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Abstract : Research result shows that aerobic capacity is the main energy supply of volleyball
and it is crucial to the results of volleyball competitions. Therefore, test and evaluation on aero-
bic capacity of volleyball players is of great significance to athlete training guidance and ar-
rangement. In order to have a thorough picture on pre-competition aerobic capacity of our out-
standing women volleyball players, dynamic change regularity of gas metabolic parameters,
physiological and biochemical indices were studied during the process of incremental exercise in
pre-competition training, in which 64 domestic outstanding women volleyball athletes who were
to participate in the national volleyball matches for season 2010—2011 were involved. From
the results, it can be concluded that there existed a certain gap in aerobic capacity between do-
mestic outstanding women volleyball players and world top ones. As they achieved a higher lev-
el with greater capacity and got better results in volleyball , their VO, maxmax appeared to stay
at a comparatively higher level in proportion. By studying the dynamic change regularity of
HR, BLA, Pmax, anaerobic threshold power and anaerobic oxidation lactic acid threshold in in-
cremental exercise, position features were discovered in aerobic metabolism ability, anaerobic
metabolism ability, cardiopulmonary function, speed endurance and lactic acid endurance con-
cerning domestic outstanding women volleyball players. The features mainly follow a ranking
like assistant attacker, setter, outside hitter, second setter and libero with decreasing impor-
tance. The results indicate that in order to make the training of our women volleyball players
more scientific and effective, advisable training arrangement for developing specific bioenergy
capacity should be made according to the basic requirements of different aerobic and metabolism
ability features of different positions.
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184 DA I BiHHiE s R C 43k 8] T E VO, max (ER T .

2.2 mILERF AKX IEATM KL R

3 Ao 38 1 67 AT 114 ) 2R AT A 0 A i LR S AR 0%
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n 13 14 13 12 12
VO, max % 3444 (1/min) 4.5540. 25 4. 86740, 45 4. 6840. 31 4.4140.19 4. 23740, 25 4. 69740, 24
VO, max #8%4H& (ml/kg/min) 60, 6344, 39 67.10£6.69  63.6246.15  57.21+3.43 53.47+5. 63 60. 41+£5. 25
VE(/min) 123.70+£12.30 121.90412.40 124.30412. 60 120.50+11.90 118.60410.40 121.60412. 50
RQ 1.1240. 07 1.134+0. 03 1.1240. 05 1.134£0. 09 1.1140. 04 1.1240. 05
HR(n/min) 188.70£6.32  194.306.39 189.4046.12 187.60%6.41  184.30=%5. 29 188. 90£6. 25
E PR (RQ) =B A A0y COx /B0y O %,
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ER:¢ &) = 4% B B H\A X
n 13 14 13 12 12
15 3 5 o $LE% (mmol) 9.28+1.43 8.37+1.12  8.69+1.24 9.31+1.53 9.52+1. 62 9.03+1.33
WAl o) (W) 256413, 40 286+15.50  271413.40  235413.70 224412, 40 254414, 10
REF ) F (W) 216411. 30 238+10.30  229411.70  207410. 90 201411. 80 216+12. 20
FASLER (%) 76.90£6.50  84.70%6.90 81.50%5.80  73.70+5. 30 67.2%5.10 76. 84£5. 90
*4 ARUBHKENREREDRNSERHITHRIER R —EF
t P t P t P t P t P

VOymax(ml/kg/min)  ,-3.734  <C0.01  t-1.014  <C0.05  t;1.103  <€0.05  ©3.195  <C0.01  t51.097  <<0.05

ts4. 168 <C0.01  76.936  <C0.05  153.469  <C0.01  t6.892  <C0.01  100.985  <<0.05
HR(n/min) 1-2.681  <<0.01  t-0.693  <C0.05  t3-0.627  >>0.05 = t,2.361  <C0.05  t;2.694  <<0.05

t2.700  <<0.05  75.312  <C0.01  t30.561  =>0.05 = t©2.016  <C0.05  102.597  <<0.05
Pmax(W) 11-1.074  <€0.05  14.094  <C0.01  t1.097  <C0.05  ,9.365 <C0.01  18.961  <C0.01

t6.842  <C0.01  ;10.139  <C0.01  t5-0.638  <C0.05  t0.615  =>0.05 1,07.016  <C0.05
BLa(mmol/L) t10. 615  <C0.01  1©2.758  <C0.01  13-0.638  >>0.05 1,-0.704  <C0.05  t;-0.847  <C0.05

ts-11.010  <C0.01  t-11.980 <C0.01  t5-6.793  <C0.01  14-9.056  <C0.01  ty-4. 137  <<0.05
A & (W) t1-6.539  <C0.01  -2.698  <C0.05  132.597  <C0.05 = t©2.363  <C0.05  150.836  <C0.05

t7.196  <C0.01  78.037  <C0.01  4.397  <C0.01  15.916  <C0.01  ;00.618  >0.05
RASLER B (V0 t1-6.914  <C0.01  t-2.600 <<0.05  130.649  >0.05 1©8.097  <C0.01  t50.637  >0.05

t69.165  <C0.01  t710.163  <C0.01  t2.076  <C0.05  ©9.875  <C0.01  t101.968  <<0.05
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ZIa, CE BT e 201 ~238 W Z[a], WFsgFm, 5
75 A B B AT 3880 7 B VO, max 7E 3. 65~4. 20 1/min.
HAXHETE 63~72 ml/kg/min,.0>Z K 190~202 YK /min,
T M 3R AE 216~256 W Z A5, MDA L4 bR . 38 H
75 2o ¥ HEkiz ol 01 5t SR HERR IS 3 A A — Be 2
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WFITIN N, TC it it ia 3 R sk 2 3 51, B¢ VO, max ¥k
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15 Bl LS AN IR 2 5 5 VO, max LR I 26 B0 488 1 1 K -
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W X632 2l B0 R E AT 4 2 B BRI 3 ISR ke e B (3R
4) : AN 38 )y 51 HRmax A [ 58 3 BE 4 ¢ 4650 2 9
AN E 2 2l 51 HRmax 22 5% BA W 35 M 8 S0, AR AE
11 K58 2 32 3 B, HRmax 5 32 3l 3% B A OE 16, i HRmax
X2 Bl B ATV O WE D BE LI 2Rk 7 FE Bl i Al H
ARSI, IR g R R BOR AR S B B D R
B3R E T 200 AT I BA AL B 2 Bl 0L I A
225 (P<C0. 05) , A i1 A HRmax 2y A% i i 50 352
Bl AT AW B < 32 Bl R AE I ZR RN B B 3 AR o T 2R 52 1Y
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10832 8 51 VO, max fE7E 3525 5 (P<C0. 05) . i1 Tt
JUAEBA W HE BRIz 3l 03A SRR ) 64T DN , BT LA, T 12 3
TS5 E P AR E PEAT H . E o AR SRR B R 4
HHEBR A JE S 4 BE B 200 H 2 H R AU DAL O
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FEPAH KA — LIRS A 202 2l 51K 56 i, BLACHERR

65



FER TR 201255 48 )55 11]

FLFE 3 B0z 3h AN PR T 8 b DA SR 0K L AR 2 ek
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LT 1 42 T R 7 RS DO 5 PR 2 5 A DR 1 25 5 e
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e FCARR G 20 (3 5 L AR T R WAL AR 1 A 4 AR 38 A 1t
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FEbRAT . B P02 3 R = KRR 2R e 6] 1 D IR R ) R 2R
BRPLEER T EQ0 g Al A

3.3 REAKRFXTHREG A LR FHLIEFFIES
HUAE 5T

FEA AL AR 1 T 18 1A 3 B 02 B /NI L i
FLER (BLa) ¥k i 55 22 i 1) {422 50 o AR 2, B 38 o) 5 2
B3 T s LR WK B2 23 T WG I 5 232 2l 5 R R gk BE — 971 4
I PR W B 2R B TR b L RO LR B L LR 1
I S AR AE W7 1 1747 52 Bl Bla ik B 3A 2 HE AR
R A B AR U S B A FH A 4 L B VO, max A 26
(Y VO; max) , o BE A A A LAERE T ok 2 H
ATAERE T AR, BT LL A IE B B T 5 52 m LR 59 A
K H8 b5 < 32 2l 5 i FLER | 5 K T 6 | I8 U ) R e TG4
FLER %

K BFFEARIE » LIH R A Ry 32 22 R R U5 1) S 2 it )
PETE H R b, KRS g I gl is 2 i LA BE 1
Bla {f .32 8 51 5 Blaw (H2 VI . A WF5E 0 i )
JERNZ s 1.3.5.7.10,12 min i BLa #E47T 7 I %
BIBGEsh R EIZ 8 5 I %), i2 8 5 1.3 minBLa 5 Athi2
B OUE IRURE B  TAE BE, E O R, KO T
Fe IR I 2 B SURE a5 0P 5 O vk SRR B L 7R I 5
SRR NS RS 95 1.3 min (9 BLa K 2 W 115 3)
SR JBE BT (8 DR /0N o T R e T LR B A SRR . (2
A 5 min FFAGFIEE 7.10.12 min, fiT 438 3 51 BLa 2 31
TR BIBGE ) AT B W R, E 8L AL
F N BLa ¥R B2 R B fa #4 KBOMR) . B B AR B A B
8 B LR TE 2 47 A 4L R 14 R 9 S W IR B
B LI 4 A B 384000 117 2L TR 6 LA P S R 2 40 i il
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fife fAL BE B 7 1 A L I B T AL AR TR AR P 1 LR
HEAT VAR 5 3 30 2SR AL TE B A 5 9 1) W 19 i BE 0 19 [
B, AL T 5 0 A SR R L AL P Y i 7L R R
TR PR UE B 192 i () 1F % HEAETY . BT LAL AL 5 min F) 12
min 2 [A] (4 Bla ¥ B2 FEBp, gl R BTN th FLIR 9 AL
e % ARHC At 8 UL O LT S A BB i, DT 25
12 3l LAY A ARE DB

AN A7 B2 3 1 2Z (8] 1Y 26 5 5 38 3l A 7E L 3 i )1 4k
o A oA [R) 57 BT 7 32 B SRS A DG A LU B R AR o,
Wiz IR S 5 RIZE s i % . K AR L 38 R 25 45
12 3l 51 B A0 I A R R 4 s Ok R B AR B L A A
PR e B I P R 2 A AR Y B R R X R N AR T
MU A R A i ATP 9 RE 1 . 45 901 2 i U 1R 4 it
TEHCRE 7 - AT BLa £ 2 A9 A £1 Conset of blood lactate ac-
cumulation, OBLA) % J5° , 1 75 H1k B L 5 %k & 2 19 ifif 51 AR
BE I ZOR R A% 18 3 0L W AE L 2% 3 AR vh B 50 IR B I
1, = R BRER 5 B0z 3 L AT B ER , X Wk E T A%
18 3y 53 B0 1Y it LR e 7 . FL R OR E BUR 2 N 2 3
T BHHEALE L FE B Rt — e 3 P £, AT E
FrBbBR , A AR T FLIRBE T . X 5 2007 4£5F A TE
AR AERE S iE 36 P LU — 8. X5
T2 Bl 51 R 13, BLa (B8 55 150 W 42 2 53 ML I 32 FLIR fig
JrlE L MRE TS5 RZGE8), AR N KiF RZ,
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