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Supattra Saenthet 2010: Effects of Irrigation Frequencies on Fresh Weight of Four Sweet
Sorghum Varieties for Ethanol Production. Master of Science (Agronomy), Major Field:

Agronomy, Department of Agronomy. Thesis Advisor: Associate Professor Ed Sarobol, Ph.D. 107

pages.

The effects of irrigation frequencies on fresh weight of four sweet sorghum varieties for ethanol
production was tested at the Khao Hin Son Research Station, Chachoegsao province during February 2008 —
March 2009. This research was carried out for 2 experiments and a split plot in RCBD was used with 4
replications. Experiment 1 (Feb-May 2008), the main plots were 4 sweet sorghum varieties (SW1001,
SW1002, SW1005 and SW1008) and the sub plots were 4 irrigation frequencies (every 7, 10, 14 and 21 days;
the amount of water for each irrigation frequencies was 35 mm). And experiment 2 (Nov 2008-March 2009),
the main plots were 4 sweet sorghum varieties (SW1001, SW1002, SW1005 and SW1008) and the sub plots
were 4 irrigation frequencies (every 7, 10, 14 and 21 days; four different water amounts 35, 50, 70 and 105
mm, repectively). Experiment 1, the results illustrated that sweet sorghum varieties and irrigation frequencies
did affect days to flowering, plant height, fresh weight, amount of juice and amount of juice/ton cane.
SW1005 gave the greatest amount of juice per 1 ton fresh weight (515 kg) while SW1002 yielded the lowest
(331 kg). Sweet sorghum grown under the most frequent irrigation (every 7 days) gave the highest juice/ton
cane (476 kg) whereas those under the infrequent irrigation (every 21 days) gave the lowest (306 kg). The
greatest ethanol yield was obtained from SW1005 (42.41 I/rai) and 7 days irrigation frequency (53.29 1/rai).
Experiment 2, the results illustrated that sweet sorghum varieties and irrigation frequencies did affect days to
flowering, plant height, fresh weight, amount of juice and amount of juice/ton cane. SW1005 gave the
greatest amount of juice per 1 ton fresh weight (498 kg) while SW1008 yielded the lowest (432 kg). Sweet
sorghum grown under the most frequent irrigation (every 7 days) gave the highest juice/ton cane (806 kg)
whereas those under the infrequent irrigation (every 21 days) gave the lowest (275 kg). The greatest ethanol

yield was obtained from SW1005 (74.31 l/rai) and 7 days irrigation frequency (162.82 I/rai)
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Source of if Mean square (ﬂﬁ‘i/]ﬂﬁﬁ)\‘]‘ﬁ' 1)
variation 918IUBNADN 50%

Replication 3 0.807

Main plot (A) 3 208.682

Error (a) 9 1.710

Sub plot (B) 3 850.932

AxB 9 16.946

Error (b) 36 1.221

Total 63 53.859
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q‘ a 4 9 a 9 1
MINNHINN 2 HaNsAAsIzrHANNLsUsIU ANNFIAY (B UNNNT) 99U 1IN NU
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> v Ay Yo A v 3 !
M4 4 Wus nlasuanuams i lumsnaaoan 1
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Source of ™ Mean square (mizmamﬁ 1)
variation ANUFIAY

Replication 3 132.229

Main plot (A) 3 2,622.229

Error (a) 9 84.340

Sub plot (B) 3 146,365.438

AxB 9 528271

Error (b) 36 123.174

Total 63 7,258.848
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M 4 'W‘L!Tj‘ ‘Vl]lﬂiﬂﬂ?”lllﬂﬂ”liiﬁu”liuﬂ”lﬁ‘ﬂﬂﬁ@ﬂﬂ 1

Source of it Mean sqgare (ﬂlﬁ‘i/mam‘ﬁ' 1)
variation UINUNAUTA
Replication 3 19,891.604
Main plot (A) 3 4,007,133.104
Error (a) 9 20,742.590
Sub plot (B) 3 31,375,538.021
AxB 9 306,070.674
Error (b) 36 16,746.219
Total 63 1,742,093.197
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H a 4 a 3’ qg./‘ a [ 1 ]
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N3 4 Wuﬁ 1/]1@3Uﬂ’31mﬂﬂ151ﬁu16luﬂﬁlﬁﬂﬂa@\ﬁﬂ 1

Source of 73 Mean square (m;mfamﬁ 1)
variation Ysunaninu

Replication 3 20,152.891

Main plot (A) 3 1,911,967.766

Error (a) 9 13,368.821

Sub plot (B) 3 9,282,298.099

AxB 9 525434585

Error (b) 36 11,883.019

Total 63 617,782.153
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Source of it Meall sguare (fpimamﬁ' 1)
variation Ysunanhau aethniinduea 1 du
Replication 3 926.724
Main plot (A) 3 122,599.266
Error (a) 9 1,067.238
Sub plot (B) 3 89,953.266
AxB 9 6,680.355
Error (b) 36 636.957
Total 63 11,636.450
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Source of h Mean square (N3 mamﬁ 1)
variation AANITUNINU

Replication 3 0.094

Main plot (A) 3 17219

Error (a) 9 0.049

Sub plot (B) 3 54.823

AxB 9 0.125"

Error (b) 36 0.084

Total 63 3.508
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S AN Yo = v o =
4 WU Tlhl,ﬂi‘]_lﬂ'ﬂllﬂﬂ"liiﬂuﬂuﬂﬁVlﬂE‘]’EN‘VI 1
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Source of if Mean square (jﬂi T]ﬂyam‘ﬁ 1)
variation wesidudiianaua

Replication 3 0.008

Main plot (A) 3 38.022

Error (a) 9 0.017

Sub plot (B) 3 9.212 "

AxB 9 0.817

Error (b) 36 0.022

Total 63 2.381

5 JANNLANANE NN A mmﬁﬁﬁizﬁ’umwm%ﬁu 99%
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H a P s3I Jo
ﬂ‘li‘mwuaﬂﬁ 8 Wﬁﬂ”li’;tﬂ'i”l“’ﬂﬂ’ﬂﬂtlﬂiﬂi’m Lﬂﬂﬁlgﬁu@]uﬂlﬁqaﬂéiﬂﬁﬁ ﬂgiﬂﬁ Lla‘;’,v\li‘ﬂi@]ﬁ

@ d A Yo = 9 oy A
51]@\15111'3'1/‘]']\11’7'3']1!1/]\1 4 NUT N llﬂﬁ‘llﬂ')’]llﬂﬂﬁliclﬁu']ﬁluﬂ'ﬁﬂﬂﬁ@\ﬁ/] 1

&9

Source of 73 Mean square (mﬂmamﬁ 1)

variation ylasa nglaa WynTaa
Replication 3 0.006 0.004 0.001
Main plot (A) 3 12218 3.426 0.815
Error (a) 9 0.005 0.003 0.007
Sub plot (B) 3 31.389 1235 2337
AxB 9 0.409 0.055 0.130
Error (b) 36 0.004 0.008 0.006
Total 63 2.138 0.235 0.173
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Source of if Mean square (N9 mamﬁ 1)
variation HanaalonIuea

Replication 3 14.384

Main plot (A) 3 2,208.304

Error (a) 9 9.029

Sub plot (B) 3 7,519.245

AxB 9 650.090

Error (b) 36 7.965

Total 63 562.613
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Source of 1 Mean square (msmamﬁ 2)
variation 918IUBNADN 50%

Replication 3 2.625

Main plot (A) 3 174.875

Error (a) 9 0.889

Sub plot (B) 3 697.292 "

AxB 9 3.556

Error (b) 36 1.129

Total 63 42.937
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Source of if Mean square (mﬁgﬂam‘ﬁ 2)
variation ANUFIAY

Replication 3 7.208

Main plot (A) 3 1,086.750

Error (a) 9 2,347.000

Sub plot (B) 3 156,094.292

AxB 9 45.486

Error (b) 36 3.326

Total 63 7,493.889
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Source of b Mean square (ﬂlﬁ ‘vmamﬁ 2)
variation UINUNAUTR
Replication 3 111,725.792
Main plot (A) 3 12,997,712.292
Error (a) 9 28,417.972
Sub plot (B) 3 49,885,477.417
AxB 9 1,786,414.319
Error (b) 36 29,399.469
Total 63 3,275,819.333
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M4 WUG ‘Vl]lﬂ ‘]Jﬂfﬂ‘llf]ﬂ"lii?iﬂ”li%ﬂ‘ﬂ@nﬂ"] Tunsnaaesi 2

Source of it Mean square (ﬂ?jﬂyﬂa@\‘]‘ﬁ' 2)
variation Usunaninu
Replication 3 111,630.604
Main plot (A) 3 3,263,585.563
Error (a) 9 46,092.771
Sub plot (B) 3 59,761,368.438
AxB 9 1,092,900.438
Error (b) 36 58,431.826
Total 63 3,202,606.959
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(M Tansy) veavvhanung 4 WS n1d5uanudmsldiinseduaee T
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Source of = Meargll siluare (?1‘5‘1/1@’619%171' 2)
variation USaninu aerhminduaa 1 du

Replication 3 4,977.599

Main plot (A) 3 14,346.349

Error (a) 9 1,290.155

Sub plot (B) 3 921,684.474

AxB 9 5,747.696

Error (b) 36 1,776.724

Total 63 46,830.603
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v Ay Yo = Y g} [ 1 ~
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Source of it Mean square (mimamﬁ 2)
variation AIANIUNIU

Replication 3 0.150

Main plot (A) 3 24202

Error (a) 9 0.153

Sub plot (B) 3 81.452 "

AxB 9 1.747"

Error (b) 36 0.073

Total 63 5.351
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Source of 73 Mean square (yﬂ”li mﬂyamﬁ 2)
variation nosiFumimanavue

Replication 3 0.101

Main plot (A) 3 82.059

Error (a) 9 0.048

Sub plot (B) 3 12.007

AXB 9 2.806

Error (b) 36 0.038

Total 63 4914
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AMINAADIN 2

Source of it Mean square (mimamﬁ 2)

variation oy lnse nglae WynTaa
Replication 3 0.071 0.005 0.003
Main plot (A) 3 21.993 " 5164 4521
Error (a) 9 0.035 0.002 0.003
Sub plot (B) 3 39.122 25127 1.778
AxB 9 1.661 0.154 0.177
Error (b) 36 0.035 0.003 0.003
Total 63 3.176 0.390 0.328
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a

Source of N Mean square (N3 mam‘ﬁ 2)
variation HananlonIuea
Replication 3 177.203
Main plot (A) 3 4912.077 "
Error (a) 9 57.883
Sub plot (B) 3 75,547.385
AxB 9 2,135.577 "
Error (b) 36 74.302
Total 63 4,195.650
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MSAHIUTZUDIN

msnaaavluanerilszansmwmslviii (field test)

A a A 9 3} A ' o 9 gl
mﬁmﬁaﬂuammwamﬂizﬁmmwmﬂwm 130 ﬂTﬂDTiJﬁiJ1Lﬁ'3JE]ﬂ1§11’TH1
Y g’ a 4 am + ° o
Vo932 uUMs I wnvalsunass Taedsnsciloanaaon (cans test) d115umMsilgn

Y 1
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M ] 9
MWUINA 19 Msmaundsveudurguinatinszilossesiui

Wy [ dudgudnans | @y | idurigudnes | §wey | idusiqudnans
i (1) i (1)) i (31.)
1 5.4 15 53 29 54
2 53 16 5.4 30 53
3 5.4 17 53 31 53
4 5.3 18 5.3 32 5.3
5 5.3 19 5.4 33 5.3
6 5.4 20 5.3 34 5.3
7 5.3 21 5.3 35 5.3
8 5.4 2 5.3 36 5.3
9 5.4 23 5.4 37 5.3
10 5.3 24 5.4 38 54
11 5.3 25 5.4 39 54
12 5.4 26 5.3 40 5.3
13 5.4 27 5.3
14 53 28 54

213.60 IFUANAT

z ] 4 [ g’
waﬁmmwmma«ﬁ’umg{umanmzﬂmsmmm

534 IHUAINAT

v 9
Wurgudnarumasvenszilossessuii 213.60 + 40
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a + o g} 7ZD J a
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J a
A% ANUIANLEUALLAT

U515 ve9nszuonnIg
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x H = A%
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Unua1 D = LﬁuN"lfjm'c’JﬂﬁNLﬂﬁﬂm@ﬂﬂﬁgﬂ’ﬂﬂﬁﬂﬂﬁ‘ﬂu"l (MITNAUINT 13)

£ 3 4V
3.14(5.34)
H = 0.044673V  IHUALNAT
nie H = 0.44673 V Haaes

Y v o = :j + o g’ Y a
fllgblﬂﬂ')'luﬁﬂwu‘ﬁql@ﬂﬂ')'lﬂﬁﬂGUE]\1°L!111”]53ﬂ@ﬂi@ﬁiﬂu1ﬂﬂﬂﬁﬂ’lﬂﬁﬂl@ﬂ
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v Y Y v
M3196u1InH 20 Usuaveailunszilossessviin @unar 1 ¥ 1u9)

aoL:VU v v? ‘d _a‘ a°1ju v v? ‘d _a‘

fl il
1 145.00 | 64.78 2.96 21 123.50 | 55.17 6.65
2 16320 | 7291 | 11.09 22 147.00 | 65.67 3.85
3 130.00 | 58.07 3.75 23 129.50 | 57.85 3.97
4 118.50 52.97 8.88 24 153.50 68.57 6.75
5 117.00 52.27 9.55 25 167.00 74.60 12.78
6 167.00 74.60 12.78 26 112.00 50.03 11.79
7 143.50 | 64.11 2.29 27 137.50 | 61.43 0.39
8 123.50 | 55.17 6.65 28 155.50 | 69.47 7.65
9 175.50 | 78.40 | 16.58 29 145.50 | 65.00 3.18
10 110.50 49.36 12.46 30 139.50 62.32 0.50
11 130.00 58.07 3.75 31 147.00 65.67 3.85
12 140.00 62.54 0.72 32 109.00 48.69 13.13
13 113.50 | 50.70 | 11.12 33 113.00 | 50.48 | 11.34
14 140.50 | 62.77 0.95 34 166.50 | 7438 | 12.56
15 120.00 | 53.61 8.21 35 113.00 | 50.48 | 11.34
16 140.00 62.54 0.72 36 137.50 61.43 0.39
17 132.50 59.19 2.63 37 149.50 66.79 4.97
18 140.00 62.54 0.72 38 132.00 58.97 2.85
19 147.50 | 65.89 4.07 39 158.50 | 70.81 8.99
20 150.00 | 67.01 5.19 40 151.50 | 67.68 5.86
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vy = awdniugueanuanveainlunseilossessunisulsinasves

S Ao yy ] 1/ 2/ o o = 7
Mndaldnnnszuenais ldan v "x 044673 = v, dmsuanuanveaii
Tunszileaseasuriunde = 2 V7 +40 = 2.472.96 + 40 = 61.82)
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(Hadwasno¥ 1ua)
AUNT WYYV (coarse sand) 10.0 - 25.5
AUNI A0 (fine sand) 12.5 - 19.0
AUIINIUNT WY (fine sandy loams) 12.5 - 19.0
AUTIUAZNOUNT Y (silly loams) 10.5 - 19.0
ausuduaumiien (clay loams) 7.5 - 19.0
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1. 1n509ATIZH High Performance Liquid Chromatography (Water Corpoation, MS, USA)
d‘ o'/ d‘ 1 1 9 = 1 c; 1 [}
2. IATOIBULUUIIUIAYD ?JTHﬂTllﬂﬁgLﬂEJﬂhllIGHﬂ'ﬂ 0.01 N3U.
3. dou
e

4. TagANuau

=\ 4
5. UNNDT

6. VIABWY
=
a1ny
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1. Ca-EDTA (Calcium Titriplex ~ dehydrate)
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2. thanasg Inse

9
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5. WInau
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M3
o 1 A 4 I
1. MIA38Y Ca-EDTA 19UV 0.05 nSunoans e 14131 mobile phase
%4 Ca-EDTA 91131 0.05 AT azmﬁjé’ha double deionized water U195 100

v Y v

Haaans AuaUNIENIazaenuadImeldvinlsulSuiasvina 1000 Hadans (NAIMwULH

e Ca-EDTA @18 double deionized water ad1uviadsuisunas) Usvisuas Taels double

deionized water IUDIVANTOIAUNIVTU VA 0.45 Tuasou 1d2 laeimeadalenisidans
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Tes1in (2210 Branson Ultrasonic, USA ) Aauiiun14a1u (aasmseuliuinwe lunms 14y

9
1a59 sz 2-3 )
= Yy Y v 1A A Y
2. M3ATN Ca-EDTA 1[UNUU 0.5 NSUADAAT 1o 1% regenerate column

Mmsdreneand regenerate column Lﬁl’e) run mobile phase ATU 5 ans w?mﬁa
peak Tlay¥1 1 Ca-EDTA 1191 0.5 051 aza18878 double deionized water U511a15 100
fiaaanT AUIUNTZINY Ca-EDTA azanoniue eaneladuinlunlsinasuina 1000 Tadans
(ﬂﬁ?amﬁmzﬁcld Ca-EDTA @78 double deionized water ad 1193015115 1105) USuSuas
Taald double deionized water IUDIVA NTBIAIWIVTY V1A 0.45 Tunsou udd laermer

A101n3099aA51 141iA (2210 Branson Ultrasonic, USA ) noutimnlfaiu
=~ 2’ 2K A a I
3. mamsouasazawnasgIviiaadeigeinea iy Internal standard

suseiinea g lasa ngladuazlgnladg neldgaarns Aruguaumngil 60
~ I o I~ d’l 1 ) 9 = a
periaadea ITunannu 3 ¥l azinululagaanuduneminnlsnu mawisuwei
N9 WUTUSTOUDE 5 (5% Sorbitol) FA¥LNOA 91UIU 5 ATV ALAAY double deionized
water 1511917 50 HaAaAT AUIUNTZNI Ca-EDTA azarenua o ldvialsuilsuins
Y v
YUIA 100 Hadans (Na1Msuzn lasoiinoadls double deionized water adluv291/50

1511019) U5u5 a5 Taeld double deionized water DUDIVA

= o a A £ o
4. MIawIeNAITazaeNINIFININTa 3 ¥ila Ao 9 lasd nglaauazvlalaa &ail

A I
%0UNOA (1)1 Internal standard

%ﬂi‘immmmgm 3 ¥l Aoy IasasuIu 4 nsu awdaeng Iaauag vgn Tae
6198 0.4 n3u ldaslubnines i double deionized water 31105 50 adans Au
%uﬂizﬁ'@ﬁymmmmyucluﬁﬂmaé{azmﬂwm oeldvialsudsuaes vuie 100 dadans
hansazmenizenalithmayTasamnasgudiamndudueglugaederas 0.2-2 dwisy
ﬁWHﬁﬂQTﬂmszﬁ;ﬂTGI’diJWliﬂWuL%E]iﬂﬂﬁ)ﬁﬂ’JﬁJlsﬁjiJ"fljuﬂg:iuéﬁﬂ%jﬂElaz 0.02-0.2 Tagidu

mMyazalesaineauiusosas 5 151103 10 tadaasasluvialsulsung vua 100
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standard 19UFUS08AL 0.5 NTVIAWUUTU VUIA 0.45 TUATOU NOUAANATOI HPLC

5. wsufothuiotinninaziriauazesslsznouvenina
FafrotainautThan R iInT 09810619887 I2ATHN T8 Whatman
No.1 31191 1 a5 laluvindsuilsuas vina 100 Hadans wuasazateseiinea WUy
Zovaz 5 151na3 10 Taaansaaluvialsulines AeuliulSinasdreindusuiia
e W ansaz oo ahmaiiaeinea uiiu Intemal standardituduosaz 0.5

AIDIRWNUUTU YUIA 0.45 TuaTau noudAdIATe HPLC

Standard sucrose

600000 7y — 55553x +749.8

500000 Rz — 09997
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300000
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200000
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Standard glucose
800000 4 vy = 68308x —2237.8
2
600000 - R™ = 0.9998
=
.80 400000 -
=
200000
0 ) ) ) ) 1
2 4 6 8 10
concentration (g/1)

v Y
MUEING 2 nslnaspiudmsumsnninang Ine

Standard fructose
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= 400000
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concentration (g/1)
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lq ¥ Y 9
Wunldns il x ANuUYY Standard

Y 9 v [
ANUAUNUVUAIDYN (mg/L)

Y ]
ﬁuﬁié]}ﬂﬂw Standard

Y 1
USinanivna (Umol) = Auduiua19613 (mg/L) x Snasansazarenszviond (1)

Y Yy 9
w2 Tuana(g/mol) x WINUNAIENTIIAY (2)

MInaNaraneNIUea
CH,,0, + Yeast —> C,H,OH + CO,
(nglam) (19M1109)
100 lbs 51.11Ibs  48.89 Ibs

v 9
MNEUINT 4 ﬁilﬂ'l'iﬂTﬁNaﬂ!@ﬂ1u@a%1ﬂﬁ'}ﬁ1ﬁﬂ@jﬂﬁiﬂﬂﬂi$‘U’J°L!ﬂ1§°ﬁﬁﬂ (Murtagh,

1999)

CIZHZZOH + H2O C6H1206 + C6H1206

(xlase) () (nglam)  (gnlam)
342058 18 AT 180 NS 180 AW

4‘ ' o3| 2’
MWEUING 5 aumsmsdesaaiey Insatluimang InauazWin I (Murtagh, 1999)
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4
[

IBMIAIUNaNaaRMua (Faulaann wIydna tazaws, 2546)

NN 5111 nsuveaemuea wanainiaang laa 0.1  nA.
PNIUea 1 ansuAIINY 793.9 NTY " 01x793.9 = 155  an. (1)
51.11
Ysuanhdy - 100 Sy Whaasg Inse A N5y
wmaglase A nfu waadhwdenanglea Ax180 = B sy ()
342
Iavhaang Tne Bx 10° nn. ninfFuaninuy 0.1 .
Y
mang Ina 155 nn. " 01x155 = C . ()
Bx 10~
a oy 3 a 9 a
Sy C o HanEMUOA Ia 1 ang
Yy 9 Y
Usahay D nneeimingalau " 1xD = E ans (@)
C
HananAuaa 1,000 np.  Wasemueald E ans
Y
LUUHANAAAL AR F  an. " ExF = G ans (5
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