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A STUDY OF THE RESULTS OF THE MEASUREMENT OF MAXIMAL OXYGEN UPTAKE

1

AN  ABSTRACT
BY
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at. Srinakharinwirot University

August, 1989



The purposes of this study were to find the resglts of the
measurement. of maximal oxygen uptake. The subjects were 36 males and
30 females,. volunteer students from Srinakarinwirot University,
Palasuksa Campus, aged between 18 - 25 years old. All of them were
tested to measure the maximal oxygen uptake by six methods of
measurement which were as follow : 12 minutes Cooper running test,
1.5 miles Cooper running test, PWC__  ergometry test, ICSPFT
ergometry tesﬂ, and Balke treadmill test.

After the data were statisﬁically treated, it was found that @

1. The significant correlation coefficient of maximal oxygen
uptake of all tests of males were as follow :

There were significant correlation between maximal oxygen
uptake measured by the 12 minutes Cooper running test and 1.5 miles
Cooper running test, Astrand and Ryhming ergometry test, PWC170
ergometry test, ICSPFT ergometry test and Balke treadmill test in the
middle and the high level at .01 level (r = 0.816, 0.753, 0.771, 0.8680
and 0.782) _

There were significant correlation between maximal oxygen upt.ake
measured by the 1.5 miIESVCooper running test and Astrand and Ryhming
ergomet.ry test, PWC_ . ergometry test, ICSPFT ergometry test and Balke
Treadmill test in the middle and the high level at .01 level.

(r = 0.616, 0.755, 0.689 and 0.688)

There were significant correlation between maximal oxygen
uptake measured by the Astrand and Ryhming ergometry test and PWC__,
ergometry test, ICSPFT ergometry test, and Balke treadmill test in the

middle and the high level at .01 level. (r = 0.773, 0.685 and 0.728)



There were significant correlation between maximal oxygen uptake

measured by the PWC__, ergometry test and ICSPFT ergometry test and

o]

Balke Treadmill test in the high level at .01 level. (r = 0.842 and

0.717)

There were significant correlation between maximal oxygen uptake
neasured by the ICSPFT ergometry test and Balke treadmill test in the
high level at .01 level.(r = 0.735)

2. The significant correlation coefficient of maximal oxygen
uptake of all tests of females were as follow :

There were significant correlation between maximal oxygen uptake
measured by the 12 minutes Cooper running test and 1.5 miles Cooper

running test, Astrand and Ryhming ergometry test, PWC ., ergometry test,

(s
ICSPFT ergometry test and Balke teadmill test in the high level at .01
level. (r = 0.844, 0.836, 0.778, 0.766 and 0.882)

There were significant correlation between maximal oxygen uptake

measured by the 1.5 miles Cooper running test and Astrand and Ryhming

ergometry test, PWC__, ergometry test, ICSPFT ergometry test and Balke

L]

treadmill test in the high level at .01 level. (r = 0.753, 0.775, 0.768
and 0.797)

There were significant correlation between maximal oxygen uptake

measured by the Astrand and Ryhming ergometry test and PWC__  ergometry

o]
test, ICSPFT ergometry test and Balke treadmill test in the high'level
at. .01 level., (r = 0.856, 0.911 and 0.843)

There were significant correlation between maximal oxygen uptake

measured by the PWC__, ergometry test and ICSPFT ergometry test and

o

Balke Treadmill test in the high level at .01 level. (r = 0.900 and
0.7786)



There were significant. correlation between maximal oxygen hptake
measured by the ICSPFT ergometry test and Balke treadmill test in the
high level at .01 level. (r = 0.826)

3. There were significance differences at .01 level between
the maximal oxygen uptake of males measured by the Balke treadmill
test and 12 minutes cooper running test, 1.5 miles cooper running test.,
Astrand and Ryhming ergometry test, PWC, _, ergometry test and ICSPFT
ergometry test.

4. There were no significance differences of the maximal

oxygen uptake of all tests of female subjects.
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4. wqmnwnﬁinaﬂanzuagﬁunﬂ1nmﬂaunqn11n101uﬂuﬂﬂqs§qQQ (Maximal
L] IJ -] [ ' - VI | y
work) fa Wigwnianasiontinadavea W ldan ﬁ?asﬁagﬁunﬂ1nmﬂauﬁaﬁnﬂ1mﬂmaiuﬁ

< w = <4 ° < -4
4.1  Itan ﬁ?ﬂlﬂuﬂﬂquﬁqﬂqqaqﬂqﬂ W78 L WU 8 UAHGLL T3

i
4.2 N audadnagiane Wiansaua bive 1du Sauddue winie
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X - . 3
4.3 s MTUERINNTENRLREe LU RANEIaE A 1y UlenR i UBEn
4.4 ﬁaﬂnﬂ1ﬂ11uﬁutﬁam§e (fu 1IedTHE WTannla
4.5 ﬂawuﬁutﬁaa§Qtﬁu 250/130 NARARTUTEN WIBAIIMNEUTH lAAR.
(Systolic) ARAIANNINRIN 25 HaRLuATUTEN LiiaLianFuw
¥
I A TRdpuTY
. ‘. -r i ') - o ar o 1 [] -~r - " -
4.8 Luaam1ﬂtwuuaqanm:amnnﬁaqunﬂtnwnuam1ﬂtmunﬁqﬂgqqaawu
aﬁquaqudaznuﬂhaﬁwuquﬁQﬁn§a1uaquﬂnuan% uaveuIM 7
(Fox and others. 1971 : 404 - 432) #p B®IEWN 13 -
= 220 - 78
L] - 4‘} 2 L vl v

5. ﬂ1aqwuﬂ1u11n1unw1auaan%Lﬂuqanngnaaaun11atﬁaLﬁnuﬂwnmﬂ1ﬂq

uuunﬂaauénanaquaaﬁ (Balke Treadmill) w¥qthninithaiaanaTaen aninapum

- ] 4 L] [ o =) ] .

faditu  dlasfniameralEnanasuaaiud Uit @mam

-r 4” o ar - a -
ﬂwuwnn%unﬂ1ﬂuaan%t1u§a§an§nmanun11ﬂwa4ﬂﬂnn14wdTunﬂqsgqqa (Maximal Work)
A2 34.55 NARART/1 N lanTu/uam (9.87 METS)

WNBLYA Tunsﬁﬁﬁnﬂﬁauﬁﬁnﬁ1nuﬁau1uwuaisﬁuﬂqﬂuﬂuuﬁa UABRTINITLAW
nneﬁ11anaq§nmﬁnuﬁﬂtﬁuaéTuvsﬁu 85% naq1vas§qqanaq5m1ﬁnﬂ1tﬁunBQﬁdﬂq
uaGQi1§ﬂaﬂau501ﬂ15ﬁ1qﬂuﬂuﬂﬂ1s§qqm Tﬁﬁﬂudmdnﬁu11nnﬂunﬂ11§aaniLﬂuqaqﬂ

o £ ﬂ.
Vo, max) Tha13§m1naauanﬁ WarAUEW q (Fox, S.M. and others. 1978 @
300 - 301)
] e as o & o -

1.  WIANTEEINUEINIY (MET) qwnnﬁ11ﬂaanitaumﬁuqaaanu1znstqaﬂn

annﬁwﬁﬂuuéna Tmﬂqﬁﬁﬂgﬁﬁﬂ 85 % uaq1uus§qqmnaﬂﬁh1ﬂn11LﬁunaqﬁQTQ
s v e » <
2. Qﬂlﬂ‘m‘lﬁla'lﬂ 0.174 @7Qavn (Constant Value)
-] -] H -~ L] ‘J
3. saaaeun B luanfivewanimn 16 e 1
#pg9L ﬁﬁqnﬂaﬁﬁm1ﬂnw1tﬁumaqﬁ11aLﬂwuuwa (Target Heart Rate)

vl ¥ o ] L * 4
179 @39/ LianniImedamiuasi dna (Balke Treadmill) uialangan Awan
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naqm's‘lﬁ‘aan%l.?ungE!mwﬁqnﬂnaanﬁﬁqn’nmuﬁmﬂﬂwLt"ﬂ’unaqﬁﬂﬂ 179 a¥e/uiiy
34.5 NAAAAT/1 D 1aNTN/uN (9.9 METS) i 34.5 &7m 0.174 el 6.0 Hadan/
1 AlanTu/uM wuatian 6.0 laniiu 34.5 ﬁ\aﬁuchuwmmumnw‘lﬁaanﬁlauzjqz{a
%8 40.5 NAAAMT/ 1A lanTFu/um (11.6 METS)

aurTanuntT [eandi wugeia (Vo max) e Uihniag thaiaiaey/

B -~ <
ﬂc]:ﬂﬂ FH/UM
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179 14 n11nmﬁauﬂ1ﬂuﬁﬂuﬁ101unw15haan%Lqugqqaénanaanaaﬁ (¥

4 PSS
fa - WWEANR oeeeninieeininn... ... T un ...,
- - b 7 v - -y
BuE N BATNITL P 1R AIUG Lavig)
BUEUBW oottt it ee e /. e
L)
L {eeaennnnn,

3.4 ld/d2 e

TEeuAI Mty | METS 0, aRTITIEN | @wdulae | wanTneday
1avia la At It
0 3.4 | 11.9
2 4.2 | 14.7
3 4.7 | 16.45
4 5.1 17.85
5 5.7 | 19.95
6 6.1 | 21.35
T 6.6 23.1
8 1 7.1 1 24.85
9 7.5 | 26.25
10 8.0 | 28.0
11 8.5 | 29.75
12 8.0 | 31.5
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TEHUA e | METS 0, BATINTL | Awdulatia | wanTneRau
BavHi 13 e huigiala
13 9.4 32.9
14 9's| 34.65
15 10.3| 36.05
16 10.8| 37.8
17 11.2 39.2
18 11.7(  40.95
19 12.2f  42.7
20 12.7|  44.45
21 13.2}  46.2
22 13.6| 47.6
23 14.0 49.0
24 14.9| s52.15
25 15.3| 53.55
PN, - A 30371 fuEa e 1a Ae Lann
B UM e e S |
B UM teeeie it e, el s

--------
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iuaTae MR+ arwiivaa M ada 3 ewmemld (O

Vimeye [ Smben [0 swaeinie [

euoning 1 waenilag O awsuTanasn [
4 - o - g -
aau Wi laamadas [ ﬂfnusuﬂnmi‘i N 3

1

ﬂu'Io-c--o--..o.o.---o-a---o--n-.o-

METS w9 503007 Huieeumaeinenis 1 Met iy nas 1dwiee
- L - - [ -

BUENA WIALIENW 1,25 WAAET (W1DaaNTLIULNAY 0.25 FaT)
Ll 7 Met wuAERN BRTINNT LEWR 99T euInnI B L R

7 N1 WIALNINY 8.75 ueaad (Getchell. 1979 : 42)
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- ) -4 <n
f1719 15 nﬂ1nﬂﬂaunuﬂuﬁﬂuﬂ1n1un11ﬂuaan?L?uquanauaquaan (V)

e - WINANR «oevnennnennnens e B el Luﬁ- ....... - A
BUEHN Farna 7L funaiia ATNGU Lavie
BOEUBU o vvvrnneeennronnnsane  aeeesanenes lovevnns ..
r ) R foeeniininnnn
3 lud/FaTus
sefueniiy | METS] O, FATINNTLEY | A7 meu e | wantTneday
Bawiia 13 aa luilniin 1
0 3.0 10.5
2 3.9 13.65
3 4.2 | 14.7
4 4.5 15.75
5 5.0 17.5
6 5.4 18.9
7 5.8 20.3
8 6.2 | 21.7
9 6.6 23.1
10 7.0 24.5
11 7.45| 26.08
12 7.9 | 27.65 ,




AT 15 (6id)
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whvAwie | METS| o, BATINVILRU | A wueu lane HANI IR
129%7 13 ai Wil
13 8.3 | 29.05
14 8.7 | 30.45
15 9.0 | 31.5
18 9.5 33.25
17 9.87| 34.55
18 10.25| 35.88
19 10.63| 37.21
20 11.0 | 38.5
PR FRTINITLFUTA N 1A AU Lavie
BT ..
B UM eeterenennniinnenenr  eenenennn leennnnnn,
B UM tteteeiiiiinnnes e fovuun. cer !

L%G}N'ﬂﬁﬂ\iﬂ'\'i‘lﬂ!!ﬂ :

AWARNANIR [

L ImudTee

L BEAUNG

aau Wi L3 URama

O  Swdian [ swwenngs

J  iatias

O

arwelate T ammeuld O3

]

OO e e lavissn [

m'mﬁﬁaﬁmgo

]
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Mets VMNENS  FRTINTT IHWE99meaeienas 1 Met Lnindu AN LBwRee e lumnetin
P " o -
WITENN 1.25 WARAT (WIDDANTLIULNINL 0,25 ART) (Bu T
< - wr % [ - I e ¥ ~
Met, MHABIN BRTINTT LEWEUENANNINDENR vify 7 i wiB

| owe . <
NNU 8.75 waAad (Getchell., 1979 : 42)
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uuunnﬁaunaﬂuﬁﬂuﬂinquﬂﬂiﬁuaan%Lqugegm M 12 uﬂﬁuaquﬁa§ f

(12 minutes Test) '

Y] 'Ouﬂ ' 3 4'4 L3
wanNTIN i A Baunireasmeilinadauin liluian 12 wiit (aitee B Teaenne

S [T [v) [~ 4'0 < 1

0 6L 1L BenTieda §5 (Nomogram) |uai Ngumiaeumnaan T l¥aandt au
BEGN

a4 9

qﬂn1m
a i u < o o
1. wilnndueaan (St.opwat.ch) nﬂﬂu11nuantda11mazgaam 17100 wn
2. HOBNTEIEMASIN 4 20 LuGT
3. AN 400 LuAT lewsay auﬁﬂﬂﬂun%gﬂ 7 TEBENIN 20 LHGT
v u
L3N
ﬁﬁéaaﬁquazﬁuuaaw 1 em gﬁuﬁn 1 Ay
Jinagau

“ i’lu o ¥ 45" [T <3 t'lu [YR T 4 'Y}
1. (Hp Wil "eEn HIUNVINAHBUBYU LN wilLes L Hu Ty LllawTan uae
' b ' . v e - . : oo
ﬁq%ﬂﬁﬂﬁﬁnaﬁauﬁq U wiauiuneu®ni3us 280 gﬁunw1nmﬁauaan?o1ﬂmﬂun10nﬂ1wua

['%3 o ] o & Py < o o e
th?anqﬂsnﬂﬁqsnﬁTm i bitaien TnetwaBivwasy 12 w3 TanlF e
v that nam

e < vo <l : ' -
2. ﬂmngﬁﬂn"l'ﬁ“ﬁﬂﬂﬂ')\" Eﬂ'\ﬂ'\ﬁmﬂ'ﬂn?zﬂﬂﬂ i 13']“".3?]\3‘[%“5]&3131] LwWa

1ﬁ§?unﬁﬁnmﬁauﬂ1u11nnﬂmﬂzLuszaznﬂq uazqﬁuqﬂiﬁgﬂﬁaﬂ uazua1n1un1=ﬁuﬂﬁ
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-

By = i ' - o I YY) ' :
g unw1naaau1q1ﬁt11%§atnﬂnﬂsawuﬁﬁnn11m (nwgnaﬁanTuaﬁuﬂ1n3u1ﬁmaaa1=ns
1981 12 WA 4 W oudEAe I
x X c\'l "luuU -Q‘l [ 7]
3. WANHNUNAFEALUATIAE 2 nunuiﬂ LwWd wgiunﬂ1nﬁaauag UNTIZARNY
e . o FrTY e u. -l ' <
NI TN ?QﬂSﬂﬁqﬂETUHWTﬂﬂﬂﬂumﬂﬁuﬂﬂﬂﬂuﬁﬁBUWQLﬁﬂﬂ?ﬂuﬂﬂuﬁTn
w <o 'i'v o L7l
4, uunﬂ1zuznﬂ¢ﬂgnaﬂaun11m
® o © Y .
5. u11=uznﬁqn§nmﬂaunﬁia fiuta lwnaneday 12 wan i Bene
o =4 é < » -~
#7193 (Nomogram) LuaLnﬂm’m'lﬁ'szn*\mﬁa\m’l‘i’-maaﬂ:al'-imjx:a"m
L v ‘\' <d v -y ;
L8 Qnaﬂan1o 12w lGTenenne 2 Alawwes (km) .

ﬁﬂﬂ1snwmnaﬂnﬂ15uaanﬁtﬂuﬁqqmﬁa 36 NAAARIRDN WANTUABUT
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A1T1¢ 16 @1TWENTA (Nomogram) ﬁaﬂaﬁuaﬂuﬁ1n1unﬁ1ﬁuaan?Lﬂuﬁﬂﬁﬁ 163n
MIaNLduszgninedanin 16 Ga) g lunmedenda 12wl el
’ ~r < ] e T e L v ] <
mﬂwmmnaqn'l‘muaan%’t'-iuzg%!m uvnnaLﬂsmaaammnﬂanmmauﬁn

Vo, 20 |22

km/h ] km

mi
kg min

701

60+

504

404

'1 ) F11

¥ic. 1. Nomograr to relate the maximal, aerobic power of the
subject Vg mas with the minimal time neeessary in min, when running
at maximal speed to cover the distance in km according 10 £g. 2. On
the VOg max line the corresponding muaintenance speed of running as
duc to oxidations only, as from Eg. /, is also indicated.

(Margaria. 1975 : 351)
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w . ¢ £
uuunaﬁauaq1uﬁ1u11n1unﬂ1ﬂuaan?squﬁag& N 1.5 1uanaqgtUQ1w?a 2,400 LURY

(1.5 miles Test)

o do o cdaso o - '
winnaidey  Ra daenniiuoaiidion e i siaesenne 1.5 il

A o o ‘o s wr o = I
(2,400 17 1¥aime [ awmn Bifussaeni et 3 1e@ 54 (Nomogreamn)

< 1 -
LuaLnuuwnnnﬂ1su1mnaqnn1quaan8tﬂquqm

§
qﬂnim
.~ P " «d - -
1. win13uL7an (Stopwatch) NEIWATDLANG 287 IBaLLEE6 17100 Junh
2. WG 400 LHAT
v ool
L3
Qudauﬁqua35UL1aw 1 Qﬁuﬁn 1 A
nadai

‘ < o < < 9
L. el iRt Bsunsmadeuiu it iviuee  iucin lav¥an uae
< [Ty v ""l " i - a - [V " - \l =} a
ue umnTnedauide " " wIianiuneulinaiuecaan HTuNYINaHaunande liamn e e
| v o ° . : o = o i i
WeTandanammenn 18 Qinin i Tontwme Beswaty 1.5 Ll (2,400 LUGT)
A ]
& . r's
Tos 1Bz aener thet nam
"“‘l}u ql o ql ! 1 ‘ﬂ' i 7
2. umzngﬁunﬂ1nmﬁauae %nﬁnﬁinmﬁaunzuanLaaﬁnqﬁaqquumazﬁantwaqu
[ Y Y] I wr AL s
BTNV INAFBUA NI TNAIRAE L UTEEENN uazqﬁuiaimgﬂmaa uazuunmﬂun1:qu1ﬂg1u

! t ¥ H 1 d a r < L] J
nﬂTnmﬂau%aqﬁL1qﬁ§msﬂ1nq=ﬁ1uﬁvnnw1m (nﬂénmﬁauiuaﬂuﬁﬁnaqTﬁmaamizaznﬁa
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{i o - = w
1.5 laade q Biougdndela
v ¥ ; . . v
3. wgewmneFauATIAE 2 eutuly 1ﬁa1ﬁ§1unﬂ1nmﬁau391unﬂqzﬂnﬂu
[ . a LN as [ 7] . » o
AT T 9L %qq:nﬁqng1un11nmaaumaquaﬁnﬂu3qanweLmundﬂnﬂﬂuw1n
[V ] dv o‘u
4. uunnu1a1ngnmﬂann11m
-] d o -~ lf
5. uwLuaﬂnﬁﬂmaaun11ﬁnu1suanﬂq 1.5 lun (2,400 wen Wi
< 3 [ -
#1133 (Nomogram) LﬁatﬁﬂUMWRWU1suﬂmuaenﬁ1liaanﬁtﬂugﬁqm
[ 7] 3 ']
Vi Qnaﬂau%q 1.5 d (2.4 o 1#ia lunvraday 15 vt

' [ < = ] - 1
ﬂ']ﬂ"ltm']mﬁ'ﬂ\iﬂﬂ‘i'ﬂljﬂilﬂ:al"luﬁﬁqﬂﬂﬂ 35 uaaammaﬁ%mumamﬁ
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o < .- -
A9 17 @1719@L TR (Nomogram) 'mﬂ'numu'\-m'lumﬂuaan%n'au;tma 1R nna
L ‘ o 7] ] 6| o
mmﬁunm?\iimﬂaumia duaemenvn W lunnamedoeme 1.5 il (2,400 o@n
wWin 2.4 “Tamm‘n aﬂamﬂwuwnmnw ldaandi - N9t uwumti]\ma'nmaa

A lan¥uaauam

ric. 1. Nomograra to ‘relate the maximal acrobic power of the
subject YOy mex with the minimal time necessary in min, when running
at maximal speed to cover the distance in km according 10 Eg. 2. On
the VO3 mex line the corresponding maintenance speed of running as
duc o0 oxidations only, as from £q. /, is also indicared.

{Margaria. 1975 : 351
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3 dm 218 Yiwiin g Jetzuntt [3e1.5ld | pedasugd wéiut Tiag Tadioat | uvaan
3-170 Wi aun
b ono [ [ Gmo/an. | . znn. | e, on. | aia. son. | aia. zon. | i, an.

Ay | L aat | aat | aeth | aem

1. | 20| s2.5 |163 52 53 53 50.85 | 51.45 | 53.55
2. | 23] 64 175 43 44.5 44 45 a4 49.0
3. | 21) 58 (167 | 47.5 46.5 46 45.25 | 45.84 | 49.0

4. | 21| s4 |[160 | 48.5 46.5 46 47.22 | 48.99 | 53.55
5. | 21| s5 [161 | 46.5 48 49 48.72 | 48.73 | 49.0
6. | 21| 58.5 |173 43 43 47 43.58 | 42.78 | 49.0
7. | 21| 54.5 |168 a6 47.5 45 46.60 | 48.63 | 49.0
8. | 21! 83 |165 45 4a.5 48 44.76 | 44.83 | 47.6
9. | 21| 54.5 |164 45 48.5 45 45.13 | 47.10 | 49.0
10. { 22{ 62 |174 49 48 50 51.61 | 47.07 | 49.0
11. { 20{ 64 |[172 44 45.5 42 44.06 | 43.38 | 46.2
12. | 221 s8 |12 | ai.s 42 a5 45.51 | 43.99 | 47.6

13. | 21| s2 |1e5 49 50 54 54.61 | 55.11 | 53.55

1a. | 21| se Jir1 | s2.5 55 51 54.40 | 51.43 | 53.55
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A a7y Swiin A7y So12uni | 3915\ | nadar g wiuilag Todow | vaad
1170 | Wi
ah | ano | amn | aa./mn. | am. /o, [ ea.an. | aa.zon, (H@. /0N, | iR /DN,

am |t o | e | et | e
15. | 23| s4 | 167 ] a4 49.5 a4 49.44 [48.85 |49.0
16. | 23| s2 | 167 | az 44 44 45.57 |46.60 [46.2
17. | 21| 60 | 167 | a7 48 50 49 47.13  |52.15
18. | 22 | 53 | 165 | 44.5 43.5 47 46.41 {44.45 |49.0
19. | 22| e2 | 168 | 48 52.5 53 49.35 |48.26 |52.15
20. | 21 | 64.5 |163.5] 45 49.5 45 46.51 |45.52 . |49.0
21. | 22| e8 | 179 | so 51 a7 49.11 |47.47 |52.1s
22. | 22 | ‘64 |172.5| 48 53 a7 46.98 |46.62 |49.0
23. | 21| e8 | 174 | so 48.5 50 49.11 [46.03 |49.0
24. | 23| 65 | 171 | a4 44 46 44,30 [44.95 - |46.2
25. | 20| 70 | 185 | 43 45 41 45.42 [43.07 |46.2
26. | 21 | 55 | 167 | 43 45 42 45.09 |45.80 |47.6

27. | 21| 69 | 167 | 49 48 48 47.82 |a7.67 |52.15
28. | 20| 59 | 162 | 44.5 46 a7 46.77 [47.73 |49.0
29, | 21| 62 | 173 | 45 46.5 a7 45.80 |45.90 |49.0
30. { 25| 54 | 170 | a5 44.5 46 46.66 |46.26 |46.2
X |21.48] 59.65|168.6| 46.15 | a7.3 46.9 47.35 |46.85 |49.42
S.p. | 1.10| 5.51| 5.59{ 2.92 | 3.27 | 3.23 2.81 | 2.68 2.36
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YT a7 Yiwiin Aty Je12ud |3e1.50d ] padaTng Wulan | lodiad | vaad
B-170 i an
db |y [ | aim.an. | (e san. | aia. zon. | Gaa, zan. | aim. 7nn. | (ua. 2an.

| | oW | e | oaua | e

1. | 21| 58 | 163 | a1 a1 40 39.65 | 41.48 | 42.12
2. | 22| 42.5 | 182 | 37 39 38.77 | 42.35 | az.09 | 38.5
3. | 21| 44.5 | 155 | 39 37.5 39.73 | 41.79 | 40.40 | 40.56
a. | 21| 55 |[156.5| 35.5 37 38 36 38.82 | 37.21
5. | 21] 50 | 180 | 38 38.5 40 39.6 39.91 | 40.56
6. | 21| 43 | 152 | 40.5 39- 43.53 | 43.25 | 42.85 | 39.03
7. | 21| 57 | 158 | 37 39 37 36.31 | 37.39 | 37.2t
8. | 20| 46.5 [156.5{ 39 39 40.64 | 41.29 |'39.84 | 40.56
9. | 20| 44.5 | 152 48 46 47.19 47.19 46.86 45.19
10. | 21| 49 | 153 | 3a.5 34.5 36.08 | 35.10 | 36.11 | 3%.25
11. | 21| 48.5 [157.5| 39.5 39.5 40.74 40 39.96 | 39.03
12. | 21| 46 | 149 | 38 38.5 40.69 | 39.13 | 40.24 | 40.56
13. | 22| 54.5 | 156 | 39.5 37.5 37 36.88 | 37.22 | 37.21
14. | 22| 54 | 151 | 39 40 4 40.74 | 41.25 | 42.12
15. | 23] 50 | 158 | 40.5 © 41 40 39 38.82 | 38.5
16. | 23| s6.5 | 158 | 38 40 38 38.93 | 38,91 | 38.5
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= T
AL Rt Yiwnin daugt Terzunit |Fe1. 51| snaming windag | lodaa [ uaan
3-170 | Hiov
G | @no oo | am. /o, | am.zon. | i, znn. | aia. on. | e, 7on. (ua. /nn,

Ju) /Ut /U JUAT) At |

17. | 21| e0 156 39 39.5 38 38 37.15 | 38.5
18. | 23| a8 162 33 34 35. 4 33.69 | 35.85 | 33.25
19. 24 45 152 39 37.5 38.15 40 38.85 .38.5
20. [ 22| s3 150 | 41.5 40.5 43 41.88 | 41.96 | 43.e8
21. | 21| 54 163 43 40.5 43 40.92 | 42.54 | 43.68
22. | 21 | 53 164 40 40 40 38.49 41 42.12
23. | 21 a7 157 40 39 39.82 | 41.48 | 39.97 | 40.56
24. | 22 | a9 157 | 41.5 40.5 42 41.09 | 39.85 | 42.12
25. | 21| s7 165 41 40.5 40 41.05 | 40.72 | 42.12
26, 20 60 166 39 37 40 37.66 39.12 40.56
27. | 21| a9 155 40 33 40.32 | 38.77 | 39.87 | 40.58
28. | 22 | 52 158 | 38.5 40.5 38 39.61 | 39.25 | 39.03
29. | 20| s5 164 41 43 a4 44.36 | 43.29 | 43.68
30. | 21| a8 156 40 a1 39 40.41 | 39.48 | 40.56
X |21.36)50.92 {157.4] 39.28 | 39.32 | 39.97 | 39.82 | 40.03 | 39.97
S.D. | 0.96| 5.11 | 4.64| 2.28 2.27 2.50 2.75 2.26 2.76
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