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Research Title : Effects of Panicle Cutting and Foliar Application of Glyphosate on Sucrose Content
and Juice Extract Yield of 4 Sweet Sorghum Cultivars
Researcher  : Mr. Somyot Detpiratmongkol

Facuity : Agricultural Technology =~ Department : Plant Production Technology

ABSTRACT

Presently, the lack of information about the effects of cultivars, panicle cutting and sweet
sorghum ripener such as glyphosate on sweet sorghum crop yield and quality has been the primary
factor impacting the sugar and ethanol sector in Thailand. So, the aims of this work were to find out the
effects of panicle cutting and foliar application of glyphosate on sucrose content and juice extract yield
of 4 sweet sorghum cultivars. Two experiments were conducted during March to August 2012, at
Faculty of Agricultural Technology, King Mongkute’s Institute of Technology Ladkrabang, Bangkok.

The first experiment was_carried out under field condition. ‘A split-plot in randomized
complete block design with three replications was used. Main plot were four sweet sorghum cultivars
(Ethanol 2, KKU 40, Cowley and Suwan sweet 3). Four foliar application times of glyphosate and non-
spraying glyphosate (as control) were as subplot. The results were revealed that there was no
interaction between sweet sorghum cultivar and date of spraying glyphosate. Growth and yield of
Ethanol 2 gave the highest followed by KKU40 and Cowley, respectively while Suwan sweet 3 gave
the lowest. Glyphosate application at different growth stages affected on growth and yield of sweet
sorghum. Stem fresh weight and juice extract were higher at dough stage than both milking stage and
heading stage. However, the biomass yield was lowest at flowering stage.

The second experiment was conducted. A split-plot in randomized complete block design with
three replications was employed. Main plot were four sweet sorghum cultivars (Ethanol 2, KKU 40,
Cowley and Suwan sweet 3). Four panicle cutting times at different growth stages and non-panicle
cutting (as control) were as subplot. The results were revealed that there was no interaction between
sweet sorghum cultivar and panicle cutting times. As four sweet sorghum cultivars, Ethanol 2 gave the
highest growth, stem fresh weight and juice extract yield followed by KKU 40, Cowley and Suwan
sweet 3, respectively. For the panicle cutting at different growth stages, maximum growth and stem
fresh weight yield and brix degree was obtained from the cutting at panicle initiation stage and
minimum was obtained from non-panicle cutting (controt).

Keywords: panicle-cutting times, glyphosate, growth, yield, sweet sorghum
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Effects of panicle-cutting at different growth stages on
growth and yield of sweet sorghum
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ABSTRACT: The objectives of this experiment were to determine the response of the four sweet sorghum culti-
vars to panicle-cutting times at different growth stages. The experiment was carried out at the field of Faculty of
Agriculture Technology, King’s Mongkut Tnstitute of Technology Ladkrabang, Bangkok during March to August
2012. A split-plot in randomized complete block design with three replications was used. Main plot were four sweet
sorghum cultivars (Ethanol 2, KKU 40, Cowley and Suwan sweet 3). Four panicle cutting times at different growth
stages and non-panicle cutting (as control) were as subplot. The results were revealed that there was no interac-
tion between sweet sorghum cultivar and panicle cutting times. As four sweet sorghum cultivars, Ethanol 2 gave
the highest growth, stem fresh weight and juice extract yield followed by KKU 40, Cowley and Suwan sweet 3,
respectively. For the panicle cutting at different growth stages, maximum growth and stem fresh weight yield and
brix degree was obtained from the cutting at panicle initiation stage and minimum was obtained from non-panicle
cutting (control).

Keywords panicle-cutting times, yield, growth, sweet sorghum
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InalWiannialu 5 szeemssalaliun panicle initiation, heading, milking, dough stage ua% non
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ABSTRACT

Presently, it is lack information the influence of foliar ripener application on growth and
productivity of sweet sorghum. Thus, the objectives of this experiment were to determine the
response of the four sweet sorghum cultivars to foliar application of glyphosate at different
growth stages; The experiment was carried out at the field of Faculty of Agricultural Technology,
King's Mongkut Institute of Technology Ladkrabang, Bangkok during March to August 2012. A split-
plotin randomized complete block desigh with three replications was used. Main plot were four sweet
sorghum cultivars (Ethanol 2, KKU 40, Cowley and Suwan sweet 3). Four foliar application times of

glyphosate and non-spraying glyphosate (as control) were as subplot. The results revealed that there
Key words : glyphosate, growth, yield, sweet sorghum

E-mail : pex_sweetmuliet@yahoo.com .
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was no interaction between sweet sorghum cultivar and date of spraying glyphosate. Growth and
yield of Ethanol 2 gave the highest followed by KKU40 and Cowley, respectively while Suwan sweet 3
gave the lowest. Glyphosate application at different growth stages affected on growth and yield of
sweet sorghum. Stem fresh weight and juice extract were higher at dough stage than both mitking

stage and heading stage. However, the biomass yield lowest was at flowering stage.

AU
¥nainamanu (Sweet Sorghum %38 Sorgo) HdeanenAanidn Sorghum bicolor (L.) Moench.
fufrwiiinrazautinnalusdiu ansonuseanmwansendulslsuliandides g inga
uazfiengnsiuifieadu (nns. 2548) edaslafinau uninlgniitavhwauiiidoym nanamaiitng
d‘ k%4 @ a 1 T G « 1 v d‘ ol = ] = v v
wiuiilgnlfuandng uiflwefifudacnumanudeuiinanaziiun duads nsuARenIuea litineag

Yyva v =
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\Wiydvln TneAuandléiandsnsuas Doorenbos and Pruitt (1977) drwfuniswuanslnalriannislu
Witdnavhamutiuasinaviulifitinoshannumaimesedi e nsiiudiayalaenisduiiu
ﬁqafjﬁﬁﬂqﬂwmmlw,wia:LLﬂmeiﬂtJLﬁaﬁﬁqﬂwmm_ﬁmq 120 Fundnlgn Wuulasas 3 Hu aanty
dnuengauelu fu uazdensnueansanaindu indouvasddiuludmmiming fusn antuialy
nseadamnanitiuilulasWitasiafiuily Li- cor {1 3100 dauntmrAtrdua iy fiuain
msazaadomn 15 Sundagn TaensfiueilusdutivinaeiunamafanRunasiane tneld
i5asile Brix refractometer Lﬁmﬁm%qﬂwmﬁuﬁmq 120 Fumdatlgn Wil 1 esawns laenianns
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Wug Ethanol 2 ﬁﬁhquwmﬁﬁﬁumnﬁqmwi'm”u 307.34 1iuims sedanaRadtaiama g,
KKU 40, Cowley tiaz S‘uwan sweet 3 %aﬁmmqwmﬁﬁ&iuammwhn”u 13.33, 224 uwar 25.63
wafiiudmudnit dasumsviugasinaliisnmidluiidosaryunnsadfiiudeiiammiumdn Faaving
winilaflEunswugnsina v ianilFnaaugessA RN g 27339 wuitms sataunie
ﬁfm&lquuﬁlﬁ?umswumﬂna‘ﬁwmwﬁ dough stage, milking stage uaz heading stage lagifinamgs
INAFUAARINNIL 0.23, 4.71 uaz8.21 wafidud mudrdy dauniswuensinalriand panicle
initiation stage navhamauiiauguesirutiseiinalneilianugeanaaiai 1111 wesidud
ihuwiingdugn

shwindduantasdaiaament 4 Wuf (Table 1) fieny 120 Fuwdarlgn wudndnarnamany
Wuf Ethanol 2 ﬁﬁ”ﬂuﬁnéﬁﬁuammnﬁqmwhﬁu 732 nfusiafiy sasaguAadia i uWug KKU 40,
Cowley UAz Suwan sweet 3 Tnefitwihdnsusaanaswinmy 30.60, 34.84 uaz 41.67 wlafifus
AAAL eﬁw%’umaw’umﬂna‘[ﬂmwmq’luﬁﬂmmqumnshwmmm‘%cyLﬁu‘[ﬂlﬁﬁuﬁmﬂwmmwmﬂ
499 dough stage mﬁmﬁwumuﬁi‘i’mﬁnﬁuammn‘?‘iqmﬁﬁﬁu 585 nfuAasiu sadaaNInAadinonig
umw?;hiﬁmsw'uma“lna‘[wmmu,a:msﬁumﬂna‘f“ﬂmwﬁ milking stage uaz heading stage lmeidl
mindduananasidnmiiy 1.88, 2.05 waz 11.97 wWafidud muandy dauniswuansinalwiand
panicle initiation stage %l"lqﬂ'mwmuﬁffwﬁnéﬁﬁumammmnﬁqmﬁﬁhwhn“u 25.64 lefidusd
FrtiAudly

Fiiui luae i u 4 WU (Table 1) fine 120 Fundnlgn widdaamanuRg
Ethanol 2 ﬁmﬁ‘nﬁﬁuuﬁlmnnﬁqmwhﬁu 2.05 sasnsrAednav e nuiug KKU 40, Cowley. . uaz

Suwan sweet 3 TpaflAdalifunluanaarindy 35.12, 45.37 wax 48.78 wledidus auady dusunns
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sinansinalrianmslufitasenguansinresmaadydulaliinudnaimeu wudrdinarnanuild e
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sunnsviuansinalrian dandsdauilufidunfigamiams 1.63 saaaaunAanITnuansinalianii
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futinafnamaud dough stage, milking stage, heading stage Ua< {nefipariinui luansuviaiy 9.20,

' 10.63 uar 20.25 wefdul auddu daunisviugnslnalwiani panicle initiation stage Faavnauanud

~n

AL luanangawinty 23.93 wadidus .

Table 1 Plant height (cm.) , stem fresh weight (g/plant) and leaf area index of 4 sweet sorghum cultivars as affected by

glyphosate application times at different growth stages.

Treatments . Plant height (cm.) Stem fresh wight (g/plant)  Leaf area index
Cultivars Ethanol 2 307.34 732 2.05
KKU 40 266.37 508 1.33
Cowley 238.22 477 1.12
Suwan Sweet 3 228.56 427 1.06
glyphosate application times - panicle initiation stage 243.03 435 1.24
heading stage 250.95 - 515 1.30
milking stage 260.50 573 1.31
dough stage 272.76 585 1.48
non application (control) 273.39 574 1.63
LSD{(0.05)(cultivars) 27.49 87.60 0.11
LSD(0.05){spraying periods) 21.44 85.05 0.19
LSD(0.05)(cultivars x spraying periods) ns ns ns
C.V.(%) (cultivars) J 11.83 18.26 9.23
C.V.(%) (spraying period) 9.91 19.05 16.47

ns = no significant at the 0.05 probability level.
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snau fieng 120 Sundalgn wudlefifusiarimausesinairauenuiug Ethanol 2 fiAnygn
Winfu 1884 BeALRNd saeaunAednadiamauisf KKU 40, Cowley uaz Suwan sweet 3 i
wlefidufannamatuanaayiniy 2.92, 12.37 uaz 12.85 weiidus Anuaay g mFunsruansinalv
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Table 2 Brix degree of 4 sweet sorghum cultivars as affected by glyphosate application times at different growth stages.

Treatments . Brix degree

Ages after planting (days)

30 45 60 75 90 105 120

Cultivars Ethanol 2 293 4.04 4.54 6.21 B.76 16.49 18.84
- KKU 40 286. 392 4.86 7.89 12.56 17.53 18.29

Cowley 2.78 3.80 4.88 6.07 10.76 13.44 16.51

Suwan Sweet 3 2.82 3.89 5.64 5.84 8.67 13.27 16.42

glyphosate application times  panicle initiation stage 2.87 4.26 495 7.16 10.17  12.61 13.58
heading stage 2.85 3.91 4.83 6.32 10.22  13.33 15.39

milking stage 2.72 3.70 5.13 6.49 11.61 16.67 20.42

dough stage 3.05 3.76 5.03 6.02 10.45  17.56 20.44

non application (control) 2.75 3.88 4.97 6.51 9.53 15.75 17.75

LSD(0.05)(cultivars) ns ns ns 0.84 2.15 2.55 1.84
LSD(0.05)(spraying period) ns ns ns 0.97 ns 1.27 1.57
LSD(0.05)(cuitivars x spraying period) ns ns ns ns ns ns ns

C.V.(%) (cultivars) 16.05 23.32  30.18 - 14.47 2312 18.77 11.78
C.V.(%) (spraying period) 16.05 ~20.30 2112 1786 27.98 = 10.08 10.79

ns = no significant at the 0.05 probability level.

uanﬁmﬁ?uﬁ’néﬁﬁuam

maNamumunmmuammmqumﬁu 4 Wug (Table 3') daaufudien nudrfinaviaauiug
Ethanol 2 umuanammuunmmuammnmmm'mu 11,626 filanfusals sasnunAaiinianauiug
KKU 40, Cowley uaz Suwan sweet 3 NﬂwaNaﬂuwunmuﬂmﬂmmummmu 5.76, 7.69 uaz 30.98
wlafidus Auas mmumswumﬂnaiwmwmalummmﬂu,mnmN‘lunumqﬂwmqunwmww
ﬂwmqum'lu'lﬂ?un'\a‘wumflna‘[ﬂmmmuaNaﬂu'munmmuammmmmnu 11,907 nlanfusals
smmmﬂ'amqwqwmuw'lmium?wumﬂnafﬂLa‘mwma dough' stage, milking stage uax heading
stage ﬁmummanamuwunmmumumammm'mu 3.72, 9.64 uaz 17.65 waildus mua1su daunns
viusslnalrianiigag panicle initiation stage ﬂmﬂwmmumnamamﬁwﬁnéﬁﬁumammmnﬁqm
35.04 wlafidus
HANAAINAY

N@Nammﬂummmqw'xwmum 4 Wuf (Table 3 ) foufiuiien wudrdinadamanuiug Ethanol
2 mﬁrmmmﬂumnmmmﬂnu 3,067 angsals evnAndnadamuig KKU 40, Cowley ua
Suwan sweet 3 SiuatARMINALTIA AL 15.31, 17.97 uaz 25.10 wafifus auaidu d1ufunis
wumﬂnaiﬂmwwmluwmamqmemwmmamm;Lﬁuimluﬁu%i'nv'\hwmuwudﬁmﬂwmﬁuﬁ‘lsflﬁ
'?umsw‘ums’lna‘[ﬂmwwmluﬁuaNﬁmﬁvﬂﬁfuqqﬁqmﬁﬁﬁu 3,462 anrsials sasann Aedinavaa v

aslnalianii dough stage, milking stage Uaz heading stage 419w s ulnanantinduanasines
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Ainfiu 5.97, 16.50 waz 42.73 wefidusd AuRAY daunisiuarsinaivigniiga panicle initiation

stage $nodavmuilnan@mirAuiliranaanniigasiFuini 56.54 wafidust

Table 3 Stem fresh weight yield (kg/rai) and juice extract yield (l/rai) of 4 sweet sorghum cultivars as affected by glyphosate

application times at different growth stages.

Treatments Stem fresh weight yield (kg/rai) Juice extract yield (V/rai)
Cultivars Ethanol 2 : 11,626 3,067
KKU 40 10,956 2,597
Cowley 10,732 2516
Suwan Sweet 3 8,024 2,297
glyphosate application times panicle initiation stage 7.735 1,505
heading stage 9,805 1,983
milking stage 10,760 2,891
dough stage 11,465 3,256
non application (control) - 11,907 3,462
LSD(0.05)(cultivars) \ 1716 571
LSD(0.05)(spraying period) 1366 490
LSD(0.05)(cultivars x spraying period) ns ns
CV.(%) (cultivars) 11.67 15.34
C.V.(%) (spraying pefiod) 12.47 17.65

ns = no significant at the 0.05 probablllty level.
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uamnmsmammumuwum ﬂ'l']llﬂ\i‘llﬂ\iﬁ']ﬂu muunmmum muwuw’l:u Lﬂﬂi‘ﬁﬂﬁlﬂ’l'\ﬂ
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winufudasmamvugnsingianiiudisadhsnuidaenguansinaniu (Table 1,2 and 3)
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