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Abstract

Oil palm breeding program followed by Reciprocal Recurrent selection and adopted by
most of the breeding organization in several countries. The procedure has three steps. At first
step : Parent selection From Dura and Tenera/Pisifera population in order to mate between the
best female and male parent and study progenies test crosses. The second :The Dura and
Tenera individuals which were parents of progenies to carry out selfing of the parents involved
in the test crosses. On the basis of test crosses performance, individuals are selected and
mated to generated the population for the next breeding cycle after that the selfings are

selected for seed production.

This experiment study on Dura Self and Tenera Self and selection the best Parents for
Seed Production on oil palm breeding program cycle Il. The experiments were started in
Suratthani Oil Palm Research Center in B. E. 2546— 2558 in order to evaluate and select the
parent of the best hybrid such as Suratthani 7-9. The 3 varieties of DOA oil palm hybrids that
released during B. E. 2553- 2558. Data collection followed by oil palm breeding method.

Part | : Study on 15 Dura self and selected the 5 Duras that were line No. 236, 242, 220,
218 and 203 because of they were female parent of Suratthani 7, 8 hybrid and the promising
crosses (Cross No. 224 and 303) which were elite palms that released from breeding the
second phase. In each parent lines are individual selected the best Dura palm for seed
production. Individual palm of line No. 236, 242, 220, 218 and 203 had 13.89, 9.22, 10.78, 9.68
and 8.60 bunch/palm/year respectively. They were 197.2,152.8, 164.0, 154.6 and 153.1
kg/palm/year. Average bunch weight of them were 14.20, 16.57, 15.21, 15.97 and 17.80
kg/bunch respectively.

Part Il : Study on and selected the 4 Tenera that were line No. 159/398, 132/1415
125/154 and 129/1426 because they were fathers or male parent of Suratthani 7, 8 hybrid and

cross No 303 the promising crosses which was an elite palm for the second phase and



Suratthani 2. In each parent lines of 16 Tenera self are selected the best pisifera palm for seed
production.
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Deli Dura
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Chemara BPRO
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034 125/154T DAM588:368T x HC129:1009P DAMI-SP540 Composite-BM 119 Derivate
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139/520 2.5 4.4 5.3 7.6 9.6 10.2 8.8 10.8 7.4

122/1446 2.2 3.5 4.2 7.4 8.2 8.8 7.5 10.1 6.5
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. . Srunevzateady (Alandusdanzane) o
dnenug . . B . . . . 'Ry
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112/427 1.8 3.0 5.7 5.7 7.4 6.6 7.3 54
141/158 1.8 3.8 6.6 7.5 8.2 7.1 8.7 6.1
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13. AMANUIN

MANUINT 1 anwazdszaiugvesdrauuiiuwliugns (D) ARy 31uiu 16 aenug NAndentadmsuldlulasimsususaiugurduingduseun 2
Palm Background Palm Identification FFB BN BW F/B FW M/F S/F | K/F | O/M | O/B HI NUYLYR
Number 1st Cycle (ke/p/y) (kg) | (%) () (%) | (%) | (%) | (%) | (%) | (cm)
913/544D 63 CHE137:87D X SELF 1487 | 118 | 187 | 79.2 | 128 | 659 | 26.1 | 80 | 351 | 183 | 526 | 1lvignuandnuogs
mean (71.0) | (9.0) | (11.4) | (8.1) | (13.6) | (63.7) | (29.8) | (6.5) | (39.7) | (20.9) | (36.3) 4,8
903/49D 73 C34:156D X DAM563:391D | 104.6 | 81 | 17.8 | 89.6 | 21.5 | 70.7 | 235 | 58 | 488 | 264 | 349 | lgnuaudnuessd
mean (98.0) | (8.2) | (20.2) | (79.4) | (17.0) | (67.5) | (25.9) | (6.6) | (41.0) | (21.9) | (48.0) a8, 27
DAM564:693D X Ignuawdnuef
914/941D 84 830 | 90 | 176 | 79.7 | 184 | 67.4 | 264 | 62 | 488 | 264 | 349
CHE137:87D
mean (66.4) | (7.7) | (14.0) | (78.5) | (14.6) | (64.9) | (28.7) | (6.9) | (41.6) | (21.0) | (33.6) | 14,46, 8, 43, 15
913/239D 65 C34:156D X SELF 979 | 85 | 205 | 77.8 | 145 | 664 | 255 | 82 | 41.8 | 215 | 436 | Wignuaudnuaed
mean (7.8) | (8.9) | (10.3) | (80.3) | (13.3) | (68.5) | (24.6) | (6.9) | (38.7) | (21.4) | (31.3) 27
914/1319D 75 C42:67D X DAMS564:693D 612 | 73 | 164 | 785 | 170 | 731 | 221 | 48 | 425 | 243 | 331 | Wignuaudnuaed
(763) | (75.7) | (17.2) | (79.2) | (15.4) | (66.9) | (26.9) | (6.7) | (41.1) | (21.5) | (37.8) 34, 35
DAM563:391D X Iignuaudnuneh
914/1617D 91 920 | 82 | 173 | 819 | 208 | 668 | 282 | 50 | 438 | 242 | 44.3
HC133:1288D
58, 23, 48, 22, 20,
mean (724) | (82) | (13.2) | (78.9) | (18.2) | (62.8) | (30.7) | (6.5) | (64.0) | (41.8) | (20.9)
21
C42:67D X SELF Ignuadnued
931/314D 66 1063 | 137 | 126 | 788 | 147 | 718 | 232 | 50 | 435 | 229 | 421
34
mean (79.3) | (9.5 | (14.1) | (79.2) | (15.3) | (68.6) | (26.7) | (4.6) | (39.4) | (21.) | (56.5)
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AAKNUINT 1 (5i0)

Palm Backeground Palm Identification FFB BN BW F/B FwW M/F S/F | K/FE | O/M | O/B HI MUY
Number | 1st Cycle (kg/p/y) (kg) | (%) () %) | %) | %) | (%) (%) | (cm)
903/132D 77 C42:67D X MAR559:113D | 584 | 4.8 | 31.2 | 759 | 20.1 | 68.6 | 27.1 | 43 | 47.1 | 245 | 38.1 Ignuawdnuef
(75.9) | (7.4) | (20.4) | (78.7) | (15.4) | (65.7) | (30.3) | (4.0) | (43.8) | (22.6) | (46.9) 2,34, 35, 1
904/239D 98 DAM563:391D X 1108 | 56 | 353 | 808 | 209 | 628 | 315 | 57 | 447 | 225 | 384 Hdnwardszdniug
CAM241:216T (84.7) | (6.2) | (23.9) | (77.9) | (14.1) | (75.0) | (19.9) | (5.1) | (43.3) | (29.4) | (52.2)
921/521D 67 IRH621:31T X 1117 | 107 | 184 | 767 | 95 | 672 | 246 | 82 | 463 | 235 | 386
HC129:1056P (108.3) | (10.2) | (18.2) | (72.3) | (10.8) | (64.2) | (26.5) | (9.3) | (41.5) | (19.2) | (39.7)
903/193D 8 DAM588:368T X 1170 | 94 | 278 | 726 | 122 | 69.8 | 229 | 7.3 | 44.0 | 223 | 45.7
DAMS585:343T (100.9) | (83) | (20.0) | (75.2) | (13.6) | (66.0) | (26.6) | (7.4) | (39.9) | (19.7) | (43.4)
904/68D KB kazemba 973 | 10.8 | 147 | 80.4 | 173 | 56.8 | 30.3 | 13.0 | 44.2 | 202 | 420 | Hdnwazsydmiuiavanlu
ﬁ”uﬁqﬂﬁa
931/374D 68 DAM564:693D X SELF 109.8 | 11.0 | 143 | 780 | 159 | 702 | 233 | 65 | 383 | 21.0 | 47.8 Iignuaudnuased
(59.3) | (8.2) | (10.4) | (77.4) | (17.6) | (69.1) | (24.1) | (6.7) | (39.2) | (26.9) | (35.8) 48 43
903/339D 79 €2120:184D X 156.9 | 10.6 | 30.9 | 757 | 169 | 69.1 | 248 | 6.1 | 40.5 | 21.2 | 75.3 Iignuaudnuaeh
DAM563:391D
(98.5) | (8.7) | (18.5) | (75.2) | (15.1) | (69.5) | (23.1) | (7.4) | (40.4) | (21.2) | (62.3) 40 38 48 39
904/912D 69 DAM563:391D X SELF 84.1 | 83 | 260 | 76.6 | 189 | 722 | 224 | 55 | 389 | 215 | 549 Iignuaudnuaef
(109.6) | (10.8) | (15.9) | (78.7) | (21.0) | (70.7) | (24.2) | (5.1) | (33.4) | (18.5) | (56.6) a8

Remark: KB = Kazemba Dura, introduced by Blaak in 1989.

() numbers in brackets are progeny means ;FFB = fresh fruit bunches in kg per palm per year ; BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the progenies ;

F/B = Fruit to bunch ; FW = Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to fruit ; K/F = Kernel to fruit ; O/M = oil to mesocarp ; O/B Oil to bunch ; HI =Height increment.
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a o o w & s 5w 1w & Aa ° v & a
AMANUINT 2 aﬂ@m%ﬂigﬂr]W‘UﬁfUE)\TU']@@JUWNUW@WU@W]Luaiq'ﬂ@lﬁu IUIU 16 a']EJW'Uﬁq N

v A

adenladmiuldlulasinig Ysuugeiuguiduinduseud 2

Palm Background | 1st Cycle FFB BN BW F/B FW M/F S/F K/F | O/M | O/B HI NUYLYIR
Number (kg/p/y) (kg) | (%) | (g | (%) | (%) | (%) | (%) | (%) | (cm)
DAM588:368T X TenwagUsydmuga
916a/154T 125 151.9 | 204 | 129 | 656 | 7.4 | 917 | 38 | 45 | 47.1 | 29.1 | 50.5
HC129:1009P
mean (58.2) | (9.7) | (7.4) | (73.7) | (9.9) | (86.8) | (6.2) | (7.0) | (42.9) | (27.3) | (40.5)
IRH621:31T X TdnuwauzUsedmiug
916b/520T 139 124.4 | 144 | 158 | 715 | 114 | 852 | 85 | 63 | 464 | 268 | 39.8
IRH629:316T
mean (63.1) | (10.2) | (7.7) | (75.1) | (9.8) | (82.0) | (10.7) | (7.3) | (42.9) | (26.1) | (29.9)
TAN544:137T X TanwagUsedmugh
916b/398T 159 124.3 | 158 | 10.7 | 684 | 120 | 767 | 95 | 138 | 438 | 23.0 | 374
TAN544:180T
mean (61.7) | (9.9) | (6.8) | (74.1) | (10.3) | (79.2) | (8.7) | (12.1) | (44.7) | (26.1) | (21.5) dloluge
DAM588:368T X Tianuaudnuue
916b/1345T 141 960 | 143 | 76 | 757 | 62 | 8.4 | 68 | 68 | 485 | 303 | 30.1
DAM585:343T angiat 2, 14, 40
mean (56.5) | (9.0) | (8.0) | (73.6) | (9.3) | (82.6) | (9.0) | (8.4) | (44.0) | (26.8) | (30.2)
GHAG08:504T X TdnwauyUszdniuga
916b/102T 140 1322 | 17.2 | 160 | 743 | 130 | 863 | 82 | 56 | 428 | 273 | 384
C9023:73T
mean (60.7) | (9.5) | (8.8) | (74.1) | (10.8) | (84.9) | (7.7) | (7.9) | (45.0) | (28.4) | (34.4)
IRH629:316T X TanuwaueUsedmug
906/1446T 122 101.2 | 113 | 137 | 69.7 | 121 | 91.1 | 3.6 | 53 | 445 | 285 | 51.1
HC129:1009P
mean (66.9) | (8.7) | (10.6) | (72.0) | (12.3) | (89.3) | (4.3) | (6.4) | (43.0) | (27.6) | (50.3)
C9023:73Y X Iianuaudnuue
906/1415T 132 121.0 | 123 | 202 | 783 | 164 | 772 | 9.4 | 134 | 489 | 29.6 | 47.9

HC129:1056P
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mean

(60.3) ‘ 9.2) ‘ 9.3) ‘ (74.8) ‘ (12.9) ‘ (81.9) ‘ (8.5) ‘ (9.6) ‘ (46.0) ‘ (28.1) ‘ (48.8) ‘ WaneLa 58, 1, 39, 21
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AAKNUINT 2 (o)

Palm FFB BN BW F/B FW M/F S/F K/F Oo/M | O/B HI AU
Background1st Cycle
Number (kg/p/y) ke) | (%) (9) %) | %) | (%) | (%) | %) | (m)
906/1433T 133 GHA648:147T X HC129:1056P 94.9 13.5 134 | 78.3 11.0 | 82.7 6.9 104 | 439 262 | 71.0 Iﬁqnwaué’nwmﬁ
mean (62.7) (8.0) | (9.9 | (73.6) | (12.0) | (79.9) | (9.1) | (10.6) | (44.8) | (26.4) | (60.5) 58, 34, 22
906/1426T 129 IRH618:158T X HC129:1056P 131.4 138 | 150 | 726 | 142 | 759 | 133 | 109 | 485 | 26.6 | 46.8 Iﬁqﬂmamﬁﬂwmsﬁ
mean (65.9) (9.8) | (8.1) | (75.3) | (11.8) | (69.9) | (14.3) | (15.8) | (46.0) | (24.2) | (41.3) 58, 37
HdnwauzUsza
905/49T 101 HC129:933T X SELF 188.1 16.6 19.5 70.5 15.7 81.3 12.5 6.2 44.6 25.6 61.3 e
mean (71.9) (9.7) | (9.4) | (72.6) | (13.1) | (85.0) | (7.9) | (7.1) | (42.6) | (26.6) | (47.7)
fdnwazUszan
932b/71T 136 CAM235:511T X CAM236:64T 130.3 22.8 | 26.0 | 75.0 9.6 87.2 8.2 4.6 47.2 | 30.6 48.0 g
mean (104.0) | (17.5) | (17.3) | (72.4) | (8.9) | (84.9) | (6.3) | (8.7) | (46.1) | (28.1) | (49.5)
932b/391T 138 IRH618:158T X IRH619:26T 103.8 19.3 6.9 69.4 6.6 770 | 149 | 103 | 440 | 240 | 473 IﬁQﬂNamﬁﬂ‘wmxa
mean (80.7) | (17.4) | (17.3) | (73.5) | (7.7) | (68.5) | (11.9) | (19.6) | (42.5 | (21.3) | (33.0) 37
915/427 T 112 | €C9023:73T X SELF 73.3 13.4 8.0 7.4 13.8 87.9 6.5 5.7 438 | 298 | 36.9 ‘Lﬁqnwama"nwmsﬁ
mean (59.1) | (10.1) | (17.8) | (76.5) | (13.0) | (83.5) | (8.7) | (7.8) | (43.2) | (27.5) | (39.0) 1, 39,21
905b/88 T 117 | TAN544:180T X SELF 130.2 17.0 9.1 69.9 122 | 824 10.2 7.4 48.1 28.1 50.8 ‘Lﬁqnmaué’nwmza
mean (71.1) | (10.5) | (6.7) | (72.5) | (12.7) | (78.8) | (10.1) | (11.1) | (45.9) | (25.9) | (44.7) 15, 35
905b/65 T 105 | CAM237:666T X SELF 132.0 18.7 8.0 65.6 9.1 85.9 5.1 9.1 533 | 30.0 | 53.1 ‘Lﬁqnmaué’nwmza
mean (68.2) | (11.9)| (5.2) | (725) | (8.2) | (85.0) | (6.4) | (8.6) | (39.6) | (24.4) | (57.9) a8
905b/197 T 114 | GHA648:147T X SELF 97.6 15.6 9.1 72.7 8.8 90.8 5.7 4.5 46.7 | 30.8 | 62.0 ‘Lﬁqﬂwamé’nwmzﬁ
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mean ‘

\ (62.1)

(12.0)‘ (5.3) ‘(67.6)‘ (8.3) ‘(89.0)‘ ©6.7) ‘ @.3) ‘(46.7)

(27.6) ‘ (61.8)

34,22

Remarks:FFB = fresh fruit bunch S/F = shelU/fruit
O/B = oil/bunch M/F = mesocarp/fruit

BN = bunch number K/f = kernel/fruit BW = bunch weight

HI = height increment

O/M = oil/mesocarp

FE

= fruit weight
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=] ° v P a ° a ¢ 8w R
AMANUINT 3 NUIUNZAY (NTA8NDAU) Lll@@']q 4-12 9 LL@3@0']‘14'3'1.4‘1/]Z'ﬁqEJl@ﬁ’EJ‘SU'EN‘U'W'ﬁM‘L!']ﬂ'JuLLﬂJ‘V‘luﬁq

fa o

(%
Y

1

p3lFaNnnsHaNTaLEY (WUAIBRD 033) (¥2550-2558) Tirudideunduisiuasiugs
574
y SrnusatREs (Mrais)

Agnug .
“ a9 59  6U 70 88U 9T 10 11T 127 afw

177 19.3 15.6 17.3 12.2 10.2 10.6 14.1 9.1 6.5 12.8
201 10.0 12.3 11.9 111 6.3 6.3 13.2 5.6 3.7 8.9
202 15.0 11.8 8.9 11.2 9.7 13.5 9.4 4.9 10.6
203 13.4 16.0 9.0 14.2 9.4 9.0 8.1 7.8 8.0 10.5
204 20.1 19.8 19.3 19.9 17.2 16.0 19.4 11.6 14.9 17.6
217 4.9 13.7 10.5 10.0 9.0 8.3 14.0 8.8 9.1 9.8
218 16.6 14.2 6.4 13.9 8.7 7.0 10.4 5.7 6.3 9.9
219 16.9 12.5 18.1 12.2 15.6 10.8 16.2 9.6 9.5 13.5
220 17.8 17.0 10.3 11.6 10.9 10.5 6.9 9.2 6.2 11.2
228 11.9 10.2 7.0 7.1 8.7 11.8 8.0 4.2 8.6
236 14.2 13.0 9.1 9.1 10.5 14.4 9.1 a7 10.5
242 13.5 9.7 8.9 7.5 8.5 9.4 8.1 58 8.9
267 8.4 10.6 8.3 55 8.2 12.5 6.8 4.1 8.1
292 112 153 102 111 111 173 130 42 117
306 2.8 9.8 8.6 12.2 9.0 13.7 7.6 59 8.7
200 16.7 18.6 19.5 14.0 17.7 17.3

vianews aneiug 200 Wuaneiugnliandadenduainngy Kazemba iniskauseafisifin Ugniten1sne

o [ aa
ANyl UUNIOUNLAY
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=] a 44' = a al' a o Y A a
AMANUINT 4 NANFRNNTZAYER L@J@E)']EJ' 4-12 U LasNanNannsa1ganiaag (ﬂiaﬂiﬂm@ﬂumaﬂ) LLASNANAR

nraganaay (Alansusalsaal) vasU1ay

BRD 033) (¥2550-2558) figudidetrdunitugsugson

(%
o w

UTUULL

UN

o

wgAINANNITHANREY (WUas

at NANAANZAUEn \ad 2l
y Flansusia  (Alansy
Wy 49 59 61 7 8Y¥  9¥ 100 117 12U Fuie®)  sgliset)
177 87.7 116.1 1657 1344 1574 2312 2588 146.2 155.2 161.4 3,680.2
201 45.5 95.2 1215 1287 98.4 148.5 221.7 855 93.1 1153 2,629.9
202 109.6  107.7 95.1 157.1 1983 198.6 1318 96.7 136.9 3,120.5
203 75.9 119.4 1119 1958 148.8 157.0 1584 150.0 165.0 142.5 3,248.2
204 64.9 92.7 130.7 1593 171.6 1956 206.1 1339 184.1 148.8 3,391.9
217 232 109.6 102.6 1238 1393 1782 2522 1487 169.2 138.5 3,158.6
218 97.3 114.7 68.8 162.2 1377 1729 1898 925 149.0 131.7 3,001.7
219 58.6 62.4 126.3 1046 1562 1488 2241 1379 146.6 129.5 2,952.6
220 75.8 96.7 1185 1430 155.6 163.7 123.0 187.7 1129 130.8 2,981.5
228 73.7 94.0 72.6 102.7 1683 176.5 1131 85.8 110.8 2,527.1
236 85.6 109.4 95.6 130.0 2103 2479 1420 1074 141.0 3,215.4
242 97.4 99.2 110.1 1129 1609 1664 1453 1283 127.6 2,908.4
267 49.1 105.8 1142 1059 2125 2294 1050 91.2 126.6 2,887.3
292 56.6 117.1 94.2 131.7 1969 2241 1552 56.9 129.1 2,943.2
306 6.8 34.9 63.8 96.5 1251 1752 94.6 96.6 86.7 1,976.5
200 44.1 94.5 110.8 773 1033 86.0 1,960.8

27



aaruandt 5 dwidnneans @lansudenyane) dleeny 4-12 U wasiuinvzansiadsvesrduthiiuu
#ugnafiléainnisuansales (WUasBRD 033) (U 2550-2558) fiAudidendunintug
3143574
mewus  4Y 596U 7Y 8Y  9U 10U 1Y 129 e
177 a6 77 97 110 155 218 182 160 247 14.4
201 45 79 106 117 157 250 172 154 265 14.9
202 74 92 103 140 205 147 141 19.8 13.8
203 65 79 125 139 159 178 211 208 231 15.5
204 32 48 69 8.1 103 127 109 118 129 9.1
217 a8 80 99 125 157 222 183 177 193 14.3
218 59 82 102 116 163 255 186 165 259 15.4
219 34 51 6.9 8.5 100 136 136 144 154 10.1
220 41 57 113 122 151 158 192 217 206 14.0
228 62 95 100 150 194 150 146 206 13.8
236 64 87 103 146 204 170 162 246 14.8
242 74 101 121 149 195 188 186 237 15.6
267 60 103 142 196 263 185 162 229 16.8
292 50 76 9.1 1.6 174 127 117 134 11.1
306 23 35 7.2 80 138 127 123 172 9.6
200 2.6 5.1 5.4 5.5 5.7 4.9
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MAMAKNUINTA 6 T1IUNILUNINUS Nunlumnglunt)
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S A
NUN

Y
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=Y

UINARNUNIN AU L

'
1 )

9018 4-11 U uay

AHELRY Weeny 5-11 Yvesauuuudiuggsilaainnisuaudites (WUaBRD

033) (@ 2550-2557) fgudisenduintugsugsond

uumetunavun (useadusad)

AUNUS .

: 49 539 6V 73 8l 9% 109 119 Lady
177 46.13 42.84 41.17 41.04 48.08 35.26 38.34 3214 40.62
201 47.08 48.20 49.23 40.39 53.72 34.74 34.95 36.17 43.06
202 43.77 43.18 42.97 39.92 52.85 32.53 34.16 31.04  40.05
203 41.26 42.72 44.13 59.05 65.85 53.14 60.64 5177 52.32
204 42.25 41.87 42.67 38.86 37.27 32.02 34.73 33.17 37.86
217 45.98 43.81 43.50 43.18 54.98 40.96 35.60 33.46 42.68
218 52.67 46.44 39.14 41.21 4351 37.47 39.27 40.86 4257
219 34.61 41.46 41.32 39.03 46.21 36.69 35.19 28.60 37.89
220 37.27 36.85 43.67 52.77 53.04 33.22 54.04 5236 45.40
228 35.15 40.54 42.06 39.02 52.53 31.83 34.72 30.73 38.32
236 37.34 41.51 43.86 40.70 54.88 32.33 35.55 32.55 39.84
242 37.28 39.48 43.26 37.50 49.55 46.39 56.17 34.03 42.96
267 36.60 40.94 43.98 37.27 55.23 33.10 29.85 34.90 38.98
292 32.08 42.59 41.12 39.46 53.25 33.32 35.60 28.53 38.25
306 42.52 54.67 47.64 39.94 34.05 33.97 44.19 42.43
200 37.22 50.17 46.59 38.89 37.76 4662 4288

aeuuani 6 (s0)
ey Nty (aans)

T g 59 6% 7% 8% 9% 10 Y 119 il
177 4.93 6.95 737 6.55 8.46 9.66 9.99 11.04 8.12
201 4.80 6.66 7.59 6.77 9.25 10.40 10.76 11.55 8.47
202 6.18 8.50 8.54 7.80 9.66 10.64 11.34 10.99 9.21
203 5.35 6.34 6.95 7.19 8.52 9.63 9.59 10.74 8.04
204 4.30 5.48 5.47 4.74 5.85 7.11 6.96 7.68 5.95
217 4.96 7.92 7.90 7.68 9.30 9.97 10.24 11.08 8.63
218 5.96 8.37 9.14 8.61 9.68 10.20 10.34 10.95 9.16
219 3.25 4.49 4.84 3.92 5.64 6.25 6.36 7.68 5.30
220 4.00 5.37 6.03 5.76 6.88 7.49 7.96 9.10 6.58
228 4.10 5.63 6.09 5.61 7.47 8.45 8.58 8.92 6.86
236 4.08 6.03 6.53 6.05 7.90 9.28 9.61 10.68 7.52
242 3.99 5.81 5.83 4.80 6.73 8.27 8.95 10.04 6.80
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267 3.37 6.01 6.71 6.31 8.45 9.28 10.29 11.79 7.78
292 3.78 6.80 7.99 7.45 9.31 9.95 11.27 11.17 8.46
306 3.24 7.54 3.26 10.58 7.36 7.56 9.35 6.98
200 431 3.81 5.95 6.23 7.18 7.25 5.79
Aeuuani 6 (s0)
ny Nufindhdaunume@naguiiums)

T 4y sy sy 79 81 99 108 1l wde
177 19.08 35.52 39.28 27.36 33.72 39.76 43.26 37.48 34.43
201 24.43 30.05 38.15 36.50 47.25 54.98 53.33 52.93 42.20
202 22.71 29.95 31.94 34.07 41.10 44.97 44.59 41.21 36.32
203 20.04 24.08 27.78 32.75 38.26 43.71 48.68 47.98 35.41
204 18.98 21.18 24.38 23.77 29.41 32.59 32.84 33.85 27.13
217 18.47 25.30 28.07 29.59 35.13 40.68 41.75 41.08 32.51
218 23.06 28.59 33.93 33.43 40.62 46.23 46.81 45.84 37.31
219 11.58 14.71 16.09 16.23 19.47 21.78 21.95 23.60 18.18
220 15.12 18.64 35.74 25.56 29.33 34.12 37.31 40.90 29.59
228 14.61 18.33 23.30 24.46 29.34 33.40 32.65 32.75 26.10
236 11.66 20.61 23.87 25.13 31.32 35.54 34.65 33.75 27.06
242 15.66 19.85 22.78 21.81 30.33 34.74 36.65 38.51 27.54
267 11.68 18.05 21.36 23.34 29.53 32.17 35.48 34.12 25.72
292 15.34 24.52 27.51 32.96 34.75 41.59 39.12 36.94 31.59
306 13.34 15.26 16.23 23.69 29.46 31.46 33.96 23.34
200 12.28 13.40 17.98 20.96 22.71 22.73 18.34

AMarwINdi 6 (59)

.. ANUFI(LTURLUNT)

meni 49 5% 6V 79 81 9% 109 119 \ade
177 17.59 50.62 9279 12210 17800  219.93 23668 29225 15175
201 22.57 7809 12270 16230 22798 27669 28544 34734  190.39
202 12.56 49.98 9376  129.64  190.73 23792 27438 33725  165.78
203 19.14 57.16 99.73  137.70 19403 24097 26239  327.83  167.37
204 22.57 6059 10240 13384  190.77 23311 24974 30046  161.69
217 13.57 55.03 9355  124.08 17820  219.61  236.87  289.80 15134
218 37.86 83.40  130.16  167.07  227.22 26856 28371 33884  192.10
219 9.40 37.35 7249 10414 15920  204.37 23673 307.98  141.46
220 16.01 39.26 7420 10139 15351 19261 20600  266.10  131.14
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228 10.24 38.01 7121 10222 16091  204.36  234.67 29332 13937
236 9.43 41.71 7866 11152 16803 21150 24838  310.15  147.42
242 9.89 38.69 7238 10232 163.05 21091 23856  299.22  141.88
267 10.26 34.39 67.24 9336  144.05  182.06  209.38  266.63 12592
292 6.24 25.24 57.88 84.22  137.03 17652 21818 27670 12275
306 10.80 32.71 50.75 9395 12459  163.94 21033  98.15
200 22.75 41.23 81.27 11000 14611  188.65 9833
AeRuanii 6 (s0)
. mmgqtﬁu(muﬁmms)
A18NUS ;

' 5 6% 79 81 99 109 117 128y
177 37.27 38.17 29.31 52.93 41.92 57.16 55.57 44.62
201 57.14 45.10 39.60 65.67 48.71 65.49 61.90 54.80
202 37.98 44.03 36.34 62.54 48.59 70.52 62.87 51.84
203 42.10 43.03 37.52 56.25 46.94 63.97 68.01 51.12
204 40.19 42.55 30.65 57.43 42.79 57.22 51.27 46.01
217 42.23 38.78 30.21 53.10 41.40 59.26 52.93 45.42
218 45.72 46.76 36.49 58.40 41.73 61.04 55.13 49.32
219 34.89 35.19 31.64 57.73 45.62 65.80 71.25 48.88
220 30.48 34.79 27.19 49.55 39.05 56.38 61.46 42.70
228 34.26 33.53 31.25 58.05 43.45 64.72 58.65 46.27
236 37.73 37.14 32.86 57.96 45.03 70.70 62.22 49.09
242 35.24 33.87 29.93 57.57 47.90 67.85 62.15 47.79
267 29.91 33.16 25.92 51.35 38.01 56.26 57.27 41.70
292 24.67 33.34 26.35 52.83 40.22 64.37 59.32 43.02
306 10.80 24.83 25.70 41.33 30.64 46.17 46.40 32.27
200 21.99 20.63 40.95 28.73 40.76 42.54 32.60
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AANWINT 7 FIWIUNEA1E Lo 5-12 U wagdnuiunsaneade  nananvnzalean Weeiy 5-12 Y

wazHaKNAREAEanRdY Ymtinvzaneiade Weeny 5-12 U uavdmiinneanginfeves

Undunsfurieiugildannnisnansaies (WUaBRD 034) (U2551-2558) Tigudiseundy

1%
LY

Wnsiugseg$entl

ANYNUS UIUNZAY (Nraemofumal)
2551 2552 2553 2554 2555 2556 2557 2558 La?ilﬁl

o

101749 22.6 22.7 16.9 16.7 14.5 15.9 10.5 10.3 16.3

140/102 21.7 18.9 15.2 12.1 12.4 13.7 10.9 8.0 14.1
132/1415  16.2 13.0 12.4 11.0 9.2 14.9 111 4.6 11.6
129/1426 184 17.1 14.5 11.0 13.2 9.9 8.8 9.2 12.8
159/398 20.4 19.5 14.4 13.0 17.4 12.2 12.4 8.0 14.7
125/154 17.7 14.3 14.6 10.6 12.1 14.3 10.9 7.6 12.8
133/1433  22.3 19.2 14.9 11.2 12.0 15.2 11.6 6.6 14.1

AANUINT 7 (519)

aneug NaNdaNEaeEn (Alansusedused)

2551 2552 2553 2554 2555 2556 2557 2558 Laga

101/49 97.6 139.5 121.8 155.7 150.7 188.8 116.3 122.4 1233
140/102 79.7 1113 97.5 100.5 125.2 146.5 98.4 88.7 92.8
132/1415 457 63.2 67.7 75.1 89.9 144.1 92.9 42.6 65.5
129/1426  53.1 74.1 69.6 76.7 118.7 99.5 80.6 9.4 65.0
159/398 74.6 103.3 84.7 126.8 171.6 128.9 124.4 89.5 100.4
125/154 49.5 67.3 2.7 70.3 113.9 139.9 93.1 74.6 72.0
133/1433  56.3 73.1 66.7 70.0 95.5 138.1 94.3 62.5 78.4

AANUINT 7 (519)

5

aneiug Uminvgansiaas (Rlandudenzaresiedl)

2551 2552 2553 2554 2555 2556 2557 2558 LQ%&J
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101/49 4.3 6.1 7.2 9.3 10.4 11.9 11.1 11.8 8.4

140/102 3.7 59 6.4 8.3 10.1 10.7 9.0 11.0 7.5
132/1415 2.8 4.9 55 6.8 9.8 9.6 8.4 9.3 6.7
12971426 2.9 4.3 4.8 7.0 9.0 10.0 9.1 10.2 6.5
159/398 3.7 53 59 9.7 9.8 10.6 10.1 111 7.7
125/154 2.8 a.7 50 6.7 9.4 9.8 8.5 9.8 6.7
133/1433 25 3.8 4.5 6.2 8.0 9.1 8.1 9.5 5.8

AAnund 8 Iwaululiiy ey 5-12 U uaziady  Anuemdly Weeny 5-12 U uawiade wunly
ey 5-12 U uaziady Nuivnihdaununie Weeane 5-12 U uaziady veslauindune

wugfldanmsnaudies (WasBRD 034) (U12551-2558) Arudidetrduthiiugsiugs

511
o Fmuanluiiu Qudediusied)
GREI §
2551 2552 2553 2554 2555 2556 2557 2558 Y

101/49 36.0 33.9 30.9 31.1 28.2 32.3 22.6 27.2 30.3
140/102 33.6 29.9 29.5 26.9 24.1 27.7 18.5 24.3 26.9
132/1415 33.1 29.6 27.2 27.9 23.7 27.4 15.8 23.2 26.2
129/1426 37.2 32.9 30.3 31.2 29.5 33.0 25.5 28.1 314
159/398 38.3 31.1 28.0 29.3 28.1 30.8 21.1 26.9 29.2
125/154 43.2 34.4 31.9 32.1 29.6 33.8 24.5 28.6 32.3
133/1433 35.0 32.6 27.1 26.9 24.5 27.9 19.9 24.7 27.4

ATANUINT 8 (51D)

ANE1INSLU (LURLUAT)

aneug y

2551 2552 2553 2554 2555 2556 2557 2558 1Ay
101/49 369.5 4100 439.1 45277 5036 5285 5282 5235 464.3
140/102 3726 4261 4395 453.0 4947 4945 5411 475.1 459.3
132/1415 3314 3965 4118 469.6 479.1 4693 5050 458.8 437.5
129/1426 3331 4038 4190 4169 4586 4828  489.7 473.4 414.2
159/398 3352 4012 4191 4535 5013 480.0 505.6 5335 454.1
125/154 341.2 4114 4196 4689 4828 4960 5328 492.4 439.5
133/1433 319.0 3863 400.1 403.1 4433 4417 4773 451.8 4144

AAKNUINT 8 (AB)
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e
AR GRER N R))

GRENIIT 4
2551 2552 2553 2554 2555 2556 2557 2558 1Ry
101749 a.7 5.6 6.8 3.6 8.5 9.1 9.0 9.4 7.2
140/102 4.6 6.3 6.6 7.7 9.8 8.8 10.0 10.1 7.9
132/1415 4.3 6.9 6.5 8.1 9.3 8.9 10.7 9.2 7.9/;
129/1426 4.5 5.6 6.1 14.1 16.3 9.1 10.4 10.3 8.7
159/398 4.0 5.9 5.7 6.8 8.7 8.2 10.3 8.8 7.3
125/154 3.6 52 50 7.0 8.0 8.1 10.0 8.8 6.4
133/1433 4.0 5.2 52 6.5 7.8 7.4 8.7 9.2 6.7
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AAKNUINT 8 (A19)

NUNVUIRALAUNIE (ANTIUTURUAST)

GRS .
2551 2552 2553 2554 2555 2556 2557 2558 gy

101/49 13.7 15.8 17.6 21.1 24.2 27.6 27.1 33.1 22.2
140/102 14.6 20.3 194 24.8 26.5 25.8 29.3 30.9 23.8
132/1415 13.1 20.2 22.3 28.6 28.7 315 34.0 31.1 26.0
129/1426 14.0 177 17.1 21.8 22.6 24.5 27.6 30.1 20.7
159/398 14.5 204 204 25.8 29.5 29.1 37.2 32.5 26.1
125/154 12.8 191 19.3 22.5 25.4 30.2 30.3 30.6 22.4
133/1433 14.2 18.0 19.5 24.8 3.8 259 32.0 30.4 21.0
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AANuIN? 9 wduluiiyg Weeny 4-11 U waziade  Aue1msly Weony 3-11 U wazadey wunlu

v

fiusAldannsuandates (WWadBRD 045) [@2551-2558) figuiiduuduiiiugsiugs

=

ey 3-11 U uaziady Wuninthdiaunumie Weeny 6-11 U uaviad

a

g YpIUANUNITUND

51
. suuluiia Qudadusiatll)
GRS o
2551 2552 2553 2554 2556 2558 1288
139/520 35.8 33.8 25.6 23.7 36.6 20.5 29.3
122/1446 32.5 315 25.9 22.8 35.3 17.7 27.6
117/88 34.7 33.1 27.0 23.4 36.5 22.1 29.5
136/71 35.6 35.1 25.5 22.6 357 18.5 28.8
114/197 32.6 31.6 24.2 21.2 324 16.4 26.4
AAKLINT 9 (910)
. AUE1INNTU (YURLUNS)
GRS o
2550 2551 2552 2553 2554 2555 2556 2558 LAY
139/520 2259 318.8 376.8 416.8 432.4 515.0 483.1 520.2 411.1
122/1446 2034 287.9 359.7 406.7 419.6 448.9 473.3 514.5 389.2
117/88 206 296.2 381.9 454.5 470.8 5121 522.2 530.1 421.7
136/71 248.2 304.4 399.2 438.7 486.6 499.6 521.8 5333 429.0
114/197 147.5 216.8 291.4 357.7 3437 382.2 447.1 448.7 329.4
AALINT 9 (910)
. . wn.lu (m319un3)
GRS o
2550 2551 2552 2553 2554 2555 2556 2558 (D]
139/520 1.8 3.1 2.1 2.5 2.9 3.5 7.5 8.0 3.3
122/1446 1.5 3.1 2.1 2.4 3.3 3.6 8.2 9.6 3.5
117/88 1.9 3.2 2.4 3.2 3.4 3.6 8.0 10.0 3.7
136/71 1.5 3.1 2.2 2.4 3.2 3.6 7.7 8.9 3.4
114/197 1.2 2.2 1.9 1.9 2.2 2.7 6.3 7.3 2.6

AAKNUINT 9 (AB)
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NNAUAALAUNIG (MNTNLBURALUAT)

GRS <
2553 2554 2555 2556 2558 RAY
139/520 12.6 11.7 16.9 17.2 18.5 14.6
122/1446 20.0 16.5 21.3 235 29.1 20.3
117/88 19.1 23.2 38.1 29.2 42.5 27.4
136/71 17.6 19.7 26.8 29.8 3238 23.5
114/197 10.3 10.2 18.8 21.4 24.1 15.2
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	5. บทคัดย่อ

