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KANYA KOSUM : A STUDY ON QUANTITATIVE AND QUALITATIVE
LOSSES IN SUGARCANE CHOPPER HARVESTER FOR HARVESTING
KHON KAEN 3 SUGARCANE VARIETY IN KHON KAEN AND
CHAIYAPHUM PROVINCE AREAS. THESIS ADVISOR : SAMART

BUN-ART, Ph.D., 269 PP.

SUGARCANE HARVESTER/LOSSES OF SUGARCANE/IMPURITIES OF

SUGARCANE/RUPTURED BILLETS

The objectives of this research are to study the factors influencing the losses of
sugarcane in both quantity and quality resulting from the operating process of
sugarcane harvester, to propose ways to reduce the amount of losses that occur by
adopting techniques designed to test statistical 2k full factorial design and the Minitab
V. 18 program used to determine the test pattern and to help analyze the results of the
study factors consisting of sugarcane type (plant-sugarcane, ratoon-sugarcane),
planting (single-row, double-row) and soil type (sand, clay). Which was tested with
Austoft 8000 sugarcane harvester series, harvested only Khon Kaen 3 sugarcane
without burning and the results of the tests in this research found that:

The variance analysis-done at a significance level of 0.05, the quantitative
losses of sugarcane from the operating process of the sugarcane harvester consists of
1) 49% from base cutter, by factors that influences this loss are sugarcane type and
soil type. 2) 26% from rollers, the factor that influences this loss are the planting and
soil type. 3) 16% from elevator. And 8% from primary extractor, by factors that
influence this loss are the sugarcane type, planting and soil type. Also found that

plant-sugarcane, double-rows and clay is the level of suitable factors that can reduce



the amount of sugarcane losses from the operating process of the base cutter, rollers
and primary extractor up to 59%, 43% and 83%. respectively.

The quantitative losses of sugarcane from the impurities adhering to harvested
from sugarcane harvester are following types of impurities can be classified as tops at
54%., trash at 32%, and root and soil at 14%. Also found that ratoon-sugarcane,
double-rows and sand is the level of suitable factors that can reduce the amount of
impurities adhering from the operating process of tops and trash up to 10% and 36%,
respectively.

The quality losses of sugarcane from the ruptured billets when harvesting
sugarcane with sugarcane harvester. The experiments showed that the three factors
affected the quantity of ruptures billets. And ratoon-sugarcane, double-row and sand
is the level of suitable factors that can reduce the amount of ruptures billets by 25%.

Quantitative loss due to the reduction of the weight of the billets after
harvesting and waiting for transportation. It was found that the weight of the billets
decreased when the post-harvest period was waiting for more sugarcane transport to
the sugar mall.

The study of quality loss of sugarcane after harvest to wait for transportation.
It was found that the microbial contamination of sugarcane has an influence on the
sweetness in sugarcane in the manner of inversion according to the post-harvest

period and is the cause of the sugarcane spoiled.
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Residual Plots for basecutter
Normal Probability Plot Versus Fits
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Residual Plots for Elevator
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Main Effects Plot for Primary Extractor
Fitted Means
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Interaction Plot for Base Cutter
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Interaction Plot for Feed Rollers
Fitted Means
planting * soil type soil type
—a&— sandy soil
600 -\ —m cay
\\
\\

500 '
= i
g R

400 s
¥ .
B "
- .
g8 300 N
g N
= .

200 S

\\\
100 -
single 5 —  double
planting

517 4.17 wavesaninazwsznIfadeaemagayaenn

U

Jd o A
ﬂgﬂiiﬁmﬁ)iﬁnﬁﬂﬂ

[

A A = a A 1 1 A
%Wﬂgﬂ‘ﬂ 4.17 T]L!ﬁﬂ\iﬂ\‘iWaﬂlﬂ\ifl‘ﬂ‘ﬁWai'JiJSZW'JNﬁ%ﬂUﬂiJﬁE]ﬂTi
o d o A ' =
qmlaﬂg®8ﬂ1ﬂﬂigﬂﬂuﬂ1iﬂ1\11‘14"1]0@%2@]15@‘11,@65@11!@80 NWUN ﬂ1i’ejﬂ]ul,ﬁ€lﬁﬁ)}’f]iﬁnﬂﬂ‘§$ﬂ’3uﬂ1‘i

o d o A gl.: a a a 1 1 o 9 1Y) a a
‘VI1\111HJ'EJ\‘1“I§@IﬁﬂLﬂE]‘iﬁ'l!,'ﬁEN‘L!uLﬂﬂi]']ﬂ’E'J‘VI‘ﬁWﬂi’)iJiZW'J'l\iﬂi]i]ﬂ!Lﬂ'J‘]Jgﬂ@@ﬂﬂﬂ%u@ﬂl@\‘lﬂu

[ v
A v W

9y Y A J 1 v d @ g’/ o =2 1 o
ﬂ@jﬂfl@t’l LWﬂ%Lﬁu%L%@M‘iZVI’JNﬂHﬂaEJ"llfNWﬁﬁW“ﬁ"ll’éNﬂ%i]El‘VN 2 129y HYAAANY IITINANN

9 v & [= 2 A 9 a ' Y A g a =)
Gl’ﬂﬂi]i]ﬂ‘ﬂ\? 2 ﬂi]i]f] UAMUIDNUUNIDUDYIAI NINNITTUIISNUIN Llﬂﬂﬂ@jﬂ@flﬂﬂlﬂullﬂﬂlﬂﬂﬁu
1 o Jd o A 1 a @
“l)"N"ll'E’Nﬂ’)thjiy!?Tﬁlg@ﬂﬂ']ﬂﬂiz‘U’Juﬂ'l'i‘Vﬂ\T]uGUf]\ﬂﬁﬂiﬁla@iﬁ'llﬁEl\ﬁgﬂ’l'l\nlﬂaﬂﬂuﬂi'lﬂﬂﬂ
a ~ P ! Yy ad ' 2y o
mJaQ@umummNmmmﬂgﬂaaamﬂuumg IﬂEJW']Jﬂ'lif,:fiyl,ﬁﬂE)f]ﬁli]'lﬂﬂi%ﬂ’)uﬂ'li“ﬂ'l\ﬂu

d o A A a = ~ ~
%ﬂﬂﬂgﬂiialﬁﬁ]iﬁnﬁENiﬂﬂ‘l/lQ’ﬂGlull‘ﬂadﬂumuﬂ’J “I/lﬂQﬂL!UULLt‘I’JL@EJ’J



143

Interaction Plot for Primary Extractor
Fitted Means
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Cube Plot (fitted means) for Base Cutter
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Cube Plot (fitted means ) for Rollers
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Cube Plot (fitted means) for Primary Extractor
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Residual Plots for Trash
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Residual Plots for Root
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Main E ffects Plot for Trash
Fitted Means
sugarcane type planting soil type
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Interaction Plot for Tops
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Interaction Plot for Trash
Fitted Means
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Source DF AdjSS AdjMS F-Value P-Value
Model 7 1611868 230267 1425 0.000
Linear 3765942 255314 1580 0.000
Uszinndoo I 476862 476862 2952 0.000
1102800 1 924 924 0.06 0814
riaaullgn 1 288156 288156  17.84  0.001
2-Way Interactions 3833947 277982 1721 0.000
Uszinndoo*unidon 1 44921 44921 278 0.115
Uszinndee=atiaauilgn 1 511035 511035  31.63  0.000
undee*riinaulgn 1 277991 277991 17.21 0.001
3-Way Interactions 1 11978 11978 0.74 0.402
Uszinndee*unidoo*wiiaauilgn 1 11978 11978 0.74 0402
Error 16 258480 16155
Total 23 1870347
mﬁN‘ﬁ 1.2 Model Summary ﬂ%ﬂﬁ
S R-sq R-sq(adj) R-sq(pred)
127.102 86.18% 80.13% 68.91%
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A15199 1.3 Coded Coefficients ATIN 1

Term Effect  Coef SE Coef T-Value P-Value VIF
Constant 367.4 259 1416  0.000

szinndon 2819 -141.0 259 <543 0.000 1.00
1107908 124 62 25.9 024 0814 1.00
wiaauilgn -219.1  -109.6 259  -422  0.001 1.00
Uszinndoe*unidos -86.5 -43.3 259  -1.67  0.115 1.00
Uszinndoo*wiinauilgn 291.8 1459 25.9 562 0.000 1.00
unadeesriinauilgn 2152 -107.6 259  -415  0.001 1.00
Usziandossunidoowiiaauilgn 447 223 259 086 0402 1.00

Pareto Chart of the Standardized Effects
(response is aanaga, d = 0.05)
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17. TJ54A3% Minitab 18 H1AAIMIINTIZHAHA Aad
13 N‘ﬁ 1.4 Analysis of Variance fl
Source DF Adj SS Adj MS F-Value P-Value
Model 5 1554969 310994 17.75 0.000
Linear 3 765942 255314 14.57 0.000
Useiandon 1 476862 476862 27.22 0.000
1107898 1 924 924 0.05 0.821
riaaullgn 1 288156 288156 16.45 0.001
2-Way Interactions 2 789026 394513 22.52 0.000
Uszinndossriiaauilgn 1 511035 511035 29.17 0.000
undee*rinaulgn 1 277991 277991 15.87 0.001
Error 18 315379 17521
Lack-of-Fit 2 56899 28449 1.76 0.204
Pure Error 16 258480 16155
Total 23 1870347
mﬁN‘ﬁ 1.5 Model Summary ﬂ%ﬂﬁ 2
S R-sq R-sq(adj) R-sq(pred)
132.367 83.14% 78.45% 70.02%
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#1319 1.6 Coded Coefficients ASIN 2

Term Effect Coef  SE Coef T-Value P-Value VIF
Constant 367.4 27.0 13.60 0.000

szinndon 2819 -141.0 27.0 -5.22 0.000  1.00
1107908 12.4 6.2 27.0 0.23 0.821  1.00
wiaauilgn 219.1  -109.6 27.0 -4.06 0.001  1.00
Uszinndoe=atiaauilgn 291.8 1459 27.0 5.40 0.000  1.00
unavourtiaauilgn 2152 -107.6 27.0 -3.98 0.001  1.00

Pareto Chart of the Standardized Effects

(response is fAanagd, a = 0.05)
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A1519% N.7 wansim Response Optimization: primaryextractor, rollers, basecutter

1. Parameters

Response Goal Lower  Target Upper  Weight Importance
primaryextractor Minimum 0.00 119.15 1 1
Rollers Minimum 0.00 627.66 1 1
Basecutter Minimum 63.83 1108.51 1 1
2. Solution

sugarcane soil  primaryextractor  rollers basecutter = Composite
Solution type Planting type Fit Fit Fit Desirability
1 plant Double clay 9.93 110.993 151.42 0.884208

3. Multiple Response Prediction

Variable Setting
sugarcane type Plant
Planting Double

soil type Clay
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L]
L
+_::_,£_____
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l. aanden 1Usunsy Minitab 18 Lﬁ@ﬁ%’li Worksheet 811 51UN1500ALLL

A D% B N 1:32PM
s 2. 1 Tonouveelisunsy

2. ﬂﬁﬂmg Stat > ANOVA > General Linear Model > Fit General Linear Model...

iR Minitab - Untitied -8 x
Fle Edit Date Calc Stat Graph View Help Assistant
sdle xR Basic Statistics PR gz B *
Regression >
Rasozioy ANOVA B £ One-Way.
boE » 2= Analysis of Means.
Control Charts ¥ afy Balanced ANOVA.
Quality Tools » | General Linear Model » i\ FitGeneral Linear Model.
Reliabilly/Survival ¥ Mixed Effects Model G N et e e o
Multiveriste » £ Fully Nested ANOVA
Time seres " iy General MANOVA
Tables >
Norpsrametiics , OF Testfor Equal Variances.
Equivalence Tests » [H2 ntenvatplo open  ctrl+o

Power and Sample Size » 7 Main Effects Plot

% inseraction Plot, Response Optirmizer New Projegt* Ctrl+Shiftzh

vorkShaet (Ctrl+N

: ar a1 a c o [ o 5] o c1o o 2 3 cu cis [ST
stalks per grove| planting stalks per area

1 max “single 391111

2 max double 448000

3 max single 35200.0

4 max double 308222

5 max single 312889

6 max double 348444

7 min single 23466.7 -

Wbk + Minitab.mwx 4 >

A g}/ a 4
gﬂ‘ﬂ V. 2 VUADUNITAUATIEN
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3. Aan1Ju Random/Nest...1dudonilasvanilu Fixed Effect Model 1&2A80 OK

Ll

File Edit Data Cale Stat Graph View Help Assistant

SH e xB %

Navigator -

(3

20 ah

aT

stalks per gro

+

General Linear Model: Randorm/Nest

C2 plantng

C1 staks per grove

Nesting:

plantig
stalks per grove

Factor/Covariate

MNested in specified factors

Eactor type:

T
Help

oK Cancel

single:
double
single
double
single

Minitab.mwnc

s32000
308222
312889
348444
334667

PR it |

ciz cz 4 c1s c16 -

s .3

9

a 1 d‘ A a d' . Y a
4. ﬂﬁﬂﬂm Graphs... IND@DNAANN Four in one 830N OK

Ll

File Edit Data Calc Stat Graph View Help Assistant

@0 i o o 4

=H S xR i

Navigator -

s
1
2
3
4 max
5
6
7

Wdopom

QT

stalks per grove| planf
max it

+

[c1 stk
2 plan|
5 stal

[~

single

x
——— General Linear Modek Graphs X

Resicuals for plots: [Regular )

Residuals plots
€ tndvidual plots
=
|

r
@ Forinone!

Residuals versus the variables:

: B
(4

Help

oK Cancel

doub| _ Help —

single T2
double 398222
single 312889
double 348444
single 23466.7

Minitab.mwx

o Cancel

c12 (4 F] <14 15

UM General Linear Model: Random/Nest

cle -~

gﬂﬁ . 4 ¥¥1A19 General Linear Model: Graphs
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File Edit Data Cale Stat Graph View Help Assistant

=dexk ®4 Q0 & 3
Navigator v
General Linear Model: Model x
Add terms using , ites d model terms: | .
>
Interactions through order: |2 -
Cross factors, covariates, and terms in the model j
e (=] e[ 5] j
lanting
'staks i|
. ar @ N cn 2 oz 4 s 6 -
stalks per grove| planf
1 max “single
2 max dou| __| L
3 max single
4 max double
Helg oK Cancel
5 max single # g 4
6 max double 28444
7 min single 234667 =
M4 b + Minitab.mw»x ‘4 »

p] na. s W‘ITWI'N General Linear Model: Model

Y Ay

a 4 a @ a 4
6.ﬂﬁﬂ1!il Results... Lﬁ@ﬂﬁﬂla@ﬂﬁjﬂﬂﬂ@]'ﬁ]ﬁﬂWiﬂlﬂﬁ'l%W

i

File Edit Data Calc Stat Graph View Help Assistant

Qe lxb #®5 00 i d 4
Navigator -
a X
General Linear Model: Results X
T 4
C2 § Deslay of results: [Smple tbles <]
s o
¥ method |
[ Factor information
IV Analysis of variance
I~ Model summary
I Coeffidents:
I~ Regression equstion: =]
[ Fifs and diagnostics:} [Only fo ‘
| i Exnesied e )
Til-2= .8 3
+ T =] v i 2 [3F} <4 15 c16 -
stalks per grove| plani  — i_‘
1 max “dingle
2 o i I ==
3 max single svevany T
4 max double 398222
5 max single 312889
& max double 348444
7 min single 23466.7

Wdb oM+

Minitab.mwx

] 1nn.6 ﬁﬁJWiN General Linear Model: Results
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@1519% V.1 General Linear Model: stalks per area versus planting, stalks per grove
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Method

Factor coding (-1,0,+1)

Factor Information

Factor Type Levels Values

planting Fixed 2 double, single

stalks per grove Fixed 2 max, min

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
planting 1 74334782 74334782 3.71 0.090
stalks per grove 1 701250167 701250167 35.00 0.000
planting*stalks per grove 1 379262 379262 0.02 0.894

Error

Total

8 160300379 20037547

11 936264589
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Residual Plots for stalks per area
Versus Fits

Normal Probability Plot
5000 . .
L ] [ ]
_ o
3
E o . . . .
500+
- L ]
s000-| . .
0000 5000 I0000 35000 40000
Fitted Valua
Versus Order
000
E‘;_. _ o .'I
3 /
£ 3 _ / _
i i
(e _ {
1 500 |
|II h
o o S000 8 "
4000 2000 o 2000 4000 1 2 1 4 5 & 7 B @ W M 12
Obsenvation Order

Residual

{ a Jd a
q’a:ﬂ‘ﬁ . 7 NONITAUATIEHAIAIUNAND A

8. AAN Stat > ANOVA > General Linear Model > Comparisons. ...Wotaon Tukey tiaztaoniave

NAoIMINAToU

i
File Edit Data Calc Stat Graph View Help Assistant
HH S XB i} @0 i 1 <
Navigator - General Linear Model: stalk... ¥ %
Comparisons X
General Linear Model stalks per B MINITABMWX
General Linear Model: sta Response: staks per area -
£ s | Tpeofcomparison:  [Painwise - IS
io 7
£ s Method
i d ¥ Tukey I™" Bonferroni
o0 0 o of I Eisher I™ sdak
Residual Choose terms for comparisons:
Histogram ting
o — e
P
2.
P
o
o w0 we
Resicusl
+ T @1 <0 o 12 < <4 15 [
stalks per grove planting stalks|
1 max single
2 max double optors.. | Gephs.. | Rests. | vewmogel. |
3 max single
4 |mex double Hep ox Cancel
»

5 max single
6 max double 348444
7 min single 23466.7
M4 b oM+ Minitab.mwx

Minitab mwx

p] U9 ¥ 8 111119119 General Linear Model: Comparisons
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a 1 A A 9 = g}/
9. AANy OK 1WeiTN15z1IanaT01adNATY

[

a 4 g
10. Tal50P53 Minitab 18 HEAINITUATITHAA A9

e

v
=

ﬂ'ﬁNﬁ 9.2 ﬂﬁ%tﬂi'lgﬁ! AIIN 2
Tukey Pairwise Comparisons: planting

Grouping Information Using the Tukey Method and 95% Confidence

Planting N Mean Grouping

Double 6 32355.6 A

Single 6 27377.8 A

Tukey Pairwise Comparisons: stalks per grove

Grouping Information Using the Tukey Method and 95% Confidence

Stalks per grove N Mean Grouping

Max 6 37511.1 A

Min 6 22222.2 B

11. AANADN Stat > ANOVA >General Linear Model > Factorial Plot. .. tilotaoniladsndoanis

a1l

Fie Edt Data Calc Stat Graph View Help Assistant

EH|&|xBh 9|0 [X]

Navigator -
General Linear Model: stalks per

Comparisons for stalks per area

Variables to Indude in Plots

Tukey Pairwise Comparisons: st|  Avaiable: Selected:

Grouping Information Using

talks

per

grove N Mean Grouping <

mas 5 375111 A

<<
m 6 220222 H —l
Means that do ot share  tetter are signif
Temstodepy:  [onymodelterms  v|
+ ar (5] a = £o <10 cn ci2 < ca c1s cle -~
ptions. Graphs, View Model.
stalks per grove planting  stalks pe 4 4 4
1 max single EE|
Help oK Gancel

2 dowe | g —= | Lo lle=]
3 max single 355000
4 max double 398222
5 max single 312889
6 max double 348444
7 min single 234667

W4 b oM+ Minitabmwnc < >

H B O -4+—+
2040
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Main Effects Plot for stalks per area

Fitted Means

planting stalks per grove
38000 .
26000
E 34000
L
g 32000 .
2 30000 1
[l —
I .
% 23000 o
=
& 28000
=
24000
22000
20000
dauble single miax
319 v.10 mansznuveadevan
Interaction Plot for stalks per area
Fitted! Means
planting * stalks perg
40000 .
E 35000 e
2
2
& 20000
"]
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o
=
é 25000 B _
20000 T .m
dauble single
planting
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A o X Eo B
g‘ﬂ‘ﬂ .22 17981 FDINNITLAEIN 0 hr (10 )
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4 T | L4 3
319 7.24 dI19819F091NN31@EN 0 hr (107)
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A o X Eo B
g‘ﬂ‘ﬂ .28 17981 FDINNNITLAYIN 2 hr (10 )
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H o ' ‘g 2 H R
317 .32 A10819%091NMS1AEN 3 hr (107)



MANITIAY9N 3 hr (107)

258



MANHIN 3

Y o/ a d o
MatiuiIveIazAINUYAaUNS I UM e 190y



260

1. ynin

a 4 o a gl,: %} a a U 1
vauvsgamnsanylana lllusssuna faluih du oame aguSnaudIua1e Yol

a ~

A AAaa ' ' < Yy ' A Y 1q9y 9 'l £
TAIUYIN u,miw"luﬁmﬁanmmu"lﬂmamLﬂammummi%ﬂamfgamﬁﬁu NS0 UNTY

" A < ' < A o a A o < ' 19 9 A
IHATHNVUIALDUIN @8']\1]15ﬂ@'lllLi']ﬁ'lll'Iiﬂ!fw3Ji]'Iu'Jui]au‘ﬂﬁﬂi]u!ﬂuﬂfjﬂi‘ﬂfyiﬂu’lﬂW@V]
]

a A A <

9 1 9 1 Y 1 ' dyd ' o
Li'ﬁ]%!’ﬂuﬂ’.]fl@l'llﬂa'lhlﬂ (ﬂQZJi]au‘ﬂiEJ‘VIll’0\‘]Lﬂl!ﬂ?&l@']tﬂﬂ']!ﬂﬂ'luliﬂﬂ’ﬂ colony) Tagn151in

Y a A

' O | 9 i . v
ﬁl'lublﬁfl'l‘ﬂ'lﬁlaﬂ\?ﬁf@hlﬂ'J'Nhl'lllﬁl'lﬂlvlﬁf]\iﬂ'li%ﬂﬁﬂﬂ KlUﬁﬂ'lszVIL'Vill'lgﬁllfﬂgﬁ\TNa{lTi

A Jd A a

Aa ll <
YAUNITYRTYLA IGIE]EJN‘E’J@L?’J

Y
A a

o < A . . a A
N1TN1 swab test Lﬂuﬂ'ﬁﬁijﬂﬁ@ﬂﬂ’ﬁﬂulﬂ@u (contamination) VONYAUNTYUUWUR

[ @ % [

4 A A A o ~ o Y Y
Ja9 9Unial 150900 1AIATOITNINDIVVEAUATAUDIHT D139 swab test 93 1FN1U
o = ~ dy A Y O dy Aa A Y g’/ dy A
@18 (cotton swab) Naoa¥onde 1A NINUNFINADINITATIVTOUNIUINOATIVADLAIY
[ J A a
dz01Au09 Taaginial uazdunadonluninanoinms
) a = Y ad 3’/ Y o F
MIATINUVYAUNITIUDINITAIGITAN ) VUABULINDIMITVZADIRNIN INNIZ Y
A Y dq oA A A v Y dqya PN g 2 lo &
wazwe913luin 14990919 w0580 diluent Taginlsvoverialanuszyusgnusia
A o A 4 A a A o A A o < A
Y9911 NN AATIZHUAZFUAVBIYAUNT T 15U N15ATINUVIAUNTI A 1l tiow
Y
T4 phosphate butter W301UNAD 0.85% (normal saline) 130 0.1% peptone in water N1IATIIUU
X . 9 @ a I A s @ 9
1OWIN osmophile 1% 10% sucrose NM5A5ITVYAUNTO 11014130 TusiugalF 0.1% peptone
? A~ ] I Y A o . . . a o Y A
Tu1 N1 tween 80 98 0.05% 1VUAY N31IDIAININAIAY (serial dilution) Heui1 11199919

Y
a3AvUaL 10 1 W?if] 100 1M Aall

Dilution Scheme YHADUNIIN 10-fold serial dilution

I 1ml
25¢
food
samples 9 mi
1:10
102
Total dilution 1:10 1:100 1:1000 1:10000 1:100000 1:1000000
101 10+ 10-3 104 103 104

a ~

A A o
ﬁJ‘Vl 3.1 NI1TBINYAUNTY

G
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a

] ~ ok o ] 9 ax 3 axa Yo
mimaﬁ]uuqaumﬂiumaﬂnm‘mimemi pour plate LIQi¢ spread plate Huisnlasy
a | o a A dA A . ~ '
mmuamwswgﬂumiu‘umwwﬂqaumﬂ U¥I§ (viable count 81992 138¥NIstandard plate

A < 4 Y H
count H3© aerobic plate count) ey colony uumﬁmﬁﬂu%ﬁmmmu(l colony 41910
Ay Y ) a A A . .
1 cell) ﬂm"lﬂmﬂmimaﬁ]uugaumﬂﬂa colony forming unit (CFU)

I dy j’ g Y )
Plate Count Agar (PCA) Lﬂu@'lﬁ'limENL%’EW]Gl%GlUﬂ'IiG]i’Ji]UHi]'IU’Ju colony U®4
a A Y A A &' Yy a &} a 3 ¥
YAUNTININUA (BUANLTY YT 1AZIT) NTIWISLTDAIINAUA pour plate LBD ISINAVUNIUY
¥ v ¥ ¥
Avtuar luiieosasu¥e arumaila spread plate L%ﬂzmimumwwuumwﬁ'wm

v ¥

U= ST
DIVTLAYIUYDINIUU

TuneUMIIWIZIFOA 1MNATA pour plate and spread plate

Pour-plate method S R
/ Incobeti colonicg colonies
—_— % - -‘: 5 - — 2 7 —_— . ’. - ..A.
- —i— — &
Sample is pipetted Sterile medium is added and Typical pour-plate
into sterile plate mixed well with inoculum results
Spread-plate method
Incubation colonies
RS
. .
Sample is pipetted Sample is spread evenly over Typical spread-plate
onto surface of agar surface of agar using sterile results
plate (0.1 ml or less) glass spreader

[ 9 Y
gﬂﬁ 1.2 TUABUMIINZIFOA 1UNATIA pour plate tiaig spread plate

fu: Madigan and Martinko, 2006)

(Y] d
2. Jaainans
X .
2.1 Waﬂﬂ‘ﬂﬂﬁ@ﬂﬂa'ﬂﬂl‘ﬁ@ (Sterile test tubes)
4 X2 2 : g
22 UDIMISIAIU¥DUaAYe (Sterile Petri dishes)
, 2 .

23 unauieeilaoae (Sterile spreader)

A g
24 Uulataoae (Sterile pipette) Y1195 1 mL 1182 10 mL
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4
2.5 ALNYIDANDIDR (Alcohol lamp)
2.6 Lﬂ%@\?ﬁlfhﬂﬁﬂﬁ'lﬁagiﬂﬂ (Vortex mixer)
4
2.7  §Uu¥e (Incubator) §aInYil 37°C
4 & o &
2.8 IATOIUINUTD (Autoclave)
4
29  mudiatasarie (Sterile cotton swab)
g %
3. 1M 191a891%0
3.1 0.1% sterile peptone water
F4 4
32 911151289%0¥1A Plate Count Agar (PCA)
4.35MInaang
41  MIm swabbing
1) dawnelo @endniad M uTng swab
4
2) 1¥Aud18daonro (sterile cotton swab) i]‘SJGlu 0.1% sterile peptone water
Y o < Yo a A A o 1
ummhlﬂrmclvm’Ju*szamﬂzaaﬂmlmm
3) ihaudalaluniaeandl 0.1% sterile peptone water 1311613 10 ml (100)
4) 1110-fold serial dilution 9 10"~ 10° Taeld 9 ml 499 0.1% sterile
peptone water
5) N1 spread plate Taotida 0.1 ml vosuaag dilution a9uY plate count agar

a

(PCA) 1112 3 41 1 ltinfgainigi 35°C Wlunan 24 a

@

Y
= A

v o A A =
6) HuMUIUIAlat Ve UL VUBINIT I ULABZAINIID (30-300 Ta Tath)
=1
UNNNA
9
o o d . .
7) MUIBHITIUIUFRT] U colony forming unit/gram (CFU/g)
o o a d
42 MEIANIUMSIUIUYAUNIE
~ ' ' HEN Y
1) U1 colony Tu plate N colony E)§J,Glu°]5’N 30-300 colony (TN 3 a1 19 14
ANNRY VBITIUIU colony)

2A5M3IMUINU Colony forming unit (CFU)/ml or (CFU)/g

cfu _( Number_of _colony y 1
ml Quantity _ plated Total _dilution

D191

plate 9 total dilution 10
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quantity plated MINY 1 ml
sT colony 1450 60 100 colonies

ANUNABYBITIUIU colony = 70 colonies

04(:1‘_u
mi

)z?Oxl

o 70 _colonies 1
UY Amount _of _colony = = x Z
1 ml 10~

A Y

A Lf dy v Y 1 Ao a J =
W3ONINNNINA8UF0 1IN colony 1318914 T 1waugaunsdilfosniimilegu
ANVADIWMIANATIVNY AIDEIUTY
Aa . 2 3 4t 9 J
plate A7 total dilution 10 10° 10™ Tsiww colony 13189111

A d

B ugaundtesndt 1 x 10° CFU/ml (19gasaudo 1)

Ay S | A o 9 ' . v
HMIDDTVIULAYIULTDNNAITNLIIDIIN UI1UIU colony UH®8n171 30 colonies Glmwam
o d’d =) :; % ] ]
1UIU colony GL‘LHHH‘VHJ?]'JHJH]@%W\WHQ@I AIDYNNLTU
{ . . 2w Y . 3 @ . 1
plate 7 total dilution 107 11'1@ 20 colonies 10 11'1@ 5 colonies 1518971171

A 7Y

B mugauniddesndi 20 x 10° CFUmI (dgasawde 1)

W39H19119U colony ¥IAAT 300 colonies 34 T ans0iin1d 1518w

TNTC(Too Numerous To Count)
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o =) &’ d' . T Q'J
1. ANNEINTOIHMIMOUBINUTA (field capacity, FC), (13Aat1n9)

NNAUNT
FC - Worklr_lg _area _ Rai
time hr
Fc- 187 _ s Ral
3.37 hr

2. ANNAINIDIUMINNOUMINGHE (Theoritical Field Capacity), (1301033139)

NTUNIT
TFC =Width,, x Speed,,,
TFC=15mx1870 M x &l __j z5ral
hr 1600m hr

3. iszansan

NTUNIT

EFT = a5 %100
TFC

EFT = 0-55
1.75

] %100 = 31.65%

d d o U
4. ﬂ'nﬂ’e)swumm‘sgq;g?mmnmﬁm Cube NU Optimization

NANNT
0% — difference x100
average
2306 — 1.24 %100

5.326
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5. a9 Io I AN IgRYaB1nNI5111 Cube HU Optimization

NNTUNIT

266

difference _of % =% of losses _from _Cube—% losses _ from _Optimize

20% = 79% —59%

A1519% 9.1 WAN15%11 Cube N1 Optimization

318017 A BaseCutter | Roller | Extractor | Tops | Trash douuan
ﬁwmﬁamnmsn 4.5 4.11 4.16 367.38 | 195.88 57.38 | 5.326 | 3.384 0.48
W Cube 76.24 | 110.99 9.93 | 4.086 | 1.619 0.36
WA 291.14 | 84.89 4745 | 1.24 | 1.765 0.12
% 79 43 83 23 52 25
319017 B BaseCutter | Roller | Extractor | Tops | Trash do8uAn
ﬂ'uﬂﬁﬂmﬂmin 4.5 4.11 4.16 367.38 | 195.88 57.38 | 5.326 | 3.384 0.48
Wa Optimization 151.44 | 110.99 9.93 | 4817 | 2.13 0.36
HaA 21594 | 84.89 47.45 | 0.509 | 1.254 0.12
% 59 43 83 10 37 25
319M3 C BaseCutter | Roller | Extractor | Tops | Trash 908LAN
HAR1aUDI % 20 0 0| 13 15 0
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Kanya Kosum and Samart Bun Art. (2019). Factors Affecting the Amount of Impurities when
Harvesting Sugarcane with Sugarcane Harvester. 12" International Conference: TSAE

2019. 14 — 15 March 2019, Hard Rock hotel Pattaya, Chonburi, THAILAND.

Kanya Kosum and Samart Bun Art. (2019). Factors Affecting the Amount of Impurities when
Harvesting Sugarcane with Sugarcane Harvester. IOP Conference Series: Earth and

Environmental Science, Volume 301, conference 1

Kanya Kosum and Samart Bun Art. (2019). The Optimization for Decreasing Ruptured Billets
when Harvesting Sugarcane with Chopper Harvester. 5" International Conference
on Engineering, Applied Sciences and Technology: ICEAST 2019. 2 - 5 July 2019,

Chanthavinh Resort and Spa, Luang Prabang, LAOS.

Kanya Kosum and Samart Bun Art. (2019). The Losses of Sugarcane Harvested from a Sugarcane
Harvester. Suranaree J. Sci. Technol. Has been indexed in TCI (since 2010), ACI (ASEAN Citation
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