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Vanida Manthanom 2009: Effect of Seasons and Breeds on Goat Semen Quality under
Tropical Conditions. Master of Science (Animal Production), Major Field: Animal
Production, Department of Animal Science. Thesis Advisor: Associate Professor

Kanchana Markvichitr, Dr.Med.Vet. 95 pages.

This study was purposed to determine the effect of seasons and breeds on goat semen
quality under tropical conditions. The experiment was conducted according to repeated
measurements in completely randomized design . Three seasons including winter season
(November to February), summer (March to June) and rainy season (July to October) were
assigned in main plot and two breed goats including three male Angonubian-Thai native
crossbreed goats and also three male Thai native goats were assigned for sub plot. The feeding
regimen was given with total mixed ration (TMR) and paragrass forage adlibitum
supplementation. The proximate analysis of dietary composition, biochemical composition in
plasma, semen quality and also malondialdehyde were determined and statistical analyzed

seasonally throughout all year round of experimental period.

The result revealed that effect on seasons and breeds play an important interaction on
goat semen quality mainly such in progressive motility and concentration. The effect on season
to semen quality parameter in motility, live sperm, average path velocity progressive velocity
and curvilinear velocity in the rainy season was significantly higher than in winter and summer
season respectively (P<0.01). The Angonubian Thai native crossbreed goats semen volume was
significantly higher than Thai native goat’s (P<0.01). There was no interaction of plasma
biochemical composition to be apparent factor on seasons and breeds. Total of white blood cell,
red blood cell, hemoglobin, hematocrit, neutrophill, lymphocyte and blood urea nitrogen
parameters between breeds throughout of year seasons revealed non significantly different and
also the study of malondialdehyde parameter shown to be non significantly (P>0.05), however
blood glucose in rainy season revealed higher than significantly (p<0.01) in winter season and

summer season.

Student’s signature Thesis Advisor’s signature
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Reactive oxygen species
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Neutrophil (%) 69.33+5.13 63.33+16.50 P=0.5800
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1. Urease, Lyophillized powder 1 UIA

2. Salicylate-nitroprusside buffer 250 danans

3. Alkaline hypochlorite 250 Haaans
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MSIA3 U ETIAY

Y o
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U 39U

Y v
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1. Lﬂ?ﬂuﬁﬁ@ﬂﬂﬂaﬂﬂﬁlﬁng@uﬁﬁ511!’31!“]?1 UazYviaoa Blank 1 Yoo
v A

2. W&y Working solution 1u%0 1 %39 2 51105 2.5 adans nudsuilsuas 0.02

Uoaans

k4
3. TuriaeA@19619 @IU Blank IANIRNIE Working solution 91n1iuver 1 ag

11114 incubate 1 37 BaFIFAFI 10 UIN

Y
% %
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ATTNNUINN 2 uammimumimﬂumi’Jmﬂzmmugwﬂiumm

Blank Test
Working solution (m) 2.5 2.5
Serum (m) - 0.02
Mix, Incubate at 37 93971
(¥AIBE 10 min
Alkaline hypochlorite(m) 2.5 2.5
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Reagent Blank Standard (HaansuAeLABans)

20 40 60
Standard (Wa@ans) - 0.02 0.02 0.02
Working solution (Nadan3) 2.5 2.5 2.5 2.5
Alkaline hypochlorite 2.5 2.5 2.5 2.5
(Haaan3)

Mix (187 Incubate 11 37091 AIFHE 10 min 70 OD 7 540 nm

HU8LYIA

Yy 9
a o 4
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o 1A VW VoA Yy
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M Y 4 Y 1
M3WUING 4 uaasganwiuFounsnuggnnauted Inaydounuiies Aah 1 luggruun

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 0.7 2.95 78 56 52 71 54.8 124.4
2 1.5 3.19 80 75 53 72 55.6 126.2
3 1 3.51 82.5 73 55 79 60.7 137.8
4 1.9 2.45 75 66 50 37 28.2 64.1
5 1.7 3.45 83.5 48 56 39 30.0 68.1
6 1.5 3.55 85 70 57 69 53.3 121
7 1.7 2.50 83 69 55 70 54.2 123
8 1.8 2.46 79 58 53 77 59.0 134
9 1.6 3.25 80 75 53 35 26.9 61
10 1.5 3.18 82 73 55 37 28.6 65
11 0.9 3.01 78 55 52 41 31.3 71
12 1 3.50 77 53 51 38 29.5 67
13 1.2 3.55 80 75 53 80 61.7 140
14 1.3 3.55 81 76 54 74 56.8 129
15 1.4 3.49 78 56 52 73 55.9 127

16 1.1 3.00 78 55 52 61 46.7 106
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MIHUINA 5 udasgaum il igeunguggnrauued Inaydouiuiios dan 2 Tuggrun

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 1 1.2 3.50 55 31 37 58 44 .4
2 2 09 3.08 62.5 65 42 69 52.8
3 3 0.7 4.09 75 41 50 69 53.0
4 4 09 3.68 76 40 51 58 44.6
5 5 0.9 3.59 70 31 47 38 29.6
6 6 0.9 3.58 65 49 43 59 454
7 7 0.8 3.60 72 56 48 70 53.7
8 8 0.8 3.60 75 57 50 70 54.2
9 9 0.7 3.50 60 50 40 59 458
10 10 1.1 3.01 58 40 39 39 304
11 11 0.9 3.58 60 50 40 37 28.2
12 12 0.8 3.49 75 65 50 56 432
13 13 1.2 3.65 70 60 47 67 51.5
14 14 0.8 3.59 70 60 47 66 51.1
15 15 0.9 3.60 58 48 39 55 427

16 16 0.9 3.59 74 64 49 57 44.1
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M3WUINT 6 udasamiiuFeunguTgnHauued Inaydounuiios daf 3 Tuggrun
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@

asefiiy WSes anududuves  §eqiiidia msinAoud waoud lshanih Average path Progressive Curvilinear
1 0.4 3.79 81.5 76 54 67 51.9 117.8
2 0.8 4.10 75 53 50 83 63.9 145
3 0.7 424 26 51 17 39 29.8 67.6
4 0.7 3.17 82.5 59 55 45 34.8 78.9
5 0.5 3.02 82.5 36 55 54 418 94.9
6 0.6 3.07 70 60 47 64 49.3 112
7 0.7 3.10 82 72 55 80 61.7 140
8 0.9 3.50 80 70 53 35 273 62
9 0.8 3.46 75 65 50 42 322 73
10 0.6 3.46 79 69 53 52 40.1 91
11 0.7 321 77 67 51 57 43.6 99
12 0.8 3.45 80 70 53 42 322 73
13 0.7 321 82 72 55 47 36.6 83
14 0.6 3.06 75 65 50 85 65.2 148
15 0.7 3.12 75 65 50 70 53.7 122

16 0.8 3.45 82 72 55 69 52.9 120
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afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 0.5 2.46 81.5 55 54 66 51.1 116.1
2 0.6 2.97 80 81 53 60 46.2 104.8
3 0.7 2.65 84 73 56 69 52.8 119.9
4 1.3 3.00 88 65 59 75 57.8 131.3
5 1.2 3.07 83.5 36 56 42 32.6 74.1
6 1.5 3.17 79 60 53 63 48.9 111
7 0.5 3.59 83 70 55 57 44.1 100
8 0.6 2.56 80 70 53 65 50.2 114
9 0.8 3.49 98 85 65 78 59.9 136
10 0.9 3.49 80 70 53 39 30.4 69
11 0.4 3.69 83 72 55 45 34.8 79
12 0.6 2.9 70 60 47 78 59.9 136
13 0.7 2.85 83 72 55 71 54.6 124
14 0.6 2.89 75 65 50 62 48.0 109
15 0.6 2.90 78 76 52 69 53.3 121

16 0.5 3.59 80 69 53 58 44.9 102




Y
o o

M Y Y 1
M319WUINT 8 uaasgamwiuFounzWuiNules @1 2 Tuggrun

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 1 5.08 71 45 47 66 51.2 116.2
2 0.9 4.50 75 65 50 66 51.0 115.7
3 1.3 1.86 77.5 61 52 86 66.3 150.6
4 1.3 4.10 73.5 77 49 97 74.4 169
5 0.9 341 77.5 51 52 49 38.1 86.5
6 0.8 3.60 71 55 47 63 48.9 111
7 0.9 3.70 75 65 50 62 48.0 109
8 1 4.09 70 45 47 80 61.7 140
9 0.9 4.40 72 56 48 91 70.0 159
10 0.6 3.90 69 58 46 43 33.5 76
11 0.8 3.80 73 64 49 55 423 96
12 0.8 3.77 77 65 51 102 78.9 179
13 0.8 3.89 75 65 50 91 70.5 160
14 0.9 4.00 65 55 43 71 55.1 125
15 1.1 3.91 77 65 51 71 54.6 124

16 0.6 3.98 80 79 53 63 48.5 110
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aSeiiy USies awduduves  §reasidie mamdewd waeui laldhani Average path Progressive Curvilinear
1 0.4 4.46 79.5 52 53 66 51.2 116.2
2 0.3 4.63 77.5 81 52 74 57.1 129.6
3 0.7 3.55 74.5 71 50 73 56.4 128
4 0.4 4.66 91.5 61 61 72 55.4 125.8
5 0.4 1.41 85 74 57 39 30.4 68.9
6 0.4 4.40 85 75 57 64 493 112
7 0.4 430 79 69 53 70 53.7 122
8 0.5 3.90 78 68 52 71 55.1 125
9 0.4 4.00 80 70 53 45 34.8 79
10 0.4 4.11 77 65 51 38 29.5 67
11 0.7 3.90 75 65 50 71 54.6 124
12 0.4 4.12 82 70 55 73 55.9 127
13 0.4 4.11 80 70 53 73 56.4 128
14 0.4 4.40 89 79 59 66 50.7 115
15 0.6 4.10 72 62 48 69 52.9 120

16 0.4 4.32 75 65 50 73 56.4 128
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asefiiy WSes anududuves  §eqiiidia msinAoud waoud lshanih Average path Progressive Curvilinear
1 1.1 3.90 87.5 51 58 65 50.0 113.5
2 1.2 3.50 88.5 59 59 63 48.9 110.9
3 1 2.59 87.5 47 58 64 49.1 111.5
4 1.1 2.70 81 50 54 64 49.6 112.6
5 1.2 1.95 85.5 48 57 39 30.0 68.1
6 1.1 3.42 79 60 53 63 48.9 111
7 1.2 3.39 82 55 55 62 48.0 109
8 1.2 3.50 76 61 51 40 30.8 70
9 1 3.50 83 55 55 45 34.8 79
10 1.2 332 85 60 57 62 48.0 109
11 1.3 321 80 56 53 62 47.6 108
12 1.1 439 83 68 55 64 493 112
13 1.2 3.26 85 60 57 66 50.7 115
14 1 2.90 80 56 53 62 47.6 108
15 1 2.79 79 68 53 63 48.5 110

16 0.9 3.00 78 69 52 63 48.9 111
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AINNUINN 11 Llﬁﬂ\“lﬂﬂ!ﬂ'I‘WLL!'IL“]YE]LLWgwuﬁgﬂNﬁullﬂQIﬂaHlUEJTJWHL?J@\? AN 2 ‘IUf]@ji@u

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 0.3 2.80 82.5 48 55 55 42.2 95.9
2 1 2.70 22.5 25 15 49 38.0 86.15
3 1.1 3.46 20 25 13 49 38.0 86.15
4 0.5 1.88 44 33 29 56 43.0 97.5
5 1.3 1.64 83 58 55 64 49.2 111.6
6 1.2 3.30 55 30 37 51 39.2 89
7 1.2 3.20 80 55 53 50 38.8 88
8 1.1 2.66 69 50 46 57 43.6 99
9 0.9 3.49 79 60 53 57 44.1 100
10 0.8 4.08 82 50 55 56 432 98
11 1 3.59 70 69 47 62 48.0 109
12 1.2 3.02 75 65 50 63 489 111
13 1.1 3.40 57 45 38 54 41.9 95
14 1.1 3.30 55 45 37 50 38.3 87
15 1.1 3.41 69 55 46 50 38.8 88

16 1.1 3.50 70 60 47 55 423 96




d‘ g‘ dy v J ~ Ay A o A 9
AT NHUINT 12 Llﬁﬂ\iﬂﬂ!ﬂ'IWH'I!GB@LLWgwuﬁgﬂNﬂullaﬂiﬂﬁH!UEl‘LlW‘LlL?J't‘]\? AN 3 11!'5]@5@11!

afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.5 2.69 12.5 53 8 61 46.9 106.5
2 0.5 2.50 27.5 36 18 61 474 107.6
3 0.6 2.88 15 37 10 59 459 104.1
4 1.1 2.50 77.5 51 52 59 45.7 103.8
5 0.9 0.82 10 45 7 57 441 100
6 0.9 2.50 35 45 23 62 48.0 109
7 0.8 2.70 50 56 33 59 454 103
8 0.9 2.69 45 69 30 59 45.8 104
9 0.6 2.90 59 49 39 60 46.3 105
10 0.5 2.10 60 50 40 61 47.1 107
11 0.8 2.90 71 70 47 61 46.7 106
12 0.8 2.68 45 40 30 60 46.3 105
13 0.9 2.45 68 58 45 59 45.8 104
14 1.1 2.20 70 60 47 59 454 103
15 0.6 2.80 65 60 43 57 44.1 100

16 0.6 2.87 58 48 39 58 44.5 101
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MINNHUINN 13 Llﬁﬂ\“lﬂmﬂ'lW‘l!'lL‘]f'E]LLWgwu‘]jl‘WHmEN M1 Glui]@,iau

afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 1.2 2.45 85 60 57 69 53.0 120.4
2 1.1 2.50 45 39 30 66 50.8 115.35
3 0.7 3.59 42.5 42 28 65 50.1 113.65
4 1 1.26 87.5 64 58 70 54.0 122.5
5 1.1 3.00 57.5 39 38 66 50.8 115.35
6 1 3.60 56 45 37 69 52.9 120
7 1 3.45 50 40 33 67 52.0 118
8 1.1 3.20 65 55 43 65 49.8 113
9 0.9 3.60 45 35 30 69 52.9 120
10 0.8 3.47 68 58 45 65 50.2 114
11 0.9 3.50 70 70 47 68 52.4 119
12 0.7 2.80 68 55 45 66 50.7 115
13 0.8 3.40 76 66 51 70 53.7 122
14 0.9 3.45 75 65 50 69 52.9 120
15 1 3.50 67 57 45 65 49.8 113

16 1.1 3.17 45 36 30 66 50.7 115
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MINNHUINN 14 Lm’ﬂﬂﬂmﬂ'lW‘l!'l!‘]f'fJLL‘Wgwu‘]z‘WHm@Q N 2 Glui]@,iau

afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.7 4.84 80 54 53 69 52.9 120
2 0.5 4.50 88.5 55 59 58 44.6 101.2
3 0.4 4.50 82.5 51 55 59 453 102.9
4 0.3 348 90 49 60 66 50.9 115.6
5 0.5 1.91 315 55 21 58 44.6 101.2
6 0.5 4.00 55 50 37 63 48.5 110
7 0.6 3.98 67 57 45 68 52.4 119
8 0.7 3.30 69 59 46 66 51.1 116
9 0.8 3.89 72 65 48 58 44.5 101
10 0.6 3.80 65 55 43 57 44.1 100
11 0.6 3.76 72 60 48 60 46.3 105
12 0.8 3.89 56 56 37 64 493 112
13 0.9 4.10 60 50 40 65 50.2 114
14 0.7 4.01 65 55 43 69 52.9 120
15 0.7 3.88 45 35 30 62 48.0 109
16 0.5 4.06 59 45 39 58 44.5 101
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afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.5 2.82 89 51 59 78 60.4 137
2 0.3 2.70 10 55 7 76 58.5 132.9
3 0.4 2.80 85 25 57 46 35.2 79.85
4 0.2 1.78 82.5 68 55 39 30.3 68.8
5 0.2 2.30 84.5 24 56 46 355 80.5
6 0.4 4.30 79 59 53 77 59.5 135
7 0.5 3.85 68 45 45 74 57.3 130
8 0.4 4.00 70 50 47 56 432 98
9 0.3 4.56 80 57 53 57 44.1 100
10 0.4 430 81 60 54 45 34.8 79
11 0.4 4.10 75 60 50 69 52.9 120
12 0.5 3.89 64 45 43 74 56.8 129
13 0.6 421 56 40 37 77 59.5 135
14 0.4 431 80 59 53 73 55.9 127
15 0.4 442 79 655 53 39 30.4 69
16 0.5 4.00 68 45 45 51 39.2 89
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d‘ g‘ dy v J ~ Ay A o A
AT NHUINN 16 Llﬁﬂ\iﬂﬂ!ﬂ'IWH'I!GB@LLWgwuﬁgﬂNﬂullaﬂiﬂﬁH!UEl‘LlW‘LlL?J't‘]\? aIn 1 IHQQNH

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 1.1 3.50 95 81 63 59 45.6 103.6
2 1.2 321 77.5 42 52 33 254 57.55
3 0.7 2.58 80 58 53 76 58.9 133.7
4 0.8 2.50 90 80 60 88 67.8 154
5 1 3.98 97.5 87 65 122 94.0 213.35
6 1.1 3.85 80 60 53 58 449 102
7 1 3.45 79 45 53 97 74.4 169
8 1 331 90 80 60 87 67.0 152
9 1.1 3.76 85 75 57 93 71.8 163
10 1.1 3.90 84 75 56 91 70.0 159
11 1 3.90 79 70 53 86 66.1 150
12 1.2 3.70 86 76 57 63 489 111
13 1 3.40 92 75 61 75 58.1 132
14 1.3 3.13 90 80 60 94 72.7 165
15 1.2 3.17 85 76 57 121 93.0 211
16 1.1 431 79 50 53 61 46.7 106
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AINNUINN 17 Llﬁﬂ\iﬂﬂ!ﬂ'IWH'I!GB@LLWgwuﬁgﬂNﬂﬂllaﬂiﬂﬁH!UfJ‘Ll‘W‘LlL?J't‘]\? AN 2 ‘luf]ﬂp\lu

A
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aSeiiy USies awduduves  §reasidie mamdewd waeui laldhani Average path Progressive Curvilinear
1 0.9 3.00 72.5 44 48 29 22.3 50.55
2 0.7 2.60 79.5 62 53 51 39.3 89.2
3 0.8 3.40 87.5 75 58 63 48.7 110.6
4 1.1 2.20 90 86 60 89 68.7 156
5 0.4 3.58 87 79 58 118 90.6 205.65
6 0.8 4.01 70 65 47 58 445 101
7 0.8 4.06 72 67 48 93 71.4 162
8 0.9 3.51 76 69 51 83 63.9 145
9 0.8 4.04 80 80 53 89 68.3 155
10 0.9 3.41 74 75 49 60 46.3 105
11 0.8 3.99 80 80 53 114 88.1 200
12 0.9 3.90 92 85 61 73 56.4 128
13 1.1 3.45 84 75 56 111 85.9 195
14 1 3.59 81 80 54 100 77.1 175
15 0.8 4.06 80 80 53 90 69.2 157
16 0.7 4.09 92 79 61 94 72.7 165

¥8



d‘ g‘ dy v J ~ Ay A o A
ANTNNHINN 18 Llﬁﬂ\iﬂﬂ!ﬂ'IWH'I!GB@LLWgwuﬁgﬂNﬂullaﬂiﬂﬁH!UEl‘LlW‘LlL?J't‘]\? AN 3 IHQQNH

afeiidy Bwas anudutuves Froq3iiFin  mandoud waeui laldhani Average path Progressive Curvilinear
1 0.8 2.80 70 57 47 30 233 52.85
2 1 2.40 87.5 56 58 30 23.5 53.25
3 0.8 2.80 88 61 59 68 52.5 119.1
4 0.8 2.35 83.5 63 56 52 40.3 91.4
5 0.4 4.03 50 94 33 102 78.5 178.1
6 0.4 3.97 80 79 53 96 74.0 168
7 0.4 3.81 83 80 55 77 59.0 134
8 0.5 3.56 60 70 40 97 74.9 170
9 0.6 3.65 79 69 53 95 73.6 167
10 0.6 3.50 77 68 51 45 34.4 78
11 0.4 4.10 81 80 54 45 34.8 79
12 0.9 3.10 78 68 52 56 432 98
13 0.8 3.19 76 65 51 57 43.6 99
14 0.8 2.91 81 80 54 63 48.9 111
15 0.6 3.90 75 75 50 63 48.5 110
16 0.9 3.10 79 75 53 66 50.7 115
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d‘ g’ dy o = A A
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afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.9 2.50 82 55 55 35 273 62

2 0.8 2.50 72.5 47 48 31 24.0 54.45
3 0.4 2.70 79 53 53 90 69.6 158.05
4 0.9 3.00 85 50 57 97 75.0 170.35
5 0.8 3.36 85.5 62 57 99 76.0 172.55
6 0.9 3.56 70 65 47 83 63.9 145
7 0.9 3.50 75 70 50 106 81.9 186
8 0.7 2.95 65 60 43 102 78.9 179
9 0.8 3.59 80 75 53 90 69.2 157
10 0.9 3.59 69 65 46 69 52.9 120
11 0.9 3.56 75 69 50 101 77.5 176
12 0.6 3.89 78 72 52 94 72.7 165
13 0.8 334 80 75 53 83 63.9 145
14 0.9 3.54 85 79 57 91 70.0 159
15 0.8 3.50 79 65 53 85 65.2 148
16 0.7 3.00 78 65 52 100 77.1 175
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M319WUINT 20 HaasnuMi TNz HUTNUIE09 @27 2 Tungsu

afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.5 4.74 80.5 43 54 62 47.8 108.5
2 0.8 4.30 45 14 30 36 27.9 63.4
3 0.2 3.45 89.5 70 60 51 39.1 88.7
4 0.4 4.00 85 64 57 108 83.5 189.55
5 0.9 3.05 70.5 50 47 103 79.2 179.7
6 0.6 3.89 80 65 53 106 81.9 186
7 0.8 3.54 81 65 54 96 74.0 168
8 0.6 4.00 79 58 53 97 74.9 170
9 0.7 3.40 55 50 37 63 48.5 110
10 0.8 3.99 85 79 57 103 79.3 180
11 0.7 3.89 80 70 53 102 78.9 179
12 0.9 4.12 76 70 51 77 59.0 134
13 0.7 3.89 79 69 53 56 432 98
14 0.6 3.86 81 70 54 89 68.7 156
15 0.9 4.11 83 71 55 74 57.3 130
16 0.5 4.11 78 68 52 103 79.3 180

L8
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afeiidy Bwas anudutuves Teginsia mandeud waeui laldhani Average path Progressive Curvilinear
1 0.3 2.80 85 70 47 58 448 101.75
2 0.3 341 80 48 32 90 69.2 157
3 0.2 4.50 88.5 77 51 72 55.3 125.6
4 3 3.90 84 55 37 66 50.7 115
5 0.4 3.00 77.5 60 40 69 53.0 120.4
6 0.4 3.40 75 65 43 70 54.2 123
7 0.4 321 76 65 43 60 46.3 105
8 0.5 3.00 81 70 47 74 56.8 129
9 0.5 3.10 70 70 47 80 61.7 140
10 0.4 3.38 73 65 43 60 46.3 105
11 0.4 3.54 75 65 43 69 52.9 120
12 0.5 3.13 83 75 50 69 52.9 120
13 0.5 321 81 70 47 67 52.0 118
14 0.6 2.90 80 70 47 57 44.1 100
15 0.5 3.60 85 70 47 71 55.1 125
16 0.5 2.90 75 65 43 63 48.9 111

38



m31aEand 22 mefhmﬁﬂizﬂauma%’;mﬁmmgﬁamngﬂwammqTﬂa‘qu,ﬁfmﬁymﬁamazﬁuﬁﬁmﬁaﬂu GLLATRe!
faf ifimdeauny fiadeauas Flulnadu Fnlansa  Auldlled  Tulwled  8Te3Tufla gSelwden nglaalu

AT (cell/ul) (10°/l) (g/dL) (%) (%) (%) (%) (mg/d)  1@A(mg/dl)
ANWAY 1 13930 9.1 59 17.7 8.0 3.0 2.0 9.0 46.9
uedlnayou 2 12330 12.8 7.1 20.4 21.0 5.0 1.0 7.0 45.7
fhuiiios 3 16840 12.4 6.6 19.8 43.0 6.0 10.0 10.0 422
Infio 143662286 11.442.0 6.5£0.6 193+1.4 240177  4.7%15 4.3+4.9 8.7+1.5 44.9+2.4

1 19500 13.5 7.5 227 22.0 4.0 10.0 11.5 32.9
fhuiios 2 11000 12.5 7.0 215 20.0 4.0 5.0 13.0 35.4

3 14810 16.4 9.4 27.7 18.0 2.0 6.0 6.7 26.8
1o 151034257 14.1£2.0 8.0+1.3 240433 20.0£2.0 3.341.2 7.042.6 104£33 317444
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AT NHUINT 23 memmﬂﬂizﬂaumwammmmamm:gﬂmmmqTﬂayimauwumamazwu
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fit fleden  dadeauas Flulnadu Banlense  AulWled  Twluwled  8ledTuila glelwden nglaalu
AT Vcell/pl)  (10%7ul) (g/dL) (%) (%) (%) (%) (mg/d)  1@eA(mg/dl)
Qnway 1 21510 16.7 10.4 27.5 30.0 4.0 1.0 5.8 479
uedlnayew 2 20920 14.9 8.2 22.4 25.0 3.0 4.0 4.8 32.9
fuidios 3 14150 15.0 8.1 22.4 23.0 1.0 1.0 7.2 343
e 188604089  15.5+1.0 8.9+1.3 24.142.9 26.043.6 27415 2.0+1.7 5.9+1.2 38.448.3
1 9280 14.2 7.8 21.4 14.0 6.0 3.0 1.7 43.0
fuidios 2 8150 12.2 6.0 17.1 25.0 6.0 1.0 2.5 39.2
3 9100 14.8 7.9 22.0 46.0 8.0 1.0 12.1 46.4
mae 88434607  13.8+1.3 7.2+1.1 202427  28.3+16.3 6.7+1.2 1.7+1.2 5.445.8 42,9436
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MINNHUINN 24 LLchmmmmJizﬂaumwammmmamngﬂm’mumTﬂaHmﬁluwumamazwuﬁwumaﬂu Q@,Nu
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di ddieden  diedeauns Flulnadu FnlanTe  Auldled  Tululed  8TedTuila gleluwden nglaalu

Weell/ul)  (10%/pl) (g/dL) (%) (%) (%) (%) (mg/dl)  t@eA(mg/dl)

Qnway ! 22000 16.4 11.3 27.7 24.0 1.0 5.0 14.7 343
ueoslnayew 2 15080 11.9 7.1 20.1 13.0 1.0 8.0 7.3 44.8
fuidios 3 7380 14.8 9.1 24.1 37.0 1.0 1.0 6.3 53.8
e 1482047313 14.442.3 9.242.1 24.043.8  24.7+12.0 1.0£0.0 47435 9.4+4.6 44.349.8

1 10710 17.2 10.3 27.6 27.0 2.0 5.0 12.7 543
fuidios 2 10830 15.4 8.5 22.1 34.0 4.0 12.0 12.3 45.8

3 8530 14.6 8.5 23.0 20.0 4.0 7.0 9.8 54.8
mae 10023+1294  15.7+1.4 9.1+1.0 24.243.0 27.0+7.0 33412 8.043.6 11.6£1.6 51.6+5.1
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iadeavn Sudadenvide/ul wWesidudiiahonun?
Wity AnaY Wity AunaY

Lenkocyte 4,000-13,000 9,000
Neutrophil (band) rare - rare -
Neutrophil (segmenter) 1,200-7,200 2,250 30-48 36.0
Lymphocyte 2,000-9,000 5,000 50-70 56.0
Monocyte 0-550 250 0-4 2.5
Eosinophil 50-650 450 1-8 5.0
Basophil 0-120 50 0-1 0.5

fian: 1nden (2548)

AFHUINT 26 ﬁ’ﬁﬂﬂ'”lé}ﬁSQ‘]Jﬂa(ﬂ'”lma'EJ)‘lJE’NLﬁ@Lﬁ’f)mLm(luﬁ@’S’Lﬁmlgﬂﬂ
HindoALa In e WS
PCV (%) 24-46 27-45 22-38

(35) (35) (28)

Hemogolbin(g/dL) 8-15 9-15 8-12
(11.0) (11.5) (10)
RBC(106/uL) 5.0-10.0 9.0-15 8.0-18
(7) (12) (13)

MCV(fL) 40-60 28-40 16-25
(52) (34) (19.5)
MCHC(g/dI) 30-36 31-34 30-36
(33) (32.5) (33)

MCH(pg) 14 10 6.5

NN: maed (2548)
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RH(1o515u6)

Max T Min T Diff T Avg T Max Min Evap(Uaatun3.) Windspeed(Km/hr) Rain(Uaaiuns.)

11
12

10

315
29.6
31.8
314
31.9
34.5
353
33.9
34
334
33.7
32.8

23.7 7.8 22.6 94 60
20.1 9.5 17.5 95 50
20.7 11.7 17.2 95 47
19.7 11.7 16.1 95 43
22.4 9.5 20.2 94 48
233 11.2 20.8 94 43
243 11 23.6 94 48
23.7 10.2 23.7 93 53

24 10 23.9 93 52
23.9 9.5 23.7 93 53
23.6 10.1 235 94 51

24.0 8.8 23.4 94 56

4.2
39
3.9
4.0
4.1
5.1
5.1
5.1
4.9
4.6
4.7
4.5

34
23
2.8
2.5
2.6
2.7
29
2.5
29
43
4.5
34

53
0.5
0.0
0.0
1.6
0.0
1.8
52
6.3
2.6
4.0
4.4

Nn: aoniigailonIng (2549)

Avg_T=Aundogungilusounileiy
el S a1 A A o o ¢
RH(uJ@ﬁLGvuﬁ):mmaﬂmm%uﬁuwm
] Y
Evap=A1nagn1ssgiveusdi
v Y
Rain=Aunaglsuianiinu

. 1 1 <
Windspeed =A1R20ANIT 10U
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N.A. 2550-2551

ggma  @weduil 181(%DM) NDF(%DM) ADF(%DM) lusiu(©DM) T1l5@u(%DM)

994U 1 8.40 68.02 38.66 1.66 5.91
2 8.30 67.02 38.65 1.65 5.80
995ou 1 8.98 72.69 4131 1.77 6.32
2 8.80 71.69 41.30 176 6.20
garu 1 8.00 57.63 30.78 231 6.05
2 7.90 57.63 30.77 2.30 6.00

v Y Y
MIWUINTG 29 M3IATONA1510991911150 (Extender) §AT Egg Yolk Tris 511015 100

Uaaans

Rl APTGI s
1 Tris 3.028¢g
2 Citric acid 1.7g
3 Fructose 1.25¢g
4 Penicillin 0.0633¢g
5 Streptomycin 0.1g
6 Yhna 88 Waaans

HNKA Osmolarity = 664-667, pH = 6.8 -7.2

a 1 J 3 4 @ = .
i@ lnag 2010515 uA ¥a991NA5 8 Diluter
o aq 1 ~ J a ~ s A v dy ; a A
1. Wensaii laluiinines Uarhiinmesmetlestumstuilouveuiogaunsd
a gl o Il Y Y o a '
2. @whnaua Idensazanadnnu @ lauag

3. thldfluseuieusnazneuves liuasesn Jan1 Osmolarity tazaA1 pH
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