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LIVESTOCK PRODUCTION
UNDER
TREE CROPS IN THAILAND

Boonserm Cheva-Isarakul

ABSTRACT : The research and development aimed at livestock production under tree crops in
Thailand are reviewed with assessing potentials for the future. There are close to 2.1 million ha of
fruit tree and tree crops which at present are seldom utilized for livestock production. Likewise,
vast area of forest plantation potentially available for grazing still remains untapped. According to
the available data B.brizantha, B. miliiformis and B. ruziziensis are the promissing grass species in
coconut plantation. The evaluation of forage species under rubber and fruit tree plantations given by
several authors are also presented. Additionally a preliminary study and observation on grazing
under forest plantation are reviewed and discussed.

INTRODUCTION

Livestock production under tree crops is assuming increasing importance in
Southeast Asia and the South Pacific. In recent years, many coconut-producing
countries have adopted cattle raising in the coconut plantation. In addition, the data
from Malaysia suggests that mixed grazing by large and small ruminants in oil palm
estates may be beneficial to the tree crops. Livestock production under tree Crops
can raise farm income through sale of meat or milk, while at the same time reducing
weed control cost. Related benefits include increased fertility of the soil via the
return of dung and urine.

The total area of Thailand is 51,311,500 ha of which 29.0 % is forest land
and 40.1 % is farm holdings (Office of Agriculture Economic, 1987). Of the farm
holdings, there are about 2,154,165 ha or 10.5 % for fruit tree and tree crops which
are seldom utilized for livestock production at present. Likewise, vast area of forest
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plantation which are potentially available for grazing still remain untapped. This
report constitutes an effort to review research and development information with
regards to the integration of livestock .under tree crops in Thailand.

1. Pastures and cattle under coconuts

There are approximately 400,000 ha of coconut farms in Thailand which are
mostly located in the south. Cattle and other livestock have been raised on coconut

farms for along time. Probably the main reasons for this practice in the past were
(1) to help keeping down weed growth (2) to provide food for cattle and (3) to provide
manure for coconuts. However, the majority of plantation owners are not convinced
of the benefit of this integrated system, believing that it is harmful to the palms.
Pasture under coconuts is still in the early stages of development.

1.1 Natural forage in the plantation

The most common native forage species found under coconuts are sour grass
(Paspalum conjugatum), carpet grass (Axonopus compressus), cogon (Imperata cylin-
drica), Microstegium ciliatum, Ottochloa nodosus and Desmodium ovalifolium. On
the more sandy soils of the eastern coastal areas the most common species are
Chrysopogon orientalis and Eremochloa ciliaris (Manidool, 1984). Suwanarak
(1987) mentioned that in the coconut plantations, annual mowing could reduce popula-
tion of Imperata cylindrica. 1In this case other weeds such as Echinochoa colonum,
Digitaria ascendense and Pennisetum spp. are commonly found. The same author
observed that Axonopus compressus is exceptionally shade -tolerant. She also
reported that dry matter yield of weed in 3-4 year-old and more than 10 -year -old
coconut plantations were 24.6 and 11.3 t/ha, respectively. Duryaprapan (1977) found
that Axonopus compressus and Paspalum conjugatum produced green yield of 18
and 19 t/ha respectively, compared with 24 t from Brachiaria brizantha when all
are grown under the same shady condition in a coconut plantation.

1.2 Selection of adaptable species

Manidool (1984) reported that B. brizantha, B. miliiformis and_B. ruziziensis are
promising grass species in coconut plantation. In 1981 B. ruziziensis was tested in
a private plantation. The test was designed to compare the effect of two seeding
rates, 10 and 14 kg/ha and five levels of fertilizer. The results are shown in Table
1. The results showed that a combination of high seeding and high fertilizer rates
gave a greater air-dry-yield of grass, with 24.6 t/ha being obtained from a treatment
of 14 kg/ha seeding rate combined with 752 kg/ha of the 12-12-24 fertilizer.
Boon klinkajorn and Duryaprapan (1976) had conducted an experiment to study the
adaptability of Panicum maximum cv. Common, B. brizantha , B. mutica and
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Centrocema pubescens under three different sites of coconut plantation. The three
sites had distinct soil types, representing area of a high, medium and fairly low
fertility. P. maximum cv. Common gave the highest yield at all sites. On high
fertility soil, B. brizantha gave higher yield than B.mutica. Onthe other hand where
the soil was poor in fertility, B. mutica performed better than B. brizantha. In the
case of Centrocema pubescens in a mixture with the other three grass species,
performed well at all sites with no significant difference in yield. Manidool (1984)
mentioned that Centrocema pubescens is most suitable under coconuts. This type
of legume has long been used for many years as a Cover crop in, fruit trees and
rubber plantation.

1.3 Fertilizer experiment

A fertilizer trial on P. maximum cv. Common pasture under coconuts had™
been conducted by Duryaprapan and Boonklinkajorn (1977).The experimental plots
were fertilized with a 15-15-10 compound fertilizer at 4 different rates, 0, 250, 500
and 1,000 kg/ha. Average green yield (moisture 80%) of 4 cuts were 14.2, 25.9, 41.6
and 51.1 for the plot received 0, 250, 500 and 1,000 kg/ha compound fertilizer

Table. 1. Effect of seeding and fertilizer rate on yields of B. ruziziensis under coconut
(Manidool, 1984).

Fertilizer Seed, Rates (kg/ha)
(12-12-24)
10 14
<— kg/ha—> <« — airdried wt. (t/ha/ year) >
Styears 2™ year* 1% year* 2" year*
0 7.8 13.3 8.0 13.3
188 7.6 14.4 6.9 12.4
378 7.7 15.8 8.8 ' 16.1
564 11.1 17.7 9.2 16.9
752 6.3 14.8 11.1 24.6

*2 and 6 cuts for the first and second years, respectively. Average rainfall 200 mm. per year.
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respectively. At fertizer level of 500 and 1,000 kg/ha the yield of the grasses were
not significantly different, but both treatments were significantly higher than the
rest. At the end of the experiment the pH and K content of soil were found to
have decreased while organic matter and phosphorus had increased.

Coconut palm are known to require high level of K for normal growth and
high production. Also, some species of pasture plants, such as P. maximum cv.
Common, have a high K requirement. If these grasses are to be included ina pasture-
coconut program, adequate amount of K should be applied (Manidool, 1984).
Manidool (1984) reported that B. brizantha, P. maximum cv. Common and B. mutica
grown in association with coconuts cause a serious reduction in the magnesium
content of the coconut leaves

1.4 Grazing trials

Boonklinkajorn et al. (1982) studied on liveweight gain of Thai Indigenous-
Brahman crossbreds grazing on signal-centro pasture and native grass-centro
pastures under coconuts. The effect of three stocking rctes, 1.0, 1.5 and 2.5 beasts/
ha were compared. This trial lasted for two years. The result indicated that there
was neither a statistical significance in the weight gain of experimental cattle in the
first year nor between cattle in the following year under different stocking rate. An
evaluation on pasture yield revealed that different grazing pressure employed in this
study did not affect forage dry matter yield. However, pasture yield tended to decline
in the second year.

2. Forage and livestock under rubber plantations/fruit tree

In 1986 there were approximately 1.9 million ha. of rubber in Thailand and it is
roughly estimated that rubber replanting to replace the under- productive plantation
is about 48,000 ha. per year (Anon, 1980). In young plantations especially the first
2-3 years , many crops such as upland rice, banana, maize and vegetables as well
as forage crop may be planted in a central strip between the rubber rows. However,
the interrow area are still under-utilised especially for livestock production.
Furthermore, very little information concerning the integrating of ruminant
production with rubber plantation is available in Thailand.

2.1 Evaluation of forages species

A range of grass and legume species were evaluated under one-year-old rubber
plantation by the rubber research centre in 1980.The forages were interplanted on
5x14 mplot. The soil type was red yellow pedzodic with sandy loam surface and
good drainage. Grasses were cut every 45 days and every 90 days for legumes.
Green forages yield are shown in Table 2. In thisstudy B. brizantha, Napier grass
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Table 2. Average forage green yield (t/ha) from 18 months growing period. (Grasses
11 cuts, legume 5 cuts), Anon,1980.

Forage Average yield Forage Average yield
t/ha. t/ha.

B. brizantha 129.4 Pennisetum purpureum 97.2

B. mutica ! 31.5 Setaria sphacelata cv. Nandi 61 3

B. ruziziensis 392 Tripsacum Caxum 67.8

P. maximum cv. Common 80.8 Centrosema pubescens 2/ 28.8

P. maximum cv. Hamil 914 Macroptilium atropurpureum

P. maximum cv. trichloglume 414 cv.Siratro 12.6
Pueraria Phaseoloides 26.3

Note : "/ From 9 cuts. % From 4 cuts.

(Pennisetum purpureum) and Hamil grass (Panicum maximwm cv. Hamil) have
shown supperior productivity.

2.2 Sheep under rubber plantatien

In 1977-78 there was a report concerning with sheep raising in the rubber
plantation. This study was conducted in the south by the staff of Rubber Research
Station at Yala. Nineteen sheep were allowed to graze on native vegetation under
a productive rubber plantation for one year. Concentrate feed and minerals were
supplemented sometimes. The major native vegetation which found under the
plantation were AXonopus compressus and Ottochloa nodosa. The others were
mentioned such as Seleria sumatrensis, Paspalum conjugatum, Tetracera scandeus,
Desmodium spp.and self-sown rubber seedling, It was observed that litter size was
1.4 lambs and birth weight of both sex was 1.7 kg. Lambing interval was 227
days for the experimental folck. High mortality of lambs were reported. The major
health problems were pneumonia, endoparasites and dog attacking.

2.3 Pasture and fruit tree

Many kinds of fruit tree such as longan and litchi are vulnerale to damage by
livestock. The damage from livestock is not only by consumption but more
frequently by breakage through rubbing, horning and trampling. The safest policy
is to avoid grazing completly. A cut-and-carry feeding system will reduce livestock
damage to tree and soil structure but this system causes a great nutrient transfer.,



Added input of fertilizer are necessary to prevent the losses of soil fertility. This
management practice can be found in the area of Chiang Mai and Lampoon
provinces in the north where longan orchard are grown pararel with dairy cattle
raising. It is observed that B. mutica is preferred to other species. The upright and
bunch-type growth habit grasses may cause difficulty in orchard management. The
species which compete severely with fruit tree for nutrient may not fit as forage
in the orchard.

Manidool (1988) investigated the production of grasses and legumes in 11-
year-old sweet tamarine orchard. Four different levels of 15-15-15 combined
fertilizer (0, 250, 500, 625 kg/ha) are fertilised for the experimental plots. The high
production grasses are P. maximum cv. Hamil, B. mutica and B. ruziziensis. As
the level of fertilizer increased both grasses and legumes showed positive response.

3. Pasture, livestock and forest plantation

It was reported that in average 480,000 ha of forests was cut annually in
Thailand while reafforested rate was only 5,040 ha per year (Anon, 1988). This
information show an alarming situation. According to the 6™ National Economic
and Social Development Plan of the country it is aimed that 48,000 ha of
reafforestation should be worked out (Anon, 1988). The reafforested areas may help
solve the problem of limited grazing area for ruminants. Grazing ruminants in the
forest plantation help keeping down weed growth and prevent fire hazard. Sata-
pornpang (1978) mentioned that Imperata cylindrica which is the most troublesome
weed in a new forest plantation could be controlled within two years by grazing.
The planting of new forest areas frequently leads to conflict between foresters and
villagers who wish to use the area for grazing livestock. This problem would be
alleviated if the animals could graze in the plantation forests. In fact the utilization
of the forest land for cattle and buffalo grazing haslong been practised in the region.
Forest deterioration can be prevented by giving people the opportunity to make
profitable use of forest land or reafforested area.

3.1 Grasses and legumes under forests

Boonkerd (1986) mentioned a number of forage species found commonly in
forests namely, Microstegium ciliatum, Imperata cylindrica, Heteropogon
contortus, Axonopus — compressus , Arundinaria pusilla, Cgttochloa nodosus
Paspalum conjugatum and Desmodium ovalifolium. Manidool (1985) had shown
list of grasses normally found in a particular condition as presented in Table 3.
The grass species which could be introduced into the forest plantation are P. maximum
cv. Common, P. maximum cv. Hamil, B. ruziziensis, B. brizantha and B. miliiformis
(Manidool, 1985).



3.2 Grazing under forest plantation

Andrew and Kwaengsopha (1978) studied the effects of grazing and fertilization
on growth of Pinus and Eucalyptus species in the north of Thailand. They found
that grazing appeared to have cause little damage, especially when cattle were
introduced after two years. This suggests that it is possible for the livestock and
forestry enterprises to co-exist, at least until the growth of the trees reaches a close
canopy. In this experiment a stocking rate of 2 beasts per ha was employed.
Ruangratana (1982) concluded that cattle raising under the Eucalyptus phllllll[.l()n in
the south Thailand could save weed control cost and fire hazard. In addition, an
extra income of US $73.7 was received per family. Cheva-Isarakul (1986) reported
that there was no apparent difference in the performance between the sheep raised
under teak plantation and other flock. Anyhow, during the hot, dry season the
limitation of available forage has a strong impact on the sheep performance.

4. Prospects for pasture, livestock under tree crop

The problem of integrating livestock production with tree crop plantation
should be looked at from a crop point of view, because it is the main objective of
the plantation's owner. At present, information concerning with the impact of forage
and grazing on the tree is limited. This information play very important role for
farmers to realise this practice. More information is required on native grasses and
legumes, their persistency under grazing pressure. It is also very important to know
feeding behaviour of large and small ruminants under the system. The need for
supplementary feeding especially during the hot, dry season with limited forge
should be investigated.

In Thailand the adoption of this integrated farming is seems to be feasible for
the south and the north region. About 50% of the area of southern region are
occupied by fruit tree and tree crop and the major plantation are rubber, coconut
and oil palm. The integration of animal production - tree production has been
illustrated by many asian countries. In the north, where important watersheds
originate, reafforestation of this regionis an important part of the Thai government
policy. Since very little information is available at present, intensive research in
this field is needed. Integrating ruminant production with forest plantation not only
brings extra income to villagers but also conserves the valuable forest land for the
country.
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Table 3. Natural forage plants found in the forest plantation (Manidool,1985).

Species

Environmental conditions

Arundinaria pusilla
Axonopus affinis
Chrysopogon orientalis

Coerhorachis glandulosa
Cyrtoccocum
Desmodium ovalifolium

Heteropogon contortus

Imperata cylindrica
Microstegium ciliatum

Ottoch!ba nodusus
Oplismenus burmanni

Paspalum conjugatum

Routboellia exalrata
Setaria verticelata

Slightly shaded, light soils, moderate rainfall. Northeast.
Moderately shaded, light to heavy soils, high rainfall.
Slightly shaded, sandy coastal soils, high rainfall.
southern area.

Slightly shaded, light soils, moderate rainfall, Northeast.
Moderately shaded, light soils, high rainfall.

Densely shaded, light soils, high rainfall, Southern area.
Slightly shaded, moderate rainfall, light to heavy soils.
North and West.

Slightly shaded, upland soils all over the country.
Densely shaded, very high rainfall, light soils, Southern
area.

Densely shaded, light soils, high rainfall, Southern area.
Densely shaded, light soils, high rainfall, Southern and
Eastern areas.

Slightly shaded, moderately high rainfall, light soils, all
over the country. ’
Slightly shaded, light soils, Moderately high rainfall.
Slightly shaded, light to moderately heavy soils, high
rainfall.
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concentrate by dirferent amounts of green roughages reduced feed cost of group 2,3 and 4 for
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farmers and to pig fattening management during critical period when market price falls down and
market supply is a surplus.
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Table 1. Composition of the experimental diets at different
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growing periods.

Ingredients (kg.) Starting Growing Finishing
(12-25 kg.) (25-60 kg.) (60-90 kg.)
Rice bran 20 14 15
Ground corn 50 62 69
Fish meal 12 8 3
Soybean meal 14 11 8
Oyster shall meal 1 0.5 1
Salt 0.5 0.5 0.5
Total 97.5 96.- 96.
Calculated CP,(%) 18 15.04 5
ME, (kcal/kg.) 3,030.- 3,065.- 12.02
Ca,(%) 1.05 0.64 3,123.-
P,(%) 0.91 0.71 0.52
Price ¥ (Bht/kg.) 4.41 3.83 0.60
3.14

" Price of ingredients (Bht/kg.): rice bran 2.83, ground corn 2.30, fish meal 12.30, soybean meal 7.70, oyster shell

meal 1.90, salt 2.10.

Table 2. Chemical composition of the experimental para grass and Leucaena

[ eucocephala.

Item (%)1/ Para grass Leucaena leucocephala
Dry matter 33.21 35.74
Moisture %/ 6.25 4.59
Crude protein 6.45 19.36
Ether extract 1.38 4.90
Crude fibre 30.24 15.62
Ash 10.41 7.63
N.F.E 45.27 47.90

1/ Data from section of animal feed analysis, Animal Nutrition Research Centre, Pakchong (1986-1987).

2 Moisture of dried samples.
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Table 3. Mean value o fdaily weight gain. feed cov
grass replacing concentrate from weaning weight t0 9

ersion ration, feed consum ption and econemic aspect of pig fed para
0 kg. body weight.

100% 509% Concentrate 409 Concentrate 40% Concentrate
Item Concentrate | + 40% chopped PG | + 50% chopped PG + 50% unchopped PG m\<
(control) +10% LL +10% LL +10% LL ’
No. of animals S 5 5 5 -
Initial weight (kg.) 20.70 20.60 20.80 20.60 -
Finishing weight (kg.) 91.52 90.56 91.92 92.00 -
Weight gain (kg.) 70.84 69.96 71.12 71.40 ,
Feeding period (days) 100.80" 144.20" 166.60" 109.20° 7.60
Daily weight gain (g.) 706.15" 486.00" 426.68" 657.66" 1.82
Total feed intake (kg.)
-as fed 207.- 370.27 419.67 318.07 -
-air dried 207.-2 247.55° 252.55" 236.99° 213
Feed conversion ratio (FCR) 2.92° 3.54° 3.55° 3.23¢ 2 64
Concentrate intake (kg.) 207.- 185.13 167.86 194.83 -
Fresh LL intake (kg.) - 37.03 41.97 48.71 B
Fresh PG intake (kg.) - 148.11 209.84 74.53 :
Feed cost (Bht/head) 731.38 691.12 652.53 706.75 .
Feed cost (Bht)/kg.gain 10.32 9.88 9.17 9.90 -
Feed cost reduction (Bht/head) = 40.26 78.85 24.63 .

PG = Para grass,LL= Leucaena leucocephala
Mean values in the sam row with different superscripts are different at p<0.01

1/ Calculated feed cost for concentrate and fresh para gra

raspectively, para grass 0.30 Bht/kg.

ss only: concentra

te 4.30,3.82 and 3.13 Bht/kg. for pig diets

at weaning-25 kg, 25-60 kg. and 60-91 kg,
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ASSESSMENT OF REPRODUCTIVE PERFORMANCE IN DAIRY CATTLE
BY RADIOIMMUNOASSAY

Petai Pongpiachan and Tusanee Apichartsrungkoon

ABSTRACT: Milk progesterone were taken from dairy cows in Chiang Mai province on days 22,42 and
64 postbreoding.Milk progesterone concentration was measured by radioimmunoassay (RIA) method.
The milk samples were obtained from cross-bred cows (Native x Holstein-Friesian) with Holstein-
Friesian blood ranging from 50 to over 80 percent. Mean milk progesterone concentration of
nonpregnant cowson days 22,42 and 64 after insemination were 4.25,3.70and 3.58 ng/ml respectively.
Among pregnant groups, the average milk progesterone levels were 9.76,11.47 and 11.08 ng/ml on
days 22, 42 and 64 after insemination respectively. Accuracy of nonpregnant and pregnant forecast
ondays 22,42 and 64 after breeding were 90.9 and 82.8,50.0 and 96.4,100 and 92.3 percent respectively.
Reproductive efficiency of the cows, in terms of pregnancy rate, were 67.3 percent. This study confirm
that the use of RIA provides great potential in pregnancy diagnosis and increase reproductive
efficiency in dairy cows.

UNAAUD: virmsfvdetinivy sinlewludoningodlml Iuiuf 22, 42 usr e84 nidTuwsfion
Fogiasey vsvduseslanulusisneilin (Progesterone)lny3? flenyulnuems (Radioimmunoassay,
RIA) Tﬂduﬂwq,jgﬂuqnwNm:wdwoﬁuﬁﬁu;ﬁaauazinminnﬂ—vﬁﬁuu (Holstein-Fricsian) Tanfifonlawug
Toslaminiidon agszvie s0 fs wnnd1 so (edlawd Foszauoeilanlusmeeilaibnhnaeslafilsl
Fansialf 4.25, 3.70 uay 3.58 wun./we. gaulanguAnonIrAinld 0.76, 11.47 UsE 11.08 HuN./¥E. IWInA

MASTERILS, AznERIMEn A inedu sl \3uslwal s0002.
Department of Animal Husbandry, Faculty of Agriculture, Chiangmai University, Chiang Mai 50002.
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Tunrsasanssanssdlulamunsorinlasenfonsifouyssse fueilunlusameanslsy
(Progesterone) Luwal§sn  (Plasma) #9389 %389 Donaldson  eral. (1970).,
Stabenfeldt eral. (1970)., Hendericks etal. (1971)., Robertson and Sada (1971.,
Glencross er al. (1973)., Shemesh et al. (1973); Hoffmann et al. (1976)., use
Walters (1976) wio Funsizvianiiun (Darling er al. 1074., Hoffmann et al. 1976.,
Holdsworth et al. 1976., Pennington et al. 1976., Walters, 1976., Bulman, 1979.,
Booth et al. 1979., Eastman, 1970., Shemesh ef al. 1983., WAZ NNRWAUT WHTAMY
2531)  uANIAITINNANENT  siurinldlaioafissninnsinaiendanasnsliey
N1IATIINIUNTIENTY wazinEAINIINATOLAUA DTNl AIes (Bulman,
1976).

MausegawI RoaT IEA NN IFIn TS foaAumendalanguinuglUuss
21 9 24 u enafonnudntuvssseslunlunamansTsnluiualnndon snsning 1o
flo 25 fu D67 2.0 uez 13.9 wilundudosimn 1 D088AT (wun./ws.) Tulaluderag
waz faries awddu (ansefi 1) YSanasesluulusameasslauluiunseslafossngs
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Table 1. Progesterone concentration in milk in pregnant and nonpregnant COws
assayed by radioimmunoassay at various days after insemination.

Days after Milk progesterone (ng/ml + S.E.M.) References
insemination Nonpregnant  Pregnant
19 - 21.3 Ginther et al. (1976)
19-23 2.1 15.7 Dobson and Fitzpatrick (1976)
21 1.80 + 0.26 7.23 +0.89 Schiavo et al. (1975)
1.45+0.20 6.01 +0.23 Cavestany and Foode (1985)
21-22 3.00 £ 0.30 18.5+ 0.60 Pennington et al. (1976)
21-30 4.20+0.92 7.50 + 0.52 Heap et al. (1976)
3.60 + 0.70 7.10 + 0.57 Heap et al. (1976)
22 - 21.3+3.90 Ginther ez al. (1976)
22-26 1.56 +2.03 21.9 +9.67 Kamonpatana et al. (1988)
23 1.00 - 4.30 3.40-23.6 Macfarlane et al. (1977)
1.06 + 0.10 5.89 +0.17 Cavestany and Foote (1985)
24 - 12.7 - 29.0 Booth and Holdsworth (1976)

- 19.3-24.3 Booth et al. (1979)
- 31.8+2.90 Holdsworth er al. (1980)
- 4.73 +2.20 Shemesh er al. (1983)
25 1.14 + 0.06 6.15+0.19 Cavestany and Foote (1985)
2.0 13.9
Mean

fanuAnAnsoisntaRanedmi USRI IAense iR ERLRCPRVE 1L
yoamoilunlusiamanlanlulafiludorios ftaedaud 0.1 fls 4.3 wun./un. uazwan
Fpafirdoud 5.4 B9 31.8 wun./wa. il YnegiuAtnnsiiaszvivessipslfifine
wnsf  uassmetiun AT sTTNTALAnd B U ERDORRTRT P L R PRIV P UK
ﬂaﬂmﬂﬂswmmaﬂiuﬁﬁam:f]ﬁﬁmsu,ﬁm:LLm’Lﬂum'zﬁmﬁmmwmaﬁvmﬁﬂ' ERCRY
Lomnnaily snnnadenssAveslannenautdld 3 nan Aoladerios, devias usz mod
ﬂt‘iumﬁﬁﬁﬁTﬂ'J”mL“UyN“IJVMJE]wﬂﬂmﬂ,ﬂiLﬁ)mﬂﬂﬂﬁﬂ,ﬂﬂvlﬂUGﬁUﬂQ'NVL}MyJYTP]GLLNW‘?GﬁBO



24

o >ar 1] 1 Ll > [ ‘!‘ ) 1 ~ @ ; °I '
RIRY T IO R RITRICTC DRI MANIATINDNFINUILAREIDINITULINGNEAIH AN
4.62, WINNTY 8.97 URYIENINY 4.61 WRY 8.52 WWN./WA. tDusdafusanlasrios
FNYIDY  way  mafpeNE Iy (P13 2)  EIUANLNREILRAIYMER TN AR

Table 2. Classification of dairy cows as nonpregnant, pregnant or doubtful from
progesterone levels in milk.

Days after Milk progesterome (ng/ml+S.E.M.) References
insemination ~ Nonpregnant Pregnant Doubtful

21 <2.36 >7.12 2.36-7.12 Schiavo er al. (1975)
<2.00 >11.0 2.00-11.0 Hoffmann et al. (1976)
<8 .90 >15.5 8.90-15.5 Heap et al. (1976)
< 1.50 - - Pop et al. (1976)

< 8.00 >11.0 8.00-11.0 Pennington er al. (1976)

<3.20 >3.20 - Macfarlane eral. (1977)
23

< 5.50 >7.50 5.50-7.50 Booth er al. (1979)
24 <5.50 >17.50 5.50-7.50  Holdsworth et al. (1980)
Mean <4.62 > 8.97 4.61-8.52

' ] AJ =l 1;‘: » ° » « « ° i u‘; > “ ' °
wNHEgafiB 1umﬂmmmnqnmaa 07 ot ug  NIYIHIBIEIBIRA I INLNHEN
82.5 \UBILTUA (AN3799 3 uae 4)
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Table 3. Accuracy of prediction of nonpregnant in dairy cows from milk
progesterone levels.

Y% Accuracy References
100 Bulman (1976)

91 Dobson and Fitzpatrick (1976)
100.0 Hoffmann et al. (1976)

97.1 Heap et al. (1976)

97.5 Pope er al. (1976)

98.0 Pennington ¢t al. (1976)

98.7 Pennington et al. (1976)

98.0 Pennington et al. (1977)
100.0 ) Macfarlane et al. (1977)

97.0 Booth et al. (1979)
100.0 Eastman (1979)

98.0 Foote et ai. (1976)
100.0 Holdsworth et al. (1980)
100.0 Shemesh et al. (1983)

83.4 Laitinen et al. (1985)

94.5 Nebel er al. (1987)

95.3 Worsfold er al. (1987)

Mean 97.0
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Table 4. Accuracy of prediction of pregnant in dairy cows from milk progesterone

levels.

% Accuracy References

81.7 Bulman (1976)

81.0 Dobson and Fitzpatrick (1976)

78.3 Hoffmann er al. (1976)

79.5 Heap et al. (1976)

77.6 Pennington er al. (1976)

77.4 Pennington et al. (1976)
. . 94.6 Macfarlane et al. (1977)

76.3 Pennington et al. (1977)

84.5 Booth er al. (1979)

83.3 Eastman (1979)

80.0 Foote er al. (1979)

96.7 Holdsworth er al. (1980)

79.0 Shemesh et al. (1983)

85.6 Laitinen et al. (1985)

75 Nebel ez al. (1987)

89.7 Worsfold er al. (1987)

Mean 82.5
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YrzAnsmwlunnsfuimguestonn FaluguUsninnafenssd fddoud s4.5
88.5 \Wesirud Tnofeueio 74 wWedimwd dandndanvesladiogluamwlidarieedl 10.3
£9 40 Wodlrud Teuele 23.4 Wedirud (13efl 5 usz 6) daulalungumeded 1.2
80 1.7 Wehrwdiae 3.6 wedimwd (maefl 7)) aauyUsdsamilEudugelauas
gnwnsianIfiuanetsiy

s Q‘/’ ; A o = q =
Saquszmadlunmaassniofiiensaasounislifunfesinalulad  Tun1iesas

nifanssfvoslanalaedfisdlotuuliuems  warndse@nsawnsfiuiufsnalaunluy
Fondadnsln

Table 5. Test results of nonpregnant in dairy cows from milk progesterone levels.

Percentage References

10.3 Booth and Holdsworth (1976)
16.3 Hoffmann et al. (1976)
19.5 Heap et al. (1976)

25 Pope et al. (1976)

39.8 Pennington et al. (1976)
30.3 Macfarlane et al. (1977)
40.0 Pennington et al. (1977)
20.0 Booth et al. (1979)

40.0 Foote et al. (1979)

12.9 Holdsworth et al. (1980)
17.9 Laitinen et al. (1985)
17.0 Davies et al. (1987)

15.6 Worsfold et al. (1987)

Mean 23.4
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Table 6. Test results of pregnant in dairy cows from milk progesterone levels.

Percentage References

88.5 Booth and Holdsworth (1976)

79.4 Hoffmann ez al. (1976)

73.0 Heap et al. (1976)

54.5 Pennington et al. (1976)

69.7 Macfarlane et al. (1977)

57.3 Pennington et al. (1977)

77.9 Booth er al. (1979)

60.0 Foote et al. (1979)

85.7 Holdsworth er al. (1980)

82.1 Laitinen et al. (1985)

80.2 Davies et al. (1987)

79.6 Worsfold et al. (1987)
Mean 74.0

Table 7. Test results of doubtful in dairy cows from milk progesterone levels.

Percentage References

1.2 Booth and Holdsworth (1979)
4.4 Hoffmann ez al. (1976)

Tk Heap er al. (1976)

5.7 Pennington et al. (1976)

2.8 Pennington et al. (1977)

2.1 Booth et al. (1979)

1.4 Holdsworth er al. (1980)

2.8 Davies et al. (1987)

4.8 Worsfold et al. (1987)

Mean 3.6
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gilnsaluaziTnimanes

nanmsesfilslemngnuen  daulngifuiugloadlavingidon (Holstein-Friesian)
sularwdos fdenlaloadlaminGidon fud so f so wWodimwiduly Tumsndimon
'lnwﬂwmmwmmswuunn'luwmm%m'lm s iufegarnuu Ae ATz viv
seduroslanlyiamanilanluiud 22 ndonswenfion Smaduhueiuses ussiud
6 nianERHEABL SR wlaidaviBs uayngNaeds sandanEnaiunuf 42, 120 use
180 vt InERn g nualafulleindnss fuda 18 Hungusatislunsingunsdorios

3pafinAlflun1snenesntefitsenavlude A3DINUNTWET IR YR IRS A
(Tritium.,’H) 3 nseilunlysiasmenslsn ¥fia Liquid Scintillation  Counter (1208
RACKBETA)' rinsiuunnfinrunngungflA(MISTRAL 3000)2  ieSpsinfidy (pH-
Meter CG 803) 3 \apanan20dinnd (Vortex mixer, Vortex-Genie) lauias K-550-
GE? uasipdpsunnfifin seedised (Magnetic stirrer)*

fIneaeniies  (Phosphate-buffered saline., PBS)  Lefonanainsaiy 3
wiinfio

n lnden 1alolasian Wemwa leloiasn (Sodium dihydrogen phosphate
dihydrate, Merk; Art. 6345) gaslasenine NaH PO, 2H,0 sasdndu 0.5 lusd (M)
W3 78.004 NINFABYNGW 1 BA3

g lalgaon lolasian Wemwa (Disodium hydrogen phosphate, May and
Baker) gasln3esi1y Na,HPO,.12H,0 Atudn 0.1 lusd wieo 35.814 niwee
dndw 1 &es

o Tmsounsolss (Sodium chloride, Fluka; 71381) 1.05 Tuss »in  61.365
A¥usprings 1 8a7 uaztAnlmdon Bnfisweifadlslomdlamén (Sodium ethylmer-
curithiosalicylate, Thimerosal, Sigma; No. T -5125) 0.75 N3N

YENIeannTe 3 i wowulu§adon 6.66, 66.67 WA 133.3 WA fniu
fIRYAN N, 3 WRT A ANENAU Apanianfnindulwldusuesdsenm goo we.
U3y BTl 7.4 wdndminddliasu 1 8as Auoesa@n (Gelalin, Merk; Art. 4070)
¢ %y Puewansduszee  diudhdinfigungd 57 wrados

fsaesefnuan i Uen (Charcoal suspension) wapnlapFafnduasn  Lnfioy
#nun# (Dextran sodium sulfate, Fluka; 31395) 0.0625 N3% Seiliazaneluiingds 100

US¥n LKB WALLAC Uszinauuans
v3En MSE vszinaonge
Uiy
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-

v Schott Gerate Uszinfmusiiuil
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wa. Anduuaniivew (Charcoal activated, Merk; Art. 2186) 0.625 n¥n tUnludan
udsdszinm 2 $alwe niuAUluEn 47 g
niilevieeiluulusimaeilsufifnasndoesifion (1, 2, 6, 7-3H)
progesterone,’H-P4; Amessham UK) fsdndu 250 lalpsfiag (LCi) Maodudu
(Benzene) 50 w&. i S slumsses ool W iangssusnidls 8000
a5 9rou9 (cpm) LLﬁaLﬁuHﬁqmmﬁ 4" VI
LATENENIRT R NTUTANTIMIINTR nIeFufiiwmes (Scintillator) Tmed
§13AAR (p-terphenyl, Sigma; No. T-1250) 3 n¥n AleRlead [POPOP, 2,2-p-phenylene-
bis (s-phenyloxazole), Merk; Art. 7240] 0.1 nin  azatlulngdu (Toluene, Merk:
8325) 1 B3 LBEWMIARAY 1 Surdewldom
ndnnzimidiameeiluulusiaeneslawldssisalos vy ulnuesmung
nuawanzuazame (2531) Fandundaiuitung Gadsby eral. (1974)., Hoffmann ezal.
(1976)., Heap er al. (1976)., Holdsworth er al. (1976) unz Dobson (1983) gau
LONATSY (Antiserum) ﬁ‘lﬂummmaqﬂi”'offlm"i”m'nuamﬂﬂ:ﬁﬁnﬂm:vmwmsﬂ
NIT nuawanzswAeatu Tenuduwenddsufiaseannszde Uniorvosunnud
%?uﬁunnﬂumﬁﬂmm wenslilumaedt 8 wezvimslamsn (Titration) vndesn
§IRUDUATIN : msnraeRTs 9 N8R 1:100, 1:200, 1:400, 1:800, 1:1, 600, 1:3,
200, 1:6, 400 fl9 12, 800 lABNIINENIZWING SH-P4, uouddsy wasRoioluses
100, 100 U8z 400 lulnshias ewddy Aalifgomad s radosduas 18 $2lug
winznilavasauiadmiviulweiosdulifigumgd -15 ° aBor wivsssuialy
ﬁwowfm%uﬁa’l,ﬁammﬂﬂf,js:mfw o fiv 5" rnFen WAnsIszaeiuiunaTuen 200
lulasdesfisld 20 wifl ussgmanautaaslumznilavaonuta sindruedosuwenfiusy
qungilif 4 wamdes Tufienmds sooo seuAEMWIR W 15 iR niuwen
BIHYDIL MR8 LU AL TR UN T Tand s uanaaT 3R (Vial) Ansnsseaeduiianes
4 wn. AliTwAu  duduedesiniel 1200 RACKBETA i Eudisnlathinnnei
winn i woiiaudunsdfdnfiidn PH-P4 (Rosetafinauaz3oneiliin % binding 3
ot ahadunswliunudounn % binding  URZWLAUHEULNUIAIINITLIBNIVEY
LOUAT W lansunsomdnanislfuenddinfomnzaalfnyafifen % binding Lvnfy
50 Laiiaud  mmstamsnldngasnslsuonddiuserane 1: 1, 500 89 1: 2, 500,
miinrsimezduldsamaeslon Snguiiisatesdsznousae
1 ngulusiamassTswnargmuiesiadunsmunasg i (Standard curve)
findududoud o, 2.5, 5 10, 25, 50, 100, 250, 500, LAY 1000 AlATATNAE
0.05 WA.
2 ngmUSouioy A dmafiuTufl o, 6, 120, 150 WBZ180 NI TURTNTIEN
3 fotaiunnnsinsadnludmdnso
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Table 8. Cross reaction of various steroids with the antiserum to progesterone.

Steroids % Cross reaction

C,, Steroids

progesterone 100
17 -hydroxy progesterone 0.74
corticosterone 0.68
“ cortisol <0.001
Cio Steroids
1-androsterone <0.001
3-androstenedione <0.001
Testosterone <0.001
5 -dihydroxytestosterone <0.001
4,4 -androstene - 17f -ol <0.001
C18 Steroids
Oestradiol 17 (E2) <0.001
Oestrone <0.001
Oestriol <0.001
9,17 - oestradiol <0.001

(Ater RIA Laboratory, Biochemistry Unit, Faculty of Veterinary Science, Chulalongkom University, Bangkok,
THAILAND, 1986)

%‘ﬁ%m‘n:ﬁﬁ"mmqmﬁmn'wcnfwu 20 ulnseins wiolusiamanilawnnnsgu so
Lulpsfas udaBuuouddsn 100 ulaseas Iudnsn 1:1500 wwgdapaedinnd dnvros
i udafiolifgmngivioaum 1 #lus  (An 3H-P4 100 alnsdas tudh udafiuldlu
ABugongf 4 sden SwAn sntuusnoeilunlysissneilsnlugudasy (free form)
worgUfiinzAuuouAdin (bound form) eensnfumapn nANEIazaETNTHANTTUEU
Fumendoanivinswfafunislamsnuenddinnnisznie W dn BnueIngungg
s enTasgn LAslElunsiuiiaudniwesseilunlusiameanilonly
v dR B el Tnofiinaridldfeduaawniafensdfie aoudnduees ood
Tuulusmaoilsufidnin 3 wun./ne. Likessd qendn 7 wun./ne. donsad uee
pfIzning 3 fiv 7 wun./wa. Dungurede TnpBusunsfenssdanniznnongnyssusle

WRZAUIBANLANRE NI MENIAINTI AN NGRS
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FmnlaAnsuN L TuEn X 100 %

asnduilum s welifenss = = — —
Tmulafvinuednlusng s

Swmaulafianoagn X 100 %

ANLNUETLHANTYMBNNIan T A - - — -
Fuanlnfvinuesdenss A

HAaN1INAND

naanasgn (GUA 1) Wuuuy Semilogarithm funuusu fie ATy
vp9mpilunlusiameanslswtlu log scale dauunusivfios % binding vuwvussTanmf

100 —

80 —

60 N

40 ey

Percent binding

1 10 100 1000

Progesterone concentration (picrogram)

Figure 1. Standard curve for direct radioimmunoassay of milk progesterone.

50 % binding asefuAININTUIBIBEIlunlUTiammeslsn 100 AlANTN (picogram)
Faptar il isiny 20 Wlasles Fodudnududy fie 5.0 wun./we.

;Uﬁ 2 uwnessunmanudn  (Oestrous cycle) voalau s dudI0E 19T
Windon R susdssrziuseslanlusimenils  IuladlilddonssAffiadrfgalutu
VIudim 0.14 wun./un. Sufl 3 RuBnlnteniin 0.50 uun./Ne. Tufl 4 Gugedenn
3 Tuusnotoiuldde fle 2.25 wun./we. snfinrgedudonn wieud 10 Few
aAsAVAD 1.30 unzFgalwiufl 20 flo 0.28 wun./ws. esuTsUMAuER  de



Milk progesterone (ng/ml)

12 3 456 7 8 9 10111213 14151617 18 19 20 21
Days after oestrus:e

Figure 2. Progesterone concentration in the milk of the cow name Mai during the
oestrous cycle.

vinttuazidgreunniudadaly uwadiladaies (a1s19fi o) Amamduduasseeilag
TusasmoilanasiAndwdonaniunes  01.04+0.21 RNMEW 4.45:0.77 wun./ua.
Twiudl 6 wasiinduluBnidu 7.07+0.55 wun./un. Iwdudl 22 wisnInENRug
ApaniiuaadnturesseslunlusamasTsulusihnn wdnesediugendn 7.0 wun./
an. Wanfetudl  1s0 wdsmImendug FadeiSeuidsunnuduiussoeilan
Tusismapslanluimuszninslaunfidoriesls 22 4 (0.76+0.08 uun./ua.) Auled
offlugroniadnde (0.14 iy 0.50 wun./wa.) asAuldgaLInIwAnAITHINN
HaN1IA329N IR AuEnl i luesefl 10 andeEenALIuA 22 vl
nswsanfondadnasiosoilanlUsiamaesTlanlwihmuvedlnlifenssiuaz fonss Aldivinmy
4.25+1.35 WHY 0.76+0.98 UUN./NA. ANGIAU Anuuesimudvassegnafiving
AATIRTINNR 32.7 UBe 67.3 oSl Tudeud iy MAITUNENRAUE 42 Tu fianaw
ndnessooilanldsamasslsululalidoriosdniongn 22 94 Aeasundie 3.70+2.02
wan./as. woanlifnsifidadouanaavio o8 wedirwd  daungudenssARAn2
nTussseslunlusiamaeslonyinfy 11.47+1.47 wun./we. SdadwAndwiu go.2
wWosirud  adutusesseiluulusiamenilanluszey 64 Tunfan1snanAugien
3.58+3.31 wun./un. lungalidenssd uar 11.08+1.65  wun./ua. lungudensid
WowSouAouiiungs 42w desaulnluderioaAnduluneflangudariooanas dmiy
a3 n13F9nsTS (Pregnancy rate, %) ynnIfnmaiedt lauviagn 2-4.7 (Wediaud
Flwsrinsfentsdanas wanfifiindqefie 66 LUofiaudfongundonauiug 22 u
urzgegn 86 LUBTLTUAlUNgNMEINENRUE 42 Tu doungunonaniug 64 T §
frInIfInTIAegIznimeInguuInfie 72 Ledirud
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Table9. Milk concentration of progesterone (ng/ml)in pregnant cows after insemina-

tion.
Days after Mean concentration + S.E.M. of progesterone
insemination (ng/ml)

0 1.04 +0.22

6 4.45+0.77

22 7.07 £0.55
42 9.65 +1.00
64 8.42 +1.32
90 8.06+1.19
120 7.90 +2.97
150 10.08 + 0.87
180 7.88 +1.13

Table 10. Progesterone in milk 22,42 and 64 days after insemination.

Days after Milk progesterone Percentage
insemination (ng/ml + S.E.M.)
Nonpregnant Pregnant Nonpregnant Pregnant
22 4.25+1.35 9.76 £ 0.98 32.7 67.3
42 3.70 £2.02 11.47 + 1.47 9.8 90.2
64 3.58 +3.31 11.08 + 1.65 23.5 TS
AN RN s NIRRT ALEslue TR 11 nsviwednlads

AssAlinmudui AgaRadua L Ui audnanusing (% accuracy) Yy 90.9, 50.0
Y \ ¥ o v fo A o w )

MAZ 100 NAIBUWNHIHNVNIMINENAUTIUA 22, 42 wBr 64 AW WU 6%

MIUIENTIARAIIUNNEN 82.8, 06.4 uway 02.3 WWofiud PNy
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Table 11. Accuracy of prediction of pregnancy status in dairy cows from milk
progesterone levels.

Days after Interpretation Milk progesterone Number % Accuracy
insemination (ng/ml) True results False result
22 Nonpregnant <3 10 1 90.9
Pregnant >7 24 3 82.8
Doubtful 3-7 8 4 66.7
42 Nonpregnant <3 2 2 50.0
Pregnant >7 21 1 96.4
Doubtful 3-7 8 1 88.9
64 Nonpregnant <3 3 0 100
Pregnant >7 12 1 92.3
Doubtful 37 2 0 100
J150WANITNANDY

ynnsfnenafaf A dudusesseilanlysiamesslanlnihnnasdlafiriauwne
LifansTAfan 1.04 wun./ua. erfiiduewads Faderiwnlulaudssfnuinfiaaw
wsdsaminn suvgmilafnnnisdansidgeiu Foiuiddeasudniusseooslan
TusismmesTsubwhuniud o saelumsimduannnisfiessdluudesefs  ornslsfian
fnalof 1.04 wun./un. fSlndifosfunaeuses Schiavo eral. (1975)., Macfarlane
et al. (1977)., Cavestany and Foote (1085) u8y AnaWmHzuazAmy (1088) luiufl
22 &Y nsnENEuglangufinTameuddenssd SAnnmdutusesselunlynamees
Ts% 9.76 wun./un. F9gandn Heap er al. (1076) unz Cavestany and Foote (1985)
fivwan Viuddindwanasessss Dobson and Fitzpatrick (1g76)., Ginther et al.
(1976)., Pennington er al. (1976) uny nuawmuz uazhme (2531)  wWafana 19Tl
Windy SanudsUiausznineinnudniuresseslanlUsiamaeslanlwinafi saldlsy
uAnzYisUoEns Tunsneaassndeitliassalwihnanlnonsslifinisaneles)  Hoffmann
et al.(1076) nasosainludulwiruneonton Taodindlasiondises (Petroleum-ether)
wazLamsuen (Methanol) (losnnlusiasmeanilsnsransldmlnledu Wimpyeral. (1986)
wuiddeiimudlyiubnhunsnnndas 2.0-0.3 Iu 0.7-6.5 wWedidud avviald
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AauNui lunsimssa v slifinssAinenn es ou 78 wediaud  Tunnsadin
lydwluunil Eastman (1676) 1§ N- butanol uez N-butylamine fJun3ganyiuyye
AnNunnuglunTnsrusesluuldsamansTanlwimald i ldsiouazianlunag
Anszviszinealuiae  lofndransdevioslwiud 22 Wnufsufuind 42 nie
wn §if1 67.3 uey 90.2 LWediaud awddy  snuldan shedannluiui 42 wds
nswsnddrsnInesAngondian  Heflenfidiafsatesmaodsznsedelydldun
r.nsuriagndile 2 fa 4.7 (edirud wriogn Tanoaflouvganlsnuvisfingde (Infectious
abortion) 2.fifmsgn s dudenanaly  FalmevialuilemsAndulissnn  20-30
\edirud (Pennington er al,, 1977 usy Elmore, 1986) 3.1337A4ANURTEIMIHAT
Tugaues UnasInnITYinuesTzUUN I RURUELY  MondngusTusyuainaues Meredith
etal. (1986) Aiwuin AMASHA (stress) IMANTVINBIMIT LTz AUmeTlun Luteinizing

o a

Hormone (LH) luvydala (rat) sensotnefisiodnfiy (P<.os) Tuvinusafioauiuew
¥89 Echternkamp (1984) wudinuaduatwfnenisindsyinlvniimds LH sane
ptalidfy (P<.025) way atfadnfishazidunaguandn fs nisaovosdwasluszoy
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GROWTH STAGES OF PEANUT (ARACHIS HYPOGAEA)

Somjit Jaidee and Chalermpone Sampet

ABSTRACT: A study on growth stages of peanut was conducted at Mae Hea Research and Training
Centre, Faculty of Agriculture, Chiang Mai University, during October 1987 - February 1988. Tainan
9 and CES 101 cultivars were planted October 16, 1987 on a well Prepared seed bed. Seeds were
planted at 12.5 cm. between plants and 50 cm. between rows. The seedlings were thinned immediately
after emergence to two plants per hill. The plant were dialy observed during the vegetative stages
and every 3 days during the reproductive stages.

The investigation based on visual observation. The V stage was determined by counting the
number of developed nodes on the main stem. The node counted when the tetrafoliolate leaf

sufficiently expanded and flat in appearance. The R stages proposed are R, (beginning bloom), R,
(beginning peg), R,3 (beginning pod), R4 (full pod), R5 (beginning seed), R6 (full seed), R7 (beginning
maturity) and Ry charvest maturity).
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Appendix 1

Soil analysis of the etperimental over at Mae Hea Research and Training Centr®,
Faculty of Agriculture, CMU.

Soil classification Loamy sand
pH (1:1) 5.5

OM(%) 1.23

Total N (%) 0.73

P (ppm) 22 (Bray II)
K (ppm) 66

5 gufitimuald ussdonmndudidunniiii (main stem) gasnsTufintufoud
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VO uszr V, _ uasnisadgrnisnsuniseneWufdn R s Ry FormaziBonfiuandlu
Table 1 lumsfnsuazidfoufiouszozmaaiyee g sendnedafss 2 wuf ddafo
aanEnn1se9(Boote, 1082) wansfnwlduanslily Table 2 VE (Juszozfluioass
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Table 1 Growth stage description for peanut (Boote,1982).

Growth Stage

Description

VE Emergence :

VO Emergence:

Vv, Emergence :

Beginning blom

R, Beginning peg :

2
R, Beginning pod :
R, Ful pod :

R. Beginning seed:

R Full seed :

R, Beginning maturity:

R, Harvest maturity :

R, Over matured pod :

Cotyledons near the soil surface.

Cotyledons are flat and open at or below the soil
surface.

One to N developed nodes on the main axis, a node 1s
conted when its tetrafoliolate is unfolded.

One open flower at any node on the plant.

One elongated peg.

One peg in the soil with turncd swollen overy at least
twice the width of the peg.

One fully expanded pod.

One fully-expanded pod in which seed cotyledon
growth is visible when  the fruit is cut in cross-
section.

One pod with cavity apparently filled by the seeds
when flesh.

One pod showing visible natural coloration or
blotehing of inner pericarp or testa.

Two-thirds to three-fourths of all developed pods
have testa or pericarp coloration.

One undamaged pod showing orange-tan coloration

of the testa and/or natural peg deterioration.
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Table 2 Days from showing to specific vegetative and reproductive growth stages
for Tainan 9 and CES 101 peanut cultivars grown under Chiang Mai condition.

Growth stage Days after Growth stage Days after
\Y R Sowing \% R Sowing
Tainan No.9 CES 101
Ve 6 VE
VO £ VO 8
V1 - V1 -
V2 8 V2 -
V3 11 V3 10
V4 13 \Z 14
V5 18 V5 17
Vo6 20 Vo6 21
V7 24 \Z 26
V8 29 R1 29
R1 33 V8 31
A% 34 V9 R2 \ 36
V10 37 V10 40
R2 41 R3 43
V1l R3 45 28! 47
Vi2 R4 51 R4 49
RS 54 RS 52
V13 57 Vi2 54
V14 68 V13 60
R6 79 V14 65
R7 101 R6 77
R8 107 R7 106
R8 113
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Figure 1. Dcvélopment of nodes on main stem and dry matter accumulation of
Tainan 9 (0) and CES 101 (0) peanut during cool sason at chiang Mai,
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UTILIZATION OF NITROGEN FIXATION IN PRODUCTION OF
SOME CASH CROPS IN THE NORTHERN REGION

Ampan bhromsiri

ABSTRACT : Utilization of biological nitrogen fixation in soybean and rice production of the Northern
region were discussed. In the traditional soybean growing arcas, about 44 percent of the farmers in
the irrigated zone use rhizobial inoculant while 80 percent of those in the rainfed area do not
inoculate their fields. Non significant responses of soybean to rhizobial inoculation in these areas
have been reported. The non responsive inoculation was due to the high population of effective
indigenous rhizobial strains in thesoils. In the new cultivated area, nodulation and yield improvement
of soybean could be achieved by rhizobial inoculation. However, duration and amount of rainfall
after sowing of the inoculated seeds are two factors influencing the successful responses of soybean
in the rainfed upland area. Benificial effects of azolla utilization on rice yield and soil improvement
were reported. Some limitations for the azolla usage and suggestion were discused.
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Dcepartment of Soil Scicue and Couservstion, Faculty of Agriculture, Chinag Mai University
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Table 1. Changes of cultivated area, total production, average yield, cost and price
of production for leguminous crops in 1974-1984 crop years.

unit: %/year

crop cultivated total average cost of production price
area production yield/rai
total cash
mungbean  +12.38 +9.22 -2.95 +4.55 +4.27 +3.48
soybean +1.43 +2.91 +1.94 +8.50 +8.52 +6.02
peanut -0.06 -0.25 -0.32 +7.50 +13.57 +7.82

fnn . SnaweTEgAnanERs nIznIannenTuasavnIol (2528).

Table 2. Comparison of the total cost of production to cash cost and price of
leguminous crops in 1984,

crop total cost cash cost price of production
mungbean 100 44 127
soybean 100 49 97
peanut 100 40 110

fan : EinwmIEgAsnInEAT nIznTInnERTLasEvnIni(2528).
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Table 3. Costs of soybean production in 1985.

cost
percentage of farmers amount

[tem used(kg) cash credit

used not used (Baht/kg) (Baht/kg)
fetilizer 66.47 33.53 1.373 22.858 30.925
pesticide 90.47 9.41 0.352 253.785 296.320
treshing by
machine 95.29 - s 0.341 -
hand treshing _ 4.17 - 0.188 R
seed 100.00 - 11.03 9.105 13.198

vt deASfuAunenInIIRg 5 NI Egivnainens
neyifuimrgAivnmininnas (2530).
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Table 4. Problems of soybean cultivation for Thai farmers in 1985.

problems % of farmers
lack of water 25.00
lack of seed 2.04
lack of labor 2.5
no market 1.02
lack of cash input 3.06
poor soil 1.02
pest damage 62.76
no problem 0.51
total 100.00

fiun : dhodAfedudneasnssnd 5 SnHATEginITNRAT
nediduimsrgianisinens (2530).

sedralapin usslaoUgfsedineg Adaduludu viililonafidumezlsfudszloninn
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Lo Sendudivszanmdonss 73 vesnufiugniovun (anseft s:defnuazfione, 2528)

Table 5. Utilization of rhizobium inoculant in rainfed soybean growing area in
Sukothai and yield of soybean.

scale of farmer cultivated  area average yield
utilization (kg/rai)
number To rai %
full cover 13 9.92 269 9.98 174.3
partial cover 12 9.16 457 16.97 160.1
non 106 80.92 1,968 73.05 194.8
total 131 100.00 2,6494 100.00

finn : dhofinuazfing dnsudadunisnneranmnile ¥ondnsusivi(2s2e).
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Figure 1. Effectiveness of fixation of local thai isolates.
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Figure 2. Effect of inoculation and fertilizer - N on N yield and nodulating of six
cultivars of soybean sown at seven sites in Northren Thailand during

1987.
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Table 6. Effects of rhizobial inoculation on number of nodule grain yield, yields
index and good seed yield of soybean under upland rainfed condition in the
wet season (Bhromsiri and Shutsrirung,1986).

treatment no.of" grain yield yield good seed yield
nodule/plant (kg/rai) index (kg/rai)
control 1.69 500.8 2 100 144
rhizobium inculation 16.45 622.4 124 2272
4 kg N/rai 4.12 534.4 106 136.0
LSD 0.01 6.47 N.S

N.S not sigficant
1) number of nodule at 49 days after planting
2) 1 sqare meter harvested area

Il lmdongnudanongninivsaeggen  slvinafifodlstufivgauasSium
MIANBIN  vnauannTnaendsfiveonadalluda  enafityyissnniueade
Fauin TasanzAufifiUofiond silt o uwazRBurSedagdn viilidusanuesianios
LignnsolnaiuAnl A suasian e g dilianmdainnsveeawie Hanies
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Table 7. Effects of rhizobial inoculation on number of nodule grain yield, %N of
seed and % nodule occupancy by inoculated strain of soybean under upland
rainfed in the post rainy season (Bhromsiri and Shutsrirung,1986).

treament number'of grain yield % N of seed % nodule
nodule kg/rai occupancy
perplant
control 9.89 196.8 3.33 0
4 kg N/rai 8.80 224 579 0
inoculation 18.30 184 6.04 29.53
inoculation
+
2 kg N/rai 20.04 193.6 5.96 38.78
LSD 0.01 8.56 * & 16.80

* = non significant

pflugnmuisdaduamnunaodion  wninszfogauuludaely  FolslmDonflly
agnudntaniosludusnieftiaegsealuinluginolinnin fezduldananed s
nesedana dudaniesfidgnindfaeslasliegnde SusfiResndeflsagning
wsnvopnn  wasuanssnasfinuUlndusnotiosingn  SoysdannaflmAutena
s dufiardodldifelsla fondmiumstgndaniesnnad  dwmndosnsliiannmees

Folsln Doninnwoiviunanesuasonaniataivies (Bhromsiri  and Shutsrirung.
1986)
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Table 8. Residual effect of N fertilization and rhizobial inoculation on nodulation,
% nodule occupancy of the inoculated strain and yield of soybean in the
second year (Bhromsiri and Shutsrirung, 1986).

1*! year treatment no.nodule” % nodule seed yield”
per plant occupancy kg/rai
control 10.80 0 209.6
4 kg N/rai 11.70 0 232.0
inoculation 10.80 2.89 246.4
inoculation +
2 kg Nfral 13.90 2.67 21322

* =non significant

M5l SuUnULAId IS UnIsHAAT
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Tarle 9. Effect of Azolla incorporation on grain yield of RDI reic variety.

treatment yield (kg/rai) yield index

control 355.2 100

6 kg N/rai 361.6 106

4 crops of Azolla 534.4 150

1 crop Azolla incorporation +

3 kg N/rai 462.4 130
600 kg/rai manure 302.4 84
surface application of

rice straw 1.28 T/rai 304.0 86

*Fresh weight of 1 crop of azolla = 1 T/rai

N0 AeeALRY waznme (2526)

Table 10. Effect of Azolla incorporation and N fertilization on some physical
properties of the top soil (0-10 cmdepth ) after continous cultivation of
three crops of rice.

treatment Bulk density  saturated hydralic aggregare  available
(g/ce) conductivity (cm/hr)  stability soil miosture
(MWD) (%)
control 1.42% 0.51° 30.99°¢ 9.83°
6 kg N/rai 1.55¢ 0.43 ¢ 27.95 9 9.97 b
4 crops of azolla
incorporation 1.25% 0.54 ¢ 43,59 % 10.29 *

crop of azolla
incorporation +
3 kg N/rai 1.41 % 0.51° 29.75% 9.80 ¢

* figures in the same column followed by the same letter were not significantly different at 0.05 % level by
Duncan's new multiple range test.
fun ;. moomlR wazne(2526)
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THE STUDY ON WATER BALANCE OF OILSEED CROPS
IN THE NORTHERN THAILAND
1. WATER BALANCE OF SUNFLOWER UNDER IRRIGATION CONDITION

T. Klodpc.ng, S. Sukkasem and C. Nimmalungkul

ABSTRACT: The study was conducted under three irrigation schedules as 7, 10 and 14 days interval
at the MCC experimental plots in late December 1986. Sunflower seeds (Hysun # 33) were drilled
on the two-rows seedbed with plant spacing 75 x 25 cm. At 15 DAE, side-banding of 15-15-15
fertilizer and Borax were applied with the rate of 200 and 125 kg ha'! respectively and irrigation
schedules with 50 mm of water per time were established. Soil moisture content at different depths
(10 ¢m interval) was determined at one day before and after irrigation throughout the growing
period. The PET, ET, and Kc values were calculated from the agrometeorological data. Crop water
reguirement was calculated from the water balance equation by mean of lysimeter which installed
in the middle of cach experimental plot. WUE was also calculated from the ratio of grain yield to
the total water used throughout the growing period. Plant samples were weekly taken to determine
the yicld components and finally the grain yield.

The results shown that total water used of sunflower crop throughout the growing season
was 307.3 mm. The maximum values of E_T, and Kc were 5.4 mm day ' and 1.5, respectively. These
values were found during the flowering period as same as the highest water reguirement. WUE
based on grain yield was 0.8 kg m>, Average soil moisture content and the amount of soil

water  uptake were different among the irrigation schedules. This brought to the differences
in plant growth and grain yield. The highest growth rate and grain yicld were recorded from the
10 days irrigation treatment.

MednUgRmeaiuszeninemani Anzineasmans amAnudegesin WJodle s0002

Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50002,
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AmszLnEAsFEas  wnanedngaslnd Iﬂmﬁmwﬂqnwmmfﬁvm{ Hysun # 33
unissUgnuuuunag  Nszves ‘U‘jmﬂ% 75 X 25 N, Anslstjonsuinm 15-15-15
LarvoLIndnisInn ez Tusonuda 15w ludain a2 uaz 2 nn/l3 AnnsAy
alaasieatud S uszsznalunssatsznm Sefleyg 8 szpzdiofiufie 8nns
FaUTEIUNA 5] STBZ 7, 10, WRT 14 su/efs Uswoehldudazadadun so w.
Taofizmavssutasdmiunssatssmmdszszezidu 20 X 20 . fiffnanszasuias
1eaaddladfmefuuuszunsh (drainage type lysimeter) 171 gn e NIl
PBINHAZ TH

AM35Iu5INVaYAaNugIM (Data Base Collection)

1afinssauTandoyass 9 #lunsdnmndeimeolud  fe

1. ToyanngaReN NG ¢ FauAdudgnniuas Juaunse Fafstaafiufion
NONER mmmuqmummwmmﬂmmmawmmﬂ%%mwmwwmmmm@m‘smwa

2, mwmamﬂnﬂaummmammmﬂ"lmmmm H

3. vmIaUinmenediludnnn g szezawin 10 Tw.fleszdu so T,
A 9 nforpnuazvRIN ITRUIEIIH 1 U Taonsldindosianaduuuuldfianen
(neutron moisture meter)

4. FAmTAUEBEN TN UA T Re AR Ng  (plant height) sty

o

(leaf area index, LAD) uwazdwlnusds (total dry weight) 7n ) fUaAnodinazid

395y WAEHANEATBILNERLUT19gATY

a5 e any (Crop Water Requirement)

Ladsanildinn LA omennsldineesiy (Sukkasem, eral, 1085) uazld
Fmsfauanaindeysdld  Tegldaunisnisanaadvesia (water balance equation:
Doorenbos and Pruitt,1977) g

ET = P+1-D+AS

f13ANUTSLMENY  (evapotranspiration)

o))}
(0.}

Lija ET

o]
o))}
=

Y3unmsianufian (amount of rainfall)
USumsnAlyimeuns (supplementary water)

o))}
™@

YSminIzuessginguans (drainage water)

®n b
@

AS R ne s i3 unmAaNEsluAs  (soil moisture changes)
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Mdutsz@nsmslsiin (Crop Coefficient, Kc)

IildToyanegnflonineuiefmansindnoainwnisnisszivne (potential evapo-
transpiration, PET) lasnasldmunisvesnunsu (Penman's formular ., Penman, 1956 .,
Frere and Popov,1979) fg

ARn + yEa
A+y

PET=

= “@

o Rn Ao wisemisBgnfiadslusoufiny (weekly mean value of net
radiation)
Ea fo wnowvesuslslawfin (aerodynamic term)
A A awdussnswauduleduda  (slope of saturation vapour
pressure curve)

Y fie frnaflalnsaesn (psychrometric constant)

Faendutszantnslsinvesis (Ke) Afednsiganszwine PET fu ET lu
Faan s q wszdUssBniawlunsliin (water use efficiency, WUE) ffig
frsnmauszninsnaniatuLs e ninfinslslUfemun  (Doorenbos  and Kassem,
1979., Lomas et al., 1974)
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Figure 1. Variations of rainfall and evapotranspiration (ET) in sunflower with time

during the experimental period.
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Figure 2. Variations of evapotranspiration rate (ET) and crop coetficient (Kc) in

sunflower during the experimental period.
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Figure 3. Average soil moisture content at one day before and after irrigation under
different irrigation schedules, (A) 7 days, (B) 10 days, (C) 14 days andthe

label area showed the amount of soil water uptake by the sunflower crop.
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Figure 4. Variations of LAI of sunflower at different time and irrigation schedules.
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Figure 5. Variations of sunflower height at different time and irrigation schedules.
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Figure 6. Variations of total dry weight of sunflower at different time and irrigation

schedules.
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PRODUCTION OF MISO FROM LOCAL RAW MATERIALS

Renu Pinthong , Chanhom Somsanguan and Ratana Attabhanyo

ABSTRACT : Miso of fermented soybean paste could be produced acceptably by using localsoy -
bean and sticky fice. Best formula consisted of 3 kg soybean,; 3 kg sticky rice and 1.5 kg salt (NaC1).
Cooked and ground soybean, sticky rice Koji of (Aspergillus oryzae and salt were mixed throughly
according to the above formula. The mix was pressed with 5 kg brine in a plastic bag and fermented
in earthen jar at room temperature for 6 months or under sunshine for 2 months. Currently Miso
produced by Royal Project followed this method. The attempt to replace sticky rice with non-sticky
rice was unsuccessful.
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Table 1. Chemical Compositions of 6 Miso recipes .

recipe  moisture crude’ fat protein2 total reducing  salt
protein carbohy- sugar
drate

% %o % % % % %

1 48.2 16.81 5.89 9.97 22.5 13.00 21.1

2 59.8 23.49 4.22 9.0 11.75 6.50 19.5

3 53 21.38 4.49 10.1 11.75 4.00 22.0
4 49 .4 15.85 2.06 8.90 21.5 16.50 16.27
5 51 20.89 4.49 8.16 19.75 15.00 14.55
6 56.4 16.92 3.12 9.0 22.5 13.50 12.05

1 crude protein according to Pearson (1976).
2 protein according to Lowry et al. (1951)
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Table 2. Sensory evaluation of 6 Miso recipes by 3 experts.

recipe  likevery  like indif- dislike  dislike very  total average

much ference much scores scores

5 4 3 ) 1
1 I 12 4
2 A, 3 1
3 / / 4 1.33
4 / / / 9 3
5 /] 3 1
6 / / 6 2
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