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FE: Mg 8 JH AR f 8 58 QU Zrxd BR AR AL P . BRERR I, F ALy BB B iy 2. LA 30 &4 24 ok
S R BR PR35 3 BN BFFE X 4. LS S s B g o XU 2R 4 (PHL, MR BTk 1 20000 IR 6 7 4 35X
WL (PLL, (AR M 1020 KERIH (CON), #47T 8 FUIZ, 48 3 . #IR 40~60 min, LLGHETE O8I 57
i, TUNGRTT . J5 HEAT 25 WAL SRR TN, 0T 45 500 LA IR & 00 XU A8 S 0o 17, FR RO [ 0 7 34 iR =) A A TR
FRMLPY AL BRERAR I ULy 2 B K R B () B4 22 S 00 SR RO . PTIL 20 A UL PA) &k S 35 1 5 4% A UL R i g
(CKYZEMLGE AR L 76 20 m whRIRIAH S A LMD FHPLRM . PHL HTE 60 °/s B 180 °/s J1 i
Wl E A REML, PLL 4 HAE 180°/s A REFW DS, HBEMRT CONH. Hobh, BT s EHAT [ R4 PHL 4
TE60 °/s A o B Mk s JRUHD 40 2 Bk . B0 1R 2 Bk R T A BE RO BEBR S TR PHL 4 K PLL 48 A 38
. A5t PHL 4 &% PLL A 7EBRERR I . G I 20 m o il B 45 W 06 20, WiBREFAL A =t 247 PHL 4147 8 %
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BAEMBCR . I FRATTIA 45 A B0 9 5T 3 9 =X R slirr ae A i e L0 R B, Khilifa #F 508 52 30
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Nk B BE 5T 8 HELA 6 0k aa sh R B Ak 45 AN A AN [R] B A 22 5 155 00 B I 28 0 e A0 IR . AR BF 5T H
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k. RV [ R U 2Rl . OF TUNZRAT . S AR AR BUTBR Z DLA & . 1 CK. 20 mfrfal if ), Bk
R B it #5205 o Bk, 5 A0 1300 o kL 7 b 3 k) B T IRCAE UL T Y S

1 MIRXIEE5FE
1.1 R
ARFFELL 30 44 S04 B KA A 1R ER L BE 938 B B O AR SR 4 DAL A B 5 X 43 O e 6 R 3
A4 (PHL, n=10) ., K TR 240 (PLL, n=11) fEH 4 (CON, n=28), iAWk 4 % &
P45 T TG AT U 2 s IR SE 0 G AR A 1, LA AT 9% 5 R S A B9 22 R RS 7 .
£1 HEMRELEN

45 N IPN F i /em B/ em it /ke i /kg
PHL 10 20.6£1.2 173.8644. 41 68.247.17 14.442.0
PLL 10 20.2£1. 4 170. 00£7. 44 65.15+7. 61 6.640.7
CON 10 19.441.7 171.1347.43 67.20=£10. 90 0

1.2 MRAE
1.2.1  FE¥&at

RGN A RS SRR, EUR A . K R IIZG8s)E . ERMEIHEE
AR [A) A S A BRI A 3R s T RGN BATHT 1 A, (e B 58 % U B0 50 N 8 Bon i, il HRE T T i
WEFE N2 R ZRah Ve, Br A g st B BTN 2R IF G 1 R P AT 58 56w oot 5 42 & B 0420 nig CZe BR ALY
), FEHIL I (60 °/s A1 180 °/s), BRERAE J1 (R M 128 3 Pk . 1550 1 1 Bk KK b 7R 1 k) Al
CK, F IS¢ 55 ¥ W78 X5 2 B AL 4 R i3 1 1 3 5 31 - 4H (plyometric training with high loading, PHL,
B 20 %), K 5998 Y 45 4 (plyometric training with low loading, PLL, {&BG&E Y 10 %) K
4 (control, CON) ; 345 YN LR 2H LA 7 F 8O 3 6 far » 470 30 8 R AUk, IR 4 8] 3 IR, Bk
40~60 min, H #5234 58 2R N 2050 B S A AR TR, 1 42 1) 41 0 ok A AT sh 2k, 2 5 AR5
YIZRIAT] , WF 0% G e 1 FL RO 2 A 06 Sz g RS I TR TR ar 1 A H ZE0F R A Rkt e = 51
J1N R, LA X g8 25 SR 52 e BR iy CK T U1l 25 45 B 5 B KA A1, A3 B 3 F U0 2525 505 B )R
HEAT RO R H . NG R R AR S A [
1.2.2 D% %

e B 784 o I 5 4 A B R R R O A 9 X G AR TR S Y 20 06, AR B R ik U G L ) £ R D O A 9 X 4
R 1020, M s xCYIZRIR a3k 2.

®2 #BEXIEITR

i H 1~2 3~4 Ji 5~6 J& 7~8 Jd NS ES)
BN R 10(8) 12(8) 13(8) 14(8) 1(3)
Sk 2(8) 3(8) 5(8) 5(10) 1(3)
D 35 Bk 4(6) 4(8) 5(8) 6(10) 1(3)
1t 3 K 2(5) 3(7) 4(8) 5(10) 1(3)

e RO B RED.
1.2.3 MM A Fo ik

VAL 8 JEAS [R] £ 3 o YN 2R B 2 IR RCR . Fr A F R % 2 FARME SR I ZRni . J5 3547 T 51 4% 5 A
PRIE R IPAR -
1.2.3.1 RRESHLA &

AHFSEBEE LA &, T 8 FUIZRHT . J5 R B AR 5 #rAX (InBody 720, Korea) #EAT AN, I Mt H 22
N e ST X Al A
1.2.3.2 BkEREES

A B8 e Bk BR e 7 00 55 02 DO R 48 (Fusion Sport, Smart Jump, Australia) il 46 gk #1746 0.
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1) J 4248 5 BBk (counter movement jump, CM]D . 55 IF 4R AT, 52380 XU 5 8 (7] 98 36 57 T Bk £
b R SR s AT S AR B TT 4, 32338 BUR S il & SV ) EAE SRy Rk, 0y B BRER . s
p S T B A 5 — T, 7 A U e i o 2 DA 2 b b L TR T R 2 RN R, O SR I R
HCBEBR i B (em).

2) B5 A R H Bk (strides jump, ST, 2 F w S TN RSMES . MM R G g1 Soele. B
T6] T 25— 25 EL XU R i 7% T 008, e R OCTT 25 il TE 5 RURF 4 2l B A 1) b RER . i 23 1 XUBR 4 20
R, HBRE— T4, 7% SO RS DL /D M T 3 2 R 0. 7RI 2 s, B S BAE A i si Bk
BR & B (em).

3) V&M HE Bk (drop jump., DI, WS IFAAHT . 3210 vl 72 T — 40 em B4R BAEORE A . FEBHa (kT
SR A2 DU . O T RUR R R S A AU ] F AR S R R e, T kR . B A iR
RS — B2k, P b I U o O A2 w2 TR T R 2 RIS O S AR A A0 ok Bk R
i B Com) 55 42 figh Hb 17 5 ] (mes) .
1.2.3.3  ZE# AL 14 (isokinetic muscular strength test)

A 5T A5 S LT fA R 60°/s Al 180°/s K, & LA Biodex & # L 77 M i {X (Biodex Inc. , Shirley,
NY, USA)SEATEIN . &5, F WAl i ' dH e T 3h it by PR & ey S sl g it O 1) ff B2 Oy 457, 324t
H KT S B S AT . AT S A M B 90°, MR AL AR FA TR IS . DA S A [ R
T RBR A BROCTS 5 IS TF AR I s A2 300 RO II0EE i i BT 5, O R AT s EER R, P 50 % R AT 1 gk
K2 WS, SRS R 3 s IFil sk H BB A =2 R OG5 A R R R ) AR (B (N m) K 3K B 07 U {E 1Y
B[] (ms).
1.2.3.4 20 m g 55 (20 m sprint test)

A5 0 i 5] 00 465 2 >R F OB 5% 48 (Fusion Sport, Smart Speed. Australia) gEA7 4600, I 46 TF 4R 11 .
Z AR UL TR R Z AN R G T, ROt R g @ AT S as ey, 2l BUAT IR R AT 20 mo ifof]
W5, 78 2 RS i S e 2T AN RN, R BE T 1 s L i ofil] B[]
1.2.3.5 Il Y& WLER I Bt (creatine kinase, CK)

AWM CK 2L T4 [ 3 M 4 H74 (Johnson &. Johnson, VITROS, DT-60-1 , USA) #4743
BT o 5 LUK AR Bk T 01 52 0T G2 4 18] 58 LI B 5+ 7 6 40 48 SR AR L4 2R MR A7 T3 T (i 2 0 8 (eppendorf)
o, BT R B ALEL 3 000 r B0 10 min, SERLES O JE B BV WREEAT 0T s IECR AR B 8 FE I 2T
YENEPN
1.2.4 #HES%T 554

4R % s LA SPSS for Windows 20. 0 HSCMGE T4 73 B, DAR & B SR 5748 5 50000 B 8%
AT E B AR YNGR A XS 3 ) & A8 i i 22 A 0L, YA AR IR G it 2 AT, W 4 9 2k 47 ik 57 A AR
Bl BRI MR A L F AR R, AR S RO FIM B SHAANZAT. Fll2E%,
)5 R LL LSD W47 238 BAE AR B GE T2 SCRE, W2 647 2 A0 R EROR 81, il
] F2HCR, FJ5 ALLL Scheffe YE#EAT, HUIRIRY 5 IR S HA N FERCR. BEKFH «=0.05

P R

2.1 SRS AR A/

F 3R 16 8 FYILRRT, BT AT W58 % 52 UL B (AR 20 18 43 A A0 5k 70 i UL 1R o 85 SR s 2 UL P o 2
HAEM LG 28 L (p=>0.05), 8 JilJ5 PHL 4l 7e 6 [ 7 B ZRUR 2 56 Gt 23 0, PHL 419
n ZERRLA B B &S T4 (p=0.019) . 1 PLL #1 K& CON 40| £ % K425 X.

2.2 #EsEUIIZT MK CK BY % 0m

k4 pros, 8 JAUNZRAT . Ja4 4 CK By A8 BAEH IS % L (p=>0 . 05) , £ [E] P+ K 28 51| A

FHFEBERR 2R G % 8 L (p=>0.05).
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*3 AAGE#EBRXINENZRNAEHNZ N

2l B/ kg A/ kg

PHL 9.63x1. 31 9.7741. 34"
PLL 8.4741.26 8.49+1. 27
CON 8.1841.41 8.2141.44

o R p<<0.05, ZRAEGI¥FEX.
x4 FAEAKELERXIZ N MK CK B2

2 5 B (U/L) Ja i (u/L)

PHL 209.4+116.9 176.0457.9
PLL 195.24+82.7 211.34103. 0
CON 226.8+4162.7 231.8+76.4

2.3 3Bl gt 20 m o &) B 8] B9 82 1
25 B, 78 8 AL, J5 . WFoE x4 ibdT 20 m shfl g, & A B AR E G248 L (p=>0. 05) ,
VIFIRS R R, AR EEIRE A S8 L (PHL: p=0.002, PLL: p=0.029, CON:
»=0.001), 7% PHL 41. PLL 4} CON 41 % & 2 £ F I 1.
£5 TEAEHBRIZE 20 mhRlHEM

4151 A (s) JEI (s

PHL 3.30£0. 25 3.08%£0.15"
PLL 3.25%0.20 3.12+0.19"
CON 3.41%£0.19 3.23+0.16"

. " Fom p<<0.05, ZRAGIT¥E L.
2.4 X% TSR AEME

6 Won, 8 VNG J5 22 R A LA UL 0 000 36 235 SR ) R 04 (5 3k 3 ) UG (LA E] AE 60°/s B
180°/s X HAE G 12+ X (p=>0.05), MYIEIR %G KM, PHL K& PLL 41760 o] R 7 i = 2R 25 57
BT FE S EMBE 60 °/s B, PHL 4178 ) 5 08 K 3k 3 ) 5 V(B I B) A5 S8 35 020 (O 0 ME . p=
0.019; KB JJHIE(ERTE] . p=0.009); BLAb, FEMHEEE 180 °/s MR I, PHL 41 K& PLL 41 J) 4 W {H
X RA = X (PHL: p=0.005; PLL: p=0.026). %4b, R4 MH T EEQREE % 2B 5%
B, ZRFHBEM, PHL 44 &% PLL 4115/ 60°/s(PHL: p=0.002; PLL: p=0.049) & 180°/s
(PHL: p=0.001; PLL: p=0.039) J7 84 /35 B30 T CON 4.

®6 FEAEEERISTSERESNNDRAZN

s 4151 GIRL J
PHL 191. 67£26. 50 213.84435.43
F1 M 14 AH /nm PLL 178.84-31. 07 189.48+27.02
CON 155.96+28. 62 147.07+£23.02
I 60°/s
PHL 385.00481. 68 316.00465. 18
iR B 7 46 16 (B I [A] / ms PLL 311.82494. 95 291.82497. 04
CON 356.254127. 94 363.75482. 45
PHL 124.33£24. 65 141. 83+£26.75
F1 M4 AH /nm PLL 97.46+35. 66 122.89+22.49
CON 87.51413.74 94.08+£17. 46
FERBE 180%/s
PHL 175. 00£36. 29 153.00£28. 69
iR B 7 4E 1 (B I [A] / ms PLL 147.27+31. 01 143.64+21. 11
CON 177.50+38. 08 156. 72+£23. 38

2.5 3R Sl gR Bk BR BE 1 89 S i

R TR 8 YNGR BR R LAY 5 L 5 4 e Bk R e 0 3R Bk B Bk IR R R R S HARE
FERCR AT W, RO PR S BBk PHL 41 & PLL 240 % 3% 48 T (PHL:

»=0.002; PLL,
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0.008), CON @ 2 7 o4t it 2% 2 X, Wi A0 #88 = ¥k 7F PHL K& PLL 40 1 %48 T A7 (PHL. p—=
0.000; PLL: p=0.022), fEM AEA R FEYCORKE 2 RARITHE L. 25 E R AHR, PHL 5
PLL 7E J5 M #8575 B Bk (PHL: »p=0.002; PLL: p=0.008) M5 L#E®EEB (PHL: p=0.002; PLL;
»=0.006) BT CON 4 5 75 ¥ b 3 15 Bk iy Bk IR e J32 R 42 fioh b, T ) BF 1) B G 22 AR HI (p=>0. 05) , {H I [A]
R 1 T ZROR 507 o » PHL M PLL A 7EBKER & B T I 25 J5 1 W 3 00 T AT (PHL: p=0.000; PLL:
»=0.040), HIEHRNHF M EEYRST L 2EREGHITFE L, 2FHG KR AN, PHL & PLL 4178 Bk K
B Ay B T CON 40 (PHL: p=0.008; PLL: p=0.005).
7 FESHEHER I L KR T 0

T H 25 5] i =Rl
PHL 43.7644. 60 47.6445.27°%
B bt 4 T 1L K Bk ER B B/ em PLL 43.17+7. 41 46.9146.62°%
CON 40. 04+6. 22 38.8546. 39
PHL 45.954+4. 95 50.9345.11°%
s A5 5 TR Bk B BRE BE / em PLL 46.9946. 66 49.86+7.80" %
CON 43.44+6.27 41.284+5. 38
PHL 43.9545.07 48.1243.77%%
BB ES E /ocm PLL 44. 84+8. 30 48.7247.427%
CON 37.0346.67 38.9046. 01
5 i 3 Tk
PHL 526. 604 95. 50 478. 604 87. 88
2% fiph b, T8 1) 7] / ms PLL 472.5090. 42 452.40+101. 47
CON 576.75-+191. 77 461.50+116. 53
e ox TR p<<0.05, BEMTFHIW; = Fm BFHM T,
3 i+ ®

3.1 #EBENXNEITARMALNE KM% CK #IFMT

AW ARG H, Zead 8 UL )5, PHL 410922 BRWLIA & W 3 34 m, 1 PLL 44 &% CON 41745 fk
TG L. BT — MR AN SR i T 2805 LT L e 7 B Bk BR AE g (% 5 k. %k T LA o Y el s D)
BABE, Ak, 35RO GRE G SME R R . 0 AT RE A AP 1AL 4R 5 Herrero SEAFSTHR I, 241y
s YIRS A F T, R b 253 1 JUL PR A D e v L, G A 5 ) i G s 0 2 A — e e I R
A ERENT, H A T R AR R 20 %089 PHL 4, RS UL B E I 2 e 3 00 T U0 SR,
ik, 725844 TR A E, A RO JERRB LA R FENLR A TE ., 45 R 8 JE
s A INGRE, A HE NN A EIE A . AHE T AW 58, Shiran R BF5E T, fili L3 5 =L 25
YL CK W, 7EUIZR)E W 1Tt misk oo =l 2 gl B il 4l iy CK B AR . Asadi (B BF 53 25
EARMIR R RFES . Adibpour ZEWF5EF8 . TS shw W R LA B3 )5 . 24 TR A AL S 0 is
SR, AT R A E Bl s WL 8 05 . BRI 0% T U R A%00E . T AS B 5 I N 2 B A P Bk R . R R
Bk« SUAN B 8k A P b Bk T2 A IR S AR DR AE N S AT, BB B3t 8 ], &
Shiran 55 (Y BF 58 A AR YNSRI, TR IR4E 1 kg =X BE g 11 25 A8 R I UL PR 453 45 5 R i 1 100 IR i
RS X G2 AT R X AH W] A DI 2R B VR | B B I 2 B[] B o 34 o B o 00 4 ) 35 2 1 000 T AE 8 ) Al 2 ) 4%
A0 B LS L. Shankar 45 (875 (o 45 S, 78 38 5 xS 2 w0 00 iR 005 0 . S 4R AIE — S L b VR T A
O B0 B B 11 2ot B A
3.2 SRS 20 m Rl BEERAE /1 R T AL AL 1 B9 0

TE MR SR BT, AR AEVIZR S A ohofil R 30 0 2 k3%, Herrero 55 MY & 30 i % 5 185 i =1
GRS A, T U0 20 mo ppofi e R] (Rl H ) O s e U R AT Gt R YL B34, Markovic
FER IS B BN, ORI 2R AL AT RO bl SR, (A8 SR U SR AT B AE 20 mo ol R B 7E Herre-
ro % 5 Markovic %5 fBF 5% o A B8R gl ik 47 388 55 XU Rt nT B DR 04T 4 b o) 98, ot o v o) 6 BRI A
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BEUEDY. R 7R Asadi BORTFFE . B 2 0, 36 TR AR AN SR, AT R U AR Rk T 69 20 m
IR 5 0 Asadi BBFFE T R A UIGRTHR) R 454 H AR, WA AUk 20 m ol R

BRER L BT I . 76 8 A UIZk)G . PHL 41 & PLL 419 Il 228 e BBk | 25 40 13008 7 1k K o 1 = Bk Y
BRER 2 B 2 k. Se R BB ST . SR al g AT B i S SR AT A O R ER SR B s Markovie 85 BIHFST L
P 25 By 0 QU2 . T B0 90 2 o e Ok L K K% R Rk o R A W NG HE, BURAE ISR S A i
Ao AN TR A 22 5 AR W 2 1T Adibpour S5 RGRFFEHRE 1 25 A 1 2 T A I R SR 2 1Y T
ELEER AR F P, HAE P o0 B 2 I8 TRl dl s i LIRS n] LU B, 16 i =X 2k nT A7 2 E Bk Bk
R HAEEE AT BRI BEBRR AT LIRS AR R I ZRRCR . iAW PHL 21 & PLL 41 7%
T E g o O R Ja A R BE P B0 . HL2 LT CON 41,

FE3G 5 X S L i R, ARRFSE PHL 21 JCIRAE 60°/s J2 180°/s Jj Al {H R B b i A b 3%
BEA, Wi PLL 21 A 7E 180°/s A WF A, J3oh, ARG 7 03k 3] g 4 (e v 8]t A PHIL 4448 60°/s
A WA AN 2 RSN B, 8 G PHL 4l M 60°/s Jp i B % i T CON 41,
T 7 A SR B 180°/s 13K 3] J 4 W {E o W] J5 1f0 » PHL 2 &% PLL 41 % W 3 T CON 4. Shiran 55 () i 55
R SRR A RE A AN BENLD RIS Herrero SR BFFEAEA A 4 JE 45 45 f 00 I B 48 58 =0 25
IER SNV ERTE =i e TR NEE U € e o N TR B2 S A e i Fee i = Wil 7 S A BB | WA 3
Aad . HBTE A A SR I 2R R IO SR Z AR ST T8 A BR. Shankar 25 BBFSE . WA BEAT
B3 U, 4 R m L KSR R R AR E R BRIE T M iR R A IR, T o A AR R
FEH AT M ARBEE N ZRERS Shankar 55 i 45 2. 7652 BAEm MY PHL 4. & 5L
RGO . R MR ABT S SR . A A (9 0O WL 3 BAT S v 8 4 .

4 FRHEW
4.1 £ it

S S L PA) SR FH 20 Y6 R B B 67 FE A PHIL 4 20 m oo ol 5ok 38 k4 W08 3 [ ESE T M UL 0 0 0k B8R 2 0, i
FIEms 22 8 AT G g SR A LR )n . A Ak CK YA AR B0 TEGE 117 5 S RIVAS [A] £ o 3 i =L
ZRIFAN 2 T ™ F A LA A A
4.2 & W

AR T LA T B B 20 V6 B B B AR TR Y 10 060 B B 45 A 18 5 S I R SR nT 4R A3 — % B A i 3 MR
WUPR AL RIS ) R B R BRER SR 2%, LISz 3h 2 53R, BX TR B EE . e
Gy A0) 301 1 ORI ¥ 2 I 5 47 A
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On Plyometric with Different Weight
on Lower Limb Movement Performance Futsal Player

LLUO Shu-yu

Department of Physical Education, Chongging Nanfang Translators College under Sichuan College of Physical Education, Chongqing 401120, China

Abstract: The plyometric training produces a fast and powerful movement through concentric contraction
and eccentric contraction. Although the past studies confirmed the benefits of plyometric training on exer-
cise performance, the difference about plyometric training combined with different loadings still unclear.
The purpose of this study was to compare the 8 weeks plyometric training with different loadings on leg
muscle mass, jump performance, lower limb muscular strength and speed. With 30 untrained Chinese Cul-
ture University futsal player for the study, they were randomly divided into plyometric training with high
loading group (PHL, 20% body weight), plyometric training with low loading group (PLL, 10% body
weight) and control group (CON). The training was 40 —60 minutes each time, 3 days per week for 8
weeks. Increase the weight using the weight vest, and the physiological examination was before and after
the training. Data were analyzed by using mixed design of two-way ANOVA to test the difference within
different loadings groups on leg muscle mass, jump performance, muscular strength performance and
sprint time. It has been found that the muscle mass increased significantly in PHL group, that the CK is
not significant changed in all groups, that the 20 m sprint are significant progress in all groups; that in the
isokinetic strength performance, the peak torque of 60 °/s and 180 °/s are increased significantly in PHL
group, and that the PLL group only at angular velocity 180 °/s . And they were significant improved than
CON group. In addition, the time topeak torque of 60°/s is increased significantly in PHL group; the
counter movement jump, strides jump and drop jump were increased significantly in PHL and PLL groups. It is
concluded that, in PHL and PLL groups, the jump performance, isokinetic muscular strength and 20 m sprint
were increased significantly. And the leg muscle mass was only increased significantly in PHL group.

Key words: isokinetic muscular strength; stretch-shortening cycle; weight vest; vertical jump
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