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Abstract

Sweet sorghum breeding for high yield and quality were conducted in 2014-2015 by selected
7 F1 hybrids sweet sorghum from the preliminary trial in 2014-2015 : (UT1xXWray), (WrayxSP1),
(WrayxUT10408), (WrayxBJ281), (WrayxThesis), (CowleyxBJ281) and (WrayxCowley) and compared in the
standard trial in 2016-2017 and the regional trial at 4 location : Phetchabun Agricultural Research and
Development Center, Suphanburi Field Crops Research Center, Ubon Ratchathani Field Crop Research
Center and Phatthalung Agricultural Research and Development Center  with Randomize Complete
Block Design , compared with 12 vareities treatments and 3 checks varieties : Cowley Wray and Keller
.The result showed that the height of sweet sorghum vareities were difference and stalk diameter,
fresh tree weight, squeezed juice and sweetness were  higher than the check varieties. For the study of
suitable planting times for the quality of sweet sorshum in the dry season found that yields of sweet
sorghum Keller in Phetchaboon Province were the highest amount of juice when compared with Wray
and Cowley varieties, an average of 7,466 liters per rai and the interaction of all 3 sweet sorghum
varieties in the dry season by Wray sweet sorghum cultivated during March was the highest sweetness,
average 18.9 percent brix, while the study of yield and cost-effectiveness of seed sorshum production
compared the study of the value of investment. However the growing sorshum seeds after maize
compared with sunflower and mungbean In the late rainy season at Phetchaboon province by
cultivating Nakhon-Sawan 3 maize varieties during the beginning of the rainy season in 2016 and 2017
and followed by planting 2 plants in 3 types : sorghum seed : Suphanburi 2, sunflower varieties : Chiang
Mai 1 and mungbean : Chainat 84-1. The second crop, followed by maize in the end of the rainy
season of all three plants, is worth for the investment with the B/C Ratio 2.2 1.8 and 1.9. And in 2016
and 2017 the production of maize in the first crop and later with seed sorshum had the lowest total
production cost in average of 3,976 and 4,036 baht per rai respectively and with an average net income
of 4,758 and 4,869 baht per rai while planting comn followed by mungbean had the highest total
production cost, averaging 4,530 and 4,847 baht per rai, respectively. During the year 2016-2017, the
collection of sorghum broom from various planting sources, it was found that at 5 locations in 4
provinces : Chiang Rai, Uthai Thani and Phayao Provinces, each with 1 location and 2 locations in
Kamphaeng-Phet Province by comparing treatments ,sorghum broom varieties that were taken from
each source location, the result showed that the fresh produce of sorghum broom from all 5 sources
were not statistical difference with from 137-188 kg per rai. But seed yields were statistically different by
sorghum broom trial from planting at Phayao Province were the highest seed yield is 239 grams per rai.
And the other showed that both of the stalk yield and seed vyield of sorghum broom, all 5 locations,
were also significantly lower than KUB1 vareity and Roung-real variety which was the favorite of farmers

for keeping plant varieties to reduce cost production.
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Abstract

Sweet sorghum breeding for high yield and quality were conducted in 2014-2015 by
selected 7 F1 hybrid sweet sorghum from the preliminary trial in 2014-2015 : (UT1xWray),
(WrayxSP1), (WrayxUT10408), (WrayxBJ281), (WrayxThesis), (CowleyxBJ281) and (WrayxCowley) and
compared in the standard trial in 2016-2017 and the regional trial at 4 location : Phetchabun
Agricultural Research and Development Center, Suphanburi Field Crops Research Center, Ubon
Ratchathani Field Crop Research Center and Phatthalung Agricultural Research and Development
Center with Randomize Complete Block Design, compared with 12 vareities treatments and 3
checks varieties : Cowley Wray and Keller .The result showed that the height of sweet sorghum
vareities were difference and stalk diameter, fresh tree weight, squeezed juice and sweetness
were higher than the check varieties. For the study of suitable planting times for the quality of
sweet sorghum in the dry season found that yields of sweet sorgshum Keller in Phetchaboon

Province were the highest amount of juice when compared with Wray and Cowley varieties, an
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average of 7,466 liters per rai and the interaction of all 3 sweet sorghum varieties in the dry

season by Wray sweet sorghum cultivated during March was the highest sweetness, average 18.9
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Abstract

Study on the value investment of plant cropping , by planting sorghum seeds after
maize compared with sunflower and mungbean In the late rainy season at Phetchaboon province by
cultivating Nakhon-Sawan 3 maize varieties during the beginning of the rainy season in 2016 and 2017
and followed by planting 2 plants in 3 types : sorghum seed : Suphanburi 2, sunflower varieties : Chiang
Mai 1 and mungbean : Chainat 84-1. The second crop, followed by maize in the end of the rainy
season of all three plants, is worth for the investment with the B/C Ratio 2.2 1.8 and 1.9. And in 2016
and 2017 the production of maize in the first crop and later with seed sorshum had the lowest total
production cost in average of 3,976 and 4,036 baht per rai respectively and with an average net income
of 4,758 and 4,869 baht per rai while planting corn followed by mungbean had the highest total
production cost, averaging 4,530 and 4,847 baht per rai, respectively.
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Abstract

Obtain a database to select sorghum varieties in Thailand By collecting sorghum
broom from various planting sources in the year 2016-2017 and comparing them in 2018
Randomized in 4 complete blocks (Randomized Complete Block Design), 5 replications, namely
sorghum seed, collected from 5 planting areas, 4 provinces, namely Chiang Rai 1, Kamphaeng
Phet 2, Uthai Thani, 1 source, and Phayao, 1 source at experimental plot of Phetchaboon
Research and Development Agriculture Center In June, 2018, it was found that sorghum, broom,
and 5 plantings were not statistically different. With fresh produce from 137-188 ke per rai but
seed yields were statistically different by sorghum broom from planting Phayao Province, the
highest seed yield, average 239 kilograms per rai, but both the yield and seed yield of sorghum
sorghum, all 5 plants, were still lower than millet, kebb 1 and browning varieties 1 clearly.
Because it is a breed that farmers keeped seed for stock seed ,useing to reduce production

costs. However, it was found that the sorghum broom from all 5 sources were planted to the
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length of 34-36 cm, which was an important characteristic that were needed from the sorghum

broom factory.
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WY Il U 2559818
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y . . ANLIIVBADN LU
F1NUY Anugedu (wu)  dwwlu () () Audnansddu
. (a.)
1.WB 11 178 fg 9.7ab 21ab 13
2.WB 19 200 a-g 98ab 19b 1.4
3.UW 17 171¢ 83 e 23ab 1.2
4.CB 1 193 b-g 9.3 ad 19ab 13
5CB5 202 af 9.6 abc 18b 12
6.CB 7 219ab 10.0 a 22ab 15
7CB8 213 abc 10.0 a 21ab 13
8.C8 14 210 a-e 10.0 a 18 b 14
9.CB 16 214 abc 9.6 abc 19b 1.6
10.CB 17 182 efg 83e 18b 12
11.CB 23 192 b-g 8.9 b-e 18b 1.1
12.CB 24 183 d-g 8.6 de 22ab 12
13.CB 28 215 abc 10.1 a 19b 14
14.CB 31 226 a 9.8 ab 21ab 15
15.CB 32 188 c-g 8.7 cde 30 a 1.1
16.Wray 212 ad 99a 19b 1.6
17 Keller 194 b-g 99a 27ab 1.4
18.Cowley 181f¢ 9.3 ad 18 b 1.2
CV(%) 9.45 6.97 33.28 18.80
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: (w31.) (lu) (31.) afu (wu.)

1.WB 11 249 11.4 21 bed 1.4
2.WB 19 270 11.1 20 cde 1.5
3.UW 17 236 10.0 24 ab 1.4
4.CB 1 252 10.8 18 e 13
5CB 5 250 11.1 18 de 1.4
6.CB 7 255 11.0 19 de 13
7.CB 8 267 10.9 22 be 1.4
8.CB 14 259 11.4 18 de 1.4
9.CB 16 255 11.1 20 cde 13
10.CB 17 256 10.5 19 de 13
11.CB 23 255 10.8 20 cde 13
12.CB 24 244 10.3 22 be 13
13.CB 28 266 11.7 20 cde 13
14.CB 31 262 11.7 20 cde 1.4
15.CB 32 277 11.0 20 cde 13
16.Wray 237 12.8 22 be 1.5
17 Keller 248 10.3 26 a 1.4
18.Cowley 228 10.5 19 de 13
CV (%) 9.65 13.6 8.10 8.00
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: (21.) (Tw) G A (w3l

1WB 11 278 14.3 abc 20 cd 1.4 bed
2.WB 19 291 13.5 bc 17 cg 1.2 d

3.UW 17 302 14.9 a 24 a 1.4 bed
4.CB 1 318 14.5 ab 16 d-g 1.7 ab
5CB5 304 13.1 cde 14 g 1.4 bcd
6.CB 7 315 13.2 bed 18 c-g 1.7 ab
7.CB 8 372 12.9 cf 21 bc 1.8 a

8.C8 14 330 11.6 fg 15 fg 1.6 abc
9.CB 16 311 10.9 gh 15 efg 1.5 a-d
10.CB 17 319 11.1 ¢h 14 fg 1.4 bcd
11.CB 23 287 11.5¢ 18 cg 1.5 ad
12.CB 24 285 11.9 d-g 18 cg 1.4 bed
13.CB 28 293 10.6 gh 18 cf 1.4 bcd
14.CB 31 295 11.8 efg 17 cg 1.4 bcd
15.CB 32 310 11.1 ¢h 17 cg 1.4 bed
16.Wray 286 10.0 h 19 cde 1.6 abc
17 Keller 262 10.7 gh 23 ab 1.3 cd
18.Cowley 272 13.0 cf 14 ¢ 1.4 bcd
CV(%) 18.46 6.99 11.36 11.79
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-y dwitinduan USunasihau AUNIY
’ (nn./13) @Ens/13) (29AU3NDING)
LWB 11 6,756 1,461 20
2\WB 19 5,338 1,001 20
3.UW 17 5,564 1,272 19
4.C8 1 7,307 1,592 17
5C85 6,184 1,283 20
6.C8 7 8,536 2,207 21
788 6,141 1,506 20
8.C8 14 7,332 1,650 20
9.C8 16 7,516 1,892 19
10.CB 17 6,535 1,363 20
11.CB 23 5,177 1,256 19
12.CB 24 5,821 1,147 21
13.CB 28 7,334 1,777 21
14.CB 31 9,017 2,133 21
15.CB 32 6,154 1,32 21
16.Wray 5,894 2,255 20
17 Keller 7,450 2,041 18
18.Cowley 5,922 1,383 20
V(%) 28.5 36.0 7.09
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o < dwindusn Uanassinau AUNIU
F18NUD , a . P
: (nn./13) @n3/1%) (29AUIND)
1.WB 11 6,521 cd 2,040 cde 13 abc
2.WB 19 9,604 ab 3,576 a 15a
3.UwW 17 7,240 bcd 2,355 b-e 13 abc
4.CB1 8,030 abc 2,378 b-e 13 abc
5CB5 9,949 a 2,837 abc 12 bc
6.CB7 5,333 d 1,544 e 14 ab
7.CB8 7,526 a-d 2,137 cde 10 ¢
8.C8 14 9,388 ab 2,832 de 13 abc
9.CB 16 6,460 cd 1,898 de 12 abc
10.CB 17 7,905 a-d 2,460 bcd 15 a
11.CB 23 7,447 a-d 2,327 b-e 12 abc
12.CB 24 6,827 cd 2,081 cde 12 bc
13.CB 28 8,414 abc 2,531 bcd 14 ab
14.CB 31 7,674 a-d 2,791 abc 14 ab
15.CB 32 7,867 a-d 2,609 bcd 14 ab
16.Wray 9,567 ab 3,572 a 13 abc
17 Keller 7,915 a-d 3,006 ab 13 abc
18.Cowley 6,385 cd 1,795 de 14 ab
CV(%) 16.7 18.0 10.72
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M19199 2 A DIAUTENOUNANAALAZAMNINYDIT1INMINY 18 aneiug/ g o audideivls

gy U 2560

o . UIRUNAUER Jsunauuau AUNIY
GUENTHIGY . o na s o
(nn/1s) @ns/13) (a9AUSN)
1.WB 11 9,007 1,197
19 a-d
2.\WB 19 7,037 746
19 a-d
3.UW 17 10,422 2,843
19 a-d
4CB1 10,007 1,223
20 ab
5CB5 10,674 1,400
20 a
6.CB7 10,215 1,524
20 a-d
7.CB8 14,837 3,096
19 a-d
8.C8 14 13,793 2,521
20 abc
9.CB 16 10,533 1,365
20 a-d
10.CB 17 9,844 1,428
20 a-d
11.CB 23 10,089 2,158
19 a-d
12.CB 24 10,119 1,766
19 b-e
13.CB 28 7,874 1,066
19 a-d
14.CB 31 10,889 1,184
18 de
15.CB 32 9,304 1,491
19 a-d
16.Wray 12,074 2,206
18 cde
17 Keller 7,022 1,044
17 e
18.Cowley 9,007 465
19
CV(%) 37 70 4.69
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M19199 3 N ANBAENINITNEATVBIT1INIY 15 aeiug/iug o audideuasiauinsinyns
syl U 2561

Wug/anenug ANUgedY  uiugudnanedie d1uauly AUYIIYINBN
(91.) (91.) (91.) (w.)
1.CB1 292 1.2 12.4 a-d 16.7
2.CB5 291 1.1 12.8 ab 17.2
3.CB7 290 1.2 12.3 a-d 18.7
4.CB8 302 1.2 12.9 ab 19.0
5.CB14 293 1.2 13.0a 18.1
6.CB16 295 1.0 12.3 a-d 19.3
7.CB17 283 1.0 11.6 cde 19.5
8.CB23 292 1.2 12.1 a-e 15.4
9.CB31 291 1.0 12.4 ad 19.9
10.CB32 288 1.0 11.9 b-e 18.7
11.Uw1y 255 1.0 11.4 de 17.6
12.WB19 279 1.3 12.2 a-e 224
13.Cowley 262 1.1 12.5 abc 17.4
14 Keller 293 1.1 11.9 a-e 21.0
15.\Wray 258 1.2 112 e 16.9
CV(%) 7.4 17.5 a4 154
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M990 3 ¥ SNYAENINISNYATVDITIINMIY 15 anesiud/Mug o audidenalsanssays

U 2561
G s AUFIAU Lé'ufhfquénma uuly ANY1IYBADN
’ ' (931.) a1au (a.) (¥.) (w3.)
1.CB1 308 a 1.4 bc 123 ab 17.3 cd
2.CB5 314 a 1.5 abc 12.0 abc 18.0 cd
3.CB7 317 a 1.4 bc 12.3 ab 18.7 cd
4.CB8 301 a 13c 11.7 ad 18.7 cd
5.CB14 301 a 1.5 abc 11.3 a-d 20.7 bc
6.CB16 323 a 1.5 abc 10.0d 21.0 bc
7.CB17 312 a 1.5 abc 10.3 cd 21.0 bc
8.CB23 307 a 1.7 a 12.0 abc 17.0 bc
9.CB31 281 b 1.4 bc 13.0 a 19.7 ¢
10.CB32 329 a 1.6 abc 12.0 abc 193¢
11.Uw17 299 a 1.6 abc 12.0 abc 18.3 cd
12.WB19 279 a 1.6 abc 11.0 bcd 25.7 a
13.Cowley 301 a 1.4 bc 10.3 cd 23.7 ab
14 Keller 302 a 1.5 abc 10.0d 18.3 cd
15.Wray 279 a 1.7a 10.7 bcd 14.7d
CV (%) 7.8 9.5 1.7 11.1
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U 2561
WUG/aewug ANENAY  Lurugudnans Uty ANY1IYDABN
(wa1.) adu (au.) (91.) (w1.)
1.CB1 252 a-e 1.4 12.5 a 19.2f
2.CB5 245 a-e 1.4 11.5 a-d 19.1f
3.CB7 266 abc 1.3 124 a 21.2 def
4.CB8 274 a 1.4 125 a 24.4 abc
5.CB14 266 abc 1.5 119 ab 21.4 def
6.CB16 257 a-d 1.4 12.2 ab 20.9 def
7.CB17 261 abc 1.2 12.0 ab 20.1 def
8.CB23 272 ab 1.4 11.7 abc 24.3 abc
9.CB31 244 a-e 1.2 10.6 cde 22.5 bcd
10.CB32 228 de 1.2 10.3 de 22.6 bcd
11.UW17 236 cde 1.3 10.4 de 25.6 a
12.WB19 241 b-e 1.3 11.0 bcd 21.9 cde
13.Cowley 237de 1.3 11.9 ab 19.8 ef
14 Keller 234 cde 1.3 10.5 cde 24.9 ab
15.Wray 222 e 1.5 9.4 e 19.7 ef
CV (%) 7.6 8.4 5.7 6.2
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Nl 2561

WUG/aewug GRQHGRAT Wurugudnanedn ANYIIYDABN
(31.) Ay (val.) (31.)
1.CB1 181 cd 1.4 ab 17.9 bc
2.CB5 198 abc 1.4 ab 18.6 bc
3.CB7 226 ab 16 a 21.3 bc
4.CB8 195 a-d 1.3 ab 21.2 bc
5.CB14 178 cd 1.2 ab 20.9 bc
6.CB16 174 cd 1.0b 175c¢
7.CB17 227 a 1.6 a 19.4 bc
8.CB23 192 bcd 12b 19.9 bc
9.CB31 196 a-d 1.0b 21.6 bc
10.CB32 161 d 10b 20.4 bc
11.Uw17 184 cd 1.2 ab 242 b
12.WB19 179 cd 1.2 ab 19.3 bc
13.Cowley 188 cd 1.2 ab 20.1 bc
14 Keller 179 cd 1.4 ab 23.0 bc
15.Wray 187 cd 1.4 ab 30.4 a
CV (%) 9.7 16.6 154

Anadsluanuifeifuinumesnuswuilaunu lluaneaiun1eadi Aszsuanudioagiu 95 % tneds DMRT
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M99 4 N BIAUTTNOUNANGRN WAZANAINTBIT1INIMIY B AUEITELAETAIUINSNYATINGTYTDL

U 2561
WUG/aewug Ywtindusa Vsunauthay AURIU
(nn./13) @n/13) (29AU3ND)
1.CB1 352 k 955 ¢h 14.3 cd
2.CB5 4,533 h 2,060 cde 15.3 bc
3.CB7 2,596 j 578 h 14.0 d
4.CB8 7,658 b 2,850 b 13.7 de
5.CB14 2,667 j 567 h 8.7¢
6.CB16 5,960 e 1,913 c-f 173 a
7.CB17 5,387 f 2,162 cde 10.7 f
8.CB23 4,100 i 1,529 efg 16.0 b
9.CB31 4,865 ¢ 1,618 def 183 a
10.CB32 4,387 h 1,336 fg 17.7 a
11.UW17 8,233 a 3,617 a 12.7 e
12.WB19 5,231 f 2,193 cd 14.3 cd
13.Cowley 6,086 d 2,108 cde 173 a
14 Keller 6,196 d 2,516 bc 12.7 e
15.Wray 6,857 ¢ 3,107 ab 9.7 fg
CV (%) 2.4 175 4.34
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]

ﬁus‘/ﬁwﬁué 13’11&1:!’ﬂlélluﬁﬂ ﬂ%a:ﬂmﬁ'?ﬁ”'u ﬂ’lﬁﬂl‘lﬂ’i’lu‘
: : (nn./13) @n5/13) (GNGRITERE)
1.CB1 8,067 abc 131 a 19.9 abc
2.CB5 9,395 a 219 a 20.5 ab
3.CB7 8,249 ab 225 a 19.9 abc
4.CB8 9,338 a 198 a 18.0 cd
5.CB14 7,991 abc 190 a 19.8 abc
6.CB16 7,462 b-e 198 a 19.5 abc
7.CB17 7,422 b-e 214 a 19.5 abc
8.CB23 6,538 b-e 171 a 19.9 abc
9.CB31 5742 e 119 a 19.8 abc
10.CB32 6,240 cde 199 a 20.1ab
11.Uw17 5,707 e 234 a 20.1ab
12.WB19 6,031 de 153 a 213 a
13.Cowley 7,675 a-d 165 a 19.2 bc
14 Keller 6,649 b-e 222 a 16.4 d
15.Wray 9,289 a 295 a 19.8 abc
CV (%) 12.9 29.0 5.1
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U 2561
WUG/aewug Ywiindusa USunasthay AU
(nn./13) @n/13) (29ANU3N)
1.CB1 2,756 358 b 18.6 abc
2.CB5 3,502 447 ab 19.5a
3.CB7 3,778 306 b 19.3 abc
4.CB8 3,587 471 ab 17.3 abc
5.CB14 3,600 411 b 19.1 ab
6.CB16 3,227 285 b 18.0 abc
7.CB17 2,871 378 b 17.2 a-d
8.CB23 3,538 681 a 16.2 bcd
9.CB31 2,791 227 b 17.7 abc
10.CB32 2,631 260 b 16.3 bcd
11.UW17 3,253 280 b 16.7 a-d
12.WB19 2,151 221 b 17.2 a-d
13.Cowley 2,289 337b 17.7 abc
14 Keller 3,440 415 b 143 d
15.Wray 2,884 449 ab 15.6 cd
CV(%) 22.9 38.8 9.0
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M99 4 9 03AUTENDUNANER LavAMAINYBITIINVIY & AUEIIBUALITALINITNYATING

U 2561
P 13'11/113?1.6’1'14361 ﬂ'%a:ﬂmﬁ'ﬁ'u m']w;;'nj
: : (nn./13) @n/13) (29AUSN)
1.CB1 3,418 b-e 729 16.7
2.CB5 3,969 bcd 800 17.7
3.CB7 4,418 a-d 836 19.1
4.CB8 5,093 ab 898 18.0
5.CB14 3,022 b-e 489 17.5
6.CB16 2,820 cde 356 17.3
7.CB17 3,760 bcd 960 18.1
8.CB23 3,453 b-e 453 15.4
9.CB31 2,342 de 373 18.2
10.CB32 1,556 e 160 155
11.UW17 6,178 a 613 16.3
12.WB19 4538 a-d 613 16.9
13.Cowley 3,731 bcd 658 17.0
14 Keller 4,622 abc 240 15.6
15.Wray 5.222 ab 684 17.3
CV(%) 29.1 77.5 7.9
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N1sNARaeN 1.3 Yraadgnimunzaudeamnndrinamnulugguds

M990 5 N AUEIRIUAIUALATVEIUIHIU 3 Wug Lakn Keller Wray Cowley fiugnaas
POUNNTIAN NUATNUS kavdua 2559 o AUEITURALITLINITNYATINYTYTO]

[ 1 d' v 4 1/
v ¢ L9128 ALY (WUI)
wuﬁ‘i’ %) L4 S !
UNS1AY NUATNUD FHTRTCEY

Keller 249 268 321 a 280
Wray 245 276 260 b 260
Cowley 242 280 327 a 283
ANadY (Row) 245 275 303

Grand Mean = 274 C.V.(a)=5.46 CV.(b)=5.72

1/ 4 = ¢ a o A 1Y o a4 Y 1 L w a o o ax
ﬂ']LaaﬁﬂuafﬂllﬂL@U]ﬂu‘ﬂm’]ﬂ@?ﬁ]@ﬂwﬁLﬁﬁJa‘Uﬂu lﬂJLLmﬂ@qﬁﬂquﬂﬂﬂm 75EAUAUIBIY 95 % Lneds DMRT

M13199 5 ¥ ANUERUIEURLATIVRIT NI 3 Wug LAl Keller Wray Cowley iuanyasfiou

UNIAY NUATTUS Lazdiunay 2560 o AUEITeLaTHMUINTINYATINGTYTE]

[ 1 nd' %4 [-1 1/

v ¢ 4291281 ALRay (WUS)
WUy o2 - ’

UNI1AY NUATNUD FRTRIEY
Keller 213 253 271 246 ab
Wray 209 228 221 219 b
Cowley 252 253 287 264 a
ALady (o) 224 245 260

Grand Mean = 242.94 CV.(a)=15.1 CV.(b)=13.8

1/ { ¢ Y 9 o P o | | o aa a o ') an
AaagluanuineITuRnumesnysuilaui lduansnatunieda Aszauanudiatiu 95 % lne3s DMRT

M13199 6 n ululuprestinrimau 3 s lawn Keller Wray Cowley fivgndiaidiou unsiay
NUAMUS Uarduaw 2559 o AUGITULALITAILINITINYATINYTY o]

1 1 z:l' v [-1 1/
v ¢ 4291281 ALRAay (WUS)
Wug o2 - ’
unsIAY NUNTNUS JuU1AU

Keller 12.6 ab 14.4 16.8 b 14.6
Wray 128 a 14.3 15.2 ¢ 14.1
Cowley 120 b 14.5 178 a 17.7
ANade (Row) 12.4 14.4 16.6

Grand Mean = 14.46 CV.(a)=3.81 C.V.(b)=3.51

1/ { & Y Y o o | ' o aa a o ‘Y] A
Anedgluanuimeifuinumesnuswmiiauiu luuaneatun19@di Aszsuanudasiu 95 % taeds DMRT
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M13199 6 ¥ Fulufuprestirinanu 3 sus lawn Keller Wray Cowley Ugntidifiou unsiay
NUAMLS Uazduiau 2560 o AUGITELALIRIUINTINYATINYTYTA]

[ 1 d' v 4 1/
v ¢ 42491781 ALRaY (WUI)
wuﬁ; %) 4 = !
uNIIAY NUATWUD AuAU
Keller 12.7 13.52a 124 b 12.8
Wray 13.1 126 b 124 b 12.6
Cowley 12.4 139 a 13.5a 13.3
Aads (Wow)' 12.7 13.3 18.8 12.9

Grand Mean = 12.9 C.V.(a)=3.99 CV.(b)=3.59
1/ a ¢ a o A 9 o = o ' | o aa a ) A o aa
Anedgluanufenuinumesnesuilaunu luuananeiun1e@da Aseauannudiagiu 95 % Laeds DMRT

¥

A1599N 7 N ANNETIYEREN (WURWLAS) VeI 3 Wug tauA Keller Wray Cowley M1ugnaas
Wau UNTIAN NUNTWUS wazdlunay 2559  AudITeuasiRuINISINYRTNYTysal

[ 1 d' %4 [-1 1/
v ¢ 42491781 ALY (WUI)
ug o2 - ’
uNIIAY NUATNUD FHTRIEY
Keller 25.6 23.0 28.6 25.7
Wray 18.3 17.1 35.4 23.6
Cowley 20.8 23.6 19.7 214
ALady (feu) 215 2122 27.9

Grand Mean = 23.54 C.V.(a)=52.83 C.V.(b)=45.82

1/ s = s a o A 1Y o = Y 1 v aa o Y o o ax
ﬂ’]Laa‘éﬂ,uafﬂllﬂLWUQﬂUWWWQJWQU@ﬂwﬁLMNSUﬂU lﬂJLLC‘]ﬂWWQﬂUW’NﬁﬂW 7sgauAUIRIU 95 % Lnads DMRT

M19199 8 N LuEUANINaIEIIUYURALATVRIU NI 3 UG Laun Keller Wray Cowley
Ugnaiaiiion unsiau NS waslunay 2559 o AUEITuLasiAuINITNYATINYTYT0I

1 1 z:l' v [-1 1/
v ¢ 4291281 ALRAay (WUS)
ug o - ’
UNIIAY NUATNUD FTRTCET
Keller 1.6 1.7 1.9 1.7 a
Wray 1.6 1.6 2.0 1.7 a
Cowley 15 1.6 1.7 16b
ALady (o) 1.6 c 1.7 b 18 a

Grand Mean = 1.69 C.V.(a)=5.10 C.V.(b)=9.07

1/ 4 a ¢ v 1Y o = Y i v aa a A o ax
ﬂ’]Laaﬁﬂ.uaﬂllﬂLﬂ&]’)ﬂummﬁJﬂ']Uaﬂ‘UiLVﬁJf’JUﬂu luLLMﬂmﬁﬂﬂ‘IAWﬁﬂaﬂm NILAUANMULYDUU 95 % 1935 DMRT



M19199 8 ¥ LU UAUENA A WUIIUANATVEUINMI 3 Tug Lawn Keller Wray Cowley 1
Ugndiafien unsiau NUATMUS wazilunau 2560 a AudITeuaginuINIsinyms
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InyTYsed
' f a o ¢\ 1/
o ¢ F9L81 ALRAY (WUS)
wuﬁ; %) 4 S !
UNIIAY NUATNUD FHTRTCEY

Keller 1.6 1.9 1.5 1.7 a
Wray 1.6 2.0 1.5 1.7 a
Cowley 1.3 1.8 1.3 1.6 b
Aade Giew)’  15a 19a 15b

Grand Mean = 1.63 C.V.(a)=9.99 C.V.(b)=7.37

1/ a s a o A v o = Y ' v aa a o A o aal
V’ﬂLﬁafﬂ,uafﬂmﬂL@HQﬂUWWWNWQEQﬂwiLMNQUﬂU 13JLLmﬂmNﬂu‘1/maam NILAUANMULLBUU 95 % IfﬂEJ’Jﬁ DMRT

M13199 9 N U wlinduan (Fusiels) vestniihamiu 3 g laun Keller Wray Cowley N1Ugnag
Wou UNTIAN NUNIWUS waziunau 2559 ol Audidouasinuinsinensinysysal

"> Y391981 Anadey (Wug)”
UNAY NUATWLS fluney

Keller 33,57 21.61 23.93 26.37

Wray 13.26 19.61 20.11 17.66

Cowley 8.48 20.89 20.55 16.69

ALeds (Fou)  18.43 20.71 21.53

Grand Mean = 20.22 C.V.(a)=81.23 C.V.(b)=74.69

1/ s = s a o A 1Y o = Y 1 W aa o Y A o ax
ﬂ’]Laa‘éﬂ,uafﬂllﬂLWUQﬂUWWWQJWQU@ﬂwﬁLMNSUﬂU lﬂJLLmﬂmqﬂﬂumqﬂﬂﬂC‘] AsTAUAUTBNY 95 % Laeds DMRT

M13799 9 ¥ Uminduan (Fusials) vead1ieminu 3 Wug laun Keller Wray Cowley idgnaie
Wou UNTIAN NUATWUS wagduna 2560  AUEITBRASTRILINTNYATNYTYTOl

' f a o o1/
v ¢ %9128 ALRAaY (WUS)
Wug o2 - ’
unsIAY NUNTNUS quU1AU
Keller 15.38 17.50 15.10 15.99
Wray 15.15 17.83 16.08 16.35
Cowley 13.05 17.33 14.35 1491
ﬂ"]LQ?]‘IEJ (Lﬁauf 14.52 17.55 15.18 15.75

Grand Mean = 15.75 C.V.(a)=16.68 C.V.(b)=18.97

1/ s 4:4' ¢ o Y o & Y ! o aa a o o o ax
ﬂ']LﬂaﬂiuﬁﬂuﬂL@EJ'Jﬂumm']ﬁJ@'ﬂEJ@ﬂHﬁLWJJE]UﬂU iuLLmﬂmﬂﬂumﬂaﬂm NTILAUANULTDUU 95 % Iﬂﬂ']ﬁ DMRT



M19199110 n USanauhau @Enssiels) vesdnanemanu 3 siug loun Keller Wray Cowley 7Ugneas
Wau UNTIAY NUNWUS wazdlunau 2559  AudITeuasiauINIsInyRsSnysysal

"> Y9981 ARy (Wug)
UNIIAY NUATNUS fiunay

Keller 3,546 a 6,671 a 7,466 a 5,994 a

Wray 4,322 a 4,396 b 5511 b 4,742 b

Cowley 2,409 b 5,527 ab 4,883 b 4,273 b

Auade (Wew) 3,526 b 5,531 a 5,953 a

Grand Mean = 5,003 C.V.(a)=12.40 CV.(b)=17.65

1/ a s a o A v o = Y ' v aa a o A o aal
V’ﬂLﬁafﬂ,uafﬂmﬂL@HQﬂUWWWNWQEQﬂwiLMNQUﬂU 13JLLmﬂmNﬂu‘1/maam NILAUANMULLBUU 95 % IfﬂEJ’Jﬁ DMRT

M13199110 ¥ USunautAu (Bnseials) veatnavinemanu 3 fiug laud Keller Wray Cowley Niugneas
Wou un1AL NUAIUS wazliunAl 2560 a gueITeuazimuInIsinensnesysal

[ 1 d' %4 [-1 1/
v ¢ 42491781 ALRaY (WUI)
ug o - ’
UNI1AY NUATNUD FRTRIEY
Keller 4,159 5,331 4,249 4,580 a
Wray 3,922 4,486 3,341 3,916 ab
Cowley 2,681 4,143 3,543 3,455 b
Aady Giew)’ 3,587 b 4,653 a 3711 a

Grand Mean = 3,984 C.V.(a)=20.04 C.V.(b)=21.57

1/ s a s a o A 1Y o = Y 1 v aa o Y 4 o ax
ﬂ’]Laa‘éﬂ,uafﬂllﬂLWUQﬂUWWWQJWQU@ﬂwﬁLMNSUﬂU lﬂJLLC‘]ﬂWWQﬂUW’NﬁﬂW 75LAUAINULTDIY 95 % Lneds DMRT

M13299 11 N AU (83FUING) vaet1vamu 3 g laun Keller Wray Cowley fUgnaq
Wou uns1AL NUAIUS waziiunal 2559 a guiifeuazimuinisinunsnesysal

[ 1 z:l' v [-1 1/

v ¢ 4291281 ALRAay (WUS)
Wug o p- ’

UNIIAY NUATNUD FHVREY
Keller 17.75 17.75 13.25 1558 b
Wray 19.25 18.50 16.50 18.08 a
Cowley 20.75 16.50 15.50 17.58 ab
ALady (o) 19.25 a 16.92 b 15.08 ¢

Grand Mean = 17.08 C.V.(a)=6.66 C.V.(b)=9.32

1/ 4 a ¢ a v 1Y o = Y 1 v aa a A o ax
ﬂ’]Laaﬁﬂ.uaﬂllﬂL@U?ﬂummqﬂﬂ’laaﬂﬁiLﬁﬁJf’JUﬂu leILLWﬂWWQf‘IU‘W'NﬂfIW NTILAUANMULTDUU 95 % 1935 DMRT
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M990 119 ANUIU (831U3ND) 209019911 3 iug Lawn Keller Wray Cowley Miugnaas
LADUNNTIAN NUAUS Uazdua 2560 o AUGITULAZITAIUINITNYATLNYTYSA]

' f a o e 1/
v ¢ F9L281 ALRAaY (WUS)
wuﬁ; %) 4 S !
UNIIAY NUATNUD FHTRTCEY

Keller 125 b 153 b 151 b 14.3
Wray 13.0b 17.5a 189 a 16.5
Cowley 17.0 a 18.0 a 18.1 a 17.7
Aade Giew)’  14.2 16.9 173

Grand Mean = 16.14 C.V.(a)=4.88 C.V.(b)=9.09

1/ 4 = ¢ a o A 1Y o a4 Y 1 L w a o o ax
ﬂ']LaaﬁﬂuafﬂllﬂL@U?ﬂu‘ﬂm’]ﬂ@?ﬁ]@ﬂ‘lﬂﬁL%ﬁJa‘Uﬂu luLLmﬂmWﬂﬂu%Naﬂm 7sEAUAUIBIY 95 % Lneds DMRT
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NANTIUN 2 N1FIVYLATWAIUIVIINIUUEAA

] o v a % a v . = = = o a
N1sMAaR 2.1 Ananmn1slinananuazANANNUYaINITHEATIIINAAUSBUTIBUAUNITHEN
[y U - - | v oy & v ¢
mMunzdunazanderlunisvan Wunein 2 aanaedialnaiaeedng
M159N 1 HaRER funu nanauwny 1elegvs wasseligvsreniin semnmsugninlnadesderiig
wAsEnTIn 3nusenisugninarhaudaiiuganssaus 2 gudidouasiaunnsinuasimysysel

U 2559
yiaiy NANAR AunNU HamauWMY  swld  s1eldgvdseniaeg
M) ) /s qn3 (uw/nn.)
Talnadesdnd 853 2,718 5,545 2,827 331
F1andn 530 1,249 3,180 1,931 3.64
334 3,967 8,725 4,758
A15199 1(510)
U 2560
ylany Wawdn  dunu waeauwny  5glagns  sheldgvSsdeniog
(n/13)  (ww/ls) w/13) (ww/ls) (Uw/nn.)
Frlnedes 913 2,891 5,935 3,044 333
TR NN 495 1,145 2,970 1,825 3.69

33U 4,036 8,905 4,869




A5T 2 wanAn Funu Haneuuiy 918ldans warseldanSenting wemmigni e
WUgUATNTIA 3 AamensUanniunTuiudidedval 1 audidouasinuinisinuns
LnyTYsad
U 2559
YUANY Wadn  duvu waeeuunu  51gld eldgnsseviis
/s Wl ww/ls) qns (uw/nn.)
Talnaiesdn 853 2,718 5,545 2,827 331
nunzu 240 1,463 2,640 1,177 4.90
37U 4,181 8,185 4,004
AT 2 (510)
U 2560
“Uﬁﬂﬁ?l a v v a 1'% a o
Wemdn  dunu  wameuunuy  seldgns  sneldgndsie
MmA3) Wl wwdd)  wwds)  wide (wwnn,)
TalnaReednd 913 2,891 5,935 3,044 333
NUAZ I 213 1,513 2,130 617 2.90
33U 4,404 8,065 3,661

M99 3 WARER suvu Hanauwny 1elaans wavsnglagvssehevemsugninladednd
TUGUATENTIA 3 MumemMsUanandeanugdeum 84-1 audideuasimuinisinunsmesysal

U 2559
ylady nandn  duvu  wamauwnu  seld s1wldgwdee
mal3)  wwls)  ww/ls) qns g (U/
Frlnadeedng 853 2,718 5,545 / 2,82)17 \ 351
T8 160 1,812 4,480 2,668 16.68
U 4,530 10,025 5,495
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M1519% 3 (519)

U 2560
vilaiy HaWAR  Aunu Wamauunu  T1eldans  sreldgnssieniae
mals)  @wwls)  wwdd)  (uwls) (Uw/nn.)
Tnlnaidoadng 913 2,891 5,935 3,044 3.33
My 148 1,956 3,256 1,300 8.73
334 4,847 9,191 4,344

M990 4 Snsdrunaneuunusianuyu (B/C Ratio) vesn1sugninilnaldesdndiiug

v

[y
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UATENTIA 3 auseien 2 laun diaudaiudanssays 2 mussiuiuddednl 1 uaz

DugugTouIm 84-1 AudideuasianuinIsinumsnysysel

- B/C Ratio
N1UgNWY - q
U 2559 U 2560
FINALALIFRINUAILT 1IN UUER 2.20 2.20
YINALAIARIPUMIENIUNS T 1.96 1.83
Flnaaesdninnudeduden 221 1.90

a o aw o v ' v
NANTIUN 3 ﬂ'ﬁ'ﬁ]ﬂLLagwwuq“UT}V\hﬂlﬂJﬂ’ﬂﬂ

] v A v sy ' v 1 '
N19NA829N 3.1 '5'J‘U'i'JllLLagﬂﬂLﬁ@ﬂWUﬁq‘U']'JW']\ﬂﬁJﬂ'J"IﬂQ']ﬂLLWa\‘iUfﬂﬂﬁl'Ns]sllaﬁﬂ'izwlﬂ‘lﬂﬂ

M13°99 1 Handnvest1valininein 5 unaslgn Nuanieuliquisy 2561 a AudIfeuas

WAWINSINEATNYTYsalAUAYITenY 90 Tu

WENIGH NANAATISEN HANAAWER

(nn./19) (nn./19)
L.0Rg 0.8 9.9uma 24389378 183 0.24 a
2. 0nueFanysel 0.U190gAN 9.9104358NHYT 2.AUNUNYS 174 0.22 ab
3.0MURlUN ALUNUEAT B.9104ITENYYT AUNGLNYS 186 0.22 ab
4. Urunusdlygiiauw 043130 o.01uls 2.9vus11 188 0.19 ¢
501 8.43ueiu 2.neen 137 0.19 ¢

CV (%) 19.7 15.0

o

Anedgluauausfetuinumednysmilaunu wana1eaiun1ea@da Nseaunnudiniiu 95 % tneds DMRT



A15197 2 PUAUALALY uaznanansasenu vasdnriheliingnen 5 unaslgn Tvgnifieu
fiquiey 2561 a Audideuasimunisinunsngsysaliuneiiens 90 Ju
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, Furuduiuiien NANANTI
v gn (#iu/l3) (nSusiadu)
1.0madd n.0m1a 8.Auma T8 23,631 b 783 a
2. 0weanysal m.UueeN 9.01TANYYT .MU 34,216 a 509 ¢
3. 0mAlUN .ULEAT 2.0IENYIN DALHANYST 32,770 a 5.70 bc
4. Jmvuesdlvgiiauw 949730 0.01ls 2.9vue0d 24,861 b 7.70 ab
50UV BAT9LIY 2.1 22,615 b 6.02 abc
CV (%) 16.5 19.2

T
a a 1Y

anadgluanufeinuinumesnusuilaunu lluanmaiun1e@di Asesuanudasiu 95 % Laeds DMRT

A1319% 3 Jusen 50 Weosldud uwavergeannan 50 wWesidud ve3divnelinanein 5 wiasgn
Mgnideuliqguiu 2561 o AUGIToUAIAININITINYATINYTYTO

WERIEH Tusen 50 () Jusanman 50 % ()
101378 9.U71078 9.9UAN8 4T3 5 42 ab
2. 0nuSanysel 0.U190gAN 0.9104358n¥YS 6 36 C
AWNINYS

3.0MuiRlun ALUNNEAY D.UTANTYT A.AUNGNYS 5 41 be
4. Urunusdlygiiau 043130 o.07uls 2.9vus11 5 47 ab
5.0 o 2.neen 4 50 a

CV (%) 16.7 8.8

anadgluanufeinuinumednuysmilauny lduanmaiun19@di Aszsuanudasiu 95 % Lae3s DMRT
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M990 4 anasu kagduiulu vestnihelinainain 5 undslan lgnineuiiquieu 2561
a AUGITELAYNAUINISINYATINYTUTAL

IWERTLG ANgRU(L.) 31Ul ()
101358 9.U79078 9.9UANa T893 141 be 6 b
2. 0 uAsanysain. U A0 0 SN WU ALNANYS 123d 6b
3.07uiRlun AL.UNNEAY .A1ITANYYT AUNGLNYS 130 cd 6 b
4. Urunusdlngiiaiu 049130 o.0uls 2.9ves11 145 ab 7a
501010 8.43eeiu 2.neen 156 a 7a
CV (%) 5.6 5.1

Anaasluanuifeifuinumesnuswmilaunu luuaneaiun1eadi Aszsuanudagiu 95 % tneds DMRT

M58 5 AUNENITN warduud veedhelinginen 5 unrdaan NUgnideuiiguieu 2561 o
AugITLaTRUINTINYATINYTYTR]

unasugn AMUENTN(TN) I (1Hu/599)
101358 9.U71078 9.9UAN8 4T85 35.2 28.0
2. 0nueSanysel 0.U190gAN 0.9104358n¥YS 34.7 27.0
AWNINYS

3.07URlUN ALUNUEAT B.9104ITENYYT AUNGLNYS 35.0 27.0
4. Urunusdlygiiau 043130 o.01uls 2.9ves11 36.1 30.0
Uit .4389i9u 2.k 33.9 29.0

CV (%) 7.6 8.9

anadgluanuifeinuinumesnusuilaunu lduanmaiun19@di Aszsuanudaiu 95 % Laeds DMRT



