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NUTRITIVE VALUE OF LOCAL GRASS AND LEGUMES

Sakon Kaicom and Lieven Verhaeghe

ABSTRACT: Local grass (Brachiaria mutica) and legumes (Leucaena leucocephala, Sesbania grandioflora and
Mimosa pigra L.) were liberally fed to sheep in a balance trial so as to detect the voluntary intake,
apparent digestibility, nitrogen balance and other nutritive values.

The results of this experiment showed that there were no statistical significant difterences in
voluntary feed intake. On the contary dry matter and organic matter digestibility of Sesbania and Para
grass were higher (p <0.05) than the others. The average dry matter digestibility of Leucaena, Sesbania,
Mimosa and Para grass were 54.5,67.0,53,2 and 63.3 percent while the average organic matter
digestibility were 55.7, 68.8, 55.3 and 66.3 percent, respectively.

It was, however, concluded from the nutritive values investigated from the experiment that all
of these local grass and legume trees could be used as ruminant feeds but Sesbania scemed to have
the highest palatability. Therefore, further experiments should be conducted in order to get more

information from these feeds.

INTRODUCTION

Para grass(Brachiaria mutica) has been used as dairy feed for a long time.
Though it is not a native grass, it can be grown and adapted itself well to every
regional condition of Thailand, consequently, most farmers accepted it as local feed.
It has avery low in nutritive value but it's widespreadly used among farmers.

Mimosa pigra L., a legume tree, is now classificd' as anoxious weed because
of it's rapid infestation. It causes much problem to arable lands especially in the
North. And it can be seen in some places in central region of the country. If there is
no proper control measurement, damage in agricultural areas will be visible in the near
future.

Other fast growing legume trees such as Leucaena leucocephala and Sesbania
grandioflora are being used as plants for reforestation. Leucaena itself plays an

Belgian-Thai Dairy Research Project, Office of Agricultural Rescarch and Extension, Maejo Institute
of Agricultural Technology, Chiang Mai 50290.
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important rcle in feed industry because it is widely used in animal feeds and has high
protein content. Sesbania also is an another interesting plant which can possibly be
used as animal feed. Apart from it's rapid growth it also has a very high palatability.

This experiment had an aim to compare the nutritive values-of local legumes
with grass which was used as acontrol feed. Therefore, next experiments of these
feedstuffs will be based on the results of this research.

MATERIALS AND METHODS

Four male castrated sheep had the average weight of 40.1+1.9 kilograms were
used in a4 x4 latin square design to perform an in vivo digestibility trial. Each
animal was randomly received one of the four local feedstuffs which were
Brachiaria mutica (Para grass), Leucaena leucocephala (LEU), Sesbania gran-
dioflora (SES) and Mimosa pigra L. (MIM).

All of the sheeps were kept in the metabolic cages from January to April 1988.
Feeding was taken twice daily at 8 a.m. and 4 p.m.. Water and mineral lickstone
were freely available. These roughages were chopped to approximately 3-6 cm long
in order to break down the hard lignified stems. The amount of feed given during the
collection period of 7 days was fixed according to the intake measured in the
preliminary period of 14 days (Schneider, 1975).

In the collection period, fresh grass and legumes were cut 2 times a week
and the fixed amount of them for all individual feedings were kept in the
refrigerator. In the same time a sample was taken and immediately determined for dry
matter (DM) in hot air oven at 135" C.Mixed samples of the same feeds from 2 cutting
time were dried for further chemical analysis.

Total feces was collected twice a day before feeding time while urine was
collected only once before morning feeding time. In order to prevent nitrogen loss,
50 ml of 18 N HCL was added in the collected urine.

Weende analysis was used to analyse nutritve values which were dry matter
(DM), ash, ether extract (EE), crude protein (CP) and crude fibre (CF) of feed, feces
and feed refusal. Feed was also examined for neutral detergent fibre (NDF), acid
detergent fibre (ADF) and acid detergent lignin (ADL) by Goering and Van Soest's
method (1970). Nitrogen content was determined in the collected urine.

Duncan's new multiple range test together with SAS-program were used to
measure the differences between all of the treatment means.
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RESULTS

Chemical composition of the feeds was presented in Table 1. It was found that
Sesbania had the highest in crude protein content (26.3 percent) and, on the other
hand, had the lowest in crude fibre content (14.5 percent) while Para grass consists
of only 14.2 percent of crude protein which was the lowest contentamong the groups.

Voluntary intake, apparent digestibility coefficients of the investigated feed
components, nitrogen balance and percentage of dry matter intake per bodyweight75
are showed in table 2. Itwas found thatthere is no statistical significant difference
In  voluntary intake and nitrogen - retention but Sesbania and Para grass
had statistically higher dry matter and organic matter digestibility. Sesbania and

Para grass gave better crude protein and crude fat digestibility than the other feeds
except ether extract digestibility which Sesbania gave the lowest value.

Although there is a difference in percentage of intake per bodyweight of the
animal ,the percentage of digestibility per bodyweight shows no significant
differences.

Table 1. Chemical composition of the experimental feeds.

Feed Leucaena Sesbania Mimosa Para grass

(%DM)
DM 38.7+44 27.7+5.7 353163 18.9 +3.3
OM 919+ 0.9 91.0+0.7 94.0+04 873+ 1.5
Cp 20.3+0.3 26.3+4.6 22.3+23 142 +3.6
EB 64+1.1 36+05 244038 2105
CF 19.2 +0.5 145+ 1.1 22.8 +0.7 28.1%22
Ash 8.1+£09 9.0+ 1.7 6.0+0.4 127+ 1.5
ADF 206 +1.3 18.7 % 1.9 284+14 31.0+29
ADL 9.6+04 90+1.0 88+13 23+15
NDF 25.5+1.0 200+ 1.0 332+14 53.6+4.0




Table 2. Voluntary intake, apparent digestibility cocfficients, N-balance and
percentage of DM intake per bodyweight'75

LEU SES MIM GRASS

Voluntary Intake (g) 1050 a 952 a 1064 a 943 a
+419 +203 +218 +222
Variation of VI (%) 40) 21 20 24

DMD 545 b 67.0 a 532 b 63.3. a
+1.6 +1.2 +4.3 +3.0

OMD 557 b 68.8 a 553 b 66.3 a
+1.4 +0.8 +3.6 +1.3

CPD 74.6 ab 82.0 a 645 b 84.9 a
+11.9 +6.7 +11.6 +4.6

EED 18.0 b 292 ¢ 336 b 50.7 a
+13.5 +23.3 +25.3 +12.8

CFD 24.1 ¢ 395b 416 b 62.7 a
+2.6 +8.1 +8.1 +3.3

AshD 40.3 a 49.4 a 206 b 416 a
+8.9 +5.6 +16.0 +22.8

N-retention 92 a 43 a 0.8 a 5.4 a
(g/day) +7.3 +6.5 +11.7 +4.2

N-retained/N-intake 224 a 9.3a 24 a 22.6 a
(%) +13.8 +15.7 +29.0 +21.1

% DM intake/ 6.6 a 6.1a 6.8 a 6.1 a

Bodyweight'75

Means on the same row with different superscript indicated statistical significant difference
(P> 0.05).
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DISCUSSION

Crude protein content of Leucaena and Sesbaniain this experiment were
lower than the reports from Vearasilp (1981) and Sampet and Pattaro (1987) which
showed that the former averagely had 24 percent while the latter had 29.1 percent
crude protein. It can be explained that there was a difference in method and age of
cutting and time of conduction this research was in dry season.

The digestibility of Para grass had the same results as reported by Cheva-
Isarakul (1987). Sesbania gave the hightest digestibility this was because it had a
very low crude fat content, NDF and ADF.

Leucaena had a very high variation in voluntary intake because of its
palatability, the animals themselves or the effect of mimosine. However, Cheva-
~ Isarakul (1987) reported that the native ruminants showed no detorious effect after
eating Leucaena for 3 months.

Table 3. Apparent digestibility coefficients and dry matter intake per bodyweight‘75
for individual animal.

Sheep No. 1 2 3 4

DMD 60.3 a 584a 59.0 a 59.0a
OMD 599 a 61.3a 62.5a 62.3a
DCP 79.3 a 79.8 a 729 a 74.0 a
CFD 39.7 a 45.0a 41.8 a 4]1.4 1
%DMI/BW"> 6.4 a,b 8.0a 56b 56b

Means on the same row with different superscript indicated statistical significant difference
(P> 0.05).
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UTILIZATION OF PIGEONPEA (cajanus cajan) AS A POULTRY FEED
4. SUPPLEMENTATION OF METHIONINE TO HIGH PIGEONPEA DIETS

Suchon Tangtaweewipat and Boonlom Cheva-lsarakul

ABSTRACT : The effect of methionine supplement to diets containing high level of raw ground
pigeonpea (pp), asa protein source substituteted to soybean meal, on performance of broilers was
carried out in 270 heads 7 day old straight run Hubbard. The birds were randomly allocated to 10
treatments, each with 3replicates, raised on floor pen and fed ad lib. The experimental diets contained
30, 40 and 50% pp with 2900-3000 kcal ME/kg and 21,19,17% CP for birds at 1-3, 3-6, 6-7 weceks old,
respectively. The methionine supplement was adjusted to the level of 50, 100 and 150% above the
requirement suggested by NRC (1984). They were compared to the control diet (0% pp with 50%
methionine above the NRC suggestion).

No significant differences in weight gain were found among groups at week 7 (ranged 2.0-2.2
kg). The increasing feed consumption according to the level of ppcaused the significantly higher (P
<0.05) feed conversion ratio of the groups as compared to the control. Pancreas weight was also
increased, while haematocrit value was not affected. Methionine supplement at the level of 100
and 150% above the recommended level did not improve the feed efficiency of the birds than those

fed on 50% methionine diets.

Unfage : nfnessmaadanislefiuluevstidleflfindndanz ues ua Dus v slusAnss Augounud
nindunfedlugaiemis  fAfsdonisndyduln UssBnBaimnisldes  nisseiedatesiusen  aszAn
lofiaines wflelformiamesssfifidauzuorszdiu 30, 40 uay 50% Tnemafiindesmilivszlon 2000-3000
Alounoed/nn. uasfTuUsfvszAu 21, 10 uar 17% Iugaslheny 1-3, 3-6 uay 6-7 &Uev Amg i ey
inmaeduantslofinligoninfi NRC (1084) unsiin 50, 100 uar 150% LWSpuifiuuiunguasunsdlafingg
Tiianzuszuszfszduanlslofingoninseduf NRC wuzih s0% vmanasssfvliflenss weiugguL i
0y 7 T4 1Wan 270 6% Aignuteeenlagaitin 10 Ny ngees 3 91 WBpsuvuserRslunendoufiudazaen

MAINERLIS ANLLARATERT avInednFnslvy Foelval s0002
Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.
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Table 1. Feed composition and calculated nutrient content of the experimental
broiler trail during day 8-21(1-3 week).

Level of pigecpea in diets (%)

Ingredients
0 30 40 50

Pigeonpea - 30.00 40.00 50.00
Yellow corn 50.21 39.20 30.16 26.32
Rice bran 19.30 5.00 5.00 -
Soybean meal 19.30 10.92 7.90 3.19
Fish meal 10.00 10.00 10.00 10.00
Soya-oil - 3.79 5.87 7.47
Oyster shell 0.34 0.23 0.22 0.17
DL-Methionine 0.32 0.43 0.45 0.48
L-Lysine 0.21 0.11 0.08 0.05
Salt 0.07 0.07 0.07 0.07
Premix (Embavit No 1)! 0.25 0.25 0.25 0.25

Total 100.00 100.00 100.00 100.00

Calculated chemical compositionz, (% Air-dry basis):

Crude protein 21.00 20.98 20.98 20.98
Metabolizable energy, ME

(kcal/kg) 2900 2900 2900 2900
Crude fiber 5.68 5.23 541 5.41
Calcium 1.00 1.00 1.00 1.00
Avi. phosphorus 0.48 0.50 0.51 0.52
Methionine” 0.75 0.75 0.75 0.75
Lysine 1.23 1.23 1.23 1.23

1 May and Baker products.
Chemical composition of each ingredient is according to NRC (1984), while that of pigeonpea is
in Tangtawcewipat ct al., (1988) (Fan33wasi wazame, 2531).

3 50% above the requirement suggested by NRC (1984)
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Table 2. Feed composition and calculated nutrient content of the experimental
broiler diets during day 22-42 (3-6 week).

Ingredients Level of pigeopea in diets (%)
0 30 40 50

Pigeonpea - 30.00 40.00 50.00
Yellow corn 67.60 44.96 38.38 28.74
Rice bran 5.00 2.50 - -
Soybean meal 18.43 8.85 6.12 3.59
Fish meal 7.71 7.71 7.71 7.71
Soya-oil - 4.78 6.66 8.88
Oyster shell 0.56 0.50 0.45 0.40
DL-Methionine 0.23 0.29 0.31 0.32
L-Lysine 0.11 0.05 0.01 -
Salt 0.11 0.11 0.11 0.11
Premix ! 0.25 0.25 0.25 0.25

Total 100.00 100.00 100.00 100.00

Calculated chemical composition?, (% Air-dry basis):

Crude protein 19.12 19.00 19.03 19.19
ME (kcal/kg) 3000 3000 3000 3000
Crude fiber 4.56 4.95 4.96 5.15
Calcium 0.90 0.90 0.90 0.90
Avi. phosphorus 0.40 0.42 0.42 0.43
Methionine? 0.57 0.57 0.57 0.57
Lysine 1.03 1.03 1.03 1.03

1,2,3 see table 1
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Table 3. Feed composition and calculated nutrient content of the experimental
broiler diets during day 43-49 (6-7 week).

Level of pigeopea in diets (%)

Ingredients
0 30 40 50

Pigeonpea - 30.00 40.00 50.00
Yellow corn 67.34 51.25 41.62 33.20
Rice bran 11.00 3.00 3.00 -
Soybean meal 12.98 3.41 0.88 -
Fish meal 7.37 7.37 7.37 7.37
Soya-oil - 3.77 5.98 8.31
Oyster shell 0.70 0.60 0.54 0.50
DL-Methionine 0.16 0.22 0.24 0.25
L-Lysine 0.08 0.01 - -
Salt 0.12 0.12 0.12 0.12
Premix ! 0.25 0.25 0.25 0.25

Total 100.00 100.00 100.00 100.00

Calculated chemical compositionz, (% Air-dry basis):

Crude protein 17.23 17.02 17.18 17.82
ME (kcal/kg) 3000 3000 3000 3000
Crude fiber 4.80 4.78 4.98 5.00
Calcium 0.90 0.90 0.90 0.90
Avi. phosphorus 0.40 0.40 0.40 0.40
Methionine® 0.48 0.48 0.48 0.48
Lysine 0.86 0.86 0.86 0.86

1,2,3 see table 1
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Table 4. Production performance of 7 week-old broilers fed diets containing varying

levels of pigeonpea and methionine.

Level of Meth. supplemented  Liveweight Feed FCR2 Morwlityz
pigeonpea  above NRC (1984) gain’ consumption”
in diets suggestion
(%) (%) (kg) (kg) (%)
0 50 225 4.33% 1.932 0
30 50 2.17 4.72b¢ 2.18° 3.702
30 100 2.15 4.482b 2.09° 7.412
30 150 2.22 4.74b¢ 2.14Y 3.70%
X 2.18+0.04  4.65+0.14 2.14+0.05 4.94+2.14
40 50 2.22 4.89¢d 2.20b¢ 22220
40 100 2.03 4.48%b 2.21be 3.70%
40 150 2.17 4.87% 2.25% 0
X 2.14+0.10  4.75+023 2.22+0.03 8.64 +11.91
50 50 2.11 4.73b 2,250¢ 7.412
50 100 2.18 4 8ged 2.25% 3.70?
50 150 2.18 5.184 2.38¢ 11.11%0
X 216+£0.04  4.93+0.23 2.29+0.08 7.41+3.71

I No. significant differences.

2 Mean within column with different superscripts are significantly differences (P < 0.05).
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Table 5. Pancreas weights of 7 week-old broilers fed diets containing various levels

of pigeonpea and methionine.

Level of pigeonpea Meth. supplemented

Pancreas weights (g/100 g.LW)1

in diets above NRC (1984)
(%) suggestion (%) Male Female Straight-run
0 50 0.194 0.202 0.198
30 50 0.232 0.239 0.236
30 100 0.222 0.243 0.233
30 150 0.253 0.240 0.247
X 0.236+0.016 0.241+ 0.002 0.239+ 0.007
40 50 0.215 0.255 0.235
40 100 0.250 0.268 0.259
40 150 0.261 0.233 0.247
X  0.242+0.024 0.252+0.018 0.247+0.012
50 50 0.248 0.243 0.246
50 100 0.224 0.270 0.248
50 150 0.252 0.268 0.260
X 0241+0.015 0.260+ 0.015 0.251+ 0.008

1 No. significant differences.
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Table 6. Haematocrit values of 7 week-old broilers fed diets containing various
levels of pigeopea and methionine.

Level of pigeonpea Meth. supplemented Haematocrit value (%)
“‘(f/:)e‘s above NRC (1984)
suggestion (%) Male! Female” Straight-run2
0 50 31.63% 30.74 31.18
30 50 32,25 30.32 31.29
30 100 30.13¢ 31.67 30.90
30 150 32.47% 32.14 32.31

X 31.62+1.29 31.38+0.94 31.50+0.73

40 50 35.96%° 31.38 33.67
40 100 33.542b¢ 30.58 32.07
40 150 37.22° 34.39 35.81

X 3557+1.87 32.12+42.01 33.85+1.88

50 50 392.33b¢ 31.04 31.69
50 100 33.35%¢ 31.30 32.32
50 150 31.17¢ 36.86 34.02

X 3228+1.09 33.07+329 32.68+1.21

1 Values within column with different superscripts are significantly different (P < 0.05)
2 No significant differences.
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1. msannBrudeumsdausennuuulne tazena

Sydy emsdngd, A¥uns Infniuuy uay ToA Dinam

A STUDY ON CARCASS QUALITY OF FINISHING WHITE LAMPHUN CATTLE

1. A COMPARATIVESTUDY ON THAI STYLE CUTTING AND NATIONAL
LIVESTOCK AND MEAT BOARD

Sanchai Jaturasitha, Nirandorn Potikanond and Choke Mikled

ABSTRACT:A comparative study on Thai style cutting and National Livestock and Meat Board from 8
finishing White Lamphun cattle were conducted. The age of the animals were 2-3 years old. They were
fed with70% dry matter of 15% portein 76% energy(TDN) concentrate and 30% dry matter of fresh grass
at the finishing weight 300 kilograms. They were found that dressing percentsge and loin eye area

were 55.77% and 55.92 cm? respectively, live weight and chilled carcass weight were 301 and 167.88

kilograms respectively. The percentage of whole sale cut yield of chuck, rib, short loin, sir loin and round
were27.45,8.03,6.66,7.10and 23.45% respectively. The total red meat, fat, bone and trim were 47.28,13.88,
14.40 and 8.83% respectivelt. The colour of finishing White Lamphun cattle meat was normal. The
marbling scores tended to be better than those of other finishing Thai indigenious steer and the fat
thickness were 0.21 inches.
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8 #7 ewgdizanm 2-3 ¥ Adwmsguailihvinuszin soo Alanfn emItszneusaongen uas
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Department of Animal Husbandry, Faculty of Agriculture
Chiang Mai University, Chiang Mai. 50002
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oYz auuenldnngin uradluatsed 2 Uingindefifudvindonin ve i
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Price and Schweigert, 1970 )
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Table 1.  General carcass datalof finishing White Lamphun cattle.

Finishing males

Number (head) 8
Live weight (kg.) 301
Hot carcass weight (kg.) 172.38
Chilled carcass weight (kg.) 167.88
Dressing percentage (%) 55.77
Loin eye area (cm?) 54.92

Table2. Means of weights and percentages of external and internal organs of finishing
White Lamphun cattle.

Wt.(kg.) % (from liveweight)
Head with tounge and horn 12.18 4.04
Tail 0.98 0.33
Skin 26.31 8.74
Shank 4.88 1.62
Heart 1.02 0.34
Liver 3.16 1.05
Lung with tracts 4.32 1.44
Intestine 8.05 2.67
Stomach 8.44 2.81
Spleen 0.80 0.26
Kidney 0.45 0.15
Blood 7.23 2.40

Testis 2.77 0.92
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Table 3. Means of weight and percentages of whole sale cuts of finishing White
Lamphun cattle from National Livestock and Meat Board cutting.

Wt.(kg.) % (from chilled carcass)
Fore quarter
Chuck 46.08 27.45
Rib 13.48 8.03
Plate 13.69 8.15
Brisket 8.65 5.15
Shank 8.82 5.26
Hind quarter
Round 39.36 23.45
Short loin 11.19 6.66
Sir loin 11.92 7.10
Flank 7.02 4.18
Kidney fat 6.14 3.66

Table 4. Means of weights and percentages of red meat, fat, bone and trim of finishing
White Lamphun cattle from Thai style cutting.

Wt.(kg.) % (from chilled carcass)
Red meat 79.38 47.28
Fat 23.31 13.88
Bone 24.18 14.40

Trim 14.82 8.83
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Table 5. Means of carcass data in color, marbling and fat thickness of finishing White
Lamphun cattle.

Finishing males

ColorY 3
Marbling? 6.25
Fat thickness (inch) 0.21

1/ color score from loin eye area between the twelfth and thirteenth ribs.
1 = pale 5 =dark

2/ marbling score from loin eye area between the twelfth and thirteenth ribs.
1 = very abundant 9 = practically devoid

NIRALAITIALULENRTIH iazmmu'lwmtﬁrmwﬁw (Fore quarter) wendluanief 3
U3ingi wWediduding duen Auen (Bodealy wazudamihfienilu 27.45, .03, 8.15, 5.15
48 5.26% ANdRy TenlndlApsseandosuntInanIzes Auswila unzame (2531) Tulayu
Mudes wiefuiudlndueslayuandyuganintaguiudosdofieiidudlnsiRos 23.63%
dlududawdanis (Hind quarter) Ungin wediduduszinn funds dunzien Auries
wazlatunlefieitlu 23.45, 6.66, 7.10, 4.18 WAT 3.66% FaialndiAoatulaguinufosuss
Tayugnusn (LT Wi X Awdes) desenndesfiuapeiuses Butterfield (1968) FiBrnBwa
y3n s RURNTTE FiyendifdeniInz pyosns il um:ni:ﬂnmu'l,m'wamm’Lm:ﬁuﬁwnﬁNﬁu

msfauAsmntayu s uUnesudsng i e dudifleunsia ludiu nszen
wasiem e (Hu 47.28, 13.88, 14.40 uny 8.83 (Upfidudendndy Falayuaadwuly
Wefiduddaumeadouns wesluinu gendlamwdoafisroamlan 196 (2522) eruduwane
Taguadywd N Iguise M INg IEaLaE eI ITH mﬁﬂmmwﬁﬁ yillisunoutlouns
§9 wonandlfafinseeanlyiugedan wozegfi i s innsfine duengludoaigiug
atuisldnantimasesininlatmflosfiiunninagsrsnen uazdaduleoguindan

Foyanmmwenidsnilanfusastluansed s Usngth fulolayusnadinmu U3nm
lafuunan wazanununlafiudurn 8audu 3, 6.25 uaz 0.21 AN fuilolaguaadyy
ffaanilaguides Falsenndsfiusisiwtesfiusnie (2520) #i9 Siloudusneazng
wugnTnfifnsszande Cllelnadu) uanenoiu Ysnnadladuuniniulagueidyudndile

J =~ . . . | 3 ‘ o =
yuitufies da Price unz Schweigert (1671) 1p97w31 fnddnaiugiu Saammansiunis
geanlafiuldliiindu ussiguApafuusnalduwiuen
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1. dnsmrnlnovialuveslayuanadmu Sdefiruden s5.77 % wasAudimidn (Hesudu
54.92 AN FuALneT
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5. fuitalaguanasyu YSinaleduwnan wazawvwnveslyiuinrneglunmridudiveniu
1# (Meat Evaluation Handbook, 1987)
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INFLUENCE OF GRAZING RATES ON YIELDS AND PERSISTENCES
. OF SIGNAL
GRASS AND LEGUMES IN MIXED SWARDS AT KHON KAEN

Boonrue Wilaipon 1 Nuanchan Wilaipon %l and Rut Akkasaeng 3

ABSTRACT: The experiment was carried out at Khon Kaen University by using- 10 years old Signal
grass (Brachiaria decumbens) pastures.The design was Split plot with 4 replications. Main plots were
(1) Light grazing and (2) Heavy grazing ; Sub plots were (1) Stylosanthes hamata cv. Verano (2)
S.humilis cv. Khon Kaen and (3) S. guianensis cv. Graham. These three legumes were used for
oversown the Signal grass pastures.

The results showed that all the oversown legume species grown well and caused no problems
of persistences under the practical managements for both Light grazing ( Fourteen of 150 kg cattle
grazed 2 days in 1,200 sq.m. for every 40 days from 4 July - 10 November 1988) and Heavy grazing
(cattle grazed for 3 days). )

Total dry matter yields of Signal and legumes in associations during the wet season were highest
under Light grazing treatment (P<0.05). Data on yields and densities of grass and legumes were also

persented.

UMfneo: 1evnsfnead . dsaiweaadonsosnm ine §uvesurin TnlSudsavngdnuns (Brachiaria de-
cumbens) Fsfopszanm 10 1 ununimasssuuy Split Plot Design vinfswan 4 41 Main-plot fie
Light grazing usz Heavy grazing dau Sub-plot fiefiasesluslals (Stylosanthes hamata cv. Verano)
dvewuriuglals (S, humilis cv. Khon Kaen) um:ﬁmmm‘lm‘[m (S. guianensis cv. Graham) %sl4lu
nMIdiudsdsovghdnuus
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Table 1. Soil analytical data of grazing trial at Khon Kaen.

Soil properties Khon Kaen University
Farm

Soil series Korat

pH (HzO, 1:1) 4.65

Organic matter (%) Aol

Available P (ppm) 7.62

Exchangeable K (ppm) 11.41

Exchangeable Ca (ppm) 62.20

Exchangeable Mg (ppm) 13.73

WONAAUBIY M)

nanRausrssnghanunsuards Iutaegen  mdldanwnsddesliladnfiv
fpfein 2 sufu Ap Light grazing usz Heavy grazing ldusasliluananefi 2,3
WRY 4
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Table 2. Influence of grazing rates on dry matter yields of Signal grass (kg/ha) in
mixed pastuers during the wet season (6 may - 12 November 1988).

Grazing Legume species

rates @002 T Mean
Graham Khon Kaen Verano

Light 9,953 10,597 9,518 10,023

Heavy 9,003 8,990 9,021 9,005

Mean 9,478 9,794 9,270

LSD. (0.05) Grazing rates (G) = 855

LSD. (0.05) Legume Species (L) =NS

LSD. (0.05) GxL =NS

cv. (%) =7.32

'
@

AR 2 wudwasBavomgEnuusteugnianAuilugaeggeuaigld
gaw Light grazing gendnneledmaw Heavy grazing sgnefifindrfignaiid (P <
0.05)  gamnanEnvesrghinunsdeUgnianfuduaeniuglals  Ugniawfuiisewurin
glala  uazUgnianfuiunsualala Indifoein waslifinauandrsfunedia

nsuiALasiaRse v IEA i sUgniaaiufungdouus (AR 3) Tngaeggry
meldmaw Light grazing gendnnoldanmw Heavy grazing udlifinanwuansdafiu
esde daesludlalaussiounudlels  Fegnsanfungndnuus  linaniiags
nifaunsuslalasgedted ey esii (P < 0.05) daunandnvssilveuurusialaten
nidaeiudlaladindes  wslifnanioadd

At 4 usasldildiniwsnBaTanesgngnuuauasda aoldEaaw Light
garazing §enimeldan w Heavy grazing sg1efidlpdinfgynesdd (P < 0.05) i1
vonurin alaladodgnianfiungdnuualvinaniniaionanagefign uasgeniwaniiazy
ygadaunsadlals FeUgnianfunghdnunsedrefifiuddgnieadf (P< 0.05) daunau
LANAIE WA IHENEATINBs T eI T lala nan g Enunaua TR vouunualalanaw
wghanun  wisnaninTanvosiunsualalansungdnuuslidnanafia
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Table 3. Influence of grazing rates on dry matter yields of Iegumes (kg/ha) in
asso ciations with Signal grass during the wet season (6 May - 12

November 1988).

Legume species

Grazing Mean
rates Graham  Khon Kaen  Verano

Light 339 992 1,129 820
Heavy 246 662 874 594
Mean 293 827 987

LSD. (0.05) Grazing rates (G) =NS

LSD. (0.05) Legume species (L) =256

LSD. (0.05) GxL =NS

CV. (%) =33.22

Table 4. Influence of grazing rates on total dry matter yields of Signal grass and

legumes (kg/ha) in
November 1988).

mixed pastures duringthe wet season (6 May - 12

Grazing Legume species
rates
Graham Khon Kaen Verano

Light 10,292 11,589 10,647 10,843
Heavy 9,249 9,652 9,895 9,599
Mean 9,771 10,621 10,271
LSD. (0.05) Grazing rates (G) =415
LSD. (0.05) Legume species (L) =781
LSD. (0.05) GxL =NS

=701

CV. (%)
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Fnunzvenjava neuayyidandenlndaiiv

fnworusayvgrionsuddenlwladnfiuluiufia ningnau 2531 3l oy
=) 1 1 > Q'l Qv ﬂ' | | »~ d
KRR ILAEANYH L HHIBINE NN ALY FIANT NN 5 §INENINYBITING L

fugansuseladnfinluiufl 13 wgednow 2531 uamalluans i 6

3
B

Apunsausesliladufu wudn §af 8 wia (an3edl 5) Aediaiaeailug
Yl &rvomurnglals wazdaunudlals FlswimdiuUpudsmghinuuasigifiule
16 Lm:ﬁmmwmw’maq’lm:ﬁuﬁmmﬁuwa HIUATNAR L HRYBING NENUNRIDINA
waaneansfidlndifipeiu Ao egszndny 24 fla 28 AnABATINLNAT

Sefuganausesladafin (asefl 6) wud AU HHYDINg N Fnuns L
Wasnwdas fle efszndny 16 fla 27 Awdeaninawes FanAN L HHBIE NN
FRaanssfondn wifisE fmandudeminudoflussAufinedios iduasumn
inpsdaunsaslalantldann Heavy grazing fofidmanmdeefign usififonsunifin
wo AE1RFE A uIn 26 AURABANITINLNAT

Table 5. Characteristics of the swards before the commencement of grazing plan
(3 July 1988).

Grazing Legume D.M.Yields (kg/ha) Density (pl/mz)
rates speciess @~ ——————————  — = ——
Signal Legume weeds signal Legume
Light Graham 4,507 80 64 27 258
Khon Kaen 4,539 236 52 24 963
Verano 4,414 151 60 24 667
Graham 4,367 146 120 28 250
Heavy Khon Kaen 4,567 192 196 27 1,165

Verano 4,076 242 220 25 820
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Table 6. Characteristics of the swards after the cessation of grazing plan
(13 November 1988).

Grazing Legume D.M. Yields (kg/ha) Density (pl/mz)
rates species @0 @ — 0 - e ———
Signal Legume Signal Legume
Graham 1,474 65 27 76
Light Khon Kaen 1,283 182 20 567
Verano 1,437 176 21 416
Graham 1,654 39 16 26
Heavy Khon Kaen 1,952 224 19 424
Verano 1,524 210 21 - 231
ANMUAIBEVBIVIN

>
a e

ranghdnuuaflflunsfinefongainndt 10 ¥ wssdeflgmaind Aeduaaw
ffy Lﬁmﬁ”ummmarjmmvjmtﬁw‘lumiﬁﬂwm%ﬁ %mjﬁmmmmjmmﬁaﬂﬁ I3
o 3 wfie Flnimdudye ndeyanummusinesiademiioAnAlugsngeu
Fougnolslua1sefl 5 wse & wudnisianisaneldaaw Heavy grazing usy Light
grazinglsivinlfiAnamdumodonaunsoguesiansesiludlale  davenurulals uas
Faunsuslals

fmuauaseglulf 2 yosiaRsevnsdnite 3 siafildnimuivdsudss
wihdnuns (leRasantayadaldusasliluaied 7 WUAIA WAL AU AN
gpafats 3 wim AoldvinasTEluiui 5 womaew 2532 viSeduneHuveedf 2 §
fingesnnifinne nenafe meldmaw Heavy grazing Aanamwusdinyesiiaassludlals
Srvouuriudlals usziuntaalals Ao 81, 72 unz 40 FAuABANIINATAINEIRL dIn
nolémaw Light grazing aaamwwsinsosiaeriuglals daveuuruglaln uazdn
wnsuslela fo 76, 75 uay 63 FudoAIsNAsAINEU oidlsfmuENTaLANA N
wiwuresiats 3 via Fonssluasdugednessdi 2 16 dudeslvladudingn
LLUmm:ﬂv‘ﬁmmmwmmﬁaﬁaﬂmﬂuﬁhuﬁauﬂmﬂw%aﬁmﬁaummumﬂ'mﬁwﬁn
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Table 7. Density of legumes (pl/m2) during the early wet season of the second year
(5 May 1989).

Legume species

Grazing - __ Mean
Tales Graham Khon Kaen Verano

Light 63 75 76 70
Heavy 40 72 81 64
Mean 51 73 78

LSD. (0.05) Grazing rates (G) =NS

LSD. (0.05) Legume species (L) =NS

LSD. (0.05) GxL =NS

CV. (%) =42.23

'
[ %

nuansAnEniefl weadlviiuin msldiafvomsiad Tasawizeebedia
I genus Stylosanthes 193 fawae3luglals, Srvenunuglalowssdunnalals Wie
Yiudgaudaevgndnuus  oansansevinldlasdne  iResuddfenfiasyinisndiwadna
Fafrermsdnd dodldindsednanadangh M%Dﬂdﬂﬂlﬁﬁm’ﬁfﬁkﬁwﬁu%tﬁﬁ Iinfodufign
Wnfaznszdiald wazmslddaruadadlusziuge donlduafindnnsletasundelussiy

I

AN

fmdunsiansudsengndnuus vasnlsiamimdiudsuds  wodaeld
mmwmﬁﬂmm‘uuﬂm’auTmﬁm&uﬁum’amﬁﬂﬂqaﬁmmﬂmaﬁu 2 5¥Ay £ Light grazing
w8y Heavy grazing Fadoyslunisnanosniof §NININBINTIAYLE (persistence)
yosiafiremsdnifilsnimdiutimgdnuun  waslivitliAnnadonole o dovgh
Snuusfituogdas  odvslsfienn annIdsnanSmIInRNSATIN T B NAnee iR
(Grazing rates) Igen-ifilflunnesesil sanfontandasanivesnisysesdnfiduds
TEanufands 1su 2 v g 40 Tu w9 20 Fu daniinsfensafilfiaus
sz aadnerliiudszlominondu in wawBrvssdaidentanind uwasiUofirudues
falurjangh
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THE DEVELOPMENT OF DISSOLVED OXYGEN ANALYSIS METHOD
Puntipa Pongpiajun

ABSTRACT : Currently, dissolved oxygen (DO) contents have been analyzed in the laboratory. The
results were not satisfactory due to the instability of the dissolved oxygen in the water samples.
The problem could be solved by analyzing samples immediatly at the sampling site.

The conventional Azide method could be developed toanalyze at the sampling site and called
“the modified method” the correlation between the Azide and the modified method was1. DO
analyzed by the modified method must be lower than the Azide method 7.34 and 10.51 ppm
respectively. The conversion factor of the modified to the Azide method was 1.431. DO calculation

in ppm of modified method must there fore be: ml. of titrant x 14.31

X ot e v 2 s v o g e 4 . ‘ \ o
UNAABD: N3 inUSnmeendiaufiszaiony (DO) sxyvifuudluissudidinig  Fousdinszidslidufvine
o Y | v ava . o ‘o o 13 [V o
18 fleannniafuflegadevissd fiRnistelifine iwsizeondiaufissansinszszivosenile Aot nisfiss
Tnlinafigndseniste o Uadfifiudaodis
AItaTsyluestfudnnsuuy Azide method mansavszgndbiialude o aowmfAudaedald §
s a I uaa m v o« & aga | . LAY aa s - .
TuafiZonin “SBusegnd”  wudimenduiusveaiamesi sl uin 1 Arfitalannitlszyndseiininis Azide
AN flD 7.34 W6Z10.51 WA AN end Ry TeipAlsifuun DO AdldsniBusegndliidumeie vie
f1u8338 Azide flo 1.431 msfimammAil DO dadludmdausndduzgndfe : ne.vosmuaifildlanin x

14.31

M

JSumepnBanfinzaiesin (Dissolved oxygen, DO) Lﬂuﬁaoﬁdﬁtyﬁamiﬁna
Fnvesdndnn lunalpedndivintedomiuinUsuim DO oguawe  LRauuniInIasmey
goumnaesin  uddtnnsieluest JrRnsinlivunisuszonufinnunanndou fios
NsTEzLaeesnTndaeselUf e s fiRnT  waznisiuinendedidlifinedie:
e nAnsa sl

MASNENILIS nesineRsmaes amninodedesing 50002
Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002
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m3dndinnm DO vile 2 3588 Winkler %30 Iodometric method Faufin
FBnafiiamuiniem DO Tasassdaonsliawmm Tnsefnmansvesniaddy oxidizing
¥04 DO n13¥n DO Bn38nilsfie Electrometric method 11438414 membrane electrode
F901#evannTT  diffusion vosluans O, #w membrane (Franson, 1085)

0O, MANII0ZA BTN A GIgARNTTINTIR - 10 danlududon wie un/a. Falu
finfiein muuuﬂuamwmwmmau 0, azmeegir vninfeeaBunidasluunsah
Y3wm DO 'lummmm mmﬁmmummmmummuﬁnmumuwmmlmmm Ui
DO Fsszifndn uanmnuqmmmmaammmumuwmm DO e dhgmngiives
L3I a2Vl O, azawihlden use 0, fiszaulwiegudaersilonmszive
ponlyifiniedn ‘TNmﬂnwm:nmuvmmumqmmﬁmmmimmﬂm

fiulunsdvdeiahioteiinmzilumends  doafuldifummuzuszde
Alusin o medaudt Ul wonwrilwaelumsus Sugy ganimss il
Fwdariud  (Reoey 0, lwhszineenin (Hunelinadinszvlanaald Taound
mﬂmu‘lﬂuﬂ Az e DO- 2 fInlud g

NINN33LAI 1ML U Todometric AN Artz (1980) 1eoBuolSdoesdoaUdnn
0, fszanoogluilwaglugyussaznenfineaues Manganese (IV) hydroxide.
MnO(OH)z(s) FapBuwanTunousadl

1. \AusnIazane Manganese (I1) sulfate unz Potassium hydroxide #9lun

MNEIaEse “Alkali-iodide reagent” aolvazifinazneuyes Manganeses (II) hydrox-
ide
MnSO4 (aq) + 2 KOH (aq) ----- > Mn (OH)Z(s) - KZSO4(aq)

2. AZNOUIDY Manganese (II) hydroxide (Mn (OH), ) 3¢ pletVabt O finzany
ynapduns NOUFHIABLAIDS Manganese (IV) hydroxide( MnO (OH)2)

2 Mn (OH)Z(S) + Oz(aq) ———————— > 2MnO (OH)Z(S)

3. dwnsntanindnduasliifelUazasazney Manganese (IV) hydroxide
% Manganese (IV) sulfate

2 H,80, (aq) + MnO (OH),(s) -----> Mn (SO,), (aq) + 3 H,0 (1)
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4. fugavhs Manganese (IV) sulfate szvUFn3oy lodide ion Aifieglu
¥ V
wnanewn Iodine molecule

Mn (SO,), (aq) + 2 I'(aq) - >MnSO, (ag) +1, (ag) + SO,*(aq)

i . ﬂ' =3 J ! ar ° ﬂl

5. mmu‘[umnmma Iodine (12) ANAIN fo:LmﬂU‘nmqumﬂmm O2 1

sraneiieg  pafiandnnIInlinm 1 Tawans A2e38nnslawaanfiu Sodiumthiosulfate
IJ o a @ Qs a \ & l:l s . . - r=1 =)
Faflovhugnsoniunefiuse L Taanmazgnidfounduliidn Todide jon (I) inilBwiAn

2- 2- ]
S,0, (aq) + L(aq) - > 5,06 (aq) + 2T (aq)

Tunnsfiaznaulddn Liuesns gritdesudin I wuandela IALFEAY Starch
indicator sty (RgliluvinUin3enfulaansyes lTodine An i dudaiudlawm
eslifn Sodium thiosulfate wwn3z¥is lodine molecule gnUipun Todide ion 14
anauds Findusvnelurud qeflfe gaszfin (end point) wozagdlaan  Uinom
Todine molecule = luanayss O, FosiuenfTnoonnale

— 1 ws. 989 Sodium thiosulfate = 1 ppm DO.

Fagzuiuldinouiees Artz (1980) AEAINLALIINGT Tavunzanfiarsinn
Urzgndlflunsdfumaunenesnanes Tunsdneefaitsmulasdinsdinnedd Tues
1Jﬁﬁﬁmﬂtﬂﬂuwﬁu’Lw"Lﬁm‘LnﬁLﬁuoﬁunwﬁmﬂ:ﬁluﬁmﬂg‘jﬁﬁﬂﬁ whiluszpzLanHoy
AT uardsenaailtsnlaninndifladenieniinisves Artz 1980 LGS
Azide (AOAC, 1084) wnUszynAldidtefiwvanefiazldianin

gunIniaIENMINAeed
gunseiflSlumsvaaes

==
.

37a BOD aw1m § 300 WA.
yanlasnaedl 0 w. L

Buret

Graduate pipet %A 1,2,3, WRT 100 WA.
Erlenmeyer flask 3% 50,300 0.
AROARALIYUIA 2,20 WA,
yanfrlaansiainiouvaoaven 4 LU

o N o o » 0 D

mwmm?mldmuﬂﬂmmﬂ 100 NR. 1 Ty
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Figure. 1 Modified method , apparatus and steps of procedure.

88688 A A

modified method aparatus

Stepl. Add each Sdrops of reagent no 1. and 2 to —— yellowish brown precipitate

:

Step 2. Then add 5 drops of reagent no. 3 ————> Clear dark brown solution

.

Step 3. Add 2 drops of reagent no. 4 to 20 ml of Clear dark brown solution

the sample

(0=

50 ml.

Step 4. Titrate the clear dark brown solution with reagent no.5 until the blue color
disappear.
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Nl

1. Alkalineiodide-sodium azide soln. (8288 NaOH 500 nin  wisunueay
KOH 700 n$a) wae Nal 135 n$n  (v3ounwsiae KI 150 n¥w) fprnfuyszanm
050 wa. AelSl9iEn Awune fops LAneIazans NaN, (10 AFNAZAILNINAUL0 HA.)
Jsusnsazaneldnsu 1000 an. Aulusaeifiudedioynens)

2. Manganese sulfate soln. (sza s MnSO, H,0 364 niw nIBIRE RN
Twnsu 1000 W)

3. Conc. HZSO4

4. Sodium thiosulfate std. soln. 0.0021 M

5. Starch indicatior 1%

FMINeana
Azide method (AOAC,1984)

1. fufetnsilguan BOD 300 a8, WAusiien Manganese sulfate adld 1 we.
wenewliUse  Pipet nﬂﬁﬂﬁuﬁaﬁwmnﬁm wApElRAEAN T Byfuddes
RO IR

». B Alkaline iodide-sodium azide a9l 1 wa. viwuudefi 1 Sk
wyaendulunn Eid U nensnonduamdinsaniulanBnafudadifisl Sseannznen
Andlenssaan

3. \fw H,SO, aoly 1 we. Desunndulusnauezneuszamevne dusns
azaeFels

4. pipet tan@0tn9 201 wa. I Erlenmeyer flask 3118 300 . lawmanene
Na,$,0,.5H,0 0.0021 M AREIaEa L InEN9977 (vRpeane)  Dx aanaaLfinens
fasle 2 wm. L 300 w8, titrate 200 X 300/ (300-2) = 201 wal

5. wun Starch indicator a3l 5-6 von  titrate dnanfriniumnely dufo g9
weifin (mndaalsiiduenaAndusnludodaend )

6. 87uf1 Na,$,0,. 5.H, 0.0021 M flslaan

7.fwImk 1 we. 189 Na,$,0,. 5H,00.0021 M = 1 ppm DO (wn/w.)
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1. Auegneinldaamaniivun 60 we. (wefnouae)

2. WA MnSO,. 4H,0 sald 5 wom  (lwed 1)

3. woaden alk-iodide-azide ssluBn 5 wom  (ues 2)

4. Pesunvaendulunn Fafeliszanm 1 wd wsaanduluntnads defe
THunznounentn

5. \fin Conc. H,S0O, a9l 5 viea wdnauazneuszaevae (Gues 3)

6. livapadanauin 20 we. gedaedieents Flask vua 50 wa. 80 2 Ty
sanavwadn 3 lu

7. woa Starch indicator (lues 4) sely 2 wee

8. wllawminiy Na,S,0, 5H,H,0 T .0021 M 9 3 daodns Tadldvinen
anEnToNINTnIn 1 We. wnn Buret fasammAwain udagmdas 10 guUnIsiuazds
AonwesdtUszyndusaslily Figure 1.

WM INAoY
‘

fi1 DO A¥aldanasuszyndazdnindfifaldan Azide method Lawe (Table
1) Wdszdu O, fazawogluihygeniodfny LRZANANBR DY I VA I UARZ L TR
Serhluwseufisudaensvytuns (Figure 2) fiazlvisis DO sonandnduguis fie fin
whpvesiedrniuiufideuns O, sely sx¥ald 16.45 unz 11.58, dhtszih fald ess
WBZ 5.80, WIRNARBITALITNN 8.10 uBZ 5.7, WIMUBURT 7.8u82 5.4 WAZIAN
AREITZ UL URE 7,06 UAY 4.03 Saulududan (leSoufiounisinienineit Azide
wazABUseyndaNEAL

Table 2 usasrnDosiunnIasgIueesAwate (SD.) 189353 iang 2 35 97n
WARIHIANeT i 3zLfindn A SD. fenlnaifissiu fie 0.1 v 2 35 sruindaegefidn
0, il Gedetsagludnmuz Aasssum#

fualis DO 18935 Azide unzvszgndiidu 10.51 way 7.34 lud g auuazan
SD..flu 0.88 uaz 0.63 ANE1FU (Table 3) FatladipAivinlvien SD vneviensiBeinein
=} | d’w > s ] Aiw =4 ] o ' Qs s « 1 [=Y=1
fio fin DO Adabsne ot fawn O2 wAfepE19lIRAIN AEnENRBIIEIe 2 9%
& . PN = | = ! aa «
n13%4 (Correlation between methods) ffingann fe vy 1 Fousasdn Fvnrsvszgne

gl
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P | @ Af v 3 a ) P
LasLfesumnavestiadodile (Conversion factor) lnnisideusn DO #
soldanisuszgndliduineds (Re fddaldands Azide) sxldfineenan = 1.431

Table 1. Dissolved oxygen analyzed by Azide method compare to Modified method.

Azide Average Modified Average
Sample no. (ppm)  (ppm) (ppm)  (ppm)
1. Cool water under high O, pressure 16.0 A 11.3
2. Cool water under high O, pressure 17.2 12.2
3. Cool water under high O, pressure 18.2 }>16.45 12.8 —=>11.58
4. Cool water under high O, pressure 16.5 11.6
5. Cool water under high O, pressure 15.2 10.6
6. Cool water under high O, pressure 136 < 11.0 -
7. Irrigation canal 8.2 >8.10 5.8 > 5.7
8. Irrigation canal 8.0 ]_ 5.6 ]_
9. Waste water canal 6.8 T 4.7 T
10. Waste water canal 72 >17.06 5.1 - 4.93
11. Waste water canal 72 - 50 -
12. Fish pond 7.8 T 54 .
13. Fish pond 78 |—> 7.8 54 > 542
14. Fish pond 7.6 5.3
15. Fish pond 8.0 A 56
16. Tap water 8.7 A 592 T
17. Tap water 8.8 6.02
18. Tap water 8.2 > 858 560 = 5.89
19. Tap water 8.8 6.17
20. Tap water 8.4 577 -
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Table 2. Dissolved oxygen (DO) content in varions sources of water samples.

Sample DO content, ppm

Azide method Modified method

Cool water under high O, pressure 16.45 + 0.45 11.58 +0.33"
Tap water 8.58 + 0.1 5.89+0.1
Water from irrigation canal 8.10+0.1 5.7+0.1
Water from fish pond 7.8+0.1 5.43+0.1
Water from waste water canal 7.07 +10.14 4.93+0.14

*
Standard error of the mean

Table 3. Dissolved oxygen from two methods of assay.

Method DO content (ppm)
Azide 10.51+ 0.88"
Modified 7.34+0.63

%*
Standard error of the mean

MIATUINU

| l:ll > aa 4 4 va J
ffguldnisasuszgndsunsafuamladf
PNFogefinaassiaal DO 3wtz vesnmisineasena  ¥vnanese

Fodlud ndnnlawmnudasiudlaeds Azide 6= 3.8 dauludugin uas3tuszynd
g uld = 0.27 wa.
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fi1 DOdludngawifuszynd = A7 we. 989 titrant x 10 x 1.431

0.27 X 10 X 1.431
= 3.86
Flndifnstuafsaldan Azide n1n fo 3.8 82U LU IN

ATUNAMTNAADY

laosssued O, sansoazaoiilinndige 1o sanludmdamueludaegned 1-
6 0 Table 1 fn lévinisdeumeandiauadluganasfinfigsingu 1/3 vesge (Usz
W 300 w8.) wwfly uEi AU udiin 1 A leoRyauszasdiAodasnslvesn
Boauszapiilduan o LRedosnsda DO ‘lmfw?i‘s:ﬁumwmﬁuwmm i wevmzin
N fgmngRvios liasnnssvimnoelviadandons fuluciaufoaiuld een-
Fanfiazavofluifigeinsssued  Sondomanofiarsziveoenluaseaian il
DO #AfnnanunliudsUsaunindegrotun waelnavilvinssildfanaaluthadnstes

fawdetefivanaasssatsznin, sassszuiniide wezvedstiu e DO
Adnldsoutogs  LilssnnldiAudnislunsdardornfinuldanasonfin vl
fiendnsazein uszdl DO g9 wsswnaasasostlililindssnmainenums oy et
Fnsesd Sehifineniznudentinaassudetisla

fin Conversion factor Avsenwilfazusiniwndmiver DO #lfgunsm
Wnreilandtuszgnduunifoat  uddvnldgunsaleiagufildeaeaandenld
19lug29u0967 SD.

o & aa & & o ¥
fartn  AEnsdszgndluntinesssndsionsoilUislunsasaseunmaiwi
2 & %
AnuszUsLaoIUs LA
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AOAC. (1984). Official Method of Analysis.

Artz, R.J. (1980). Experimental Chemistry, An Introduction. Boston, Little, Brown.
p. 221-228.

Franson, H.M.A. (1985). Standard Methods for the Examination of Water and
Waste Water. 16" Ed. Washington DD. 20005.
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aslaenaetimunuisieeude (Chromolaena odorata)

Wittt  (mEavEININA

CHEMICAL CONTROL OF SIAM WEED (CHROMOLAENA ODORATA)
Pornchai Lueang-a-papong

ABSTRACT : The experiments were conducted to study the efficacy of certain postemergence
herbicides on siam weed (Chromolaena odorata) in southern Thailand. The herbicides were treated
as foliage applied to siam weed of 1.5-20 m in heigh with knapsack speayer in the spray volume
of 500 L/h. Vissual assesment was undertaken to evaluate percentage control after application.
It was found that both Fluroxypyr (4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid) and
Triclopyr (3,5,6-trichloro-2-pyridyloxyloxyacetic acid) gave a quite good control of siam weed.
Fluroxypyr showed faster and better offect on siam weed than Triclopyr. The optimum rate of
Fluroxypyr for acceptable siam weed control was 175-200 g(ae)/ha. Triclopyr was found to be
effective when applied at the rate of 300-350 g (ac)/ha.

UNAALD: mmmaﬂﬁm:ﬁw%’mﬁaﬁwwﬂs:?w%mwwa:*mﬁww”ﬂ%ﬁmszmwwé’awnmwﬁﬂ Tuns
naunuaule  (Chromolaena  odorata) Tumeldvgsszneing  TngviniSanuaaniisdadauuy
genuvdslutsnamin  (spray volume) 500 §ms/Loneni 'lummw'?iﬁummﬁaﬂﬂﬂuqam?iu 1.50-2.00
wes nstfinssnismasedliiinarlvinzuwadussAuilediand nsAruANiuE9AIe s Aerdanisianumns
A% wanInAsEInLiITaEs Fluroxypyr (4-amino-3,5-dichloro-s-fluoro-2-pyridyloxyacetic acid uae
Triclopyr (3,5-6-trichloro-2-pyridyloxyacetic acid) fuszBnawlumsnaugueufolined ud Flur-
OXypyr szugnanalunsnaunnsLeldfuarianianidians Triclopyr FansannsnaasssgUlddn nald
517 Fluroxypyr ﬁLMNW:GN;ﬁBﬂ’]UﬂNN“\ULE’BﬁH Al fludmsUssnm 175-200 NI (xr308nYNT) D
wnend g Triclopyr swlldludpsszaom s00-3s0 A (xsoongnt)  desnend

NN

dusuide (Chromolaena odorata) \HwisRvluniwlivuifiengwannd (per-
ennial) Fnrveneiugideiennds Aulafnfigulzam 1-2 WA sutRodadu

RSt Amsineasmand avninodedusiml odlml so002
Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.
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SpRvfifnmunsnsznetaynanesestszndlng - AaluranAlildinsmzdgnie e
mmwﬁ:‘imﬂww:ﬂqnﬁﬁ L manthdasingm eawm wadldwariiednen aome
FufAnannistusunansessudois wonanazyibiiAadyyiludmnisianisdnes 1u
ganuds  owudn  sudedlusansfividliAennudemouifsfidgnlasass 9n
09 me8s Aya and Fayemi (1982) wuinmuifeddsussedidummudwhin o
ylnisnngonandalelusous (sex ratio) aAne 12.9%

mrnrunusuelnonsdaiudy  LunsauguldiRessaeszezianmilaiy
M el dansssiiduesmnuefivisegaizmunendunilunld Tanawnzlu
$fifiduangn  Aufaougedu  Felswemannimessewudn  ansleRasnudu
sudorfuavinliimanmufodoAnARudugs 183.7% AonFensdaRu 24 feu
(Aya and Fayemi, 1082) mslémaafiiduitnisuilsfionandmanuazniunuauie
18 TasawiznsldmsiidndsRvdssiangadn (systemic herbicides) Sadamaafiaz
fnmefoudroanluluvisosausssidu  ussrnldin S dunisvhaisuuuiu

R

513 Fluroxypyr(4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid wag
Triclopyr (3,5,6-trichloro-2-pyridyloxyacetic acid) JusisfindndsAvUssianendn
FanpfsoeruimusaldnunufrRsdssianlunfesiadne « Idnaf (Baba and Al
1985 WAY Webb and Feez, 1987) wUszniarnnisarunuauiiedulildfssaunis
nasss Fastunanaaesiiialdnszindufonasouanumasnsesmsnaiie 2 wila Iu

msnuaueUe  IusnndfinnwnzUgnistuldun sane1snis wessauthduingm
ar A ar = ' Ll
Fansnineansiiszanisalfi duanmdunsianisauguaudoluaande o e

8y
gunsaliasIimInaaey

HnnesesUIoufisudseinsawnisasuagndsnsmuiiie  Chromolaena
odorata 3933 ¥R Yoy 2 siaduldun §13 Fluroxypyr (4-amino-3-s-dichloro-
6-fluoro-2-pyridyloxyacetic acid) waz Triclopyr (3,5,6-trichloro-2-pyridyloxyacetic
acid Fafdumnefniefmaian Starane 20 wsz Gralon 250 awg Wy landanu
msafyns Adumuifefinugaaiodszann 1.50-2.00 WAt Feduuteduilusznie
wodgnunsidn wezonewns luanioninags Tnolsfefauuusznionds (knapsack
sprayer) winnwada3Unidn (cone) AafUSaonin (spray volume) 500 §@3/18neNd
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mMInaaodd 1 nagouLs NS nwnsalug N ULEeYessns Fluroxypyr 630
100, 200, 300, 400, W&Y 500 NI (ﬂ'ﬁﬂﬂﬂﬂ‘n“ﬁ:) do.anand  way  Triclopyr
731 000, uar 400 nfu  (w3eengnd) AoLonansvinnnsianumnafluiud 18
ANAN 2529

MINAAIN 2 nagevUsRNEAINAIAUANTIULEDY9sNT Fluroxypyr Tudesn
100, 200, 250 umz 300 niw (m3eengnd) dewoneni wazens Triclopyr 8A3n
400 13w (mvengnd)  dstonanivinisfanumanadluiud 14 Swew 2530

MInAaes 3 mnageuvszBniainwniInlugnsuliovessns Fluroxpyr use
Triclopyr $m31 100,150, 200 u&e 300 n3w (F3sengME) Aoenad Yinsdawnw
nadlniuf 10 Rguwiew 2530

MINAaRIN 4 naxeuUszBnSawnisnaugumULFevess13 Flurxoypyr 8931
125, 150, 175 uny 200 nin (wsmengnd) dowonand vinsdaviucnsalluiug
9 NINGIAN 2530

MINARBIRS 4 N1INARBIR 9LNUANINASDILUL Randomised complete
block design #1 8 41 (replication) agwdensdanusined  vinisdudin
Uszdntamniasugusufelaanisiinzuuudsmeandwdeiiowd  isufisuiy
grusFelurnndldinslsmaned

~

WANSNARDALIAZI 130!

msnaaeedl 1 luwdsnasesdt 1 Sdudumuiefiduutsiusznitsuntlgn
gonsn sawessmudelanilufiongUszion 3 9 usldRnsdindududwazes
anpaNn FenTandegaiin anovfennadaiudu 2 few HosuBafinsadgdulaiu
Wbyl (regrowth)  Hinsdanusnseilu  treatment #1395 ¥9INNINARNDY

nnsdssdiuaslugas 1 Wen aondsnsdanumaned  wudinisldes
Fluroxypr #§a31 100 n3w (s3sengnd) soonens  sansanaunuirReldifes
Uszanm 32% Seemanalunwudn gansonvosdumuiefinslisee Oa luunesow
wiemy uagnsuBefifuunalugasfenedstneg vnensed 1 smdiulddn WouAn
§m3nslE Flyroxypyr «Iu 200 ni% (s3ongn3) Aeienmd ezfinnsunIoin
msmauaumudeoglurefuf  (Jszanm 70%)  Isuvasiidumuifefifaualngfienns
aoiindn  gamnslfludesigendn soo n¥u (sseengnd) soenmid wEINasn
arunus UL RelAluszAufinan
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Table 1. Percentage control of Siam weed Chromolaena oderata with fluroxypyr
and triclopyr (Experiment I).

Percentage control

Herbicides Rate
(Months after application)

g(ae)/ha 1 2 5 7 8
1. Fluroxypyr 100 32 | 52 33 25
2. Fluroxypyr 200 70 I 92 90 82
3. Fluroxypyr 300 87 bln 95 90 90
4. Fluroxypyr 400 g3 -:i 95 92 90
5. Fluroxypyr 500 98 = 9 93 90
6. Triclopyr 300 25 : 50 40 35
7. Triclopyr 400 53 | 80 7Q 62

Mevinslanumand 2 iew A sdaRudum uioeAuemeuas o
Fiognnuuas  mmsUsn@usanimasedlusas 5 fen  Aevdenisdanugiaed
wiodszanm 3 Lfen mendeimsdatn wudn n9ldEns Flurxoypyr lué®s1 100
niw (xseengnd)  sewanand swsanIunuEuBesglusfudszum so% ey
fugnmdlagnisldmaed seAunnuguE Ul uuUssszanasa g WUl ng290281
fonn Feannisesrasaniinanedlutag s LAenaenEinIinnussad WuInTzfiy
nsnsuagnsuieLfiosinnisldms Fluoxypyr luémsn 100 niw (s30OnaNT) do
NATSAARILARBLRBIUTIN I 25% LYt %@ﬁummﬁaﬁmﬁam‘hu‘lmﬁLﬂuﬁuﬁaaﬂ
waziigidulanienivesduAnfiduuwnlngluuss

n3l95s Fluroxypyr §A37 200 n¥a (N’]iﬂﬂﬂﬂ‘ﬂ‘ﬁ{) ADLENATT EINITOAIY
aumufooflussAufdonsnanimasssmenionsdann  wssdadu  S1manees
mudefofluutnofifisaintos vinaaefl 1 asdiilddn Tutas 8 Fenmande
msanumnal  §an 200 n3n (wsoongnd) dsuonend s ufoegiioy 18%
Weofisufusnwdlifngldmmag

a @ Y o £ ' -3
mMaAngasnsldos Fluroxypyr oJu 300 3w (mseengni) ssliduly
wenawsnInunumUiadufiimels Fowuitluge s AeundemiInumTaday
sunInnsuaNYSIumueldfe  oo%
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&
UszRnEawasaaugusuiieysssis Triclopyr Tunnineaesfl 1 & wavsng

ATnefalUugafitsy@nsnwdndtes  Fluroxypyr 4 adoioufislugarnslsn
Windunudnsldans Triclopyr tudesn 300 niw (sr3p8naM3) mmunmﬂ-'ﬁnnu
mﬁﬂwﬂummﬁﬂwﬂw  \fon movEansanvumaefins 25% tihits daunldons
Triclopyr lwiasfigedmtn 400 nin (s3pBNON3) FBLENANT  STEINITOATVAN
sudeldgadutdn  53%

Msneaedi 2 3nnTneaassUszansaawnisnaunus Ui YessnT Fluroxypyr
uny  Triclopyr wud1 nslf Flyroxypyr lugpsn 100 n3w (sseengni) e
s Wealunnsnaunumuiorszanm 40% Ikt 4 FUaviusnnianIsang
TnvpizAn s Ansansifide 200 niw (snssenant) Asionani A RNaN1IAUANDL LN
sudy 80% wanifledminislfiAngedudn 250 niw (xpongn?) mmnﬂmwu“l,ﬂ
WU mumiﬂ'mﬂmq'\.unﬂmww (3ef 2) Famuidoss fonsusmefioutia
wag

Tutadaud 8 FUmvinenansdanududily wudnld Fluroxypyr n
§nsn 200 n¥n (gsvonand) devonadiduduly 'ﬂ'“mmmmuqummﬁtﬂmLﬂuﬂm
nela

Table 2. Percentage control of Siam weed Chrpmolaena odorata with fluroxypyr
and triclopyr (Experiment II).

Rate Percentage control
Herbicides (Weeks after application)

g(ae)/ha 4 8 14 18
1. Fluroxypyr 100 40 85 80 80
2. Fluroxypyr 200 88 99 93 92
3. Fluroxypyr 250 95 99 95 93
4. Floroxypyr 300 99 99 96 95
5. Triclopyr 400 85 95 95 95
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n3bf Triclopyr ludmsn 400 n¥n (seengnd) detonend Huszniawlu
nnugNs UL RelaRluse fulndifnsfunisle  Fluroxypyr fesidszanm 200 niw
(eseengnd) smenand Aoludae 14 FUavimevdanifesned wudsedunas

aunuuisoglusziudssinm  95%

memased 3 Fmsdanumaeflugasiugern Fennsassfi 8 andin
1#41n13l8873 Fluroxypyr #a31 100 n¥n (sseengni) dewonand faumanse
Tunsmungumoiforoutiedh  Fdlusa 2 aviunndansfions  szfunInILgN
aReazaguszanm 25% usszdunisaruguilziingetuan iy aunsziefeduans
f 8 sfiswdunimungudizina 0s5%  dwfunsliflusanfgeduin wudnd
UszAntamnsmiugumuifefiiduamddy  nslfludas 200 nfu (msoengn’d)
dotanans  mwnsanunulelAlusziusysel  anovdadUanif s Wwduly

n3ldEs Triclopyr lumiimasesfi 3 f waniInasosnseadefiunisnasesd
1usy 2 FedszRniamwnisresmufevesss Triclopyr fiaudNIfuaswBeNINETT
Fluroxypyr 99nm3 W9 3 ssudinlddinsldons Triclopyr 1ndasn 100 wse 150
nin (eoengns)  dewenend  SuszBnSaawnnseugumuoroudtedn  onad

Table 3. Percentage control of Siam weed Chromolaena odorata with fluroxypyr
and triclopyr (Experiment III).

Hetbicides Rate Percentage control
(Weeks after application)

g(ae)/ha 2 3 6 8 10
1. Fluroxypyr 100 25 60 85 95 95
2. Fluroxypyr 150 40 85 92 97 100
3. Fluroxypyr 200 45 95 99 100 100
4. Fluroxypyr 300 50 95 99 100 100
5. Triclopyr 100 5 5 10 20 20
6. Triclopyr 150 10 20 30 33 35
7. Triclopyr 200 15 70 70 70 80
8. Triclopyr 300 40 90 95 95 98
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Yrnglidulaoilunuin dansenvesdusuielonnsidse luusdmwuiony ns
ANSAIINles Triclopyr «Ju 800 n¥w (ssoengnd) sewenmi azvinldszdy
nrnsuguufivianelalasnuiluiamid 6 mmendensdanueranisoniuguuie
16t o5%

MMAReF 4 nuan snanests 3 nInAseIrsUIINgdn N3lE Fluroxypyr
sasnnaugNsLAelARed nrInesnsfi 4 ldinnsnaseudszBniawuessns Flur-
oxypyr usasndud 125 fl9 200 n¥n (m3sengnd) sousnarimaUsngluaisned
4 Fawuinmild Fluroxypyr udasn 125 niu (w13eengnd) deonani swnse
arugumudelAUszinm  60%  aevdemnsievin 3§ Feennsfinurialydy
Urngidusudossfionntsuiseeuiedan uadduesmudefifaunalngeziong
snwnsiiieey  oamImoveseuideiiessnnislesng Fluroxypyr Lwiasn 125
nfu (sseengn®) deonaniflsifniuauddy  uwsniflefeda il o Aendenns
Savumnafizioufoniosgfios 5% lafisufusamdlifinedavumsirtndsie

anRnsrnslidn 150 nfu (nseengn®) dowsnend  wudnszdunas
AauauEULRelug9 3 faviusnanandonisfann svogluszAuyszanm 80% wazn3
Aaunnedeszduanyset o 7 §Uavinendsnsdaviussiad daunisls Fluroxypyr
Tudnfoud 175 n3w (nssengnd) dewonand szsunsantuguawdeldTamiang
malflusasdnngnd drannsiufineanisnaass wuiinsls Fluroxypyrlugasy 175
nfu wio 200 n¥w (s3eengnd) dowanand  ezsnasnAaugNs LS lYDlusEiy
aysoibAlutanaa Aoy 5 FUevindensdianumsned

Table 4. Percentage control of Siam weed Chromolaena odorata with fluroxypyr
(Experiment 1V).

Rate Percentage control
Herbicieds (Weeks after application)
g(ae)/ha 3 5 7 9
1. Fluroxypyr 125 60 90 93 95
2. Fluroxypyr 150 80 90 99 100
3. Fluroxypyr 175 85 90 100 100

4. Fluroxypyr 200 90 98 100 100
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USE OF CHEMICALS AND PACKAGING MATERIALS
TO PROLONG THE SHELF-LIFE OF FRIED PORK SAUSAGE (SAI-OUA)

Lakkana Rujanakraikarn® , Aran H.Kittikun? and Pairote W.Charee'

ABSTRACT: Fried pork Sausage (Sai-oua) is one of traditional foods of northern Thailand. Its
production involves mixing small picces of chunk pork, bacon and lard together with sauce, vinegar,
saltand spices. This work aimed to oxtend the shelf-life of the Sai-oua by addition 0.1per cent of
sodium propionate, potassium sorbate sodium benzoate in the recipe and packed tightly in natural
casing. It is fried or roasted and packed in polyethylene bag and saran in order to study their keeping
qualitics when kept in 20-26 degree celcius. The physical, chemical and microbiological changes of the
product during storage at 0,4,11 days were monitored. The food compositions of the product were
19% protein, 33% fat, 2.5% ash and 38% water. The initial pH was 5.6 After storage for 4 days, most
treatments show cdsignificantly increase in peroxide values and microbial counts. The treatments using
propionate and benzoate as preservatives were spoiled by moulds after 4 days of storage. The
treatments using sorbate showed satisfactory appearance when stored at the same poriod but were
spoiled by mouldsafter 11 days.Inorder to confirm this, total bacterial count, mesophilic acrobic count,
Escherichia coli, Staphylococcus aureus, Clostridium perfringens, Salmonella, Vibrio cholerae and total volatile
nitrogen in every treatment was also studied. There was not much potential to spoil in treatments using
potassium sorbate packed in saran when compared with that of using the same chemical and packed
in polyethylene bags. Peroxide valuein cach treatment was lower than 5 mEq per kilogram. The salt
and salt penetration in each treatment were also studied.

1mARee: Ldnsenuynen (ld&) Aneraausmnsnnmiesestssndlng §35n1ndafe il
wyswilouns AT T EAT AN RREANE, I ANt Ty wd il neniuihdusoy gex infe uns
LS ATEMRIDTRN awuﬁﬁnﬁm?ﬂrmwﬁamsﬁﬂa'\qrmLﬁwawﬁmﬁm’ﬁﬁanmf.mxrmLﬁu‘;'ﬂu?iuwiﬂﬁﬂaat,uw,
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pudfy Fanmidunsnduainiaiu s.e edfiuld 4 T wudmnietsiiiunessonlrdun:
VinmydunIdifiadnesofacem degrefiinlnioalusdoommuaslndomunlaeonysngiidesifin
PuuseiefiinlunmdnreiiundinsinemadwanlaolifiForifindwusioisln aomsadvle 11
Fu wuderuAndulwinesodRalluamgediun Fnvinugiwddfmunaniuunfisorsin
Mesophilic aerobic, wuafiofidndsiinagunavindaldun Escherichia coli, staphylococcus
aureus, Clostridium perfringens wazuunfiSofuisluemisnan  Salmonella waz Vibrio
Cholerae ¢ wensnilfafinealulanianfszneld  (woldidwisillunndusdinadennman
yoawfiadmriiie dednflfliuamdoaesiunfunibinfiazfennmaiwlinntn Tasaniziedied
V3TN Fernefudeieflsmsinfisiadeaiinussyingeniersin suneseontadluynbaete
ffidni s AsRBadausundeflaniy WRnyUiassesasssanfeunsinfefiduauluwiniomis
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awriesiin ldnsenvymlefisafufloasonilgain  Dundadmrivssuanldnsengn
n81FD LASBIUTIANS Fllumaninzgninussusdaeiuiuiegnifldnnnisiu
Judwding un vieduszBon udnhluusgluldursyiduldur faduslddnvosgns
SorlurealwiduRonioshdudmitld  adnduridlssudsenulasassiudiigevie
Frundieafls ey nafvsssniniorifmansnfvineldlimwigmnnfives Taevialy
310 UINNEA wazd v iud winful o AuldarinnBenedsemismenin, ad

w82aB N il mawdsuaan I

ansenvywiolddinzinmufoneUsomandl Iudnemsedindiu ( Rancidity)
ylilnauflifedssan iesnifianisUisswUsssssssemaiossngsiunid Wen
ANINAEV89§ 138 ML UIAN LA uwenlniile (NH,) vi3alalasiaudals (H,S) vl
Auilanliooniy lumsfinenaesdn (2526) wudniladusneldnsanvynselddluge
wasdnsialnfientinigmngivies (25°9.) wle 30" 9. wuimsUiouwedsvesin-
Tasianfiszinele (Total Volatile Nitrogen =TVN) wnis sasfiowusiivoswesnonion
(Peroxide value=PV) fifingsiunindafinswalu o gaunsiURonutsanteyndaing
T ldnsenvyviolddfinGaussiiu o goangiviosdl 25 1. usz 36 7. wxfifnwazying
Whsnudsslfle vty Taeswnsofanadmdermiadonm s u feildesn
SRR P TRY I EIRT SRR ORI T PR O woNAN AR UNI S vl n s unsendin
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feannd LilssniinisiAneswanailulawaseanieondn “Filler” ssluldnsoniin
#y fnsAaien (Slime) L diTasansfiauonndaduineliszosiaamila a1
Wlesunanydunidwan  Pseudomonas, Streptococcus, Leuconostoc, Bacillus — unz
Micrococcus 328119 Lactobacillus U19sewug %mmmﬁua:mm%uﬂmﬁwﬁw%‘f]
wanii (Lawrie, 1974)

A a a Qs « A :l’ ad & L4 ° » > ! s
Sesnnsssaniaiuristaiidniiuuuimu feinlinaamilauandrsiuly

aa

mafnE 3SR oML I aRRMREATBeiTINE Fefugmanuazegnsfiu 3o
Famsl$TanfivvieffiuszAns mnusznisfenldmnaifugs Failfelflnl dwdin Aot
ﬁf]mmwmﬂwmm sansnsa s wlinsnda e dugasmnaluaiuson  uazenvvee
Usanainsrdaitedusudluisinassnalddan  doihsduewamsfisrsaofune
IvsstszinaldBnniomils

ginssitazIsmInanes

o ° v v aad o o &
1. ww3pnynldnsonnyneaCldda) andtaudowu augaIisi -

vy (flauns) 12 Alan¥n Ghawdudwén«)
AyE NN 10 Alanty (Fududwén )
Funyuds 5 Alanfy (wdudwdn o)
Lény (esonliudauioussy) 4 flandw

WINLA9 250 niw

eV 300 niw

oy (Jenusen) 3500 niw

nizfion (Ysnusen) 2500 niw

ned 500 a3

WD : 250 AW

#5267 250 n¥u

AauznyAvinNes 125 nw

Tunznyaviudes 150 niw

W 2,250 3y

3 NS 1,000 i

PNTUNY 3,000 dndfes (3 377)
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2. aedoaldnsenvymagaitioduuds wusen duddau

saufinile  ndandlsiuSoudioy (Control)

gauflsos  AnluummdonTeriun desr 0.1 adlvidniu
s EnlmAswunlnon oy 0.1 wnglidatw
Sufid FulmAealusdeoiun Jooay 0.1 wadnlvid Ay

wusinzsuussyuldy b onlnosdunfssumaendon nsussyedilvurinduly
wzlsene wiahlnealwhiuAsfsowman Adlviion v uiue Ut ey
i wusedslnofiedondonsaylugolngiontiu wazBnedmilovssylugamam Dathngs
MoLa3esdauuugyyIne FulugmngRvios tReasenusnBnenieawdt o, 1, 2, 3,
4,5, 6, 7 U8z 8 T NsmInmaNUAnInaiuas8Tinenseying o, 4 waz 11 T
ANRIAL

§30 Treatments A9 ¢ fiviiniineseefie

Treatment # 1(T1) #eteunn wazUIsyiuglndiontan

Treatment # 2(T2) fedwniunn WAEIWgITNT ™

Treatment i 3(T3) #edrenungy Anlndoalusdonun  Ussygelndienian
Treatment 9 4(T4) éodweven Enlsdeldsdosiun UTIPNTIIN
Treatment # 5(T5) #edwmuan Wnlduamdonrediun  vsggalndienian
Treatment # 6(T6) fmennuny AnlduamFongesiun UTTIPITITIN
Treatment i 7(T7) #wiwesugy @nlafonunlsen UITYRIIndieniaiu
Treatment # 8(T8) #ndweruan Hnlnfonuulaen UITYPTIIH

3. nadiaziniaUionedseiin e llng wnfl uazyadainelugronnfAulugungd
W89 Fan13ATINNABNEYNG 0,1 2, 3, 4, 5, 6, 7 Uz 8 Ty LAEAEARY §IuN1INITY
AATIANLARUET T INeANIA 0, 4 waz 11 TueNs U

NAMSNARBILEZI T

InnsAnE NS WasuLdsensnieaweedldnsonimsm (Wd8) Tnonisafte
nianslsmandfudosvsie Ao Infoslusenmn, Touamdongesiun wazlndon
wulmeriuw3uimdooss 0.1 LReBeegnsiundaiueifengn mfunTUITYing
Inionsan, s mussifiufigngd 20 - 26 oerura S wuin FBENAIUANLRY
Foeflslndonldsdonunuasinfosunlneniifosindundnsgy 4 S dau
Faograflsluummdenreiiunfiformdafivld 11 Fu (sefl 1) msiiessviees -
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Tabel 1. Changes in appearance of Sai-oua during storage at 25 degree celcius.

Days of storage

Treatments
0 4 8 11
T1 normal )

Control T2 normal Shrinkage,

dark spots
+0.1% T3 normal and mould
Na. propionate T4 normal growth
+0.1 % TS normal } Shrinkage Shrinkage. |Shrinkage,
K. sorbate T6 normal and dark spots |dark spots and

mould growth

+0.1 % T7 normal Shrinkage,
Na. benzoate T8 normal dark spots

and mould

growth

Tabel 2. Proximate Compositions and pesticide residues of the products at 2 days
Storage.
Sample Food Compositions (%) Pesticide residues (ppm,whole basis)
NO. |water | Ash | Protein | Fat [|Heptachlorf DDT | Chlordane Endrin
(N X 6.25)
Tl 41.11 | 230 16.56 | 31.26 UD 0.02 UD UD
T2 4299 | 242 1625 | 28.46 UD UD UD UD
T3 3834 | 237 1787 | 3271 UD UD UD UD
T4 4263 | 249 17.00 | 30.50 UD UD UD UD
TS5 3594 | 234 2202 | 3224 UD UD UD UD
T6 3226 | 256 2248 | 35.84 UD UD UD UD
T7 36.26 | 2.40 20.60 | 35.06 UD UD UD UD
T8 36.10 | 247 1928 | 3568 | UD UD UD UD
Average| 3820 | 242 1901 |3272 | UD 0.02 UD UD

UD = Undetectable



Tabel 3. Changes in pH of Sai-oua during storage.
Treatments Days of storage
0 4 11
Control Tl 5.63 5.63 -
T2 5.58 5.41 -
;O.Lr% , T3 5.64 5.66 -
a. Propionate
P T4 5.61 5.60 -
17
HoL TS 5.63 5.60 555
K. sorbate
T6 5.55 5.59 585
+ 0.1 %.
’ T7 5.59 5.66 i
Na. benzoate
T8 5.56 5.58 =

Tabel 4. Percentages of salt and salt penetration of the product (Sai-oua).
Salt (%) Salt penetration (%)
Treatments days of storage days of storage
0 4 11 0 4 11
Control T1 | 1.37 1.39 - 3.19 3.39 -
T2 | 143 1.49 - 3.45 3.63 .
1%
;10 P/ T3 129 | 129 | - 300 | 310
a. Propionate
P T4 | 127 1.30 - 2.91 3.22 -
+ 0.1 %
’ TS | 1.47 1.18 | 1.08 | 394 2.96 2.68
K. sorbate
T6 1.34 1.26 1.23 4.24 3.81 4.97
+0.1%
T7 1.24 1.28 - 3.27 3.47 ;
Na. benzoate
T8 | 1.20 1.27 - 2.69 3.03 )
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Yrzneumaafluntindnforisfiniifiedn dudossauidiudofl v - ss.2, i -
2.42 , Tosfin (NX 6.25) = 10.01 uazlyfiu = 32.72 wenm sz aamUInmasReanAg
nenanafiidadnRsiulinyiUannaes , ansian nislounin LANUANRAEYBINTT
AR A e 0.02 SaludmEanmined 2) freruiunsadduene (pH) Gndw fie
5.50 - 5.64 usramaaLpadntendiadiuld 11 Fu (el 8) Uiwsdenarueande
WS ANIFNTILIDINED I UNRAS N DA NI HAUTZNIN 1.2-1.47 UK 2.60-4.24 AINAIAU
(n10f 4 ) FelSunouneilduedonessulnuisarAveontaimairintn uasfidon
Tuudnsanenemslinnin frfemesiininuiouedsaiaoanvdafiuf 4 uer 11 T
flulasandisznoldfonun  (TVN)  ddlsiiudeiiddusionnsfonnmainesseimis
Yizianidiois dwmnendnsludloss (Fresh Meat) fannnn 17 sn3u einifle 100
3w uamsinilodudeongmain ( Pearson, 1073) ueilunameasstinanisldluamdoy
gesiunianlufunmTusswiadmatlugersmeatsadaegmanfiuldum 11 Ju defa-
pEnameaesft 6 153 m TVN (fips 43.75 adn3ueie 100 niu dandensfifivlugs
Tndienauiirnez.25 Andninee 100 i uresliddanfivversmidszBniamenin
TnBom3dn 1 TVN fuwshingedu fofussaimsivmdudefioufivifinezd
Gudiluwndoimaces (eft 5) Auneioonladdlfdu dudsilunsTueiua-
FouriUszianindunssladunseffinduns ol dus s vsznoufianisiniiuduuuy
Oxidative %% 3zvfininffansalunn Treatments fifndnd s Milliequivalents /kg
(39 5) Fsmsniiudiwazdadunnaflfinonnin 5 Milliequivalents/ kg w6¥89873
Lﬂﬁm:'“meﬁuviam’amnﬁﬁmuﬂmwmﬂ%mmﬁuﬂ?ﬂﬁu (371991 6 )azadiuliindSanm
anr3flundnimridussyingelniiensind 1.7x 10° Talafldends saufivssgluasud
1.7 x10° Telafidondaluiuusnuosnianin  uszaavessafifuiorosusfiadeng1n
fxsaanUinnveadogRunidfmueasnld 1 log cycle taSoufisuiutalean
il nEnafie wuhUSnmyunidfenan 2.2 x 10° lalafldenty, 2.0 x 10° lala®l
fonsuuas 1.5 x 10° lelafidendy dlelfladonldsdoniun, Tuesdonaeiiun uas
Trfosunlaen eaudidy wennidanudnit sldmsadiudluniaimriuazussy
TuwTanAuveolnfiontis  wazoiswin ldaauandsiuegnsfacanlud g
Usinoqdunddfmun  erndonandlsmsaffuoiomariin  uazussylurs i
1.8x 10° Taladldenss , 1.2 x 10° lalafidensausy 1.1 x 10° lalafidoninmnsdy
ptalsfian USunoqiunisaaulng Ainulusdafuaidunan Mesophilic aerobe bacteria
naafie  waadmeildnsonAurufivisylugsindieniinusr s miivuafiofnans 9
wim 2.2 x 10° Tlafison3a uay 7.3 x 10° laladldensumovdenafiuld 2 u (Aaned
7) Ui E.Coli, S. aureus waz C. perfringens FodnuuniisnAgustonsniae g
LigndssangasnumewunUSnwuafiadnaiilsenndn 3MPN/g warlinude
wunfiSefiduRuwluemiste  Salmonella usz Vibrio Cholerae usingnsle
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Tabel 5.  Changesin total volatile nitrogen (TVN) and peroxide values of Sai-oua

during, storage.
TVN mg/100g Peroxide values (mEg/kg)
Treatments. days of storage days of storage
0 4 11 0 4 11
Tl 3.50 5.25 - 1.8 2.7 =
Control
T2 6.82 8.92 - 2.1 2.4 s
+0.1 % T3 5.07 6.12 - 1.5 2.4 =
Na. Propionate | T4 3.50 735 - 15 2.7 -
+0.1% T5 3.50 5.42 67.25 | 0.3 1.5 3.3
K. sorbate T6 3.50 5.60 4375 0.3 1.2 2.4
+0.1% T7 1.57 6.12 - 0.4 33 -
Na. benzoate T8 5.25 5.42 = 13 3.0 s
Tabel 6. Changes in bacterial number of Sai-oua during storage.
Days of storage (CFU /g)
Treatments
0 4 11
Control Tl 1.7 x 10% 1.45x 107 .
T2 1.7x 10° 1.28 x 10® -
+0.19 T3 2.2 10° 52 x 107 :
Na. Propionate | T4 1.8x 10° 3.8 x 10/ -
+0.1% TS 2.0x 10° 3.25x 10° 1.04 x 107
K. sorbate T6 1.2x 10° 6.1 x10° 9.1x 10°
+0.1% T7 1.5x 10° 6.0 x 10°
Na. benzoate T8 1.1x 10° 2.0 x 10°
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Tabel 7.  Mesophilic aerebic bacteria, E. coli, Staphylococcus avreus ,7C . perfﬁn—
gens and food poisoning bacteria. of Sai-oua at 2 days storage.

Bacterial .
analysis Mesbgphxllc M.P.N pergram Salmonclla
aerobic count + Vibrio. cholerae
, Staph. | C. per-
: per gram. - ‘ < _
Treatments E. Coli aureus |fringens (25g)
Control T1 | 22x10° | <3 | <3 <3 Undetectable

T2 7.3x 10° &2 | & <3 g

+0.1% T3 97x10* | <3 | 3 <3 g

Na. propionate T4 49x 10° <3 <3 <3 !

+0.1 % TS 7.2 x 10% <3 <3 <3 !
K. sorbate T6 8.0 x 10 <3 <3 <3 "
+0.1% T7 13x10° | <3 | <3 <3 "
Na. benzoate T8 4.4% 10° <3 <3 <3 :

Tabel 8. Changes in number of moulds of the product during storage (MPN / g).

Days of storage
0 4 11

Treatments
Control Tl 1600 >1600 >1600

T2 1600 >1600 >1600
+0.1 % T3 172 >1600 >1600
Na. propionate T4 109 >1600 >1600
+0.1 % T5 46 >1600 >1600
K. sorbate T6 21 >1600 >1600
+0.1 % T7 920 >1600 >1600
Na. benzoate T8 600 >1600 >1600
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=3 L4 J =3 L 3 ' o ] ‘II =l aa =
Tumseneisenlusiadmrinudt fedefussglulndionisn uesms i

Forluuandnstuan (1597 8) nenafe TluuSuno 1600 MPN/g WasH&e NI
saafiomusfinalsiantunissialdnsoninwin woin Touasdosgesiuniivss-
AnsamlunstufonnasgiulaeaderlainitadealusTeaiunuas T fomunlaen
N8R WFesfinuluieefildmaadfomnduSauim 21-46 MPN /g,100- 172 MPN/g
Ly 600- 920 MPN/g  enwdfiu (dwdoafufuniinaaesvesisoss (2526) ey
wirnluemsffanmudunsadudvegsznite s.4-5.8 worluuamonresiund
YsrBnEnwAbedu @Rusady, 2522)
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Tnlafidoniulunbafurifussylursu sanlugolniionifulien 67.25 fadnfude 100
N3N USnmgBun3ofien 1.04 x 107 Tnlafidensn Fousasinderefiussylulniionttu
fumbinfaziBounmmwininfussylurs s ssdnldinsl s aifuiefimnusin
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WEfdRfmIRT WanoUminae, aaoian, ouniu winussh A A IuSanadidaan
MunsnBatuIgnguinne  fiosnuanisesmwmUiunn E . Coli, S. aureus uss
C.perfringens wuinfsounin 3MPN/g Usznoufulinufouvafiofiduislne s
e Salmonellae wnzVibrio Cholerae
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a a a X a a_ @ ¢« A4 a 3
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THE ACCEPTABILITY OF COMPOSITE WHEAT FLOUR NOODLES

Arunee Apichartsrangkoon and Sagun Suwannakarn

ABSTRACT: Six trained panelists were asked to evaluate 24 egg noodle formulae which were
arranged into six sets. Each panelist was requested to find out the acceptability by comparing every
recipe with the standards (100% white flour). The formulae were incorporated with two different
types of wheat flour varying in degree. There had four kinds of wheat flour, the commercial flour
namely China Wall and Deer Head, the others were wheat meal grown in Fang district, Sanora and
Fang 60.

Result obtained, the colour of cooked and uncooked noodles were varied significantly, but the
firmness and smoothness in general were not shown great difference.

All panelists displayed their independent judgements and had the same agreement with the
judgement of firmness, chewiness and colour of cooked noodles, but showed different opinion of
other characteristics. There were moderately correlation between firmness and chewiness as well as
the colour of cooked and uncooked noodles. The colour of fresh raw noodles and those of keeping
in 24 hours were highly correlated. All datum were obtained at the significant level P<0.0]
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wenIfnEUIINg I Leviinessaudazgasiinawuandeiunlasanizvssusniifonouuar nd
s paviunrfisauazaweziBonsea faduusviluudssgasilaidoiuetasudn Hofl CULLLITCE
aufnwfninedoBas:  wenaniifawuBnidnaseufinudunsafuAnaty  Aamfies  aaaBavgu
uarfvssusviivdonan dawiautsBulinamidiuineiu waniamfanduiuiwuin armnfisafunaadeangws
uarfvosunilenronaanfunfasan farnduiuiiuunans ganfusnisnfufusnifAuly 24 $alue uda
vanaan faonduiusiudeudnogs JayavvuamaseufiszAuivdfy P < o.01

M

= 1 A t:‘ o 1 o =3
wilssfannniedefiimsislulsznmihanlflugarmnssumaniausns Fadw
=3 >3 l'l:'ﬂ @ = o A » g
nindmrAfonuslantnsfianioluusiaonmsvssianiduyionais

fnwnzRLmsesuzniife dudoutromfien (esnnfusunolusfnluatlefls
ruduuznfloggeniutlerfietu  nssurBnenonamessur vl duegiuyiaalysiu
AforansTTne@ uazdauvesutlofirionsn (gelatinized starch; Shunizu, 1058) wacln
m3yvsufunmamwuznidin (Udon) wiSinmelilan declilonsy uwasmsvsafin
g SamFRusA g uAdlFuefiflUsfuge wn wiefilinndramg
Wiin3W (Durum) vhuzwd wud anafouvesfBuaniosanizutlisfndifenlsi
sufnfl Fefdnwaidlounndsiunniduuenife veniiffaaTesn wAinauniles
AnbanguuaraiussBonvondufineinan: daurnfiafasfiiduudoniifnuniien
AwEAvgugs uazTaNHAsLIaABald G (Oda, 1980)

FastumsUszifiunmanessue v lasiludne dszfiunnanundisussau
Baviguwdundnd iy Tan Lee(1087) wudnmisvszifiugmninessuznign farsonld
indnwaziile 58% unzanAnwmzUIngdn 42% @9 Oh (1083) T flendnmme
Wiflea  (firmness) wodnuuzviiin weausefilfifsaduusniindadu doufew
¥8IANEANEU (chewiness) wnTBEy e n T Aflsunfeauznd 10 nfu 199
vadnnwefinduld  lunanesougmanwssuzvilladlfinameuin  wenvndosfinag
pUsHMARBLLER nsieipadaoinefiliBufidfyann Oda (1080) 1¥nameufiiiunns
BUINT AN 12 An YNIUsnfin ammilen A uazadwezBonveaduuznd
(Udon) Tmewefoarinquuszneumstsaiin uasfivdnnslvnsunnfiosnus iy oy
¥ N geuthunas 1euNIAgIn trouldnes ladseuthunane wasliveusnn Tae
IFnzunn +3, +2, +1, 0, -1, -2 UAz -3 MNEWY udISnIsudur L finfiues Walsh
(1971) 18namey $wam 8 an vhnsUssfunnunfisrseadusfinfados 4
ety TepRwdnaslinzuuuaudfuissswiioatu. wenanilusngin Lee (1087)
flenasey 1 6 Au FnsdszfiwaauBangu aunilon awsslBonvesdu
vevi wesBfivsng  Taennslvinzunnendfuinunzuundniduiv
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nsysziugmanesuzvifvinelvina fifndt wiuginindinnsl i3 ssus v
Flfiasosflonamey Tun1sdl Matsuo (1971) ldUszRuginiosnasounanunilodves
usufed Taoausefvusefidmduldein uae Shimiza (1058) lésfanios Ex-
tensimeter L Ra¥annEavguesfuuznilasfanannussfiliiadulion  endes
Instron Universal Testing §1§lu29n130m 308 19uninas Walsh (1071) 14in3esfle
finnunfisavesatuing  TaoTausefilsnansumduannszionnoon f1vsusefiin
IS dunia/dudiuns wazannisrsmeuiuiladulfmudn dnundioafld
nadesiie Snnuduiusoudregeiunsdindulaglsinasey s au (r= 0.812) B9
sewn Oh (1085) Iipdosfloflusni@inanunfivauaenudn ussfiunfigeflsnaumudy
uenl  wszussdumIneifinnuduiusiufuiinuniion  wazanbavguusadu
U:ﬂﬁﬁﬂ?:Lﬁ%%?ﬂﬂﬁlﬁ;ﬂﬂﬂﬂw Tapfienanduwus (correlation coefficients) 0.888
Loz 0.848 mwdfuUAszAUATedu oo% unr Lee (1087) 53097 wn309 Instron
Universal Testing # fiUszlomidomsUszifiugmamessuzniian

wonndnuoiilouds  fnuaUingAfinudfydenmainyesus viliiuiy

Lee (1087) wudn USanowtluwtelaifinnfuiusfudnemeyUingsesusniios udds
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e faunEy (Dough) wazgasdldlunisviruzvillasianizdinnmny S8nnadenmnin
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yzpfinan Oh (1e85) ldamidininsusssansiluges ssfnduanuinnondowds
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AuanuazanaziBonvestls FeonamenziulAaney Mixograph
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1. gunssinsfinu

1. uthend 1$9mEwufazife 2 (Sanora) uszWufire 60 (Fang 60) Tauilw
wlefannsesly Nanyanu 6 fy-20 Femwnsoafndanssadulamuoialivsznn ss-
00% laensldnzunsetanutds deaniiuinutom@fime svugfinautun s fasiuwe
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2. auwandu 9 dun 19, Todswailuoun (Na,CO,) uazinfiouns

3. indosfloirdediuihyiingnlives (Break rollers) 989 Nanyanu 6 Fy-2
wozip3eenanuile Kitchen Aid 11A2wy 5 Quart 1$%anaw Flat Beater 1n3893n
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Table 1. Chemical composition of the experimental wheat flours (%).

Wheat flours Moisture Protein (Nx5.7)1 Ash
Sanora 12.75 13.93 0.71
Fang 60 14.00 10.80 0.87
China wall 12.89 11.57 0.54
Deer head 12.38 8.89 0.62

1. Protein contents base on dry basis.

2. Femaweuuildmiuviuerdl (Dough)

qaalama
wils lgmndagauvesuily 2 vile
¥ 23%
19 15%
T fonasuoiun 1%
WNBLAY 1.5%

FnInEnwtousni 24 a3 TﬂnﬁmﬂmmnqmﬁwﬁmﬁmzquﬂEmuuﬂmmu

Foganupsntlesnd 4 v8n laun sofe 2, W19 60, ATITLNIABITHLAZATIAININI R
| &
dolUd

fwnainsdn = gxle 2
Aunafogdn = #1960 Tudms 0:100, 20:80, 40:60,
AN ;o ey 2 60:40, 80:20, 100:0
AN ;W3 60

frugaInmafona sy snauudszgld 6 gas w4 Iegasutle
NARDINIVINA 24 §AT

wilafinanuds (Dough) avdndnainsdaviud waswnly 30 wf euviannie
ﬂ‘faqﬂﬁw mﬁm%acmﬁmm&uuﬂa (Dough) eflanNuLadn 1.2 Safwas @pan
O RIE QIRE ORT 18- N
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3. Fmswaeuduuz v

Ynsmanuzniinm 1w wtlwiBnusznassonioenliuntigs AgNAL
SRR 'l'namﬂnnwmuumumﬂ.uuwﬂ (eSonanguden) Faafoallviaussde 19
gnaseuvionan 6 au Fodugnaseufidwnseusnauds Tnssanasey 6 afae oy 4
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avges liun Aamnilen, aawlandgu, aanesBosveadls, Survilsandeain, Ereu
nanvssvzvilenuasfesuzniiiuly 24 $alnsronsitlaan

4. VARINRMIIFNZ LY

AzZUUU 1 mneflananinuniodoofige, 2 wniedls wnansersn, 3 viwefle Uhu
nan (gaanAssIurinnnuthiene 100%), 4 muiodls AvSenan, 5 waiefe Funnse
NINAGA

5. ﬂﬁ‘nﬂmaummtmﬂmaiwim}mﬂ:ﬁﬁ

1#3%5n199un312viuuy Multivariate Analysis of Variance (MANOVA) Tuuwnt
N13nAa8ILUL Randomized Block Design (RBD) wazl% Univariate E-Test 5ia37=%
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Table 2. The statistical significance of formulae.

Sources Significanec
Panelists e
Formulae Ak

** P <0.01

WaN13AIITIIN Table 2 Usngdn vzvilnngasfanuuwandsiuednedte
ffgds uanslitindy dagansostoafeineyg Alsumalugasudscgas Snavitliuznd

VANLANANT  HonINIUIINUIENAsa LY NN NuAAuTLand e TwEe SR
Anindubasslindoanuiu
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Table 3. Summary of statistical significance of panelists and formulae.

Variables Panelists Formulae
Y1 * %
Y2 * E
Y3 Xk *
Y4 NS *ok
YS k% kK
Y6 %k *ok
P <0.01 "P<0.05 NS = Non significace
PHILLNAF Y1 = A NLHED  (Firmness) Y4 = Gusmilaandeain (Colour of cooked noodles)

Y2 = awiangu (Chewiness) Y5= Fuswismrouaan (Colour of raw noodles)

- o P S P aa v . .
Y3 = AINGELBUAYDILHDIEH Y6 = gronaanvosusviAdiuly 24 #2119 (Colour of raw
(Smoothness) noodles after keeping for 24 hours)

(3

A ) =3 . ! o ) ' o ‘:I o
HeRvsensnIdinnsiuesusszsiudsly Table 3 Jingdn Fnwos ALy

|
a

gATUzviuandrefiu fio nawdangy Furnisavdenan Fuzniaarouaanuasfvesum
Aauly 24 Falwerousianean Failoradesnnsasdaneulsaflfludaz gasd
UsunodlUshin Guesuls wazdmannisafinyasuie (Extraction rate) fluaneinafis Miskelly
(1084) WU RvEIUEniTuegTUfvesulomafly  Srmnnaafinyssudds Yinalysfin
savtSunoniinutlefiuan (starch damage) #ignn Oh (1085) friueanafflyshings
iofgmnnIaingeautiige sxvitlumitidnin sedwindneoefivinlwuznilmngas
Aaidnsiufe Aamfien uazawaziBonzeadouu vapBnitanils vzniinngasfinaw
fioausra ez s Aoidulndifin oty

Tuwnsfifgnasounuin a’mmauﬁmmﬁmﬁuﬁwﬁu‘tuﬁwmmmu‘ﬁmmwﬁa
V% ﬁﬁamaﬂﬁwmuwﬁmmmU:wﬁﬁﬁﬁlxs’ 24 $-lusnenaan TofduiunaeRRiave e
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Table 4. The statistical significance of variables.

Y1 Y2 Y3 Y4 Y5 Y6
Y1

Y2  +0.4677

Y3 +0.280"°  4+0.347"

Y4  +NS +NS +0.174"

Y5 +0.165°  4NS +0.210"  +0.515"

Y6  +NS +NS +0.180"  +0.369™  +0.688"

**P<001 , *P<005
Y1, Y2, Y3, Y4, Y5 and Y6 see Table 3
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werfssuzviiaanousanfnnuiuRusfufvesuzniifiAuly 24 Falusrousan es.8%
FosuazAndsuUsudnzgfinnudniusludwfoatu (0 correlation (Huuan) siufe
Hesudsailelnn fudifigfuazfaandan vislunanseiudaflodutsniled
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