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THE STUDY ON WATER BALANCE OF OILSEED CROPS
IN THE NORTHERN THAILAND
II: WATER BALANCE OF SUNFLOWER UNDER RAINFED CONDITION

T. Klodpeng, S. Sukkasem and C. Nimmalungkul

ABTRACT: The study was conducted under upland rainfed condition at the Mace Hia upland rainfed
uxpvrimonlal farm during Scptember to Docember 1987, The 15-15-15 fertilizer was incorporated to
the soil before planting with the rate of 200 kg ha ' Sunflower sceds (Hy-sun # 33) were drilled
with plant spacing 25 x 75 cm. Ammonium sulfate and Borax were applied at 3 WAE with the
rate of 450 and 12 kg ha™! respectively. After 3 WAE, soil moisture content was weekly measured
atdifferent depths throughout the growing scason. At the same time, plant samples were also taken
to determine the plant height, LAL total dry weight, and finally the grain yield. Two drainage type
lysimeters were installed in the experimental plot in order to measure the water use of the sunflower
Crop. Agmnwu‘omlogiml data were recorded to calculate the crop water requirement.

The results shown that the total water used of the sunflower crop throughout the growing
ccason was 273.7 mm while the amount of rainfall was 395.2 mm. The highest values of water used
as well as ETand Ke were occurred during the flowering stage. The maximun values of ET and Kc
were 4.6 mmday Pand 1.4, rospectively. WUE based on grainyicld was 0.63 kg m~or1.6m’ kg”l,Soil
moisture content was sharply decreased after 3WAE and approached the PWP at the 8" WAE.
The amount of soil moisture extraction during this period in the upper 60 em depth was about
080 cm 2 em ™. Howaever, soil moisture content was recharged by rainfall in the 9" WAE and increased
to the FCin the shallower depth. Then the soil moisture content was slightly docreased  until the
harvesting  time. The amount ol soil moisture uptake during this late period was about 0.29

em’em . For crop growth, plant height was sharply increased during the vegetative stage and tended
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to be constant after the flowering stage. Leaf arca index (LAI) and dry weight were moderately
increased during the early stage of growth and sharply increased during the flowering stage. The
maximum value of LAl was found to be 5.0 at the late flowering period and then starting to decline
but the dry weight was still increased until the harvesting time. For the grain yield, it was recored
at 2,146.3 kg ha™
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% 3 o ad 4 . s A o X o
§9189¢% (Plant height) #oflWufly (Leaf area index, LAI) laglinTos¥nnufily
(Leaf area meter) uazsinviinuisrasdunienua (Total dry weight) laeA%nnseuusds

gAY TANBNEATDILNEALAY .

Aslehvesiy (Crop Water Requirement)

LalsTayaaniadfiwesluntsfmaumuiuiunisldinsemiuas S (resaRs,
WazAm, 2533., Sukkasem er al., 1985) lapnalfawniInnIsneadiy (Water balance

equation., Doorenbos and Pruitt, 1977) fip

ET=P+1-D+AS

W8 ET fio nsmeszivesin (Evapotranspiration)
P fio Usnimuufian (Amount of rainfall)
1 fo Usnasiafilimeuns (Supplementary water)
D fe U%mmﬁwﬁ's:mma;jﬁu%udwﬁmimﬁomm (Drainage water)
AS Ao nsRsnedssuinomaanadulufin (Soil moisture changes)

fulszansmslai (Crop Coefficient, Kc)

LA o =) A o ! o :‘ .
l¥fayansgafioningufofmandfnon wnisaeszinesin (Potential evapo-
transpiration, PET) lagnsldaun1svesinuusy (Penman's formular., AGBALRY LAY
fithe, 2532., Penman, 1956., Frere and Popov, 1979) fi®

ARn + yEa

PET =
A+y

.8 Rn Ao wisomfgniiafitlnusoufasi (Weekly mean value of net radia-
tion)
Ea fis nowvssuslslamfin (Aerodynamic term)
A fio awdussanstnanduleBuda (Slope of saturation vapour

pressure curve)
Y Ao fnsfilalasinesn (Psychrometric constant)

Feendntszininslsinvesie (Ke) fifis dmsgansznine PET fiu ET Tu
F2998 19899 ®anUszBnEawnnsldin (Water use efficiency, WUE) fifle §a3dau
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Figure 1. Variations of rainfall and evapotranspiration (ET) in sunflower with time
during the experimental period.



VL6 €9 €1IL 0y 6°CL = (Y 60¢ £0¢e NVAN
S6¢E TV.LOL
9°¢9¢ 69 1T°89 0y 00 €99 - 81 ctel 0°¢¢ R0 L1
8Ly V6 cc09 A 00 v'89 - |74 681 I'Te "‘AON 0€-1C
4% 1Y 0529 9¢ 6'8C 9¢EL - 'S¢ 0'1¢ 013 AON €Z-L1
0'ICt Y o6L'v9 9 6'8¢ 69L - |8y L'1T ¢6C "AON 91-01
810¢c g€ 6L°89 0¢ vOL 6'SL - E6C 6'1C 86T AON] 6-C
Sy gL 0065 8y 00 669 - 6'vC ¥ 0c 0T¢ ‘AON T-LT
'S¢y L vTEL v 00 00L - 992 0ce 8C¢E 100 97-0T
¢ L0S L6 6'CL gE 00 SeL - 86T Y A ele 10 61-¢1
6'0cy £9 L8TL LY 00 6'CL - 09¢ 0°ce ele 20 719
v'8¢ch 99 €L’ LY 0¢ S'IC LvL o 09¢ 1'ce ele 100 ¢-67
V'8LE ey £6't6 6C 1L CLL - ¢'¢e (& 00t 1deg gz-72
(Vi 8 €818 6'¢ 1°9¢ VoL . '8¢ 9°CE £0¢ 1d3S 1761
¢y s 9¢'18 9y 6101 CTL, - '8¢ 8'1C ¥0¢ 1dag p1-8
Aep/A] SIy Aep/uay wiu ww % Iequu UBIN U "XBIA (NIN/aa)
‘pey IL[og  2umysung PUTAA ued-g urey Anpruuny Jry (D.) ameradway 1y e
L861 Ul

© IIMO[JUNS JO UOSEAs SuImoI3 oyl Suunp wire) [eluawadxd BIH QBJA Y1 1B BlEp [EJ150[0I10312WOISE JO sueaw AYaaM ‘| 2[Rl

o0



D~
oo

Table 2. Water balance components and crop coefficient (Kc) of sunflower during the 1987 growing seascn.

Date No.day Rain [rri. Drain. S ET ET PET Kc
(DD/MM) mm mm mm mm mm mm/day mm/day
8-14 Sept. 7 101.9 0.0 71.5 12.9 17.5 2.5 4.2 0.6
15-21 Sept. 7 56.1 0.0 31.1 8.2 16.8 2.4 4.0 0.6
22-28 Sept. 7 71.5 0.0 39.7 11.3 20.3 29 3.6 0.8
29-5 Oct. 7 21.5 0.0 2.1 0.5 18.9 2.7 39 0.7
6-12 Oct. 7 0.0 16.0 0.0 -7.1 23.1 33 3.7 0.9
13-19 Oct. ) 0.0 20.0 0.0 -5.9 23.9 37 4.1 0.9
20-26 Oct. 7 0.0 20.0 0.0 -10.8 30.8 4.4 3.7 1.2
27-2 Nov. 7 0.0 20.0 0.0 -12.2 32.2 4.6 3.3 1.4
3-9 Nov. 7 76.4 0.0° 37.9 11.2 27.3 3.9 3.0 1.3
10-16 Nov. 7 38.9 0.0 13.6 5.7 19.6 2.8 2.8 1.0
17-232 Nov. 7 28.9 0.0 7.3 34 18.2 2.6 29 0.9
24-30 Nov. 7 0.0 16.0 0.0 1.3 14.7 2.1 3.0 0.7
1-7 Dec. 7 0.0 0.0 0.0 -8.4 8.4 1.2 2.3 0.5
7
TOTAL 91 395.2 92.0 203.2 273.7
MEAN 7 3.0 34 0.9

: +S, + surplus -deficit
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Figure 2. Variations of evapotranspiration rate (ETF) and crop coefficient (Kc) in
sunflower during the experimental period.
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Figure 3. Changes of soil moisture content at different depths and times during the
growing season of sunflower under rainfed conditionin 1987.
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Figure 4. Amount of soil moisture extraction by sunflower crop, g 3-8 WAE
and 9 - 12 WAE, under rainfed condition in 1987.
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EFFECTS OF PHOSPHORUS, COWPEA RESIDUES AND LIME ON
SOIL PROPERTIES, GROWTH AND MINERALS CONTENT OF
MAIZE (ZEA MAYS L.) IN YASOTHON SOIL

Amnuaysilpa Suksri land Surasak Seripong2

ABSTRACT : The glasshouse pot experiment was carried out at KhonKaen University during March
1989. Yasothon soil (Oxic Paleustults) was used to investigate the effects due to the application of

Phosphorus (0, 58, 116, and 174 kg P, O, /ha), cowpea residues (0, 6.25 and 12.50 ton/ha), and lime
0, 625 and 1,250 kg/ha). A factorial design arranged in randomized complete block with three
replications was used. The results showed that P application greatly increased maize shoot dry
matter yields and cowpea residues ranked the second but lime did not. Cowpea residues increased
available soil P and soil organic matter whilst P sinificantly increased soil P but lime did not. P
decreased the percentages of N, K and Ca but increased the percentages of P in the plant shoots.
Cowpea residues significantly incrcased the percentages of N and K in shoots. The applicatior of

P significantly increased total uptake of N, P,K and Ca in shoots of maize plants.

INTRODUCTION

There has been a number of pot experiments concerning phosphorus proven
useful in understanding soiland plant relationships e.g. Prabhakaran Nair and Mengel
(1984), Rhue and Everett (1987) and Barry and Miller (1989). The experiments on the
importance of agricultural waste products in improving the production of crop yields
have also been advocated such as Hoyt and Turner (1975), Ketcheson and Beauc-
hamp (1978) and Ahmad and Tan (1986). Furthermore, the work on problem soils
particularly soil P have also been emphasized e.g. Mengel and Kirkby (1987) and
Sanchez and Uehara (1980). The latter workers have emphasized how the poor soils
in the tropic can contribute in producing crop yields. Moreover Mengel and Kirkby
(1987) stated that crops with a high growth rate, producing large quantities of organic
materials, have a high demand for P particularly maize. Therefore it is neccessary to
carry out the work concerning how the maize plant responses to the different levels
of P added to the poor soil together with the improvement of soil by the use of crop
residues and lime.

1 Department of Agronomy, Faculty of Agriculture, Khon Kaen University , Khon Kaen 40002
2 Department of Soil Science, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002
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MATERIALS AND METHODS

The pot experiment was carried out under the glasshouse at Khon Kaen Univer-
sity during March 1989. The soil used was Yasothon soil (Oxic Paleustults) at the
amount of 4 kilogrammes airdried soil per pot. The soil chemical properties analysed

were: soil pH (5.50) organic matter percentages (0.76), total N (0.03%), available
p (4. 41 ppm), and exchangeable K (11.57 ppm). The soil moisture content was

maintained at approximately field capacity level by daily watering to weight with
deionized water, the design used was a factorial arranged in randomized complete
block with three replications. The treatments consisted of four levels of phosphorus.
They were : 0, 58, 116 and 174 kg P, O, /ha in the form of Ca (H, PO,), .H, O. Cowpea
residues were ground into meshes and were added to the soil at the rates of 0, 6.25
and 12.50 ton/ha.The lime was also added at the rates of 0, 625and 1,250kg/ha inthe
form of CaCQO,. These made up a total of 36 treatments. The soil in each pot was
added with urea (46% N) at the rate of 46 kg N/ha and KCL at the rate of 48 kg K, O/ha
for fertilizer basement. The materials used were thoroughly mixed accordingly into
the soil and daily watering to field capacity for one week before sowing. 5-6 maize
(Zea mays L.) seeds variety Suwan 2 were sown directly into the soil. Seven days
after sowing, the seedlings were thined leaving two plants per pot. The plant shoots
were harvested for dry matter determination 30 days after sowing. The plant
materials were dried at 70°C in on oven for one week and then weighed out for dry
weight determination. The shoot dry weights were ground into meshes for plant
tissue analysis. The method used for tissue mineral content was as that of Chapman
and Pratt (1961). After harvest, the soil used at each pot was sampled for the analysis
of available P, pH, and organic matter percentages by the method of Page (1982).
The data obtained were statistically analysed.

RESULTS AND DISCUSSION
Soil Properties

With the addition of lime, cowpea residues and phosphorus to the soil, the results
showed that both lime and cowpea residues increased soil pH values significantly
(Table 1). Nevertheless, the addition of phosphorus into the soil gave no significant
etfect on soil pH. The results suggested that a large amount of Ca could possibly
released by cowpea residues and did the lime. It is of great importance that cowpea
residues could possibly contained a large amount of Ca as the crop plant advanced
in age. The results agree with the work reported by Mengel and Kirkby (1987).
Therefore it might be infered that crop residues particularly leguminous crops
could possibly help in releasing a certain amount of Ca apart from other macro-
nutrients and organic materials. The results also showed that cowpea residues
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increased soil organic matter content significantly (Table 1).

Table 1. The main effects of phosphorus, cowpea residues and lime application
on soil pH, % organic matter and available P in Yasothon soil after the
growth of maize at the end of the experimental period.

Soil properties

Treatment
pH %O0Organic Bray II P
Matter (ppm)
Phosphorus (kg P, O, /ha)
0 5.70 0.82 5.47
58 597 0.84 11.86
116 6.02 0.85 19.58
174 6.00 0.87 28.42
LSD 0.05 0.06 0.05 1.01
Cowpea residue (ton/ha)
0 5.48 0.77 15.63
6.25 5.93 0.84 15.71
12.50 6.35 0.92 17.65
LSD 0.05 0.05 ‘ 0.04 0.88
Lime ( kg/ha)
0 5.57 0.85 16.24
625 5.94 0.84 16.58
1,250 6.25 0.85 16.18
LSD 0.05 0.05 0.04 0.88

The amount of available soil P was highest with the addition of phosphrus
into the soil and the cowpea residues ranked the second. This must be attributed to
the amount of P released from both sources which persumably was greater for
phosphorus rather than cowpea residues. However, the addition of cowpea residues
to the soil improved soil pH, available soil P whilst liming did not. This could
presumably be due to the amount of organic matter and P released from cowpea
residues whilst lime did not. The results confirmed the work reported by Haynes
(1982).
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Shoot Dry Weights
For shoot dry weights, the results showed that an increase in the amount of

phosphorus added to the soil increased shoot dry weights of maize plants
significantly (Table 2). The effect due to phosphorus was greater than the effect due

Table 2. Shoot dry matter yields of maize as influenced by phosphorus, cowpea
residues and lime application.

Treatment Shoot Dry Matter Yields (gm/pot)

Phosphorus (kg P, O, /ha)

0 1.67

58 4.79

116 5.97

174 7.55

LSD 0.05 0.86
Cowpea residues (ton/ha)

0 4.55

6.25 5.08

12.50 5.35

LSD 0.05 0.75

Lime (kg/ha)

0 4.83

625 5.08

1,250 5.07

LSD 0.05 0.75

to cowpea residues.The effect due tothe added lime was not significant. This can be
attributed to the amount of available P in the soil which was relatively low (4.41 ppm
P ) that is why larger level of P added to the soil gave significant differences
when compared with the control treatment. The less effect of cowpea residues
than phosphorus can be attributed to the lesser amount of P released by cowpea
residue: than phosphorus. Therefore, to obtain better results, the amount of cowpea
residues should be increased more than 12.50 ton/ha for this poor soil. There was
no significant effect due to lime added to the soil on shoot dry weights although
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there was an increase in the values of soil pH (Table 1). The results indicated that
this soil type deposited less amount of P perhaps below critical level for crop growth.
Therefore, with this type of soil, it is difficult to obtain optimum crop yield without
the addition of P to the soil. Nevertheless, the addition of cowpea residues to supply
P and organic matter in the soil should be of advantages.

Chemical Composition in Maize Shoots

The addition of phosphorus to the soil decreased the percentages of N,K and Ca
whilst the percentages of P increased significantly (Table 3). This can be attributed

Table 3. The main effects of phosphorus, cowpea residues and lime application on
the percentages of N,P,K and Ca in Maize shoots.

9% Nutrient concentration

Treatment
N B K Ca
Phosphorus (kg P2 O5 /ha)
0 2.79 0.11 3.47 1.35
58 1.76 0.14 2.13 0.88
116 1.50 0.17 2.13 0.74
174 1.24 0.19 1.66 0.64
LSD 0.05 0.33 0.01 0.38 0.13
Cowpea residue (ton/ha)
0 1.44 0.15 2.11 0.88
6.25 1.82 0.16 2.32 0.91
12.50 2.21 0.15 2.61 0.92
LSD 0.05 0.29 0.009 0.33 0.12
Lime (kg/ha)
0 1.96 0.17 2.33 0.71
625 1.73 0.15 2.30 0.93
1,250 1.79 0.14 2.42 1.08
LSD 0.05 0.29 0.009 0.33 0.12

to the severe soil P deficient (4.41 ppm P). The decrease in the percentages of N,K
and Ca could be attributed to the rapid growth of the crop plants resulted in the
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dilution of N,K and Ca (Jarrell and Beverly, 1981). The addition of cowpea resid-
ues to the soul increased N and K percentages significantly. The increase could
presumably be attributed to the cowpea residues which may supply adequate amount
of N and K nutrients to the soil whilst the addition of lime decreased P percentages
significantly but significantly increased Ca. The decrease in the percentages of P
can presumably be attributed to the less amount of deposited soil P or perhaps some
amount of lime may increased P fixation in the soil. The results confirmed the
work reported by Amarasiri and Olsen (1973).

With the total uptake, the addition of P to the soil increased the total uptake of
N, P,K and Ca significantly (Table 4). It is obvious that P encourages the uptake of

Table 4. The main effects of phosphorus, cowpea residues and lime application on
the total uptake of N,P,K and Ca in maize shoots.

Total nutrient uptake (mg/pot)

Treatment
N P K Ca
Phosphorus (kg P2 O5/ha)
0 46.74 1.84 55.78 22.10
58 76.93 6.73 101.42 40.60
116 80.32 9.85 121.25 43.33
174 91.76 14.13 126.17 47.53
LSD 0.05 14.34 1.39 21.38 6.07
Cowpea residue (ton/ha)
0 52.45 7.36 77.57 32.67
6.25 72.91 8.45 94.38 39.67
12.50 96.46 8.60 131.51 42.64
LSD 0.05 12.42 1.20 18.51 5.26
Lime (kg/ha)
0 75.39 8.61 96.48 29.06
625 72.83 7.94 103.36 39.68
1,250 73.60 7.86 103.58 46.43

LSD 0.05 12.42 1.20 18.51 5.26
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N and N encourages the uptake of K due to negative and possitive charges (Armstrong,
1988). The results also evidently shown that an increase is the amount of P added to
the soil increased soil P, P concentration and dry matter yield of maize plants (Fig. 1).
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Fig. 1.The relationship between the relative dry matter yields of maize shoots and
soil P levels and the relationship between the percentages of P in maize shoots
and soil P levels.

The results confirmed the work reported by Fageria (1989). The addition of cowpea
residues to the soil increased total uptake of N,K and Ca in maize significantly. There
was a trend found with P uptake i.e. an increase in the amount of cowpea residues
added to the soil increased P uptake in shoots of maize plants whist liming increased
only Ca uptake. The results indicated that cowpea residues can be a better source than
lime in improving the fertility of this poor soil by increasing organic matter content
and available soil P.
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CONCLUSIONS

To sum up, the addition of cowpea residues and lime to the Yasothon Soil incre-
ased soil pH values. Cowpea residues increased available soil P and soil organic
matter whilst phosphorus significantly increased available soil P but lime did not.
The application of phosphorus to the soil greatly increased maize shoot dry matter
yields and cowpea residues ranked the second but lime did not. Phosphorus decreased
the percentages of N,K and Ca but increased the percentages of P in the plant shoots.
Cowpea residues significantly increased the percentages of N and K in shoots
whilst lime significantly decreased P concentration but a reverse was with Ca. The
application of P significantly increased total uptake of N,P.K and Ca in shoots of
maize plants.
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EFFECT OF BURNED RICE HUSK ON GROWTH
AND NUTRIENT UPTAKE OF COWPEA GROWN
IN AN ALUMINUM TOXIC-SOIL

Surasak Seripong'and Amnuaysilpa Suksn®

ABSTRACT: The pot experiment was carried out under glasshouse at Khon Kaen University to study
the effect of burned rice husk on dry matter yiclds and nutrient uptakeof cowpea grown inaluminum-
toxic soil. The treatment consisted of four levels of burned rice husk (0,12.50,25.00, and 37.50 ton /ha.)
and aluminum (0, 60,120 and 180 mg Al/kg of soil). The design of experiment was a factorial design
arranged in randomized complete block with three replications. The results showed that dry matter
yiclds of shoot and root of cowpea were affected by the percentages of soil aluminum saturation, the
decrease in the amount of shoot plus root dry matter yiclds between the control treatment and the
first level of aluminum treatment was as large as 47%. The percentages of soil aluminum saturation
atapproximately 25-30% reduced 50% dry matter yiclds of both shoot and root respectively. The three
levels of burned rice husk incrcased dry matter yields over the control up to 33%, 51% and 62

respectively. Burned rice husk increased the uptake of N, P, K, Ca and Mg significantly but thereverse
was with an increase in the amount of aluminum added to the soil.

INTRODUCTION

About 50% of major soil groups in Northeast Thailand are those of an acid soils
(Suwanarit, 1985), with low amount of organic matter and soil nutrients content.
The use of agricultural waste products is obviously untended by growers, the amount
available each year seems somewhat enormous e.g. rice husk, filter cake of
sugarcane or bagasse pith and etc. Itis of tangible interest to look upon such agricultural
waste products as to recycle nutrients for the cultivation of crops and to improve soil
condition for growth. Some published data have shown such a valuable uses e.g. Su
(1982), Lerner (1983), Lerner and Utzinger (1986). These workers have shown the
improvement of acid soil by the use of agricultural waste products. Yasothon soil
is  normally an acid soil and obviously shown Al toxicity to crop plants
(Katawetin,1982).Therefore, it should be valuable, and academically 1mportant
to carry out more work on agricultural waste products in order to utilize them to
obtain better crop production apart from leaving them untended.

! Department of Soil Science, Khon Kaen University,Khon Kaen 40002.
2 Department of Agronomy, Khon Kaen University, Khon Kaen 40002 .
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MATERIALS AND METHODS

The pot experiment was carried out under glasshouse at Khon Kaen University
during June-July 1989. The treatment consisted of burned rice husk (0, 12.5, 25.00
and 37.50 ton/ha.) and aluminum (AlCls) at the rates of 0, 60, 120, and 180 mgAl/kg
soil. The complete fertilizer (15-15-15) was used for fertilizer basement at the rate of
0.625 gm/pot (50 kg/rai). The fertilizer, aluminum and burned rice husk —were
throughly mixed to the soil used accordingly.The design of experiment used was
a factorial arranged in randomized complete block. Cowpea seeds variety Vita-3
were used at the rate of 5-6 seeds/pot. The moisture content of soil in each pot was
maintained at approximately field capacity level by means of weighing. One week
after sowing, the seedlings were thinned leaving two seedlings per pot. The plant
samples were taken at 30 days after sowing. The plant samples were separated
into shoot and root. They were oven dried forone week at 70" ¢. The shoot dried plant
materials were ground into meshes for the plant tissue analysis of N, P, K, Ca, Mg
and Al uptake. After harvesting of the plant samples, soil samples in each pot were
air dried for two weeks and were analysed for minerals content. The methods in
analysing the soil and the plant tissues were as that of Chapman and Pratt (1961).
The data obtained were statistically analysed.

RESULTS AND DISCUSSION
Dry Matter Yield

For dry matter yield, with the aluminum treated plants, there was a trend
found with both shoot and root dry matter i.e. an increase in the amount of burned
rice husk in the soil increased dry matter of both shoot and root of the crop plant,
whilst an increase in the amount of aluminum in the soil decreased both shoot and
root dry matter yields (Table 1). With an increase in the amount of aluminum to
the soil, the effect due to treatment was greater for root than shoot particularly
between the average values of control and the highest level of Al the values were
68% for shoot and 72% for root. This is evidently clear that aluminum has its large
toxicity to the crop plant. The results agreed with the work carried out by Ahmad
and Tan (1986), they found that shoot and root of soybean dry matter were severely
affected by increased aluminum  treatments. Aluminum toxicity started to affect
plant growth seriously at the rate of 50 mg Alkg'of soil. The effect of aluminum
toxicity was greater with root than shoot agreed with the work reported by Foy
(1984).With this result, it 1s evidently found that the addition of burned rice husk
decreased harmful toxicity of aluminum in soil resulted in greater amount of dry
matter for both shoot and root. The effect can be attributed to the percentages of
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Tablel. The influence of burned rice husk and aluminum treatments on growth

of cowpea.
Burned rice husk (ton/ha)

Mean

Aluminum 0 12.50 25.00 37.50

(mgAl/kg)
shoot dry weight (gm/pot)

0 3.39 3.97 4.89 4.89 4.29
60 1.94 1.94 2.36 2.50 2.19
120 1.09 1.78 1.91 1.98 1.69
180 0.90 1.25 1.50 1.86 1.38

Mean 1.83 2.24 2.67 2.81

LSD(0.05): Burned rice husk (B) =0.48,
Aluminum (A)=0.48,
BxA =0.96
Root dry weight (gm/pot)

0 1.28 2.18 2.20 2.31 1.99
60 0.86 1.16 1.19 1.26 1.12
120 0.49 0.94 0.83 1.03 0.82
180 0.31 0.49 0.60 0.85 0.56

Mean 0.74 1.19 1.21 1.36

LSD(0.05): Burned rice husk (B)=10.20,
Aluminum (A) = 0.20
BxA =0.40
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aluminum saturation as found in table 2. The average amount of aluminum saturation
was decreased with an increase in the amount of burned rice husk added to the
soil whilst an increase in the amount of aluminum added to the soil increased
the amount of aluminum saturation. The results also showed that the relative dry

Table 2. The effects of burned rice husk and aluminum addition on percentage
of soil aluminum saturation.’

Burned rice husk (ton/ha)

— Mean
uminum
0 12.50 25.00 37.50
(mgAl/kg)
0 12.73 17.74 21.69 13.11 16.32
60 39.21 31.41 29.07 25.31 31.25
120 52.50 42.39 39.89 36.46 42.81
180 54.27 59.90 46.16 36.67 49.25
Mean 39.68 37.86 34.20 27.89
LSD(0.05) :

Bumed rice husk (B)=7.06
Aluminum (A)=7.06

BxA=14.12

Exch. Al (me/100 g) x 100
Sum of K, Ca, Mg, H and Al (me/100 g)

Vg, Al saturation =

matter yields of shoot and root decreased with an increase in the amount of soil
aluminum saturation (Fig.1.). An increase in the amount of burned rice husk added
to the soil might increased soil pH due to its high content in the amount of Ca,
Mg, and K as reported by Seripong (1988) and Panchaban ez al. (1989). The value of
soil pH increased with the decrease in the amount of aluminum saturation was

reported by Abruna et al .(1974).
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Nutrient Uptake

With the nutrient uptake, the results indicated that anincrease in the amount
of burned rice husk added to the soil increased the uptake of N, P, K, Ca and Mg
significantly. On the contrary, an increase in the amount of aluminum added to the
soil decreased the uptake of N, P, K, Ca and Mg significantly (Table3). The amount

Table 3. The main effect of burned rice husk and aluminum treatments on total
nutreint uptake of cowpea shoots.

Nutrients
Treatment
N P K Ca Mg Al
Burned rice husk mg/pot
(ton/ha)

0 42.05 8.89 3422 16.76 6.09 0.14
12.50 52.35 14.42 55.74 20.68 7.37 0.16
25.00 67.33 20.28 63.53 23.91 8.87 0.17
37.50 72.62 24.66 71.10 27.68 8.44 0.18
LSD(0.05): 11.14 4.46 9.94 5.37 1.77 0.04

Aluminum ot

(mg Al/kg) B
0 112.05 41.44 94.90 36.56 14.64 0.27
60 5539 13.12 56.77 21.40 7.00 0.16
120 36.46 7.79 41.84 17.09 5.06 0.13
180 30.44 5.89 31.07 13.93 4.08 0.09
LSD (0.05): 11.14 4.46 9.94 5.37 1.77 0.04

of nutrient uptake was greater with an increase in the amount of burned rice husk
can be attributed to an increase in the amount of available soil nutrients as a result
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of the release of nutrient form itself and perhaps to the higher soil pH values. An
increase in the amount of aluminum added to the soil decreased the uptake of soil
nutrient might be dueto the less amount of available soil nutrient as the soil property
became more acidity. The results confirmed the work found by Barligar er al.(1987),
Rengel and Robinson (1989).

CONCLUSIONS

To sum up,dry matter yields of both shoot and root of cowpea were affected
most by the amount of aluminum content in the soil, the higher the amount of
aluminum saturation the smaller the amount of both shoot and root dry matter yields
and so did the amount of nutrient uptake. To overcome the problem of harmful
aluminum toxicity, in this study, burned rice husk at the highest amount or perhaps
greater amount than this work added to the soil can be helpful to raise up higher
soil pH values and available soil nutrient.
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STUDY ON YIELDS OF GRASSES AND LEGUMES UNDER
INFERTILE SOIL AT CHAIYAPHUM
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ABSTRACT: The experiment was carried out at Chaiyaphum Livestock Breeding station at
Chaivaphum province, Northeast Thailand for 2 years. The 3 grasses x 4 legumes x 4 regplicates
were factorially arranged in a randomized complete block design.

Rootstocks of grasses.were planted at 50 x 50 cm while seeds of legumes were oversown
at the rate of 25 kg/ha. Both grasses and legumes were cut at 10 cm every 40-50 days during
wet season. Growth and dry matter yields of grasses and legumes were recorded.

The experimental results showed that Signal grass (Brachiaria decumbens) yielded highest during
the dry season and had more adaptability to the experimental conditions than other grasses. Ruzi
grass (B. ruziziensis) grow faster than Signal grass only during the early stages of development. Data

on yields of all grasses and legumes were also presented.
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Table 1. Some properties of soil of Chaiyaphum Livestock Breeding Station at

Chaiyaphum.
Soil properties Chaiyaphum
Soil series Borabue Complex
pH (H,O 1:2.5) 5.6
Total Nitrogen % 0.04
Available P (ppm) 17.0

(Bray II extraction)

Extractable Ca (meq/100 g soil) 2.6
(Ammonium Acetate, pH 7.0)

Extractable Mg (meg/100 g soil) 0.2

(Ammonium Acetate, pH 7.0)
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Table 2. Dry matter yields of grasses in the first year under infertile soil at
Chaiy aphum.

Dry Matter Yields (Kg/ha)

Grass Species Total
Wet season Dry season
(2.8.84-8.10.84)  (8.10.84-29.4.85)
Guinea 5ol 617 1,168
Signal 699 1,740 2,439
Ruzi ‘ 1,948 1,003 2,951
LSD. (0.5) 328 451 655
cv.(%) 42.77 56.04 41.63
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Table 3. Dry matter yields of grasses in the second year under infertile soil at
Chaiyaphum.

Dry Matter Yields (Kg/ha)

Grass Species

Wet season Dry season
(29.4.85-1.11.85) (1.11.85-6.5.86)
Guinea 2,699 543
signal 4,651 1,333
Ruzi 3,347 229
LSD.(0.05) 955 401
cv.(%) 32.24 70.57
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s of legumes in the first year under infertile soil at

Legume Species

Dry Matter Yields (kg/ha)

Wet season Dry season
(2.8.84-8.10.84) (8.10.84-29.4.85)
Verano stylo 156 206
Khon Kaen stylo 75 70
Graham stylo 345 762
siratro 491 596

Table 5. Dry matter yields of legume
Chaiyaphum.

s in the second year under infertile soil at

Legume Species

Dry Matter Yields (kg/ha)

Wet season
(29.4.85-1.11.85)

Verano styli 2,349
Khon Kaen stylo 687
Graham stylo 2,211
siratro 1,312
LSD.(0.05) 759
cv. (%) 55.71
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STUDY ON YIELDS AND PERSISTENCES OF FORAGE LEGUMES WHEN
GROWN ON PADDY WALLS IN NORTHEAST THAILAND

Boonrue Wilaipon

ABSTRACT : The experiment was carried out on unflooded paddy walls of two farmer fields at Ban
Non Muang and Ban Kud Nangtui, Khon Kaen province. The design was Randomized Complete Block
Design, and the treatments were six legume species (Verano, Schofield, Endeavour, Cook, Seca and
Alyce clover).

Seedlings of all legumes grown in the plastic bage -circal month old were transplanted on
unflooded paddy walls and measurements of legume yields were made by cutting at ground level.

The experimental results demonstrated that Verano stylo (Stylosanthes hamata cv.Verano) yielded
the highest as compared to other legumes (P<0.05), and only this legume was well adapted and caused
no problems of persistence under the environment of paddy walls at Khon kaen.

UNAABD:  sunmassiiidnizradumtldcnnuansonyesioninvenurin unAnRssaneaInsly 2 vyiu
TaglfununTInnaesuLy Randomized Complete Block Design Yrsneudania 6 in (Faaerluslale, &
sniaddlals, §ueweaeidlals, dgndlals, daramslals uaefiaRmou)

nsvgnivinlasei onfundluganansdin wazifleaguszann 1 Aol gnuniundailaivon use
A3 ¥ansnEnuesdavinlaudinfise AURUAN

HanInaaedLEnsliindy faneslusiale  (Stylosanthes hamata cv. Verano) Tnsrgagonitdariadun
pefipdfynesdf  (P<o.os )Lm:ﬁdﬁmﬁvmuwmh”uﬁﬂﬁﬁuuﬁumﬁﬁﬂmﬁm wasdalafivywiAoau
nNAdBLENATY

ST dnamERd AmsinEAImEn AmINu SEIBULAN YBULAN 40002,
Department of Animal Science,Faculty of Agriculture, KhonKaen University, Khon Kaen 40002.
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Table 1. Dry matter yields and leaf-stem ratio of foragelegumes when grown on
paddy walls at Ban Non Muang, Khon Kaen, Northeast Thailand.

D.M. Yields (g/plant) Leaf-stem
Legume Species ~ ———————"— T Total Ratio
Leaf Stem
Verano stylo 15.2 14.3 29.5 !
Schofield stylo 9.3 7.5 16.8 1.2
Endeavour stylo 1.7 8.4 16.1 0.9
Cook stylo 52 4.9 10.1 1.1
Seca stylo 4.5 5.8 10.3 0.8
Alyce clover 3.7 4.9 8.6 0.8
L.S.D. (0.05) 2.8 2.0 4.5 -
CV. (%) 48.1 35.2 39.5 -

Table 2. Dry matter yields and leaf-stem ratio of forage legumes when grown
on paddy walls at Ban Kud Nangtui, Khon Kaen, Northeast Thailand .

D.M. Yields (g/plant) Leaf-stem
Legume Species ~  ———— 7 Total Ratio
Leaf Stem
Verano stylo 11.3 12.9 242 0.9
Schofield stylo 7.8 5.6 13.4 1.4
Endeavour stylo 9.5 8.0 17.5 1.2
Cook stylo 3.0 2.9 59 1.0
Seca stylo 2.8 4.1 6.9 0.7
Alyce clover 53 59 11.2 0.9
L.S.D. (0.05) 1.0 0.9 1.8 -

C.V. (%) 42.2 36.9 38.8 -
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Table3. Density of legumes on paddy walls (pl./meter) during the early wet season
of the second year (10 May 1979).

Legume Species Ban Non Muang Ban Kud Nangtui
Verano stylo 42 60
Schofield stylo 0.5 1
Endeavour stylo 1 2
Cook stylo 0.2 0.5
Seca stylo 2 2
Alyce clover 0 0
Anfnssulsznd

s Tpillasunsmiuauwanlassmsdivdzeviengn aminedeveuuny 79
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BLUP PROCEDURES AND ITS COMPUTING TECHNIQUES TO
DETERMINE GENETIC VALUES OF WHITE LAMPHUN DAMS FOR
WEANING WEIGHT

Suwat Rattanaronchart

ABSTRACT: Computing best lincar unbiased predictions of the random elements of the mixed
linear models are less simple and time consuming task. Though it was considered to be most efficient
method, to determine genetic values of livestock. First use of this method was in dairy cattle. The
method now is used also in beef cattle and swine. This paper describes its procedures and
computing techniques, using the model to assess dams in the Chiangmai University White Lamphun
cattle herd for weaning weight. The described computing techniques, however, can be used for any
other mixed linear model as well.
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Z,= Budiindiming dwiudenlosszninsdoysfusiiunries u,

u};z WInFNLIALABI TR WE TN LN BT BI PR B WA Yi(permanent
environmental effect)

zZ = Budiiudiuniad dwiudenlosseninedoyaruiRiunsiues u

e = UIUANLLIDE (random error)

Inpflanyfigiudn
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e 0
u AG2 0
g g 2
Var | u = 0 Ic
g p 5
¢ 0 | (o)
A
Y}3)

I =lowufifiuniad (identity matrix)
A = uriatiniufndssirianudugnveds (relationship coefficient)
C = Wﬂﬁﬂﬂ’ﬁﬁﬂ%’ﬁ (full-sib covarlance)muu

’ 1/ h? 0‘ [h2= heritability = 0.3; G total or phenotypic
3 varmnce]
Gp = (r-l/ h2)0‘ [r = repeatability =0.4] uns
o? = (1-1) o

aunsling luaa
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FACTOR AFFECTING KNOWLEDGE AND UNDERSTANDING
OF DAIRY CATTLE
HEALTH CARE OF FARMERS IN CHIANG MAI PROVINCE

Tusanee Apichartsrungkoon' and Warapa Kunaporn?

ABSTRACT : The objectives of this research were to investigate the factors affecting knowledge and
understanding of dairy cattle health care, the problems and the needs of the dairy farmers in Chiang Mai
Province. Theindividuals analyzed were 322 dairy farmers in Chiang Mai Province or 38.5 percent of the
total selected by the Simple Random Sampling method. The data were collected by interviewing
according to a recommended questionaire. The findings indicated that the average number of herds of
cattle was 5.7. Average milk yield was 20.38 litre per day and average gross income in 1988 was 52,455.02
Baht/farm while the average expenditure was 24,210.28 Baht. About vaccination and deworm
programme, most of the cattle were vaccinated and dewormed according to recommended programme.
Brucellosis, mastitis and tuberculosis were cheked annually. Testing of knowledge and understanding of
dairy cattle health care, it was found that the dairy farmers got an average mark of the knowledge and
understanding of dairy cattle health care of 14.1 from the corrected answer of 30 marks. The most
important problem of the dairy famers was about the concentrate for the cattle and the need was to
decrease the price of the concentrate.
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Table 1. Analyzed dairy farmers of Chiang Mai province

Amphur Number of dairy Number of survey Percentage

farmer respondents
Sankamphang 502 224 40.57
Sansai 70 16 22.8
Muang 58 16 27.5
Saraphi 50 29 58.0
Doisaked 36 17 47.2
Sanphathong 27 17 62.9
Chomthong and 23 3 13.0
Hangdong
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Characteristics Number Percentage

Sex : Male 304 94.4
Female 18 5.6
Age : <20 4 1.2
20-30 95 29.5
31-40 116 36.0
41-50 52 16.1
51-60 45 14.0
61-70 10 3.2
Education : can't read and write 9 2.8
not completed primary 17 5.3
completed primary 204 63.6
higher than primary 19 28.3

Agricultural labour within household : ‘
1 70 21.7
2 128 40.1
3 67 20.8
4 30 g3
5 18 5.6
5 8 2.5

Table 3. Credit situation of dairy farmers.

Credit situation Number Percentage
without loan 218 67.7
with loan 104 32.3

- Bank of agriculture and

agricultural cooperatives 47 45.1
- Commercial Bank 30 28.8
- Agricultural cooperatives 13 12.5
- Cousin 2 1.9
- Neighbour. 1 1
- Merchant 1 1
- etc. 10 9.7
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Table 4. Average gross income in 1988.

Average gross income Number Percentage
(Baht)

0 - 20,000 60 18.7
20,001 - 40,000 98 30.4
40,001 - 60,000 76 23.6
60,001 - 80,000 40 12.4
80,001 - 100,000 21 6.5

> 100,000 27 8.4
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Table 5. Dairy farm expenditure in 1988.

Expenditure categories Expense (Baht)
Household 6,052.39
Concentrate 16,701.16
Roughage 158.33
Mineral 539.37
Drug 565.54
etc. 193.49

Total 24,210.28
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Table 6. Dairy cattle feeding.

Feeding type Number Percentage
Concentrate
- Readymade 296 91.1
- Premix 21 6.5
- Feed ingredient 5 1.6
Roughage (Grass)
- Intensive pasture 114 35.4
Natural pasture 98 30.5
- Both 110 34.1
Minerals
- Mineral feed ingredient 159 493

- Mineral block ; 125 38.%8
- None l 38 119
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Table 7. Vaccination and|deworm programme.

Vaccination and
deworm programmcs

Practice of vaccination and deworm programme

3-6 months | 6 months | monthly [yearly |> 1 year [imregular | pever
ofage (%) | of age (%) (%) (%) (%) (%) (%)
FMD vaccination - 9.0 70.4 145 09 4.6 0.6
Hemorrhagic
Septicaemia 8 4.9 50.9 9.9 0.6 13.3 (204
vaccination
Brucellosis 86.9 - - - - 9.6 3.5
vaccination
Deworm programme §3.8 i - - - 13.0 3.2
for calves
Liver Fluke - - - 72.3 2:0 17.7 8.0
deworm
Round deworm = = - 71.7 1.7 18.3 8.3
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Table 8. Cleaning and checking before milking.

Practice Percentage

Cleaning before milking

- Whole body 63.1
- Only udders 36.9
Udder cleaning ‘
- Warm water 51.2
- Cold water 30.4
- Anti-septic chlorine solution 18.4
Checking before milking
- Household floor 335
- Dork plastic sheet 30).4
-CMT 3.3
- Etc. 26.3
- Never 6.5
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Table 9.  Comparison of knowiedge and understanding of dairy cattle health care of
dairy farmers.

Mark Average mark of the Average mark of the Total
Comparative ; 1 st part (10 mark) 2nd part (10 mark) (30 marks)
Factor
Amphur
- Sankamphang 7.7 6.2 13.9
- Sanphathong 8.6 7.6 16.2
- Muang 7.3 6.5 13.8
- Saraphi 8.5 6.4 14.9
- Doisaked 7.5 4.2 11.7
- Sansai 8.7 5.8 14.6
- Chomthong 10.0 8.0 18.0
- Hangdong 9.0 8.5 17.5
Duration of running
dairy farm
< 5 years 7.9 6.1 14.0
> 5 years 7.7 6.2 13.9
Primary occupation
- Dairy farm 719 6.8 14.7
- Vegetable garden 7.0 53 12.3
- Rice plantation 8.0 5.9 13.9
- Government officer 8.2 5.1 13.3
- Orchard 1.0 3.0 4.0
- Field crop 7.8 6.3 14.1
plantation
- Labour 8.0 7.0 15.0
- etc. 1.3 5.4 12.7
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Table 10. Problems of dairy farmers.

Dairy farmers Sequence of
Problems importance
with problem without problem
(%) (%)
Concentrate 36.7 63.3 1
Officer contace 28.9 71.1 2
Freshmilk selling 22.4 77.6 3
Claves replacenent 8.7 91.3 4
Water for consumption 8.4 91.6 5
Milk transportation 4.7 95.3 6
Vaccination 2.2 97.8 7
Deworm 2.2 97.8 7
Table 11. Needs of dairy farmers.
Needs Yes No Sequence of the
(%) (%) importance

Cheaper price of concentrate 74.2 25.8 1
Training 56.0 44.0 2
Treatment form veterinarian 43.5 56.5 3
Special lecture 36.3 63.7 4
Group meeting 189 {11 5
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EFFICACY OF THE COMBINATION OF
LINCOMYCIN AND SULPHAMETHAZINE IN
PRODUCTION PERFORMANCES AND CONTROL
OF INFECTIOUS PNEUMONIA IN SWINE

Boonlue Phuagphong and Suraluck Smutprabhuti

ABSTRACT : Fourty cightcrossbred swine belongto Large White  x American Landrace averaged 29.83
kg were randomly allotted into 2 groups. Twenty four pigs (4 pens) were fed 17 percent protein growing
ration fortificd with Tylan Sulfa for 45 days as trcatment I. Another 24 pigs (4 pens) were fed also 17 percent
protcin growing ration fortified with Lincomycin plus Sulphamethazine for 45 days as treatment II. From
45 days to 90days of feeding all pigs were fed the same 15 percent protein finishing ration alone. After 90
feeding days hogs wereslaughtered to determine Iung lesion.

No significant differences were found in average daily gain,feed conversion ratio and average daily
intake at 45 and 90 feeding days of both groups. Precentage of pigs fed ration contained Tylan Sulfa and
Lincomycin plus Sulphamethazine affected to infectious pneumonia were 69.23 and 76.92 percent and
pneumo nic arca were 70.00 and 70.42 percent, respectively.

Mortality, morbidity and skeletal defects were not observed in all experimental pigs.

INTRODUCTION

It is recognized that respiratory disease or infectious pneumonia in piggeries is
one of the most problem disease in swine production|This disease can spread everywhere
even in the hygienic piggeries with good management practices. It affected to all ages of
pigs raised in farm, especially, breeding stock. Sows and boars died of diseases in farm
mostly caused by infectious pneumonia either bacterial or mycoplasmal pneumonia. The
main difference of the two types of the pneumonia observed from their lungs is mycoplas-
mal pneumonia mostly affected to apical and cardiac lobes whereas the other lobes are
usually normal while the bacterial pneumonia will show more affected lobes(Dunne, 1973;

Bruner and Gillespie, 1973)
Logically, it is expected that diseases caused by bacteria or mycoplasma can be

prevented or treated by antibiotics. Moreover, growth rate and feed efficiency of pigs will
be better when the pathogenic infection has been control. Furthermore, it is generally

Department of Animal Iusbandry, Faculty of Agriculture, ChiangMai University, Chiang Mai 50002 .



150

accepted that the efficiency of production performances should be better if the combination
of antibiotic(s) and sulfa drug is used.

This study was conducted to evaluate the efficacy of antibiotic combined with sulfa
drug added to the swine ration on preventing infectious pneumonia and as a growth

stimulant.

The experiment was conducted in the Department of Animal Husbandry Faculty
of Agriculture, Chiang Mai University from March - July, 1982.

METERIALS AND METHODS

Twenty four barrows and twenty four gilts (Large White x American Landrace)
were used in this experiment. Twelve barrows and 12 gilts were assigned at random to one
treatment. The hogs were raised for 90 feeding days then slaughtered to determine the
lesion of infectious pneumonia. The pigs were fed ad libitum by using self feeder with a
17 percent protein growing ration mixed with Tylan Sulfa dosed 500 gm per 100 kg feed
for 45 days was indicated as control or teratment I. The pigs fed isonitrogenous and
isocaloric ration mixed with 44/110 ppm of Lincomycin plus Sulphamethazine for 45 days
as treatment I1. The treatments were replicated 4 times.

After 45 days of feeding or about 60 kg liveweight the pigs were shifted to the same
15 percent protein finishing ration without any feed additives to be added. The pigs were

fed 45 days more until 90 feeding days. The rations were used are presented in Table 1.

Water were provided to the animals by automatic waterers. The animals were
weighed every two weeks and at45 and 90 feeding days. Complete records of weights, feed
consumption and lesion of infectious pneumonia were kept to determine the production
performances and enzootic pneumonia of hogs.

After 90 days of feeding, 26 hogs (14 barrows and 12 gilts)of the two treatments
were randomly slaughtered at the Meat Division, Chiang Mai Livestock Breeding Station,
Chiang Mai, to determine the skeletal defects and virulence of infectious pneumonia at
lungs.

RESULTS AND DISCUSSION

The average of various production traits are shown in Table2. The average initial
weight of animals in treatment I and II was 29.83kg.The liveweight at 45 feeding days was
64.03 and65.96 kg with average daily gain of 760 and 803 gm. feed conversion ration 3.00
and 2.96 and average daily intake 2.28 and 2.38 kg respectively. No significant differ-
ences were observed in all production traits at 45 days of feeding between treatment I and
1. However, at 45 feeding days hogs in treatment II had average daily gain, feed conver-
sion ratio and average daily intake slightly better than hogs in treatment . Similar results
of production traits were obtained at 90 day of feeding.

-
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For lung examination, 26 hogs out of 48 hogs were randomly slaughtered. All of
hogs were healthy and had never been ill before. Four hogs (30.77%) in treatment I showed
normal lungs and 9 hogs (69.23%) were affected to infectious pneumonia compareto 3 hogs
(23.08%) were normal and 10 hogs (76.92%) were affected to infectious pneumonia in
treatment II. Two hogs (15.38%) in treatment I were affected to mycoplasmal pneumonia
with pneumonic area of 25% (23-30%) compare to only one hog (7.69%) in treatment II
was affected by mycoplasmal pneumonia with pneumonic area of 10%.

Table 1. The composition and calculated nutrient of the experimental rations.

0-45 feeding days

45-90 feeding days

Ingredients
(kg)
T1 T2 T1 & T2

Rice bran 20 20 25
Broken rice 29.85 30.15 29.50
Ground yellow com 29 29 30
Soybean oil meal 12 12 8
Fish meal 7 7 5
Dical. Phosphate 1 1 1.8
Biofac 0.15 0.15 0.15
Tylan S 0.50 = -
Lincomix S - 0.02 s
Salt 0.50 0.50 0.55

Total 100 100 100
Calculated nutrient
Metabolizable energy

Kcal/kg 3195 3206 3197
Crude protein (%) 17.00 14.77
Crude fiber (%) 3.69 3.89
Calcium (%) 0.66 0.72
Phosphorus (%) 0.94 1.09

]

hogs (15.38%) in treatment I were affected to mycoplasmal pneumonia with pneumonic
area of 25% (23-30%) compare to only one hog (7.69%) in treatment II was affected by
mycoplasmal pneumoniawith pneumonic area of 10%.
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Table 2. Summary of the production data.

Traits At 45 feeding days At 90 feeding days
Trt. I Trt. 10 Trt. I Trt. 11

Number of animals 24 24 24 24
Initial weight kg) 29.83 29.83 64.06 65.96
Final weight <g) 64.03 65.83 96.81 98.38
Weight gain o, 34.23 36.13 66 98 86.54
Average daily gain 760 803 44 671
Feed consumption 102.56 106.88 224 63 229.17
Feed conver «n . > 3.00 296 3.36 3.34
Average daily ‘n.c .. kg) 2.28 2.38 250 2.54

Table 3. Summary of he infectious pneumonic data.

Treatment I Treatment 11
Traits
(Tylan S) (Lincomux S)
Number of an mals 13 13

Number of a1 mals - ected o
mycoplasmal pneumonia 2 (15.38%) 1 (7.69%)
Pneumonic area (%) ‘5 10

Number of animals affecied o

bacterial pneumon.a 7 (53.85%) 9 (69.23%)
Pneumonia area (%) 70.00 70.42
Number of infected animals 9 (69.23%) 10 (76.92%)
Number of normal animals 4 30.77%) 3 (23.08%)

Weight at 90 feeding days (kg) 96.81 98.38

The number of hogs affected to both mycoplasmal and bacterial pneumonia 1n
treatment [ and IT were 9 (69 23%) and 10 hogs (76.92%) with pneumonic area averaged 70

% (30-90%) and 70.42%(30-95%) respectively e viruiences ¢ 1nfectious pneumonia
are presented in Table 3.
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No significant differences due to the prevention of respiratoty diseases, types of in-
tection pneumonia and pneumonic area were found between both treatments.

However, the remarkable éfficiency of both feed additives are not dominantly
shown. Further study, therefore should be made in order to answer the questions that
what is (are) the real doses of both feed additives should be added? How long do these feed
additives should be used? These real basic studies needed to be found out for establishing
the infectious pneumonia prevention program in general piggeries.
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LINCOMYCIN / SULPHAMETHAZINE, LINCOMYCIN / NEOMYCIN AND
LINCOMYCIN ALONE FOR GROWTH PROMOTION AND
THE PREVENTION OF PNEUMONIA IN SWINE

|
Boonlue Phuagphong' Chanpen Chamnarnpood® Suraluck Smutprabhuti

and Nucha Simasatitkul’®

ABSTRACT : Thirty Large White x Landrace barrows and 30 similar bred gilts were used ina randomized
complete block design experiment determining the efficacy of Lincomycin/Sulphamethazine, Lincomycin/
Neomycin and Lincomycin alone at different levels and periods of time on swine growth promotion and
prevention of pneumonia.

Six barrows and six gilts were assigned at random to one treatment with three replications. These
swine were fed ad libitum witha16.24% protein, for the first period, form the beginning (14.91kg. livewcight)
to 45th feeding day and continued feeding until 90th feeding day with a 13.38%protein as the second period.
Swine rations were medicated with none (0-0), Lincomyecin (220 ppm - 0), Lincomycin (220 ppm - 44 ppm),
Lincomycin / Neomycin Lincomycin (44/100 ppm - 22 ppm) and Lincomycin /Sulphamethazine (44/110
ppm 22/55 ppm) for the first and second period as treatments I, IL 11, 1V and V, respectively. ‘

After 90th feeding day, 6 swine (3 males and 3 females) from  cach treatment were randomly
slaughtered to determine the lesions of lungs through both gross lesions and microorganism culture caused
by pathogenic bacteria and mycoplasma.

Significant differences were obtained in all aspects of production criteria used in this study for the
first and second period of growth, except feed conversion ratio from the beginning to 45th feeding day.
However, significant differences were not found in the same criteria from 45th to 90th feeding day.

Theinfectious pneumonia caused by pathogenic bacteria and /or mycoplasma were not foundinall
treatments of this study. Mortality and morbidity and other defects were not observed in any experiment al
swine.

It is obvious from this study that, for better productivity amd control of respiratory discascs, medi-

cated swine rations should be practiced.

INTRODUCTION

To elaborate the experiments of Boonlue and Suraluck (1983) and Boonlue etal.
(1984) on the study concerning the efficacy of drugs as feed additives for growth promotion
and control of infectious pneumonia, the experiment on the use of Lincomycin/Sulpham-
ethazine, Lincomycin/Neomycin and Lincomycin alone in different levels added in the

l Depariment of Animal Husbandry, Chiang Mai UniversityeChiang Mai, 50002
-
“ Northem Veterinary Diagnostic Laboratory Center, Lumpang, 52190

. Chaing Mai Livestock Breeding Stauon, Chiang Mai, 50000
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fattening swine rations was conducted. The examinations of lung lesions determining
infectious pneumonia cause by mycoplasma and pathogenic bacteria were done.

The study was conducted at the Department of Animal Husbandry, Faculty of
Agriculture, Chiang Mai University. The animals were slaughtered at Meat Processing
Division, Chiang Mai Livestock Breeding Station. The identification of pathogenic
microoragnism was done at Northern Verterinary Diagnostic Laboratory Center, Lumpang.
The duratien of the study was from July to December, 1984.

MATERIALS AND METHODS

Thirty barrows and thirty gilts (Large White x Landrace) approximatedly 15 kg
liveweight were used in this study. Six barrows and six gilts were assigned at simple
random to one treatment with three replication. All pigs were dewormed before the start
of the experiment. The pigs were fed ad libitum by self-feeder with a 16.24% protein
growing ration medicated with none (0), Lincomycin 220 ppm, Lincomycin 220 ppm,
Lincomcin plus Neomycin 44/110 ppm and Lincomycin plus Sulphamethazine 44/110
ppm as treatments I (control), IL, I, IV and V, respectively. Medicated growing rations
were fed for 45 feeding days. The rations, then, were changed to 13.83% protein finishing
ration and medicated with none (0), none (0), Lincomycin 44 ppm, Lincomycin 22 ppm
and Lincomycin plus Sulphamethazine 22/25 ppm for treatments I to V in another feeding
period up to 90 feeding days. The swine rations used in this study are presented in Table

1 and 2. Water was supplied by automatic waterers.

Weighings of animals were done at the begining, 45th and 90th feeding day.
Complete records of weights and feed consumption were kept to determine the production

performances. Mortality and morbidity of experimental animals were also recorded.

After 90th feeding day, three barrows and three gilts from each treatment were
randomly slaughtered to determine gross lesions of lungs and other skeletal defects. Lungs,
then. were removed, packed and sent directly to Northern Veterinary Diagnostic
Laboratory Center in Lumpang, for the identification of pathogenic microorganisms
causing swine pneumonia by microorganism culture technique.

A randomized complete block design was used to analyze production data.
RESULTS AND DISCUSSION

Results of the study are summarized in Table 3. Significant differences in weight
at 45th feeding day, weight gain and average daily gain between treatment Iand Il to V were
observed. However, statistical differences were not observed among the treatments II to

which agreed to the works of Braude ed al. (1953), Eusebio and Puyaoan (1958),
Gonzales et al. (1962) , Gropp and Schulz (1975) and Moser (1977) who reported that the
basal rations which fortified with antibiotic (s) gave the better growth rate in swine, Anti-
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Table 1. Experiental ration for growing period.

Treatments
Ingredients/kg
1 2 3 4 5

Fine rice bran 20 20 20 20 20
Broken rice 30 30 30 30 30
Ground yellow corn 29 29 29 29 29
Soybean oil meal 12 12 12 12 12
Fish meal 7 7 g 7 7
Dicalcium phosphate 1.20 1.00 1.00 1.23 1.20
Danmix 0.25 0.25 0.25 0.25 0.25
Lincomycin - 0.20 0.20 0.04 0.04
Neomycin - - 0.022 =
Sulphamethazine - - - E 0.06
Salt 0.55 0.55 - 0.53 0.45

Total 100.00 100.00  100.00  100.00 100.00
Chemical composition (proximate analysis) %
Crudepiotein ™ =000 scecssesssesessees 1%,
Cradefiber 00 e 7. ¢ (R
Crudefa. 548 ceeeeon -
Crudeash =000 scsecessssmsessss 642 ‘essevsca oo massa
Drymaier === s (3,0 e
Metabolizyble energy (Kcal/kg), (Calcutated) - ---vmmmmmemeeeee 3,200
Calcium (~slculated) 0.67 0.66 0.66 0.67 0.67
Phosphorus ‘calculated} 0.95 0.94 0.94 0.95 095

brotic (s) can preveiit or act against pathogenic barteria causing diarrhea and other infec
tio.« discsse: and can also act as growth promotant. Apparently, no significant differ
ences were found among the antibiothics and 1ts combination used in growing period of this
study However  animoals 1n the treatments using the combination of antibiothics gave

slightly better prowth rate than animals in the treatments using one antibiotic.

Feed consumption and feed conversionratios are also illustrated in the Table 3. Sig-
nifican: d:fference beiw~¢.. iced consumption for the f1rst 25 daysin treatment I and V was



Table 2. Experimental ration for finishing period.
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Treatments
Ingredients/kg
1 2 3 4 5
Fine rice bran 25 25 25 23 25
Broken rice 29.5 29.5 29.5 29.5 29.5
Ground yellow corn 30 30 30 30 20
Soybean oil meal 8 8 8 8 S
Fish meal 5 5 5 5 5
Dicalcium phosphate 1.8 1.8 1.8 18 1§
Danmix 0.25 0.25 0.25 025 0.5
Lincomycin - - 0.04 020 029
Neomycin - - - -
S Iphamethazine - - 0
Sait 0.45 0.45 0.41 043 040
Tatal 100.00 100.00  100.00 10000 0 00
Chemucal composition (proximate analysis) %
el n e - 1383
rude fiber e 480 -- -
; o sesssesssesmase Y A T
Dry matter T 846 -emermmrimmm -
-yt . energy (Kcal/kg), (calculated)  --=====--====""" 3,139 memnen nmemmes
» aoedy s 0.7 wmem mmmmem -
Phosphorus (calculated) oo 0.75 e R

observed but not in others.

Significant differences were also found on average daily 1intake beiv/ee treat. ent
1.nd IV and treatment I and V but were not observed among other treatment  However,
feed conversion atio of anumais in treatments I to V were statistically T

suics he oed that feed con .umption and dialy feed intake ‘ncreased whe antibiotic { ' was
i.d1r herations a~d gzave :gnificantly better rate f growih

€

Y
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Table 3. Summary of production data 1.

. Treatments
Traits
Total/Ave
1 2 3 4 5
No. of animals 12 12 12 12 12 12
Initial weight/kg 1500 14.83 1493 1487 1493 1491
Weight at 45 feeding days/kg  37.13> 42,63 43.40°  43.47* 4407 4214
Weight gain---"------/kg 22.13* 27.80* 28.47*  28.60° 29.13* 27723

Average daily gain--"--/gm 492>  618a 632° 635* 648" 605

Feed consumption---"--/kg 54.27°  60.73* 60.97* 61.73* 67.10" 60.96
* Feedconversion ration---"-- 2.46 2.18 2.15 2.61 2.30 2.25
Average daily intake--"--/kg 1.20> 1.35%  1.36® 1.37 149 136
Weight at 90 feeding days/kg  71.40° 76.00c  79.03*  80.20* 78.83* 77.09
Weight gain----"-----/kg 56.40° 61.17¢ 64.100  65.33* 6390 62.18
Average daily gain---"---/gm  627*  680° T12% 726 710 691

”

Feed consumption---"--- /gm  143.60 148.00 155.57 168.37 160.40 155.19

Feed conversion ratio---"-- 255 242 2.43 2.58 2.51 2.50
Average daily intake--"--/kg 1.60  1.65 1.73 1.87 1.78 1.73
ADG, 45-90 feeding days/gm 761 742 792 817 178 777
Weight gain---"---/kg 3427 3337 3536 3673 3477 3495
Feed consumption---"---/kg 8933 87.27 94.60 106.63  93.90 9423
Feed conversion ration---"--- 262 2.62 2.66 2.90 2.68 2.70
' Mean in the same row with a common letter are not sifnificantly different at p<0.01 (DMRT)

At 90th feeding day, the average weight of animals in treatments I, II, III, IV and
V were 71.40, 76.00, 79.03, 80.20 and 78.83 kg with the overall average of 77.09 kg. The
weight gain were 56.40, 61.17, 64.10, 65.33 and 63.90 kg. The average daily gain were
627, 680, 712, 726 and 710. gm, respectively. Signigicant differences in weight at 90th
feeding day were found between treatments I and II: I and I, IV, V and 1T and 1V but
were not found among treatments II, 11 and V, and III, I'V; and V. Significant differences
were also observed in weight gain between treatments I and IT, I, IV and V: II and I1I and
IV. However, significant differences were not observed among treatments III, [V and V
nor between treatment I and V. The differences in average daily gain among treatments
['to V were also found significant between treatments I and II to V, and treatment II and
[V. The results confirmed that swine fed with the rations fortified with antibiotic (s) gave
significantly better performance traits than those without antibiotic.



The liveweight at 90th feeding day of animals suggested that antibiotic (s) may not
be added in swine ration during finishing period or after40kg. liveweight. A slightly better
growth rate was obtained when the combination of antibiotics was used in the growing
priod. The combination of 44 ppm Lincomycin and 110 ppm Neomycin added in growing
ration and 22 ppm Lincomycin alone added in finishing ration gave the highest weight
compared to the others. Similer results were observed in weight gain and average daily
gain. One may conclude from this study that antibiotic or its combination should be added
in growing ration of swine for the purpose of disease prevention and growth promotion.
However, better results can be expected even when one-fifth dose of antibiotic or its
combination is further applied during finishing period. The Lincomycin plus Sulpham-
ethazine gave slightly better results than Lincomycin plus Neomycin or Lincomycin alone
in the growing period, but in the finishing period, Lincomycin plus Sulphamethazine did

not show any advantages over those of either 44 or 22 ppm of Lincomycin.

No significant differences were observed in feed consumption, feed conversion
ration and daily feed intake from the beginningup to 90th feeding day. Similarly, average
daily gain, weight gain, feed consumption and feed conversion ratio from 45th to 90th
feeding day were not found significantly different. This results conformed to the report of
Gropp and Schulz (1975) that the antibiotic (s) gave no increase in weight between 50 and
100 kg liveweight.

For lung examination, 30 hogs from treatments I to V. were randomly selected and
slaughtered at Meat Processing Division, Chiang Mai Livestock Breeding Station. Gross
lesions of lungs were observed immediatly after swine slaughtered and the results are shown
in Table 4. After gross lesions had been done lungs were sent directly to Northen Veterinary
Diagnostic Laboratory Center, Lumpang, for identification of microorganisms. The culture
of Haemophilus spp ., on chocolate agar in atmosphere of carbon dioxide; aerobic microor-
ganisms on blood agar and Mac Conkey agar; and mycoplasma on Yamamoto broth and
Yamamoto agar were used. No Haemophilus spp . mycoplasma and other pathogenic
bacteria were found from the culture.

CONCLUSION

The results from this study indicated that using only Lincomycin or its combination
through fattening period gave significantly better growth rate thancontrol and slightly better
growth rate than when using in only growing period. Under good management, only 22 ppm
of Lincomycinin finishing ration is suggested. Moreover, lung lesions may be found via gross
lesion but the incidence may not necessarily caused by pathogenic bacteria or mycoplasma.
Itsdefect might have occured during slaughtering process. For the better growth rate and the
prevention and control of respiratory diseases, the 44 ppm Lincomycin plus 110 ppm
Neomycin'in the growing ration and the 22 ppm Lincomycin in the finishing ration seem to
be the best among all treatments.



160

Table 4. The results of gross lesion of lungs.

Treatments Normal Petichial Petichial Haemorrhage
Haemorrhage Ecchymotic Haemorrhang
Congestion
Number % Number % Number 9,
1 1 3.33 3 10.00 2 6.66
2 3 10.33 1 3.33 2 6.66
3 2 6.66 - - 4 13.32
4 2 6.66 - - 4 13.32
5 2 6.66 - - 4 13.32
Total 10 33.33 4 13.32 15 53.33
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