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Figure 1. Method for determining critical swimming velocity (CV).
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L2 2 A, &HIKD CV ETIVIKD CV EDORIZ7ZT. B AHBBIRA0 & 17z (r=0.892, Figure 2) .
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Table 1. Physiological variables during intermittent swimming test.
First Second Third Fourth
3 whole-body 50.0+7.1 |' 521+7.3 51‘3t5,5]' 52.0%6.1°
* a.b a. b|*
{mxgrfm] arm stroke 41860 }, 424531 |+ 448283 }, 447+61 1 |+
log kick 442+58 45055 45.1+6.2 438458
a a ab
- whole-body 15?.0111.n|. 1513111_1}. 163.4+12.5 |. 165.6%11.1 t'
a & ab
ety 3T Stroke 144.6+104 }- 150.3112_1. }> 151.9+12.6 }, 152.;;113;%1“.e .
leg kick 149.9+9.3 1537116 151.6+10.8 156.8+13.0
L b
whole-body 51+18 48+20 43%19 44%19
BlLa
arm stroke 46+18 | |+ 49+20 48+22 [ 47423 | |*
(mmoliL) + F } a.bl* &b c[*
leg kick 6.8+20 6823 61£23 5519
whole-body 85.4%7.4 89.0%7.3 87.8+7.0 89.0%64
a |° * ab ab
%VO,max  am stroke 80.6=6.7 821%8.1 86.6+8.0 86469 | |
i
leg kick 82.7+10.2 84.0£8.7 84.4+10.0 81.9£106

* P < 0.05, significant differences among the swimming style. * P < 0.05, significantly different from the first bout;
b P <0.05, significantly different from the second bout; ¢ P < 0.05, significantly different from the third bout.
\'702: oxygen uptake; HR: heart rate; BLa: blood lactate concentration; %VOzmaX: % of the maximal oxygen uptake.
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Figure 2. Method for determining critical stroke rate (CSR).

ME2 £BXBEFBIL—ZJREREELLTOCSR

[HEE] Whgest G (RFESKETFH 6 4. X1 14) (&, 50m 7' — LBV T4 Lk T200m &400m
DENiKEFT 5720 CSRIZ2DODETIIRTDOWHRIT A LA MO — 2l OEMHOMEE L L (Figure 3) .
CV k% A 2 LikEEBEOERMOME X & Lize RIS, B2 REITEF KD CSR TS v &=L b L—=
T RBEE L 72400m X 4 SO Y =NV T A MR ATo T, BB, AbO—27L—bDar bu—)
. AKHEBREE A h O ) — 2B HWT To720 2OF A FTIE, AFYA/ST XA —F — L LT
TO HR, BLa, E@IESHEE (RPE) ZHEL. A PI—270D/8F A—4 —L LTHAFETOA b u—
Z7L—F (SR) LA u—2F (SL) %@l L72e 4 ¥ % — N7 A b TOKHEEB OB MOME
i VR L OB DR E ST A CHEEEME L. 720 A Y7 — /T A MIBITET
NTORETOFIEIK S 1 &L CVHSHHEE L72400m DKy A 2 DHBNZIE, WSO B 5 e E v 72,
B AREKEEZ RS % KL L.



[e2]
w
)

60 4
£
E 55 4 .\
B 451 "'\‘y=ff?_49/x+0,59) x 60
:E]

o L e E P e e P CSR

30 ; ; ;

0 50 100 150 200 250 300 350 400

250 - 5
2 200 o
5] -
E _.—""II"
2 150
£ y=0.59x + 17.49
©w
S 100 -
é o - 0.59 (cycle/s)
3 504 o + 35.32 (cycles/min) ----CSR

>
0
0 50 100 150 200 250 300 350 400

Time (s)

Figure 3. Method for determining critical stroke rate (CSR).
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A2 =NV T AMIBITETRXTCORETOVEIKSY 1 5L, CV R HHEE L 72400m DK S 1 L&D
BICIZEEEII o7 (27520 11.68 s vs 265.70 £24.21 s) o
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Table 2. Changes of swimming time, HR, BLa, RPE, SR and SL during the interval test.

First Second Third Fourth

5"‘""""::;"9"""" 276.86+10.60 275751137  274.99 +1144 2732113530

HR 156.9+10.7 160.9+5.1 164.4+105 167.149.2
(beat/min)
BLa .
s 31410 324141 3.8+1.1 4841820
RPE 13.6+0.8 14.4+0.8 154110 16.7+1.8%5
i ydsa:fmm) 34.91+3.94 34.87+3.95 34.97+3.05 34.99+3.92
sL
i 2.51+0.27 253+0.27 2.53+0.28 2.66-:0.30 *

2 P <0.05, significantly different from the first bout; ® P < 0.05, significantly different from the second bout.
HR: heart rate; BLa: blood lactate concentration; RPE: rated perceived exertion; SR: stroke rate; SL: stroke length.



ME3 TIXICBFBFL—Z TRERIEE L THCSR

[H#E] Wigex s (BT REFEKET 74) 13, 50m 77— 2BV T 7Lk T200m &400m D47k %
15720 CSRIZ. 2 D0DETJIRTOIKY 4 A EMMA A — 7 EDEHOBEE & L. CVIIIKT 1 4 Lk
FEEOBEMOMEE & L7ze WIZ, WIRHRE LT VIKD CSR & CV TA ¥ & — /N0 ML —= 2 7 & i
L72400m x 4 if{$Eo A v ¥ =\ )v7 A b (e, CSRTAMECVFAN) %#47o725 CSRT A b
Tld, AKPEBREH A O ) — 2% HWCSRAZ Iy ha— VL7 F7°. CVF A MTlE, 7=
A FEHBEIBBEBLZER LGSR ETHREELZ Iy Fa— VL7 SRHEDOT A TR, ERBHO
TKZ A DA ZEFSRY/85 A —% — L L THR &£ RPE, 7 A M THOBLaZlll5E L7z 720 A bO—
JOING A= =L LTERIEPOSR & SLZWE L7z, M7 A M TOZKMEHHIE, MYELODH L
TIOCEES AT (7 A N x BREEE) AH v, W7 A ME O BLa O )RR, IS0 H B tRER
HAWTHEEEWE L7, b, AREKELERERS % K& L7z,
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BENRD -T2, o, WT A NTORSY 4 2SI CTHEZED 2 h > 72H% CSR 7 A hTld, SR & SL
2L L o 720123 Ly CV 7 A M TIE SL O T IZfE- TSR A LA L7 (Figure 4), £ 512, CSR
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Table 3. Changes of swimming time, HR, RPE during the CSR and CV tests.

First Second Third Fourth
Swimming CSRtest 280.87+6.80 279.27£7.00 27896+7.16° 279.28+7.57
time
®) CVtest 27682+978 276.17+889 277.04+924  277.06+962
s CSRtest 12871+11.69 138.71+6.87° 14243+7.11° 147.00+10.763.>
(bealmin)  Gvtest 134.43+12.54 14357+7.25% 148.14+910° 151.43+8.894b
CSRtest  14.3%2.1 153+2.148 1614209 16.0+23%
RPE
CVtest  15.1%17 15.9+17 16.6+2.0° 16.7+1.9%

4P < 0.05, significantly different from the first bout; ® P < 0.05, significantly different from the second bout.
HR: heart rate; BLa: blood lactate concentration; RPE: rated perceived exertion.
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Figure 4. Stroke rate (left) and stroke length (right) in the CSR and CV tests.
2 P <0.05, significantly different from the first bout; b P < 0.05, significantly different from the second bout; * P < 0.05,
significant difference between the CSR and CV tests.
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