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Abstract

Purpose The purpose of this study was
to investigate the effect of unilateral resistance
training combined with plyometric training on
leg muscular performance in male soccer
players.

Methods Twenty-one competitive male
soccer players (mean age=21+1.3 years) were
subject in this study. All subjects were randomly
assigned to 2 groups: (a) Unilateral resistance
training combined with plyometric training
group (UPT, n=11); and (b) Bilateral resistance
training combined with plyometric training
group (BPT, n=10). Boths group load
85% of one-repetition maximum (1RM) for 6
repetitions followed 12 plyometric training 3
set. The subjects were tested for maximum
strength, peak power, reactive strength index,
balance, speed 10 and 20 m, and change of
direction, prior to the training and after the
6th-week of training. Analyzed using Paired

Samples t-test statistics and Independent

Samples t-test. If the data was not normally
distributed, analyzed using the Wilcoxon Sign
Rank test and Man-Whitney U test. significance
p<0.05

Results After 6 weeks, it was found
the significant (p<0.05) power double legs,
non-dominant and dominant legs, speed 20 m
between groups and no differences of 1 RM
double legs, non-dominant and dominant legs,
reactive strength index, balance non-dominant
and dominant legs, speed 10 m and change of
direction.

Conclusion Hence, Unilateral resistance
training combined with plyometric training is
better than traditional complex training for
developing non-dominant leg strength power and

balance.
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poUdumfilunin (wns/Aui) 0.43+0.18 0.42+0.53 0.74
pSoUdumnn (was/Aund) 0.39+0.18 0.35+0.11 0.13
msvsshaitluatn (wuiues) 96.91+7.88 103.065.80 0.20
MINsevatn (wuRuns) 95.46+9.72 100.36%5.51 0.044#
AUE7 10 e (Gund) 1.88+0.088 2.00+0.13 0.46
AT 20 Lwms (Ju) 3.19x0.14 3.31x0.15 0.72
swaBuiievng Gund) 6.30+0.21 6.340.36 0.14

*p<0.05 LANANIZTNINNBUNIHNWALVAINTTHN 6 dUan

#0<0.05 WANAIAUTENINNAUNITHN
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A15199 2 (D)

Aauls WaIn13en 6 dunn P-Value
nguil 1 (n=11) nguit 2 (n=10)

Anundaussgegnansnn Rlanuawing) 1.85+0.19 1.98+0.27 0.38*
arundussgegeulunta @lansu/ddmingn)  1.37£0.19 1.33£0.16 0.61*
arundaussgegaunntn (Rlansu/dmdng) 1.42+0.25 1.38+0.19 0.50*
w¥snanandedes (n/Alansa) 60.40£350  63.08+9.97 0.002#
wssuFAelunufsgegn (Daiu/Alansu) 41.33£7.71 56.49+11.79 0.15
AL IEER (WRs/Aui) 2.66+0.12 2.82+0.37 0.36
wsnansiileilunin (Yan/Alansu) 3323362 30.93+6.76 0.05%#
wseiselunnfsgean (Saiu/Alansy) 35.37+6.86  42.32+13.73 0.08
AVINGIEER (Wns/Aund) 1.80+0.27 1.92+0.35 0.57*
w¥anananilevaiin (Yan/Alansu) 30.08+1.94  39.40+7.16 0.001#
ussuFAelunufsgegn (Taiu/Alansu) 35.72+6.64 47.37+16.19 0.01#
ALSIEeEn (Wns/Auni) 1.91+0.12 2.1420.34 0.054#
pIoUsunaR (wms/Aui) 0.77+0.18 0.88+0.27 0.36
poUdumiilunin (wns/Aui) 0.43+0.09 0.490.13 0.38
pIoUsunnalin (Wns/Aud) 0.40+0.09 0.460.10 0.07
mManssiavndilunde (wufims) 98.02:£8.09 106.12+7.7 0.80
nsnsadavan (@uRwns) 98354823  105.21+6.84 0.31
AYIEY 10 wns (Buni) 2.07+0.43 1.99+0.19 0.94
AIIE 20 RS (Jui) 3.06+0.37 3.27+0.12 0.024#
mMswasuiienng Gund) 6.29+0.29 6.061.00 0.67

*p<0.05 WANANNIZIINNBUNIHNUAZUSINITHN 6 dUan

0<0.05 ¥ANAIAUTENINAUNITHN
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L% o v aa dl v '
vgarngnIsaannizay .05 waglunumiy
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UANA19Y N TudIAYNISad AN sEAvu .05 uay
lunuauuannIeAIad e 81y @3Ug9 U3a
nanutiovatn wanatutileviluain

INA15I9N 2 WU NBUNISHN 6

D.

dUAM Naud 2 AN15NTIEIVITANINAIINGY

1 3ULAAAULANA 1998190 T Bd 1Ay nI9ada
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N58AU .05 WANENEINITAN 6 FUAM Nqua 1
Tn19WIUIN1SNTIRa T AT UL UlULARAIY
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ANLT I IEIgAA09YT VT T kg1t
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AULANAMULANA 1Y WA T EE 1A YNIAD AN
¥RV .05
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NAuM 1 ANEINa1ULLDADIVIIULAAAIIULANAIY

' a o o w aaa [ ' Y
gy UgA YNNG aNIEAU .05 aSNHUN 2

finswawmdsnauieviluadn ausigeae
luadn waenauid ev10dn auLA ARl

wANA YA AN IsadANTEAU .05

= =)

FUd alUTYULIEUTENINNG N WU

‘oAl S o ¥ & P Y

naud 2 dndanarutieasivn vilundanazn

adn wssUJAsenlunulfgeanuialn aa1usa

298A9108A U1NNIINQUT 1 JULAAANULANANA
' A o o w aa o v B

Pyl UydA YN 1A AN 5¥AU .05 N Uil 1
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UAIULTI 20 LUAT WAANINAUNAUN 2 ULAA

9
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! ' = QQdI
AULANF NN UIFAIAYN AN TEAY .05

2AUIIINANISIVY

n1siiniBewou (Complex training) 1iu
ANSHATLNAIUNNSRNT AN SaNRILIA LT 1S
wazndwesnauielaluadaudeatu lneinain
nM3nTee urasTruUYsEAMnanLd ol \Ton
Tnanuepiadu-lnmufitedy (Post-activation
potentiation %38 PAP) ﬂ\f’luﬂaiﬂ%aﬂﬂizuauﬂ’li
Woaln3is3u (Phosphorylation) & snuneds
nszurun I Anfeleduisnnained lavivy
(Myosin regulatory light chain) & sazvilu
woAAY (Actin) warluladu (Myosin) da21ul7
nounaldonleosunInt uLaziuANLAUT Vs
wean1ueLnesnauLl oariiustAns nwlunis
UARITA 1T UNEI91NN1TUAT SN BURUA
(Hodgson et al., 2005) A8n15 1 WT IR 1UT 4]
AN Ngs (High-load resistance training)
80-100 1Wostdunvewi 1013180 $1uu 1-6
Ave i osEaunUBEUR N o T ua s laLEan
W91y wazaiun18n1sTnnaelelunsn
(Plyometric training) @ svfun1sinuit olu
nanuLl evef L UUA LB LR 1T e 81 952RLE
LAIRLANAFILUUAIINYIAAAIDE195IALS 2
Feorfamsvauvessdngia (Stretch reflex)
finduiiladaaduia (Muscle spindle) 1ag
nsfnidsgenazaedlynilniiifunqunanie
WWei U (Ebben and Watts, 1998; Docherty
et al., 2004; Ebben, 2002; Roden et al., 2014)
mﬂam,Jagmqm”ia"]’aﬁdwmiwammumsﬁﬂﬁw
L5991 Rt UnsEnndelalwnsnanunse

AIHARDANTIONINNANULL VAL AINAUANA Y
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FUNSHANNEIUNSANAIB LS IATUEDIUIAUNS
Tandslownsn §99100aN1SNAADI WU
faananqunAaein AL ueamdnanie
apsu1n1endannn1sin 6 dUam lasnqud 1
Indananud oaesviunnm 199100 oun1sin
(370 54.82+5.55 vJu 60.40+3.50 Tann e
Alansw) uaznaud 2 fesidunnsimuives
w&ananuLi oaew L ind Uil 8.35% waluunnag
funsunisnaassey 19d deddgni1sad f
é'fﬂL‘ﬂulﬂmﬂmﬁqaaaammﬁgmmu?a‘i’ﬂﬁ'dﬂmi
NALHATUNSTNA2ELSIA TR BaRUNISEN
WS OLASNENNISAF INANDANTTONTNNALLT B
YIUALAIHALANAITUNISHANHEIUNISANA 28
usemuanssaiunsitnndelewnsn dafduly
A1UNENN15Y09n15H LT 9% O UT ¥ 28E1U15D
Waumdwesnatuieuazauudusslalunan
Weartu lasnquil 1 fauudeussgegaaeiu
Wntu (370 1.69+0.18 1Ju 1.85+0.19 Alansu
patming) uagnauil 2 (10 1.72+0.21 1y
1.98+0.27 Alanunotmdng) faduaziiula
21 anamtinilelunisiseaded (85 Wosidun
Y9991 9915181 TIUIU 6 ATA) wazn1sAn
waelawnin (Single leg zig-zag jump 91U
12 A¥9) awnsavrewauInganaud suas
AuLdswesnaielanundnn1sveenis
dn19990u @0nAa oIy Hodgson warAmE
(2005) #ina1221 n1sdndesou Wunisind
A5 AILIALLT LS IAE NS 1YeINa L o
laluganisdnad wivady Tneiinainnis

¥ ¥ & A A
ﬂigmqusUaﬂig‘U‘Uﬂiga']‘Vlﬂa THLU 8N LT gn

Tnanwonnatu-lmnuiitedy nunalnves
nszuaun1snealn3istu (Phosphorylation)
Fbben wag Watts (1998) 1anan111 nszuay
ArsoalnE LTy damunedanszuIunisiingy
Iaéﬁmiﬂqama?‘iaﬁwu (Myosin regulatory
light chain) F sy lunendu (Actin) uas
1uTedu (Myosin) darulinouraidoulosau
11NT ULAZL 1A A U v e LeaN WBLABI N
aud eazdUszans amlunisvadad ud u
WEIINANABLTINIUATINBUNY T LazLile
Wisuiousemangy wua naudl 2 Andl
ﬂaymL{fyaaawm'mﬂ’imq'uﬁ' 1 (63.08+9.97
waz 60.40+3.50 Yaamanlansy Aua1dv) 81
W ums1gn1sdnid 9y oud n1sdnusem 1y
Ll 95EANMYRBEUR na LT DVARALE ANy
wazaunlensinndelewn3nidunisiniieln
nanuLil o8 neenuazuafin8ALLEL @ 991Ae
N139M9uvesSINEngn (Stretch reflex) 7
Anduiidada aduiia (Muscle spindle) N
nalnan1séasmesnveinaiuii eos19s1n§29s
¥lmAnSane (Reflex) Tnadenislnnanuile
Wait g adaeeninnisuasa (Agonist
muscle) vaugiioaduf dud sn1snaivo
a1l en1unTI (Antagonist muscle) Ing
nsfnidsgenaznedlynilniiifunqunannie
\ieniu (Ebben and Watts, 1998) u@21n158N
LT 9% DUALLTIN U 19LA 8957 3T NNTAT 1S
AUAANITNTIAT Fafuonazyinlnilnaiousiniy
i o5TAunUIBguRvile WLF U denna o ey

Anderson kay Behm (2005) #na1121 nsiln
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(% 1% (%

B9 OUABLSIATUVILA B2519N 898 N5 AT
aunadnlulf@ ussazgnnszansludanatuie
éauﬁuﬁaﬁw%’mmamqa sl eraunouss
ANUYLA D28 I DT AU TORAILIAI LT U5
Taunndenanuiile nionisuanussiileniaanas
54 30% @9 Anderson waz Behm (2005) 1o
na118n1 1eflnAlsusinuanaisanatie
LNUNANALYNITUNINNIINISANAIBUSIA LA
V19 03N WALAATDIT1NBATINAT 8199

1n190958918U5UART U TN 19TEAURUIBIUR
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diosnwaunanagluanmsondausslafuiidu
walvndananuifioansiuesningud 2 uazwa
N1IMAARISINUI1 NauT 1 Tiesidunnaiam
Lmﬂﬁﬁ%ﬂuuu’;?{qqqqmLLazmmﬁ'sqaqmaq
wdana1uid 0a0997 10.86% waz 3.53%
PuEIAy wanqa 2 didesidudnisiaunds
23.02% Uz 4.83% ANLAIRU TaINNIINGY 1
4 Docherty uaganiz (2004) 1ANA172 1059
UfATelunulf 9gaaauazauiiagaa ad
arwduitusiassalvndananuiofinnisiam
nMsfinquil 2 fiesidunnswauiussUjizen
Tunuafagaanuinnangudt 1 54 12.16% 019
Wumsigifanisnssnouss aonna oafu
(Anderson and Behm, 2005) fign15¥i1e1uveq

NATULL 940 BRNN1SNTIAAVDITIIN1ENUI T

Tonvagads 60% 7 ussazganszaneluds
nanuiieausy LLazLﬁ'am@,Wé’mgﬂmLﬂfaﬁmﬁlﬂ
adanazvndanumieuduiinguil 2 fnd’
natuLd 0u17 lu ad'n (34.9326.76 way
33.23+3.62 Tanmeanlansy MUEIRU) Laze
01 (39.40+7.16 waz 34.08+1.94 AR A e
Alansu MudIdy) uanaa91nnaudl 1 wazsia
aaméuﬁmiﬁwmmmLL%QLLiaqaqmmﬁlﬁaﬁ’m
wazviaidn nauil 1 w17 luntdn (390 1.08£0.17
Wy 1.3740.19 Alanfumetiwing) uazyiatin
(30 1.17+0.20 vJu 1.42+0.25 Alansune
midng) naudl 2 a1iilunide (210 1.08£0.16
\Ju 1.33+0.16 AlanSumevniinga) uazuiain
(370 1.10+0.15 1u 1.38+0.19 Alansune
hmind) waluusnanesenananaudefiuly
AIUNENN15U89n15H NLT 9% DUT W 28EIL1TD
Waun§wesnanuieuazauudausslalunan
Weanu LLazﬂﬂiﬁﬂéuﬁ 1 §AUUTINTIZIGAV
ﬁlﬁaﬂ’mLLazﬁmaﬁfmmmfifmejuﬁ 2 orauduinsg
N5ANABLSIAUYILRB29Ev 9ALAR Bilateral
deficit n158nA28USINIUT A BrE1L5al0An
vminlaunnnavinlanaiud efinnsseaumuag
GUAT UINNI 11T NAIUTIN 1UAD U9
(Skarabot et al., 2016) Funalaginnaui 1
Aendensiln 6 dUamiinsiauislanatuiie
y1iiluadminauwanaI (370 9.80+0.78 1y
9.97+0.89 Alan¥u) unfsuungudl 1 asdiaanu
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WeavinluLAn (Cross-Education) i snad
nanuiievnadilulailnluaie (Nijem and Galpin,
2014) 49 Manca wagame (2017) lana11in
N5An¥191ua1 (Cross-Education) 28t
ﬁ’mllLLGﬁQLLiﬂwﬂy’]uG}Nﬁu%ﬂu (contralateral)
§98-12% wafluauisondnusalaogafud
Funalnannguil 2 fussufAserluunisgean
LLazmmﬁaqﬂqmaqwé’qﬂgﬂmLﬁamaﬂfmmﬂﬂdw
ﬂa;u‘ﬁ' 1 JUAAAULANANS (47.37+16.19 sy
noAlansy uay 35.72+6.64 Gafunaflandy
AIUE1AU) (2.14+0.34 LWATA BT U LAY
1.91+0.12 WwAsA0I U7 A1ua1sU) mqq@ﬁy
a’lﬁ]‘\]33§U15’iﬂﬂﬂiﬁﬂL%Q%E]HGT’JEJLLN(;{’M?{E]Q‘J’N
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mimﬁam—agu (Stretch shortening cycle)
lﬁﬂfﬁyﬂmﬁu WULREATU Ramirez-Campillo wae
amiz (2018) Tana1121 nsdnndelewwnsn
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ulonaind oiudu vilvnismevaussves
syuuUsvamiaiy unauidedinndslewnsn
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