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54990005: MAIJOR: BIOLOGY EDUCATION; M.Sc. (BIOLOGY EDUCATION)
KEYWORDS: SOYBEAN/SALT STRESS/ PLANT PHYSIOLOGICAL RESPONSE
NAPAWAN MANYANON: COMPARISION OF PHYSIOLOGICAL RESPONSE
OF NAKHONSAWAN 1 AND CHIANGMAI 60 SOYBEAN (Glycine max (L.) Merrill)
GROWN UNDER SALT STRESS. ADVISORY COMMITTEE: SIRIPHAN BANHARN,

Ph.D., 149 P. 2015.

This study aimed to compare the physiological response and growth of Nakhonsawan 1
(NS1) and Chiangmai 60 (CM60) soybean (Glycine max (L.) Merrill) grown under salinity.
Soybeans were treated by nutrient solution supplemented with sodium chloride at 0, 40, 80, and
120 mM for 24 days. At the end of the experimental period, the height above ground, leaf dry
weight, shoot dry weight, root dry weight, and leaf area significantly decreased when compared to
the control (p < 0.05). The relative growth rate of CM.60 under the salinity condition was higher
than NS.1 but not significantly different. The Specific Leaf Weight (SLW) of both cultivars under
40 and 80 mM NaCl tended to be significantly higher than the control group, while at the 120
mM NaCl showed lower SLW than the control but not significantly different (p < 0.05). Leaf
chlorophyll and carotenoid in both cultivars under the salinity conditions were significantly lower
than the control (p < 0.05). The cultivars under higher salinity concentration tended to
accumulate more proline and increased SOD activity than the control group. However NS.1
exhibited more proline and higher SOD activity than CM.60 under all salinity concentration. The

results indicated that CM.60 soybean may be more resistant to salinity than NS.1.
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0,+1¢ — 0,
H,0

0,+2 +2H —» ,
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le +2H
0,+3 +3H — OH + H,0
l le +2H

O,+4¢ +4H ——» 2H,0
MNA 2-1 URAse13AnTUYeIDONTIIY (Salin, 1987)

. o aan o a d
%4 superoxide 2 Turana ansninlgnsennulelasiou 2 ozaeunaiiu hydrogen

peroxide Tawil SOD fludnszduilfizen (1)
20, + 2H _ H,0,+ 0, (1)

Tag superoxide AL hydrogen peroxide mmmﬁﬂﬁﬁ“&mﬁmmﬁﬂ hydroxyl radical & Foan
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Pathway

Thylakoid Lumen
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ANOVA
Sum of Mean
df F Sig.
Squares Square
ATNEGI BU.60 ’311!1‘7] 0 Between Groups .007 3 .002 .889 487
Within Groups .020 8 .003
Total .027 11
ANGI ¥U.60 '3’111’71 4 Between Groups 15.669 3 5223 26.446 .000
Within Groups 1.580 8 .198
Total 17.249] 11
ANGI ¥U.60 ’3"1'!17; 8 Between Groups 72.723 3 24.241) 93.837 .000
Within Groups 2.067 8 258
Total 74.790 11
ANUF BU.60 1?1!17] 12 Between Groups 415.036 3| 138.345] 67.872 .000
Within Groups 16.307 8 2.038
Total 431.343 11
ANUF BU.60 ’S’uﬁ 16 Between Groups | 1305.027 3| 435.009( 70.935 .000
Within Groups 49.060 8 6.132
Total 1354.087| 11
ANUFI BU.60 511!17] 20 Between Groups | 3930.917 3| 1310.306| 411.076 .000
Within Groups 25.500 8 3.188
Total 3956.417| 11
AINUF BU.60 1?1!17] 24 Between Groups | 6008.547 3| 2002.849( 356.590 .000
Within Groups 44933 8 5.617
Total 6053.480| 11
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ANOVA
Sum of Mean
df F Sig.
Squares Square
ANEI U1 i’uﬁ 0  Between Groups .007 3 .002 .889 487
Within Groups .020 8 .002
Total .027 11
ANFI U1 "fu‘ﬁ 4  Between Groups 77.989 3 25.996| 20.881 .000
Within Groups 9.960 8 1.245
Total 87.949( 11
ANFI U1 i’u‘ﬁ 8  Between Groups 72.250 3 24.083 5.505 .024
Within Groups 35.000 8 4.375
Total 107.2501 11
AP U1 i’uﬁ 12 Between Groups 313.167 3] 104.389( 28.309 .000
Within Groups 29.500 8 3.688
Total 342.667 11
AN U1 ‘i’u‘ﬁ 16 Between Groups 863.583 3| 287.861| 39.591 .000
Within Groups 58.167 8 7.271
Total 921.750] 11
AUFI U1 i’uﬁ 20 Between Groups | 3196.277 3| 1065.426] 716.654 .000
Within Groups 11.893 8 1.487
Total 3208.170[ 11
AP U1 i’uﬁ 24 Between Groups | 5230.063 3| 1743.354 95.417 .000
Within Groups 146.167 8 18.271
Total 5376.2291 11
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ANOVA
Sum of Squares| df [Mean Square F Sig.

ﬁWﬁﬁ}ﬂLLﬁIw@ﬂU Between Groups .002 3 .001 697 .580
WN.60 ’311.!1'/:1' 0 Within Groups .009 8 .001

Total 011 11
ﬁWﬁﬂJﬂLLﬁJQGUEN“lU Between Groups 191 3 .064| 72.886( .000
10,60 Sufl 4 Within Groups 007 8 001

Total .198 11
ﬁWﬁﬁﬂLLﬁ}QﬂJ’ﬂﬂU Between Groups 1.197 3 399] 392.7211  .000
1,60 1 8 Within Groups 008 8 .001

Total 1.205 11
ﬁWﬁﬁ’ﬂLLﬁIQGUENGlU Between Groups 8.803 3 2.934| 742.619| .000
.60 TUA 12 Within Groups 032 8 004

Total 8.834 11
ﬁWﬁﬂJﬂLLﬁJQGUE’NElU Between Groups 14.076 3 4.692( 448.799] .000
11,60 Tut 16 Within Groups 084 8 010

Total 14.160] 11
ﬁ1ﬂﬁﬂllﬁﬂﬂlﬁ]ﬂﬂ Between Groups 21.469 3 7.156] 654.806] .000
¥.60 UM 20 Within Groups 087 8 011

Total 21.556 11
ﬁmﬁﬂuﬁjwaﬂu Between Groups 45.523 3 15.174] 106.277| .000
.60 Tufi 24 Within Groups 1.142| 8 143

Total 46.665| 11
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ANOVA
Sum of Squares| df Mean Square F Sig.

dhafudaealy Between Groups 000 3 000[  .847[ .506
ERE Within Groups .000 8 .000

Total .000 11
‘l?fWi Turauely Between Groups 295 3 098 39.759] .000]
w11 fudi 4 Within Groups .020 8 .002

Total 315 11
ﬁWﬁﬂJﬂLLﬁJQGUEN“lU Between Groups 2.244 3 748 175.669| .000]
w1 i 8 Within Groups 034 8 004

Total 2.278 11
vhifufavealy Between Groups 2.574 3 .858] 271.368| .000|
w1 fudi 12 Within Groups 025 8 .003

Total 2.599 11
ﬁWﬁﬁ’ﬂLLﬁIQGUENGlU Between Groups 8.182 3 2.727| 283.983] .000}
w21 Uil 16 Within Groups 077 8 010

Total 8.258 11
ﬁWﬁﬂJﬂLLﬁJQGUE’NElU Between Groups 15.813 3 5.271] 924.077| .000]
1.1 fufi 20 Within Groups 046 8 006

Total 15.859 11
1311(? Tnutevesly Between Groups 24.304 3 8.101] 371.853| .000
1.1 fudi 24 Within Groups 174 8 022

Total 24.479 11
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ANOVA
Sum of Squares| df [Mean Square F Sig.

Ymiinudawesdidy Between Groups 000 3 000 7.509 010
11,60 ufi 0 Within Groups 000 8 .000

Total .000[ 11
dhmfnusfsveddidy Between Groups 027 3 009  70.481 .000]|
11,60 ufi 4 Within Groups 001 8 .000

Total 028 11
YT avedidy Between Groups 349 3 116| 181.889 .000]
91,60 Tui 8 Within Groups 005 8 001

Total 354 11
Ymiinudawesdidy Between Groups 1979 3 .660|  653.610[ .000]
10,60 Fuii 12 Within Groups 008 8 001

Total 1987 11
dhmfnusfavedidy Between Groups 8.238] 3 2.746| 408.713| 000
B¥N.60 ’iﬁ!ﬁ 16 Within Groups .054 8 .007

Total 8202 11
YT ueadId il Between Groups 21.709| 3 7.236| 1856.528| .000
11,60 S 20 Within Groups 031 8 004

Total 21741 11
Ymiinudauesdidy Between Groups 37977 3 12.659| 4029.185| .000
1,60 Tuit 24 Within Groups 025 8 .003

Total 38.003| 11
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4

ANOVA
Sum of Squares| df | Mean Square F Sig.

Yniinutauesdidy  Between Groups .000 .000| 14.915| .001
w1 fudi 0 Within Groups .000 .000

Total .000 11
dminuveaddl Between Groups 016 .005| 31.986| .000]
w21 uil 4 Within Groups 001 .000

Total .017 11
dhnafnusdavesdidy Between Groups 103 .034] 132.878| .000|
w1 fuit g Within Groups .002 .000

Total 1050 11
Yminudawesdidy Between Groups 370 .123| 103.207| 000
w1 fudi 12 Within Groups 010 001

Total .380 11
Yniindauesdidy Between Groups 1.093 364| 229.070| .000]
w1 Ui 16 Within Groups 013 .002

Total 1.106| 11
dhifnusdavedidy Between Groups 2.803 .934] 550.461| .000|
w1 Uit 20 Within Groups 014 .002

Total 2.816| 11
YminudweadIdl Between Groups 6.539 2.180| 274.820( 000}
w21 Fudi 24 Within Groups 063 .008

Total 6.602 11
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ANOVA
Sum of Squares| df [Mean Square F Sig.

it awessin Between Groups 000 3 .000]  1.455| 298
11,60 Sudi 0 Within Groups 000 8 .000

Total .000[ 11
ﬁWﬁﬂJﬂLLﬁ}Qﬂjﬂﬂﬁﬂ Between Groups .001 3 .000 26.017] .000]
10,60 Fufl 4 Within Groups 000 8 .000

Total .001 11
ﬁWﬁﬁ’ﬂLLﬁlwmﬁﬂ Between Groups .019 3 .006| 1254.970f .000
11,60 Ui 8 Within Groups .000 8 .000

Total 019 11
ﬁWﬁﬂJﬂLLﬁJQ‘“‘UE’Nﬁﬂ Between Groups 148 3 .0491 1239.223] .000]
10,60 Fuii 12 Within Groups 000 8 .000

Total 149 11
ﬁ1ﬂﬁﬂl£ﬁjﬂﬂlﬂﬁ1ﬂ Between Groups 245 3 .082| 1733.500] .000
¥.60 Ui 16 Within Groups 000 8 000

Total .245 11
ﬁmﬁﬂuﬁ'mwm Between Groups 356 3 A19  575.708] .000]
11,60 $ufl 20 Within Groups 002| 8 .000

Total 358 11
i wessin Between Groups 366] 3 .122| 2341.141| 000}
10,60 Sufl 24 Within Groups 000 8 .000

Total 366 11
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ANOVA
Sum of Squares| df [ Mean Square F Sig.

YmiindawessIn Between Groups .000| 3 000 5.377| .025
NIRRT Within Groups .000| 8 .000

Total .000[ 11
ﬁWﬁﬁﬂLLﬁ}Qﬁu@ﬁﬁﬂ Between Groups .000] 3 .000 14.298( .001
2.1 i 4 Within Groups 000 8 .000

Total .000[ 11
‘l?fWi TALTIUD951 Between Groups 015 3 .005| 432.839( .000}
w21 Ui 8 Within Groups 000| 8 000

Total .015] 11
ﬁmﬁﬂuﬁ'mwm Between Groups 048] 3 016 464.669( .000]
w21 3uii 12 Within Groups .000| 8 .000

Total 048] 11
ﬁ1ﬂﬁﬂl£ﬁ}ﬂﬂjﬂﬂi1ﬂ Between Groups .055] 3 .018| 2044.445( .000}
w1 fuii 16 Within Groups .000[ 8 .000

Total 055 11
Yminudawedsin Between Groups 087 3 029 259.855| .000}
w21 Sudi 20 Within Groups 001| 8 .000

Total .088[ 11
ﬁWﬁﬂJﬂLLﬁJQ‘“‘UE’Nﬁﬂ Between Groups 1421 3 .047| 2350.238| .000}
2.1 3uii 24 Within Groups .000| 8 .000

Total 142 11
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ANOVA
Sum of Squares| df [ Mean Square F Sig.
v‘%uﬁclu H1.60 'S'uﬁ 0 Between Groups 8.766] 3 2.922 971 453
Within Groups 24.073( 8 3.009
Total 32.839| 11
ﬁyuﬁnlu P¥H.60 ﬁ”uﬁ 4 Between Groups 441.009( 3 147.003 5.686] .022
Within Groups 206.835| 8 25.854
Total 647.844] 11
‘W&‘uﬁiu BN.60 ’j”uﬁ 8 Between Groups 3622.443( 3 1207.481 26.690( .000]
Within Groups 361.925] 8 45.241
Total 3984.368| 11
ﬁg’uﬁslu P60 ﬁjuﬁ 12 Between Groups 35886.150| 3 11962.050 68.084| .000]
Within Groups 1405.564 8 175.695
Total 37291.714| 11
ﬁyu‘ﬁmlu BN.60 51!‘% 16 Between Groups 71746.327] 3| 23915.442 48.960| .000]
Within Groups 3907.778[ 8 488.472
Total 75654.105| 11
ﬁfumu PN.60 fuﬁ 20 Between Groups 192823.864| 3 64274.621|1 570.789| .000|
Within Groups 900.853] 8 112.607
Total 193724.717( 11
ﬁg’uﬁslu W60 ﬁjuﬁ 24 Between Groups 878266.385] 3| 292755.462| 1438.787| .000|
Within Groups 1627.791] 8 203.474
Total 879894.175| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.
ﬁuﬁ“lu Ul.1 ’3/1!17] 0 Between Groups 6501 3 217 295( .828
Within Groups 5.884] 8 735
Total 6.534] 11
‘W&‘uﬁiu Ul.1 ’SJL!“]?] 4  Between Groups 372967 3 124.322 32.555] .000
Within Groups 30.551f 8 3.819
Total 403.518( 11
‘ﬁuﬁslu U1 ’Sl‘uﬁ 8 Between Groups 3591.942( 3 1197.314] 197.624| .000
Within Groups 48.468| 8 6.059
Total 3640.410| 11
ﬁyu‘ﬁmlu Ul.1 5‘1!17% 12 Between Groups 22867.133| 3 7622.378| 1358.910( .000
Within Groups 44.873] 8 5.609
Total 22912.007| 11
Wguﬁclu U1 ’ﬁl“ﬁ 16 Between Groups 56467.454] 3 18822.485]  694.969| .000
Within Groups 216.671f 8 27.084
Total 56684.125| 11
ﬁyuﬁﬂlu U1 ﬁ”uﬁ 20 Between Groups 82020.597] 3 27340.199| 537.776] .000
Within Groups 406.715| 8 50.839
Total 82427.312| 11
ﬁyu‘ﬁmlu Ul.1 5‘1!17% 24 Between Groups 894559.4151 3| 298186.472| 3114.153| .000
Within Groups 766.016] 8 95.752
Total 895325.431| 11




1 a 4 o a a o o
AT NMANUING 9-11 ﬂ']'i’lllﬂﬁ'ISJ”Hﬂ’NiJL!f]Jiﬂiﬂuﬂlﬂﬁﬂﬂﬁﬂ"ﬁliﬂiﬂgL@UI@I@'NWW}SGU’EN

129

o A o @ Ay Yo 3 A o Y Y
ﬂ’)lﬁa@qwuﬁ‘ ¥U.60 1/]ulﬂﬁUﬂﬁl’ngﬂuﬂﬁgﬂﬂﬂ’nulﬂlmmu@ﬁN q U

52 NANUANAINY

ANOVA
Sum of Squares| df [ Mean Square F Sig.

PNIIMIIYAVTA  Between Groups 002| 3 001 112.147| .000
FVng 960 Ui 4 Within Groups 000 8 000

Total 002 11
INTINIRIYAVTA  Between Groups o011 3 .004| 66.900| .000
TN 930.60 TUR 8 Within Groups 000 8 .000

Total 012 11
é’@mmmﬁm@ﬂ@ Between Groups .042] 3 .014] 106.397| .000
Fving 4,60 7T 12 Within Groups 001| 8 000

Total .043( 11
PAIMIIYADTA  Between Groups 135 3 .045| 197.334| .000
Fuvng 91,60 Tl 16 Within Groups 002 8 000

Total 1371 11
INIINIIYAVTA  Between Groups 251 3 084 78.233| .000
Fuving 11.60 YU 20 Within Groups 009 8 001

Total 259| 11
9n31MIIYATR  Between Groups .006| 3 002 5.477| .024
Funng 910,60 Tuit 24 Within Groups 003| 8 000

Total 009 11
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izammumdnﬁ’u
ANOVA
Sum of Squares| df | Mean Square F Sig.

INTINIIYAD TR Between Groups 001| 3 .000| 32.433| .000}
Y1305 121 TR 4 Within Groups 000 8 000

Total 001 11
INTINIITYAD TR Between Groups 002| 3 .001| 136.172| .000}
Y1905 121 FUR S Within Groups 000 8 000

Total 002 11
w@]ﬁﬂﬁ!iﬁﬂlul,aﬂiﬁ Between Groups .005| 3 .002] 26.623| .000}
F130 121 40 12 Within Groups 001| 8 000

Total 006 11
INTINIIYAD TR Between Groups 012| 3 004 15.578| .001
Y30 121 101 16 Within Groups 002 8 000

Total 014 11
INIINITYAD TR Between Groups 027 3 .009| 58.063| .000}
Fung w21 Suil 20 Within Groups 001 8 .000

Total 028] 11
INTIMIIYAVIA  Between Groups 009| 3 .003| 39.765| .000}
Y35 12,1 Tufl 24 Within Groups 001 8 000

Total 009 11
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J

a

ANOVA
Sum of Squares | df | Mean Square F Sig.

specific leaf weight Between Groups 28.962| 3 9.654 4.611| .037
10,60 Sufl 0 Within Groups 16.751| 8 2.094

Total 45.713] 11
specific leaf weight Between Groups 10911 3 3.637 5.952] .020]
¥11.60 ufl 4 Within Groups 4.889 8 611

Total 15.799( 11
specific leaf weight Between Groups 2877 3 959 1.135] .391
.60 1 8 Within Groups 6.758| 8 845

Total 9.635| 11
specific leaf weight Between Groups 22377 3 7.459 3.641] .064
¥1.60 i’uﬁ 12 Within Groups 16.390[ 8 2.049

Total 38.767| 11
specific leaf weight Between Groups 147.7611 3 49.254 58.622( .000]
¥.60 i 16 Within Groups 6721 8 840

Total 154.482( 11
specific leaf weight Between Groups 41.548] 3 13.849] 180.615( .000
¥.60 UM 20 Within Groups 613| 8 077

Total 42.161| 11
specific leaf weight Between Groups 27.796| 3 9.265| 161.495( .000}
¥.60 Tufi 24 Within Groups 459| 8 057

Total 28.255| 11
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ANOVA
Sum of Squares| df [ Mean Square F Sig.

specific leaf weight Between Groups 4721 3 157 2871 .834
w21 fuii o0 Within Groups 4386 8 548

Total 4.857 11
specific leaf weight Between Groups 98.583| 3 32.861| 26.616] .000]
w1 Juii 4 Within Groups 9.877] 8 1.235

Total 108.460( 11
specific leaf weight Between Groups 175.179] 3 58.393| 479.757] .000]
w1 fudi 8 Within Groups 974 8 122

Total 176.152 11
specific leaf weight Between Groups 24980 3 8.327] 219.609| .000]
w1 fudi 12 Within Groups 303| 8 038

Total 25.283| 11
specific leaf weight Between Groups 73.216( 3 24.405| 234.545| .000]
w11 Sudi 16 Within Groups 832 8 104

Total 74.048| 11
specific leaf weight Between Groups 32948 3 10.983( 59.249] .000]
w21 Fudi 20 Within Groups 1.483| 8 185

Total 34431 11
specific leaf weight Between Groups 8491 3 2.8301 37.395( .000]
2.1 Fudi 24 Within Groups 605| 8 076

Total 9.096] 11
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izammumdwﬁ’u
ANOVA
Sum of Squares| df | Mean Square F Sig.

Y51 Insau Between Groups 272529 3 90.843| 387.722| .000
¥1.60 TUM 8 Within Groups 1.874| 8 234

Total 274.404 11
1519 Tnsau Between Groups 386.195| 3 128.732| 102.772|  .000
¥10.60 Uil 12 Within Groups 10.021] 8 1.253

Total 396.216| 11
U511 Iwsau  Between Groups 464339 3 154.780| 680.423| .000
11.60 Sufl 16 Within Groups 1.820] 8 227

Total 466.159| 11
U5 Insau  Between Groups 1345.717| 3 448.572 89.994| .000
11,60 Fufl 20 Within Groups 39.876 8 4.984

Total 1385.592| 11
U5 Insau Between Groups 2947.505| 3 982.502| 198.871| .000
1160 Uil 24 Within Groups 39.523| 8 4.940

Total 2987.028| 11
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izﬂmmumdnﬁ’u
ANOVA
Sum of Squares| df |Mean Square F Sig.

U511 Insau Between Groups 415555 3 138.518| 147.220| .000
¥10.60 T 8 Within Groups 7527 8 941

Total 423.082 11
U5u1a Tnsau Between Groups 429.086] 3 143.029]  80.959| .000|
160 Tufi 12 Within Groups 14.133] 8 1.767

Total 443219 11
U512 Tnsau Between Groups 1643.787] 3 547.929| 282.791| .000|
¥11.60 F11 16 Within Groups 15501 8 1.938

Total 1659.288| 11
USua Tnsau Between Groups 3141353 3| 1047.118| 414.904| .o000|
10.60 Uil 20 Within Groups 20.190| 8 2.524

Total 3161.543| 11
U512 Twsau Between Groups 10079.948| 3| 3359.983|  78.587[ .000|
10.60 Uil 24 Within Groups 342.042| 8 42.755

Total 10421.990| 11




135

A a 4 = A o
A NMANUINT 8-17 M3 uasienanunlsdsivvesmsazanInsanlulun 3 duannvea

o A o & Ay Yo 3 A o Y Y
ﬂl@ﬁﬂﬁmﬁmwu‘q 1.1 1/]llﬂﬁl]ﬂﬁl’ngﬂuﬂﬁgﬂﬂﬂ’nulﬂlmmu@ﬁN q Uae

izammumdnﬁ’u
ANOVA
Sum of Squares| df | Mean Square F Sig.
Y51 IWsau  Between Groups 272368 3 90.789|  60.203| .000|
w1 fuit 8 Within Groups 12.064] 8 1.508
Total 284.432| 11
Y51 Insau  Between Groups 377.864| 3 125.955|  32.333| .000]
w1 fudi 12 Within Groups 31.165| 8 3.896
Total 409.029| 11
USuaInsau Between Groups 417.123| 3 139.041|  136.740| .000|
w21 Tufi 16 Within Groups 8.135| 8 1.017
Total 425.258| 11
U511 IWsau  Between Groups 2393303 3 797.768| 814.444| .000|
W21 Sufi 20 Within Groups 7836 8 980
Total 2401.140 11
YT Iwsau  Between Groups 4376.281| 3 1458.760| 1005.238| .000|
w11 Uil 24 Within Groups 11.609] 8 1.451
Total 4387.890| 11
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ANOVA
Sum of Squares| df | Mean Square F Sig.
51 Iwsau  Between Groups 435350 3 145.117|  32.816| .000
w1 fuit g Within Groups 35377| 8 4.422
Total 470727 11
U5 Insau Between Groups 510235 3 170.078|  67.436| .000
U131 il 12 Within Groups 20.176 8 2.522
Total 530.411| 11
U5 Insau  Between Groups 21249100 3 708.303|  473.779| .000
Wl Ui 16 Within Groups 11.960[ 8 1.495
Total 2136.870| 11
U511 Iwsau  Between Groups 3492.003| 3 1164.001| 176.845| .000
w21 3udi 20 Within Groups 52656 8 6.582
Total 3544.659| 11
U5 Insau  Between Groups 16480.984| 3 5493.661| 2710.075| .000
w1 fuf 24 Within Groups 16217| 8 2.027
Total 16497.201| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.

Ysuanaslsladsiy  Between Groups 4470 3 149 1075 413
.60 Tuft 4 Within Groups 1.110| 8 139

Total 1.557] 11
Y3uanaslsfadsny  Between Groups 4.404| 3 1.468| 27.200( .000|
.60 it 8 Within Groups 432| 8 054

Total 4.836| 11
YsuanaelsWadsny  Between Groups 24.098 3 8.033| 31.879| .000}
.60 Tuil 12 Within Groups 2016 8 252

Total 26.113| 11
Ysumanaslsilad Between Groups 48.955| 3 16.318| 21.284| .000]|
.60 Fufl 16 Within Groups 6.134| 8 767

Total 55.089| 11
Y3uanaslsiadsin  Between Groups 49.135| 3 16.378| 59.423| .000|
.60 Tuii 20 Within Groups 2.205| 8 276

Total 51.340| 11
Ysuanaslsladsnn  Between Groups 121.435| 3 40.478| 932.444| .000|
.60 i) 24 Within Groups 347| 8 043

Total 121.782| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.

Y3ianaelsfladsdnn Between Groups 1.390( 3 463 23.733] .000
¥10.60 Tuii 4 Within Groups 156| 8 020

Total 1.546| 11
Y3uananlsfadsdny Between Groups 4727 3 1.576|  96.615| .000
711,60 Sul 8 Within Groups 130[ 8 016

Total 4857 11
Y3uunaelsfladsiu Between Groups 7.136| 3 2379 66.382| .000
11,60 Suii 12 Within Groups 287| 8 036

Total 7.422| 11
Y3uanaslsiladsin Between Groups 25702 3 8.567|  84.008| .000
¥10.60 Tuii 16 Within Groups 816| 8 102

Total 26.518) 11
Y3uunanlsWadsdin Between Groups 42.480| 3 14.160| 123.545| .000
11,60 Tufi 20 Within Groups 917| 8 115

Total 43397 11
Y3uunaelsfladsiu Between Groups 97.862| 3 32.621| 1256.835| .000
10,60 Tufi 24 Within Groups 208 8 026

Total 98.070| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.
Y3uunanlsWadsdin Between Groups 3.550[ 3 1.183|  51.520 .000|
w1 Suit 4 Within Groups 184 8 023
Total 3.734] 11
Ysuunaelsfladsin Between Groups 372| 3 124 4737|035
w1 fuit Within Groups 209 8 026
Total 582 11
Y3uananlsfadsdy Between Groups 32245 3 10.748|  63.929] .000
w11 Sudi 12 Within Groups 1.345 8 168
Total 33.590| 11
Ysumnanlsiad  Between Groups 74.620 3 24.873| 1244.732| .000]
w21 Ut 16 Within Groups .160[ 8 020
Total 74.780| 11
Y3uanaelsiladsdan Between Groups 128.690 3 42.897 305.165| .000
2.1 fudi 20 Within Groups 1.125| 8 141
Total 129.815| 11
Y3uananlsfadsdy Between Groups 163.260[ 3 54.420| 1167.146| .000|
w21 Fudi 24 Within Groups 373 8 047
Total 163.633| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.

Y3uanaslsiadsdn Between Groups 3.624| 3 1.208]  26.566| .000
w1 Juil 4 Within Groups 364| 8 045

Total 3.988| 11
Y3uanaslsiadsdn Between Groups 2717 3 906|  54.759| .000
w21 Suii 8 Within Groups 132] 8 017

Total 2.849| 11
Ysuanaelsilad  Between Groups 18.822| 3 6.274|  55.183] .000
w1 Ui 12 Within Groups 910 8 114

Total 19.732| 11
Y31anasIsWadsdy Between Groups 40.975| 3 13.658| 312.974| .000
w21 Uil 16 Within Groups 349| 8 044

Total 41324 11
Y3uanaelsiadson Between Groups 80.363| 3 26.788| 1214.861| .000
w21 Sudi 20 Within Groups 176| 8 022

Total 80.539| 11
YsuanaelsWadsan Between Groups 154.999| 3 51.666| 497.660| .000
2.1 i 24 Within Groups 831 8 104

Total 155.830| 11
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ANOVA
Sum of Squares| df | Mean Square F Sig.

Y3maunalsfiuesd  Between Groups 003 3 001 1.075| 413
10,60 Fufl 4 Within Groups 008 8 001

Total 011 11
Y3uamnTlsiuesd  Between Groups 032] 3 011 27.200[ .000
#11.60 Tui 8 Within Groups 003 8 .000

Total .036] 11
Ysumaualsfiuesd  Between Groups 1771 3 059 31.879] .000|
10,60 Tuii 12 Within Groups 015 8 002

Total 192 11
Ysmamalsfiuesd Between Groups 3601 3 1201 21.284( .000
71,60 Sufl 16 Within Groups 045 8 .006

Total 405( 11
Ysuamnlsiuesd  Between Groups 361 3 120 59.423( .000|
1,60 ST 20 Within Groups 016] 8 002

Total 377] 11
Ysmaunalsfiuesd  Between Groups 892 3 297| 932.444| 000}
10,60 Sul 24 Within Groups .003| 8 .000

Total 895 11
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ANOVA
Sum of Squares| df | Mean Square F Sig.

Ysuaualsfiuesd Between Groups 010 3 003 23.733| .000
10,60 Fufl 4 Within Groups 001| 8 .000

Total o011 11
Y3maualsfiuesd Between Groups 035 3 012 96.615| .000
1,60 Suf 8 Within Groups 001| 8 .000

Total .036] 11
YsuaunTlsfiuesd Between Groups 052 3 017|  66.382[ .000
10,60 Fuii 12 Within Groups 002[ 8 000

Total 055 11
Ysmaualsfiuesd Between Groups 189 3 063 84.008| .000
91,60 Tuit 16 Within Groups .006| 8 001

Total 1951 11
Y3uamnTlsiuesd Between Groups 312| 3 104 123.545| .000
11,60 S 20 Within Groups .007| 8 001

Total 319] 11
YsuaunTlsfiuesd Between Groups 719 3 240( 1256.835( .000
10,60 TUT 24 Within Groups 002| 8 .000

Total 721 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.
Y3uamnTlsiuesd Between Groups 026] 3 009 51.520( 000}
w21 Suii 4 Within Groups 001| 8 .000
Total .027] 11
YsuaunTlsfiuesd Between Groups 003 3 001] 4737 .035
W21 Fud 8 Within Groups .002| 8 .000
Total .004| 11
Y3maualsfiuesd Between Groups 2371 3 079 63.929) .000]
w1 fudi 12 Within Groups 010 8 001
Total 247 11
Y3uaunTlsiuess Between Groups 548| 3 183| 1244.732( 000}
w21 Suii 16 Within Groups 001| 8 .000
Total 549 11
YsuaunTlsfiuesd Between Groups 945| 3 315 305.165| 000}
2.1 3uii 20 Within Groups .008| 8 001
Total 954 11
Ysuaualsfiuesd Between Groups 1.199| 3 400( 1167.146( 000}
1.1 fudi 24 Within Groups .003| 8 .000
Total 1.202| 11
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ANOVA
Sum of Squares| df |Mean Square F Sig.

Y3uaualsfiuesd Between Groups 027 3 009 26566 .000
2.1 i 4 Within Groups 003 8 .000

Total 029 11
Y3uaualsfiuesd Between Groups 02] 3 007| 54759 .000
w21 fuit g Within Groups 001] 8 .000

Total .021 11
Y3unaunTlsiuesd Between Groups 138] 3 046| 55183 .000
w1 Ui 12 Within Groups 007 8 001

Total .145 11
Y3maualsfiuesd Between Groups 301 3 .100[  312.974| .000
w1 fuii 16 Within Groups 003 8 .000

Total 304 11
Y3uaualsfiuesd Between Groups 59 3 .197| 1214.861| .000
w1, $uil 20 Within Groups 001] 8 .000

Total 592 11
YsunaunTlsfiuesd Between Groups 1.139| 3 380| 497.660[ .000
2.1 3uii 24 Within Groups 006 8 001

Total 1.145| 11
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ANOVA
Sum of Squares| df [ Mean Square F Sig.

Anssuveuen laii SOD Between Groups 4787 3 1.596| 146.448| .000]
10,60 Fuii 12 Within Groups 087 8 011

Total 4.875| 11
Aonssuveueu el SOD Between Groups 4.992( 3 1.664( 101.553] .000]
11,60 ufl 16 Within Groups 131| 8 016

Total 5.123( 11
Aonssuveaeu 4l SOD Between Groups 6.777] 3 2.259] 60.430( .000
WN.60 ﬁjuﬁ 20 Within Groups 299 8 .037

Total 7.077( 11
ﬁﬁ]ﬂﬁlﬂlﬂ%ﬂu“l“]fﬁ SOD Between Groups 22.230f 3 7.410] 74.574] .000}
11,60 ufi 24 Within Groups 795 8 099

Total 23.025( 11
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ANOVA
Sum of Squares| df | Mean Square F Sig.

Aonssuveaeu 4 SOD Between Groups 2205 3 J735]  26.390| .000]
%1060 ufi 12 Within Groups 223| 8 028

Total 2427 11
nonssuveaeu 143 SOD Between Groups 2.532( 3 .844] 14.190| .001
71,60 il 16 Within Groups 476 8 059

Total 3.007| 11
Aan3suveseulel SOD Between Groups 14.748| 3 4916| 54.411| .000}
¥U.60 iluﬁ' 20 Within Groups 7231 8 .090

Total 15471 11
nonssuveaeu 4 SOD Between Groups 29.342] 3 9.781 59.280| .000]
10,60 Tufi 24 Within Groups 1320 8 165

Total 30.662| 11
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ANOVA
Sum of Squares | df | Mean Square F Sig.

Aanssuveseu le SOD Between Groups 7799 3 2.600| 42.671| .000
w21 Sudi 12 Within Groups 487 8 061

Total 8.286| 11
nanssuveaeu lul SOD Between Groups 17.693 3 5.898( 63.444| .000
w21 Sudi 16 Within Groups 744 8 093

Total 18.437 11
Aonssuveaeu e SOD Between Groups 32,752 3 10.917] 142.742| .000
w1 Uit 20 Within Groups 612 8 076

Total 33.364| 11
Aanssuveseu le SOD Between Groups 52239 3 17.413| 69.257| .000
w1 Suii 24 Within Groups 2.011f 8 251

Total 54.251| 11
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ANOVA
Sum of Squares| df | Mean Square F Sig.

nanssuveseu lusi SOD Between Groups 4566 3 1.522 39.232] .000]
H1.1 iluﬁ 12 Within Groups 3101 8 .039

Total 4877 11
Aonssuveueu e SOD Between Groups 12.748] 3 4.249| 57.464| .000]
w1 fuii 16 Within Groups 59 8 074

Total 13.340| 11
nonssuveaeu 4l SOD Between Groups 38.056] 3 12.685| 168.771| .000]
w1 $udi 20 Within Groups 601] 8 075

Total 38.658| 11
Aonssuveou Ll SOD Between Groups 80.177) 3 26.726] 135.203] .000]
111 51!17% 21 Within Groups 1.581( 8 .198

Total 81.758] 11
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