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Effects of 24 weeks strength training program on sprint, jump, agility,
throwing and leg extension in college woman football players
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Abstract

The aim of this study was to identify the effects of 24 weeks strength training (ST) program
on sprint, jump, agility, throwing and leg extension in college woman football players to
fulfill it, who have little experience in competition. 1 repetition maximum (1RM) test was
used for the evaluation of maximum muscle strength of the lower a body, and the target
value (Tv) was calculated from 1 RM test compared with the actual value (Av). 8 college
woman football players had participated in this study (age: 19.8 + 0.4 years, body height:
158.2 + 5.0cm, body mass: 54.4 £+ 5.9kg). College woman football players followed a ST
program twice a week for 24 weeks. ST program was included in 2-3 sets of 8-15 repetitions
with the load 55-80% 1RM. Maximum strength ([1IRM] Leg Press (LP), Inclination Leg
Press (ILP)), running speed (10m-sprint), agility ability (505 agility test), Throwing (TH),
jump ability (counter movement jump ; CMJ, standing broad jump ; SBJ) were measured at
the beginning week (Pre), 12week (Mid), and 24 week (Post). Mid and Post of the test, TH,
CMJ, SBJ and SU were higher (p< 0.05) than for the Pre. In addition, 1IRM test LP and ILP
of Post were higher (p<0.05) than Mid test. No significant differences were observed from
the running speed and agility ability. The results of this study suggested that 24 weeks ST
program could improve on dynamic movement such as jump ability rather than sprint and
agility abilities. In conclusion, 24 weeks ST program college woman football players could
be useful as the development of their physical abilities. Especially, it is effective for college
woman football players to fulfill it, who have little experience in competition.

Keywords: strength training, 1 repetition maximum (1RM) test, college woman football players.
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1. (FUSIC Chelly et al. (2009) i 17 O HF4 v 7 —BTF (PEHE 4.7
Yy h—EFPH S ML —= %7 (Strength Training ; = 084F) (Zxf L C 8B D ST %3t L 7245 F, 40m 7&
ST) #4792 & T, N7 5 —< Y AL LERNE X oMM E R REEPFREICLESI N EHREL TN D,
O RAE TR E0 5 Z 3T E 5 (Chelly et al, % 7z, Christou et al. (2006) (X, 12225 15/ TD
2009 ; Christou et al, 2006 ; Wisloff et al, 2004). ]z <, BTy —EF FEHE43 £ 194F) IZST 2+ 2 &
16 Football Science Vol.16, 16-26, 2019

http://www.jssf.net/home.html



24 BRI NV —= Y FHRKRFELTH Y A —BFOERIJITTIZ

BT A THNF YIS T 4 OURENRFEEIZHIKT 5 L
%waé.~ﬁ,AAxbu/ﬁ%wbkLtTﬁm
ST R MR HIEO b L —=> 7%, REPICBITLTH
ODBEYVAZEMK ST EPHMESINTEDY
(Lehance at al, 2009 : Myer et al, 2005), 25D &
o, FHEIN R ST OFEEAY 10 KDY v 7 —EFD /8
7A=Y AQMEEEETHICERT 52 LIEWHL AT
H5.

TIZBT 5 NORKHIZGT 57200FHEL L
T, One repetition maximum test (IRM test) 7% & %.
ZhiE, ELwrF27 =y 7 TlHEELETE S AERYIH
L (Baechle and Earle, 2002), 1RM test {&, v 7 —&#
FORRKHNOFME L THH LN TWD (Larson-
Meyer et al, 2000 ; Myer et al, 2005 ; Nesser and Lee,
2009). 1RM test (%, Dead lift (DL), Back squat (BS),
Ry F TV AR EATDbI, EIZST ORI %0 # T
W LTHWENE Z EAE v, 20720, ST O
ZLWETD IRM test 2179 &, 1RM test D IEHEM: %48
RIPEF %L, THRGED)V A DPEE DI LIIEHIC
G T &G TH S (Baechle and Earle, 2002). L2 L,
1 RM test \&, WAFHOFMiE LTHEMEY -V THS
720, ST OFBEPECEFICH L CHERT 7=y 7 &
VEEET, BEIHET S EEHTENE, ETFD
R OFHHICHAVE Z ENTEL).

P —BEFIROONDLEIERIL, FITFRAS
T A=~ VA, EEER) T =~ YR, AT v b
TF =< VA, BT s~ RIS (JFA
medical committee, 2011). ZNHOHEICL L L, HAE
NIFEARS 7 + —~ ¥ A L EREEER) /87 + —~ 7 A
FHEL D bRV ANVICH DA, —HT, AT Y boX
Tk =V ARHIIENT F —~ v AFEEYME L D b
LAWIZH D EHE SN TS

W = HAERLTREF— 205, 2011 EIZT =V R v
TEBEZRLETTHS, Yy —OFEHEIXRE.
HTh, HEOZ Ty I —EFOT 7=y 71, mER
ST —PETTIE LWy T —ICBVWTAEmEE STy
% (JFA Technical committee, 2013). L2 L, ¥4,
ENEOAE = FILIZLY, EFAOENERE TS

BEN)THD. MR T, BIMEIOETF & OFEEEZH -
IR TIE, TTREABRELIICHEOL T v I —EFO
AT Y WNT d =% Y ARHHFNE ST+ — < 2 AD[A] L
128% CTH 5 (JFA medical committee, 2011).

HARDLA v I —BEFOBEHAIZOWT, ETE
FBOWHR ZFTH L L, 2007 4£1% 25000 44, 2017 4E
TIE 28000 44 & TR OEFEFELIITML T 5
7% (Japan Football Association, 2018), HT¥, &R
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KA BWT, BEEFELCT — 2B 8B TBY
(All Japan High School Athletic Federation, 2018 : Japan
University Women Football Association, 2018), Z®Z &
X, ERRREN OB ZHOLEF LV Ve D
N5, 29 LAZBFICE, Wy B — OHA -l & v o 7z,
WhWLY Y =DMV TPRERELEEZ LT LN
WIRT B D05, —HT, Bzt ) ) 2 TOEHENKT %
WA THRWZENE L, THROTFAD) A7 FEnZ k&
B, T0lzo, 29 LIZBEEHRROERVET)
ST #%EMid 52 Lid, BEOV A ZFEEIELZFT
B, oA =0T = v AR QIR B
L ORI IR ER FO S ) A TEEREEHZH-Th
D, BEEBRAEROAEZH ) LTHORYTHLEER L.
ZZT, AT, BEEBROE KA v 7 —
BRGNS, FHEIC ST 2L, v I —D87 5 —
AR E BT T HEEN B X ORI~ O
oML EE LT ToOB, &AM OFIGIZ
IRM test x HWT ST 707 7 L4714 &L, EHI1
IRM test D R % FEAE 2508 L 72 HARME & ERIZHho 72
Ao (FhifE) zHEL, RERTFTHy 1 —&Fo
TR LIS B 5 N ER 2 2L & L.

2. &k
1. &

ZIMEE, 1925 20 i F TORFLTH v H—#IC
BT 513%Thot. DI b, 24BMD ST %%l
L7299 2T, 7HBLUOHREEORFIZLYETO T
L= v rRERE KRR P o 72 E B2 8% (4EH -
198 = 04 7% , & & : 1582 * 50cm, K& : 544+59kg) #*
KRIFFEORIRE Lz, BMEDITE A EDKED SHHE
WO, B E T v I —=LDAHI WL O hD AR =
ZHEER L C\w7z (Table 1). ZMFEIZIE, A 74— A F
:ykyb%iﬁfﬁw%mmﬂﬁ%%t.&b ENG
X, KRPAMMEHEAZ B SORRES THERM L 7.

22. 74HITFRAB

AWFZETIE, ST HAGHT (Pre), 12:HMH & (Mid), 24
R (Post) @ 38l Physical test # Fh L 72, ZE6
WA ) OFFAL & L T, 10m-sprint, Counter Movement
Jump (CM]), Standing Broad Jump (SB]) #ill5E L 7-.
10m-sprint (&, FEKEOBITIZDV 7 2T 22, ZNE
@Wﬂiﬁéﬂﬁ’,z&~b#%j~»if@%@%%

A LEI07O1IBETHEEL, 2HOREEZITWY
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A LDOFEN)T R (sec) & L7z, CMJ I, BEICH D K-
Tub, BEokEE*NL L2l 3, FFis
\2F a— 27 THIZDUF, BEpS 15~ 20cm (T E D7z
RLEAD S A M L CHRME T 2 3728, SMEDREEYZ
DEFEHNEHRNEIICL, FERY 255 k% LIFT
RS FEETREICY v F B EHIC L7, 2H0OREZ
fTvy, SO REFENLE T2 CM] OftEk (cm) &
L7z, SBJ &, BEUIMHEMIC, bitvEma (2
k) TTOMBEREIE L. 2 E O E T ORI
MHEWFOREE (cm) AW/, &8, CMJ & SBJ 12
BT, LU F A — MURGHIY ) BTl % ik e L7z,
W AR OFFMINE, Agility, Throwing (TH) %5
L 7z, Agility @ FF 1ili 1%, 505 agility test (Draper and
Lancaster, 1985) % v 7z, 505 agility test i&, A% — b
75 16m O EE % T 2 8 E CHEL Lo oA, 180
EHMERZITOHECSm QYRS 7 A NTH 5.
ZoHT, 1REDHMEHRE ZL5m XHD Y A LM
Agility BEHIOFF L LTHW SRS, JIETIE, 74 4
FHUXHOA Y — b / T—= )ALEOBITFIZ DV 7 AT % HE
2, BINEOWE Figa L2, SINE D508 L7280
5 180 D F i & # CR O T — Vil F TOME & 5k
IZ 10m-sprint & FFEICY A A2 EH L, 2EOEZ1T
WE A LOFRNS R (sec) & L7z, THIX, HEY v
= EDEAT LT 5w — i il 2017/2018 ==
12, THOWA, 77— )VAa—oH5EZSNEOR
ST A DR L7, e RS x2#ICy v T T
A4 Uns, K= mWHEICE N L2 E L T2

Table 1 Competition history of participant’s

participant Competition history

Swimming, Basketball, Handball,

A .
Ekiden

B Swimming, Softball, Soccer

C Soft tennis

D Handball

E Swimming, Volleyball

F Swimming, Handball, Soft tennis

G Basketball, Soft tennis

H Swimming, Softball
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EL, B8 (m) & L7 o 10cm kimz9 0 FiF
A FLERE L7z 2IORFEEZITWY v F T4 Vb
WO vz

2.3. 1RM test

1RM test i%, Leg Press (PLF LP, CYBEX fL#) &
Inclination Leg Press (LLF ILP, CYBEX #1#4) % w7z
(Figure 1). LP 3, HEZ &G TAMZZITILD 5L
B wiz®, ST OFEERAE TH BRI ERT X
5. F72, ILP X, ABHHARIZER S 20555, T
—, BEPEREE TN TOE—7 T 4 N=Hffn
TWh 720, BHOGHRIEIZIZIZZR VS HIW LR L7
IRM OMIEFMEEL, NSCAA ML Y ZA &IV T 43
= » 7" (Baechle and Earle, 2002) 1RM test D #' 1 FZ
A1 BEIYT 7= 7 %5%|20L7. LP ® 1IRM test I3,
JEEAE S8 & I PR B & de R Jm i S, IRBIER O A 28 90
FELUF OARRE 2> & BT O MR BN E 2 AT b7z, M3l
FCALE, SNES RS R RMEM (180 ) £ £T

(ILP)

Figure 1 1RM measurement of LP and ILP
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24 BEDHT) bV —= Y THRRFLFY v =BT OB T

L2 2 LR TE R B xRHk (kg & L7 ILP
D 1RM test 1&, HEALYEED 5 BB B L ORI 20 o
<O NP CIRATR I & & 72 RRE D S BB ER [T hE 7z
LP & [FAARICHE DTS, SN 75 B AR S A
MFETHLY A Z LR T &7l w itk (kg) & L7z

24. ST7AT I LTHA >

ST 7u 25 A 57% A 1%, Christou et al. (2006) %%
FIZ L7z, BMEICIE, 24580, A-BOST 707 4
ZZNZIGE 19D, AFF48 a1 ST #F# L7z (Table
2). ST7ur741%, ZMED N —= 2 TREN 2V
Zk, POREITOELLOIZ0GHRETHTTED
FOMHOKR) 2 —22ZE L 707 I 825752 L
L7z, &5, LP L ILP DSt ofEH X, Sz 7T a s
TAE LWL ICTRLA ST Yy h—D L —
=V TR R RFEOHERD WL X 2 EEFIH LT

Therz. 72, 7—20 [Hik] ML —=2 7 OHEEI
FEAELEOOBE4A~50TH -7z, ST ZHET AR,
ZME I E— 7 AREOILHIM 2 3% 7. ST 7u s 7
20, B+ TR+ RBRofAGbETTO T AL
(Table 2), EfHEIZDOWTIZHEE (Target value :
Tv) F723HMEMEBEZEIISMEDMTE TRE LD,
TBEEDNSINED ST #HR— 1+ LTwLHAICIE, ST
DT F — ARBEMREIZDOVTT RN AETEHEHITL
7z.

DX = 2 — I3, FEREBOERS L AREIREERR N
5V AREN DAL, S SIIIEEBREOWENS Z )T Z
WCERAZBEWCTU I8 L7 ST7ur7 748, 1~
SR, 9~ 16, 17 ~24 MM & SHEM T L1233
T Tu s g A ER L. BNEICE, AXBO
ST 70 7 I ZEOME% 7 5~ < 48 e[ LL o> e[
R B LD IIRR L.

LPELILP®O b L —=Y 7%, Pre ® IRM test D F

Table 2 24-week ST program

ST program A Load Rep Set ST program B Load Rep Set
1~8 Week 1~8 Week
Lp Table3. reference LP Table3. reference
ILP Table3. reference ILP Table3. reference
Dumbbell press 12RM 12 2 Lat pull down 12RM 12 2
Leg extension 12RM 12 2 Leg curl 12RM 12 2
Standing calf 15RM 15 2 Standing calf 15RM 15 2
Core Knee-touch 50 X 2set, Leg-up 20 X 2set Core Diagonal sit-up 40 X 2set
Front-bridge 40" X 2set et al. Diagonal back extension 40 X 2set
9~16 Week Side-bridge 40"/40" X 2set et al.
LP Table3. reference 9~ 16 Week
ILP Table3. reference Lp Table3. reference
Dumbbell press 10RM 10 2 ILP Table3. reference
Reverse push up Body weight 20 2 One hand rowing 5~10kg 10/10 2
Forward lunge 15~20kg 20 2 Front and side raise 3~5kg 10 2
Core Sit-up 15 X 3set, Torso rotation 15/15 X 2set, Step-up 15~20kg 12/12 2
Side-bridge 40"/40" X 2set et al.
Core Leg-up 20 X 2set Toe-touch 20 X 2set
17~24 Week Front-bridge 45" X 2set et al.
LP Table3. reference 17~24 Week
ILP Table3. reference LP Table3. reference
Incline Dumbbell press 10RM 10 3 ILP Table3. reference
Forward lunge 15~25kg 16 3 One hand rowing 5~10kg 10/10 3
e o e 305 s w3
Core BB leg raise 15 X 3set

ST : Strength training ; LP : Leg press ; ILP : Inclination Leg Press.
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BB hip lift and cross 10 X 2set et al.
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PH, LPEILPO TvE ZNZNEELL. LPBLD
ILP o i EHIE, SIE D ST ORERARN T L2 5,
IRM @ 55 ~ 80% T L7z (Table 3). ST #if, =
I ITRLER A Z B L, Tv EFEBZ ML —= v JRE
WCHW 2Bl (Actual value : Av) ZiEREIFLET S X
HTHRL, FERAAKIZ 2 M LIl /2. 28T
19 A7 E L, 12 BEHZICFE IRM test (Mid) % 9
ML, 13~ 248 F COAMBREIZH .

2.5. HEHLIE

FWEME LT TP ME (RS TRLA LP &
ILP ® Tv & Av OFHEOEIL, SO H 5 t #Ex
w7z, Pre, Mid, Post 2B 25 #ZEH oKX, —IC
BLE OB AT o 7%, S EEs R I N2tk &
FEH I X 52D E W % Tukey-kramer @ HSD #%E (%

Table 3 LP and ILP program throughout the 24-week
training period

1RM test (Pre)
Intensity
Week (%1RM) Rep/set frequency
1~2 55~60 15X%2
3~4 55~60 15%3
5~6 65~70 12X2
Twice/1W
7~8 65~70 12X3
9~10 70~75 10x2
11~12 70~75 10x3
1RM test (Mid)
13~14 55~60 15X%3
15~16 65~70 12Xx3
17~18 65~70 12 X 3(18W-2set)
Twice/1W
19~20 70~75 10x3
21~22 75~80 | 10x3(22W-2set)
23~24 80 8X%X3
1RM test (Post)
1RM: 1repetition maximum ; LP:leg Press ; ILP :
Inclination Leg Press.

20

EIbE) #HVWTHELR. By 7 b 71%, SPSS
Statistics ver. 22 (IBM) Z W72, WTFNOBEIZBW
Th, G 5% Kmrdo THEEE L.

3. #EXR

24O STIZB VT, 28MITEDmEL, Tur
FAADNIY22 020, Y077 2ABA20+03 0T
HY, F—u ML —= 7 OREBANTEIEIYIZ ST % 5
Wi b o & Ak (Figure 2).

Table 4 121X, ZMF O 24 AWM BIT 5 5K, KE,
BMI DR &R L7z, € OfER, (KEHIL, Pre @ 544 +59kg
75 24 B % Tl 559 + 58kg & AN L 72 (p<0.05).

Figure 3%, LPIZBIT A TvE AvB L WM Av #1AE
fECTHE L 7-AHRMED 24 BB O 2R L7, ZFOfEE, 1
BHEPS 24 BEBEIZBNT, FIFTNTOBICBNT Ay
i Tv & Ll - 7245, Tv & Av TlE, Mt L AEZLZ=Z
BOLNLE ol Av R REM TR L 72H5HE (Av/
BW) OB r s b L, 1HHD 083 =024 Av/BW 205
24 H121E 152 = 024 Av/BW &EfKEO 15 f5F Tl
72. —77, ILP & (Figure 4), 13#H ® Av i3 47.3kg
LaE 0, 128 H Tl 684kg, HFRYIZ 24 M H Tl
1225kg FTH#IML7:. L2aL, 1#EE2524HHIZB
WTh, BIZAVH T & Rl 5 Z AR Tw728%, Ty
EAVIZBWORGRT LA B AR ZIIBDO b e hrolz. —7,
Av ZREME T L 724%HE (Av/BW) 1%, 13EHH® 086
= 045 Av/BW 75, #8912 221061 Av/BW &{fH
O 2 L 7z,

Table 5 (21X, Pre 7*5 Mid, Post (2B} 5 K ME DK
Pa IR L7z, 10m-sprint ¥ 1 4, 505 agility ¥ 1 & TlZ,
BRERENRO LN o7z, KIZ, CM], SB] BL O
TH i Pre & Mid, Pre & Post DfERICBWTEFNEFN
AT LA B R ZIRD bz (p<005). F /2, LP, ILP
BLOLP & ILP O#MixifiEid, Pre & Mid, Pre & Post B
L O Mid %2 5 Post DFERIZB W THEE LA R R ZEDFRD
L7z (p<005). 512, LPB X UILP o#n&E % It
w35 &, LP® Pre 7* 5 Mid 1 320kg, Pre #* 5 Post
T 1% 46.7kg, ILP @ Pre 7 & Mid X 719kg, Pre 70 5
Post 1% 1106 kg & ILP O¥EhIED I3 250> 72,

Table 6 121X, LP B £ NILP @ Pre ®f % 100% & L
7zEENEE (%) % R L7z, LP i, Mid T 143%, Post &
162% O M= % 78 L, ILP T Mid T 191%, Post T
240% OEMEFEEZ R L, ILP O3 ) ASE =z R L7z,
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20 BEDFHTI NV —= ¥ TWRELTH v 7 —BFOERIRIF T 5EE
3
2.6 2.6 2.6 A program A
O programB
2.3
H
£ R 2.0
E , 1.9 R 723% \ 1.
T 7.1 - B S
2.0 %0 (]
[ D 0
18 18 1.8 )
1.6
1
1 3 5 7 9 11 13 15 17 19 21 23
§ § § S § S S § § § § §
2w 4w 6w 8w 10w 12w 14w 16w 18w 20w 22w 24w
Figure 2 Comparison of ST times
4, BE TREEH SN LVETH L7, STERBROZ LWENg
B, AN ODWHERYIZ ST ZHED T < ) 2 TRUED
AL, BHAEBRO R RS T v h—EF 2%t R=TFTho/tE2 D, TvORER ZINEOLEH

B2, 248 ST % Fh6 L 7245 %, 10m-sprint ¥ 1 4 &
505 agility # 4 A & T RXRTOHB IR R AL N2
F 72, BFOMEKETIX, Pre 205 Post 1227 CTHREDE

SAZHE L 7z

Tﬂf@ ST &, IRM test {Z#E U C LP, ILP % H.MZAT VY,
N, B, TvERS LAEDLELRIS Av Z2HREL
ST #%hE L7-. ¥Fi2, ILP T, ZIN&EIE, $-XToOH
WCBWTAVS TvE LRl TEBT LI ENTEA. 2
DT L, FBEZHEIEFTOLP, ILP OEMFF 27 5 X<
MHINCAD LI LLELERG R D L) 128D L, &
512, ML= Y VT OESBHIRS Av ORMTRIEIZOWT
WIZT FNA AR L7222 LB L Tnwa b Lz,
F/, I iE, ST OPFZIIILER L, AR

»ERE L, JITi9E (Christou et al, 2006 ; Larson-Meyer
et al, 2000) ® X 912 IRM (2553 5 80% % H8 2 4 =& f

DFEE L aho7z, UL, #RIIZ, #FIE, 158
HURED ILP 128V THI T 100kg ML Lo EER 2/ -

Tw7z (Figure 4). T Z &, 12 B BZIZHE IRM
test (Mid) 5L, 13 BUEOAEMHE (Tv) Ziod

7eTu T I ATHEA CORBLREVWEEZEZLND
(Figure 3, 4). F72, &%, TH~® ST THILILP »
ILPOELELNTTRGEE ZSHD, KRIFFETIL IRM @
80% VL EOEAEMOBKEEHNEZ L L o2, T
FHHEZHWC L=y Z70OR) a—2%2#Pe L2283
WL TWL2h Lz,

10m-sprint (2B VT ST DEEBA LN o722 L D

Table 4 Participant’s physical characteristics.

Variable unit Pre Mid (12 Week) Post (24 Week)
Body height (cm) 158.2 (4.40) 158.2 (4.49) 158.7 (4.61)
Body weight (kg) 54.4 (5.93) b 55.2 (5.57) 55.9 (5.78)
BMI (kg/m?) 21.7 (2.26) 22.0 (2.00) 22.2 (2.03)

Significant of Difference b: vs Post *:p<0.05

Football Science Vol.16, 16-26, 2019
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(kg)

(kg)

160 = 5.00
—@— Target value (Tv)
140 —O— Actual value (Av)
—O— Av/BW
= 4.00
120
z
100 - 3.00
53
80
60 = 2.00
40
= 1.00
20
0 0.00
41~ 5~6 9~10 4 13~14 17~18 21~22 4
H 3~4 7~8 11~12 15~16 19~20 23~24 (week)
1RM test (Pre) 1RM test (Mid) 1RM test (Post)
Figure 3 Comparison of target, actual and relative value in LP
160 = 5.00
—@— Target value (Tv)
140 —O— Actual value (Av)
e AV/BW = 4.00
120
100 - 3.00 =
g
L
80 -
60 = 2.00
40
= 1.00
20
0 0.00
4 1~ 5~6 9~10 413~14 17~18 21~22 4
3~4 7~8 11~12 15~16 19~20 23~24 (week)
1RM test (Pre) 1RM test (Mid) 1RM test (Post)

Figure 4 Comparison of target, actual and relative value in ILP
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4 BB OFT bV —= ¥ THRFELAY v I — BT OHI

HRE LT, RRETEW LV DFT & 8T — 5803
ZOREN S (IRMB0% Lh ko) &z HvC ST % %
LTCWZnwZenEzZonb, BlZIEX, RWZEAST O
075 LFHA v %&S#|Z L7z Christou et al. (2006) @
WFZEIZBWThH, 12505 15 5% F TOBBEER 4 £
O— )7ty 1 —EFIxF LT 16 MO ST %5t L
72459, 30m-sprint ¥ 4 1%, $ER%, 16 AMEZETIXA
BIZH A LOEMER A LNTH, AY =905 10m T
DX Z A ATREERIEMRIASN Lo/ TNHD
ZLIZOoWT, ImD &) %, LDECERICBWTY
K% IR S 5 720\ ERHIINZIE, 9, ?(%7261\‘7—
AEETDRNEE)LEDNH L. N =13 (GRE) &
HREOHTH L7200, BAFHIOM L, YOS -
PO R LN —FEHEIZ & > TRIRTH L. L7oh»> T,
4213, 1IRM @ 80% LL Lo AR RE 717 T ADEA

DIARVLETH A . F72, EATWIEICB VT (Wisloff
et al,2004), W ADORFEET-O BS @ 1RM i & 10m-sprint
¥ AL EDHIZEWHBIBIRAFRD 5T W5, RKIFZET
X, ST OREEBRPE L THHBWLEZEIIERTELI L%
RELSE S92, LP & ILP % fIVv: T IRM test & %
ML, #iER7% ST 707 I L& T4 Lzh, HAEAN
DYy N —FEFOT 4 =R, PEENDATY YRS
T A= AR N T =< Y ADMH EE HET RS

B L NVIZBECTCDLR BS 2 87— 24 D

Ty

HHAAS &= NI, &5, 8T =27 %44 X (0%
T—=2V =Y, AFvF) 2EREMISEALTWIRET
5.

—7, Ozbar et al. (2014) &, 1505 22K F TOL
FH v =BT 5IZ, 83HM @ Plyometric training
(PT) %FEME L7727 NV—TEFEL eI IV— T &L
72569, PT OFEMiZ IV — 7 D& 20m-sprint ¥ 1 L DH =
WHIAE L72& PT ORRAFEH L T b, PTIX, F\ik
BCTRE LB EFEET RO IR THY, £
NHEDO ML ==V L VHEDZA ESEE2 LT, 7
DL L) EHET ZbEIE 2 @5 Z L ICERT &
% &%z 515 (Baechle and Earle, 2002). 2D X912,
HAHEEICBIT 25 4 208EMEICIE, RKHNEED D
STRPT i NL—= vV HETHLEEZ SN,
BGOREFEL 3 —F1%, EFOKRIKESL ML —=0 7
BEIID U T, wde L —= v VRV EL, EFICPRM
LTW ZEDEETHL EBDND.

CM]J, SB] B & Of TH &, Pre x} Mid, Pre %} Post |2
BWTC, T2 IkE EE R EDRRO bz (p<0.05).
3THLE L, HEICEKESME ST O RMNENTZ. ST
ko TCMJ ESB] 87+ —~< v AWM ET A LI
TTILL L O FR#HE 2 ® % (Christou et al, 2006 ;
Larson-Meyer et al, 2000 ; Myer et al,, 2005 ; Nesser and
Lee, 2009). AHf2e D CM]J &, Pre (384+39cm) 705

Table 5 Descriptive statistics for pre, mid and post performance test

Variable unit Pre Mid (12 Week) Post (24 Week) Pre=>Mid Pre=Post
10m sprint (sec) 2.23(0.12) 2.24 (0.03) 2.23(0.06)
M) (cm) 38.4(3.90) ab 44.8 (4.44) 44.6 (3.22)
SBJ (cm) 176.0 (14.4) ab 185.3 (9.27) 189.9 (5.96)
505 agility  (sec) 2.69(0.12) 2.63(0.07) 2.64 (0.09)
TH (m) 11.8(1.13) ab 12.6 (1.43) 12.9 (1.31)
LP (kg) 74.8 (24.2) ab 106.8 (27.8) b 121.5(29.3) 32.0 46.7
ILP (kg) 78.8(43.9) ab 150.6 (47.0) b 189.4 (57.5) 71.9 110.6
LP/BW (Kg/BW) 1.36 (0.39) ab 1.93(0.44) b 2.18 (0.48) 0.57 0.81
ILP/BW (Kg/BW) 1.43(0.76) ab 2.72(0.77) b 3.37(0.93) 1.28 1.94
CMJ: Counter Movement Jump ;SBJ:Standing Broad Jump ; TH :Throwing ; LP : Leg Press ; ILP : Inclination Leg
Press. Significant of Difference a: vs Mid, b: vs Post *:p<0.05
Table 6 Comparison of relative value in LP and ILP
Variable unit Pre Mid Post
LP % 100 143 162
ILP 0 100 191 240
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Post (446 * 320m> E24AMT6em A EL. ZTDZ
L, ILP 2B 2 MR REEE CM] (SB]) O#EtI@EhfE

FFICB U5 PR OBE NS — AL TWwb 2 &
I2E Y, ST OFIEHN CM] B LU SB] o) EIZENG -
oS A THIE, B2, BEORVAESR, T—
MFEIZBWTida—F— %;7&Hﬁ BEOFEREL
THHTH L EEDbND, KIFFETIE, WEHEBIZ KD
IRM test l3E L TW AR Wb On, 24\MOTRTO
ST 7u 7 7 s121%, LEHFOEENEINTVWEZ L%
ENDUWE LTRSS E 2 SN, FRNIZ, TH ORE
Bom LIcEr o722 005, 72, REIETIE, K
BN == 70 24O ST 7a s g 22milz.
B—E, BYEVR R VEE) B L, HF L O
HELEFICELNWAR=Y TH L7720, THZITTIER L,
B L OB EOREGMIZELL T Z e
ThhbrEZHNDL. —7, 505 agility ¥ 1 L1122V TIL,
Pre 25 Post IZBWTHELREIROON L ro72. &
DT L, Aglity 287 + —~ Y AFEMBEERES, T
B, Himgsige ) e 0B % 21T 5728 (Young
et al, 2002), ST OWEDATIE, 505 agility ¥ 1 LD
MG 2 BB lahr otz 2 65,

3 [al (Pre - Mid - Post) @ 1RM test ® E i i2 & 1,
LP B L O ILP O¥M=EIIIEF IZEH o 72, ILP FE DAL
fli1Z, Pre ® 788kg 7* 5 Post @ 18%kg & 240% D ¥ N %
7R L7z (Table 6). AEEAE Tk L 72408t 1, Pre @ 143kg/

\ZxF L C, Mid & 2.72kg/BW, Post Tt 3.37kg/BW
& 24 AT 194kg/BW #1 L 7z (Table 5). Z O#fEFIZ
DWW, [A L LP & Hv72584TH%E (Christou et al, 2006)

BT H L, 1285 15ETORFIy 7 —FEFIZ
xFLC 16 M, 1IRM @ 55 ~80% DM T32 1y ¥ 3

YD ST #4175 72854, Pre 5 8B #% TIE 138%, Pre
75 16 HE R TIE, 159% O iked 5, KEET
B L 72 AHxHEE, Pre Tld 1.90kg/BW, 8 #MI#41% 2.60kg/
BW, 168 # Tt 290kg/BW & 16 # [ T 1.0kg/BW O
BWmhmEsSnhcnd, F2, M-V FRBEO 2w

17THOBTH v 7 —EFIH L C8HAM, Zheh,
IRM @ 70% (7 1), 80% (4 [al), 85% (3[1), 90% (2
m) oBEMOXy MECTHE 2 B ST % K L 7205
(Chelly et al, 2009) Tlx, BS &=L, Pre ® 105kg
75 Post @ 142kg & 135% D% /R L, AEMTHRL
7oAHXHE I, 1.80kg/BW 25 240kg/BW & 0.60kg/BW

OB E I N TS, 612, Tatry h—EFEx5
LI (1 ~2#HEH6RM x3+tv +, 3~538H

SRM x4+tv b, 6~7#HHAIARM x5+t b) ST %
FE i L 72172 (Ronnestad et al, 2008) Tid, BS @ 1RM 1,
Pre i 166kg 7* 5 209kg & #xMil CTld 125% DO¥EM% 7~ L,

24

REME TRl L 72 % TlX, Pre ld 210kg/BW, Post T
I$ 260kg/BW & 050kg/BW O¥na#HmEsnTnsg, 2
oD LI, BREOFERR L —= 0 FHR, Bkl
NV, BB, M=V ZHEHOEWIZE T, ST
DR BEE) IR 5 I LM TE LD, WRED

B LN DEWIEE, ML — =Y JRIEO IRM OB
HiIhswEBbhs, FEFE, KBFEO IRM OHEMERIE
e 47 WE 78 (Christou et al, 2006 : Chelly et al, 2009 ;
Ronnestad et al, 2008) & i L Thed &b o 7z,

Bl Z1E, EHED PT 2 EMTABEONA FI4 12X
L, REO2BEOERYBS TELTLILEND L
(Baechle and Earle, 2000). L22L, Zo X&) %ikiEfE%
Wizzg Zlid, P Y SRR CEFICE o TR

ICHEECH L. ZD780, ST ORERAERETFIIH L

ZZ ORISR ERETHY), D) 2T IRM test
TERL, EFOEENET) (&R KiEZ DT
5, ST Offi H R B i g & Wide & & T 2 EAIERIC
KUTHhsreE25. 72, IRMOBRE ETHDO 7 HD
ZHROEE L OMIZIE, ﬁk@@%%@#iﬁéﬂfw
% (Lehance at al, 2009). 274 v 71— EES
LHELT, I, ACLEBBEDY A7 HBEv7-0 (Agel
et al, 2005), ST #EfE3 52 &ix, 7HD) A7 %=
SHDL7DICHEETH 5.

RIfGEIE, BB OR KA LT v I —EF 2R
12, 24 M ST %90 L 7245 %, 10m-sprint ¥ 1 A & 505
agility ¥ A & & B < R B L O RN EZ v BRI
mEsELZENTE T2 MoRKH DM EE
BkiEfe ) (CMJ, SB]) DIEICKE S EHBNT A2 LAUR
&7z, IRM test & vy, U5 & ik b L 225HE1
%% ST OFEHEL, Wy I —D/XT 5 —~< ¥ AN BT 5 HEE
BB L ORNE Dz LSS 525, FORTY, Bk
BOBNKRFLFY v —#BFPST 2EMT 22 13
R—xis - 3> ba—V$5 - ERXREDY Y H—D
HMMEROZEZHO L EIZHELVL 0D, R eE
Ho#AEZHD LI EIITRETH Y, FHICKYTHL LE
5.

ARIFFEORA L LT, STOEMIIKHLT, ¥—XrD
Ml xZE LT 74 L TWRWVENPEITEND.
17 BAGMO L) — bRFH o I —EFITHF LT, By —
DY — A R OTRERCRMIL S X OMET) & ORR 2L
B2 DWW CHES L 7217812 & 111 (Lesinski et al.,
2017), ¥ — R v OERH (F’?‘H'ﬁﬁﬁﬁiﬁ AR =)
INEND ML —= 2 THIHOZRIZIIGE TR 52 &
PHLMZENTEY, 5EF T \UL IBLT, #ER
MNo—=2rT7ar I nE 7L 352 LA kOLN
. M2T, STOERY 22— A2 T HEEEMET
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2HMOW) b L= = I HRELTH 2 h—REONNIRITT B

LT ERDOLENL, BIzIX, ¥ 7 —-A T LI—X
JICBWT, FM TR RO LGEICE, £y M
xonTurs e, K, £ ry—=ArkE,
AT 4 v a I CEREBEICE, STOFRY 2—A4
arhua— L, BWIZEbE CTEBN R ENSZ IS 2
EMNRYITH Y (Naclerio et al, 2013), ¥ — A v O
FIZEDbEETMOSH 2 70 7T 5OV LS L % 2
5.

5. £&¥

ARWPIEIE, BHEAEBROE R F LTy T — BT 25
\2, 24 8/ ST % 9506 L 72455, 10m-sprint ¥ 1 4 & 505
agility & £ & % B < EREM B L O RAER RS A IS
M kL7 1IRM test Z H\y, 245 & EHE & L 7-5HiAY
7% ST OFERiE, Yo H—0NT +—< v A E5 KT
FHRAEAY B L OB AR D R 7 5E D 72D I
HIENTED, HRELT, RFELTY Yy I —FFD
DO 24BEO ST 7u 7 I 81%, Jv v TRIGEDR
FEMRT = Y AWEHEHTH BHH, 10m 27 » b
R Agility BB QYR IIBIG SN olz. 2O LI,
B O R R R B AR O 2 0SBIR L T A TR D
5. LaL, BBERBROZNKFL S v 7 —EFHST
RERTAHIEE, Y —OFEINEROE RIS 5 2
LRELVWSOD, BRI LREROEZRD S Z L3R
ThY, FEICRUTHHEEZL.

IRM test (&, EBFOHRKFHIOFFME L TOFH Y —
VTH Y, BEIIN EE BB 9 2 TlX, 1RM test & H
WTST #RABMIZEA L TV RETH L. O,
ST HEFOERCET OS2I, etz EEBL 25T
ITENPIRDEETHY), I T, REZOAFETRS
ISHTIDSRkD 5N 5.
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