR A S - BE 18
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AFREMRIE (b TR EENE ) REIEES
(o R MEE(F )  RENG BREY
15 ~ 20 77 3 - fRBELL B B S 1 L PAP
AIFEE B L B A S R ET LR =40 70% 1
RM (1 repetition maximum) FY{fFEAF 22 &
RS EENARIIRE 5 s > BRSNS
REFEEFRLIANER (Beato et al., 2019;
Lagrange, Ferland, Leone, & Comtois,
2020) » PAP &R3L&T Ry 20 ~ 22 73 - LD >
e EEUAF R M 2o 7 8 g2 7 B0 L 22 DL e e B i
AR BB FREERAR -

=~ WEFRAE B RS
(—) =ARILAER

G 15 ~ 20 sy s AV BN S E) o AT
RKER 2 ~ 4 RIVEENKENE > FEREFH
G AL T ES - S AL ERIE B B (i
EAALEE DL R 2R B - BT ZREhIF © BEF 1
EATE B \Hr 22 b8 52 N 2SS » BIER
R TR e R o B e E T
ERBIERBTREMHZE 90 £ - BRIGIKFE
SMEE DEKSER I R EN(E - R
RHEEEE BERERERE 5%
PSS - BRAAEN(E B B 280G - BIfERIAG
o EERIEIF S M T E) - B F
RHRAKSER M - BEZBRIA A A B
L HFITRINE - Mgk nE > SEE
2 FUEfT—REME - BAEERFBEEK
LR BB E T E 0 HEIRS5E R
TR — R EHY i KB E W AR A
J1 (IRM) » Fe RALJT ISR B2 R il A
ERM e ZER T E  BRERTME
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RE 3 ~ 55788 - WIS BURMHENEZ 1
RMHVERE > B R/AT -

(Z) 2,000 ARXIMSRITHERA B2

8 % P98 XIS R 2 46 (Concept 11
model D, Concept2 Inc., Vermont, USA) #E
TR B o = PN 22 58 Ol S B TE 4R IR IG 16
& FAEEIANGR E 2,000 4 R EEHE - @R
FIEFRGESEEEF LS TOHEEE
S o BT FEER ARSI 2,000 AR
g - MR E R BRI R 2
2,000 A RLAEHF[E ~ SPI4E 500 & R R
PLRCP R4 -

VY ~ Bk BB S

2,000 2 RLAERFE fe P21 500 22 R
fELARD Ry BELAL » P39 500 23 RUBEF R HY
77 202 BL 2,000 24 KAy U B 500 28 RUEF
B (T P4 - 40 5 2,000 14 R o R 1545
TR - Gt o DL T E AR
SEFEETHT (one-way repeated measurement
analysis of variance [ANOVAY]) CLEZA [E] 24
5 272,000 2 AL ~ 94 500 AR
IS5 FET DA SRR 722 52 » FE LA least significant
difference test (LSD) JA#E1TH & fn EHEE
B4 2 Y72 5 - B RHL T B8 DU s
FAREARI 2SR 46 8 M Ag AL
R HVEE LR Ry oy M EERT > 06 R B AR
FE R o PR A K T T B 2,000 /2 RUARE
i~ SEE 500 2 KBS R DA R S 09 AH
P o AHBAREL © 0.25 DUT R fmAERE 5 0.25 ~
0.50 F{EEFHRR 5 0.50 ~0.75 Ky EEAHR
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0.75 LA E R/ FEAHRE - (5 SPSS 25 R
T8t M - 2B E R
B KAESE Ry p < .05

2 HR
— BRI

BRI T8 B & R EUR 2,000 24
RGBS =G 2 MR EREE AR - P
¥4 500 & R FE =G 2 HZEH
LER R RHEEREREAS L
PAP [ EIBEBORES (p = .007) LUK A
BELLEERE (p = .042) iR - HRATS A
SR MG HEREE AR (R -

= e KU L S AR AR

S YNGIWANEL 5 S R 1 IRAVE 25 S N
ALJ7:81.0 £ 6.7 2T (1.03 £ 0.11%H5H )
VRSP 1375 £ 16.9 AT (1.74 +
0.25% RSEE ) - MEBATETEIE 7T > FEELL
B A EAALER 0 B K AL T B2 AS BB AR 4B B Y
B R I B = 2 iR Y 2,000 4 R

®1 ZERS A ZUMATHERE

T BRI o B R R

GIF[E ~ SFI9HEF 500 & RURF R LR AR AR
REREMR (R2R3) -

R FEERET PAP ¥4 2,000 23 R KA
BEERIEASR - FEFEZEEE 500 &
R DL R SRAR A O s > MR B R N
i R AL T LRI A R B A AH B - & %
A5 0 R S B 2,000 /N R 4R IS RS 1F =
BB 2 EEFIBEZR (p = .063) > (i
31 500 4 R ] Rl 4 3R R L B AT
JIE PAP BHEBNEEILEEE (p = .042)
LIRAREE (p = .007) o 2 DR RN fi 23
FY B K BIL T B 2,000 23 R 480 RS ~ SEE 4
500 /3 R[5 DA A 45 B fie 512 A R -

i 2 M B 22 50 S5 R Uy 07 =X
HETT PAP TERI MO B L #ETT 1,000 AR
AR F B > 8831 PAP 45 1,000 A RV H
500 2> R4y B Rl 48 B 3 (B A 50 R IS SR L 28
B HHEHI4 (84.4 £ 2.9 F) vs. 86.1 + 3.1
¥op=.009d=0.62) 2800 > & 28 5%
W92 55 H1 PAP 4HAY 1,000 23 K 48 1% i o 2

2,000 A RERRFE (F0) P98 500 2 REE (7)) S (8808 )

Mot VHE BRE p( MO MEE  pE VSHE mEE pE
R 41077  13.46  .063 102.65 3.38 011 33.10 1.37 .693
LAY 408.84  12.70 102.35 3.30 33.50 1.65
EELL TG + 5L 407.61  13.02 101.71*  3.07 33.30 1.77
i
ORISR ABI%E EIE -

5 ¢ p (ERF B T A S -
* REF R EEE R RO B -
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#2 MEMREAN DRI ERITERME

2,000 7 RIGEIFE] (7))

P 500 AR (Fh) 485 (48903 )

G775 r {8 p{E r 8 pfE r {8 piE

ER A=

JFiGE = -0.20 .590 -0.20 581 -0.53 117

Ao AL 0.20 .588 0.19 .590 0.03 933
LA

JRAGE = -0.25 488 -0.20 .580 -0.40 248

Ao EATAEL 0.12 744 0.10 789 -0.00 1994
RLL B + JE LRI i

JFiGE= -0.15 687 -0.19 607 -0.40 246

e AR A 10.08 832 0.11 763 0.04 917

BRACR © Aptsea e -

it | [RIGEE R ARG 2 B RREEE A EERLAEE -

#3 FERAIERMAITHEREERS

2,000 3 RIGEIRFE] (7))

P 500 AR (Fh) 485 (48903 )

G775 r B pfE r 8 pla r {8 piE

EN =

JFiGE = -0.35 322 -0.35 319 -0.32 361

He AR L -0.00 994 -0.00 993 0.05 897
L EE S

JRAGE = -0.41 234 -0.45 189 0.03 935

ReEATAEAL -0.09 809 -0.16 660 0.23 518
BELLEAG + IR LRI 4

JFiGE= -0.46 181 -0.41 235 0.10 778

Re AL -0.21 564 -0.13 727 0.33 359

it | JFIEEE MR AN AEEAG 2 BE  RREEE L RFGEEMRLUAEE -

0.8% (1.4 %0 ) » HIALAZH 1,000 A K4
WA REE =5 (Feros et al., 2012) - 554t
gt e b PAP 1Y 10 F %I A 0 oy 426 87 R ==
A8 - &SRR B HI4HAREE - PAP
R 108y gE A BEN &
(Doma, Sinclair, Hervert, & Leicht, 2016) °
KIS B B L BB S M L PAP 1% - %
B 500 & RS a8 & @ R s B b B 8 S
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SRS > 2000 & RAE AR SE3H =
S ZHABEER  ERNVGREN
ZOUREIL - PAP HYSBUR F] DUR TR 3% T
RIS IR R A BB R A R
1 500 3 R R IR (Gotas et al.,
2016) - ZR10f0 - 17 Rl R E R IRATIE T 2L
FTE R B A Y A B o A R At R
HYSUE - Hrp alRE /2 A & PAP BYSUR £
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2 WA R BN P BEAY IR S e BT
PR S 12 BRIV A RE - TR EHHY 1,500 A R
AN & — B R R S g IR
(Feros et al., 2012) - {HA5HEHFE T 48 B 2
& FEEEESE S > (SR LEEET
T HH 38 R 1% R B sy HY RS (R 2 -
AN BT DU AT AR SR S R A
TTallSk - $TH1% BL AV JJ DLAE R R » 5
FFEl A DU TR G HY EE Eh 3R 3 (Dicks, Joe,
Hackney, & Pettitt, 2018) o fy A IMHITH
FEAEC R HERY 4 BE 500 A RUSERREERT
PRI I 7T AE & PR 2R R R BV R - (EAEE
FalGR o PR 500 2 R I 5 4 2
FRERE IR REN2EIEE
LA B ZE B FE 5 P P29 4 500 & R &
TRERERBIN2H -

SEHIbZE S R AR AR B A 1T
It E B B RN D BB e 38 2R -
A i 8 P (T R AU AL ORI D 6 - BESRAD RAE L
BIFEEL (0~ 500 AR R &PEEL (1,500 ~
2,000 A R) ek - K& 35 ~ 40 4
P& EZ (500 ~ 1,500 AR ) K&y 30 ~ 35
4 BIRREAN (1994) Wbt Zeflfs > &
AL 4R SR Y AR R By & o 9 30 ~ 35
(Sarabon, Kozinc, Babi¢, & Markovi¢, 2019) -
IHE 42 BT RIS 69 2,000 23 RSP 25 4258 K
Q) Ry B oy 38 33 4t > BEARVORET 0 B
B [BELSERTAVRIFERET - RUTFTREH =
TSR PR R = 2 - BURKIAS
RIS BT ) &8 R3S T B RA M M 5
Ko AT EHIAERE ) (FIEEIE
HIAEERIE ) R ERRAER (3 sy s NG e +
REEONAE ) HUAHRATE AT SR - FUARRE T
BRI R B A T AR - RS RR AR
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T BRI o B R R

B - SRRV R B AR e E R E
RIF B AG R I A EEEAYAERATE (Jensen,
Freedson, & Hamill, 1996) - 524} » [N AHT
SN ETEREEREFHET
ESBINEBIRLY 5 ~ 75 > FrLAENERY
TRE R E - RIFEA [E A IR0 B BE I AR HY
MRV - stEfIs B RRE T - &
st A GBI T B LLUBE 28 ABRET PAP ¥ 2 fir 2
ESINZ- K

H Al $T ¥ 5% AL 7 3175 R it 2
REAVHFRERAR - EF —KHRT 200
O RUER N 55t 22K 258 T Y T ) B iy R B
R (% © REE R4 SRR - BAHE (r = -0.80)
IFEAAL (r = -0.76) K 5[#&E 1A E (r = -0.73)
BL 200 A Ry E8) R I A BZ AR - 5
3 Ry fi R I 7 B B 0 ' JE % (58 P A
T RIRG S B A BN (F HE17H B - DAY
BIEACGEIT R T IR FEA B R AV K
AL 7181 (Pickett et al., 2018) o A 5T 75
FRART BN i 28 DA R e v Bl R T A A HIL 78
i FEUMEEEEL TRHEBERES
N BEHERE I EEE TE R -
FEAE — R BRI BN SRR - PR A 55300
R 58 TR AT o] — T IR B i KR B A R
BUEFIBEAMR - BRI —2
Horp— ([ R 2 o] g5 /2 2 Eh PR e R R A A R
% o AW ERFH 2,000 25 R AV ES R
MBI EIREY 6 ~ 7 oy - Bl 200 2 RUEKHE
ARSI RE R SR (35 ~ 45 70 ) ATRKHY
FEF 0 R 2,000 2 RO 8 A2 o Y Ay 2
MRS A I f R B IR T & 2 i
RER AT P& ERIPEEA HXES
PR G A I A 2 A2 o =5 8 S A 1% (BT R P8 B 1Y
RIELER - BFUAGUERRNEETE
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—IENENE > BEEEE R R AN IIRE
BUEGHRIAAHRAME (Feros et al., 2012) -
55— (& AT RE HY R 2 B i KL TR By & 1
e R BABEE B EE R DRV EN I EHIERE -
RIMSENE R B N B K3y > Wik S
FRBRET R i (B A RE S TRLE AN &
HIER FR - g HE R A& K EIMNE
DL it e b P Eh 41 5 © i AR5 B8 FH Y
FRIEEE LB DIE BT A ETENE o i
DL B 77 MR 2B 7 - BARIAGAE Pha Ay 2
G S IR ST & - BT T INEA RS
G L E IR A DA R — G 0 R R [
TEFHVERET » WA RS R IR )
2 R DUSRET KRR ES JIE 0 1
RIRGEIF AIlLE DUAE RS F) 1% i B AV Eh ) Ry
BN BREEZE mR AT WL E R
BN NERFEEE LR HE BEET
R IR LR & - GRE Bl R R
BN i 22 1 s A BB o] B 28 4 50 Ry
B — S A0 B T IE BN RE STAVHE AR o I AR
G F Y e A HIL T R B B 7 s B2 1| B R Y
R R R EA AL B T IR S ORI 4 o B DAET
RER BT A TBIRREE A — Rz -
BRI T A AR R RIS B 0 AT
DABESD PAP $ 17> % 18 158 T RE 4 78 AR $R T
N S YN[ WANS& FAE = ChvA:
BUR o TESREEEREE T RIAE SR T
u] DLFE A P B A BB BN 1 PAP Y75
0 MR RTHE S E RS SR B R T
TN - DU EATREE TR TSR
2 -] DL ) O v Y R Bl 0 S R 1 O
[ R RS E) R R AR AR RN
#HfE - HEFTERLEBS P AR S H
FEEIIRHB S - B DA 5 7
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T B HoAPH A B S5 41 #ETT PAP > AR
I PR I HIBER (Joy, Lowery,
Oliveira de Souza, & Wilson, 2016; Wyland,
Van Dorin, & Reyes, 2015) o 2R » $F ¥4
[ERE AV SResbf K775 - BRI R AR
PRSI E BRI AT Y i 0
ARA B 7€ ] DUBE o A PR ET HoAt 2541 K 5
ZUHY PAP S 7 I AL A B Y R50R - 1R 6E
PAP B0 5 /H T BIE T MVENE ' E Kl E
DL 4=y 7 B AR AT HIRBOR ©

AW FEEE R > PAP BRI T
BB P9 E 500 A REFR AR AR
SRR R o PRI IR IR FYN SR LR AR
KR AR IR EEAY » 20 - R &
KA E BRI A BE MR > 5L
PR R AR A I 2R AR A R 228 T Y A B RE
JIF o JAENREE o Hsk kB T A LA
SFHE NS DA PAP @ TR 3 ) R RS RE
F3 0 DUBE CERTER SRR L Ry AL B 1 T 31 6 ]
SRR S REE R - H5h 0 BT EE
] BE SR BE T E LR T h HYRE I R A 1R T 47
AHEAFHVREES > RS EFRTHRX -

25300k

1. MEEE (2010) © 2ERERINESIRIE 2 52
o G ATEBEIIE 2 915 ¢
[Lin, H.-M. (2010). The effect of oar length
on rowing performance. Chinese Journal of
Sports Biomechanics, 2,9 -15.]

2. BIERE MEER EEE- FEBIE
(1994) - ARG ESE SR ARG E T E -
PR B 0 199403)  12-14 -

[Liu, H.-Q., He, G.-M., Wang, F.-N., & Xu,
W.-X. (1994). Comprehensive evaluation

2021/6/29 E410:32:25 (




of training results of rowing sports. Journal
of Wuhan Institute of Physical Education,
1994(3), 12-14.]

3. Arias, J. C., Coburn, J. W., Brown, L. E., &
Galpin, A. J. (2016). The acute effects of heavy
deadlifts on vertical jump performance in men.
Sports, 4(2). doi:10.3390/sports4020022

4. Beato, M., Bigby, A. E. J., De Keijzer, K. L.,
Nakamura, F. Y., Coratella, G., & McErlain-
Naylor, S. A. (2019). Post-activation
potentiation effect of eccentric overload and
traditional weightlifting exercise on jumping
and sprinting performance in male athletes.
PLoS One, 14(9), €0222466. doi:10.1371/
journal.pone.0222466

5. Bevan, H. R., Cunningham, D. J., Tooley,
E. P, Owen, N. J., Cook, C. J., & Kilduff,
L. P. (2010). Influence of postactivation
potentiation on sprinting performance in
professional rugby players. Journal of Strength
and Conditioning Research, 24(3), 701-705.
doi:10.1519/JSC.0b013e3181c7b68a

6. Dicks, N. D., Joe, T. V., Hackney, K. J.,
& Pettitt, R. W. (2018). Validity of critical
velocity concept for weighted sprinting
performance. International Journal of
Exercise Science, 11(4), 900-909.

7. Doma, K., Sinclair, W. H., Hervert, S. R., &
Leicht, A. S. (2016). Postactivation potentiation
of dynamic conditioning contractions on
rowing sprint performance. Journal of Science
and Medicine in Sport, 19(11), 951-956.
doi:10.1016/j.jsams.2016.02.017

8. Feros, S. A., Young, W. B., Rice, A. J.,
& Talpey, S. W. (2012). The effect of
including a series of isometric conditioning

contractions to the rowing warm-up on 1,000-

W SEBHFFFTFI301)-07 FRE#E indd 121

10.

11.

12.

13.

14.

T BRI o B R R

m rowing ergometer time trial performance.
Journal of Strength and Conditioning
Research, 26(12), 3326-3334. doi:10.1519/
JSC.0b013e3182495025

Gotas, A., Maszczyk, A., Zajac, A., Mikofajec,
K., & Stastny, P. (2016). Optimizing post
activation potentiation for explosive activities in
competitive sports. Journal of Human Kinetics,
52(1), 95-106. doi:10.1515/hukin-2015-0197

Hodgson, M., Docherty, D., & Robbins,
D. (2005). Post-activation potentiation:
Underlying physiology and implications for
motor performance. Sports Medicine, 35(7),
585-595. doi:10.2165/00007256-200535070-
00004

Jensen, R. L., Freedson, P. S., & Hamill,
J. (1996). The prediction of power and
efficiency during near-maximal rowing.
European Journal of Applied Physiology and
Occupational Physiology, 73(1-2), 98-104.
doi:10.1007/BF00262816

Joy, J. M., Lowery, R. P., Oliveira de Souza,
E., & Wilson, J. M. (2016). Elastic bands
as a component of periodized resistance
training. Journal of Strength and Conditioning
Research, 30(8), 2100-2106. doi:10.1519/
JSC.0b013e3182986bef

Kilduff, L. P, Owen, N., Bevan, H., Bennett,
M., Kingsley, M. 1. C., & Cunningham, D.
(2008). Influence of recovery time on post-
activation potentiation in professional rugby
players. Journal of Sports Sciences, 26(8), 795-
802. doi:10.1080/02640410701784517

Lagrange, S., Ferland, P. M., Leone, M.,
& Comtois, A. S. (2020). Contrast training
generates post-activation potentiation and

improves repeated sprint ability in Elite Ice

121

2021/6/29 E410:32:25 (




122

N

15.

16.

17.

18.

19.

20.

Hockey players. International Journal of
Exercise Science, 13(6), 183-196.

Lima, L. C. R., Oliveira, F. B. D., Oliveira,
T. P., de Oliveira Assumpgao, C., Greco, C.
C., Cardozo, A. C., & Denadai, B. S. (2014).
Postactivation potentiation biases maximal
isometric strength assessment. BioMed
Research International, 2014, 126961.
doi:10.1155/2014/126961

Pickett, C. W., Nosaka, K., Zois, J., Hopkins,
W. G., & Blazevich, A. J. (2018). Maximal
upper-body strength and oxygen uptake are
associated with performance in high-level 200-
m sprint kayakers. Journal of Strength and
Conditioning Research, 32(11), 3186-3192.
doi:10.1519/JSC.0000000000002398

Sale, D. (2004). Postactivation potentiation:
Role in performance. British Journal of
Sports Medicine, 38(4), 386-387. doi:10.1136/
bjsm.2002.003392

Sarabon, N., Kozinc, Z., Babic¢, J., &
Markovi¢, G. (2019). Effect of rowing
ergometer compliance on biomechanical and
physiological indicators during simulated
2,000-metre race. Journal of Sports Science &
Medicine, 18(2), 264-270.

Sharma, S. K., Raza, S., Moiz, J. A., Verma,
S., Naqvi, I. H., Anwer, S., & Alghadir,
A. H. (2018). Postactivation potentiation
following acute bouts of plyometric versus
heavy-resistance exercise in collegiate soccer
players. BioMed Research International, 2018,
3719039. doi:10.1155/2018/3719039

Sprague, R. C., Martin, J. C., Davidson, C.
J., & Farrar, R. P. (2007). Force-velocity and

power-velocity relationships during maximal

W SEBYFFFEIFI301)-07 FRE#E indd 122

21.

22.

23.

short-term rowing ergometry. Medicine &
Science in Sports & Exercise, 39(2), 358-364.
doi:10.1249/01.mss.0000241653.37876.73

The World Rowing Federation. (2019). 2019

Complete Rule Book. Lausanne, Swiss: Author.

Tillin, N. A., & Bishop, D. (2009). Factors
modulating post-activation potentiation and its
effect on performance of subsequent explosive
activities. Sports Medicine, 39(2), 147-166.
doi:10.2165/00007256-200939020-00004

Wyland, T. P., Van Dorin, J. D., & Reyes, G.
F. C. (2015). Postactivation potentation effects
from accommodating resistance combined with
heavy back squats on short sprint performance.
Journal of Strength and Conditioning
Research, 29(11), 3115-3123. doi:10.1519/
JSC.0000000000000991

2021/6/29 E410:32:25 (




HEENITSE Journal of Sports Research
5530 % 5 11> 113-124 B (2021) Vol. 30 No. 1 pp. 113-124 (2021)

The Effect of Post-Activation Potentiation and
Muscle Strength on 2,000 m Rowing Performance

Jan-Wei Lin”

Sports Administrative Organization, Center for General Education, National Chi Nan University

"Corresponding author: Jan-Wei Lin

Address: No. 1, Daxue Rd., Puli Township, Nantou County 545, Taiwan (R.O.C.)
E-mail: cwlin@mail.ncnu.edu.tw

DOI:10.6167/JSR.202106_30(1).0007

Received: May, 2020  Accepted: June, 2020

Abstract

Introduction: The aim of this study was to investigate the effect of post-activation
potentiation (PAP) on the following aspects of rowing performance: 2,000-m rowing time,
500-m average time, and stroke rate. The relationship between rowing performance and the
maximum strength in the squat and bench pull was also analyzed. Method: Ten experienced
rowing athletes were recruited in this study. The athletes underwent three warm-up protocols:
(1) no warm up, (2) general warm up, and (3) general warm up followed by PAP in separate
sessions at 1-week intervals. One week before the 2,000-m row, the participants performed
a 1 repetition maximum (RM) strength test involving the squat and bench pull. After the 1
RM test, the participants used a different warm-up protocol and performed a 2,000-m row
on a rowing ergometer; the 2,000-m rowing time, 500-m average time, and stroke rate were
recorded. Repeated-measurement one-way analysis of variance was used to measure the
difference in 2,000-m rowing time, 500-m average time, and stroke rate between groups.
Pearson’s correlation coefficients were used to understand the relationship between the
maximum strength and rowing performance in the groups. Results: No significant effect
was found in 2,000-m rowing time among different warm-up protocols (p = .063). The 500-
m average time was significantly shorter in the PAP group than in the general warm up (p =
.042) and no warm up (p = .007) groups. No significant correlation was found between squat
and bench pull performance and 2,000-m rowing time, 500-m average time, or stroke rate.
Conclusion: PAP was demonstrated to benefit rowing performance in this study. Coaches
and athletes can apply this concept in regular training or competition to achieve higher
performance by increasing critical speed or sprint performance. An athlete’s performance
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should perhaps not be evaluated through their strength condition because of the lack of
correlation between the maximum strength and rowing performance.

Keywords: stroke rate, speed, warm up
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