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Responses to Water Strees of Sunflower

(Helianthus annuus L.)

by

Chalermpone Sampet"

Abstract : Growth and yield of Helianthus annuus cv. Hysun 33 was studied under withholding of water
at various stages of plant development and irrigation frequencies (every 1, 2, 3 and 4 weeks) at the Faculty of
Agriculture, Chiang Mai University during January - April 1987 on paddy soil (clay loam - sady clay loam).

Total dry matter LAI and seed yields were not affected by withholding water treatments when compared
with weekly irrigation, but affected by irrigation frequencies. The mean value of seed yield from over all
withholding water treatments was 3.37 tha. Seed yields and also total dry matter and LAl
significantly decreased when irrigation interval increased. The most infrequent irrigation treatment reduced
yield by 52 %. The reduction in seed yield was due to decreasing in number of seed per capitulum and seed
size. Seed oil content was significantly decreased when irigation interval increased. The oil content of
42.1 % was observed from the every 4 weeks irrigation treatment compared with 51.4 % observed from
the weekly irrigation one. Leaf water potential at predawn, late morning and midday throughout crop cycle are
described.
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Responses 10 Water Strees of Sunflower (Hellanthus annuus L.)
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Introduction

Sunflower is a crop of increasing impor-
tance in northern Thailand, as it can be grown in
upland arcas as a postrainy season crop or on
low-lying areas as an immigated cool dry
season crop. Under such growing conditions,
therefore,
water can occur during any stage of
development, The effect of water stress on
growth and yield depend on time, severity and
duration of stress (Kramer 1983). It has been
revealed elsewhere (Connor et al . 1985 ;
Stegman and Lemert 1981 ; Robinson 1987) that
the greatest reduction in yield of sunflower
was found when water stress occured in the
budding through to anthesis stage. A positive
relation between  irrigation intervals and yields
has also been reported (Kandil 1984).

water stress due to shortage of
plant

The objective of this investigation was to
determine the critical growth
affected by water stress and to evaluate the

stage when

115

effect of imigation frequencies on growth and
yields.

Materials and Methods

Two field experiments were conducted on
paddy soil at the Faculty of Agriculture, Chiang
Mai University during January - April, 1987. The
soil is clay loam - sandy clay loam. The data
for evaporation pan (E - pan) and rainfall
during the experiment period arc shown in

Appendix 1.

Experiment 1: Effect of withholding water
at various stages of plant development on growth
and yields. Five water stress treatments werc
imposed by witholding water 2 weeks during
the following stages of plant development :

: Beginning at ten leaves stage.
R : As the inflorescence becomes visible

1
(surrounded by immature bracts)
R : Beginning at the inflorescence head

above the surrounding leaves.
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R5 : Beginning at anthesis

R7 : Beginning at seed filling
Control (weekly irrigation) and check (non-
irrigation) plots were also incorporated in the
experiment (see Appendix 2.). The experi-
mental design was a RCB with four replications.
Plot size was 3 x 8 m. Sceds were sown in four
rows per plot with spacing 75 cm between rows
and 50 cm between plants. Mecasurements
were taken from the two central rows of each
plot. Samples to estimatc DM and LAI were
taken at full bloom stage. Leaf resistance (leaf
waler potential) and stomatal resistance were

measured throughout the crop cycle.

Experiment 2 : Effect of irrigation fre-
quencies on growth and yields. The treat-
ments consisted of four irrigation frequencies
(every 1,2, 3,and 4 weeks) and a check plot
(non-irrigation). A randomized complete block
design with four replications was used in
this investigation. A plot size is the same as
experiment 1. Total DM and LAI were mea-
sured at full bloom stage. Leaf and stomata

resistance were recorded.

Leaf resistance was measured at pre-dawn,
late moming (10.00 h) and midday (12.00 h) on
the day before watering. Stomatal resistance was
measured  at midday only on the days before
watering. Leaf and stomatal resistance were
measured with pressure chamber and a auto-
(model MK 3 Delta-T

Device) respectively. Both measurements were

matic poromelter
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made on the uppermost fully expanded leaves.
A hybrid cultivar (Hysun 33) was used in both
experiments. All experimental plots received
350 kg/ha of 15-15-15 and 10 kg/ha of borax
before sowing. Irrigation was by flooding and

then draining after the soil was saturated.

Resulits

Leaf water potential and stomata resis-
tance

There was a large difference between
predawn and midday leaf water potential
from all treatments of both experiments. Leaf
water potential gradually declined after

Both predawn and midday leaf
potential during the 2 weeks of with-

sunrise.
water

holding waler at any growth stage were found
to be lower than that of the control plant (weekly
irrigated) (Table 1). The later the withholding
of water was imposed, the lower the leaf water
potential observed. The observed pre-dawn
and midday leaf water potential from the
withholding water treatments ranged from
-1.0 to -5.6 bars and -9.5 to -16.4 bars respec-
tively. This contrast with -1.0 to 3.6 bars and
-7.7 1o -10.3 bars respectively observed from
the control.  The more frequently irrigated the
plants, the higher leaf water potential (Table
2). Pre-dawn leaf water potential of the weekly
and non-irrigated plants gradually declined as the
plant age advanced (Figure 1). The non-irri-
gated plants gave lower values for leaf water

..‘l‘-'
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Table 1 Mean values of leaf water potential of sunflower cv.Hysun 38 after the withholding

: of water beginning at various stages of plant growth for two weeks.
' Treatments Leafl water potential (» bars)
predawn late morning midday
Weekly irrigated 2.1 (1.0-8.8) 7.4 (8.6-8.7) 9.8 (7.7-10.8)
v, 1.2 (1.0-1.6) 8.8 (8.4-9.4) 10.0 (9.5-10:5)
R, 2.5 (2.0-3.0) 9.7 (9.2-11.0) 13.0 (10.6-15.8)
R, 4.0 (3.0-5.8) 10.8 (7.0-11.8) 18.4 (10.2-16.4)
R, 4.6 (3.6-5.6) 10.4 (9.6-12.0) 18.5 (13.0-14.8)
R ; . - -
Non-irrigated 4.6 (1.6-7.0) 10.4 (7.6-12.0) 18.2 (10.1-14.9)

Values in brackets were observed throughout the crop cycle.

= Table 2 Mean values of leaf water potential of sunflower (measured before rewatering)
under different irrigation frequencies.

"

Irrigation frequencies Leaf water potential (- bars)
(week) predawn late morning midday
1 2.1 (0.8-3.2) 6.6 (2.4-9.4) 9.5 (3.5-12.4)
2 4.6 (3.2-5.5) 11.7 (10.0-18.0) 14.4 (13.4-15.8)
3 6.6 (5.4-7.9) 14.8 (12.9-15.7) 16.4 (16.8-16.9)
4 6.6 (3.7-9.7) 14.2 (10.2-17.8) 16.6 (18.7-19.6)
Non-irrigated 5.6 (1.7-81) 12.9 (5.2-16.4) 14.9 (7.2-18.0)

Values in brackets were observed throughout the crop cycle.
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Figure 1 Leaf water potential of sunflower. under weekly irrigation ( #) and
non-irrigation (o)
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Figure 2 Stomata resistance of sunflower under weekly irrigation (0)
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Figure 8 Moisture contents of sunflower grown soil under weekly irrigation (¢) and

non-irrigation (0)

potential than the weekly irrigated ones.The leaf
water potential after weekly irrigated plants also
decreased gradually with plant age. However,
The leaf water potential of more grown plants
were found lower than that of the plants
during the young stage. This was due mainly to
the higher atmospheric demand (Appendix 1) and
larger leaf area at the time of measurement..

difference and

There was a small

inconsistentcy in stomata resistance among
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the treatments. However, a larger difference was
observed between the weekly and non-irrigated
treatments (Figure 2). The plants of the latter
showed a higher stomatal resistance indicating
that the stomatal opening on the leaf surface
became narrower. It is likely that there is a
negative relationship between stomata resistance
and leaf water potential. The stomatal resis-
tance increased when leaf water potential
decreased.
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The trend of change in leaf water potential
during the crop cycle was similar to that of
soil moisture content. The lower the soil
moisture content observed, the lower the leaf
water potial recorded. Soil
from the non-irrigated treatment was much lower
than from the weekly irrigated one, and
declined more rapidly during the crop cycle (Fig-
Moisture content of the soil at 30-60
cm depth was higher than that at 0-30 cm.

moisture content

ure 3).

Agronomic responses

Experiment 1 There was no significance
in growth (Table 3) and sced yield (Table 4)
among the treatment means except for the
non-irrigated treatment which gave lower results.
The observed total DM and LAl of the non-
irrigated treatments were 3.46 t/ha and
1.8 t/ha respectively, whereas the other treatments
gave values of 5.27 - 5.80 t/ha and 2.7-3.3
respectively. Both withholding water and con-
trol treatments yielded ranging values from 3.22
t/ha to 3.54 t/ha, compared with 1.48 t/ha
obtained from the non-irrigated one.

Experiment 2 Both growth and yields
were significantly affected by the irrigation
frequencies (Table S and Table 6). Total DM,
LAI and yields markedly decreased with the
increasing irrigation intervals. The weekly irri-
gated plants gave the highest yield of 2.69 tha
and this decreased by 12 %, 33 % and 51 %
as the irrigation was applied every 2, 3 and 4
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weeks respectively. Non-irrigated plants gave
the lowest yield of 0.66 vha. The most re-
sponsive yield component to water stress was
the number of seeds per head and the weight
of 100 seeds (Table 6).

Seed oil contents significantly decreased as
irrigation intervals increased (Table 7). The
observed values varied from 42.1 % -514 %
depending on irrigation frequencies. On the
other hand, less frequent irrigation tended to
increase seed protein content but the differences
were  not significant.
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Table 3 Total dry matter, leaf area index and plant height of sunflower (cv. Hysun 88)

after withholding water for two weeks at various stages of plant growth.

Treatments DM LAI Plant ht.
(U/ha) (cm)
Weekly irrigated 5.39 2.7 188
5.27 3.0 180
R, 5.43 3.1 178
R, 5.80 3.3 187
R, 5.62 3.1 182
R, 5.51 2.8 185
Non-irrigated 3.48 1.8 142
LSD (5%) 0.838 0.7 14.6

Table

4  Seed yields and yield components of sunflower (cv.Hysun 33) as affected
by withholding water for two weeks at various stages of plant growth.

Treatments Dry seed wt. Capitulum Noseed per 100 seeds wt.
(Uha) size (cm) capitulum ®
Weekly irrigated 3.56 214 1476 8.0
v, 3.22 194 1801 5.8
R, 3.48 20.8 1517 5.8
R - 3.4 209 15286 656
R E 3.568 209 1463 6.0
R, 3.22 20.6 1420 5.6
Non-irrigated 1.48 14.0 864 81
LSD (5%) 0.56 2.4 202 0.6
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Table 5 Total dry matter, leaf area index and plant height of sunflower (cv. Hysun 38)
under different irrigation frequencies.

Irrig. frequency DM LAI Plant ht.
(week) (UVha) (cmy)
1 497 256 171
2 359 21 160
3 2.84 15 146
4 2.73 13 133
Non-irrigated 1.88 04 90
LSD (5 %) 0.58 03 19.8

Table 6 Seed yield and yield components of sunflower (cv.Hysun 33) under different

irrigation frequencies.
Irrig. frequeacy Dry seed wt. Head diameter No.seed per 100 seeds wt.
(week) (tha) (cm) head ®
1 2.69 19.1 1808 51
2 2.38 171 1209 45
3 179 14.8 067 4.8
4 1.81 12.7 836 3.8
Non-irrigated 0.86 0.6 462 85
LSD (6 %) 0.183 0.9 143 0.3
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Table 7 Seed oil and protein contents of
sunflower (CV. Hysun 33) as
affected by irrigation frequencies.

Irrig. frequency % DW
Oil Protein
1 514 15.8
2 463 186.0
] 46.7 16.1
4 421 16.9
Non-irrigated 416 16.9
LSD (5 %) 1.8 NS
Discussion

Plant and water relationships

Leaf water potential was affected by the
soil water regime. The more severe the
stress, the lower the leaf water potential ob-
served. The leaf water potential of all treatments
gradually declined from predawn to midday.
The idea of using pre-dawn and midday leaf water
potential as an indicator of stress was sug-
gested by Slatyer (1969). It is clear from Table
2 that the less frequently imrigated plants were
much more affected by water stress. The pre-
dawn leaf water potential data for control plants

(weekly irrigation) in this investigation indi-
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cates that the plants would be more affected
by water stress as crop growth advances
(Figure 1). This is probably due to a higher
atmospheric demand and greater plant growth.
Although not much difference was observed
between the stomata resistance of the control
plants and that of either the plants under the
withholding water treatments or that of the less
frequent irrigation treatments, greater differ-
ence was recorded between the control and
the check treatments. It was seen that plants
under weekly irrigated treatment were least

affected by water stress.

The soil moisture content of the non-irmi-
gated plot was rapidly depleted as time went
by (Figure 3), and weckly irrigation was not
enough to maintain the soil moisture level
throughout the crop cycle at the same level as
in early growth phase. A marked increase in
soil moisture towards the end of the experiment
was duc to rain during that time (Appendix 1)

Growth and yields

Withholding water for two weeks at the
beginning of any stages of plant growth of
sunflower in this investigation was not detri-
mental to growth and yields. although those
plants were under more stress than the control
plants as indicated by a lower leaf water poten-
tial. This was probably because the stress was
not severe and its duration short. A good

recover of sunflower after water stress relief

[+
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Responses to Water Strees of Sunflower (Hellantbus snowus L.)

has been reported. Sobrado and Rawson (1984)
found that the rate of leaf expansion of mildly
stressed sunflower was up to three times greater
than the normal plant after water stress relief,
This could explain why dry matter accmulation
and LAI were not affected by the 2 weeks water
withholding. However, there was a positive
relationship between growth and yield and
irrigation frequencies. The less frequently the
plants were irrigated, the more severe the
stress. An average minimum and maximum
midday leaf water potential of -13.4 bars and
-19.6 bars respectively, were observed in all
irrigation  frequency treatments except for the
weekly irrigation treatment which gave respec-
tive values of -3.5 bars and -12.4 bars (Table 2).
These leaf water potential values were below
level of -12 to -15 bars, and this affected
growth and yields (Stegman 1983). Decreasing
yield was mainly due to decreases in the yield
components: the number of seeds per head and
seed weight. The plants from the irrigation
frequency experiment should be wunder a
longer and more severe stress than those plants

from the withholding water experiment.

The results from experiment 2 showed a
good linear relationship between seed yields
and between LAI or DM (Figure 4) but seed
yield tended to decline with higher DM although
the linear trend explained a high variation in yield.
It is possible that seed yields can be increased
if such linear relationship with LAl upto 5 is
reported (Cox and Joliff, 1986). In the case of
the DM aspect, Donald (1962) stated that an
economic yield (seed yields) depends on
biological yield if increasing such a biological
yield does not decrease the harvest index.
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Influence of Cow Weight on Preweaning Performance

of White Lamphun Calves

i

ginnd Fausen
Suwat Rattanaronchart”

Abstract © Data of birth weight (18.3 + 2.2 kg.) with 173 records and of preweaning ADG (0.251 + 0.070
kg./day) and weaning weight at 205 days (69.7 + 13.7 kg.) each with 168 estirmates of White Lamphun calves
were used in this investigation.

The influence of weight of dam on birth wight, preweaning ADG, and weaning weight were highly
significant (P < .01) Calves from heavier cows grew faster and were heavier at birth and weaning than calves
from lighter cows. Cow weight change during suckling significantly influenced (P < .05) preweaning ADG and
weaning weight. Calves from cows gaining weight grew faster and were heavier at weaning than calves from
cows losing weight. Age of dam did not significantly influence the three calf’s  traits.

Sex of calf significantly affect birth weight. but did not significantly affect pteweming ADG and
weaning weight of calves. Calf’s birth weight did not significantly affect the other two traits stndned

Results from this investigation suggested that White Lamphun cows rurmg qmder limited natural
grasses may produce better calves, if their body weight at parturition werc high, and gain as much as possible
weight during suckling.

Y windnamees ruzinuasmnTas imymndedoaini
'/ Department of Animal Science, Faculty of Agriculture, Chiangmai Uiversity,
Chiangmai 50200, THAILAND,
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Table 1. Analysis of variance of birth weight, preweaning average daily gain, and weaning

weight of White Lamphun calves.

Sourece of Birth weight Preweaning ADG Weaning weight

variation ar MS dr MS dr MS
Sex 1 208" 1 0.00 1 0.005
Year-Season 16 6.35 18 0.010" 16 425.097"
Age of dam 1 448 1 0.002 1 90.114
Weight of dam (] 10.50" 6 0.010" [} 408.024"
Dam weight change - . 5 0.008" 5 836,687
Birth welght - . 1 0.002 1 168.757
Error 138 4.08 127 0.002 127 94.261

" Highly significant (P < .01)

Table 2. Least squares effects of weight of dam and dam weight change on preweaning

traits of White Lamphun calves.
Effects Birth weight Preweaning ADG Weaning weight
kg kg/day kg
Weight of dam
180 to 200 kg. -8.22 (1.18) -0.101 (0.080)" -20.89 (8.08)"
200 to 220 kg. -2.73 (L.07) -0.081 (0.027) -18.51 (5.50)
220 to 240 kg. -1.87 (1.07) -0.068 (0.027) 18.87 (5.48)
240 to 260 kg. -1.87 (1.08) -0.050 (0.027) -10.27 (6.46)
260 to 280 kg. -1.81 (1.09) -0.030 (0.0286) -8.21 (5.40)
280 to 300 kg. -2.45 (1.21) 0,006 (0.080) -19.69 (6.10)
300 to 344 kg. 0.00 0.00 0.00
Dam weight change
30 to 40 kg. . 0.138 (0.088) 28.85 (7.89)
20 to 80 kg. - 0.095 (0.031) 19.47 (6.35)
10 to 20 kg. . 0.081 (0.028) 16.60 (5.78)
0 to 10 kg. - 0.079 (0.026) - 16.22 (5.26)
0 to -10 kg. - 0.046 (0.024) 0.42 (4.99)
<10 to -20 kg. . 0.00 0.00

*Figures in parenthesis are standard errors of estimates,
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Table 3. Least squares means of weight of dam and dam weight change on preweaning

traits of White Lamphun calves.
Effects Birth weight Praweaning ADG Weaning weight
kg kg/day kg
Weight of dam
180 to 200 kg. 17.24 0.220 63.37
200 to 220 kg. 17.78 0.241 87.75
220 to 240 kg. 18,58 0.254 70.38
240 to 260 kg. 19.00 0.272 78.99
260 to 280 kg. 1915 0.202 78.05
280 to 300 kg. 18,01 0.226 64.56
300 to 344 kg. 20.40 0.322 84.26
Dam weight change
30 to 40 kg 2 0826 85.11
20 to 80 kg . 0.283 76.28
10 to 20 kg. - 0.269 73.35
0 to 10 kg. . 0.267 7297
0 to -10 kg. . 0.234 6617
-10 to -20 kg. : 0.188 56.76
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Rapeseed Meal as a Protein Source in Poultry Diets
1. Laying Hens

qwu Am33nand uasyebou Saxburzna
Suchon Tangtaweewipat and Boonlom Cheva-Isarakul”

Abstract : The use of imported rapeseed meal (RSM) from India and China as a source of protein substituted
to soybean meal (SBM) was investigated in layer diets. The levels of RSM were 0-16% of
the diet in Exp I and 0-12% in Exp Il which were equal to the substitution level of SBM at 0-100% and 0-75%,
respectively. The ME content of the diets in Exp I was allowed to decrease with the increased level of RSM while
all diets in Exp II were adjusted to be isocaloric with rice bran oil. In each experiment of 252 days, 2
40 heads of Hubbard pullets were alioted to 4 treatments cach with 5 replicates. They were individually kept in a
battery cage with ad libitum feeding under 17 hours light daily. Without ME adjustment (Exp I) feed intake and egg
production decreased with the increased level of RSM. On the other hand, when ME of the dicts
was adjusted to be isocaloric to the control (Exp II), there were no significant differences on egg production and

feed intake, Egg size in both experiments was inferior with the increased RSM level.

Y pmindarmans auzinuaseond aninndoSoalwi Foalwi 50200

Department of Animal Science, Faculty of Agriculture, ChiangMai University, ChiangMai, 50200
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Table 1 Nutrient composition (% Air dry basis) of rapeseed meal compared to soybean meal .

Rapeseed meal Soybean meal
(NRC, 1084)
Dry matter o183 80.0
Crude protein 36.7 440
Ether extract 81 0.8
Crude fiber 16.8 7.3
Nitrogen free extract 26.5 20.1
Ash 8.1 7.8
Metabolizable energy (kcal/kg) 1580" 2230
Essential amino acid
Lysine 197" 208
Methionine 0.76 0.85
Cystine 0.97 0.69
Threonine 1.57 1.81
Tryptophan 0.48 0.62
Isoleucine 144 2.89
Leucine 2.43 8.52
Histidine 0.92 115
Phenylalanine + Tyrosine 2.45 $.55
Valine 1.84 2.34

" Analyzed by Thai-German Animal Nutrition Project Laboratory, Chiang Mai Univ., The value investigated in this experiment.

¥  Wiseman (1987),
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Table 2 Composition and nutrient contents of the experimental laying hen rations.

Level of rapeseed meal (RSM, %)

Ingredients Experiment 1 Experiment 2"
In diets 0 8 12 16 4 8 12
Substitute SBM 0 50 75 100 25 50 76
RSM (36.3% CP) - 700 1190 1580 3656  7.90 1218
Soybean meal, SBM (44% CP) 12.68  6.34 817 . 9.51 634 817
Rice bran oil . . . . 052 185 2.18
Yellow corn 6197 60.41 5958 5885 6096 5005 5711
Rice bran 10,00 1000 10.00 10.00 10.00 10.00 10.00
Fish meal (35% CFP) 700 7.00 700  7.00 700 7.00  7.00
Oyster shell 750 750 750  7.50 750 750  7.50
Dicalcium phosphate 020 020 020 020 020 020 020
DL - Methionine 0.06 008 008 008 0.06 008 0.06
L - Lysine 0090 009 009 009 010 010 010
Salt 025 025 0325 026 025 025 026
Vitamin - Mineral premix 025 025 025 025 025 025 025
Total 100.00 100.00 100.00 100.00 100,00 100.00 100.00
Calculated chemical composition ; (% air dry basts)
cp 18614 16.08 16.07 16.02 16.00 16.00 16.00
ME (kcalkg) 2850 2770 2740 2700 2850 2850 2850
EE 409 421 427 434 465 551 3.87
Linoleic acid 1.78 1.72 1.69 166 201 238 275
CF 446 520 560  6.00 479 518 5.68
Ca 3.48 3.52 8.54 3.50 3.50 3.652 $.54
P available 039 040 041 041 040 040 041
Methionine 035 087 038 039 036 037 038
Lysine 0.80 0.79 0.79 0.78 0.80 0.80 0.80

" Control group (0 % RSM) as same as Experiment 1.

¥ Vitamin and mineral premix provided in mg/kg of diet (except as noted) : Vit. A 12,000 JU ; Vit D3 3,000 1U ; Vit ES0 12 ;
Vit K3 2;vit Bl 1.5; Vit B2 5.5 ; Vit B6 1.5 ; Vit B12 12.5 g ; Nicotinic acid 30 ; Pantothenic acid 11 ; Folic acid 0.6 ;

Choline chloride 400; Iron 45 ; Copper 7.5 ; Manganese 75 ; Zinc 65; Cobalt 0.2 ; lodine 1.1; Selenium 0.1 and Antioxidant 50.
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Table 3 Production performance of laying hen fed diets containing varying levels of rapeseed
meal (RSM) during 252 days in Experiment 1 and 2.

Level of RSM (%)
In diets 0 4 8 12 16 Pooled
Substitute SBM 0 25 50 75 100 SEM
Experiment 1 : (Unbalance ME value)
Egg production (%) 71.84* 73.04" 60.48" 686.27 0.72
Feed intake (g/day) 100.8" 96.6' 02.0" 005" 0.66
Feed used (kg) per
- doz eggs 170 L57" 159" 1.65% 0.02
- kg egg produced 2.41' 2.30" 2.88" 2.39" 0.02
Liveweight gain (g) 76.8" 75.6" 40.0" 4.2 5.8
Mortality (%) 8.7 10.0* 83 5.0" 2.45
Experiment 2 ! (Balance ME value)
Egg production (%) 7748 7590 7614’ 75.81° 0.44
Feed intake (g/day) 118.4° 100" 118.0° 110" 0.85
Feed used (kg) per
- doz egg 176" L78 179" 178" 0.01
- kg egg produced 224" 221" 228 2.81' 0.02
Liveweight gain (g) 279.2" 159.6" 107.6" 118.8" 15.7
Mortality (%) 5.0" 8.8 5.0° 5.0' 1.96

** Means within column with no common superscripts are significantly different (P < 0.05)
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ANUUANAIIAY (R15197 4)
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Table 4 Egg quality of laying hen fed diets containing various levels of rapeseed meal (RSM)
during 252 days in Experiment 1 and 2 ,

Level of RSM (%)
In diets 0 4 8 12 16 Pooled
Substitute SBM 0 25 50 75 100 SEM
Experiment 1
Egg weight (g) 58.58' - 57.02" 57.07" 57.50* 0.21
Second eggs quality (%) 016" - 014" 018" o’ 0.06
Experiment 2
Egg weight (g) 65-78° ©66.27ab  65.40™  68.80" . 0.29
Specific gravity 1.085" 1.086a 1.085" 1.087 - 0.001
Haugh unit 8515 84.15a 84.56" 84.00" - 0.34
Egg shell thickness (mm) 0.340° 0.343a  0.38¢" 0.347 - 0.001
Egg yolk color (score) o 9.5a 0.4 0.4" : 0.08

** Means within column with no common superscripls are significantly different (P < 0.05)
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Table 5 Performance and cost of production of laying hens fed diets containing various levels
of rapeseed meal (RSM) during 252 days.

Level of RSM (%) Egg Feed per Cost of feed per'/

In Substitute production doz. eggs kg. feed doz. eggs

diets SBM (%) (kg) <———erm— (Bf) —— ———>
Experiment 1

0 0 71.84 1.70 5.22 8.87

8 50 73.94 1.57 4.96 7.79

12 75 69.48 1.59 483 7.68

16 100 66.27 1.65 4.70 7.76
Experiment 2 —

0 0 77.43 1.76 5.22 9.19

4 25 75.90 . 1.73 5.16 8.93

8 50 76.14 1.79 5.12 9.16

12 75 75.81 1.76 5.09 8.96

w

Y Ingredient prices (Bahtkg) : Yellow com 3.50 ; Rice bran 4.00 ; Soybean meal 9.50 ; Fish meal 14.50, Oyster shell 1.60 ; Dica
Icium phosphate 10.00 ; DL - Methionine 100.00 ; L. - Lysine 75.00 ; Salt 2.50 ; Premix 65 ; Rice bran oil 15.00 ; and Rapeseed

meal 5.00.
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Table 6 Daily nutrient intake (CP, ME, Methionine and Lysine) of laying hen fed diets
containing various levels of rapeseed meal (RSM) during 252 days.

% RSM % RSM CP ME Methionine Lysine
in diets substituted SBM ®) (keal) (g) ®
Experiment 1 : (Unbalance ME value)
0 0 16.2 286.9 0.35 0.80
8 50 16.6 267.6 0.36 0.76
12 75 14. 2621 0.356 0.73
16 100 14.5 2444 0.35 0.71
Experiment 2 : (Balance ME value)
0 0 18.3 823.2 0.40 0.1
4 25 175 310.9 0.39 0.87
8 50 181 322.1 0.42 0.90
12 75 17.8 316.4 0.42 0.89

enfFoufvyseninauisoninns
Nimouui'lfi'rfmmﬂumam Usingn
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naunqun‘l&'mmmsn'lunthuwmwm
nindunasiegias (mismiiuleninis)da
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. UANANINAANAIUANAAIY LA W

HANAA IUAARININ (66.3 vs 71.8%, AWAIAD)

145

dmunaveniminlifdvunanea
mnm mamumshmnm]mn'luqmmms
yaapamsmaneaiu @m3ei 4) ewiduwa
nnnfinunia luiuisuiuiivfinuasas
deldmnisil@a @msai 2) uazerwiura
iioa9nasiy Glucosinolate 71l lumnisilda
s anuannsnlumainsaeziTuam1s
Toilu 119152 Tomidanasdawaldvinag
WoaIWidnasdan Faa Shannon and Whitehead
(1974) D% Doran et al. (1982) 310w
n3a v idu@I¥iia Linoleic acid UBNIA
peii Tuim 15 Tediuiinasovuravesea 1y
Taommzreslvlunmsmaaesi 1 eeiiviia
mnmmauﬂmquamwuuﬁmm ANINYUIA
osliupanismaansdt 2 elinisléiuiu
snnnqnu"lﬂﬁwnsa‘lwu'\uaum (Linoleic
acid) t]qms'lfmnmlﬂrﬂus.aum1uuunne |
vinavealy onhuileldszduga (75%) Mld
vinaesluidnas  daumaguainlidm



THIMNIUNYAT 1(2) : 136 - 147 (2537)

A7ND98 UM Haugh unit Anuvumaenly
wazd lduas luwuanuusnaavaudesiunans

#N¥1YUDY Hulan and Proudfoot (1980) 1%

. ' »
nnsFamowugidmsiudndoslnlyly
Usinghiinaidoaenanda linazgouninly
sahui i nnuandumnzveamesvaans

P -
e l¥mnisida

1unstu'uownnmsmunaam"u"ms
NARBIRIADAT '1mlﬂngnmmnmmuuu
p191auen 1851 nis s 19dnu lu
ﬂ%ﬂ‘fﬁmi Glucosinolate 'llitj»!ﬂn uiln
aunsonudemisny1d Taohilsingmsae
Aasy aeandoafuBnuarswad ivei
fnadesasimsmo ondulifionsenui
linaifioAedAIINTAI0TNY 19U Leeson et al.,
(1978) ludu

ajUwamInaaes

ns1¥mnsFaimindrondrnlszme
(aumu Hayiu) ﬁlmmmhlmu Tuemnslily
ma‘nmmumnmmammqmunmmmm
Tauxmulsuua:‘luﬂsuuuqmm ME
Tugasems (Wunar 9 wou azlldan

1. dieddesI® ME lugasemsaan
aumsiuns1¥mnslFalugaseins
mmm'lvmnuﬂ-m'lﬁ"' 09 12% vaqqmmm:
wiedfsunhiuumuiinindandes 75%

2. BndIunilaveamnis@aniud

vingasunlugaedl 2537 el lugas
omsTsTAUgeeR 12% wieunnliuduna ME
hinelMifanaifoAeaussanimnisnaaly

3. mslgmnisdalugasemsiing

146

1ot - ] '
ildvesluilvuadnas Feesifiunaedn
saeu 1iie hifimsyivaugaves ME lugas
81115

faanssulsema

A3 vevauRuanIuIToLAY WA
Inmaniuazma TuTat uninoduidoa
# Iinuganyumsive

1BNT1501984

Blair, R., R. Misir., JM. Bell and D.R. Clandinin,
(1986). The chemical composition and nutritional
value for chickens of meal from recent cultivars
of canola. Can. J. Anim. Sci. 66(3) : 821 - 825.

Campbell, L.D. (1988). Canola meal as a substitute for
cotton seed meal in the diet of broiler chicken.
Nutr. Rep. Int."37(2) : 371 - 377.

Cardin, D.W., J.E. Marr., R.A. Zimmerman, and
D.C. Snetsinger (1968). The use of rapeseed oil
meal in commercial layer diets. Poultry Sci. 47(5)
: 1659 - 1660.

Doran, B.H., W.F. Kruger and J.W. Bradley, (1982).
The feasibility of phase feeding surphur amino
acid to egg production stock during the laying
period. Pouluy Sci. 61(7) : 1453.

Ensminger, M.E. and Jr. C.G. Olentine, (1978). Feeds
and Nutrition, 1st Ed. The Ensminger Publish-
ing Company. California, USA.

Ghl, B. (1981). Tropical Feeds. Food and Agriculture
Organization of the United Nations. = Rome,

Ttaly.



Hulan, HW., and Proudfoot, (1980). The nutritional
value of rapesecd meal for layer genotypes
housed in pen. Poultry Sci. 59(3) : 585 - 593,

Keith, M.O., and J.M. Bell. (1991). Composition and
digestibillity of canola press cake as a feedstuff
for use in swine diets. Can. J. Anim. Sci, 71(3)
: 879 - 885.

Leeson, S., 1.O. Atteh, and J.D Summers, (1978),
Utilization of whole Tower rapessed by laying
58(1) : 55 - 61.

Leeson, S., J.O. Aueh, and J.D. Summers. (1987).
The replacement value of canola meal for soy-
bean meal in poultry diets. Can. J. Anim. Sci.
67(1) : 151 - 158.

Nassar, AR, and G.H. Arscoft. (1986). Canola meal
for broiler and the effect of a dietary supple-
ment of iodinated casein on performance and
thyroid status. Nutr. Rep. Int. 34(5) : 791 - 799,

NRC (National Research Council). (1984). Nutrient
Requirements of Poultry. 8th Ed. National Acad-
emy Press. Washington, D.C., USA.

Paik, LK., A.R. Robblee, and D.R. Clandinin, (1981),
The effect of heat treatment and enzyme
hydrolysis of rapeseed meal on the performance
of broiler chickens. Can. J. Anim. Sci. 61(1) :
181 - 189.

s Mnnsldadhumas Tusiuluennsdain 1 1ale

Schne, F., G. Jahreis, and G. Richter. (1993). Evalua-
tion of Rapeseed meals in broiler chicks -
Effect
inolate degradation by myrosinase or copper.
J. Sci. Food Agric. 61 : 245 - 252.

of iodine supply and glucos

Shannon, D.W.F. and C.C. Whitehead. (1974). Lack
of a response in egg weight or output to
increasing levels of linoleic acid in practical
layers diets. J. Sci. Food Agric. 25 : 553 - 561.

Shires, A., J.M.Bell, M.O. Keith, and D.I. McGregor,
(1982). Rapesced dockage . Effects of
feeding raw and processed mild mustard and
stinkweed seed on growth and feed utilization
of mice. Can. J. Anim. Sci. 62(1) : 275 - 285.

Shires, A., J.M. Bell, W.H. Laverty, P. Pede, J.A Blake,
and D.I. McGregor. (1983). Effect of
desolventization conditions and removal of
fibrous material by screening on the nutri-
tional value of canola rapeseed meal for broiler
chickens, Poultry Sci. 62 :2234-2244.

Steel, RG.D; and J.H. Torrie. (1960). Principles and
Procedures of Statistics. McGraw-Hill Book
Company, Inc. New York, USA.

Wiseman, J. (1987). Feeding of non-ruminant

livestock. Butterworths, London, UK.

147



mslswhsdanasauiluemsvenudaslanaunugls

The Use of Soybean Straw as Roughage
For Dairy Repalcement Heifers.

wulos aymA?  Unluy Anclame’  Aqnd iidmind ¥ uox oy A3,
Sompong Sruamsiri’ Pramot Seetakoses” Pisut Niumsup” and Anucha Siri”

Abstract .| Twelve crossbred replacement heifers were randomly allocated to 3 treatments in a
Completely Randomized Design. Treatments were the feeding of ruzi grasssoybean straw and urea
treated soybean straw. All animals were fed 2 kg concentrate and ab-libitum of roughages during the
experimental period of 240 days. No significant difference in average daily gain and feed per 1 kg gain were
found among the treatment groups. The group fed soybean straw as roughage source tended  to gain more than
those fed ruzi grass and urea treated soybean straw. The average daily gain were 477 , 458 and 456 g/h/d,
respectively. Roughage intake showed the same trend since it was significantly higher in groups fed with
soybean straw as roughage than the rest groups (P<0.05) 6.82 and 6.39 and 6.30 kg/h/d, respectively.

Feed per | kg gain of heifers fed with urea-treated soybean straw tended to be lower than those fed with
soybean straw(13.81) and ruzi grass (13.95). Feed cost per | kg gain of the the groups were 30.36 , 30.33 and
34.63 Baht. Digestibility coefficient of DM was higest in group fed on soybean straw.Digestibility coefficient
of DM were 78.21 , 83.57 and 80.52 % ,respectively. Throughout the experimental period the liveweight
change , animal health and reproductive performance were not affected by the dietary treauments.

"mwivuna TuToinwdad aussdanssumamess  confume TuTadmunuasni 1§
“Department of Animal Technology . Faculty of Agriceritural Production, Macjo University. THAILAND
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Table 1 Feed composition and feed cost,

Feedstulf kg Bahtkg
Rice bran 700 5.2
Ground corn meal 17.0 8.7
Soybean meal 8.0 105
Urea 2.5 5.0
Bose meal 15 6.0
Normal salt 1.0 15
Sulfer 0.1 15.0

Table 2 Chemical composition of the experimental feed. (DM %)

Item Dry matter cr CF Ash NDF ADF
Concentrate 88.32 23.64 556 1088 1019 - -
Ruzi grass 20.83 6.59 30.62 1047 3.08 6726 4231
Soybean straw 87.83 5.05 41.45 6.47 3.36 6502 5088
Urea treated- 58.82 10.88 40.75 6.07 217 63.51 5217
soybean straw
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Table 3 Performance of replacement heifer fed experimental diets.

Items Ruzi Soybean straw
Untreated Urea treated
Intial weight kg 178.50+ 18.9 179.00+16.5 179.5+18.2
Average daily galn,g/h/d. 458.004+ 28,7 477.00:38.3 456.00+89.8
Dry matter intake kg/h/d. 6.80 “ ;0.4 6.82 ' 408 6.30 ":0.3
Roughage kg/h/d. 407202 5.07 20.1 4.60 301
Concentrate,kg/h/d. 172+ 0.1 176 +0.1 170 0.1
DMI, % BW 272+ 0.1 2.70 +0.4 2.70 +0.2
Feed per gain kg/kg. 18.05+ 1.1 14.20 +1.3 18.81 +1.2
Feed cost per 1 kg 30.304+ 3.4 . 80.38 +2.9 82.62 +1.8
gain, Baht.
Heat detection, number. 14+ 0.4 1.2 +0.2 1.3 +0.2

Mean which are not sharing a common superscript letier are significantly differeat (P<0.05)
Feed cost per kg DM of Ruzi grass, soybean straw, ures freated

soybean straw and concentrate were 1.00,1.00,1.25 and 5.37 baht, respectively.

DMI = Dry matter intake.

Table 4 Digestibility coefficient of experimental diets,

Diets Digestibility coefficient (%)
DM cpP NDF ADF

Ruzi grass+concentrate 7821 75.29 56.41 50.26
Soybean straw+concentrate 83,57 74235 6024 5518
Urea-treated soybesn straw 8052 7113 61.72 5482
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The Way to Study Genetic Diversity in Local Animals
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Abstract . Genetic diversity is the major requirement of any progress in animal breeding. Genetic diversity in
commercial line is limited by selection for production traits. Thus, before the genetic diversity, which still maintain
in the nature in the form of local animals, will be extinguish. The way in the conservation of genetic diversity and

the marker for studying both at the protcin and DNA level are proposed.
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NITATHIMNAIINHAINKHA YN
ﬁuqnsm (Measures of genetic
diversity)
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SR NS TYeedR sz ey Wug
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Joyanindnied (Marken) 18 Tunawszfuisu
Tussdunondnuestu  (nfiideanToTasfu)
wiolusedidy (DNA level) Felunmazsedy
Aeziinnumuisolumsuonues 1darefy
unAIBIATY nﬁmnmﬁ’n'{ﬁm{ﬁmﬁum
mﬂﬂwmnulmammhlmu Toma#
dnimaniin unulmann?ohlmuﬁmﬂaunu
srilnnniuifenSoudoudy  Tuszdy DNA
Famuwfasz@y Polymorphism voaR IS
(Marker) 92UANAIINY

AN AN AN INHAIMA
ﬁ’uqmw (Markers for studying
genetic  diversity)

FTonmaan 9 mhunlsegndldlumann
n'mmmnwmomaﬁuqmiuﬁo:tﬁﬂu#ﬁ
fiD Protein electrophoresis, Mitochondrial DNA
AT High variable nuclear DNA sequence #Q
FIUMALAAIY 9 MAWMATIAIYY Restriction
fragment length polymorphism (RFLP), DNA
fingerprinting, I8¢ Microsatellite
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e 30 TiRnn3Tmsma Protein
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anuraIavaremanugasse i lunsnie
dnd osnmPumaiind liuma aunsold
Anuidet1lszying 14 msdnunie
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ngnildhiimsmoneamunguuisa sd1ls
Am Marker #afiiveidony waoilszms
19y 1311130 Detect alleles 18110 n3oszan
Polymorphisms 7 Detect 18 iine91nm33a 1y
seRuiiduns fnseRunonanue sty (Post
! o
translation) UBNYINTIGVURITTBIdD 0y UAY
TR

#20619MSANEINIUNAINN AN
Wugnssui 19 ludadiugan q Taoamzlu
wIndadmien  O'Brien UBZAWY (1985,
1987a) T&AnuInulssumawugnssulu
ioudy  ( Acinonyes  julatus ) WuIMN loci
ety Monomorphic MR Fuiaait
ﬁn{ﬂm’mﬁ'immﬁoﬁmisuﬂwqa RN
NSNN Protein electrophoresis 8413AOIANY

v himwsousnanuunnanld  dmiu
TudniilnflidAnutanguifion (Hashiguchi
etal., 1970 ; Washbarn, 1968) uay TulsAueinly
( Baker, 1968 ; Washburn, 1979) lums
winnuudsdaaumanugnssululnmowug
A1 9 FadauInginuinideld Marker Aanan
Anmalsalsanezdmde hill Polymorphism

uen9Inms1¥ Protein electrophoresis
Tumsmamunlsdsoumaiugnssuudadaly
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NianuduRusiuednls 1wy Hashiguchi
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18 loci Tuln 15 e Wug sanduouTalsiu
voanguiden 18 Loci fifny1 wuhiifes 8
Loci Wu#  Polymorphism 33 141r Plasma
esterase (Eo-1), Plasma anylase (Ang - 1), Plasma
alkaline phosphatase (Akp-akp ; Akp-2), plasma
albumin (Alb), Plasma transferin (Tf), Eryth-
rocyte 6-phosphogluconate dehydrogenase
(6-PGD) Uy Erythrocyte esterase (ES-8) B
10 Loci Mim@eszilu Monomorphic 520211
maiugnssuitlszdu1durasistuilah
fim (Grey Jungle Fowl) uag 1nth¥aeu
(Ceylonese Jungle Fowl) finlnd¥aiuuin
niuilediouiy 1AthAuae (Red Jungle Fowl)
H?U]ﬁﬂ”lal?m’) (Green Jungle Fowl) CRLERT!
nmaeiFs Shive et al (1992) 1AAnu TilsAu
veanguidion 4 loci uaznguideanil B lu
s mau 419 #a9n 6 moRugyeslinug
fuodldniu uazAnnBoudoudylawug
@nsedu, Fan, mnmdn, wilno
uazinddaion wuiﬂn’ﬁm{dwﬁgum
Taniu e lndFadulniuidan uas
mnadANINATIMERUTOU Ma 10X Lu (1993)
AnunTilsAunnnguidens i 5 Loci ula
fuilos FWNUNTLOLHHINIRUFNT IV
Tnmuiiorluedoszin

2. Mitochondrial DNA (mtDNA)
dudimsfnuinaumannaiw Taedi
ANN191N Mitochondrial DNA siihu3Eiuna
HAZABINTANUFNIYUINATINMIANMINN
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dmiude1dnFovveans1¥ mdNA
Aesrfinadionear ummEmaim Ty
(Maternally inherited) Fafuee il Recombina-
tion AR FamuonwIunENNIadeun
d’uﬁuuammwuu'lﬁ"lu\hwmsnﬂnm
wennNiiBInL AT IMINAUNTTIAG Tolm!
(Nucleotide substitution) r_mm Nuclear DNA 5
fla 10 M1 1ii99In MONA TSaTIMITTann
MIuAg Polymorphism o anfuSaonnsold
miDNA Tumsarndaanminseadiaves
sy 'nmmammmlnls1um~munmswaa
UsznmFainmuduiusindsamu e Pro-
tein electrophoresis Timusonunnu
uanda1é

dnvasia q Tdves mdNA Tudad
viidnuuziuiinauilaTaondfinnuen
sz 15 - 20 Alawauazilsenoudotu
#19 9 fnuguusiumsmels

TuMs AT IH Restriction fragment length
polymorphism (RFLP) 983 mtDNA Tauvld
@u'lalyiiade q Tumsda Femsitamnso
Usrgnd Wuas InaduSoumdr lunisdinm
anuduiusuarITannmsvesdaniveaoyiia
fufu Ao (Upholt and
David, 1977) Wy (Hayashi et al., 1979), vy
(Watanabe et al., 1985), @a31In (Glaus et al.,
1980) uazidal (Graves et al, 1984 ;
Bermingham et al., 1991)

NS HDSUNT

dmiuludnitn Glaus et al (1980) 1as
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Wakana et al (1986) 14An¥1 mDNA 9n'la
moRugan q 15 moRug Taoldduled
(Restriction endonucleases) 11 ¥HA lumsdneny
miDNA wuhluln 14 @wwug Patter A1 9
¥09 Fragment 7 Wovmilouiu onculrwug
iBnseiu (Leghom) winmslfibuled Mspl
#n 39 Wakana et al (1986) Buduiimsiln
Fufidnseduuandenineneiuiou tlesnn
Genetic drift (VWAL529NT) uaznshmden
ﬁajainumz'lainumsnﬁ'q HaEINMIANNT
Fandn Wa Glaus et al (1980) 1Ay Wakana et
al (1986) HoudunanunlslsumaNugnssu
Tuldmenugaie q dnn dlefnuidae
miDNA Faiifludoaliiwandlenyd
mtDNA ¥03 101 duAs (Red Jungle fowl) ﬁu
Restriction map  IMilouiY vmmsﬁunuu
Wi'ouvhwum*nmac‘lnﬂnﬁuﬂmnn
Tithunaminiu

3. Highly variable nuc!ear DNA

1uu'luwmﬁmwqmnvunmmm
IISHAMNIRUENTTY (Sequence) BEWATI 9
a2 wiafe Coding sequence AU
Noncoding sequence, Coding sequence seidu
sWemaRugnssuignoeauazifadonimatiu
nyaevd Tunar TlsAuminnieg uazszAums
HaAINBN (Expression) v e Suiy
iiiBounzIzeznmamiy Noncoding sequence
wilszneudae samaRugnssuiidming
hisimhiila tio ﬁﬂmnmav'luqman
niouladonnu -nmemnananoqmm 9
(Single copy) mommmvh 9 funawnia
(Multiple copies) Funanfienidondn Repeti
tive DNA



3.1 Coding DNA Sequence

ANuANNYsIze0 Tunluseay
DNA 1saudad 1A 1au  Restriction fragment
length polymorphism (RFLP) IﬂU'("I") 9 Tu
semnotams 14iow land (Restriction enzymes)
Tumsfn DNA Fudulei udazwiinezia
INWZYA (Recognized site) DNA ﬁqnﬁn (Frag-
ment) vxgmirlduonlu  Gel electrophore-
sis AMUVUIANINGYY HAI9INTU DNA frag-
ment 9¢QnéneTdaury  Nylon Tav3B South-
ern blot (Southern, 1975) éa DNA Tuusu
nylon mnmmq‘lumugnv"qmwnaand"wmq
nimiueziiy Probcs $1919 Lebel #2005
fuifunisdnde msdu o 7 lidfnTuadd
u1iuAume  DNA fgnuuneiniy
Funergamosruduaou M3 Detect frag-
ment A4NA1 monmﬂswuﬁ'umnunn
Fon Polymerase Chain  Reaction (PCR)
n13r RFLP Tidndludesldinaiineds
Southern blot W39mM31¥  probes wuiluddy
(ROWANSI primer vosBURUTS HMvUIU
MIVOWIHANIWINUENTTU (PCR) HA9N PCR
gMINMARBIARNY Restriction enzyme ¥1iR
i1 4 ud 151 Tiion Fragment Tu Gel #4fions
Ethilium Bromide 8¢ fit150uoiy’ Frag-
ment tilBRTMUILG UV light) tnawaiiii 1ifa
RFLP fie iifoifaiuasuidumialaduonia
witalunfemaiugnisy i lali 1diaded
Qni'nmmzﬁo1n~ﬁ’amo'lﬁi'a AUy
sn'vh'lﬂ' Fragment 'n‘l#ﬁutmmmu uBANA
fiowmfannvumsiy moammsmmn
Wugnssu@ay Faoeim W Fragment 714 du
81729190
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Hm unnﬁnmnmwmnmwmaiugmwwm

RFLP lu Coding DNA Sesquence
SUGAITZAUYON Polymorphism  AARNAN
nuiledinnsininTsauludumiadeany
msfinnAuMMINaemanugnssu Taoly
RFELP wuwinlunu Tasmwizduiiniugy
#TuTniiu (Haemoglobin) uAzIzUULAUAY
(Major histocompatibility complex, MHC) (Sum-
mers, 1987) dm3y RFLP ludadifusssny
oy uwazunz Tudniilneziiswannion
(Bulfield, 1990)

8.2 Noncoding DNA sequence

Noncoding DNA sequence w1
iihuereaciumuingu DNA copies fio Single
copy DNA fi1l Multiple copy DNA M3BUWA3
Gonn Repetitive sequence 1ﬂ7;9:.'\3111nnu
mAtinaa 9 luﬁﬁ’ fio Tandcmly repetitive
sequence D mummumsmmnﬂounu
wiondofu Batud1 q mawq a3alnusa
mmﬁ'v-oquumu‘lﬂ Tandemly repetitive
sequence ATOMAIIBRN 1111 3 NGy AB Clas-
sical satellites, Minisatellites U0 Microsatellites
fezshunldilsz Tenfunznanialuitine

8.2.1 Minisatellites 0 NguvIsHY
nuumsunné’wﬁumm‘fnm 9 HAIATI
uaregiFveiulyl TaveziisWasumTeifeni
"Core" sequence 132370 16-33 § Polymorphisn
firnduridesnind Repeat units fAmanu
Taoidulafi9faszdauenudonyes Tandem
repeats u.uun‘nuuuuﬂsmnni‘fn (Higaen
§7U Repeat i3ty wiowaniaion Vari-
able number of tandem repeats (VNTR *)

mntinlun131 DNA Fingerprints
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AAIRMTUTOUNBNUABNYBY Tandem repeats
niodu lwliimunzeunas Probe #i1deziiiy
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fseiuhimmedruenisladumimils uss
Fua T IS oaitil Tandem repeats (Multiple
loci) Pattems 1 18MUMAIN3 Detect fragment
vwogludnuaiznd1wu1i TRA (Genetic “finger-
print”) (Jeffreys et al., 1985) oo13lsfiam Mt
TAnarnudams 14inatin DNA  fringerprints
Hlgnideslimnsousn 18 Alleles ladufiy
Locus Iy meifu imuitez1d Probes iy
Multilocus probes 1% Probes Fimmiz
12998351 Locus 1@ Locus iy #4 Probe
A4NA1292 Detect INUY 1 W30 2 Fragments
wintu
322 Microsatellites ¥38 Simple
repetitive  DNA  sequence ﬂonqwmmu
wuqmmmﬁ’wnummfum 9 MawnAss
ua.,s.i’lumaﬁu Q%3 Tindemly repeated units
01IRNA 2 D3 10 Gluer (Epplen, 1988)1uns
¥ DNA Fingerprints Probes #i 19480910
Minisatellite probes 8aer501¥ Microsatellites
probes unu'ld Microsatellites probes ?;1'3'
enfIBtuYY  (CA) |, (GGAT) , (GACA) L
3o (CAC) | ludu thui’u Probes  ¥iiAil
VI Minisatellites 7191 Microsatellites
probes snsaduns e 1diailefioudy
Minisatellite probe #3114 Probesiln113012
vinduthuRes 190159010 Probes Taol¥ E.  coli
UONIINTIFINLTININAITI in situ Hybridiza-
tion 1ol Minisatellite probes SEWUAINIMLUA
finseguinuawvesTas Tulsuidudaulng
idiefiouiy Microsatellite  probe 9:§uAY
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Complementary sequence ﬁ.":fl’:fﬂuu (Schaefer
et al, 1988 ; Ali et al, 1986) Aafi1éna
48297 DNA  fingerprints 13919214 Probes
viialan limusouonanuuanaiady Alleles
10 Fuiy Locus Tnogralsimud1diingg
14DNA maiialunis
manlalsuasAimnszorinamaiugnssy
Tudaddme 9 wInwe  (Ponsuksili, 1995;
Dunnington et al., 1994; Siegel et al, 1992)
fad i luilegiuezdiu w1l¥ Monolocus

probes LINU

fingerprinting

Tunamsuunatinnisverosve
NNAUEFNITTY  (Polymerase Chain Reaction,
PCR) Qnﬁwﬂ‘mm'fu iiteannIFmsdanan
A3V HANIINUENITUASIRATIT
#Foams ideisidsimasagaisudu  (Flanking
sequence) WIOAGUNN  Primer Jasviamsei
suiiuswammzdmiy Locus wila 9 mniin
PCR gniinnidenTos Monolocus System
Tumis 191se TomiRudanad (Markees) #ail

iiee91n PCR daildedrialums
vowsananugnisy Ssemaiugnsy
s Tlnnuanselunssoioidas ¥
Allele ¥4 Minisatellite wadan hisgwse
vowld neifu Repeat fminzaudmiy
mALA PCR ffD Slmplo Tandem R
W30 Microsatellite wnaenqusﬁ’ﬂiu 9
mmumswnﬂt‘wnuun'mniu é1 9
flunawnia mnqnmna'mvﬂwnmm 104
4 A (Size of repeated moif) Hafinwrion 9
szl (CAn (o n Aednudilinniy 44
Polymorphism fireadu tlesvindnaudii



unneaiuhy dungezonsening 100 - 200
fituer dlo1d PCR product MINUON Fragment
&1 Detect fragment AINA1

MIANMIANUNAINUAIINIINU -
ny3uTanld Microsateltite Faluilogihuiiy
fidhlefumneBinmsld PCR uae Primer
484 Locus 19 Locus #ila 113 Detected M
Allelles 9119 9 TmsAnumnnluau TasAnunda
AU MU NI TUVBITUNIAAN
MINTLNWVBIAINDOY Alleles Meq  Tu
Usewing (Edwards et al., 1992 ; Bowcock et
al., 1994) dhwiuludnddosde q W suilu
$7 uwz unz qns wieldR 1885 000u
PO Primer YOIRMMUIAI 9 WNIY
unzﬂmiﬂnmai Linkage group YB3lADE
Microsatellit: 11A9BGUY Linkage group 1MU
UazTUN Linkage group nmituudrireguu
TasTulaula ondae01amsl¥  Microsatellite
TumIniszoeramaNugnIsy (Genetic dis-
tance) TulNZWU{A9Y Buchanan et al (1994)
MRumainis1y 8
lumsiassor  MamaRugnIsIveIINEWUE
Australian, New Zecaland Merino, Romney,
Border Liaster, Suffolk 11a% Anassi WU5208
PATMINERUY Anstralian UAY New  Zealand
Merino uoneniuunlszina 227 1 dwmsu
Tudnitn Groen unznmz (1994) 1A1¥
Microsatellite $1174 8 loci Tumswnaunls
Usumaiugnssuvealinizna 9 mowug
wazlily 6 moRuiwuRundsvos Alleles/
marker Tulnnsznanay 1nldfie 4.1 uaz 2.1
mud Ry d iy Heterozygosity Tulinizna
uaz'ln1vfie 55 uaz 28% AAIAY Ponsuksili

Microsatellits loci
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WA M MM EmaRugn sy TudaAudes

nazamz (1995) Anwinnunlslsiuni
wugnssuves Inanowugaeg TaonFoudioy
Yoyaii1891n Microsatellite 1ine DNA finger-
printing ﬂu'hﬂfhmﬁm‘(u{qa (0.93)

agu

szt 18135 msann mmpu"v‘nz'lﬁ
AN AN AN IR UNITUAUATZAY
voaTlsiu Deaszduves DNA dausziden
1955 Infutufugadszaedlunsinmniides
msminnunlsisumSeanuvannaislu
dninfanuuandemeszduiugnssuoils
15U Wugifoaiu moRufireitu nielsznns
iAo BalinumndamaRugns sy B
Fnied luszau Tsiufifoane lumsuonuos
waziilednan1ssivazidoalunisuonuoy
Wi #1iaFlusedy DNA Tasamiz
Microsatellite marker vziihu3anilefimunzeny
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MSU3 L NANBANAINEASIHASAIOUINHATAT BUNBNIN
davidavealva

Household Consumption of Agricultural Products in
Phrao District, Chiang Mai Province.

tsznda mwides ¥ uaz . gaoms ¥
Prayad Saiwichian ¥ and Warapa Kunaporn *

Abstract © The objectives of this study were to analyse the proportion of consumption to production of
agricultural products within the farmers' household and to identify their consumption patten in Phrao District,
Chiang Mai Province. The 236 respondents were the farmers in Phrao District or 10 percent of the total and
were sclected by the multistage sampling method. The data were collected by interviewing the respondents
according to a recommended questionnaire. The findings showed that the respondents were 44.8 years of
age, most of them completed primary school. generally had 2 off-springs with the household size of 34
persons. An average residential area was 0.76 rai, while an average farm size was 8.36 rai. An average income
was 12,492.00 Baht per year. |

Agricultural production was based on rainy scason glutinous rice. Other crops planted were
non-glutinous rice, soybean, peanut, black bean, sugarcane, tobacco, field com, mango, longan (lamyai), string

The proportion of agricutural product consumption to production among farm household of glutinous
rice, non-glutionous rice, soybean, peanut, field corn, mango, longan (lamyai), string bean, ginger and lettuce were

Y sewmaned meiniedfne aasAnymond unvinndoSeilni  Sodlml 50200,
¥ femmanivnd mndndariuuozmounimanees  auzinusmead amyinondedoalwl 50200
" Associste Professor, Department of Vocational Education, Faculty of Education, Chiang Mai University, Chiang Mai 50200.
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mavinenI 10(2) uo-m(m‘h

0.61 + 0.08, 0.13 + 0.05, 0.004 + 001, 0.001 + 0.005, 0.07 + 0.15, 0.01 + 0.01, 0.006 + 0.01, 0.01 + 0.01 0.03+
0.01 and 0.074 + 9 0.07 respectively.

As regards consumption behaviour, 97 percent of the respondents consumed glutionous rice daily and
54.3 percent consumed 3 meals a day. Fish, pork and beef were reported as the main sources of protein. Pork
was consumed daily.

UNAALD %qﬂszmaé'wamﬁe'ms:afi' odns e dndauvoanisui Tnananda mansinuasnisly
pinfeunuaIns uazodnwidnuusnisuiInaludunendrn Fandmdoalmi Uszvinsi 19lums
Anduinuasnsludunendns Soviadoalil §1ou 236 110 wiedosos 10 yeskunalizmnianun
#185udmdonlavitgu wuunawiuney masusadoyalditdunuel Tnsuuuaeueniafeiy wuh
Yszwnsireduiiownie 448 T doulngeumsdmndunlszoufiomn Tyas 2 au vumeiafou 3.4 au
{uﬁﬁo&mﬁomﬁ.u 0.76 15 uaziuiinuasinde 836 15 510 1¥ind 12,492.00 vm

wananinuasnan 18uA $1amilennt Aoy q 1hud 1 dandes ddm G doo orqu
¥ ’
M iInadoedad uraing alo Hailnen Jumenin

, dadauniud Inawandainuns neluniafouvesdiamilss $138n  danfios  daame $nlne
Boadnd uzaina 4110 d2ilnen Faavdnma deutlu 061 +0.08, 0.13 +0.05, 0004 +0.01, 0.001 +0.005,
007 + 0.15, 0.01 + 0.01, 0.006 + 0.01, 0.01 + 0.01 0.03 + 0.01 AL 0.074 + 0,07 MUAAY

© dwmBumgAnssumauiTna wuhderas 97 wenlsyinnsii 1 lumsAnnui Tnadramilemniu oz
foo:: 543 u3Tnn 3 dodniu undsemn hsiuldus ot nfom; whedunznize Taoz’mnuﬂnmdonq
nniin

A vownmaddenneanar i imananmd
ANTNIMUIATHERINMTINNAT 510U

ssuumsughsnardinvenlszmalne swl8aagniluniaSeouinuardl 2535 dh
Tnommzlumanuns  dalszneuldae 3416145 ym uazrelddeny Tuil@erdud
szannsdaulngieiveghuvamami®nbon Wy 37,006.00 ym Tuvariinenoduraly
nnszuymaimsnyanieddwligszuy  afadeunuasnsgeds 3543299 um
§INUNNAT wieszuumsnAmitovionndy  denallSunaseusoniufounuasiisuiy
o6 lsfan  awdsingndunaiedluil 127154 ym wmsgnilumsdiseimiona
nwasnsan mghhmsnuasnnadnuozvie eoranBndoalild quamuozaue (2536)
wandan 18 lummd 390 2524:17) pdnh nanh anmmassughaudesiaiiild
mitwoAudunuasnssy  andhadoare Uszwminsiidlgninelayuins iltumi':
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a1 nadddouas Tnseerdreugnmadiu
aurnu Tiides e Ranivezaintums
N3L9W M3 UBNINTITe IR eHansERU9IN
noAnssuns Tnahigndes mwidferia 4 flgm
faaadouiiiIdermsmrusssuyaly
vimnd  uazmomibiamsomienaste
wdnnisAadnesItuIndiqa Taonfunis
mane1s o3 Tomes msmlsgiloms e
MuTuiTanlunznaunauens uieen
nrviiusdwiune 18 usnsouniadive
wuaudhagyeimsaanonameluaiautou
inunsns e 19ihanasms lumsnganasgiu
MImsein S 14y n1sus Tnanandamnens
aaoaITmIus Tna susedhuamalums
uflgrnhniesveanuasniae

gunsninaziiminaaes

dazvinsilunsdion : Usznnsiild
TumsAnundail Whuinunsnsludunendan
fondaidalmi §u 236 afadou 1Y
mifmdsnTasiTnmiquineduuunate
Tunou (Multistage sampling) Amiludooay 10
vasi i Aszainananua
indeailedflunsdinn : hauy
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3 Mroeatudnyagnisuiian
HAHARNYAT

803 iimsifurusudoya Taoly
nuyaeunFumNalinuasns Wamhaiusou
sEnhaAsufunsuiafoungaInmou 2537
ideyai Iunhimsiinse Tao 1 Tlsunsy
adaduTeghitemsIsomadanuman; (Statis-
tical Package for the Social Science, SPSS)
dalsznoudie adanssann  1¥wmiedosax
(Percentage) dmiudoyatlszinnngu (Nominal
Scale) 1AYSUAY  (Ordinal Scale) wazldm
AUnAt (Mean) dwiudoya)szinnyaa (nter-
val Scale)
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Table 1 Basic socio-economic data by respondent .

Sub district
Characteristics x S.D.
Mae Pang | Mae Wan | Long Kod| Nam Phrae
Average age (years) 444 401 478 45.0 448 122
% % % %
Education
- illiterate 95 4.9 8.6 S ¥ |
- completed primary 76.2 85.3 745 80.7
- completed secondary 1.2 8.2 14.6 14.0
- higher than secondary s1 16 73 h
Number of offspring , 859 012
- 1 offspring 413 87.7 163 14.0 '
- 2 offsprings 6.6 82.8 418 401
- 8 offsprings 7.9 14.8 12.7 14.0
- more than $ 12.7 49 23.6 10.8
- nome 1.5 0.8 5.8 12.8
Household size (including respondent) 4.07 6.38
« less than 8 persons 48 18.1 145 105
- 8 persons 0.7 40.9 27.8 20.8
- 4 persons 365 345 363 36.9
- more than 4 persons 19.0 8.5 21.9 228
Residential area in rai 0.76 178.9
« less than 0.26 rai 14.3 4.9 36.4 15.8
- more than 0.26 rai but less 365 s1.2 218 228
than 0.50 rai
- more than 0.5 rai 492 63.9 a8 614
Household income 12402 | 1487138
- less than 5,000 87.8
- 5,001 - 10,000 19.0
- 10,001 - 15,000 14.0
- 15,001 - 20,000 8.0
- 20,001 - 25,000 5.5
- more than 25,000 15.7
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Table 2 The proportion of crop consumption to production,

Crop Production Consumption Proportion of crop
(kg.) (kg.) consumption to production, 99%
confidence interval (p) *
- Glutinous rice 3,085.5 1,864.7 0.61 + 0.08
- Non-glutinous rice 505.5 67.7 018 + 0.06
- Soybean 260.8 13 0.004 + 0.01
- Peanut 150.6 0.2 0.001 + 0.005
« Field corn ma 56.7 0.07 &+ 046
- Mango 28.9 0.3 0.01 + 0.01
Longan (lamyal) 132 0.1 0.000 &+ 0.01
- String bean 202 02 0.01 + 0.01
- Ginger 38.9 L3 0.03 + 0.01
- Lettuce 7.8 5.7 0.74 + 0.07
"Po= B33
= 5 t = ffﬁ_ 3. dnwarmsuilnn

ple proport..ion

a5
o

[

1

L e ) —-w-

Table 8 Livestock production and con-

Livestock Production (kg.) | Consumption (kg.)

Cattle 0.01 2.50
Buffalo - 135
Pig 0.04 2.41
Chicken 0.80 8.40
Duck 0.08 0.56

W
8.1 mIyilanenanan

psHanyealizansAlediane
$rumily dwlngfovaz 97 vilandm
milomniu uazioons 543 3103 mauoi’u
fifoddosns 55 vilnadndn 1 nfadedy
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yuidoma uziWe uann  Wnmes wie 'l
avha vyusou mm.'h e Ao nanld
uazANTja ueNeIN fezfurlsznuma s WRud
uzazne ndau uzlia wazvyu Hhudu
3.3 mauilanemnszaniysiu
unasoms Tusauldun  dagn
darlna uozln vilon 2 afe  medUmI
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Table 2 The proportion of crop consumption to production,

Crop Production Consumption Proportion of crop
(kg) (kg.) consumption to production, 99 %
confidence interval (p) *
- Glutinous rice 3,085.5 1,864.7 0.61 &+ 0.08
- Non-glutinous rice 505.5 67.7 018 + 0.06
- Soybean 260.8 13 0.004 + 0.01
- Peanut 150.6 0.2 0.001 + 0.005
- Field corn 7.7 56.7 0.07 &+ 015
- Mango 28.9 0.3 0.01 + 0.01
- Longan (lamyai) 122 0.1 0.008 + 0,01
- String bean 20.2 0.2 0.01 + 0,01
- Ginger 38.9 L3 0.08 + 0.01
- Lettuce 7.6 5.7 0.74 + 0.07
TRl e By S B
= Pty g /?“3_ 8. dnwaznsuilon

P = sample proportion
A A
g .5 1~»
Table 3 Livestock production and con-
sumption.

Livestock Production (kg.) | Consumption (kg.)
Cattle 0.01 2.50
Buffalo . 1.85
Pig 0.04 2.41
Chicken 0.80 8.40
Duck 0.08 0.58
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The Analysis of Population Behavior and Adoption of
Main and Minor Occupational Promotion in the Mae
Our Watershed Area Development Royal Initiated Project,

Lumpoon Province

m ganms
Warapa Kunaporn "

Abstract : The objectives of this research were 10 study the occupational behavior of people in the Mae Our
Watershed Area Development, Royal Initiated Project, Lumpoon Province, and to ‘identify the index for project
evaluation, The sample size of 444 were selected by multi stage sampling technique from the total of 3,017
households. The findings indicated that the main occupation was agriculture while the minor occupation was
hired labour. 16.7 percent of the population never get to know about environmental conservation, however
most of them practiced conservation agriculture. The index for project evaluation included the water quantity
stored in the reservior, the number of farmers and the migration of the labour.

" faaomansie1si madndaeimnzmound MmN nuzinuasmad uninndodaato.

Y Assist. Prof. Department of Agricultural, Extension Faculty of Agriculture, Chiang Mai University.
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Efficacy of Propaquizafop on Grass Weed
Control in Garlic

WS midosernwd ¥ man yulson3 ¥ uos eudni snogied ¥
Pornchai Lueang-a-papong ” Prisana Poonchaisri ” and Somsit Chamnansilp ¥

Abstract © Threc experiments were conducted in Sanpatong and Doi saket, Chiang Mai during December
1994 - March 1995. The objective of the study was to determine the efficacy of propaquizafop (2-
isopropylideneamino-oxyethyl(R)-2-[4-(6-chloro-quinoxalin-2-yloxy)phenoxy]propionate) on annual grass weed
control in garlic. The herbicide was applied as postemergence to garlic at 28-30 days after planting with
knapsack sprayer in the spray volume 80 liters/rai. It was found that propaquizafop at the rate of 10-12 g(ai)/rai
provided excellent control of annual grass weeds Digitaria adscendens (H.B.K.)Henr, Eleusine indica
(L.) Roem.& Shultl. and ( Echinochloa crus-galli L. Beauv.) The application of propaquizafop at the rate up to
12 g(ai)frai showed non phytotoxicity in garlic. The use of propaquizafop for annual grass weeds control could
increase yield of garlic up to 24% compared with non-weeded plot.
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senhafoudunnw 2537 - fhiau 2538 TaeilaquszasAiediunsdnn 1sz@ninmms 1§y Propaquizafop
(2-isopropylidemeamino-oxyethyl(R)-2-[4-(6-chloro-quinoxalin-2yloxy) phenoxy]jpropionate)
Tulsnssisulasfianumsmidadedy  uvywdssenmondanisdgnnszifion  28-30  Ju
Fodiunuurzmondaiiiiinenh 8o das/14 nanimaaeawyinr14ms Propaquizafop @31 10-12 niy
msoongni/ls  lszdninmdidonlunsmunuisisluunuasindman wghiuun Digitaria adscendens

Y ndniy 13 ruzinuaTmogd aninedaFeslnd 50200
Department of Agronomy, Faculty of Agriculture, Chiang Mai University Chiang Mai 50200
¥ yiindn-InfalszmaIno)iifn  Ciba-Geigy (Thailand) Limited
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Table 1 Efficacy of herbicide on grass weed control (%).

RATE GRASS WEED CONTROL LEVEL (%)
HERBICIDE
G(ai)ral TDAA 14DAA  21DAA  28DAA
----------- -EXPERIMENT 1 (SANPATONG)- - < === vc=vns
1. PROPAQUIZAFOP H 78 87 90 90
2. PROPAQUIZAFOP 10 84 06 08 98
3. PROPAQUIZAFOP 12 86 26 08 98
4. FLUAZIFOP-BUTYL 24 82 20 93 93 .
5. FLUAZUFOP-BUTYL 30 85 o7 07 97
6. HALOXYFOP-METHYL 20 83 00 03 08
sesceecmanns EXPERIMENT II (SANPATONG)- - - === === ===
1. PROPAQUIZAFOP 8 80 86 20 90
2. PROPAQUIZAFOP 10 85 04 98 98
3. PROPAQUIZAFOP 12 86 95 98 08
4. FLUAZIFOP-BUTYL 24 82 86 85 86
5. FLUAZUFOP-BUTYL 80 85 96 @8 06
8. HALOXYFOP-METHYL 20 83 87 90 90
----------- EXPERIMENT Il (DOI SAKET)- - - ==« cvvnn-

1. PROPAQUIZAFOP 8 85 95 95 05
2. PROPAQUIZAFOP 10 91 08 08 08
3. PROPAQUIZAFOP 12 93 08 08 08
4. FLUAZIFOP-BUTYL 24 84 90 05 05
5. FLUAZUFOP-BUTYL 30 90 08 98 08
8. HALOXYFOP-METHYL 20 87 95 96 95
" DAA=day after application
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Table 2 Effect of herbicides on grass weed dry weigth at 28 days after application

RATE EXPERIMENT 1 EXPERIMENT II EXPERIMENT Il
HERBICIDE glaiy
rai g026m* % g02m* % g02m* %

1. PROPAQUIZAFOP 8 088> 17.88 087b 13.88 014b 175
2. PROPAQUIZAFOP 10 028b 6,08 658 9.25 010b 125
3. PROPAQUIZAFOP 12 026b 538 021b 335 013b 1638
4. FLUAZIFOP-BUTYL 24 039b 841 050 798 018b 183
5. FLUAZIFOP-BUTYL 30 008b 0.5 023b 3.67 018h 163
6. HALOXYFOP-METHYL 20 032 6.80 020bp 319 015b 188
7. NON TREATED - 464a (100) 62701 (100) 8.00a (100)
C.V. 15.06% 13.06% 14.93%

% compared with control (non treated)
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Table 8 Effect of herbicides on yield of garlic

RATE %PHYTOTOXIC YIELD
HERBICIDE (al)rai 7-28
DAA kg/rai %
--------- EXPERIMENT 1 (SANPATONG) - - <« = =+« s e nns
1. PROPAQUIZAFOP 8 0 2,325 ab 108
2. PROPAQUIZAFOP 10 0 2,624 2 110
3. PROPAQUIZAFOP 12 0 2,645 a 17
4. FLUAZIFOP-BUTYL 24 0 2,380 ab 108
5. FLUAZUFOP-BUTYL 30 o 2,581 ab 114
6. HALOXYFOP-METHYL 20 0 2,496 ab 110
7. NON TREATED - 2,261 b (100)
----------- -EXPERIMENT II (SANPATONG)- - - - = = == = = =
1. PROPAQUIZAFOP 8 0 2,476 ab 116
2. PROPAQUIZAFOP 10 0 2,667 a 124
3. PROPAQUIZAFOP 12 o 2,645 a 123
4. FLUAZIFOP-BUTYL 24 0 2,476 ab 115
5. FLUAZUFOP-BUTYL 30 0 2,560 a 119
8. HALOXYFOP-METHYL 20 0 2,560 a 119
7. NON TREATED . 2,155 b (100)
----------- EXPERIMENT 111 (DOI SAKET)- « = « < <« = =<« =
1. PROPAQUIZAFOP 8 0 1,920 a 106
2. PROPAQUIZAFOP 10 0 1,952 & 107
3. PROPAQUIZAFOP 12 0 2176 a 119
4. FLUAZIFOP-BUTYL 24 0 2,082 a m
5. FLUAZUFOP-BUTYL 30 o 2,010 » i
6. HALOXYFOP-METHYL 20 0 2,016 a m
7. NON TREATED = 1,824 & (100)
C.V. 1044 %

% compared with coatrol (non teated)
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Agronomic Characters of Some Grain Legume Species

for Maintaining Soil Fertility

eysam AameTamwy ¥ uox nsund Suaunus ¥
Annop Kanachareonpong ¥ and Songchao Insumphun *

Abstracts . Agronomic characters of some grain legume species for maintaining soil fertility were studied by
growing plants under early (June,21,1990)and late rainy seasons (September,10,1990). The experiment was carried
out at Mae Hia Agricultural Research Station and Training Center, Chiang Mai University. The cultivars studied were
1. Blackbean ( Vigna unquiculata( L.),local and KK.306) 2.Cowpea ( Vigna unquiculata( L. ) KK.306,red seed,brown
seed IT-82.D and Tapaw) 3.Ricebean ( Vigna umbellata( L. ) red seed,green seed) 4.Lab-lab bean ( Lablab
purpureus ( L. ) redseed,white seed) 5.Pigeonpea ( Cajanus cajan( L. ) Millsp),local 99W) 6.Jackbean ( Canavalia
ensiformis ( L.) 7.Mungbean( Vigna radiata( L. ) Wilczek),KPS.1) 8.Blackgram ( Vigna mungo ( L. ) Hepper),Uthong
2).The result showed that two distinguished types of growth habit were found.Indeterminated types were blackbean
(local),rice bean (red and green sced),lablab bean (red and white seed),pigeonpea (99W local) jackbean and
black gram (U-thong 2). Determinated types were blackbean(KK.306),cowpea(red and brown seed IT-82 D,Tapaw)
and mungbean (KPS-1),indicating the genotypic variation of photoperoid sensitivity.Base flower colour,base colour

 wonilifouazguidnousuninuaswidior, ruzimunsmand, i imode ol

Mae Hia Agricultural Research Station and Training Center, Chiang Mai University, Chiang Mai 50200,
¥ i ld, assimvmsmend, snimndodos i

Department of Agronomy, Faculty of Agriculture, Chiang Mai University. 50200.
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of seed and seed shape varied with cultivars The late rainy scason fastened seed maturity,caused the reduction in
sced yield,leaf area index and total dry matter production of some cultivars.Moreover,there were significantly
dif-ferent in cultivars by season interaction on these parameters,similarly in residual dry matter and harvest index.
In early rainy season,planting the indeterminated-climbing cultivars of blackbean (local),ricebean,lablab bean
(red and white seed) were suitable for maintaining soil fertility due to its higher residual dry matter production and
low harvest index.
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Tablel Growth habit,flowering pattern,photoperiodic sensitivity,base flower colour,seed colour
pattern, base colour of seed and seed shape of some grain legume species.

Species Growth Flowering  Photoperiodic Base flower Seed colour  Base colour  Seed
 babit pattern sensitivity colour pattern of seed  shape
1. Blackbean(local) S NDT + LY P BL Kl
2. Blackbean (KK.306) C 114} - LY | BL Kl
8. Cowpea(redseed) S DT - Pu P RB K1
4. Cowpea (brown seed) S DT - LY P B K1
5. Cowpea(IT-82D) S DT . Pu P LB K1
8. Cowpea(Tapaw) 8 DT - No P LB Ki
7. Rice bean (red seed) S NDT - Y P P E
8. Rice bean (green seed) s NDT +- Y P LG E
9. Lab lab been(red seed) S NDT B No P LB Ob
10.Lab lab bean (white seed) S NDT + No P C Ob
11.Pigeonpea(99w) C NDT v Pu M 9.} | 4
12.Pigeonpea(local) C NDT + Pu M DB P
13 Jack bean C NDT - Pu P C Ob
14.Mung bean(KPS-1) C DT - Y P G P
15.Blackgram(U-thong2) S NDT + Y P BL P
Descriptor Descriptor. states Descriptor Descriptor _stales
1. Growth habit C:Compact 5. Base colour of seed B=Brown
S: Spreading BL= Black
SS: Semi-spreading C=Cream
4 DB=Dark brown
2.Flowering pattermn DT= Determinate G=Green
NDT= Indeterminate LB= Light brown
SDT= Semi-determinate LG=Light green
P=Purple
RB= Reddish-brown
3. Base flower colour Y= yellow
LY=Light yeliow
Pu=Purpic 6. Seed shape E= Elongaic
No=None Ki= Kidney
4. Seed colour pattern P=Plain Ob=0Oblong
Mu=Mottled PaPea
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Table 2 Days to 50% flowering and 75% maturity of some grain legume species at early(ER)

and late rainy(L.R)seasons.
Species Days to 50% flowering Days to 75% maturity
ER LR ER LR
1. Blackbean(local) 126 49 172 91
2. Blackbean (KK.308) 40 38 70 71
3. Cowpea(red seed) 38 40 76 71
4. Cowpea (brown seed) 50 45 88 73
5. Cowpea(IT-82D) 36 40 70 78
6. Cowpea(Tapaw) 55 45 86 7
7. Rice bean (red seed) 126 47 196 114
8. Rice bean (green seed) 56 45 20 76
9. Lab lab been(red seed) 168 56 239 158
10.Lab lab bean (white seed) 182 104 202 121
11.Pigeonpea(99w) 129 56 202 121
12.Pigeonpea(local) 187 67 278 192
18.Jack bean 119 56 70 71
14.Mung bean(KPS-1) 36 35 177 26
15.Blackgram(U-thong2) 74 52 255 174
WaNaMNAALINA fule uaaduaauazdua, S, S0

HowaAveswATznatanumAa Tamdy
ﬁmwun'nn'wﬁuatinﬁu"ua'ﬁq;mmﬁi
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Table 8 Dry seed yield (SY,kg/ha) and harvest index(HIL %) of some grain legume species at
early (ER) and late rainy(LR)seasons.

Species SY(kg/ha) HI(%)
Average Average
LR ER LR
1. Biackbean(local) 700.3h1 163.ig 431.9h 15h 5i 101
2. Blackbean (KK.308) 2,138.1b 780.0de 1,458.9bc 44a 19g $2bc
3. Cowpea(red seed) 1,608.0de 891.9d 1,248.1d 40b 201 30cd
4. Cowpea (brown seed) 1,270.6g 847.64 1,050.4¢ 36¢ 201 28ef
5. Cowpea(IT-82D) 1,631.94 904.4d  1,268.1d 43a 2% 32b
8. Cowpea(Tapaw) 1,445.0¢f 786.9d 1,116.8¢ 40b 19g 20cde
7. Rice bean (red seed) 1,316.0 fg 1,385.6b 1,856.3cd 26r 28¢ 277
8. Rice bean (green seed) 1,883.1c L118¢c 1,475.6b S4c 24de 20def
9. Lab lab been(red seed) 577.5) ssL9f 455.0h 12i 12h 12h
10.Lab lab bean (white seed) 638.8hi 226.0g 431.9h 14i 6i 10hi
11.Pigeonpea(90w) 750.4h 890.6d 825.01 21g 26cd 24g
12.Pigeonpea(local) 625.0ni 720.0de 672.5¢ 10j 12h 11hi
18.Jack bean 7,025.0n 8,808.8a 5,414.4a Sle s1b $1bed
14 Mung bean(KPS-1) 1,507.5de 1,358.8b 1,870.8bc 36c 85a 352
15.Blackgram(U-thong2) 5680.0i 943.1d 761.36g 17h 28¢ 23g
Average 1575.0 1,010.6 1,208.1 28 20 24
CV(@)% 1158 753
®)% 899 8.56

Interaction nad *»

Means in the same column followed by the same letter are not significantly different at the 5% level of probability by DMRT
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Table 4 Leaf area index(LAl)and dry matter accumulation(DM,g/m * )of some grain legume
species at early(ER)and late raiany(LR)seasons.

Species LAI DM(g/m *)
Average Average
ER LR ER LR
1. Blackbean(local) 4.10a 8.20ab 8.60ab  555.24¢ 847.34¢ 415.20d
2. Blackbean (KK.308) 3.46b 8.24a 8.35bc  365.71i 859.15d 862.43h
3. Cowpea(red seed) 3.87a 3.26a $56bc  $63.47 $24.841 844.15§
4. Cowpea (brown seed) 4.29a $.27a 8.78a  368.98i 814.53g $80.28)
5. Cowpea(IT-82D) 4.21a 3.05a 3.63abc  341.77) 200.84h  320.71k
6. Cowpea(Tapaw) 8.75ab 2.99a 3.87bc  $63.13i 280.79i] 321,96kl
7. Rice bean (red seed) 4.14a 2,032 8.53abc  516.837d 411.63b 464.00¢
8. Rice bean (green seed)  3.97a 3.08a 850abc  460.48f $02.09¢ 426.20¢
0. Lab lab been(red seed) 4.00a 8.06a 8.53abc  480.10¢ $50.23d 415.210
10.Lab lab bean(white seed) 3.56b 3.19a 338bc  777.75a 411.62b 594.70b
11.Pigeonpea(99w) 3.90a 8.42a 8.70ab  439.16g 2687.36k $63.26i
12.Pigeonpea(local) 411a 2.99a 3.55abc  751.95b 540.81a 650.88a
18 Jack bean 3.84b 8.46a 8.55abc  419.30h 354.50d  886.90g
14.Mung bean(KPS-1) 3.87b S.44a 8.56abc  $51.14j 278.87) 814.761
15 Blackgram(U-thong2)  3.60b 3.01a 8.30c 36381 280.58h  $26.60k
Average 8.87 819 858 460.80 348.76 404,88
CV(a)% 16.99 12.38
(b)% 1110 11.88

Interaction . o

Means in the same column followed by the same letter are not significantly different at the 5% level of probability by DMRT
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Table 5 Residue dry weight (kg/ha) of some grain legume species at early(ER) and late rainy(LR)

seasons.

Species ER LR Average
1. Blackbean(local) 4,024.8b 3,204.9cd 8,614.8bcd
2. Blackbean (KK.308) 8,301.7de 2,775.9¢ 3,038.8¢f
3. Cowpea(red seed) 8,538.9¢cde 2,458 defg 2,008.0ef
4. Cowpea (brown seed) $,500.2de 2,284 .41 2,800.81g
5. Cowpea(IT-82D) 3,228.4¢ 2,285.9g 2,782.2gh
8. Cowpea(Tapaw) 3,447.4de 2,184.7g 2,800.01gh
7. Rice bean (red seed) $,844.1¢ $,548.3b 3,600.1bc
8. Rice bean (green seed) 8,602.0cd 3,674.8b 3,688.2¢d
9. Lab lab been(red seed) 4,351.4b 2,622.5¢f 3,436.04
10.Lab lab bean (white seed) 4,486.90 3,490.8b¢ 3,838.6b
11.Pigeonpea(d9w) 2,884.7¢ 2,570.5¢f 2,727.8gh
12.Pigeonpea(local) 5,600.1a 5,267.9a 5,429.0a
18.Jack bean 8,260.3de 8,001L.5d $,180.4¢
14.Mung bean(KPS-1) 2,608.81 2,600.0ef 2,849.4h
15.Blackgram(U-thong2) 2,768.91 2,431.50g 2,600.2h

Average 3,615.8 2,948.1 83,2819
CV(a)% 16.32
(b)% 15.70
Interaction *

Means in the same column followed by the same letter are not significantly different at the 5% level of probability by DMRT
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Figure 1 Meteorological data of Mae Hia Agricultural Research Station and Training
Center,Chiang Mai University during June 1990-March 1991,
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