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Abstract

Purpose To examine the effects of attack
lunge training with pneumatic resistance on
lunge performance in university fencers.

Methods Twenty-four male fencers from
Chulalongkorn University, aged between 18-22
years, were recruited for this study. They were
randomly divided into two groups:an experimental
group (n=12) who performed an attack lunge
training program with pneumatic resistance at
75% of 1 repetitive maximum (1 RM) and a
control group (n=12) who performed an attack
lunge training program without resistance. Both
groups were trained twice a week for 6 weeks.
General physical characteristics, maximum
strength during a lunge, time to change of
directions, and time to repeat lunge ability
were measured before and after training.
Dependent variables were analyzed using pair
t-test and independent t-test. A p-value<.05

was considered the statistical significance.

Results After 6 weeks of training, the
mean value of maximum strength of lunge in
the experimental group was significantly
higher than that in the control group (p<.05).
In addition, the mean values of time to change
of directions and time to repeat lunge ability
in the experimental group were lower compared
to before training and the control group (p<.05).

Conclusion: A 6-week of attack lunge
training with pneumatic resistance training
program had positive effects on strength, time
to change of directions and time to repeat
lunge ability compared to similar training program
without resistance. This indicated that the
attack lunge training with pneumatic resistance
training in the present study can be used as
an adjunctive training program for improving
performance of fencers.

Key Words:Attack lunge/Pneumatic resistance/

Lunge performance/Fencing

Corresponding Author : Dr. Kanang Srihirun, Faculty of Sport Science Chulalongkorn University Bangkok 10330,

Thailand, E-mail : Kanang.S@chula.ac.th



ymsIngmansmenmuazguaw i 22 aUuil 1 (unsIAN-LuEIgy 2564) 61

anuflusnuazaadfysailami
mMIugdetuimausnaiionte 3 Ussum
Toun auads auew) wazauwswes (Gresh-
am-Fiegel, House, and Zupan, 2012) fifud
SUNNTINNA 14x2 A5 Tagdavhnmsugeiulu
TOUNUAUNNA (Pool round) HAZUUUIBUAY 5
ATLUL TULAREIOLTRINTUDITU uazgiinseu
aeldvinnnsudluseuuiidnean (Elimination
round) HALLUUTIN 15 ATLUU UIENaUAIBNNT
udetuiioving 3 1@ Sensvudnaesininiay
anMMUAGIBANST (Speed) WazANUTILT
UUUWaIIELda (Explosive force) WANRIATLEING
dufmfifinisiefeulmdevimietnedne-and
Taianannsiiu (Asymmetry) Inainsindeulzes
FMeEUVU LLaza"JuamTu;mLLUUﬁLLmnﬁmﬁu
Lﬁaﬁwmgﬁlﬂﬁuﬁm‘ﬂmmmmr;jsiaé\lﬁash\ﬁ';m%a
%’amsm5au1mﬁ’dndnﬁaamﬁ’ﬂmimuquﬁy’a
sruvdsramuazlsransnmoaangaiislunis
wanulyiludentih aspvds 39 waznadnii
(Trautmann, Martinelli, and Rosenbaum, 2011;
Tsolakis, Bogdanis, and Vagenas, 2006) %1 ﬁu
guzasimmuannafiiFlunsinuasusedu Téun
#9n15a (On guard) Wi AlHlunmaedeandas
naadaulm LLazé’om:qmﬁwmmmﬂ%ﬂwﬁ
aziinuseszidalunsdinyin (Explosive lunge)
nsfnenaedsulmAninduain “dud”
Tuszenedsua e iRIUEINANLIN 1HRN
nawedsulvnzesdiase (Joint motion) ldun 4e
aelnn dodn wasdiain FeildAansaus
wanulmlunsdvildegnefiusc&@nsnw (Chen
et al, 2017) lpedudasisuduainnamianian
(Knee extensors) 2aduindnafiniin NIRRT

fuFpanNInNIIARDUNLLULLINIELER (Explosive

movement) lUdentinannswiiaan  (Knee
extensors) Pauuindnefiliown Sanfun199e
gclun (Hip flexors) aaguidnefiodn Tused
Lﬁﬁwﬁnﬂfmmaﬂmﬁaﬁuua:éuqmLﬁamimﬁﬂm
aclwn (Hip extensor muscle) lUgnuntinyinle
Usaiidnsiiadadudaiususnnnaondsie
Tgn1anindnedilioa Tasidusinnisnisna
Uaeinag (Plantar flexors) aMN@e N1ILvEEA
191 (Knee extensors) WRZNNSNNEEINN (Hip
abductors) (Morris, and Robertson, 2011) froti
ANTIONMNWNBDIUNARIAUEINAILADIN
ANMNWIALSY (Strength) ANLST (Speed) LA
W& (Power) 2elumsiadauiildnentin sandy
MITU3NMINIENTDIARDY WaLITHEIIRLARBUT
(Movement time) (Turner et al., 2013) ¥#38113
wWasuiianelunisiaiaulyy (Change of direc-
tion) 1¢BEN95IAI57 (Tasolakis et al., 2010) 5%
§9n19159AN57 (Accerelation) NEILTLISH
m”ulﬂauﬁaﬁwLLmi\‘lé?;uqmﬁmmmﬁmmﬂmu
é’fur;“a’ﬂL‘i’]ﬁwmma\‘l@j@iaé\lﬁasjﬁﬁmL%a AL
mmﬁﬂwmmﬁmLﬁﬂﬁﬂﬂﬁ@ﬂhﬂﬁL%Twﬁuﬂmmﬂ

oy

Fp9AfpENIUBUENTRNFaN LA LasTulEa

U Y
a

NN (Tsolakis and Bogdanis, 2012)
TN INAILNENTION NS M BTN AR
awanaIeiianuadun Jagtulisduuuns
?anmnwmﬂ;mLLUUﬁmmsnﬁmwﬁmmﬂmuLL‘%@LLN
AMNLSY UATWAY (Lim et al, 2012) Lﬁaﬁﬂﬂéj
nstedsulmiifiysc&@ninmluwinfmisuaina
nMsAnAuaFdusuNMTRnussfiuaansa
ol 2 sUuuy Ap msfinusesudeimin
(Weight or resistance training) LaZNITANLTY
FUFIBLTITIBINIA (Pneumatic training) 1ag

TunsFnusediudsLsesuaINA LIIFUNNIRIN



62 Journal of Sports Science and Health Vol.22 No.1, (January-April 2021)

wsUpINIAR L AR IULIIAINNIT AR UL
(Frost et al, 2010) JulUpmuaunis wse
(Force) =478 (mass) x AANNLII (acceleration)
%“oﬁﬂﬁl,mﬁmﬁmmﬂﬁﬁLauaiunnﬁaamaonﬂi
20NWSY Y lFasIainANE T UNTTaFITeY
ndwnileldifuntned Seilinisiindousesu
2INATAMIANIERFNEINTUN1TANAMS TR
anwousAlAy (Frost, 2015) Tumenduiu wsesinu
Flearnsniimin Q:ﬁuagﬁmmuﬁmﬁnﬁy’wm
fotuaziiliiiausadaslunisindauluaila
saianaiy Sevlihminnseusednilesudu
Tinsiilunngaezesnisiaieulns (Graves et al,
1989) uaNA NGl

Tul) 2011 @A wazmuy (Poliquin et al.,
2011) 1ﬁﬁ1n73ﬁnmgﬂLLmei?]nﬁamL‘mﬁmLLw
An19nIzninen1Ieenisy (Cluster resistance
training) TUILBZIAT 10-30 UNTI WUINRINALH
ﬂ’nﬁﬂwmmsnaanLLialﬁuﬁn?TuTugﬂLL‘uumsﬂn
wssuuussidn  warfanudiAaanudesdn
Houninsfinusedunuusads daslull 2013
8156 uazAy (Hardee et al, 2013) LgiFnmn
WnAn A fuNsRnusssuluinsnssrie
N59NUWTIVNANAILALTINYDILARZLTARAINAN
nMIRndIsusEIULLUAGAN uanand Tudl
2008 WIBaf LazAe (Frost, Cronin, and Newton,
2008) lgvimsiwSeuifisunisiedoulrinuudiu
WANE AAng warmaheusesndadaszring
mMafindouseiuanmAwaznsiindimmin wu
TINTANFILTIAUDINAILRINAANTINTANA I
W39 vIaN1TRNFIBURaRaANINEIN1IRNDENY
Toatranils dosnlull 2014 Saeulduazams
(Redondo et al., 2014) lfiAnswaza9nsinaa

& Ao

< & O a = a
WL SLTUNIRT 12 dUA% NHABLIAILARDUNTDY

unfimauana laengusegaldsunmsinana
wBIuTIgean  uaAnANaudILTILUDLTesEidn
U 3 10 6 AS9 TiAuntn 75% woanile
915108 WnszwIaEa 3 Ui vinsiin 2 Tusie
FUAM WU ANNUTILTIGIFALASAINEINTTD
Tunsnsclanintuludlansii 6 uazludansid
12 anusfinainisedsufianaseednEeu way
Tud 2015 (Apanukul, Suwannathada and
Intiraporn, 2015) l#vin1sAnsnsAnuuunas
naunsEndehminfunsAndauseiuame
Wainndveanuludnimmuds wud1 nsin
WA TINGRET NN sRnghaussfua e
Twasnimsiindoihmindissetefierdnsy
NIWAUINAIDANULATNAIFIGR 21nfinaIN
Fr9diu aziuldinnisindisusedusinimay
gEnsoRauIngIng e auudouss uay
anuluinAnlgd  Faduanssanwiiddy
AFUINARA aaiwalsﬁﬁgﬂLLuumiﬂnmsﬁmm
WL WTVTNARINRIAIUEING
Tunswmursefndnwlunisdinvinves
snfmausnan i fosiaunndstoause
Tifiwsogean (Peak power) Waspanu (Power
endurance) ﬂ’ns\lLL"ﬁ\‘iLLi\‘lgaﬂqﬂ (Maximum
strength) m’mlﬁagx‘iﬁgm (Maximum speed) LAy
ANNBANULUULAULBLSDN (Anaerobic endur-
ance) (Turner et al., 2016) BniesafpaaIL
seuuseamniwiialmihendldedefiseannm
g987 (Mihalik et al, 2008) foiu §3duTedau
auiaﬁ%ﬁwgﬂLmumiﬂﬂmﬂ"ﬁﬂﬁﬁwLLi\'iG”lmmn
wsesuanAfiiddadssanininlunisidninlu
Wniwmauaina Taevinsdnsndiugds anuuds
WIIEIFATBINISIIN (Maximum strength of
lunge) nalunswisunlaeiiang (Time to



ymsIngmansmenmuazguaw i 22 aUuil 1 (unsIAN-LuEIgy 2564) 63

change of directions) wazauNMsEvhLuTh
(Time to repeat lunge ability) fidussdusznay
fewasavseandnmlunisdvirvesininiany
sna Tunsdnendisusnidudgslinunsfnsion

o

AUNSHNNNSLENYINAILLSIRIUIINLIIAUDINAT

a a

fiatszansnwlunisitninluiniviauanna

a@ﬁé’wi’aiﬂgﬂLLuum‘sﬂn%auTumsﬁnHﬁé’ﬂ

v
o A

asetlaziiu LLu’JV]'NIUﬂ'ﬁW’VNuWﬂ’J']NN']N']‘m‘?J AN

Y
%
dnfwauainaldatnaiilssAnsnwealy

TnguszaeAraINsIaY

1. Wiafnwnarasn1sinmadigiewnss
FruanussFuainaiifsadssansainlunigdia
MPNUNNRIAUEING

2. WawSpuifisunazasmsiinmsdivingan
LIIFIUNULIAUDINIALRZNITRNN IV
Taiflusesusiatszdnsamlunsdnvieeanindm
AUEINA

ANNAFIUVDIN1FIE

MIRNNTEYINAIBL I IUINULINAUDINA
fenalilseansnnlunisdnieesindviany
snaftuninstinnsdruunlaiusesu
A diunnsise

nsRneATeiiiundTedmasns (Ex-
periment research design) WarldHIUNNg
NIUNRTYFTINNNTITLAINAULNTINNNTNIITAUN
355N AT luAu NANaNE01TU ?;ﬂ‘i?i 1
QWﬂaaﬂizﬁwﬁmmé’ﬂ Susaaidiouil 13 fuau
W.A. 2561

QEETPLERE

UNARIAWEING INATIY INBNINANWEING

PRAINTALNYININENRE T 24 AU BETENINN
18-22 1 LL‘lJ'\‘]ﬂiﬂ:Nﬁ’JaEJ"]\‘iL‘fJu 2 ngy eIy
et wlagl§359ug (Match pair) 5evandu
anaNamsalagldanuudunsegegalunis
msdvhuGssaduuasIasaudnngu T
n@ummaaaﬁalﬁ%unwaﬂnnwaLiwﬁwﬁammﬁmmn
LIIAUDINA Lmtnﬁiumuquﬁ\ﬂﬁﬁ’umiﬂnmﬂ%
Wuulafinsesiu ﬁmummmnajuﬁaashﬂmﬂ
N9l lUsunIng-w1995 (G*Power) 118574
3.0.10 MUUARIBIUIAININAEDL (Power of test)
7l 0.8 (Gentil et al, 2008) WAZTUIAVBINANTINL
(Effect size) 71 0.6 fmuaANNITBEALTATsU
0.05 lﬁmuwmnijuﬁaasjﬂanag'uaz 12 AU 99N 24 AU

namnsdadan§idnsanide

1. JuInARIeuaInNg LWATIY BNINATL
a1na agma\‘miniwﬁwmﬁﬂ ﬁﬁmqswiw
18-22 ¥ vihmsindanifiansudstunasimmn
ANBLUDIUNAR

2. fiuseARnsfinuazudeiusiaiaonnuiu
ptiley 1 T

3. lisumsRnenuannasnunilugg 2
LADUNDUNINITIAY

4. fanuataslalunisdnginiunisise
uazfudaeuniuludusandnsinnside

anﬁmiﬁ'ﬂLﬁanﬁtﬁﬁw"ﬁﬂaanmnmi

1. iamngaddeihililisansadsuns
Fuald i nMIualRuNgURme Wialen1s
e (Hudu

2. fionsuadunseyssTinsuiaduiion
azlwn vidadorn azliawnsadnsumsidale



64 Journal of Sports Science and Health Vol.22 No.1, (January-April 2021)

3. liadaslalunsdnsinniameassse

4. Wnsmnsinlaide 80% viadnsininlal
f9 10 ads anivwe 12 A% mapateITEs
nalunsiin

FumsumMsALiunsHe
1. manasaudeyamaly ldun ey duge
din diiaaanie waziedifuslasldinmi
sudsfifetasiuyssdninmiunisadnri gun
ANULTILTIgIaATBINISLIEIMY (Maximum
strength of lunge) nalunMIwasuudasfianig
(Time to change of directions) WALLIANUNNT
Fvuuutn (Time to repeat lunge ability)
2. ﬁwmmﬂomﬁuﬁaaﬂwaamﬂu 2 NAN NQN
ay 12 au Whsumsiin eeil
- NENNARDY 1#5un1sRnnsudinyidoe
WIIFUAINKIIFUBINARNNVINT 75% 289815

& o & o '
WNIWIU 4 1380 6 A9 WARZWNIZHINNEe 3
i Taevinsinieving 2 Su IEnatusuns uas
Fuws THnafnuszana 1 Falae Tunan 16:00-
17:00 U. NBUNSANGaNUNA U mms@uﬁmaau
e Y80 gUnInlnemsinn ausdngmansnig
i1 yRaInsaluminende
- NENAILAN Tgsun1sRnnisidinviuy
TaiAwsedU FNSRNMINATIUIU 4 136 6 A3
LANIEoEn 3 Ui Tasvhnmsiiniamne 2 u
% 1 o [ [ U 0../
Tetun Tuduns uazTuns aalunsiin 2 Filue
TaeianAousiaal 16:00-17:00 . auluiudng
[ [ [ =1 -~
ez uESas dunsRnuULYSE Ay BaDLaNau
MIULTURse nanlun1sin 3 falay lasisy
AYLLALIAT 17:00-20:00 U. LAy 09:00-12:00 U.
AUEAURIUARN D1ANSIRRNT BRI
3. MEVAYINNNITNARDY 6 FUAHA RRIEE
MNINANDLVAINIINARDY (Post-test) LNDATI

1

gﬂﬁ 2 uaaIMsEnnITEYLuUlE sy



ymsIngmansmenmuazguaw i 22 aUuil 1 (unsIAN-LuEIgy 2564) 65

sounazpalUsunIn laengusegearlésunis
NANBUANFILLTAN o LHuReITUNMIAaaUNaU
N1INARDY LLéhﬁﬁagaﬁ\lﬁmnm‘mmaum
AATIEARAN WA

maancniays
ﬁﬁagaﬁ\lﬁuﬁmezﬁmoaﬁﬁﬁaf‘:

1. Auade (Mean) LLa:dauLﬁmLuummgm
(Standard Deviation)

2. Anrzinazaanismaasunislungulog
nanAFaLAT (Paired t-test) Winwuuifisunau
MINARBILAZHAINITNARDY 6 FUAA mﬂumju
ATLANLAZNFUNARDY

3. AATLANRVDINITNARBIAINUANAT
209ATBa5Y (Independent t-test) LfipLU5ey
Lﬁﬁmﬂ’)’mLLﬁlﬂﬁi’]\‘i’Da\‘lﬁ'\‘lNa\‘m@:&lﬂﬁﬂﬂaa\‘i W
ADUNITNARDILASHAINIINARDY 6 dUAT
FEAINNGNATVANUALNENNAADY

° @ =

4. MyuaANNATIRIALNINEDIANILAY .05

WaN13I98

1. 9NA5971 1 uaAIALaAl (Mean) Las
d'sut.ﬁmmummg'm (Standard deviation) w84
fumeduasTInuguresgidndnmside
Toun oy dougs dhwin dwdanane uas
wasiudlasulifimie Taglinuanuuansig
atefiuE N eadATssiy 05 S 2
n@"uﬁv’aﬁaumiﬂnLtazwé’amﬁﬂn 6 &AW

2. mngﬂmwﬁ 3-5 uaAIARAl (Mean)
LLa:dauLﬁﬂoLuummigﬂu (Standard deviation)
2BIANNUIILTIFIAA LAUMsIABLLY Al
fienw uazalunsdvihuuutineummaans
LAZHAINIINARDY 6 §UAT WU HAINITNARDY
ﬁonajumuquu,azmjwmm faranuudouse
qoqmmmmﬁ”wﬁwLﬁuﬁuaﬂwﬁﬁﬂﬁ'ﬁmmmﬁﬁ
fiseéiu .05 Tﬂﬂﬁna;umamﬁmmuﬁaLLiagoqrﬂ
adm SN nguAILAN wenaNiigeny
FMFINTNARBIFUA T 6 ngunaapy fnaily
nMaasuutasiianig waziianiunsdviuuy
ranavatefilddumeadinassiy 05 Winy
Weuduioun1measy sausiilinuaNuansng
Milunguauax

A1 NN 1 uaasAady (X7) uazdiudsauuninsgne (SD) sasiudsairimenvafidiiiinnmside

NaNAIUAN (n=12)

naunAaay (n=12)

fiauils fiaun13en waINSHN 6 fiouN1seln  MaIN1skn 6

11 e0] 1[0
D18 (ﬂ) 20.83 £ 252 20.83 £ 252 20.25 £ 2.05 20.25 £ 2.05
daugo (L"ﬁuﬁtﬁ\lﬁﬁ) 173.05 + 6.98 173.13 + 7.038 17541 £+ 617 17525+6.17
dmin [Alansw) 7145+ 1016 7087 £1107 7282 +1122 7316+11.27
saflinaniy Alansw/iuns2) 2354 +2.93 23.40 + 3.09 2367 +346 2396 + 350
LUﬂ%L‘EuﬁlﬂlﬁuIﬁﬁ’)ﬂﬁ\‘] 19.38 + 6.94 18.61 + 7.62 1749 + 479 16.18 £ 5.19

p > .05



66 Journal of Sports Science and Health Vol.22 No.1, (January-April 2021)

JUN 3 udavAlade uazdnideaunnngu revannuiusgegaranisidwih gaeneun1sin
LAZVAINISAN 6 dUA%

45 *+
40

®lansw)

35 ®

o

30

Y

ANUUYIINGITAVIINFLVIN

25 . -
O neumsin
20

W vidamsin 6 dlansd

o

15
10

<

AGUAILAN NGUNAGLI

#p<.05 uansviunaunamaassnelungs
P <.05 UWANANAUTENINNGN MendIn1sin 6 da

U 4 usavAnads uardudssuunasguzesalunsisuudasiianie deneunisiin uas
nawn13fin 6 dad

VE *_r_
ﬂc 6
z
-
= 5
=
g 1 <
=2 4 O neumsin
g o =2 % L4
© 3 W viasmsin 6 dda
B
=
g 2
=
g 1

0

AGUAILIAN NGUNARDA

#p<.05 uansviunaunameassnelungs
P <.05 UWANANAUTENINNGN MendIn1sin 6 da



ymsIngmansmenmuazguaw i 22 aUuil 1 (unsIAN-LuEIgy 2564) 67

35

30

Gun)

25

a

v
o

20

o

15

VINMUVUEB

k4

10

nalumss

AQUAIVAN

*+

O feumsin

B vidansin 6 dant

NYUNAADI

JURl 5 usavAade wardudsviuuinangzesiudstssiniawlumadhuuugy ey

MSAN LAZHAINISAN 6 FUAR

aflsBNaN13IY
mTuasstifunmsfnmmssasmsiinnnsdn
MEBLIEUIINKIIFTUaINARRAaYsL AnBnmn
Tunsdrvzesinineuaina n153TewuIn
najuﬁ\lﬁ%'umiﬂnmivﬁwﬁwﬁwLL‘NﬁmmmL‘mﬁ’u
2NA LL@Zﬂéuﬁiﬁ%ﬂﬂ’ﬁﬂﬂﬂ’ﬁﬁ’]ﬁ’]LL‘]JU\L&iﬁLLS\‘i
finu ﬁﬁhmmLL‘ﬁaLtiagaqmmaanﬁtﬁw‘htﬁuﬁu
atnefiuEduneadATissey 05 isven v 2
nau Tsun1sfinnsdnd 2 wadandt sy
a1 6 §Uand malusunsnetedaiss Taevin
A umsAndhuhirhelHdansinuanuudus
Pp9nE ML Ua 89T NMBIINMIRNT a8
gailas Fevidildlunsiinanalusunsuaanaday
fuwmafanisiadsulmilunisdvinfifidnsaus
WWNTRNEay F9r AN sWRIIIANNLT LS
ppandaiiefifindusenaliinissonsaaoulng
TumsdvhiUseansnwanndu Sefaainnisiin

FUAAANMNIBYITIUNFDIDIFAUNITAIVANNY

@ 9
¥

Jruvdssamndnniila  (Coordination) Tunns
uzssndsiefifiauuansdeiy Seiau
frdnlunsiinanuudousesinivanudeimy
lawnzege setuipldsumslinmadnyhuuulsis
wseshuatadulsedn azaansaindssdnsnw
Tunsdiviesindmauainald (Turner et al.,
2013) usnNaNLSIwLI najuﬂﬁ%’um‘;ﬂnmsrﬁn
M LTIF UL N ARANAMNLTI LS
gdqmmaamwﬁwﬁﬁLﬁuﬁumnn'ﬁﬁnzﬁuﬁ\lﬁ%’unﬁﬂn
nadvuuulifusediiu asannisiinuuud
weFufiANnIn 75% 2a9a15i8N vilvndaw
ail#lunsiineanussuinduainusedng n1s
wapuiilunmsiindasodondesaniadadildain
W59 (Force) WAZANNLIIVBILTINUBINNA VIl
mysusiodenasss iianananisifeuiinesms

WNNoE19ADLLDIINNLIIAIUYDILIIAUBINA



68 Journal of Sports Science and Health Vol.22 No.1, (January-April 2021)

aanndeeuuAelul) AA. 2014 (Redondo et al,
2014) na1n71 MIRNFIBLTIEUTiANIn 75%
29D3LON ¥ANIINMSEN 6 dUMA AuLDuLs
goqmﬁmlﬁuﬁu Lazradn1sin 12 fandany
WBILTIFIR anudeusessidafianfingy uay
nalumseiauiianas aenelsfinunisdininle
At TlimneanuinasasnsovusulEatu
WWIZB9AYIZNEUTBINITYILANIINNITIEIN
UTenaUME 1A Te8sng LazN1IvieEe
lwau1 Auaasliiiudondeaondaids was
anudufielludedhnineldleslifadafinnain
(Gresham-fiegel, House and Zupan, 2013)
fmsunalunswasunlasiiane (Time
to change of directions ) waztIa UM
LLUU‘I?W (Time to change of directions) /AR
atheihipddumeaiffisedy .05 WallSeuifisy
ﬁ"iJﬂ'E]uL“il"ﬁ‘lJﬂ’]i?]ﬂ"IJadﬂﬁﬂ:uﬁ\lﬁé’umiﬂﬂﬂ’]it"ﬁ’]ﬁ’]
fauseiuanuseaueIna a1veziduimnwsnznng
AndauseduatnussiuanMAzuziniaudilung
dvidunsiinnisiefeuiiiendendssziiinvas
n&miladuserasione aann1sfiusediiuen
WM AT IARBUT luNTTdY §mnsn
Warnnwdondanilo anuudouss anueanu uas
AanuEluiindmn asennisiinmsdivindsne
WIIFUIINLTITUDINATIELRNAN N RN U
ngandialdnnninsfinmsdiuulifiusesu
aanAdpviUNIUITEY A.A. 2013 (Peltonen et al.,
2013) AN NMIANFIBLTITUBINATIBILANLT
wenealunsinldmndy  waransagania
auiosdmasndmile Sadeeinusenenesd
snduluszeanusesndmiile ANaEnI0
Tunsisennusluuensdviuiisgu Wesn
ANNAINTAUNITLTIA NS Fanasseide

Tunsflziesuzusssuuasusedsslunsaieud
(Peltonen et al., 2013) MIWaLUsEENS AW
nadvhresinAmauainasiiuiiasiaeiam
ndaniton il unsdvilidanaudouse A
AATIL LATWAY SINTIWAILNNSAAaUA LT
Tawondan1siinanueanuuuuwauwalsin  (An-
aerobic endurance) (Turner et al., 2016) %ﬁgﬂ
wuuaesnsAnfifinnsiadeuiiognesinSuuuta
Flimruusramninantavnemlfeseiiseananm
(Mihalik et al, 2008) FIW{HINITL39ANNLSD
(Accerelation) Tupurnsdvingy iseen
ANEINNTDUNTITIF v Fundaseidalunisi
211U w9 1uLazwssidoslunisiafaud
mnﬁhLl,mi\‘lL%Nm”ulﬂauﬁaﬁwLmuﬁuqmﬁaaan
anslgilmaneldiegesinsa (Tsolakis and
Bogdanis, 2012)

S7UNANT3IY

NMIRNNITEYINAIBL I IUINULINAUDINA
FuTRRIUIANLT IR geFATRIN1TIdYn
nalunsUisuuUasiianig  waziiatunisei
duputldanniinisiinnsdviuuylaifuse
iy waadlFiudmsinnsdvindsusesinuann
w9 AsIN1sauluiEvinsinfiaiamun
UseRndamlunmsitviesinfwiauanaldidu

DE9A

FDIAUDLULINNNITIY

1. MIRNLIIAIURINULIIAUDINTA  TNARN
miﬁﬂi:Numsmﬂum‘;ﬂﬁﬁﬁugm LazN1IIANn
Faeusadu WalinsinusesuaInuIIsINA
fiszAnsnmanndy waziielesiuntsuiadud

=NAYU



ymsIngmansmenmuazguaw i 22 aUuil 1 (unsIAN-LuEIgy 2564) 69

2. AITINRASIUTDINITRNLIIFA UG LT
susmaiiundaniisliindssininmgean

AnANSsNUSENA
iuvevauAMiinTIan LAz By
vgﬂvhuﬁiﬁﬁmﬂummt WRZNUBAY qu‘lumsvﬁ

§8 NANANEIAIEASN1IARILa LT URA
nendy Fadulsclemi san193sunse

[
=1

3
3
NN DY

Apanukul, S., Suwannathada, S., and Intiraporn,
C. (2015). The Effects of Combined Weight
and Pneumatic Training to Enhance Power
Endurance in Tennis Players. Journal of
Exercise Physiology Online, 18(2).

Bird, S., M Tarpenning, K., & Marino, F. (2005).
Designing Resistance Training Pro-
grammes to Enhance Muscular Fitness
(Vol. 35).

Bompa, T. O. (1999b). Preiodization training
for sport : Programs for peak strength in
35 sport.. Toronto, Canada: Veritas.

Bottoms, L., Greenhalgh, A., & Gregory, K
(2013). The effect of caffeine ingestion
on skill maintenance and fatigue in epee
fencers. Journal of Sports Sciences, 31
(10), 1091-1099.

Bottoms, L., Greenhalgh, A., & Sinclair, J. (2013).
Kinematic determinants of weapon velocity
during the fencing lunge in

experienced epee fencers. Acta of bioengineering
and biomechanics, 15(4), 109--113.

Chen, T. L. W, Wong, D. W. C.,, Wang, Y.
Ren, S., Yan, F., and Zhang, M. (2017).

Biomechanics of fencing sport: A scoping

review. PloS one, 12(2), e0171578.

Christou, M., Smilios, |, Sotiropoulos, K., Volaklis,
K., Pilianidis, T., & Tokmakidis, S. P. (2006).
Effects of resistance training on the
physical capacities of adolescent soccer
players. The Journal of Strenght &
Conditioning Research 20(4), 783-791. doi:
10.1519/R-17254.1

Corporation, K. (2011). when is a pound not
a pound? keiser compares iron and air.

Frost, D. M., Cronin, J. B., and Newton, R. U.
(2008). A comparison of the kinematics,
kinetics and muscle activity between
pneumatic and free weight resistance.
European Journal of Applied Physiology,
104(6), 937-956.

Gresham-Fiegel, N. C., House, D. P., and Zupan,
F. M. (2011). The Effect of Non-Leading
Foot Placement on Power in the Fencing
Lunge. The Journal of Strength & Con-
ditioning Research, 27(1), 57-63.

Hardee, J. P., Lawrence, M. M., Zwetsloot, K.
A, Triplett, N. T, Utter, A. C, & McBride, J.
M. (2013). Effect of cluster set configurations
on power clean technique. Journal of
Sports Sciences, 31(5), 488-496.

Lim, J. H., Wee, E. H, Chan, K. Q., & Ler, H.
Y. (2012). Effect of Plyometric Training
on the Agility of Student Enrolled in
Required College Badminton Programme
(Vol. 24).

M. Gholipour, A. t. a. F. (2008). Kinematics
Analysis of Lunge Fencing Using Stereo-
photogrametry. World Journal of Sport
Sciences, 1, 32-37.



70 Journal of Sports Science and Health Vol.22 No.1, (January-April 2021)

Mihalik, J. P., Libby, J. J., Battaglini, C. L., and
McMurray, R. G. (2008). Comparing short-term
complex and compound training programs
on vertical jump height and power output.
The Journal of Strength & Conditioning
Research, 22(1), 47-53.

Morris, N., Farnsworth, M ., and Robertson,
D. (2011). Kinetic analyses of two fencing
attacks—lunge and fleche. Journal of Sport
Sciences, 11(2), 343-346.

N. Gresham-Fiegel, C., House, P., & Zupan, M.
(2012). The Effect of Non-Leading Foot
Placement on Power and Velocity in the
Fencing Lunge (Vol. 27).

Peltonen, H., Hakkinen, K., & Avela, J. (2013).
Neuromuscular responses to different
resistance loading protocols using pneu-
matic and weight stack devices. Journal
of Electromyography and Kinesiology,
23(1), 118-124.

Poliquin, C. (2001). Modern Trends in Strength
Training: Sets and Reps (Second Edition)
(4th ed. Vol. 1): CharlesPoliquin.net.

Poulis, I., Chatzis, S., Christopoulou, K., and
Tsolakis, C. (2009). Isokinetic strength
during knee flexion and extension in elite
fencers. Perceptual and Motor SkKills,
108(3), 949-961.

Redondo, J. C., J Alonso, C. J., Sedano, S,
and De Benito M. A. (2014). Effects of a
12-week strength training program on
experimented fencers’ movement time.
The Journal of Strength & Conditioning
Research, 28(12), 3375-3384.

Roi, G., & Bianchedi, D. (2008). The science
of fencing: implications for performance
and injury prevention (Vol. 38).

Trautmann, C., Martinelli, N., and Rosenbaum,
D. (2011). Foot loading characteristics
during three fencing-specific movements.
Journal of Sport Sciences, 29(15), 1585-1592.

Tsolakis, C., and Bogdanis, G. C. (2012). Acute
effects of two different warm-up protocols
on flexibility and lower limb explosive
performance in male and female high
level athletes. Journal of Sports Science
& Medicine, 11(4), 669-675.

Tsolakis, C., Bogdanis, G. C., and Vagenas, G.
(2006). Anthropometric profile and limb
asymmetries in young male and female
fencers. Journal of Human Movement
Studies, 50(3), 201-215.

Tufano, J.J., Conlon, J.A., Nimphius, S., Brown,
LE., Seitz, L. B., Williamson, B. D., and
Haff, G. G. cluster sets maintain velocity
and power during high-volume back
squats. International Journal of Sports
Physiology and Performance, 11(7), 885-892

S., Stewart, P., Cree, J,

Ingram, R., Dimitriou, L., and Kilduff, L.

Turner, A., Miller,

(2013). Strength and conditioning for
fencing. The Journal of Strength & Con-
ditioning Research, 35(1), 1-9

Turner, AN., Marshall, G., Phillips, J., Noto, A.,
Buttigieg, C., Chavda, S., and Kilduff, L.
(2016). Physical characteristics underpinning
repetitive lunging in fencing. The Journal

of Strength & Conditioning Research,



