Land134198 4
nenTuRsannsd, nazwsae, “HoumuTuwiluTasiauluiulwissing, naadiasaoiiu
nIMENINML, 1983

4 w L - E a
dudnd 3alu, "n1snsalulasiauls —im-.r:gam." WATaN & ngaLym

ineAsAtERs , 1982.

1@1:11;1;@ 1 TunAy mmms 122

uazdremuglnal, - §oninam g -'m:minﬁu YR sy

% ¥ kg, 1
¥ :
A IWINTIBM - \\

Wisconsin P £ s \ 3715, USA., 1981,

\

Autoun, H., L.M. Bomle ;:i'*- @ .A. Lachance, "Absence of

it nigiang

aty Afadan, "n13Am

The University of

a Correlation beffs Z" '”?_ Reductase and Symbiotic Nitrogen

Fixation Effic melilti," Canadian Journal

T — -
of Plant] SEiEnce 0 (198507 )

Breed, R.S5., E.G.JBHurray and N.R. Smith, Eﬂ]gnv'n Manual of

‘Inenitriﬁ.:atmn. Ni trif;gg ;c.n, and Atmdﬂheric Nitrous Oxides.
pp. 67, John Wiley & sons, New York, 1981.

Butz, R.G. and W.A. Jackson, "A Mechanism for Nitrate Transport and

Reduction." Phytochemistry 16 (1977): 409-417.

Campbell, W.H,, and J. Jr. Smarrelli, Biochemical Basis for Plant

Breeding. wvol. 3 (Neyra, C. ed.), pp. 1-45, CRC Press, Boca

Raton, FL, 1984.



81

Chaudhry, G.R., and C.H. MacGragor, "Escherichia coli Nitrate Reductase

Subunit A: Its Role as the Catalytic site and Evidence for

Its MOdification," Journal of Ba 154 (1983): 387-1384.

i
CHI-YING HUANG, Effects of Ammonium Nitrate on the Activity of Nitrogen

Fixing and hssmilatary Enzymes in Nodules," Republic of China

6 (1) (1982): 3288 “

Coombs, J. and Dolt

Atmosphe rosafifl Cotie f Techniques in Bioproductivity

and Phois '0/4 Y gamon International Library,

18 ad

gmimilation of Nitrogen from

Daniel, R.M. anf \ -n trate, Symbiotic and

Aerobic & _‘_i icum: Effect on Cytochrome

%

p45ul Othe i@ e M Vl: i dl 1 and nitrite Hﬂuctﬂﬁe'“

Biochimica et B £a 275 (1972): 347-354.

Daniel , R.H..d; Bfenitrification by Rhizobium
\ "5

japoni B irfal of General Microcrobicloay

120 (198 'EI

ﬂ%ﬁl APHNFHHAR Frmst s o

ch iclogy 30 E1E?E? 241—2

senct} JAA) 81 £ Sl 1&'19 VLR e

Selenium containing Formate Dehydrogenase from E. Coli,"

: 517-821.

Journal of Bacteriology 145 (1981): 1317-1324.

Dilworth, M.J. and C.A. Applyby, Leghaemoglobin and Rhizobium Haemoproteins,

in A treatise on Dinitrogen Fixation, Section III, pp. 651-764

edited by R.W.F. Hardy and R.C. Bruns, New York: John Wiley,

1879,



¢

N

82

Elkan, G.H., Taxonomy of Rhizobiaceae. in Biolo of the Rhizobiaceae.

(Gile, K.L. and Atherly, A.G. eds.) pp. 1-14, Academic Press,

New York, 1981.

Enoch, H.G. and R.L. Lester, "Difficulties in Purify Enzyme have been

Due in Part to Its Oxygen Sensitivity," Journal of Biological

1 6693-6705.

Chemistﬂ 250 (17

Farnden K.J.F. and J' s for Studying Enzymes Involved

in Metaboli€m Related to Jabrodgenase. in Methods for Evaluating

Biologica _‘5/% ation., pPpe.273, John Wiley & Sons Ltd..,

1980.

Gallop R. and Y. Nitrate Reductase in

Free-Livi Journal of Microbiology

30 (1984):

Gibson, A.H. and J.D. Pagan Effect on the Nodulation of

Lequmes, Inoculated nt tans of Rhizobium,"

Planta g (T977): o li"'

Giordano, G., e_tﬂl. » "Characterization of ﬂe Membrane-Bound Nitrate

R AIE N
“ AR ?WW’%%%%J Ao i

Phenotypically or Genotypically and Its Effect on the Synthesis

of Formate Dehydrogenase and Nitrate Reductase by E. coli K120"

FEMS Microbiology letters. 9 (1980): 229-235.

Guerrero, M.g., J.M. Vega, and M. Losada, "The Assimilatory Nitrate-

Reducing System and Its Regulation,” Annual Reviews of Plant

Physiology 32 (1981): 169-204.



L

83

Haratyunyan, E., et.al., Leghaamngluhiq_gnd Cytochromes. Current

Perspectives in Nitrogen Fixation, Proceeding of the 4th
International Symposium on Nitrogen Fixation. Canberra s
Australia, pp. 363-369, 1980.

Harper J.E., "Soil and symbiotic nitrogen requirements for optimum

soybean preduction, " @aop Science 14 (1974): 255-260.

Henzell, E.F. and I. '-;‘:‘:‘.“\q\“_m;{‘g reef Nitrogen Between Legumes
U

and Other CFBPEw——in BiolcGse®™Witrogen Fixation in Form ne

Systems bost . ,
\\\,

Mol vbd enum-Containing

ester, England, 1977.

‘Hewitt, E.J. and B

Enzymes, [

New York 3

25 Pergamon Press,

Ingledvo, W.J. and § Chain of E. coli. "

Microbiology Meyie 32 od): 222-27.

Kay, C.J. and M.J. Barkes - *r=zim trate Reductase from

chloretr 261 (30) (1986):

14125- 14F
Keister,aza mc!vj ﬂM{WﬂE’] ﬁ?:ﬁzf Rhizobia,"
R -

Bacteroids of Rhizobium japonicum: Enzyme characteristies and

lossible Interaction with Nitrogen Fixation," Biochimica

et Biophysica Acta 397 (1975): 24-35.

Kurz, W.G.W., and T.A. LaRue, "Nitrogenase Activity in Rhizecbia in

Absence of Plant Host," Nature 256 (1975): 407-408.

Laane, C., H. Haaker, and C. Veeger, European Journal of Biochemistry

87 (1978): 147-153.



-

84

Lester, R.L. and J.A. DeMoss, "Effect of Molybdate and Selenite on

Formate and Nitrate Metabolism in E. coli," Journal of

Bacteriology 105 (1971): 1006-1014.

Lowry, O.H., et.al., "Protein Measurement with the Folin Phenol Reagent,"

Journal of Biological Chemistry: 193 (1951): 265-275.

MacGragor, C.H., C.A. Schanai #,jand D.E. Normansell, "Purification

ase from E. coli K12,'

MacGragor, C.H. ' hrom & ischerichia coli.:

Associafdo) and Regulati trate Reductase,"

Journal ge S orogy 12 ‘\E\{\' ): 1111-1116.

Manhart, J.R. and"] 35 "Ni e Reductase Activities of Rhizobia
f Sty : .
and Corre etiween” ateiReduction and Nitrogen

Fixation," Microbiology 25 (1979): 1169-

1174.

S : =2
Manhart, J.R. auf 4> ’ Nitrogen Fixation

(Acetylégl Reduction};" Plant thsiﬂaoqv 65 (1980): 502-505.

SAd Y FTHEFAR G e =

cyanlde on the‘Actlvxty of the DlSSLmllatory Nitrate

q RS B LR RUEY ey

(4) (1982): 1791-1799.

Michael J. MC Pherson, et.al., "Respiration Nitrate Reductase of
Escherichia coli, Sequence Identification of the Large

Subunit Gene," FEBS letter 177 (2) (1984): 260-164.

Nicholas, D.J. and Nason, Determination of Nitrate and Nitrite.

in Methods in Enzymology. vol. III, pp. 982, 1952.




85

Pagan, J.D., J.J. Child, W.R. Scowcroff, and A.H. Gibson, "Nitrogen
Fixation by Rhizobium Cultured on Defined Medium," Nature 3256

(1979): 406-407.

Pascal M.C.,M. Chippaux, A. Abon-Jaoude, H.P. Blahkowshi, and J.

Knappe, "Mutants of Escherlchia coli K-12 with Defects in

Payne, W.J., "Reduas¥¥6r Witrogs - 5 by Microorganism,"

BacteridTogighl gewa S (AVN0573) 0 409-452.
Payne, W.J., Denituff ifaf b6 — Ocky Fohn Wiley, 1981.

Pierre Forget, " - '; atel Rad ase Solubilization,

purificatiogl agd °p s of fhenzyme of E. coli k-12,"

42 (1974): 3

Sawada M.T. and M. Ishimatsr anslocation Coupled to Nitrite

T Tl o S A s evev ot v e e — i." ournal of Biological
v s

::humiatrm 97 (191 fjj'

Schell, R.L., J.E-I'I-H:par and R.HfMHageman, "Improvements of the Nitrite

RV} e T
ﬂﬁiﬁlﬁtﬁﬂﬁdfﬁcﬂcﬁﬁ‘ﬁfﬁﬁﬁ% 53 (1974):

Shaumuyan, et.al., "Biological Nitrogen Fixation," Annual Reviews of

Plant Physiclegy, 29 (1978): 263-76.

Showe M.K. and J.A. De Moss, "Localization and Regulation of Synthesis

of Nitrate Reductase in Escherichia coli," Journal of Bacteriology

95 (1968): 1305-1313.



86

Stephen B.D. and C.A. Neyra, "Nitrate and nitrite Reduction in Relation
to Nitrogenase Activity in Soybean Nodules and Rhizobium

laponicum Bacteroids," Plant Physiology 71 (1983): 731-735.

Stouthamer A.H., J. Van't Reit, and R.J. Planta, "Regulation of

Nitrate Assimilation and Nitrate Respiration in RAercbacter

aerogenes, " Journdi 96 (1968): 1455-1464.

Streeter J.G., "SyntheS¥s.: ion of Nitrite in Soybean

Nodules S h Niteate,"™Blant Physiology. 69 (1982):

Streeter J.G., odule Growth and Activity.

W\

Short t upply," Plant Physiology

77 (1985

Rainbird, R.M., W.D. dy, "Experimental Determination

of the Respiratich with Soybean/Rhizobium Nitrogenase

.t _,..-

Functipi L—'_ 8} Nodule Nitrogen Fixation,"

¥
U

Plant 'y-.fg_,

U

Rigaud, J., F.J. -ergersen, G.L. Turner and R.M. Daniel, "Nitrate

"eﬁ“ﬂﬁﬁ'ﬂﬂ%ﬁ"w’m | e s ey

ybean Bacterox%f " Journal of General robioclo 77

q Wﬁlﬂﬁﬂ‘im um'mma d

Ru;zuﬂerrera, J. and J.A. Demoss, "Nitrate Reductase Complex of E. coli
K-12: Participation of Specific Formate Dehydrogenase and
Cytochrome b1 compounents in Nitrate Reduction," Journal of

Bacteriology 99 (3) (1969): 720-729.

Ryle, G.J.A., C.E. Powell and A.J. Gordon, “"The Respiratory Costs of

Nitrogen Fixation in Soyben, Cowpea and White Clover, Comparisons



87 g

= of the Cost of Nitrogen Fixation and the Respiration of the

nodulated root,"” J. Exp. Bot - 30 (1979): 135-144.

Taniguchi, 5., and E. Itagaki, "Snlubilizﬁtinn and Purification of
Particulate Nitrate Reductase of Anaercbically grown Escherichia

coli," Biochimica et Biophysica Acta . 31 (1969): 294-255.

Thipayathasana, P., “Isolal W rties of Escherichia coli ATPase

Mutants with Alte, ad Diva Bpnc:.f:.r::.ty for ATP

Hydrolysis B S ic s Acta 408 (1975): 47-59.

Vance, C.P., G. dryon,”and L.E. Johnson,

“Nitrl:g _F

efit, and Vegetative Regrowth
of Alfa ing Harvest," Plant

Physiolo

Vasconcelos, L.D., L. JMillH#" 243 A . NE: "Free living and Symbiotic
esistant mutants of Rhizibium
japoniéi : ur dfiplogy 26 (1980): 338-

— Y]
2. &b A

Vincent, J.M., h@mual for the Prn:t::u:al Study of the Root Nodule

—ﬁ%‘ﬂc’a"w mﬁ ﬂ ﬂﬁﬂﬁ:mnnfm Publications,

1978 in Hand Bonk,.yo. =

oGP eI

Ammonia. in Denitrification, Nitrification, and Atmospheric

Nitrous Oxides. pp. 171, John Wiley & Sons, New York, 1981.

Zablotowicz, R.M., and D.D. Focht, "Denitrification and Anaercbic, Ni

Nitrate-dependent Acetylene Reductieon in Cowpea Rhizobium,"

Journal of General Microbicloay. 111 (1979): 445-448.



AULINENINYINS
ARIAATAUNNINGIAY



90

- -y [ - ol
AWMAWIN 1 NI5I LA IsIMsdtaaiPminuudn TS Frtest UWUUKY Completly

Randomized Design (V1uiuliayalavianu)

-
AT 1.1

o w 4
liayaiPmumidn (n3:4),910013190 3

annuliaye

Wt =1 o W -

E TR E— )
R = o

<o WL,

- oy i
uaaluang

0.72
0.50
0.60
0.54
0.44
0.24
0.48
0.70
0.53
£0.52
0.56
0.72

13 ¢ 2206 o 0.68
”ﬂ g EANINENNG
159 1.98 0.55
b L 2ank N 0, 4o
A NS 19|95 : g

; ‘ BT W, . = T -
9 (1.5) | 33.78 9.12 8.98
A1Lany 2.11 0.76 0.56

v

HRTINVMANA, T = 33.78 x 9.12 x 8.98 = 51.88

T = 51.88



91

2 (51.88)°2 &35
R 44 h
o ¥ n B 2
HELUINMIRAFDINMUR {Sstotal} = iE1 jf1 xij = (o=

= [(2.42)% + (1.46)% + ...+(0.45)2] - 61.17

2 2
HEUINNIAIEDITENT 19 — T O
. n n. n
]
(8.98)
= = B1:17
M
= “Id'-i L
CEIRHUREREEERREIRT b B
I
“"._:J 5 ﬁ
- 5 N
A3 1.2 NITIAS randomized complete
bloc = e
UMAINI MR TS IU || Bari1ansy Wy | nqﬂﬂwam'ﬂ BRsIEImA
{source of degree of
variation) , L 1aﬂguare} EﬂTﬂ
I
' 21.119 10.559 82.49
¢ o Q/ |
({residual)
¥
nmun 43 27.385
(total)

NIAEBIDPINIAAY =  HEUINNIAIRDY/Ber Bd L

a9 EIw S5 =

Hﬁqﬂawamnmarmwnau
IRGEER anaqn'unﬁ'mw'lmﬁu



- - 1 ' w w i UL - "

ANENNAZ I - Iﬂﬁﬂi1nunnn1qaﬂ1qﬁuﬂﬁhnqp=na1qnqnﬁ1tnnﬂnnqﬁﬁuunuuﬂn
£ 2 o

1WAn1319 F NduAIN AR WITBNY 95% uataanRdIT (2, 41) = 3.226

AvaTENR WY 82.49 > 3.226

] L] L : J X
32 WuAnA R TR gua sl minugn 3sm9 1 0us 08 e ot Lag

i
Fava mramn Tuad  Jelueasnn i

(p > 0.005) ' l

ﬁ"iﬁﬂﬁﬂ‘l‘l‘llﬁ:l. WG e " &'n new multiple range test

4% 4
(W81 19 lava sbauans

2, 6 dmatuad uarLiiTudd L Jmluiasn

an squarefrl
(3 2
error m .‘?‘ xl]} 1 /r
i=1
T
1
2 2 (33.78)2
S46) 4. L. +(2.04)°%- ———"_1g

16
(0.72)% + (0.50)%...+(0.45)2 -

e B
-
¥

U

= ﬂ 3488

ﬂuﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂ‘i
Qﬂﬂﬁﬂﬂ‘iﬁ”ﬂd“’ﬂﬂﬂ?ﬁﬂ

1AN1519Studentized Range unum1n1ﬂn11utﬂauu 95%, BAf1AHTY

AIVWANNAIA (d.f. of error) = 41 HIMIAISI9



LN LoAIMARRY (B)

significant studentized ranges| 2.858 3.438

(S5R)

Least significant range (LSR

0.262 0.316
= 55R x Sx

= ("3 [] - -
EHECRITN LS

' y : X '
nasnage | luins Ao us1s | Lidluiasa
L : e
) (~NO, )
A1tadt st I
ol Fai U- 2.1
A \
#Id-l 1
J-
-|' - i ;,i"’_ i L -
A3 1.3M13I 1A TN i unudnunsliayn Houls
SIS
Dunc
_— 2BUANAT
U238y ﬂﬁ'.‘uﬂﬁu = Y, LSR niwlins
)
- NO, : 6 i ¢ 3 0.316 {+)

AT TIE TR Y

2 mM: 6 mM

0.2 2

0.262 (-1

(+) : A2 BUANA9RE 1B oM DA

)+ Lifnrwuanaraagraiisedfion win




94

- - - =
NMAUIN 2 ﬂﬁﬁalﬂi13ﬁh?ﬂﬂnﬂﬁﬂﬂq1u1uﬂuIﬂHQE F'test URUWIU Completely

a

19

Randomized Design (3wuiuliayalu i)

- . -
WM 2.1 Hayedhunwu a1 s

- Tuimsa 2 |luinsn 6
nutiaya | ladluiase
2 Aatanny
;
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Fgl. .
].* Q)T = 2227
T ;’ i,i] i ;;' T ?i. : ﬁi.;é- ‘Ei'
i » T= 1321 + 328 + 578 = 2227
'_I'ni -(—2%33-2— = 112716.568
i y n k 2
HRLINNIAITDININUA (SS ea1) = ii jf1 xfj - :—

[}

[}

(672 + (58)2 +...+ (53)2 1 - 112716.568

35590.432



95

n 2 2
. o i = T_j L) "1'_
HRUINMIRIABITENINGH (SS aatid 351 n, =
2 2 2
(1321)°  (328)° _ (578)
e - ) + T3 - 112716.568
= 26194,077
RauINMRIRaInwlungs (ss_ R
A13790 2.2 N33R gliv L |(2 randomized complete
block "8
WHA A7 W 51 520 8 / AP \Q\ yaamaatant | Sasadan
(source of : > JOE| 0 ' Usauwls
variation) 2edomn séguare fmean square) (F-ratio)
77 W
::ﬂiﬂdnéu : oG ralfap 77 13097.038 57.147
{treatment) —F
nwlungs , W £299.179
(residual) =
¥ a
ENHE ‘ua 35590.432
L
(total) s dat N andie ,
el 9l NEIVISWNEITAS
l o e U — = = 111V

9 ﬁ“ﬁ“ﬁﬂ&“ﬁ“‘%m WMV RNGE

i ]uﬂ1uu1ujjﬂ _ THQﬂEQﬂﬂiﬂ1lﬂﬂﬂ1“H1ﬁqﬂﬂﬂ
nﬁaqaﬂ¢u34ﬂ1lunﬂn1ﬂ1unqu

muiiz Liinowuanatsetrsiiisdfysn 1angana LadE i w

L
-

Wan131e  Asumsamndwdeiiv 9s% wazaendda: (2, k1) = 3,226

ARSI T 57,147 > 3.226

-l " =l s w - W l.: - d' ¥
A2 MUAND B R A QAN T UM TEHT 1 UNT 107 (nda i Lagaliay
Jd L] i
a I WAR L e lutasmn ikl 2, 6 TeaTuand wayliiTuid Senlucnsn

{p < 0.005)



-

96
W L
™ - i ] [ "
wrliauanTi th 3 it astiiegd §lamasliagaiing wuandaiu Kiedd
Duncan's new multiple range test
standard error of mean, SX = error mean square/r,
k n ( E X 12
error mean square / r. = [ [z X, .2- i3° 1/«
1 ; . ij i=1 i
jou1 =l ———
i
2 (13202
- T f 18 4.t
e
: /16
=
- ] W [l

J . woowml -

1AR1514 Stu - a2 daihm 95% uarasddesy
A IUAAWAIN (d.f. of ”
| UNA ' 3

= l-l' J
EERCRLT R IERG BHECR U EETR T

i
Yy - o -
nmziass | luasm 2 Seatuend | luinim 6 Tmaluand | Lidluiase
(2 m) (6 m)

i
A1y 27.33 36.125 82.56




97

-: - - [ J " [}
MI31M 2.3 n‘mm11:ﬁﬂ1ﬂﬁnm3m1meﬁmmuuﬂmﬁﬁa@ #1835 puncan's

new multiple range test

BRI H’J"Il-lll‘:ﬂnﬁ}i P LSR N9l SHa
1830 L 28
vy em | szl . )
- No; 6 mM ——f ,, I ‘- (+)
= o

_ [ ™

EmM : 2 mM ///@1&*‘1\‘%?\"‘?\? g Ey
77//E RINNS

(+) i g Ll

AR
: . . . 1 . ,—I;. "ﬁ‘ " *'-.‘\
£
{-) : i WA e LR 6 atlt
."'_ F 3 - 1
'y 4

¥ .,.
AULINENINYINS
ARIANTAUNIINGIAE



NmMANN 3

m319i 3.1 Fousuaniifwasaz iiawIRndu (unTuluanai ieranFuthmiimix)

1797 1A TN IRYBUBARIAYAIBY LIMAYIMEY TRY F'test

WHUMUL Completely Randomized Design (3nnuliayalyiivanu)

-
IMAT TN B

Tnnuliage | lisiluinsn | Tu i} ituatd | lutasn 6 JaaTuatd
O L,
1 0.085 0 an-"‘" | 0.027
2 0.06 0.065
3 0.067 0
4 0.034 0.024
5 0.1 0.024
6 0.0; 0.018
7 0.043% 0.027
8 0.059 0.008
9 0.197 0.077
| 10 0.118 0.022
T 0.180 0,16 0.026
12 0.078 | "-.,I',‘—"_"' J 0.055
13 0. 044 0.010
14 u-nuﬂ 0.009
| 15 0.038 , _ 0.042
I 16

Ehse| 9 3 = ’]ﬂ‘gnza

598 (T.3)

T .
q.256

g RN TN Y 1RE

1.178 0.46

b
HRTNRMIMAN, T = 1.256 + 1.178 + 0.46 = 2.894

HEUINNAH 88 01 man (ss,
: o

2

.98

n

2
—-—{2'33” 0.190
¥ ; l; X% —-T2
tal : ’ ij " n
i=1 j=1

98

T=2.894



-

= [(0.085)2 + {0.063)2 S e (0.026)2] - 0.190

= 0.348

k
HAUINNIANABITENIANGQY (88, catment’ = E

(1.256 1.178)2 5 (0.46)°

16

ﬂaumnﬁﬁq'ﬂmmn‘lu(—‘ LgDNET s

treatment

] d‘ L7} L]
UMA MW 559 AIFANNBINLDAY | ARsIdIURA
(source of ‘ wslsau
variation) mean Fquare) (F-ratio)
SuH11QﬂﬂN 2.49
(treatment)

o ﬂgm o

(Totdh

e maﬂm}u BRNNYAE

N18IdD92890 1 LOAY

n

HAUINNTANERY / BAIRdTY

. v [ 4: ' [
e quﬂawam‘qmﬁﬂ:..mwnlq;i
N183d2389A 1 18Nl ungy

- [} ' ] - o 1 UL d' - e
dunnsu ‘luummunnmmmmunﬁ'mrynmwnqun'lmﬂﬂﬁmuan 20

2B38% LA U Ay

99



i 4 100

Wan1319 F Naunsnmad i lediv 95¢ uataedddse (2, 41) WA

= 3.225
1251 MUY 2.49 < 3.226

it wunnA1sab g Qs wwenmInYa 90z L AL IR Susen 1N
o J N -J T - oy
s e azafosa ma il ik Sl w e wdindiu 2, 6 TedTuand uas

Ll Ty LB luinsa

. ‘ ] J
AULINENINYINS
RN TAUNININGIAE



101

- r oy -y oy o k. LT 'Y |
NWMHUIN 4 N197 1A 31N 9E0ATa UanmIANEI TULATA TN INd LA t-test

m139f 4.1 Hoysuendinsaslutasaimng (mide/un) Tudiuwniisasdue

v ¥ '
Yusmnmiasalunnzaig

b e =
uaARImR Lz ea I luLnIRIAR Lnd
(wuas/un . )

: =N\
Tl uinsiss AZE-_P_EJ&

Tuitnsn 2 Uga

- Y &
NIV LREIAUDY

0.05 ; zqu two-sided

test = + 1.96

— By 1
souiRg i ilAnaAEn 3
“:r i -J #

dmiu il uinsnuaEtatnss 2

n, = 187 H =1

I -
ﬂ‘lJEl’J‘l’lElﬂ'ﬁWmﬂ‘i

ammmm%%ma

wf [ ] - - d -y
3717 WUANA 9 ENET I ma 9 1 Loa veR auan I Ava LU LATAS AR Ind

v a4 ¥ R . Gt e
gaus Mo tasaiisa AR L 3mluinse 2 TaRTeany uss i Tuia L 3ay

Tutasa (p < 0.004)



Fmulaluiasauaslutasn 6 Naaluany

n, = 16; n, = 16

2.26 - 1.22

(0.17)2 2 (0.14)2
16 16

Hm;_ ku j:“,i

"" AT L - ; - v
397 WUANA s el d p;\ pausnfalAraluLAIATAn LNd
A %
o 4 o 3 . -y g, - - ¢ 1
289U INDI LMABIN LAY 96 Walua1s uas'luy

Taddaluinse  (p

L0 U

ﬂ‘IJEI’JVIEWI?WEI’]ﬂ'i
ammnmumfmmaﬂ

102 .



NHAUIN 5

A131 5.1 Hausifminkuedia (n34) smmrs19 8

- - Y] oy
7353 15 edtaeaaiPminduds Tneds ¢ test

Pumndiays | Lilluiasn | luias 6 I8dATuand

4
3

U
6

W=
1
1 4

4.552 11.168

l .‘ 7 -
fIEaal (X)
v - ;
ATLUEI LUUNIATS U 0.855 1.641
( n—1J
n, = 16 H n. = 16 H a = 0.05

103



104

\AN1319 Standard Normal Curve Z_,, two-sided test = + 1.96
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NIAAUIN 6 NI MIIAT WA MM WTHaTysfulneitans (Lowry UWRTAMY, 1957)
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