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Abstract

This paper examines a deep convolutional neural network (Deep CNN) for plant recognition in the natural environment.
The primary objective was to compare 4 CNN architectures including LeNet-5, AlexNet, GoogLeNet, and VGGNet on
three plant datasets; PNE, 102 Flower, and Folio. The images in the PNE and 102 Flower dataset include a
complicated background because they were taken in a natural environment. On the other hand, the images in the
Folid dataset are only leaf images that were taken in a laboratory environment using a white background. The
comparison of deep CNN using GoogLeNet and VGGNet Architecture show that GooglLeNet outperformed while

working on the PNE and 102 Flower dataset when using a training time with iterations of 10,000 epochs. GooglLeNet
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also faster than the VGGNet architecture. However, the experiment showed that the VGGNet architecture outperforms

the other CNN architectures on the Folio dataset and used only 1,000 epochs for training. In our experiment, we can

create a model from the deep CNN using GoogleNet architecture, and this is because it showed better results with

the plant images that were taken in the natural environment.

Keywords: Plant Recognition, Deep Learning, Deep Convolutional Neural Network, AlexNet Architecture, GoogLeNet

Architecture, VGGNet Architecture
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Figure 1 The illustration of the convolutional Layer. The
dot production calculation between sub-region

of the image and convolution kernel.
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Figure 2 The illustration of max pooling with 2 x 2 kernel

and stride 2.
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Figure 3 The architecture of LeNet-5.
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Figure 4 The AlexNet architecture.
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Figure 6 The googlLeNet architecture.

13985191 UYU VGGNet (VGGNet Architecture)

Tl a.a. 2015 uIde™ lahiauelassanauuy
VGGNet Ga1iluln39a3191UL Deep CNN titasaniiany
Anvesiuitwn 16 lasld Kernel 2w 3x3 1wnn3
Convolution

Tn39819989 VGGNet-16 1/3znaudis duaam
Tagdu (Conv) $1w7u 5 nga la Conv ﬂ@ju“?'i 1 %38 Conv1
13naueas Convl {1, 2} La=Rmm La3uan Tuas 64
LAas1uaa 1w Conv2 Usenauals Conv2{1, 2} H31wiuLa
oSuantuaz 128 Lnasuaa 1 Conva Usznauds Conva
{1, 2, 3} uazd$1mIn Kernel Tuaz 256 Laasuaa lu Conva
13naudis Conva{1, 2, 3} uasiid1win 1asuos Tuas
512 L9318 UAZT% Convs Usznausie Convs(1, 2, 3}
Tuudaz s 1nasuan Tuas 512 1naswas laadilu
Conv1-5 aammﬁm%mmnsﬁmaﬁla (Max Pooling) 91134
Toyaazad i %m%auimuuuaugizﬁ Afwiulnua
4,096 Uaz 4,0961%Ua LLazlu%uqﬂﬁw sastudanlauuy
auysol pninualfidinam 1,000 Tnua lasduwrm

Deep Convolutional Neural Networks for Plant Recognition in the Natural Environment 119

NAANTE28ATTaNALUNT L1ATIRTIILUY VGGNet-16
URAIGI Figure 7

Input
v \. l
343 Conv1, 64 3x3 Convd, 512 | Fc4om ‘
12 v v
3x3 Conv1, 64 3x3 Convd, 512 \ FC 4096 ‘
v v v
2x2 Max Pool 3x3 Convd, 512 ‘ Fe1o ‘
v v
3x3 Conv2, 128 2x2 Max Pool
1) 12
3x3 Conv2, 128 3x3 Conv5, 512
v v
2x2 Max Pool 3x3 Conv5, 512
12 2
3x3 Conv3, 256 3x3 Conv5, 512
v v
3x3 Conv3, 256 2x2 Max Pool
L2  E—
3x3 Conv3, 256
v
2x2 Max Pool
L |

Figure 7 Architecture of VGGNet16.
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Table 1 List of Thai Plants in the PNE Dataset.

Class No. Plant Name Thai Plant Name
1 Fairy Rose NAAUAY
2 Glory Tree WL
3 Antigonia WINTNN
4 Jasminum Auriculatum WNITR
5 Arabian Jasmine HERR |
6 Wild Water Plum Tunwas
7 Plumeria 88178
8 Rangoon Creeper Wwuidaws
9 Cape of Good Hope MFUN
10 Dwarf Ylang-Ylang Shrub gnsdaanit
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Figure 8 Images from the PNE dataset. Each row

shows 3 images from the same category.
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Figure 10 Sample images from Folio dataset.

wan'l‘mﬂaaduazaﬁﬂi'mwa (Result and
Discussion)
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Table 2 Overview of plant datasets.

Dataset | Category | Image | Training Test
PNE 10 3,000 2400 600
Folio 32 637 510 127

102 Flower 102 8,189 6,564 1,625

n1sUsziiunanisnaaasluzandana PNE
(PNE Dataset Evaluation)
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doayulns 10 viia LLa:ﬁgﬂmwagu‘lmﬁy’aéu 3,000
suUnw laelii3% Deep CNN Wuin3% CNN Aldlassais
LUY GooglLeNet ﬁﬁmu@lﬁﬁﬂuﬁﬁ‘hmu 10,000 38U
(Epoch) Haamanugndad 99.17% Gﬁagaﬁq@ ANNAE
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Table 3 Test accuracy comparison of CNN architectures

on PNE dataset.

CNN Number of Epochs / Training Time
Architectures | 1,000 Time 10,000 Time
LeNet-5 88.50+0.14 | ~1.3h | 89.17+2.13 | ~14h
AlexNet 96.67+0.23 ~1.5h 97.3342.18 | ~6.5h
GooglLeNet | 99.04x0.11 | ~4.3h |99.17x1.75| ~1.9d
VGGNet 97.17+0.64 | ~20h | 97.33t0.85| ~6.7d
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n1sdszifinnanisnaasdlngadoya 102
Flower (102 Flower Dataset Evaluation)
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Table 4 The accuracy of CNN architectures on 102

Flower dataset.

CNN Number of Epochs / Training Time
Architectures | 1,000 Time 10,000 Time
LeNet-5 33.19+0.27 | ~4.4h | 31.42+1.12 | ~1.16d
AlexNet 66.06+1.74 ~6.3h 66.38+2.46 | ~1.6d
GooglLeNet | 74.98x1.59 | ~1.3d | 78.89x0.69 | ~4.4d
VGGNet 62.60+0.87 | ~1.19d | 64.12+2.74 ~17d
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(Folio Dataset Evaluation)
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Table 5 Test accuracy comparison of CNN architectures

on Folio dataset.

CNN Number of Epochs / Training Time
Architectures | 1,000 Time 10,000 Time
LeNet-5 84.25+0.51 | ~20m | 74.02+0.95 | ~2.5h
AlexNet 85.04+0.48 ~30m 73.23+0.81 ~1.4h
GooglLeNet | 87.40+1.54 | ~3.5h | 82.68+2.41 | ~7.2h
VGGNet 91.85+3.31 ~3.5h 87.49x1.54 | ~1.8d
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Abstract

Nowadays, most universities provide a learning management system (LMS) to support teaching and learning. These
LMS provide an ability to publish learning content, announce news and exchange opinion etc. However, most students
may not pay attention to LMS when compared with online social media which play a key role in student’s everyday
life. This paper presents the development of a Facebook application called F-learning for supporting Moodle LMS by
presenting activities such as quiz and assignment files. F-learning will notify students through Facebook when activities
have been updated. Moreover, F-learning is also able to rank quiz score by H-index concept, rewarding the top-3 in
each course, displaying and sharing overall medal table in accordance with the Gamification concept. The evaluation

results reveal that F-learning can motivate students to use the learning manage system.

Keywords: Learning Management System, Gamification, H-index, Application, Motivation
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Table 2 An example of score table

Number Quiz name Score
1 Quiz 1 1
2 Quiz 2 3
3 Quiz 3 2
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Table 3 An example of adding new quiz score

Number Quiz name Score
1 Quiz 1 1
2 Quiz 2 3
3 Quiz 3 2
4 Quiz 4 2
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Table 4 Sorted score table

Number Quiz name Score
1 Quiz 2 3
2 Quiz 3 2
3 Quiz 4 2
4 Quiz 1 1
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Table 5 H-index calculation

Number Quiz name Score
1 Quiz 2 3
2 Quiz 3 2
3 Quiz 4 2
4 Quiz 1 1
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Figure 3 Reward in F-learning sorted by H-index scores
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Table 6 Value translation

Question | Interpretation of Each Question Type

Type Agree Undecided | Disagree
Positive(+) 3 2 1
Negative(-) 1 2 3
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Table 7 Usability scale

Value Interval Level
3 2.34 - 3.00 Good
2 1.67 —2.33 Fair
1 1.00 — 1.66 Poor
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Table 8 Usability measurement

Criteria Mean Scale
Efficiency 2.43 Good
Affect 2.70 Good
Helpfulness 2.63 Good
Control 2.63 Good
Learnability 2.41 Good
Sum 2.56 Good
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Abstract

Plagiarism is deemed a serious ethical offense. Without proper protection and accurate detection algorithms, the
number of innovations would significantly dwindle, impeding the advancement of national research and education.
Especially in programming courses, plagiarism is extremely common. Most students tend to do their homework in the
simplest way: copying the source code of others. Such unpleasant issues must be addressed to preclude this
misbehavior before it becomes students’ habit, and to promote positive attitudes in our juveniles. In this paper, we,
propose an algorithm to identify original source codes, helping instructors to pinpoint whom to monitor and be able to
set measures or correctly warn each wrong-doing student. This work introduces a rule, derived from a m+| evolutionary
algorithm, for identifying which source codes are original. First, we run the maximum spanning tree algorithm to
generate a phylogenetic tree, representing the relationships and sequences of plagiarisms.Then, we apply our proposed
rule to identify the source and its copies, whose relations are represented by arrows’ directions. The experiment result

shows that the proposed rule yields the accuracy of 90.24%.

Keywords: Evolutionary algorithm, Maximum spanning tree, Plagiarism, Source code
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Table 1 Parameter settings

Parameter Value
The number of parents (mu) 10
The number of childs (lambda) 80
Tournament size 2
The number of generations 50

Table 2 Experimental result
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ELSE IF percentMatched_File1 = percentMatched_File2 THEN File1 is original

ELSE not a copy
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Abstract

In this study, bacteriological quality of 28 samples of clear plastic bottled drinking water distributed in Hanthawady,
Yangon and Kyaikto cities, Republic of the Union of Myanmar was determined. Coliform bacteria, fecal coliform
bacteria and E. coli were assayed by most probable number (MPN) technique. Number of totalheterotrophic bacteria
was enumerated by spread plate technique. The results showed that coliform bacteria and fecal coliform bacteria in
all of tested clear plastic bottled drinking water samples were less than 2.2 MPN/100 mL. E. coli and total hetero-
trophic bacteria were not found in all tested samples. Therefore, this phenomenon indicated that pathogenic bacteria
were not found in all bottled drinking water samples. From assessment of microbiological qualities in terms of coliform
quantity and pathogenic bacteria the results indicated that all tested samples met the criteria for drinking water in

sealed containers set by Ministry of Public Health Notification, Thailand, no. 61 (1981).

Keywords: Bottled drinking water, Coliform bacteria, Fecal coliform bacteria, E. coli
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Table 1 Some quality and physical assessment of clear plastic bottled drinking water distributed in tourist cities,

Republic of the Union of Myanmar

Label information

L ©
£ *g g *E .g Drinking water treatment Approved by
@ S 5 5 <

2 & 3

3 3
1 600 4 v Water filtration and purification GMP, HACCP,ISO 22000
2 600 v v Water filtration and purification GMP, HACCP,ISO 22000
3 600 4 v Water filtration and purification GMP, HACCP,ISO 22000
4 600 v v Water filtration and purification GMP, HACCP,ISO 22000
5 600 4 v Water filtration and purification GMP, HACCP,ISO 22000
6 600 4 v Water filtration and purification GMP, HACCP,ISO 22000
7 500 v v - -
8 500 v v - -
9 500 v v - -
10 300 4 v Water filtration and purification GMP, HACCP,ISO 22000
11 300 4 v Water filtration and purification GMP, HACCP,ISO 22000
12 300 v v Water filtration and purification GMP, HACCP,ISO 22000
13 300 v v Water filtration and purification GMP, HACCP,ISO 22000
14 300 v v Water filtration and purification GMP, HACCP,ISO 22000
15 300 v v Water filtration and purification GMP, HACCP,ISO 22000
16 550 v 4 Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
17 550 v v Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
18 550 v 4 Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
19 550 4 4 Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
20 550 v 4 Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
21 550 v 4 Water filtration and purification, RO, Ozone system ISO 9001:2008, HACCP
22 550 v v Water filtration and purification, RO, Ozone system 1SO 9001:2008, HACCP
23 550 v 4 Water filtration and purification, RO, Ozone system 1ISO 9001:2008, HACCP
24 600 v v Water filtration and purification ISO 32000:2005, HACCP,GMP
25 600 4 4 Water filtration and purification 1ISO 32000:2005, HACCP,GMP
26 600 v 4 Water filtration and purification 1ISO 32000:2005, HACCP,GMP
27 600 v v Water filtration and purification 1SO 32000:2005, HACCP,GMP
28 600 4 v Water filtration and purification 1ISO 32000:2005, HACCP,GMP

‘/; Found, - ; Not found

* : The standard for bottled drinking water in sealed container set by Ministry of Public Health of Thailand is not determined®
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Table 2 Number of indicator bacteria in clear plastic bottled drinking water distributed in tourist cities, Republic of the

Union of Myanmar

Total
Sample Coliform Fecal coliform E. coli heterotrophic bacteria Bottled drinking water
(MPN/100 mL) (MPN/100 mL) (MPN/100 mL) (CFU/mL) quality standard*
48 hour.
1 <22 <2.2 - <10 Passed
2 <22 <22 - <10 Passed
3 <2.2 <2.2 - <10 Passed
4 <2.2 <2.2 - <10 Passed
5 <2.2 <2.2 - <10 Passed
6 <2.2 <2.2 - <10 Passed
7 <22 <2.2 - <10 Passed
8 <2.2 <2.2 - <10 Passed
9 <2.2 <2.2 - <10 Passed
10 <2.2 <2.2 - <10 Passed
11 <2.2 <2.2 - <10 Passed
12 <2.2 <22 - <10 Passed
13 <2.2 <2.2 - <10 Passed
14 <2.2 <2.2 - <10 Passed
15 <2.2 <2.2 - <10 Passed
16 <2.2 <2.2 - <10 Passed
17 <2.2 <22 - <10 Passed
18 <2.2 <2.2 - <10 Passed
19 <2.2 <2.2 - <10 Passed
20 <2.2 <2.2 - <10 Passed
21 <22 <2.2 - <10 Passed
22 <22 <22 - <10 Passed
23 <2.2 <2.2 - <10 Passed
24 <2.2 <2.2 - <10 Passed
25 <2.2 <2.2 - <10 Passed
26 <2.2 <2.2 - <10 Passed
27 <22 <2.2 - <10 Passed
28 <2.2 <2.2 - <10 Passed
- ; Not found

* : The standard for bottled drinking water in sealed container set by Ministry of Public Health of Thailand is not determine®
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Abstract

This study aims to investigate the correlation between the body condition score (BCS) and hematological profiles of
stray dogs in Maha Sarakham province. The primary assessment of dog’s health was determined for screening their
health problems such as the cadaverous condition or diseases. The BSC of 65 stray dogs, which were divided into
34 male dogs (52.31 %) and 31 female dogs (47.69%), were assessed and their blood were collected for determining
the hematology profiles by an automated hematological analyzer. The results were analyzed and the correlation
between BCS and hematology profiles was investigated. The results showed that the average of BCS in tested canine
was 2.66 + 0.59 (lower than 3.5) which is defined as cadaverous condition. Moreover, all of studied canines exhibited
the thrombocytopenia condition. This study showed that sex and BCS did not significantly affect the hematology

profiles. Furthermore, there were no significant relationships between the hematology profiles and BCS.

Keywords: hematological profile, stray dog, thrombocytopenia

" 9197138, Wi fIimaaTunzesuausznIsinsenaandaTunand §1ENITINIT ATENIUNNYMFAT YR INYINYURIFITNIY
duana1n dunailiay IIRITANAIGITAIN 44000

" Lecturer, Stress and Oxidative Stress in Animals Ressearch Unit, Office of Academic Affairs, Faculty of Veterinary Sciences, Mahasarakham
University, Talad Subdistrict, Mueang District, Maha Sarakham 44000, Thailand.

" Corresponding author; Thanaporn Asawapattanakul, Thanaporn.a@msu.ac.th.



152 Thanaporn Asawapattanakul

UNUI
givIrialudszinalnaddimnannlasanzluuads
o u lwvanganwamiuaswuanndszanmiesaz 17
LfiaLiJ’%mJLﬁsuﬁm‘hmuqﬁfmﬁmﬁﬂagﬁy'amw GUSTRET)
Jnazamanuliadg g waziiathoazdonaliinam By
nanfinzmMsalnTnmIsInsnalnTnnsiean
mynsameldnasoulimanzanlaoinmsldliuisza
aglusmusnaadundanu winfiwanludduiaunn
awmnwldauassluvunaziian1saansvad visceral
protein LLa:"Lmil'uﬁﬂﬁﬁguwauﬁ'lvl,ﬂgimslﬁsj%emluﬁq@ 3%
m3vsziinnsalasuinsluauanansavinlaanns
fﬁ'ﬂﬂs:'ﬁLL@iﬁﬁai‘hﬁ'@hmsﬁﬂuqﬁmsﬁ@s'f}d"l&iﬁLﬁT'maa
M desandnIUsziliuanminiaiaandidad aia
Yamehaedfians lagluauiinsasraieain visceral
proteins a1 YA LTU albumin, transferrin, thyroxin-binding,
retinal binding protein Waz fibronectin® wa ld ladnsle
analunmagaunndiinlain mianaludaiinsana
mlUGuludSy 1% insulin-like growth factor | (IGF-I)
Wae creatine kinase wafdlifanagraunwsnanslunie
Aslin wenanmMsanalwiasd joamslumaminzane
lnswnsudfidnsdifvandiazuuuanuany ot
989319M8 lasutaszdunsiinzuumdunansssuy wu
1-5 AZUUH 6 ATUUUUAT 9 AzUUUFIAzUUUANNFNYITE
Yo9719m o8 duitfinsulunedarunnduanaingis
Uz iunnu Nz aupasinning SiaunsnUgae
NMEFINN (Health status) wiasavazvasladiuluinime
e I@Uﬁ"’svl,ﬂmiﬂszLﬁuﬂ:Lmummaugsﬂmmi’wmsﬁ
wanoiadudnauieidos 1 e Lwe ﬁunf WUINTI
WOANITY mﬂﬁmmma:ﬁagmﬁy lud Bnvismsthe
ﬁ%aﬂ'mﬁ@f[smaaqﬁmé‘faﬁNaé’mﬁuﬁ‘ﬁ’m:é’mnmumm
augsrﬁmaas’wmﬂﬁnﬁwi@mawwzluqﬁmﬁ@ﬁwu'j'}ﬁ
mﬂmuummaugsniﬂuaaiwmsﬁ@‘iﬂ@mﬁswm'mmiwu
T5aang MATee R FuRUE AU T A1z LUUAIY
auystﬁmmi’mmsﬁ@‘h (< 3.5/5) 1% NITARBALNN 130
uumMaane s liawala lsaszuufuiug dudw’ &9
AEdfingnzdsnadansUasuulasuesanlafia
Anen’ © TN AN IEnIUInNL TR ETERI
mﬂ:uuummauginimaﬁ'wmmmzmmﬂaﬁ@%ﬂm
é’d&ﬂ%ﬂﬁﬁﬂﬂﬁﬂ%@ﬁﬁdﬁ@@ﬂs:aaﬁlﬁaﬂs:lﬁuqmmw
maaqﬁfmﬁ@lmwﬁuﬁlmﬁaa%’m%’mmmsmuLLa:
mm’mﬁuﬁuﬁmdwmmawymimaaiwmﬂﬁumma
ladainen

J Sci Technol MSU

a A
35n1sAnE
1. qW
Egﬁmﬁﬂlwfmﬁuﬁé%nmﬁaﬁw‘?ﬂwmmiﬂm

v o €

UINNATYNUD

q

—

et g uazilymIneguAINIIwIL 65 0

o oA '

anin HUTUAUINIRFAT F9nTaurmziatulug

U

2558-2559
2. madsziinannarazunwaNENY I

=p.

289398 (body condition scores; BCS)
ﬂizl,ﬁun'n:qmmws'wmmmﬂﬁﬁ’m:LLuu

AnuanyItiesTIme luszduazuuu 1-5 lagldnisad
u’%nmm:@nﬁﬁma (rib) &=lWn (hip bone) WAZRIUFH
mwaaﬁadﬁaﬁ'wﬁumié’dLﬂmﬂungmLm:mia:aw
29 lTuuSmlannig

3. msthudledisiienaingia (Blood
sampling)

ziAURaaNNgHINRaealRad Lo

A0 (cephalic vein) USanudiaz 3 Aadans lalurasaiiy
\dan (vacutainer) AansTwdaaudsdafiaulaadine
AIzacB@ANLaTa (ethylene diaminetetraacetic acid, EDTA)
é’n%%‘unwmwﬁ'\mﬂaﬁm%mﬂﬁﬁn"ﬁagﬂﬁﬂdamn
molu 4 $2lua

4. n1sdszidinanislafiadingradin
(Hematological analyses)

‘L‘L’ll,ﬁaﬂﬁagﬂumamﬁmﬁa@ﬁﬁmiﬁmﬁa@

udsnh EDTA lamadinslafindnsnadfindroiaias
indasianzifadansa luda (automated blood cell
analyzer) %8 Orphee TUMYTHIC 22 Uszinasizies
Waua (Mythic™ 22, Orphee, Switzerland) fnwisAlaas
viadlafiaing iU do

1. PwnlaRoanad
(red blood cell count; RBC)

2 enudnduuesdlulnadnu (hemoglobin)
fdulan3a (hematocrit)

4. Pnasvesdadoauailasiais
(mean corpuscular volume; MCV)

5. duaapvaniwindlulnaduludaden
La3 (Mean corpuscular hemoglobin;
MCH)

6. anutuTuaisesdlulnadnluiia
\Aoauafii3unassumewile (mean
corpuscular hemoglobin concentration;
MCHC)



Vol 38. No 2, March-April 2019

7. WIWLAALRAV1INIRNG (white blood
cell count)
8. FWINTALFIAUNTRARIINTAR
(neutrophil)
9. FMWINTALFAVNNTRAD LT IuAa
(eosinophil)
10. SmNaLRaarITRaLL W a
(basophil)
11. msiaiaaunoiadn wloed
(lymphocyte)
12. s aLiaauvhe bl lod
(monocyte)
13. SIUIBLNAALREA (platelet count)
5. msiesdayaneana
%Lmﬁ:ﬁm’%ﬂmﬁws:%dwmjwﬁmwaﬁﬁ
nadadslaRaInenlay Student's t test fin p NkaaN
=) 1 a s o Q aa v o 1
0.05 fadnlnedAyN1Ina magagnu’nauaiugﬂm
@88 (mean + SD) WaZALATNEHNaMANNFNAUTTERI4
mﬂ:Lmummmlgm?uaai’mmﬁqﬁmﬁummﬂaﬁ@%m
4 oA ne e A .
99 Nz lnlumATunnadulssintanauiuiuas
Ve STEu (Pearson correlation) LSRN TINANNTUNUS
luiBauarnnIaauaindl R Square (R?) laawindn R 86N
VN VIVaNTIANVFNARTLTI UInwIadanudunusly
N9ALITY IwameNwIndl R® Hdau Uiuanfininu
FUNUTLBIAURI DN ANV FNAUT IAAN1IATINUT

NanN1sANE

qﬁmﬁﬁﬂmﬁmu 65 él"svl,@T%'uﬂizLﬁun’mqmmw
TN ﬂwu'jwﬂs:"mmqﬁfmﬁ@i’mumuﬂ'smaugsnﬂ’uaa
1IMELBALTAEeL 2.66£0.59 (Table 1) s‘ﬁaﬁmmawgizﬁ
vasinnoeyluszdunaniislagaginunasgiulay
ﬂszmﬂsqﬁmahulmy’ﬁ@hmuuummaugmﬁuaas”mmy
agﬁs:ﬁu 2 wIanau (Sauas 61.54) mnﬁq@ Ja4898f8
320U 3 W38 lARAFIUANAIZIN (3882 32.31) ULaTAINIY
lafadIneuaadly Table 1

Lfiaﬁmsmﬁamwmmn@hwaammaaqﬁfmL°1T'1
g&mﬁ%’zjﬁaéu 65 swuindwwegdiwan 34 i (Fauaz
52.31) tnendodwin 31 6 (favas 47.69) G9ldvinms
ﬂizLﬁuLﬂ%UULﬁﬂuqﬁ“]]%\‘laadﬂﬁiu Ao iwaEuaziwende
Fuemnalafedngns 13 @hwui'}ﬁt@ammjuﬁm%m‘[@
asaflndidnsiude 0.39 uadadsassIRadon
217 nmdaiaaraiailniia Suwiiaiaaan
siedladluila uulaidentas anutuduvasdly

The relationship between canine body condition score and hematologic profile 153

Tnadn Psunasvesdadaauailanads siaspvesin
wiinglulnadulmdaiaauaslunguaiuinagganinlu
nauginwaLile (Table 2) udaghdlsianuiiedaneing
ahialae Student's t-test wuin lifltsdmaanmalsay
Lﬁuuﬁaaaaﬂajw (p>0.05) ﬁi’uﬁaﬁﬂaﬁ@%mmaaqﬁmww
Auaznendelifanuuandrafin
\ovhmsfiansananuiu ST rINIA Az LAY
anyanystlwesTImagiaiudlaiadingedng g wud
AZUUUANNANYIBITIMBTIaA BCS Hanudunus
lufgnisasanudnunIannuFuAusEIay (R? Jd1an)
dadnlafainefilsfuasismmdadoaunonue
Fwndiaiiaarsiaiilniia Swulaiieaunvia
Tululod $rvmdiaifeavnsiedledluila Suiude
Haauad anudntuvasdlulnadu andunlaasa a1 MCV
@1 MCH ¢ MCHC uazdwiwiniaiden luumefiasuu
Anuany It IMeiianuiuiuiidiuan (R fdd
170) daflafininen A uwmdaReariaiadnln
Toeh srumdaidanrnoiawlofla udagslsfauie
FLAT1LAN9FDA A8 Pearson correlation coefficients WU
NenuFuRuinsaum ikuainan lddvesdny (0>0.05)
(Table 3) iudolufiasumslafininoAsrTainia
funusiudazuuuANNFNYIHILEIIIME
Lﬁa"l,ajwummﬁuﬁufi:wmﬂzLmummaugsni
pa3519meuazalafininele g SeRersoniudnlas
wisgimduzasngunimanaide ﬂﬁjwﬁﬁﬂzuuumm
auymfmaas’wmﬂﬁizﬁu 2 LLaznﬁjuﬁﬁﬂ:LLuumm
augszﬁﬂuaaiwmyﬁszﬁu 3 alSuufisuanunandns
Y3 laRaIngnsis 13 ﬁwmaaﬁaaam@uﬁandn‘[mwu
dwmjuﬁﬁmuuumwawgsrﬁmaaiwmnﬁs:ﬁu 2 fein
AT wiadenTIRNe STwmdaidannn
R nsia Suwdadaarivialulwlsd S1uuda
\iaav 1 Tiadladlula @1 MCV fin MCH uazein MCHC
gaﬂ'jwmjwﬁﬁﬂumummaugiﬁmaas’wmaﬁszﬁu 3
(Table 4) 1wum:ﬁﬂﬁjuﬁﬁﬂumummaugsﬁm TN
fisedy 3 Tanadsvasinmdadaavnoiedulnlsd
Fuudiaiaarsiaiuloia S1uiudaifeauad A
uduvasdlulnadu drdanlaadauaziwimniadongs
ﬂ’hmjwﬁﬁﬂumummaugsrﬁmaoiwmﬂﬁszﬁu 2
(Table 4) usiagnlsAauiiovind ayallanzinnIatialan
3% Student's t-test wuin At AmIINMaLUIaL s
ﬁaaaaﬂﬁju (p>0.05) ﬁuﬁaﬂ'ﬂaﬁ@"“mmmaaqﬁfmﬁﬁﬂzuuu
mmawgsnﬂ’uaﬁ'wmm:ﬁu 2 uae3 lifanuuanedng

o

nk



154 Thanaporn Asawapattanakul

Table 1 The average of body condition score and the hematologic profiles

J Sci Technol MSU

Parameter Unit Mean * SD Reference
Body condition score 266 = 0.59
Red blood cells 10"”/L 6.08 + 122 5-8
Hemoglobin g/dl 1356 =+ 260 12-18
Hematocrit ratio 039 <+ 0.08 0.36-0.52
MCV fl 64.45 + 3.81 58-73
MCH pg 2246 + 1.26 20-25
MCHC g/dl 3466 + 0.61 32-36
White blood cells 10°/L 9.71 + 343 5-10
Neutrophils 10°/L 7.07 + 248 3-12
Eosinophils 10°/L 082 + 045 0.1-2
Basophils 10°/L 0.01 = 0.01 Rare
Lymphocytes 10°/L 116 = 0.60 1-7
Monocytes 10°/L 060 <+ 0.33 0.1-2
Platelets 10°/L 3359 + 2717 200-500

Table 2 The comparison of body condition score and the hematologic profiles between male and female studied canine

Parameter Unit Male Female
Body condition score 268 + 0.64 265 + 0.55
Red blood cells 10"/L 6.12 = 1.06 6.04 = 1.39
Hemoglobin g/dl 13.67 = 2.31 1343 + 293
Hematocrit ratio 039 £ 0.07 0.39 £ 0.09
MCV FI 6460 + 4.37 6429 + 3.15
MCH pg 2239 + 140 2231 + 128
MCHC g/dl 3463 + 049 3469 + 0.74
White blood cells 10°/L 990 + 3.66 951 = 321
Neutrophils 10°/L 752 + 274 688 + 221
Eosinophils 10°/L 083 + 043 081 + 048
Basophils 10°/L 0.01 = 0.01 0.01 = 0.01
Lymphocytes 10°/L 114 + 0.56 117 + 0.66
Monocytes 10°/L 0.57 + 0.31 063 + 0.35
Platelets 10°/L 30.37 + 26.01 36.93 + 2840
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Table 3 The correlation between body condition score and the hematologic profiles

Parameter R’value P-value
Red blood cells -0.029 0.82
Hemoglobin -0.056 0.66
Hematocrit -0.044 0.72
MCV -0.061 0.63
MCH -0.050 0.70
MCHC -0.160 0.21
White blood cells -0.062 0.63
Neutrophils -0.093 0.46
Eosinophils -0.107 0.40
Basophils 0.237 0.08
Lymphocytes 0.124 0.33
Monocytes -0.041 0.75
Platelets -0.002 0.99

Table 4 The comparison between body condition score and the hematologic parameters (Mean + SD) of studied

canine
Body condition score
Parameter Unit
1 2 3 4 5
Red blood cells 10"/L NA 5.91+0.92 6.24+1.30 NA NA
Hemoglobin g/dl NA 13.324£2.02 13.861£2.76 NA NA
Hematocrit ratio NA 0.38+0.06 0.40+0.08 NA NA
MCV Fl NA 64.92+2.90 64.40+4.30 NA NA
MCH Pg NA 22.57+1.03 22.46+1.40 NA NA
MCHC g/dl NA 34.81+0.65 34.54+0.58 NA NA
White blood cells 10°/L NA 9.86+4.22 9.77+3.03 NA NA
Neutrophils 10°/L NA 7.32+£3.15 7.04+2.15 NA NA
Eosinophils 10°/L NA 0.85+0.52 0.83+0.41 NA NA
Basophils 10°/L NA 0.01+0.01 0.01£0.01 NA NA
Lymphocytes 10°/L NA 1.00+0.53 1.26+0.64 NA NA
Monocytes 10°/L NA 0.61+0.41 0.59+0.28 NA NA
Platelets 10°/L NA 30.83+£30.62 35.70+£25.80 NA NA

NA = No available data
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Abstract

This analytical cross — sectional study examined the factors related to alcohol consumption among public health
students in the Faculty of Public Health, Mahasarakham University. Stratified random sampling was used to recruit
175 eligible students. The inclusion criterion was that the undergraduate students were willing to be interviewed.
Exclusion criteria were serious illness or dropout. The interview approach was used to collect data on knowledge,
attitude and factors associated with alcohol consumption. The data was analyzed by proportion, percentage, mean,
standard deviation, factor analysis and binary logistic regression.

The results of this research showed that students having alcohol-drinking friends were 18-time more likely
(P-value < .001, 95% CI = 6.23 to 52.20) to drink alcohol than those having non-alcohol-drinking friends. The students
with low and middle levels of knowledge on alcohol consumption were 9- time more likely (P-value < .001, 95% CI =
3.31 to 25.68) and 8.6-time more likely (P-value < .001, 95% CI = 3.26 to 22.93) to consume alcohol than those with
high level of knowledge on alcohol consumption. The predictive equation of alcohol consumption can predict about
72.60 % of all subjects.

Keywords: Alcohol consumption, public health students, predictive factors, predictive model.
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Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total | % of Variance | Cumulative % | Total % of Variance Cumulative % Total % of Variance Cumulative %
1 4.373 29.151 29.151 4.373 29.151 29.151 2.941 19.609 19.609
2 2.561 17.073 46.224 2.561 17.073 46.224 2.582 17.215 36.825
3 1.387 9.249 55.474 1.387 9.249 55.474 2.224 14.827 51.652
4 1.182 7.880 63.353 1.182 7.880 63.353 1.651 11.004 62.656
5 1.049 6.990 70.343 1.049 6.990 70.343 1.153 7.688 70.343
6 .804 5.360 75.704
7 .725 4.835 80.539
8 .638 4.254 84.794
9 575 3.831 88.625
10 463 3.086 91.711
11 .358 2.388 94.099
12 .307 2.046 96.145
13 .280 1.864 98.009
14 A77 1.180 99.190
15 122 .810 100.000
Extraction Method: Principal Component Analysis.
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Table 2 Factors related to alcohol consumption of public health students.

Variables df P-value
1. Income 40.595 3 .000
2. Family member(s) drinking alcohol. 21.627 1 .000
3. Having alcohol-drinking friends. 25.852 1 .000
4. Level of knowledge on alcohol consumption. 18.049 2 .000
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Table 3 Variables in the Equation

J Sci Technol MSU

Variables B S.E. Wald df Sig. Exp(B) 95% C.l.for EXP(B)
Step1 | 1. Having alcohol-drinking friends. 2.892 .542 28.430 1 .000 18.030 6.23 to 52.20
2. Good knowledge on alcohol consumption. 23.439 2 .000
2.1 Low knowledge on alcohol consumption. 2.221 523 18.028 1 .000 9.213 3.31 to 25.68
2.2 Moderate knowledge on alcohol consumption. 2.157 497 18.816 1 .000 8.649 3.26 to 22.93
Constant -2.317 .339 33.795 1 .000 .099

a. Variable(s) entered on step 1: Having alcohol-drinking friends, Level of knowledge on alcohol consumption.
b. -2 Log likelihood = 17**** Cox & Snell R Square = .276 , Nagelkerke R Square = .376

c. Overall Percentage 72.60 The cut value is .500
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Abstract

The aim of this quasi-experimental design was to determine the effects of a self-efficacy enhancement program for
control ofblood sugar level among patients with type 2 diabetes in Thanya health promoting hospital, Kamalasai

District, Kalasin Province. Study samples (n=70) were type 2 diabetes patients ages 30 years and above with fasting
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of Blood Sugar Level among Patients with Type 2 Diabetes

in Thanya Health Promoting Hospital, Kamalasai District, Kalasin Province

blood sugar >130 mg/dl, the experimental group and the comparison group were each 35. Data was collected by
using Self-Efficacy Enhancement Program for Control Blood Sugar Level among Patients with Type 2 Diabetes and
interviewing was used for data collection. Data were analyzed by using descriptive statistics, paired sample t-test,
independent sample t-test and fasting blood sugar by using Z-test. The findings showed that in the experimental group,
the mean diabetes knowledge score, self-efficacy for blood sugar control of type 2 diabetes patients, perceived outcome
expectation for blood sugar control of type 2 diabetes patients and self-care behaviors for blood sugar control of type
2 diabetes patients was higher level than those before experiment and the comparison group (p<0.05) and 54.3%
patients can control their blood sugar levels at controlled levels higher than the comparison group. This study revealed
that type 2 diabetes patients have changed their self-care behaviors for controlling blood sugar at the sustainable

level. Therefore, the results of a self-efficacy program should be engaged in the context of the health care system to

enhance type 2 diabetic patients to change their self-care behaviors.

Keywords: Self-efficacy enhancement program, blood sugar level, type 2 diabetes patients
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Table 1 Personal information of Type 2 diabetes patients, experimental group and comparison group

Personal information

Experimental group (n=35) Comparison group (n=35)

Numbers (%) Numbers (%)

Gender
Male

Age
30 — 39 years
40 — 49 years
50 — 59 years

60 years or above

marital status
Single
Married

Widow/Divorced/Separated

9 (25.7) 12 (34.3)
1(2.9) 0 (0.0)
5 (14.3) 6 (17.1)
16 (45.7) 13 (37.1)
13 (37.1) 16 (45.7)
2 (5.7) 0(0.0)
29 (82.9) 29 (82.9)

4 (11.5) 6 (17.1)
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Table 1 Personal information of Type 2 diabetes patients, experimental group and comparison group (cont.)

Personal information

Experimental group (n=35)

Comparison group (n=35)

Numbers (%)

Numbers (%)

Education
Elementary School
Junior High School
Senior High School
Vocational Certificate/High Vocational Certificate/Diploma

Occupation
No occupation
Home maker
Agriculturist
merchants
Mercenary career
Other

Family members
1 — 3 people
4 — 6 people
7 — 9 people

10 people or above

Income
< 5,000 baht/month
5,001 — 10,000 baht/month

Duration of diabetes (years)
< 5 years
5 -9 years
10 — 14 years
15 - 19 years
20 years or above

Relative history of diabetes mellitus
None

Have

Relative
Father
Mother
Siblings

Types of selected rice
Glutinous rice
Steamed rice

Glutinous rice and Steamed rice

Food tasting
Sweet
Salty
Other

Cooking methods
Boil or Scald
Fried
Boiled/Steamed/Baked
Toast/Grill

23 (65.7)
9 (25.7)
2 (5.7)
1(2.9)

4 (11.4)
9 (25.7)

15 (42.9)
0 (0.0)
7 (20)
0 (0.0)

6 (17.1)
25 (71.4)
3 (8.6)
1(2.9)

23 (65.7)
12 (34.3)

10 (28.6)
12 (34.3)
7 (20.0)
2 (5.7)
4 (11.4)

13 (37.1)
22 (62.9)

3 (13.6)
13 (59.1)
8 (36.4)

15 (42.9)
2 (5.7)
18 (51.4)

8 (22.9)
6 (17.1)
21 (60.0)

14 (40.0)
3 (8.6)
2 (5.7)
6 (45.7)

1

34 (97.1)
1(2.9)
0 (0.0)
0 (0.0)

9 (25.7)
3 (8.6)
17 (48.6)
1(2.9)
4 (11.4)
1(1.4)

2 (5.7)

23 (65.7)
8 (22.9)
2 (5.7)

28 (80.0)
7 (20.0)

8 (22.9)
9 (25.7)
9 (25.7)
7 (20.0)
2 (5.7)

14 (40.0)
21 (60.0)

5 (23.8)
9 (42.9)
11 (25.4)

23 (65.7)
0 (0.0)
12 (34.3)

2 (5.7)
12 (34.3)
21 (60.0)

19 (54.3)
2 (5.7)
0 (0.0)

14 (40.0)
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Table 1 Personal information of Type 2 diabetes patients, experimental group and comparison group (cont.)

Personal information

Experimental group (n=35) Comparison group (n=35)

Numbers (%) Numbers (%)

Frequency of eating each day
2 meals/day
3 meals/day

Eat more than 3 meals/day

Source of food
Cooking and eating them every day

Cooking eat mostly

Exercises
Don’t exercise
Exercise 1 — 2 times/week
Exercise 3 — 4 times/week
Exercise 5 — 6 times/week

Exercise every day

3 (8.6) 1(2.9)
31 (88.6) 34 (97.1)
1(2.9) 0 (0.0)
25 (71.4) 32 (91.4)
10 (28.6) 3 (8.6)
15 (42.9) 16 (45.7)
13 (37.1) 14 (40.0)
3 (8.6) 2 (5.7)
0 (0.0) 1(2.9)
4 (11.4) 2 (5.7)

Note: Exercise is not a force, But as a healthy exercise at least 30 minutes. For example, yoga, walking, jogging, aerobics, cycling, etc.

HANTIATIZATBYAGIUTUNIW WU BAINTS
na8ed NRuNAned denasiiuianulnd (18.5 - 22.9) Jan
82 51.4 AaI0ULEIUNG Touas 51.4 z%m%’umjmﬂ’%ﬂu
oy Jenauiiuianadinizau 1 (25 - 29.9) $auaz 40.0
PUAIaULIUNG Josnz 51.4 mg"umaaum:mjmﬂ’%mu
Woy dwlngifiszauanuaulafiadiuu SBP < 140

mmHg LazIzduanuaulaRadans DBP < 90 mmHg s
AOUMTNARDILAZAEINTNARD TeaLinaaliaen fam
a4 3 Leaw NawnINaaas "l&immsnmuqm:é’uﬁwma
lwdeald (> 130 mg/dl) uarlaifinizunsndauainlsa

WY 619 Table 2

Table 2 Health information of Type 2 diabetes patients, experimental group and comparison group

Health information

Experimental group (n=35) Comparison group (n=35)

Numbers (%) Numbers (%)

Body mass index (BMI)

Before Experimental
Underweight (<18..5)
Normal weight (18.5 — 22.9)
Overweight (23.0 — 24.9)
Obese class | (25 — 29.9)
Obese class Il (=30)

After Experimental
Underweight (<18..5)
Normal weight (18.5 — 22.9)
Overweight (23.0 — 24.9)
Obese class | (25 — 29.9)
Obese class Il (=30)

Waist circumference

Before Experimental
Normal waistline

Waistline overload

0 (0.0) 2 (5.7)
18 (51.4) 9 (25.7)
7 (20.0) 7 (20.0)
9 (25.7) 13 (37.1)

1(2.9) 4 (11.4)

1(2.9) 2 (5.7)
18 (51.4) 9 (25.7)
6 (17.1) 7 (20.0)
9 (25.7) 14 (40.0)

1(2.9) 3 (8.6)
17 (48.6) 17 (48.6)
18 (51.4) 18 (51.4)
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Table 2 Health information of Type 2 diabetes patients, experimental group and comparison group (cont.)

Health information

Experimental group (n=35) Comparison group (n=35)

Numbers (%) Numbers (%)

After Experimental
Normal waistline

Waistline overload

Blood pressure

Before Experimental
SBP < 140 mmHg
SBP > 140 mmHg
DBP < 90 mmHg
DBP > 90 mmHg

After Experimental
SBP < 140 mmHg
SBP > 140 mmHg
DBP < 90 mmHg

DBP > 90 mmHg

Fasting Blood Sugar (FBS) backward 3 month (Before Experi-

mental)

January
Controllable (=70 — <130 mg/dl)
Uncontrollable (>130 mg/dl)

December
Controllable (=70 — <130 mg/dI)
Uncontrollable (>130 mg/dl)

November
Controllable (=70 — <130 mg/dl)
Uncontrollable (>130 mg/dI)

Complications
Unknown
None

Have

Underlying disease
Hypertension
Kidney disease
Hyperlipidemia
heart disease
Gout

18 (51.4) 18 (51.4)
17 (48.6) 17 (48.6)
28 (80.0) 31 (88.6)
7 (20.0) 4(11.4)
30 (85.7) 34 (97.1)
5 (14.3) 1(2.9)
32 (91.4) 30 (85.7)
3(8.6) 5 (14.3)
33 (94.3) 35 (100)
2 (5.7) 0 (0.0)
6 (17.1) 7 (20.0)
29 (82.9) 28 (80.0)
7 (20.0) 8 (22.9)
28 (80.0) 27 (77.1)
12 (34.3) 5(14.3)
23 (65.7) 30 (85.7)
0 (0.0) 1(2.9)
28 (80.0) 23 (65.7)
7 (20.0) 11 (31.4)
5 (62.5) 8 (66.7)
2 (25.0) 1(8.3)
1 (12.5) 1(8.3)
0 (0.0) 1(8.3)
0 (0.0) 1(8.3)
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Table 3 Comparison of mean scores on knowledge of diabetes, self-efficacy for blood sugar control of type 2 diabetes

patients, perceived outcome expectation for blood sugar control of type 2 diabetes patients and self-care

behaviors for blood sugar control of type 2 diabetes patients. In the experimental group and the comparison

group, before and after experiment

Experimental group (n=35)

Comparison group (n=35)

Comparison of mean scores

Mean SD Mean SD

Knowledge

Before Experimental 15.00 1.609 14.83 1.654

After Experimental 18.40 1.718* 14.86 1.574
Self-efficacy

Before Experimental 72.37 5.413 72.34 5.434

After Experimental 87.37 1.750* 72.51 5.398
Perceived outcome expectation

Before Experimental 60.66 3.597 60.51 3.081

After Experimental 67.51 1.687* 60.74 2.863
Self-care behaviors

Before Experimental 100.29 13.676 100.34 9.828

After Experimental 125.40 6.330" 100.46 9.693

*Statistical significance at p < 0.05
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nunanaIuaznguIvufisy Jasaz 28.6 (p < 0.05)
@4 Table 4

Table 4 Frequency and percentage of Type 2 Diabetes Patients by blood sugar control of experimental group and

comparative group, after experiment

Controllable
Sample
(=70 — <130 mg/dl) Difference 95%ClI z p-value
Numbers %
Experimental group (n=35) 19 54.3
28.6 6.616 - 50.526 2.439 0.014
Comparison group (n=35) 9 25.7

*Statistical significance at p < 0.05
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Yield potential of exotic maize varieties in Maha Sarakham Province
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Abstract

Five maize varieties were trialed to evaluate the agronomic traits of yield and yield component under field conditions
at Agricultural Field Research, Department of Agricultural Technology, Faculty of Technology, Mahasarakham
University, Khamriang campus, during November 2016 — March 2017. The experiment was laid out in a randomized
complete block design consisting of five treatments with three replications. The results showed that there were
significant differences in yield, yield component and some agronomic traits among different violet maize varieties,
except ear length, ear diameter, kernel rows, number of grain per row, number of grain per ear and grain yield per
rai. Khow Neaw Dum Phitsanulok (black kernel) had the highest yield and grain yield with the mean of 1,030.20 and
804.33 kilogram per rai, respectively. Among the exotic maize varieties, Strubbes Orange variety showed the highest
yield and grain yield with means of 1,097.9 and 878.27 kilogram per rai, respectively. The Strubbes Orange was the
most adapted variety to the Maha Sarakham Province environment and it is suggested to have further potential for a

breeding program.

Keywords: growth, field maize, yield trial
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Varieties Day to Tassel Day to Silk Plant Height Ear Height
(days) (days) (cm) (cm)

Khow Neaw Dam Phisanulok (Black Kernel) 56 ¢’ 60 c 206.43 a 11390 a
Khow Neaw Dam Phisanulok (Orange Kernel) 59 bc 61 ¢ 180.80 bc 106.53 a
Earth Tones Dent 60 b 63 b 172.10 bc 78.70  bc
Oaxacan Green 63 a 67 a 184.93 ab  89.13 b
Strubbes Orange 64 a 66 a 158.97 c 67.83 ¢
F_teStZ/ * * * *k

CV. (%) 2.27 1.78 717 7.58

YMean with the difference letter was significant at p=0.05,

?* and ** were significant different at p<0.05 and p<0.01, respectively.
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Table 2 Yield components of five maize varieties
Varieties Ear Size (cm) Row Kernel | Kernel 100 Kernel
Length | Width | per Ear | per Row | per Ear | Weight (gram)
Khow Neaw Dam Phisanulok (Black Kernel) 16.90 3.83 13 32 412 24.20 b"
Khow Neaw Dam Phisanulok (Orange Kernel) 15.60 3.45 12 28 318 22.73 b
Earth Tones Dent 14.90 | 3.90 12 33 399 25.67 b
Oaxacan Green 14.01 3.40 11 30 304 24.80 b
Strubbes Orange 15.93 3.80 11 29 322 31.67 a
F-test” ns ns ns ns ns **
CV. (%) 8.54 7.06 9.65 9.57 16.11 6.69
YMean with the difference letter was significant at p=0.05,
s was not significant and ** was significant different at p<0.01.
Table 3 Yield of five maize varieties
Varieties Ear Weight | Grain Weight Ear Yield Grain Yield
(gram) (gram) (kg/rai) (kg/rai)
Khow Neaw Dam Phisanulok (Black Kernel) 115.60 | ab"” 94.27 a 986.40 | ab 804.33
Khow Neaw Dam Phisanulok (Orange Kernel) 91.13 b 71.13 b 777.60 b 606.93
Earth Tones Dent 126.73 a 95.20 a [1,081.40 | ab 812.27
Oaxacan Green 92.40 b 70.27 b 788.40 | ab 599.53
Strubbes Orange 128.67 a 102.93 a [1,097.90 | a 878.27
F-test” * ** * ns
CV. (%) 13.58 11.19 17.89 21.22

YMean with the difference letter was significant at p=0.05,

s was not significant and * and ** were significant different at p<0.05 and p<0.01, respectively.
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Abstract

This research on the drip irrigation management system for tomato cultivation in greenhouses aims to develop a small
control system with precise control of the quantity and time of irrigation and fertilization. Controlling systems use
small-board processors and timer-base modules to refer to an irrigation scheduling. The Penman-Monteith models
were used to evaluate the water requirements in each tomato growth phase, using water flow sensors to measure and
control the amount of irrigation in each time. The results showed that the percent error of accumulative amount of

water by the control system was 7.01 percent without any control time error.
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The experiment measuring the growth period at 49 days found that the average stem height of plant was

153.17 cm. and the average diameter of the plant was 8.20 mm. In terms of yield and quality of tomato, the results

found that the number of fruit, fruit weight per plant, fruit weight, fruit width, fruit length, and total soluble solid content

were 396, 4,027 g, 10.85 g, 22.10 mm., 40.50 mm. and 9.82 degrees brix, respectively.

Keywords: Irrigation system, Fertilizer , Fertigation system, Greenhouse
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Table 1 Water requirement of drip irrigated tomato plants

Amount of irrigation
No. [No. of days| Crop stage
(Uplant/day) (Uplant)

1 1 Initial 0.08 0.08
2 8 Initial 0.08 0.61
3 10 Initial 0.08 0.8
4 10 Initial/Development 0.11 1.05
5 11 Development 0.16 1.76
6 10 Development 0.28 2.81
7 10 Development/Middle 0.35 3.52
8 10 Middle 0.37 3.70
9 10 Middle 0.39 3.86
10 10 Middle 0.39 3.86
11 11 Middle/Late 0.38 4.20
12 10 Late 0.30 3.03
13 10 Late 0.27 272
14 4 Late 0.25 1.00
Total 125 33.00




Vol 38. No 2, March-April 2019

NAN137398

anauaindrlunsavaulanauazale
msliuasile

m3iaanuuiudn (accuracy) 1893 UUAILAN
a:‘kﬁ‘i‘%midﬂumﬂ%mmﬁwLLa:ﬂﬂanéﬁuLsﬁai"i@ﬂﬁvlm
vasiluudaztrimaasyidulafieTaUsinmnsli
waa9es Table 2 lagSunmmsliiusdomeszos 1-40
Fu finnsliinszwing 4.61-9.22 dasdaasnuen
ANUARNALARDUENIN 321319 0.16-0.26 uazm 3l
uidlainaszes 41-125 Su Smsliinszning 14.40-22.33

Table 2 Water applied of drip irrigation system

Irrigation Control System for Drip Irrigated Tomato in Greenhouse using 193

Timer-based Control Method and Crop Water Requirement

3ATAENSI WUANANUARNALARDUENINEIZWING 0.03
0.13 Titezifininysunainazausinisslasszu
muquﬁmmﬂﬂ’i']ﬂ’%mmﬁw'suﬁmL“‘ﬁ‘amm‘faams
665.91 53 waadlanuamatadat 7.01 wWasidud
Tugrumsiannuuduinduwranluwnslinle
3%'@13";%%%alLﬁmTaQanﬁﬁwml,wia:ﬂ%y'uﬂ%ﬂuLﬁﬁu
AU RTC Wiarhanasaseunauazanualumslii 4
nnmMuAudayaiun 125 Tu wuhszuuaanmaIuga
mﬂﬁﬁwLLa:ﬂﬁvLﬁamaLL;\iuﬂﬂ@yvl,aiﬁmmﬁmwm@

Amount of irrigation (288 plants) Irrigation control system

Month No. of days Crop stage

(/288 plants/5 times) (/288 plants/day) Water added () Water added (1)

November, 17 1 Initial 4.61 23.04 23.04 29.10
November, 25 8 Initial 4.39 21.96 175.68 203.82
December, 5 10 Initial 4.61 23.04 230.40 290.00
December, 15 10 Initial/Development 6.05 30.24 302.40 376.69
December, 26 11 Development 9.22 46.08 506.88 587.79
January, 5 10 Development 16.19 80.93 809.28 830.94
January, 15 10 Development/Middle 20.28 101.38 1,013.76 1,040.59
January, 25 10 Middle 21.31 106.56 1,065.60 1,094.60
February, 4 10 Middle 22.23 111.17 1,111.68 1,140.08
February, 14 10 Middle 22.23 111.17 1,111.68 1,243.08
February, 25 11 Middle/Late 21.99 109.96 1,209.60 1,250.75
March, 7 10 Late 17.45 87.26 872.64 877.55
March, 17 10 Late 15.67 78.34 783.36 879.36
March, 21 4 Late 14.40 72.00 288.00 325.56
Total 125 Late 9,504.00 9,504.00 10,169.91
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Table 3 Height and stemdiameter of cherry tomato (CH154) as effected by different treatment combination

Treatment Helght Stem diameter (mm)
(cm)

Irrigation (days)

1 161.19 8.36
2 156.27 8.07
F—test ns ns
Fertilizer (days)

2 166.78 7.98
4 155.75 8.32
6 153.66 8.34
F—test ns ns
Irrigation*Fertilizer ns ns
C.V.(%) 75 6.0
ns ldfanuuandrsnunieaiia

A AFTER TRANSD.ANT DA) DAY AFTER TRANSPLANT (DAYS)

Figure 4 High of cherry tomato cv. CH154

Figure 5 Stem diameter of cherry tomato

(@)

Figure 6 Crop stage of tomatoes (a) Seedling (b) Initial stage (c) Developmentt/Middle stage (d) Late stage

(b) (c)

(d)
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Abstract

This article aims to study carbon massflow in red tilapia production from fishery farms located on Sena District,
Phranakhon Si Ayutthaya Province, by using life cycle assessment during April to December, 2017. Fifty red tilapia
farm owners were interviewed using a questionnaire about aquatic animal feed, electricity, gasoline and liquefied
petroleum gas (LPG) use in their fishery farms. Furthermore, carbon content, carbon fixation and carbon emitted were
also analyzed. The results revealed that the rate of carbon massflow from aquatic animal feed and carbon fixation in
red tilapia meat were 3.6x10™ and 2.5x10° kg.C/kg of red tilapia/day respectively. The ratio of carbon emitted from
faeces, digestion and respiration was 1.4x10° kg.C/kg of red tilapia/day. Concomitant CO2 emission from energy

consumption in red tilapia farms was 39.7952 kg.C/kg of red tilapia/day. CO2 emission from the use of fuel for
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transportation was the highest value followed by that of electrical energy. Therefore, efforts to reduce CO2 emissions

should be focused on reduction of energy consumption, especially in the use of diesel for transportation. Seeding farm

at shorter distance, sorter shipment trips and nearer LPG distributors would be recommended to reduce the carbon

emission course.

Keywords: Carbon massflow, red tilapia meat production, fishery farms, life cycle assessment
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Table 1 Analyzing methods for red tilapia meat, aquatic animal feed and faeces

Property Method

Moisture content
Volatile solid
Fixed solid

Carbon content

Dry weight of known samples, dried at 103 - 105°C for 24 h'
Lost weight from known weight of samples, incinerated at 550°C for 30 min"'
Remaining weight from known weight of samples, incinerated at 550°C for 30 min"’

Carbon measurement of dried samples by LECO CHN628 Series Elemental Analyzer'® and

CO2 measurement from faeces, digestion and respiration of fish by Gas Analyzer Respiration

Trial System'
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Table 2 Inventory and input—output analysis (mean+SD) for the red tilapia production of 1 kilogramme live-weight

ltem Unit result
General information Pond area rai 1.05+0.57
Duration of culture day 128.00+0.61
Feed conversion ratio - 2.53+0.62
Input Feed consumed kg/railyear 9,668.78+0.42
Electricity use kWh/kg of red tilapia/rai 1.41+0.47
Diesel oil use I’kg of red tilapia/rai 0.37+0.38
LPG use kg/kg of red tilapia/rai 0.32+0.30
Output Fish production kg/railyear 3,826.22+0.59
Waste water cubic metre 4,027.48+0.60
Faeces kgfrai 368.50+0.38
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3.6x10° kg.C/kg of red tilapia/day anwmwe Naadtin
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vosUmniufiu (C_ ) iy 2.5x10° kg.Clkg of red
tilapia/day Lm:ﬁﬂﬂmzqﬂﬁfmLﬂuﬂ%mmmi‘uauﬁgnﬂa@
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Table 3 Carbon massflow of the red tilapia production

from fishery farms (meantSD)

Item C transferred

Average of live-weight fish* 1.197010.2168

Weight of fresh faeces excreted” 0.013710.0106

Faeces excreted per weight fish 1.25

(%)
oo 0.0036%0.0015
aton 0.002510.0018
s 0.0012%0.0009
emitted  input (%) 30.56
_ (%) 44.00
emitted fixation
C-Fixation efficiency (%) 69.44
Note "Unit = kgfindividual
“Unit = kg/kg of red tilapia/day
“Unit = kg.Clkg of red tilapia/day

Table 4 Average of CinIDut from feed, Cﬁxa

tiol
and respiration of red tilapia (meanSD)
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. in fish bodies, and Cemmed in the form of CO2 and CH4 from faeces, digestion

Item

Carbon content

Carbon transferred from aquatic animal feed to red tilapia (C )

nput 0.0036+0.0015
(kg.C/kg of red tilapia/day)
Meat 0.0008
Carbon fixation Bone and visceral organs 0.0017
(kg.Clkg of red tilapia/day) Total carbon accumulated in red tilapia body
0.0025+0.0018
(mass equilibrium)
Dry faeces 0.00108
Carbon emitted g Of CO, and Faeces 0.00009
(kg.C/kg of red tilapia/day) CH, Digestion and respiration 0.00000037
Total carbon emitted from red tilapia 0.0012+0.0009

fa CO, fiandaadassanfianssuniiuibee
Uariufuswan 50 sy (C,___) (Table 5) feade
\Winfiu 39.7952 kg.Clkg of red tilapia/day Tawuinfianssa

TUAANITANANTUEIN D IFLAAAINNA BINITLEWRIIT I
wazdaaldasing CO, §971§@ (39.6578 kg.Clkg of red
tilapia/day)
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Table 5 Average of C from energy consumption of

emission

red tilapia farm (mean+SD) (kg.C/kg of red
tilapia/day)

Energy consumption

emission

Fuel for transportation 39.6578+7.5089

Fuel for machine 0.0013+£0.0011

Electricity 0.1356+0.2333

LPG 0.0005+0.0011

Total C from energy use/1
emission 39.7952

kg red tilapia/day
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Abstract

This research aimed to investigate the environmental health management, water quality and food quality during the
opening worship at the buddha footprint area of Khao Khitchakut, Chanthaburi province in 2017. Our environmental
data were collected using a tourism questionnaire, survey of solid waste and an assessment of toilet carrying
capacity from October 2016 to April 2017. Water quality and food quality were also analysed. The results showed that
the average number of tourists per day was 19,852 persons, the solid waste productivity averaged 0.6 kilogram/person/
day and the toilet carrying capacity was revealed to be at severe level. Furthermore, the water quality (except BOD
values) was qualified into 3 classes of surface water quality standard. The food quality analysis indicated that 62.5%
of food samples were contaminated with coliform bacteria and exceeded at Department of Medical Science guideline

levels.
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Table 1 The statistics of tourists per day during the opening worship Buddha footprint of Khao Khitchakut since B.E.
2550 to B.E. 2560

Year Average of tourists per day References
2550 9,440

2551 9,697

2552 13,598

2553 13,110

2554 15,654

1,2

2555 17,392

2556 19,591

2557 22,082

2558 19,669

2559 23,786

2560 19,852 This study

Table 2 Solid waste quantity and productivity ratio in Buddha footprint of Khao Khitchakut

Solid waste quantity and productivity ratio

Lists
Monday-Thursday Friday—Sunday
Solid waste quantity (Kilogram/Day) 32,990 57,713
Travelers (Person/Day) 61,132 77,829
Productivity ratio of solid waste (Kilogram/Person) 0.5 0.7

Mean of productivity ratio (Kilogram/Person/Day) 0.6
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Table 3 The result of water quality analysis in Phluang reservoir

Water quality Parameters
Temperature pH Conductivity Dissolved Dissolved BOD
(°C) (us/cm) solid oxygen (mg/L)
(mg/L) (mg/L)
Pre—opening worship 29.0 7.29 38.7 36.3 8.0 4.9
During opening worship 28.5 6.98 445 41.8 7.3 3.7
Post—opening worship 29.0 7.1 46.3 39.8 6.7 4.4
Standard* - 5-9 4,000" 2,500" 4.0 2.0

*The announcement of the National Environment Board No.8 (B.E. 2537) regarding the specification of the class 3

surface water quality standard
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Figure 3 The water quality change in Phluang reservoir (A: Temperature, B: pH, C: Conductivity, D: Dissolved

solid, E: Dissolved oxygen and F: BOD)
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Footprint Area of Khao Khitchakut, Chanthaburi Province in 2017

Table 4 Coliform bacteria contamination of food samples during the opening worship Buddha footprint of Khao

Khitchakut in 2017

No. Food samples Raw materials for testing Results
First time Second time

1 Stewed pork leg on rice Pork ++

2 Steamed chicken with rice Chicken meat ++

3 Rice noodles in fish curry sauce mixed coconut | Rice noodles ++

milk

4 Rice noodles in fish curry sauce Rice noodles ++ +
5 Clear soup with congealed pork blood Congealed pork blood -

6 Pickled fish Fish meat +

7 Fried kale with crispy pork Crispy pork +

8 Fried rice with assorted Rice -

9 Fried pork balls Pork ball - ++
10 | Spicy vegetable and prawn soup Prawn meat ++

11 Grilled pork Pork ++

12 | Papaya salad with salted crab and pickled fish | Chopped papaya ++

13 | Spicy minced pork Minced pork ++

14 | Stir-fried pork and bamboo shoot Pork ++

15 | Grilled chicken Chicken without skin ++

16 | Noodle soup with minced pork Minced pork ++

17 | Pork liver spicy salad Pork liver +
18 | Papaya salad without crab Chopped papaya ++
19 | Rice noodles in green curry chicken Rice noodles ++
20 | Red curry with pineapple and mussels Mussel meat +
21 Rice topped with stir-fried pork and basil Minced pork +
22 | Vegetable and pork balls soup Pork balls -
23 | Charcoal-boiled pork neck Pork ++
24 | Fried chicken Chicken without skin ++
25 | Sukiyaki without broth Vermicelli +
26 | Stir-fried mixed vegetables Carrots ++
27 | Rice crispy pork Crispy pork ++
28 | Vietnamese pork sausage Pork sausage +
29 | Thai spicy noodle Minced pork ++
30 | Barbecued red pork in sauce with rice Barbecued red pork ++

Remark: (=) not detect, (+) low contamination and (++) high contamination
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Table 5 Carrying capacity levels of toilet in Buddha footprint of Khao Khitchakut
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Facility Carrying Capacity (FCC)

Facility ccC Below CC At & Approaching CC Exceeding CC Over CC

<50 % 50 %- 80 % 81 % —100 % >100 %

Toilets 15,408 <7,704 7,704 — 12,327 12,481 — 15,408 >15,408
Highest of tourists 21,334 - - - v

Remark: v FCC = Over CC

Table 6 The criteria of surface water quality standards for carrying capacity analysis of recreational use values in

Buddha footprint of Khao Khitchakut

Surface water quality standards (Class 3)

Impact scales and

. . 16 Temperature Dissolved oxygen BOD
carrying capacity levels pH
(°C) (mg/L) (mg/L)
Standard values +3°C 5-9 4.0 2.0
No impact/Low impact
Normal temp. 5.1-8.9 >4.0 <20
(Below carrying capacity )
Medium impact not over
50r9 4.0 20
(Closely carrying capacity ) +3°C
High impact over
<5 or>9 <40 >2.0
(Over carrying capacity ) +3°C
Water quality pre—opening worship 29.0 7.29 8.0 4.9
Water quality during opening worship 28.5 6.98 7.3 3.7
Water quality post-opening worship 29.0 7.1 6.7 4.4
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Abstract

Appropriate construction planning methods are available using several methods. Each of these approaches has the
goal of addressing the different needs of planners. Planning a master resource at a particular partner neglects the
impact on other resources that were not considered at that time; the plan was not reasonable. The overall cost of a
construction project consists of several factors; labour cost, rental costs of mechanism, interest on loans, fines and
opportunity costs. This article develops a planning approach that takes into account factors that will affect project costs.
Using the critical part segment (CPS) helps to plan the scheduling of overall resource utilization of the project and
other conditions; such as the contract period, number of available resources, work in normal time and overtime,
credit limits and restrictions on the relationship between construction activities. Then the developed model was
adopted on a basic office program, Microsoft Excel, which can be used to easily find the best answer which can be
achieved using a simulation process with genetic algorithms. The result of this study provides models for most effective

project planning of resources management and other conditions.

Keywords : Optimization planning, Critical part segment, Genetic algorithms
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[ 1 | Basic Information
LA [ 1 ' H Project Name Test # 1
2 | E Contract Time 22 Day
_ :| 2 5 Penalty Rate 1,000 Bath/Day
B F K Incentive Rate 1,000 Bath/Day
b Project Indirect Cost 250 Bath/Day |
\\\'. . 1 Regular Pay Rate R1 35 Bath,-’Di
C - G 7 l P | Regular Pay Rate R2 40 Bath/Day
i ’7 . . / . Regular Pay Rate R3 o Bath/Day
) vy Hiring/Firing Unit Cost R1 &0 Bath/Day
D - R { Hiring/Firing Unit Cost R2 90 Bath/Day |
Hiring/Firing Unit Cost R3 o Bath/Day |
Figure 5 Example of project data
Table 1 Determining the data in a table for calculation
Total Pred Relation Lag/Lead Susc Relation Lag/Lead R R2 2] | ar
At | Des | Man- Split
Hour| 1 (2|3 4| 1| 2(3 |41 (2|3 |4(1(2|3|4|1(2(3|4|1(2](23] 4|Mn|Mo|MH| Mn Mo MH Min Mo MH| Mn|Max
1 A 100 8|5 5 [ 55 0|2 113|124 |06
2 | B | = 6 5 0 2607|381 0| 4
3 C 200 7 &) 0 2|5|1]|4]|7 |08 0] 4] 1
4 1] 150 9 5 1] 2408241
5 E X0 |1 55 2 8| 6 5| F 0|2 4|5|1|5]| 6|08 0] 41
6 F o | 2|5 5| F 0]2 7 =] o 2|5|05]1 )13 |1
7|6 | = |z|6]|s8 B E|F o|lo| 2| |w|s ES o1 4|8|o6[3 |61 1
3 H 20 |1|5 BB 0|0 7 is 2 2|6|1]|3]| 6|06 0] 4] 1
9 R =0 1417 F5 | 55 o1 10 5 1] S|6|1]|3|4]|05 D) 4|1
10 P X 1719 BB ojo 1] 4|8|1[|5]|8]|a5
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Table 2 Show the time selection to start some sub-activities
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- p Day
Activity | Spilt M-H R1 R2 R3 OT | Dur Cost 1 > 3 2 5 s 7 3 3 o = =
A 4] 100 3 3 o o 3 675 1 1 1
B 4] 250 [s) 6 o 2 3 1856 1 1 1
C 1 200 £l [+ o 1 3 1353 1 1
D o] 150 4 3 o o 3 780 1 1 1
E 1 250 el 5 o 1 4 1615 1 1 1 1
F o] 100 el 3 o o 3 780 1 1
G 1 250 £l 3 0 o 6 1560
H 1 200 3 = o 1 4 1258 1
R 1 350 6 3 o o 6 1980
P 4] 250 7 8 o o 3 1695
1] (4] o 0 o o o (4] o
0 0 o] 0 0 o o 4] o
Proj.Dur.= | 23 23
R1 Limit 15 15 15 15 15 15 15 15 15 15 15 15
RIGCs; = 1.173945 R1 MAX 13 4 3 3 3 4 4 10 10 10 4 8 11
R2Z2 Limit 15 15 15 15 15 15 15 15 15 15 15 15
RICg, = 1.183616 R2 MAX 13 B 3 3 3 3 3 El 11 11 5 8 13
R3 Limit
RICg; = 0 R3 MAX o
Cost Limit 6,000 [ 6,000 [ 6000 | 6,000 [ 6,000 | 6,000 [ 6000 | 6,000 | 6000 6,000 [ 6000 6,000
Total Cost= 88,019 Cost MAX 5,618 3,073 2,725 2,725 2,725 2,770 2,770 3,726 4,381 4,381 3,425 3,695 4,061
DC = 54,149 1,353 675 B75 675 780 780 2,636 3,471 3471 1,615 2,395 3,391
IDC = 5,750 250 250 250 250 250 250 250 250 250 250 250 250
PC = 1,000
IC = o
H/F R1 = 10,380 660 720 720 720 660 660 300 300 300 660 420 240
H/F R2Z = 16,740 810 1,080 1,080 1,080 1,080 1,080 o 360 360 S00 630 180
H/F R3 = 0
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Figure 6 Finding the suitable plan
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mﬂhﬂl%ﬂﬁ'ﬂ@Lme:ﬁﬁunuImamsﬁ 62,087 1N §19
ugadlu Table 5 §INTINIITIIUNUGIE CPM UanIN
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Table 3 Comparison of the project's cost

Item CPM RA&RL CPS  |CPS with GA

TC (1) 57,865 62,087 54,633 49,983
Dur (%) 17 17 17 15
R1 (A1) 19 12 14 15
RIC R1 1.35 1.08 1.22 1.09
R2 (A1) 18 12 15 15
RIC R2 1.33 1.09 1.18 1.18

et Mav (3179m) 2440 &nin 4a1n & non




Vol 38. No 2, March-April 2019

Table 4 CPM Plan

Construction Planning Optimization under Limited Resources with Critical Part Segment

Activity| Spilt| M-H | Rl | R2 | R3 | OT |Dur.| cost Day
1 2 3 2 5 6 7 8 9 [ 10 | u | 12 [ 13 14 ] 15 [ 16 | 7 | 18
A | o0 [m0 =400 =250 | 1 1
B | 0 | 250 [ 2|7 [0 [ 435|187 1 1 1
C | 1 [ 200 |47 [0 1]2] 97 1 1
5 o | 150 [ 2| 3|0 ] 0| 3| 780 1 1 1
E 1 250 5 6 0 3 3 1945 1 1 1
F | o [ 100 |52 005|765 1 i 1
G T [ 25 [ 8 [ 4 [0[0]a]170 i 1 1 1
H 1 200 5 5 0 1 3 1335 1 1
R | t | 35 [ 63 [0/ 0]6]1980 1 1 1 1
P 0 250 8 8 0 0 3 1800 1 1 1
o o] o |o]o]ololo] o
o ol o [ololololol o
PoiDur= ] T T
RL Limit s | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
RIG; = 1.353878 R1 MAX 19 3 3 2 2 11 13 18 5 5 13 19 14 14 6 8 8 8
R2 Limit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
RIG, = 1.337219 R2 MAX 18 4 4 7 7 16 16 18 2 2 9 12 7 7 3 8 8 8
0 RIMAX 0
5,000 | 6,000 | 6,000 | 6,000 | 6,000 | 6,000 | 6,000 | 5000 | 6000 | 6,000 | 6,000 | 6000 | 6000 | 6,000 | 5,000 | 6000 | 6000
57,865 Cost MAX 6142 [ 2,00 | 2490 | 2996 | 209 | 4,084 | 3,715 | 4,720 | 2,785 | 2785 | 3962 [[6,143]] 5,100 | 5,100 | 4,180 | 3,100 | 3,100 | 3,100
20,165 530 | 530 | 1,246 | 1,246 | 3504 | 3,255 | 4,020 | 765 | 765 | 3,072 | 5382 | 4,070 | 4070 | 2,310 | 1,800 | 1,800 | 1,800
4,250 250 | 250 | 250 | 250 | 250 | 250 | 250 | 350 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250
0
5,000
7,020 720 | 720 | 780 | 780 | 240 | 120 | 180 | 600 | 600 | 120 | 240 | 60 | 60 | 540 | 40 | 4% | 4%
11,430 990 990 720 720 90 920 270 1,170 1,170 540 270 720 720 1,080 630 630 630
0
Table 5 RA & RL Plan
Actvity | Spit] MH | Rl | R2 | R3 ) OT Dur) Cost p— 2 3 2 5 6 7 8 B 0] 11 [ 5 | @ | 15 [ 16 | 7 [ B
A 0 100 3 2 0 0 3 555 1 1 1
B 0 250 5 5 0 1 3 1335 1 1 1
C | 1 [ 200 [2 5[0 [ 1|41 1 T T
D 0 150 3 3 0 0 4 900 1 1 1 1
E 1 250 5 5 0 3 3 1757 1 1 1
F [0 [ 100 |4 [ 2] o0]0] 3| 60 1 i 1
G T [ 250 |6 [ 5] 0] 0] 41640 1 1 1 I
H 1 200 3 4 0 2 4 1457 1 1 1
R_| 1 [ 350 |6 |3 [0 15|19 1 1 1 1
P [ 0 [ 20 [7 [5]0][0] 5 [1385 1 1 1
0 0 0 0 0 0 0 0 0
o [0 o0 (o o]lolo]lol o
POLOAT. 7 v
R1 Limit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
RIGy = 1.089592 R1 MAX 12 8 8 10 2 7 8 12 10 10 9 12 12 12 6 7 7 7
R2 Limit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
RICg = 1.089478 R2 MAX 12 7 7 12 5 10 8 10 9 9 9 8 8 8 3 5 5 5
R3 Limit
RIGq = 0 REMAX 0
Cost Limit 5,000 | 6,000 | 6,000 | 5000 | 6,000 | 6,000 | 6,000 | 6000 | 6000 | 6000 | 6000 | 5000 | 6,000 | 6000 | 6000 | 6000 | 5000
Tow Cost=_62,067 Cost MAX 5010 | 3,280 | 3,280 | 3.575 | 3,195 | 4413 | 4,168 | 4,408 | 4,041 | 4,041 | 4181 | 5010 | 5010 | 5010 | 4180 | 2,965 | 2965 | 2,965
-~ woy 1,590 | 1,59 | 3,155 | 1,265 | 3,233 | 2,868 | 5,528 | 2951 | 2,951 | 5,031 | 3,550 | 3550 | 3950 | 2,310 | 1,335 | 1,335 | 1,335
IDC = 4,250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
= 0
5,000
) 220 | 420 | 300 | 780 | 480 | 420 | 180 | 300 | 300 | 360 | 180 | 180 | 180 | 540 | 480 | 480 | 480
11,430 720 720 270 900 450 630 450 540 540 540 630 630 630 1,080 900 900 900
0
Table 6 CPS Plan
Activity| Spit | M-H | Rl | R2 | R3 | OT |Du.| Cost £57
1 2 3 2 5 6 7 9 | 10 [ 11 [ 1 [ 13| 1| 15 [ 16 [ 17 | 18
A 0 100 3 3 0 0 3 675 1 1 1
B 0 250 2 8 0 3 3 1828 1 1 1
C [ 1 | 200 |3 |6 o0&z 127 | 1 1 1
D | o0 | 150 |2 |40 [0]3 | 6o 1 1 1
E 1 250 5 6 0 4 2 1452 1 1
F 0 100 3 3 0 0 3 675 1 1 1
G | 1 | 250 [ 8 [ 6|0 [0 |3 | 150 1 1 1
H | 1 | 200 [ 64 ]o0|a]|z]|1i5 1 1
R | 1 | 35 | 6401|5219 1 1 1 1
P | 0 | 250 | 6|7 ]0|0]|3]|140 1 1 1
o (0| 0 |o|lo]o|o|o] o
5 | 0| 0 |olo]lololo] o
PoLOuL= ] 17 7
R1 Limit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
RICy = 1.225804 R1 MAX 14 3 5 7 7 7 5 3 6 12 14 14 14 6 6 6 6 6
R2 Limit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
RIGy = 1183957 RMAX 15 3 7 [ 15 | 15 | 14 | s 3 9 3 | 10 | 10 | 10 7 7 7 7 7
|R3 Limit
RICq 0 R3 MAX 0
Cost Linit 5,000 | 6,000 | 6,000 | 5000 | 6000 | 6,000 | 5,000 | 6,000 | 5000 | 5000 | 65,000 | 6000 | 6,00 | 6,000 | 6000 | 6000 | 5000
Totd Cost= 54,633 | Cost MAX 4910 3,009 | 2,935 | 3,265 | 3,265 | 3442 | 3,112 | 2,725 | 3234 | 3,670 | 3476 | 4,910 | 4,910 | 4,370 | 4,370 | 2,980 | 2,980 | 2,980
DC= 37,983 1,225 | 1,365 | 2535 | 2,535 | 2,622 | 1452 | 675 | 1508 | 3,060 | 2,716 | 4,150 | 4,150 | 2.550 | 2,590 | 1470 | 1,470 | 1,70
IDC= 4250 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250
= 0
1= 5000
WFRIZ 7680 720 | 600 | 480 | 480 | 4p0 | 600 | 720 | 540 | 180 | 60 | 60 | 0 | Sa0 | 50 | 540 | S8 | 540
HFRZ= 9720 510 | 720 90 | 810 | L0so | 540 | 180 | 450 | 450 | 450 | 990 | 990 | 720 | 720 | 720
HF G = 0
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Table 7 CPS with GA Plan

J Sci Technol MSU

Activity| Spilt| M-H | Rl | R2 | R3 | OT |Dur.| Cost 57
1 2 3 4 5 3 7 8 9 10 1 12 13 14 15 16 17 18
A 0 [ 100 [ 3|30 0] 3] 675 L i L
B 0 | 250 [ 67 |0 a4]2]1zs L i
C T | 200 [ 4 [ 7|0 2] 2]1155 1 1
D 0 | 150 | 4 [ 4]0 | 0] 3| 900 1 1 1
E T [ 250 | 5 [ 6|0 031245 1 1 1
F 0 | 100 [5]2]0]0]3] 765 1 1 1
G 1 | 250 [ 7 [ 4|0 o0[4]z1620 1 1 1 1
H 1 | 200 [ 6 | 4|0 2|3 15% 1 1
R T | 350 | 6| 3| 0] 25 |28 L 1 L 1
[ 0 | 250 [ 7 | 70| 0] 31575 1 i 1
0 0 0 [0o[o0|o0o[0 0] o
0 0 0 | o0lo0lolo ol o
[PoDur—] 15 15
RI Limit 15 15 5 s 15 15 is s 15 15 15 15 15 15 s
RIGy = L09%714 R1 MAX 15 B 13 12 9 14 5 15 13 13 13 13 3 7 7 7
R2 Limit i5 15 i5 i5 i5 15 i5 i5 i5 i5 i5 i5 i5 15 i5
RIG, = 1180473 R2 MAX 15 10 14 13 10 15 2 13 8 7 7 7 3 7 7 7
R3 Limit
RIGy = 0 R3 MAX 0
[ Cost Limit 5,000 | 6,000 | 6,000 | 6,000 | 6,000 | 6,000 | 6,000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6,000
Tolal Cost=__ 49,983 Cost MAX 5,020 3450 | 3,750 | 3,663 | 3,438 | 3,865 | 2,785 | 3,800 | 3915 | 5020 | 5020 | 5020 | 4,180 | 3025 | 3,005 | 3,025
DC= 40583 2290 | 3,290 | 3,053 | 2,378 | 3,555 | 765 | 3,372 | 2,915 | 3930 | 3930 | 3,930 | 2,310 | 1575 | 1,575 | 1575
IC= 3,750 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250
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