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Oil palm is a new economic plant in upper Northeast Thailand, there were many new oil
palm grower in this area. So, survey of oil palm grower will help us knew what were they
management with oil palm plantation, problems would they found, that affected quantity and
quality of oil palm yield in this area. The oil palm inspection were conducted in 6 provinces in
upper Northeast Thailand between year 2014 by purposive sampling in most oil palm grew area
in each province. There were 690 sampling divided to pre-matured oil palm area 439 samples
and matured oil palm area 251 samples. Data showed that 31 percent of farmers in the
cultivation of oil palm argue that palm oil was a potential economics’ plant in future, 51
percent of farmers have planted area of 5-10 rais, 45 percent of farmers planting oil palm
hybrids Surathani from Department of Agriculture, the area planted were 53 percent of the
plateau — slope, 55 percent of the soil is sandy loam, oil palm plantations was 50 percent of
farmers used to grow rice, 75 percent of farmers grow oil palm in triangle planning, 55 percent

of farmers did not drained in oil palm plantations.



Management of pre-matured oil palm, 60 percent of farmers were not planting inter-
crop, 63 percent of farmers did not irrigated oil palm, farmers used fertilizer on palm oil by 82
percent, but farmers who used fertilizer, which fertilized by the farmers practiced 94 percent, 50
percent of farmers used organic fertilizers and soil additive, 93 percent of farmers had weed
control, 85 percent of farmers did not cut inflorescent in oil palms aged 1-3 after planting and
87 percent of farmers did not trim the frond.

Cultivation of matured oil palm of 251 farmers found that 93 percent of farmers were
not planting inter-crop, only 50 percent of farmers were irrigating oil palm, 90 percent of
farmers used chemical fertilizer, which fertilized by the farmers practiced 86 percent, 47 percent
of farmers used organic fertilizers and soil additive, 83 percent of farmers had weed control and
63 percent of farmers did not trim the frond. There were 45 percent of farmers began
harvesting FFB in the fourth years after planting, 76 percent of farmers harvested every 15 days.
Oil palm yield up to 1,849 kilogram and lowest average 359 kilogram. The highest average price
was 4 baht per kilogram and lowest average price was 2 baht per kilogram. There were 74
percent of farmers sold oil palm at the local ramps or point of subsidiaries purchase.

The cost of oil palm plantation farmers In upper Northeast average 9,177 baht per rai,
which averaged from seedling, land preparation, irrigation system, chemical and organic
fertilizer, pest control chemical, fuel or electric fee used in oil palm plantation and labors cost.

The survey data showed that problems of 52 percent of farmers were lacking the
knowledge to manage oil palm plantations. From the above data shows that many farmers did
not know or understand to assess the suitability of land for oil palm cultivation, fertilizing and
soil management, irrigation in drought period and the right time to harvested oil palm. These
problems were affected quantity and quality on oil palm yield. Thus, transferring knowledge of
oil palm cultivation technology to the farmers could increase the productivity and reduce the

economic risk of farmers in upper northeastern of Thailand.

Oil palm plantings in the upper northeastern region of Thailand were increasing
attention and increased new growers. Oil palm plantation in the northeastern Thailand is a new
crop. Farmers lack knowledge of management, especially fertilization and irrigation. Although
the oil palm can grow, if management is not appropriate, it will affect growth and yield. The
experiment was carried out by testing the fertilizer application based on leaf’s nutrient analysis
and watering by water deficit calculation to meet the oil palm requirements. The experiment

was conducted in the oil palm farms of 14 farmers at the age of 2-3 years in the area of Bung



Kan Loei and Nakhon Phanom between year 2014 to 2016. Randomized complete block design
with 2 treatment and 2 replication were used, treatment 1 or DOA practice was watering by
water deficit calculation and fertilizer application based on leaf’s nutrient analysis, treatment 2
or farmer practice was watered and fertilizer application based on farmers practice. For the test
of water, DOA practice used a mini sprinkler system during the month of dehydration, January
to April and December frequency once a week, water volume was about 100 liters per plant
per time. Farmer practice did not watered or watered once in 1-2 week with mini sprinkler or
another, which was not know the exact volume of water. For the test of fertilizer, DOA practice
used fertilizer application based on leaf’s nutrient analysis and divided into 2 time per year but
farmer practice applied a variety of fertilizers, 1-3 kg per plant per year, 1-2 times a year. The
result show that growth characteristic of oil palm in first 3 year were not statistically significant
differences. But total leaf and leaf area of DOA treatment were significantly higher than the
farmers in the third year. The average DOA method number of leaflets was 38.5 leaves more
than the average farmer method 37.7 leaves. The DOA leaf area was 4.11 square meters higher
than the farmer's method 3.81 square meters, accounting for 7.9%. When palm oil aged 4-5
years, it was found that the female flower of the test method than the farmer significantly. The
mean of farmer's method was 47.56%, higher than that of 12.74%. However, at the age of 3-4
years, the flowers of the treatments were higher than those of the farmers, but not statistically
different. The average annual test was 57.98 percent. The average farmer method was 53.42
percent. Yield was found to be in the third year of the palm oil testing period of 4-5 years. And
the DOA method vyields more than the farmer significantly. The DOA vyielded average 676.28
ke/rai/year. The farmer's total yield averaged 519.28 kg/rai/year, The DOA method yield higher
accounting for 30.23%.

Testing Technology to enhance the production of oil palm before yielding potential of
farmers in Kalasin, Sakon Nakhon, Udon Thani and the selection of planting oil palm
farmers. Within the first 2-3 years of age, yielding four per province to include 12 plots in
Somdet district Kalasin province,Tao Ngoi district Muang district Sakon Nakhon province and
Ban Dung district Udon Thani Province. The experiment was conducted with TVE in RCB
2 process is repeated two creators of the first process to test the water demand of palm oil and
fertilizer, according to the analysis of leaves. (Recommendation of the Department of
Agriculture) and the creators of the two creators of farmers and the creators of the two creators
of farmers Do not allow water or irrigation once every 10-15 days and according to the farmers'

fertilizer practice already. Results showed that in the first and second test of the growth of the



palm oil processing test, the average number of leaves and leaf area increased over the
process, but the farmers did not differ statistically. While | found the sex ratio in the second test
of palm oil in an average ratio of male flowers of processes rather than test methods farmers
significantly is 54.86 and 49.42 percent respectively. palm oil output in the last 3-4 years,
farmers have began storing the output conversion number seven and the other five have yet to
harvest. From a bunch of storage and production during June to September 2559 found that
the process of testing a bunch and more productive farming methods tested by the creators of
the bunch, with an average of 2.12 per bunch and the average yield of 103.58 kg per rai. The
process of dividing a farmer average of 1.73 per bunch and the average yield was 73.13 kg per
rai. Information from growth and productivity, although the process is likely to test the process
more farmers. However, in the beginning of the input and output. The need to collect data to
test further in order to get more complete information.

Technology test to improve the production efficiency of palm oil farmers in the upper
Northeastern region in 2015-2019 in Bung Kan Loei and Nakhon Phanom, Fertilization according
to leaf analysis on growth of Oil Palm: the total number of leaves, leaf length, leaf length, cross
section area, leaf number and leaf area were not significantly different. However, the flowering
and yield of the oil palm plantings did not show any differences in the treatments in year 1 and
year 2 but began to see differences in the third year. The test was more likely that the sex ratio
was greater than the farmer's practice. As with the yield of palm oil, the difference in the third
year of the test was found to be 16.14 percent. Testing technology to increase the efficiency of
oil palm production by farmers. Karasin Province Sakon Nakhon and Udon Thani The
experimental design was RCB with 2 replications, consisting of 1 treatment, irrigation and
fertilization according to farmers' method. The second treatment of irrigation and farmer
manure was conducted in the oil palm farms of 5-6 year-old farmers in 12 plots of farmers.
Flowering and yield of palm oil production in Kalasin, Sakon Nakhon, Udon Thani Province were
44.4 and 35.7 percent respectively and number of bunch of DOA and farmer were 4.0 and 3.5,
respectively. Yield of DOA method had an average weight of 82.1 kilograms, which was higher
than farmer was average 72.3 kilograms. It was possible that the irrigation and fertilization of the
soil had increased the yield. The result of the DOA production was 1,646 kg/rai/year. Farmers
have a total yield of 1,361 kg/rai /year. So oil palm plantation. There should be sufficient water
and nutrients to promote of the oil palm plantations from the beginning for to get a good

return on investment.
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Survey and study the oil palm ramp (81utn) and oil extraction plant in the Northeast of
Thailand. Assess the quality of FFB has been purchased. Research Implementation between
October 2556 and September 2019, there were 3 courtyards in Nong Khai, 5 in Loei, 4 in Loei, 2
in Udon Thani, 4 in Nakhon Phanom and 2 in Mukdahan. Lanterns are the only 15 oil palm yard
and 4 palm oil extraction plants located in Bungkarn province, Loei province. Two of them are
(93%) sort out the maturation of the palm fruit bunches. The purchase price was higher than
the plant ramps are 0:50 to 1:00 baht. There is a storage period of 1-3 days before delivery to
the factory, accounting for 43%. Qil Preservation the heap on the patio, with or without a roof.
The results of the quality evaluation of oil palm plantings at the yard or factory average of 3
years showed that the quality of mature, semi-mature and immature were 21.5, 32.3 and 46.2
percent, respectively. The quality of mature, semi-mature and immature were 11.7, 34.2 and
46.2 percent, respectively. when random from the yard or factory, it was found that there was a
correlation between quality and quantity of mature, semi-mature and immature in 26.12, 22.96
and 21.24% in 2014 and 30.26 26.62 24.63% respectively in the year 2016. And the crude oil in
the randomized production from the farmers in 2014. The quality of ripening and ripening
quality is 26.55, 25.76 and 24.849%, respectively. And the factory in 2015 and the random yield
from the farmers in 2015 and 2016 are not different in each grade. It may be due to the
Northeastern environment where the water shortage is longer than the South. Especially in the
years 2558-2559 with severe drought. Palm fruit fall before maturation.

Oil Palm Harvesting Test to Improve Palm Oil Productivity of Farmers in Bung Kan
Provinces and Nong Khai Provinces during the summer and rainy season from 2015 to 2559. It
was found that the overview of the quality of the oil palm when analyzing the composition
impact on the bunch. Percentage of oil per bunch by the farmer's method, the percentage of
oil from the laboratory was less than that of the ripening test. It shows that the participating
farmers have harvested their produce at the semi-mature stage until maturity in accordance
with the Thai Agricultural Standard (2009), which requires continuous knowledge of the quality
of harvesting of palm oil for farmers. To develop oil palm farmers in the Northeastern region to

harvest appropriate oil palm harvest.
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Abstract

Oil palm is a new economic plant in upper Northeast Thailand, there were many new oil
palm grower in this area. So, survey of oil palm grower will help us knew what were they
management with oil palm plantation, problems would they found, that affected quantity and
quality of oil palm vyield in this area. The oil palm inspection were conducted in 6 provinces in
upper Northeast Thailand between year 2014 by purposive sampling in most oil palm grew area
in each province. There were 690 sampling divided to pre-matured oil palm area 439 samples
and matured oil palm area 251 samples. Data showed that 31 percent of farmers in the
cultivation of oil palm argue that palm oil was a potential economics’ plant in future, 51
percent of farmers have planted area of 5-10 rais, 45 percent of farmers planting oil palm
hybrids Surathani from Department of Agriculture, the area planted were 53 percent of the
plateau — slope, 55 percent of the soil is sandy loam, oil palm plantations was 50 percent of
farmers used to grow rice, 75 percent of farmers grow oil palm in triangle planning, 55 percent

of farmers did not drained in oil palm plantations.
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Management of pre-matured oil palm, 60 percent of farmers were not planting inter-
crop, 63 percent of farmers did not irrigated oil palm, farmers used fertilizer on palm oil by 82
percent, but farmers who used fertilizer, which fertilized by the farmers practiced 94 percent, 50
percent of farmers used organic fertilizers and soil additive, 93 percent of farmers had weed
control, 85 percent of farmers did not cut inflorescent in oil palms aged 1-3 after planting and
87 percent of farmers did not trim the frond.

Cultivation of matured oil palm of 251 farmers found that 93 percent of farmers were
not planting inter-crop, only 50 percent of farmers were irrigating oil palm, 90 percent of
farmers used chemical fertilizer, which fertilized by the farmers practiced 86 percent, 47 percent
of farmers used organic fertilizers and soil additive, 83 percent of farmers had weed control and
63 percent of farmers did not trim the frond. There were 45 percent of farmers began
harvesting FFB in the fourth years after planting, 76 percent of farmers harvested every 15 days.
Oil palm yield up to 1,849 kilogram and lowest average 359 kilogram. The highest average price
was 4 baht per kilogram and lowest average price was 2 baht per kilogram. There were 74
percent of farmers sold oil palm at the local ramps or point of subsidiaries purchase.

The cost of oil palm plantation farmers In upper Northeast average 9,177 baht per rai,
which averaged from seedling, land preparation, irrigation system, chemical and organic
fertilizer, pest control chemical, fuel or electric fee used in oil palm plantation and labors cost.

The survey data showed that problems of 52 percent of farmers were lacking the
knowledge to manage oil palm plantations. From the above data shows that many farmers did
not know or understand to assess the suitability of land for oil palm cultivation, fertilizing and
soil management, irrigation in drought period and the right time to harvested oil palm. These
problems were affected quantity and quality on oil palm vyield. Thus, transferring knowledge of
oil palm cultivation technology to the farmers could increase the productivity and reduce the

economic risk of farmers in upper northeastern of Thailand.

uni (Introduction)
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Abstract

Oil palm plantings in the upper northeastern region of Thailand were increasing
attention and increased new growers. Oil palm plantation in the northeastern Thailand is a new
crop. Farmers lack knowledge of management, especially fertilization and irrigation. Although
the oil palm can grow, if management is not appropriate, it will affect growth and yield. The
experiment was carried out by testing the fertilizer application based on leaf’s nutrient analysis
and watering by water deficit calculation to meet the oil palm requirements. The experiment
was conducted in the oil palm farms of 14 farmers at the age of 2-3 years in the area of Bung
Kan Loei and Nakhon Phanom between year 2014 to 2016. Randomized complete block design
with 2 treatment and 2 replication were used, treatment 1 or DOA practice was watering by
water deficit calculation and fertilizer application based on leaf’s nutrient analysis, treatment 2
or farmer practice was watered and fertilizer application based on farmers practice. For the test
of water, DOA practice used a mini sprinkler system during the month of dehydration, January
to April and December frequency once a week, water volume was about 100 liters per plant
per time. Farmer practice did not watered or watered once in 1-2 week with mini sprinkler or
another, which was not know the exact volume of water. For the test of fertilizer, DOA practice
used fertilizer application based on leaf’s nutrient analysis and divided into 2 time per year but
farmer practice applied a variety of fertilizers, 1-3 kg per plant per year, 1-2 times a year. The
result show that growth characteristic of oil palm in first 3 year were not statistically significant
differences. But total leaf and leaf area of DOA treatment were significantly higher than the
farmers in the third year. The average DOA method number of leaflets was 38.5 leaves more
than the average farmer method 37.7 leaves. The DOA leaf area was 4.11 square meters higher
than the farmer's method 3.81 square meters, accounting for 7.9%. When palm oil aged 4-5
years, it was found that the female flower of the test method than the farmer significantly. The
mean of farmer's method was 47.56%, higher than that of 12.74%. However, at the age of 3-4
years, the flowers of the treatments were higher than those of the farmers, but not statistically
different. The average annual test was 57.98 percent. The average farmer method was 53.42
percent. Yield was found to be in the third year of the palm oil testing period of 4-5 years. And
the DOA method vyields more than the farmer significantly. The DOA yielded average 676.28
kg/rai/year. The farmer's total yield averaged 519.28 kg/rai/year, The DOA method yield higher
accounting for 30.23%.

Testing Technology to enhance the production of oil palm before yielding potential of

farmers in Kalasin, Sakon Nakhon, Udon Thani and the selection of planting oil palm
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farmers. Within the first 2-3 years of age, yielding four per province to include 12 plots in
Somdet district Kalasin province,Tao Ngoi district Muang district Sakon Nakhon province and
Ban Dung district Udon Thani Province. The experiment was conducted with TVE in RCB
2 process is repeated two creators of the first process to test the water demand of palm oil and
fertilizer, according to the analysis of leaves. (Recommendation of the Department of
Agriculture) and the creators of the two creators of farmers and the creators of the two creators
of farmers Do not allow water or irrigation once every 10-15 days and according to the farmers'
fertilizer practice already. Results showed that in the first and second test of the growth of the
palm oil processing test, the average number of leaves and leaf area increased over the
process, but the farmers did not differ statistically. While | found the sex ratio in the second test
of palm oil in an average ratio of male flowers of processes rather than test methods farmers
significantly is 54.86 and 49.42 percent respectively. palm oil output in the last 3-4 years,
farmers have began storing the output conversion number seven and the other five have yet to
harvest. From a bunch of storage and production during June to September 2559 found that
the process of testing a bunch and more productive farming methods tested by the creators of
the bunch, with an average of 2.12 per bunch and the average yield of 103.58 kg per rai. The
process of dividing a farmer average of 1.73 per bunch and the average yield was 73.13 kg per
rai. Information from growth and productivity, although the process is likely to test the process
more farmers. However, in the beginning of the input and output. The need to collect data to

test further in order to get more complete information.
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U 12 wias Ae agsenine 1.80-2.04  wWoesdud JaliAndeauuainseivingd (lwlnsiau 2.60

i +

Wesius) ogszning 21-31 Wesidud Fadedbisnglulasaufedeans 21-0-0 Winay 25 wWosidud 110

Y
gnswurinsladevrdninduludunianugauauysaldn Ae 4.0 Alanudedusel (Ainideuay

Wawnsineesiwail 3, 2557) Wu 5 Alansusedunel saneanesanaiiasiziegszning 0.11-0.17

Y

v a a

Wosidus waziinndeauuainszauingd 6-31 Wesidus 91w 9 wlas desiiusianeanasa et

gns 0-3-0 8n 25 Wosl@usandnsuzinf 1.5 Alansudedusal 1Wusns 1.9 Alansusedused

I a o

LaynNaIATIEs N INuNAdsLnUIegsEning 0.57-1.52 Wesidud sndianing S1uu 7 ulas feeg

Y

< s vV L3

589119 057-0.85  Wosldud dandosvuandingd 11-38 wWeddud dedlddelnunaifounaslsd
an3 0-0-60 LiiNdn 25 Wosidudandmsuurii 3 Alansusiesdudey 1Wusna 3.7 Alanudedusied
uagNaIATIe s uNTiTenegsening 0.16-0.70 Wesdud fedlddefiweslsn (MeO 27 Weasidus)
0.7-0.9 Alansuredourol uazsauwAa@enagszning 0.62-0.82 Wesldud fedldlalusy (boron 11
Wesldus) smsn 0.13 AlanSudediusiod (m3nadt 2.1.3)

lunnaoudi 2 @ 2558 naleredsmensluluthdiiituis 12 uwas Usngiszdusg
lulnsiauegsening 2.03-2.67 Wesidust snddngi (maluil 17) $1uau 11 udas s1aweanesa 0.08-
0.41 Wesldud fniAingd S1uru 12 udas siplnunaiden 0.63-1.27 Wesldusd dndndringd
$1uru 11 wlas s1auAaLTo 0.33-1.17 Wedldud wagsiuuniifon 0.18-0.70 Wesidud dninan
IngR $1mru 4 ulas dmsud 2559 watesiesiluia 14 ulas Usngseausnlulasiauegsening
1.74-2.72 Wesiud mnitingAdiuiu 12 ulas siaweaneda 0.11-0.18 1Wedidud sniiAingd
$1unu 12 wlas sulnumaden 0.52-1.23 wWesidud sndiAningAdiuau 12 ulas smuaaido 0.51-
1.07 Wefldud wazsmuaniidon 0.17-0.55 Wedldud dndAvingd 2 ulas (msadt 2.1.2) Tunssuis
vadeUIwusnaiinanndnniuuriung luwlasiinadiaszsisigemmsinitaideauuain

AINgF Tned9danndnsdenumuuzdivensuivinisinens dmsuiuilaiugauauysalan lay
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Wetaugiueny 3 4 uar 5 U dandenwuiinne Joueulutoudaa gns 21-0-0 Aunedinm gns

3

0-3-0 Jelnunadeunaslsn gns 0-0-60 Alwalsvt 9m514.0 1.5 3.0 waz 0.7 AlanTusiedusied way
Tuism 0.13 AlanSusiedusiel lneudsld 2 assied (dinddeuasinuinisinunsiuni 3, 2557) galud
2559 Asdunsiuiedtul 2557 waz U 2558 Fslausunasineimsisestdliaenndesiuauaiiy

feannsvasurauinduluksast (an5197 2.1.3)

A13199 2.1.2 FeyauSnasimemnamvanuazsestulutiduiniu (Wesidud Tnetminuie) veswdad

nadeusTegnaulinandnvasduniueny 2-3 Indsgn Janindanuas waswu U 2557-2559

wias Ui 1 @ 2557) Uil 2 (@ 2558) U4 3 (@ 2559)

7
N33 Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total
g N P K Ca Mg N P K Ca Mg N P K Ca Mg

(%) %) G % (%) (%) (%) ) % (%) (%) %) (%) (%) (%)

1 NAFDU 195 015 085 0.7 031 227 010 09 064 038 174 011 062 094 0.17

Wneesny 204 014 1.03 055 033 236 010 087 054 037 198 0.14 067 097 0.21

2 adu 195 014 081 062 023 224 008 111 052 028 207 012 079 069 037

ey 1.96 014 057 072 025 228 010 083 061 024 174 012 060 089 051

3 vadeu 201 012 086 068 034 235 012 08 081 035 206 013 044 1.07 048

nwesns 2.02 013 089 071 041 234 013 081 073 036 224 014 056 085 040

4 NAFDU 204 014 078 082 016 267 012 113 077 028 197 012 065 090 033

mnwesns 197 014 078 078 016 263 012 123 063 020 188 011 052 101 034

5 NAFDU 202 017 152 114 019 247 011 127 080 022 238 0.15 1.18 0.67 0.24

lnyasngs 200 017 111 146 026 247 011 114 093 026 229 015 096 080 0.29

6 NAEDY 190 016 081 125 029 212 011 111 087 030 239 016 113 061 0.26

ey 1.92 015 087 120 024 211 010 1.04 090 030 234 015 123 063 037

7 NAFU 183 015 074 117 025 244 012 097 091 028 239 016 080 071 031

nyesns 188 0.15 086 117 025 245 012 086 117 026 239 0.16 084 072 035

8 NAFDU 188 016 074 093 035 223 011 077 083 036 233 015 090 056 0.39

nyesns 185 014 075 092 034 225 010 09 075 035 221 014 085 063 040

9 NAFDU 182 012 092 065 034 211 033 066 1.03 017 259 016 047 062 0.29

ey 1.8 011 1.02 061 029 204 038 076 103 027 205 013 028 091 055

10 vagou 182 012 08 033 0.18 202 041 087 100 021 272 014 057 046 0.31

lnwasny 192 012 073 053 024 201 041 075 104 029 228 013 030 051 042

11 veday 192 013 097 068 025 213 043 124 093 016 257 018 046 069 0.35

nwAsny 1.88  0.13 099 068 031 203 032 093 09 016 237 017 044 069 042

12 vedau 189 013 067 078 036 211 032 076 110 021 259 016 047 062 0.29



43

lnewsns 1.82  0.13 091  0.89 0.7 211 031 087 114 015 205 0.13 0.28 091 0.55
13 vaday - - - - - 1.63 041 115 082 022 234 0.14 0.33 0.84 0.34
INWATNT - - - - - 1.62 041 097 081 018 207 0.12 0.40 0.74 0.37
14 vedsu - - - - - 135 035 063 107 032 240 0.14 0.34 0.88 0.33
NWATNT - - - - - 174 034 077 077 046 209 0.12 0.37 0.83 0.37
ﬂ'ﬁﬂqa 260 0.17 115 - 033 255 016 1.05 - 0.25 255 0.16 1.05 - 0.25
VNBLUG NUNIIWIATININ UURN 1-4 J99IA0Y WU 5-8 RIIAUATNUL
- vaneiadalifiveyamsie U 2557 deliiinsininudamagey
dl a Y + aa ] (% (3 901 C% 1 ¥ a
M13199 2.1.3 FtlakardnsJevenssuisnegeudmiuiiduindussesneulvinands lunlameasu
U [ (3 901 C
Jamindenn e uaswuy U 2557-2559 Unauidiueny 2-5 U
snaulleiild (Rlanusedusiel)
uwlas  Assy o - -
. - U 2557 U 2558 U 2559
7 WD
AS RP KCL MgO B AS RP KCl MgO B AS RP KCL MgO B
1 ye@ou 50 19 38 09 013 50 19 37 05 013 54 20 35 05 013
2 nagoau 5.0 1.9 3.0 0.9 0.13 5.0 1.9 3.0 0.9 0.13 54 2.0 3.5 0.5 0.13
3 wemeu 50 19 38 07 013 50 19 37 05 013 54 20 41 05 013
4 nagoau 5.0 1.9 3.8 0.9 0.13 35 1.9 3.0 0.7 0.13 54 2.0 4.1 0.5 0.13
5  we@eu 50 17 23 09 013 35 19 22 09 013 50 18 40 14 013
6 nagoau 5.0 1.9 3.8 0.9 0.13 5.0 1.9 3.0 0.9 0.13 5.0 1.8 4.0 0.9 0.13
7 negau 5.0 1.9 3.8 0.9 0.13 5.0 1.9 3.7 0.9 0.13 5.0 1.8 4.0 0.9 0.13
8 we@eu 50 19 38 07 013 50 19 37 05 013 50 18 40 09 013
9 nagoau 5.0 1.9 3.8 0.7 0.13 5.0 1.5 3.7 0.9 0.13 5.0 2.0 4.0 1.0 0.13
10 weaeu 50 19 38 09 013 50 15 37 09 013 50 20 40 07 013
11 nagoau 5.0 1.9 3.8 0.9 0.13 5.0 1.5 3.0 0.9 0.13 5.0 2.0 4.0 0.7 0.13
12 weaeu 50 19 38 07 013 50 15 37 09 013 50 20 40 07 013
13 wye@ou - - - - - 50 19 37 07 013 50 17 40 07 013
14 N 250)) - - - - - 5.0 1.9 3.7 0.7 0.13 5.0 1.7 4.0 0.7 0.13
WUIBLUE WUNIIAUINIK WUA 1-4 9nIaLay wlasn 5-8 9amiAuATNUL wlasn 9-14

AS = Joueuluiondaa gns 21-0-0

KCL = Jelnunaidonnaslse ans 0-0-60

RP
MgO

= Aunodvin gns 0-3-0

= Awashsy B = luwsn
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v
o w

dl 1+ 9/%’ aa (3 U 14 a L L2
A19199 2.1.4 n1slddeuazliminniuisinensnsludiduiidussesneulvnaninluwlanaasudimin

Janwt e uaswuy U 2557-2559 dauiiueny 2-5 U

nslokin nslile
INWAINT - MUY M5 S dawnaniild
/s .y ans y
(AS9/fow) ’ (n/duAl)  (ASesie (\faw)

1. WS gy Uaositnunges 1 8-3-11 2.0 1 A,
yaln 4.0 1 n.A.

2. WIELEE BANT o1fety - 15-15-15 1.0 1 N.A.

3. wgUsein Ligaduy IAlANTINY 4 19-19-19 4.0 2 WA, Uag N.8.
0-3-0 1.0 2 W.A.

4. wigUszana ¥IIUM Udesidhihses 2 21-0-0 2.7 2 W.A. WA N.8.
18-46-0 2.7 2 N.A. LAY N.8.
0-0-60 2.7 2 N.A. LY N.8.

5. wwenad Wuduns aUsanaes 3 21-0-0 1.0 2 WA haY N.8.
18-46-0 1.0 2 W.A. Wag N.8.
0-0-60 1.0 2 W.A. Wag N.8.

6. weviiilou esezdadss  ederdu - Bunid 4.0 1 0.

Mg+Ca 1.0 1 n.¢.

7. WNOUAU MG e 2 46-0-0 1.0 3 .
28-10-10 1.0 3 W.8.

8. U9EINT1 Merla aUsanaes 2 21-0-0 3.0 3 U WA Ny
0-0-60 3.0 3 1A, W.A. N.Y.

9. weREnh zduns 1881930 3 15-15-15 2.0 2 WA, LAY N.8.
yaln 5.0 1 n.A.

10. Wiugaduns iigun syuutinen 4 15-15-15 1.0 2 WA, Lag n.u.
12-12-24 1.0 2 WA, LAz n.u.
yaln 6.0 1 WA

11, WIAITIA LNIANT flaUsunaes 2-3 21-0-0 2.0 2 WA, LAz n.u.
0-3-0 1.0 2 WA, Lag n.u.
0-0-60 2.0 2 N.A. LAY N.8.

12. welanu 91w flal3unaes 2-3 21-0-0 2.0 2 WA, ey n.8.
0-3-0 1.0 2 WA, LAz n.u.
0-0-60 2.0 2 W.A. Y N.8.

Alaslsn 0.5 1 WA

13, WNYANNIY L@ ffal3unaes 2-3 21-0-0 2.0 2 WA, Lag n.u.
0-3-0 1.0 2 WA, Lag n.u.
0-0-60 2.0 2 WA, Lag n.u.

Alaslsn 0.5 1 A
14, watonuel Amilng flaU3unaes 2-3 21-0-0 2.0 2 WA, LAz n..

yaln 10.0 1 w.A.
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2.2 n’m@%mulﬁuimmméuﬁwﬁu

mil,ﬁfgLaiﬂ,mmaé’wé’fuuaziumaaﬂwéuﬁﬂﬁusuaaLLﬂJaqmaaﬂuﬁuﬁﬁq 3 Janin wudn Tl 1
fiFusuiunisneans fio 3 2557 Uhduhifueny 2-3 T wdsgn Suaunnduimaaliifienuuensieiy
luneadd Taewuin nssudsd 1 widensauisvaaeudeliiuassgemsnusuusit $1uaumsly
e 17.3-43.7 malu @de 29.72 My dunssadfinemsnsisuaumsluiomun 19.2-41.0 malu
Win 29.63 mslu U9 2 vesmmaaeu Aet 2558 Unduthifueny 3-4 U wdaUgn Tasamausiuoy
mslutomuanssuisnaaeunnninsstdfinunsns uiliuvansaiulum @dn Tnewuin $1uaumsdu
WuaensIUIsnadeu 22.046.0 sy s 35.45 malu luraiisnuasnsisaumsluioan

Y

21.0-43.0 nslu 1ade 3579 uarlulifl 3 vinsveaeudie U 2559 Uidnifueny 4-5 U wdsugn

a A

wusaumslueelunssdanedeuinnninssisneasnsedelifeddde Aolavndeu 34.0-
42.8 mlu 1ade 38.52 n1slu wnninade 0.86 n1slu Andufesar 2.24 TnenssuAtinuasiisiui
mslusiavian 33.0-41.3 mslu wde 37.66 nslu (3197t 2.1.5) zdiuldisuumaduiomaludd 1
vaansnaaeulviandsuanistuseningdinaaesuwasdsinunsnsldunndresiulumsads uiisnageu
fiduumduimunedonnninisneasnswindu 027 melu Seadunszinduiudsldlesy
Svdnaandadeiildasly arndoyalumsned 5 avifiuinurauas Wy ulasd 2 4 wag 7 leeny 2-3 4]
Srnumdluismatiosunnie Favadeuwiiu 17.3 19.0 uay 21.6 sl Fainuasns 19.2 2.9 wax
18.0 malu audriy iesnnududsiuidneg uazinuasnsvianmlunisdnnisdadinmmsusuans
pon uavdwisuluulasii 6 7 8 uar 12 Srnundluiuaidienny 4-5 U tdesniuiloay 34 U
desmninensnsinsfiviiemananuazsanisluguanenn dnsudrduifusaumdunaneds
Sunluiidesdaunneinasmemsthssiunenuazna ddmaumsluinnuazluauysaldfazdsaase
msliinenuaznandniindne Jsmumdnivinislimsiawimiddudisesnaunitasisginiuieinanin
fo01g 5 U TulU Fsmuduusivenssinnnnuasluuduiiuery 1-3 T lluusilidemdludns
pon Wiawihfisndu wu msluwis Wud lnevrduidueny 47 9 Windenslu 3 seu tfuann
nzaneansgn (Eiinideuasimuninisinuasiuni 3, 2557)

Frusruumsludianui Suaumsuiiiutusedvesnssuisnageuinnninsaitinunsns
wailsifianuuandreiulunisada Inewdloundinintueny 23 3-4 wag 4-5 T (U 2557 2558 uay 2559)
snnunsluidfintusiolvenssitnagou 13.2-242 9.8-25.1 waz 17.5-29.6 mslusied des 20.77
22.46 wag 22.07 nlusel dunssudBinunsnsegdsening 9.8-24.1 9.8-25.1 uag 18.4-28.1 mslusie

o

U108y 19.25 20.33 way 22.07 mslused audisu (m1519% 2.1.6) Inevhluudusingueiy 5-6 U ag

9

v
) =

nandwIunsluegseningas 30-40 N9l nasantuazananly 20-25 nslused uediuaiy
6 2 o v L3 %; L% a
auysalvewiularnsUIsswIUaunY (N5333NsinYRs, 2547)
FIUANNYIINIIIU WU N55ATNAEUIRAILE1INISLULINNIINTTUATLNWATNT WA LT AL

uansnsfulumaadn Tnelounduiiueny 2-3 3-4 uag 4-5 T (U 2557 2558 wag 2559) AL
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TuveanssuiSmaaouagsening 121.0-2520 206.6-324.4 uay 282.0-459.2 1@y 170.8 251.6 uay

364.1 WURIAT @IUNTINTTNYATNITOYTENIN 115.0-253.0 199.7-328.8 way 291.6-439.3 LwURALUAT

(%)

@8y 1725 252.1 357.9 aufiwns euady (e151eit 2.1.7) Wululufiennafonsuiunanisvnaes

nsUgmduthifuiusasugiond 2 Aaudidouasimunnmainuesuaswu lkauemmndy 310-
460 Loufuns WU 4-5 ndsgn @y wagany, 2557) uaskamsvaaouiusUnduthii 6 arewus 7
quiiTenaziinnnnisnunsuasnus 16ud gs1wind 1 2 3 4 5 wag 6 lasarwenimisluades lu
Uil @ wdsUgn 307 326 324 318 312 uay 324 LwuRlAT uaz U7 5 1Ay 382 383 389 374 383 uaz

U 14
& w1 " =

379 wufwng mua1eu (Jeu uazany, 2553) anuenmstuiluiivdBnegaieirdunduingiy
#5usmommsfiiisswenuenimislufiazannaulude Ssiuegfuiusuazanimuindondu « de
L svgzlgn e Judu (nsudvnisinems, 2547)

Frusruniluges Fudunafuteyaswaulugesvemnddud o dmsuundininduenglaidiu 3 T
waznglufl 17 dwdutiduiniueny 4 9 fuly deduiunuressiludesvesiisdu Taewuin
nssufnaaouliiunuludesinninssifinunsnsusildfaruuandeiulunsada Tneudleurduhiiy
918 2-3 3-4 uay 4-5 Y (U 2557 2558 uag 2559) Fuiludesveinssuisnaaeuegsening 129-163
163-290 215-294 1@y 151.6 213.6 waz 2423 Tu dunIsuIBinunInsoesening 125-204 160-236
uay 202-277 Tu 1ade 1573 200.8 Waz 239.8 lu muddu (151971 2.1.8) denAdosiunanITAaes
nsugnurduiutusgsug o1l 2 Agusidouasimuniainunsuaswu Alddwuluges 222-294
Tu B 4-5 vdaugn (Bew wagany, 2557) wagnansaaeuifusuduintu 6 aewus fqudidouas
fianmanuasuasnuy Tud gswafond 1 2 3 4 5 uay 6 Teeidunludesiads Tudi 4 wal
Ugn 242 231 234 243 237 uag 228 Tu uay UM 5 10A 261 252 244 258 276 uaz 239 Tu
pdU (foa wavaniy, 2553) Tneluunduintuasilugesusagnidly 100-160 4 ve 200-320 lu
Frundlugesiinnnitgdssalividuihiudfuiluduiuduensiuadduinnt dmadeauauysal
YDA N1508NABN UaglRAKER (NTUIVINTTINYAT, 2547)

Fruuiludfiusniiddumananes Ae U 2557 wag Ui 2 Ae¥ 2558 Aewdleundutihifueny 2-3
way 3-4 U fudlulifienuuendrsiulumaadd wiiinssuiiveaeuazgenimnitud Tnewudn nssuis
yagoufoliuarsmeInuduugi Tay eunduditueny 2-3 U wag 3-0 T fiudluiade 1.50
LaE 2.28 MIAUNAT dIUNTTIITINEASATIAAY 1.57 way 2.24 msramns dm3ululi 3 vesnsnnaey
Ao ¥ 2559 wuhiuilusewienssuianadeuinnninssuimnunsnsegadituddnde Aoiavedeu
Wie 4.11 mauns winnduads 0.30 msauns Andudesas 7.87 luraiinssuifinuasiifuiily

CY-Y)

Y 3.81 M1T1UUAT (AN5NT 2.1.9) aenmdesiunanismaaen1sugnurdudtuiuggstugssnd 2

fa o

AudITeuaziauINIsinyasuATIUL Nlvdwiuluges 4.35-7.20 as1auuns lwln 4-5 wdadan (Hey

v ¢

WazAy, 2557) wasnan1svageuiugUiauiiu 6 @edug naudifeuasinuinisinensuasnuy

3

v a

louA g51ugdsnd 1 2 3 4 5 uaz 6 Teglditudlu Tud7 4 wasan WAy 355 3.25 3.24 3.21 2.99
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Way 3.23 AN919LUAT LAy ﬂﬁ 5 LQ?iIEJ 477 4.49 4.84 432 4.89 uaz 4.84 M1TUUAT AIUAINU (Hol

LayAy, 2553)

(%

A15199 2.1.5 U U lunaunveaUnduuniu seeznaulvinandnveIwlanadaudamninteniu tay

unswun Urdatdueny 2-5 U (@ 2557-2559) (n.A-n.o)

FuUNSlURImUA (Malusany)

e
D

:Nw:l g f j‘J 2557 j‘J 2558 ;T‘J 2559
Janin (Unduunsiueny 2-3 V) (Unduundiueny 3-4 V) (Unduundueny 4-5 U)
Negay LAWAINT Nngay LNWAINT Negau LNWRNINT
Tanw 1 23.6 21.2 32.0 34.0 37.4 359
2 17.3 19.2 30.0 30.0 35.2 355
3 24.3 23.2 22.0 22.0 37.3 36.2
i 21.6 24.9 22.0 21.0 42.8 413
\ag 5 36.0 33.0 38.0 38.0 36.0 35.0
6 40.0 37.0 46.0 43.0 37.0 37.0
7 19.0. 18.0 24.0 40.0 34.0 33.0
8 35.0 35.0 40.0 40.0 36.0 36.0
UATNUY 9 33.0 33.0 39.8 40.0 41.0 41.0
10 25.2 29.4 32.0 325 41.0 40.0
11 31.9 32.3 39.5 40.0 40.5 38.6
12 43.7 41.0 41.1 41.2 41.0 40.0
13 - - 39.5 40.0 37.0 35.0
14 - - 324 39.4 42.0 41.0
Aade 29.72 29.63 34.33 35.93 38.52 37.66
t-test 0.123" -1.189" 4.217%*

e - vanede deldfiveyamsiz U 2557 delidiihsinhulamaaey
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[
o w 1

a ° A 1 a I3 1y a v o =
M13719N 2.1.6 ‘U']u’lu‘l/l']ﬂiULWNfﬂ@U“U@\TU']@@JU']@JU?%EJ%ﬂ@‘lﬂ,WNaNam'sﬂaﬂLLTJaQ‘V]@a@‘U"NVT'JWUQﬂ']W Ly

uaswun Urdutidueny 3-5 U (@ 2558-2559) (9.A.-n.0.)

FUNLUIY (Malusenusal)

P ; U 2558 U 2559
T wasi (Whduhifueng 3-4 ) (WUhduhifueng 4-5 )
Q5B bNERINT Negu bNYRINT
Jenu 1 19.9 19.4 21.9 208
2 15.9 16.4 20.6 18.6
3 13.2 9.8 22.1 22.9
4 14.6 14.3 29.6 28.1
i@y 5 - - 20.8 19.1
6 - - 20.9 20.2
7 - - 175 18.4
8 - - 18.8 18.7
UATILL 9 25.2 25.1 24.0 23.9
10 24.6 24.8 23.7 23.6
11 23.5 22.8 22.6 22.1
12 22.7 22.8 234 23.3
13 23.1 232 24.0 24.0
14 24.2 19.9 24.1 24.0
Aade 20.77 19.90 22.46 22.07
t-test 1.520™ 1.638"

mnewms - Liilveya
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a ¢ 8 W ! o a U o =
A1919N 2.1.7 V’n']llEJ'TJ‘V]'NiUﬂJ@QU']ﬁ@Ju’uJU?SUEﬂa‘lﬂ,‘mmawaﬁ] IULLUaQWﬂa@UQQVUWUQﬂWW Lag

unswun Urdudueny 2-5 U (@ 2557-2559) (9.A.-n.0.)

AUEIINGIU (LBUALUAT)

4 U 2557 U 2558 U 2559
:Nuzl wasdi (Wdanbdueny 2-3 ) (Unduthifueny 3-4 9) (WUnduthifueny 4-5 9)
WKRIN

Nagau LNWAINT 2GRN WRINT NAedu LNWAINT

Tenu 1 184.0 227.0 282.0 294.6 459.2 416.5

2 125.0 138.0 324.4 328.8 445.8 426.2

3 190.0 218.0 271.9 283.5 401.2 393.0

4 241.0 252.0 239.8 216.0 358.3 356.1

W@y 5 171.0 155.0 251.7 235.9 382.8 368.3

6 252.0 253.0 302.3 304.8 451.4 439.3

7 121.0 115.0 207.4 199.7 296.3 291.6

8 197.0 184.0 287.8 279.0 379.4 341.9

UATHUY 9 140.0 150.0 236.8 236.3 372.0 350.0

10 126.0 120.0 209.6 206.4 282.0 295.0

11 182.0 170.0 227.9 242.7 356.5 361.1

12 134.0 143.0 276.6 270.7 371.0 430.0

13 - - 221.7 242.7 288.0 279.0

14 - - 206.6 231.1 348.5 321.5

Auads  170.82 172.54 251.57 252.12 364.09 357.92

t-test -0.419" -0.145" 0.901"

Mewme - visneda gal

Y

HUVDHALNINE

¥ 2557 delainsruyinulasvaaau
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A15199 2.1.8 9urUluguaIU1anus UL e NaUlTNANEN TULUAINARUIIMIATINIW Lag UATNUY
Unduniiueny 2-5 U (U 2557-2559) (9.A.-n.8.)

ruquludes (lu)

v . U 2557 U 2558 U 2559
NuATand wlasn o %o - o %o . o %o -
(Unauunaueiy 2-3 1) (Unauundueny 3-4 V) (Uauundueny 4-5 V)
Nagau HNWAINT NAedU NYAINT Nagau HNWAINT
Tanu 1 172 183 233 231 267 263
2 196 204 242 236 276 265
3 163 193 217 224 257 251
q 123 142 184 180 254 251
1oy 5 - - 199 193 229 231
6 - - 231 231 294 277
7 - - 163 160 204 202
8 - - 210 205 247 240
UATHUL 9 129 130 216 202 245 236
10 128 125 290 198 221 231
11 163 160 196 200 230 236
12 152 147 240 190 248 245
13 - - 198 199 215 220
14 - - 191 193 230 232
Aade 150.57 157.28 21361 200.85 24231 239.78
t-test -1.341"™ 1.659™ 1.213"

e - vanede deldfiveyamsiz U 2557 delidiihsinhulamaaey
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o & A ¢ o w i o a v o =
M99 2.1.9 WU‘WIU (H91UURT) T@QU?@@JUW@JUi%ﬂ%ﬂ@UI‘VmaNaWIULLUa@W@a@‘U‘NWU@UQﬂWW Ly

uaswus Undiniisueny 2-5 U (@ 2558-2559) (m.A.-n.8.)

AUNIU (A1519UAT)

Hui a j‘J 2557 j‘J 2558 jJ 2559
JMIn (Wraudiueny 2-37)  (Uhdudiueng 3-4 V) (Unduisiuang 4-5 V)
NA&aU WNYAINT NAEdU WNWRNINT nagaau WWRNINTG
9N % 1 13 1.9 3.2 3.8 6.6 6.2
2 0.8 0.9 3.1 3.3 6.4 55
3 1.5 2.0 2.5 2.4 5.1 4.8
4 2.0 2.2 1.9 1.5 4.2 4.2
1ae 5 1.6 15 2.0 1.8 39 38
6 2.6 2.8 2.9 3.0 6.5 5.7
7 0.9 1.0 1.4 13 2.4 2.3
8 2.0 17 2.5 2.2 4.3 37
UATWUL 9 1.1 0.9 2.3 1.8 3.2 3.1
10 1.0 1.4 1.9 2.8 2.5 2.4
11 1.1 13 2.3 2.5 4.4 4.5
12 1.9 1.6 3.8 3.3 4.5 4.3
13 - - 1.4 15 2.8 2.7
14 - - 1.6 1.7 3.3 2.6
ALade 1.50 1.57 2.28 2.24 4.11 3.81
t-test -0.898 " 0.367" 3.261%

e - vaneds deldfiveyamsiz U 2557 delidiihsinhulamaaey

2.3 A38aNARN
Aun1seanaen wud Wl 2 vesmismegeu Ae U 2558 Unduindiudlongeyluylin 3-4 4
a b a ' ax ¢ 8 o o = A=
n1seannenuazisulvinandanan1TaaeunUdT NssuIsnaaeulaudulinenneallly  (Uasidus)
i aa Mo v aa ax % = 4 oo |
WNNIINsIIISnYATnsualiddanuuandeiulun1eadd  Ingidneaeulvineninamlloniensd oy
581119 38.8-84.6 \Wesidud afe 57.98 wWasidud dwidtinunsnsunauindulinenuadioagsening
30.6-83.4 Wosidud whe 53.42 Wesidus luraeiilin 3 vosnsnaaeu fie U 2559 Wielrduiiud

=

' | A ! = ax | _aa I A v o w aa
E)WEJ@E‘JJ IUEZI'N‘U‘VI 4-5 Wy ADALWALNYYDINTINITVAFRULINAIIBLNYATNTDY WU UYAIALY ADIETNAADU

finenunAllewndeial agsening 32.3-85.0 Wosidud wde 53.61 wWesidud dwisinunsnslinenine
dewdenad agsening 37.7-84.5 wWasidus iy 47.56 Wesidud unnitlaeade 6.05 Wesidud An
Jufesay 12.72 (351991 2.1.10) Fatleenimanisvaanaeuiuguiduingu 6 aeiug Neudidouay

WansinyasuasuY kA as1egisnll 1 2 3 4 5 uag 6 UN 4-5 waslgn laeildadiunenine
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Jowwde 733 63.1 70.6 76.8 88.5 way 46.5 wasiiud audiau (Hoy wazamy, 2553) waru1dy
uduiiugasugisiil 2 Wdndiudenenmadendensl 69.67 wWesidud Tl 5 wawgn (Hew uas
Y1y 2557)

Uduhduduiiwandusinenmeduazaonnadowendenisluduieiu Aiwniaemidy

£
Y =

axdionmen 1 91 Ssazannsaiauludunonldfinenmedowasines] Tuiuanuauysaivowiy was
anmuanden Jsiduanysalanwiadenminzaumeondiulngaziannluidunenmaile ndain
NALLNAT 5-6 LHau sz'a@aﬂmeﬁmzﬂ’wuﬂﬂLﬂummaﬁqmmﬁmﬁuauﬁmﬁmlﬁ (NSUIBINTLNEAST,
2507) winzagiudeyavesmonmadelul 2559 Avvlunandnvest 2559 luusdaiu wasduuisdau

Judeyavomandnludialy

A15199 2.1.10 9RS1@IUNEA (Sex-ratio) ¥asUnautntusEarno Ul NaNAR I ULUAINAZBUTINIA

Tanu e upswuy Unanindueny 2-5 U (@ 2557-2559) (9.A.-n.8.)

dn31duUNA sex-ratio (UastFud)

v 4 . U 2558 U 2559
NUNINIn wuagi o %o » o %o o
(Unauunaueang 3-4 1) (Unauudueny 4-5 U)
Nagay WNEAINT Nagay WNEAINT
TJenu 1 38.9 29.4 85.0 84.5
2 47.0 41.8 44.7 46.9
3 74.6 83.4 32.3 39.2
4 38.8 34.4 75.1 71.7
Lee 5 41.0 35.6 41.3 41.0
6 48.5 55.4 41.9 42.4
7 39.7 30.6 44.5 41.8
8 54.4 44.1 47.6 44.5
UATNUL 9 58.2 78.6 58.9 50.9
10 71.5 68.2 49.0 37.7
11 69.0 44.9 79.1 63.3
12 48.2 40.1 46.9 41.8
13 78.3 68.9 65.1 55.9
14 84.6 68.5 70.6 41.2
Aade 57.98 53.42 53.62 47.56

t-test 1.452" 2.366%
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2.4. NANGR

Frunslinandnvesiduthifuuamagey wud Tl 3 vesmsnageu Ae U 2559 Uidu
ihifufiongegluras¥i a5 FaFulinandndulusnudeluuiudandudd 2 Tasd 2559 nandnsosu
soweulugInAaunaIAY 2558-fugngu 2559 YaeNTINITNAABURYTENINN 3.6-52.8 AlanSusiesusied

'
o Y a

Wy 29.55 Alansusedusied wnniinssuiBinunsnsegnadivuddnds lnenssudsinuasnslinandn
siofuagsEning 1.56-39.72 Alandusiadiusiol wdw 22.46 AlanSusedusiel (el 2.1.11)
nanAnTILRARel AT nssudsneaeulvinandnegsening 82.4-1,332 Alansusielisied \ade
676.28 Alanfusioldsiod mnninssAfinumsnsedniitodidyds JensauAtinuasnslinandnsoueg
S¥91 35.7-991.9 L@@y 512.28 Alanfusielised (ms1edt 2.1.11) andeyadindneziiiuinnandnds
oeflunmuridie iesantrdimitudieSulvnandn visasmandadun Wy wlasii 3 1lesain
inwnsnsliresguanUasuarliifunandnydeslinananiiauazuisly dmuudasil 9-14 Aufidmia
uasnuy wuinsliandavosnduiiluld 45 nsndsveasulinandelagsiuegsening 943
1,332 Alansusielssiel nssuiSinuminslinandnsinit Aeegsening 695992 Alansusielssed G

aonndastunansnaanaouiusUdutiiy 6 anewug Aruditowssimuinnnunsuasmuy 1
swnfenl 1 2 3 4 5 uay 6 Nlvnandnludi d-5 Taelade 1,119 1,063 1,119 1,198 1,014 waz
848 Alansusiolied mudidy (e wavany, 2553) uasthduhsuiusasugiod 2 Agudidouas
WarNSneATUATNUY TlvHanAnTIN 882 1,744 2,365 uay 3,130 Alansureolssed Siinnananse
dusielfiouiads 3 6 8 waz 10 Alanfusiodusaiiiou il 4 5 6 waz 7 ndsUgn @ew wazdrugy
2557) nmsenuresdiinifonasiunisnensioni 3 fmiaveuuiu wut nslidhdas 300-
500 AnsrerudedUnii Mnussme Wy nwaALs uazUndinituiugaenond 2 Wikawdn 3,319-
5176 Alansusielsied dwiunimmnassgniuiivgnluaduinnuaginaiuludisudsiiuasuy

1 (% s

UNAMIS kagguas1vsll Unduidiulinandn 1,712-4976  Alanfudelssel Jusgiuiuguaznis
o (] U a v U d‘
ANTT (@UNRYLATWAIUINTLNYATLIUAN 3, 2557)

NananU1anunTudsuedmzatsurandnde Usenauluaieniunzais Yansansdsswasng
wiazvgareUsznaumena 45-70 wWesidud dmiinvratewdeanuidiud 1-60 Alansusevzals Jugiv
918U ANNAINANYINIVOIRY waranIMLIndeNduY Wudiivgnidunisdidesnisintnnzale 10-
25 Alansusenzaty (NSUIBINNSAYAS, 2547)

2.5 funun1snan s18ld uaznanauwnu

Fudurumanan wuih Tl 2557 2558 way 2559 vdeileundutinuiieny 2-3 3-4 way 4-5 T
nssuivaaeuiifunuiadens 3 U figaniinsaitinumsnsegadiulddn lesniivnasuiialddne
Fruszuvth Aldanelumsli wazaldaeannislidend SddlushniiginiiBinumns (s o
3 ey 4) Imﬁéfunumé‘lamaaiﬁmmaauagjiwd’m 3,501-5,073 Lady 4,211 vwdelined Aainwnsng
pEsYwine 1,882-0,069 \adn 2,872 uwsislined ddludeswesiunuildiliaunsavenldingaisi
Tiifunuieiuiigeies WunsmAfiussaniamannnirfunsisUrduisudslilinandn dafessog
ualuszoyeniivdutiulivondn Jadudiunaludi 5 Gudl enaed 2.1.12)



54

Fauseld wud Wl 2559 wieufletrduidufieny 4-5 T Builvelfnnsnerandauda
vstu Taemuin nssuisvaaeuiselaetsening 418-6,793 umselised \ade 3,190 umaelinel a9
ninssisinensnswabiuandeiulunisads IneSinunsnsiselaegsening 700-5,673  umsiels
Aol 1adw 2,783 uwaelssed HeAnsiAvenandnads 5.1 umdsilansy ?jq&’aaiaamaméﬂu
svzenselUuientiu (el 2.1.12)

Frunameuunuviosgldavindainaliienuiudleunduiiueny 4-5 U uffasiisneldainnis
Smienandaud usinareuvasidslailiils viefinelsdesnidununmsnaniiadly Feiosguaszemn
pFniduhiulinandalind nedetdnitusuliandanudy naaevisdnanouunutes
Ni13B8NEAINIADRYTENINN -3,570-2,609  unsalssiel T,mEJLQ?%EJE'Tﬂ:ﬁiwleéfﬁmdm'ﬁamuwiﬁu
1,021 vsielisiel IBinunsnsegsening -2,355-1,604  umsalisied Tneaasddlnglasiniinig
amuuiiu 90 vmsielsrel Wumsizdnnwasnsamuiesniilussezusniuiiouszuianuies
i dissequaluszeslinanansoly (mssil 2.1.12)

o a (3 ’oj C% J v/ a d"j Ao v =2
19197 2.1.11 NﬁNﬁﬁ]%@ﬂﬂ’]ﬁﬂﬂ’]&lUigﬁlgﬂ’e]‘lﬂ‘lﬁmaNﬁGﬂ,uLLU@QW@EQUWUW%Q%’J@‘UQW}W b8 UATNUU

T 2559 (9.0.58-n.8.59) Undutiifueny 4-5

¥ 4 NAKAANZAY NANGNTIN
:NuT uasdi (Mansusadasal) (Aansusalsdat)
PR NAFIY WNYATNT NAFDY WNYAINT
1 29.6 19.6 678.8 447.9
Tanw 2 10.9 9.7 250.1 222.6
3 3.6 1.6 82.4 357
a 17.8 11.6 406.7 266.6
5 14.5 12.2 332.5 280.3
Lag 6 21.1 11.8 483.6 269.3
20.0 13.7 458.9 313.3
8 15.8 6.1 362.7 140.1
UATNUU 9 58.2 36.8 1,332.2 843.3
10 46.2 40.7 1,057.7 932.0
11 41.2 30.4 943.2 695.2
12 44.0 43.3 1,007.6 991.9
13 457 39.7 1,047.4 908.0
14 44.9 37.2 1,026.6 852.4
ﬁﬂLa’gﬂ 29.55 22.46 676.28 519.28

t-test 4.986** 4.523%*
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a v v a ¢ 8 W 1 v a
A9 2.1.12 sUnud 3']81@ LLa%Nﬁ@@ULL‘VI‘L!"U@\Tﬂ'?ﬁﬁslaG]‘U']all‘lﬂll‘hﬁ%ﬂzﬂaiﬂ,ﬂwama@ﬂu%ﬂa\‘]w@ﬂ@‘U

1%
[ v =

fufidaniadeniu tae uaswuy Uidaininfueny 2-5 T (@ 2557-2559)

T 4 funu (Umeials) 78l (umsials) HanauUNY (U msals)
J9nin was NAFRU  LNWAINS Vg NWATNS Vg \NBAINS
1 4,206 1,882 3,458 998 -748 -884
Jenw 2 4,121 2,778 1,275 3154 -2,846 376
3 3,988 4,069 418 5,673 -3,570 1,604
4 5,073 3,522 2,076 1,012 2,997 -2,510
5 4,537 2,505 1,693 1,400 -2,844 -1,105
Gl 6 4,536 2,253 2,420 1,345 -2,116 -908
7 4,502 2,133 2,244 1,565 -2,258 -568
8 4,559 3,055 1,738 700 -2,821 -2,355
UATHLL 9 4,184 2,724 6,793 4,299 2,609 1,575
10 4,182 3,191 5,391 4,753 1,209 1,562
11 4,035 2,694 4,809 3,544 774 850
12 4,035 3,383 5,339 4,630 1,304 1,247
13 3,501 3,240 5,232 4,345 1,731 1,105
14 3,501 2,789 1,780 1,544 -1,721 -1,245
Aede 4,211 2,872 3,190 2,783 -1,021 -90
t-test 6.528%* 0.790" -2.134"

] o o a a a a 3 Y 1 4
A15NAaRN 2.2 nadauwmalulaginainudssansainnisnanuiauunsiuvesinensnsseesnouling

NANAUANBAINNUTIRWMIANIWEUG dnauns wazanssndl

nsdansuUasirauindiulunundmianwdug anauas gassni
nsvageumaluladimeLiinyszansninnisuanirauinduszeznoulinandnuaanunsnsmiy

AneniunIvian1wdug anauas wazenssll lnadunsmaaeuiuvulasiauidugnuaumiuesn

(Y] (Y]

ST w511 2 wasiusdnlnawuniues AadenuUasUgnuiaudidueny 2-3 U Jamdnay 4 uas

§ o 1

593 12 wlad andunITNeILN0aNLAY FINTANIWAUS 81LNDLAN9D8 91LNDLIRY TIMIRaNaUAT WAL

]

snnetiun dmingnssnll (mMseil 2.2.1) mﬂmiLﬁuﬁa;ﬂaigﬂﬁﬁaLLasmﬁﬂmimuméuﬁwﬁuﬁum
inwasnsfewhmInagey nudt faiantddudinnsnslimiundunituatuludnguis dunsias 1
ads frwssuuaiuned dunisladearldadonanvaiegriuasvianedng Tnsasutdldsiuo 2-3 ads
sod Srufunisdanuemanaiufivndudunsiay 1 ass Sminanauannunsnslrminasuidiisy

1+

luriegquasduaiag 1 AsY smeszuvaUsaneiuazldesniuseinisladeaslddeans 21-0-0 651

9 Y
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+

1-1.5 Alansusadumat Sunuleans 16-16-16 #3815-15-15 9951 1-1.5 Alansusenusal Lagwudbd

9 Y

=

1w 2 aswiel uazdmingasonll ulashdauhiuvesnuasnsdilnglidiimsliluigguisdiunis

+

laleaclddogns 15-15-15 viedeugns 13-13-21 §n31 1 AlanSusiedusiel lnsuudlddnuiu 2 aswiel

9 Y

(1157991 2.2.2) Mndeyadanaryilimauitnnunsnsinislidiuasnslddeiligndesudwugiinves

nswINIsnees Wesndwiaanuiiaslidulalunsamunszdildiiunainiudefiuiueu

N15AANITUILALTINGINNT

v [ [ [

nTeyaantieninel 10 ¥ foundiwasdminnwdug anauns wazanssid Weununuinm

a

AN veIUIRNTY WU FanianwAUSHYnIsUInUININAga Ar 7 Laeu LAn15vInaUn

' 1%
a aa o

19-148 Tadwnsdaifiow 50989110 Jminanauas wazanssill NAINIVIALY 5 1hu (5.0.-11.8.)
TReiAIN1UIAUT 61-1410ha% 84-141 UARLUATHDLADU ANUAIPU FIIDUIAINISVIAUINIATUIUTN

Usunainfaeslrurduinuluksazifouiuanananu wudl Usunadrfliduuidudi suslaamedsy

FIIANIHAUSHAIRILA 20-153 ANTADAUADIU JINIAANAUAT 69-159 ANTABAUADIU LATIINTIA

9

9n3511] 95 -160 Anseiadusiodu (31971 2.2.3)

a

HaATITRUTEIMUamMAdaUNUI SiAAudunsanigedszning 4.28-6.60 Bun3edng 0.55-

[ |

1.35 Wasidus Weaneasa 2.5-89 Tansuseilandy Tnuwnaiden 17.50-373.50 Aansusanlansy way

wUNTTea 14.50-77.50 fansumanlansy (1157197 2.2.4) Wiaeuiunaueinisuseiiuanuiinsau sy
wa = a v avu A& 1 1 1 <3 1 a I [y
audfnaaivesdiu (@a1duidenals, 2554) wui AmnulunsaisvesiueglussAuauminzay
Urunaneiivgs BunsedngluduegluszAumnumangauniuin e Waavxla%aﬁLﬁuﬂss‘lwﬁagﬂuizﬁu
ANUMIEANIUINAUAINAUNS InunadenagluseauaumIzauaIuINfgewn wazuuniligey
agluszAUANLIMINEANANINTIUIUNAN ANNATATISIAY
a a ¢ ¢ 8 o ~ A o P = v 1 a a
HaIATIElUNTIATIEsInemstululduiniumislun 17) Wedwdssuiieuiuaningd
1935190 11IN8lAan1IEN15vIAT 200 dadwnsdeUluuvamaasy wuin dlulnsiau 1.84-2.80
Wosidudneanada 0.09-0.19 wosidud Inuvadsy 0.50-1.13 1Uasi9us waai@ey 0.48-1.58

[y

Wosidus wazuunti@eu 0.26-0.43 Wasidus (15199 2.2.5) WialSeuisunanisitAsIeniusEausIe

q

grmsluluveanislun 17 vestrauddu (@anduidedals, 2554) wud snlulasiaueglusedumingy

a a

Aingd Weanesaeglusedudininaringdfavanzay Inunadouegluszduiinitdringiuay
winii@eneglusgiudininaingdfavmzay WeldnadiesesiludaiwaiinsgiilduAiuane
ArudesnssIesTeIIdLLE (19Tl 2.2.6)
nsasaiuln Msvenaen uazkakdaUrdaiiiy
nssgiulnvesUdinisfuluslamegeusiuay 12 wlasluseu 1 3 wud nssuiavedeud
Aadssunsluivuariiiu 34.92 malu Sruaumisludfiawiiy 2.10 mdluseiiieu aauems

Tu 2425 wuRwes uulugaeminnu 142.6 Tu WUNlU 1.40 A1519U05 dUNTIUASINEATNS LALRAY
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$raumsluranunvingu 34.57 maslu Srusumdluiiagiiu 2.02 msludeiiion aueramisl
202.1 wufiuas Srunnludesyindu 143.2 Tu fuiilu 134 maauns Sudethdeyadsnanuiinszy
ysadn wud maaiapivlavenduthifunssitneaeuiuunltigininssitinuasnsudliuandig
fulumeadndunszimaandadesnegiduliduisiulésuneunsaassmsed 2.2.7) fwdenades

Tludamaderiunan1snaaeululNnidavesdmIntanTu 1ae hasuaATNu

=] 1% a a s 3w ] v a YY) a ¢
AN919N 2.2.1 LLaﬂﬂGU@HaﬂqiLQiiyLmUImﬂanuqﬂJusgﬂzﬂa‘lﬂ‘ﬁmama@E]']E! 2-3 4 ‘U\‘Iﬁ'ﬂ@ﬂqwauq dnauAs

93511 U 2558-2559 (Ra1Au-ugew)

melunavun maluaA ANNYIINISIU auulugoy WUy

WNWATNS (AN v) (531) v) (M5.3.)

nagau IWAINT nagau WWAINT nagau WAINT nagau WAINT nagdau WWAINT

yeydl 335 34.4 24.0 216 1826 1846 1468 1524 1.5 1.3
ALsn 353 35.1 148 158 1853 1960 1328 1418 1.0 1.0
aly 46.0 46.1 34.2 304 2512 2765  209.0 2141 2.2 2.4
AUNS 35.2 345 21.0 236 2097 1982  159.4  160.6 1.6 1.5
Uy 38.2 41.0 28.0 282 2753 2881 979 1033 1.0 1.0
gnms 384 38.0 28.0 268 2972 2972  99.2 97.4 1.1 1.1
e aa.7 425 33.2 342 3331 3044 1092 969 1.4 1.1
g 317 29.2 29.8 266 2667 2589 826 74.0 0.9 0.8
Fons 27.1 25.1 17.2 149 2090 2210 1600  174.0 1.2 1.6
Sl 29.0 27.2 22.4 226 2350 2330 1740 1710 1.8 1.5
lgau
) 333 335 2738 245 20440 2370 1930 1930 2.2 2.1
NUD
Puswl 252 28.1 21.4 212 1610 1530 1520  149.0 1.0 0.7
iy 34.92 3457 25.2 244 2425 2421 1426 1432  1.40 1.34
t-test 0.621™ 1.296" 0.085™ -0.23" 0.836"

n1seenAenLasHananU1duuIty WUl nssuisvnadsuiia1adednsidiulnanen

(sex  ratio) WINAU 54.86 LWaslEuA unninsIuIsinunsegeiivedidy lneddinwnsnsiinade
[ ! . [ f & 1 o a 3 goj LY a =3

MFIEIUNARDN (sex  ratio) LM1AU 49.42 Wesldud druduiunzatsuaziandn U autnTuLEILAY

Joua 4 1Hou AALARUTUIEU-LFRUTUEIEY 2559 31UU 7 wiad wazdn 5 wlaununsnsdaliiAy

9

&

NAKNAH NWUI1 NSSUATNAABUTINUIUNEA1URAUMADAULALNANAAMDLTUINNIINTSUATINEATAS TaY

aa A o v a o v a a | @ a )
AFTUIDNAFDUUINUIUNEANYFHDAURAYULNINY 2.12 NEAUNDAU LLALNANARNLRAYININU 103.58 fﬂ;aﬂﬁll
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fals dwwunssudsinensnsiidiuiungaiendedonuyindu 1.73 neaty uasnandaladewintu 73.13
Alansusials (115199 8) A1nveyasinaazulaiinssuisnaaeulvidndednsndiumanen 1wy
nzatefefu LasnanansalsuinningsuIBinuasns uegslsimudeglutiviuduvesnislinands

wardadenldadludlinaninangatniau

M19197 2.2.2 wanstoyadnindinalasnandnvesUdutiussesneulinandneny 2-3 U ndsan

Jmian1wdug anauas gnssil

dn31dauna (Sex-ratio) JUIUNZANY NaNAANTAYER
HBAINg (%) (Ngane/fu/a \hau) (Alan3u/ls/4 haw)
NAFHDU HNYAINT NAHIU WNYAINT NAFHDU WNYAINT
yayll 30.2 36.8 0.50 0.50 39.8 37.8
ALsn 54.2 49.9 1.00 0.84 84.3 66.1
fle 59.9 57.9 1.84 1.32 199.9 87.9
AUNT 49.8 36.9 0.80 0.40 78.0 76.5
Yy 63.9 61.6 * * * *
4NN 63.7 524 * * * ¥
aues 75.9 70.1 * * * *
Ynun 36.5 33.7 * * * *
Tang 33.0 37.1 * * * *
Sl 48.7 49.1 2.44 2.02 60.5 40.3
gaunus 68.7 58.9 5.12 4.05 128.4 98.6
Ausu 49.2 36.0 3.11 2.97 70.4 69.4
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Technology test to improve the production efficiency of palm oil farmers in the upper
Northeastern region in 2015-2019 in Bung Kan Loei and Nakhon Phanom, Fertilization according
to leaf analysis on growth of Oil Palm: the total number of leaves, leaf length, leaf length, cross
section area, leaf number and leaf area were not significantly different. However, the flowering
and yield of the oil palm plantings did not show any differences in the treatments in year 1 and
year 2 but began to see differences in the third year. The test was more likely that the sex ratio
was greater than the farmer's practice. As with the yield of palm oil, the difference in the third
year of the test was found to be 16.14 percent. Testing technology to increase the efficiency of
oil palm production by farmers. Karasin Province Sakon Nakhon and Udon Thani The
experimental design was RCB with 2 replications, consisting of 1 treatment, irrigation and
fertilization according to farmers' method. The second treatment of irrigation and farmer
manure was conducted in the oil palm farms of 5-6 year-old farmers in 12 plots of farmers.
Flowering and yield of palm oil production in Kalasin, Sakon Nakhon, Udon Thani Province were
44.4 and 35.7 percent respectively and number of bunch of DOA and farmer were 4.0 and 3.5,
respectively. Yield of DOA method had an average weight of 82.1 kilograms, which was higher
than farmer was average 72.3 kilograms. It was possible that the irrigation and fertilization of the
soil had increased the yield. The result of the DOA production was 1,646 kg/rai/year. Farmers
have a total yield of 1,361 keg/rai /year. So oil palm plantation. There should be sufficient water
and nutrients to promote of the oil palm plantations from the beginning for to get a good

return on investment.
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ihifufieny 6 Y8uld Usingirsedusimeomslulu tdud lulasiou Woaesa Inunai@ouuay
uwuniideuvesnulasegluseduiiniiandngs (Madvimaineas, 2547) Gsanwansias1evisng
ownsluly dludssduanudosmsdevesdutihifununssituand1eiu (9197l 3.1.4) Wwdeaiu
wasaaeuvesdsminiay flulnsiau 1.82-1.87 Wedidud 1ade 1.84 Wedifud veavea 0.12-0.15
Wesidud 1dy 0.14 Wefidusd TnunaBey 0.67-0.76 wWodidud 1ade 0.71 wWesidud FsniiAings
wazuiniBen 0.25-0.42 Wesidud 1de 0.34 Wesiiud dAnunnnindings dunansinseiluves
Jfauasmundululutumadeiudminaefedan lulasiau veavleda waslnunadoy fdade
Wi 1.87 0.13 wag 0.78 wWeoddudaudiu Fadesnindings wislduuni@eu 0.33 Wesifus 3

wnnANIngn Mndeyanananiiiludnunsladelanmisd 3.1.4

M19199 3.1.3 YoyauSunausinemvianiazses lulurasdidauingu (% lngtdminuia) veaudas

Naaau seeslinands J9indan1uiay uaswuut 2557

IR Founwnsns A543 N (%) P (%) K (%) Mg (%)
1. WA NBINUN GGRN 1.95 0.14 0.88 0.16
LNWHTNT 2.00 0.14 0.89 0.13
2. welva Aefiuw NG GON 2.16 0.14 0.84 0.12
- LNWEHINT 2.16 0.14 0.77 0.14
Jan1i .
3. WPLBNTUNS WNT AAU 2.05 0.13 0.62 0.15
LNWHTNT 1.08 0.13 0.59 0.16
4. WEEIY 1AnsN3 UZG0LY 2.05 0.16 0.75 0.24
LNWHTNT 1.99 0.14 0.7 0.25
w NAFOU 1.82 0.14 0.69 0.35
5. wgydng walan
LAWRNTNT 1.82 0.14 0.54 0.35
. NAFOU 1.82 0.12 0.67 0.42
6. UNULAIUNT LWYU
LAWRNINT 1.81 0.12 0.75 0.33
YATNUL
. B NAdvu 1.85 0.13 0.72 0.32
7. WeUT LAULAY
LNWNINT 1.82 0.12 0.76 0.28
NAdvu 1.87 0.15 0.76 0.25

8. WYANUNWY FUIE
LNWNINT 0.93 0.15 0.75 0.27
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1201 2.07 0.14 0.58 0.41
9. WEATA ITVIFLIUNA
LNURINT 2.06 0.15 0.68 0.35
2RI 2.05 0.15 1.13 0.26
10. wgay Wanveu
LNURINT 1.98 0.13 0.98 0.25
B
y NAFDU 1.68 0.13 0.7 0.36
11.ungyayises Tuugss
LNURINT 1.64 0.13 0.76 0.32
- 2RI 1.66 0.10 0.72 0.3
12, wgdseitu duany
LNURINT 1.59 0.10 0.54 0.32
Arngm 2.55 0.16 1.05 0.25

ndayatunisned 3.1.3 Wethumwindsialendeddlulseludiafisuiudnsdewusii

yaensuimnIsineasiulanludiuvesdminlanudeddlaivanUsnaniwusiihgnds Tuduves

JarinnguazunsnuazlddaiuanuSunanusinies 3 #3 fie 21-0-0 0-3-0 0-0-60 widsuunfiidey

ysanweslsnaddanasarnUsuaiwusin

M13197 3.1.4 USHnasnevnsisedliundutnduauainseily (% lnguivinuwia) vesilamegaau

seoglvinandndanintaniu 1ae wasuaswuy U 2557 Urduindiueny 5- 7 1

Ysuaude (nn./du/A)

9990 Fonwasns - -
21-0-0 0-3-0 0-0-60 fiwalsii
1. WA NBINUN 5.0 1.9 3.8 0.9
. 2. welvia Aefun 5.0 1.7 3.8 0.9
Janw .
3. WIBLBNTUNT WV 5.0 1.9 3.4 0.7
4. WEEIY 1AnsN3 5.0 1.9 38 0.7
5. weydna walan 5.0 1.9 3.8 0.5
6. WNULATUNS LN 5.0 1.9 3.8 0.5
YATNUL 5 )
7. et LEUY 5.0 1.9 3.8 0.5
8. UYENNN WITWIBS 5.0 1.9 3.8 0.5
9. WEATA I5VIFEIUNA 5.0 1.9 3.8 0.5
10. WY NawaU 5.0 1.9 23 0.5
Lae
11.u18Ygy3e9 Tuugssn 5.0 1.9 3.8 0.5
12. wedseiiu dvany 5.0 1.9 3.8 0.5
ANTLUUN 4.0 1.5 3.0 0.7
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nsnpaesUFeudfisunmsliiuasdonuiuuzivemnssinninnwns dnisinunenslalli
sl uaznslatonuduusindumiladenumiudesnsvesiisdeduinanuanisinsesily
(157991 3) TngdadeUiinademuduuginvensuivinisinuns (2547) ldun Jeraiivenluiien
Faun (21-0-0) Soanoann (0-3-0) Inunadeunaslsa (0-0-60) Awoslsn (MgO 27%) way TuLs
(boron 11%) adwASinuasnsldniudelu mead 3.1.4 msdamsdsnanaaduiesar 75 latelurag
Fou wnuaau 89 fuereu widld 2 adedel Anlufesay 50 lateludraieu nquatan nangiau
wazfuegeu utdld 3 adwied Andufesay 50 luvaediinnsdanisdenidauazimafimiouwas
wANFsIINALUEINTRINTIRIMNTINYRsLazwanAiulunguinunsnTes 1wy Jeialigns 21-0-0 0-0-

60 15-15-15 Saufiunislddenen

a v Y (3 go’ LY % v =
$19799 3.1.5 GU’e]Z'.‘]Iaﬂ’ﬁ"\]@]ﬂ’]iﬁﬁ]u‘dqﬁﬂuqmu%@ﬂLﬂUW'ﬁﬂiﬁ]Qﬁ’JﬂUQﬂ?W

Wufiugn Jg (nn./Au/A)
NYAINT , ;
15) 151515 2100 030  00-60  Tusm  {vaen
WBLAL NoIa 20 2.8 2.8 2.8 2.8 - 5
wielvia sieiiun 15 - 2 - 1 0.3 -
WILBNIUNT WNT7 10 - 2.5 - 25 - -
gy lAnsins 10 - 2.5 - 25 - -

nwRINsbataleans15-15-15 me J9INTAINNT 21-0-00-3-04a8 0-0-60 INGATAINA
M sdIeuiigunsiidenuaiuuziivensiivinisinynsiuisveanyning lngdnedausunnle
mumkuzivesanItuials (2554) wuin ladfiudasvennunsnsselaaiunsadanisdelamuduwugn
WaeATUT 5 Joudn Inelanys1nemsTes inwnInsaunsoly Jewelans 21-0-0 uay 0-0-60 léyn

wlas TurastAgatununsnsnnseldlidefwesisviwisuuiduidulaguiudaenadesiunanis

1%
(3 o w 1

AATINEIMRIMTIINtUUIANETY WUl seRusgetmsiululiauiduneun seae vty wlasdy

[y [

Wndiuiia 4 wlasisgausmeiniseglusedudinitanings (@aduials, 2554) dedulunisaiiunig

a o o

= a ] a AN vy ¢ 5w a + =
W@ﬁ@UIUﬂiiﬂJ?ﬁﬂqLL'L!S‘L!']GUENﬂill'l“lﬂﬂ’]iLﬂT’WﬁUUUiNWNﬁWGJEJ']V'W?V]IVLWG]U‘U']@NH']NUW@ "LJEJL?‘W@J

[

woulueudainn (21-0-0) Soanoatne (0-3-0) Tnunaideunaslsa (0-0-60) wWazALYDS LN

1A

(MgO  27%) Tuitsw (Boron 11%) 4721 5 1 1.88 3.75 uay 0.88 wag 0.013  Alansusiodunad

ANUAIAU
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a a4 a PR ¢ 5w = = v o ° a
M13719N 3.1.6 SUTJWIJ"EJLLag‘UiﬂJqNWIWLLﬂWUUWaNUWNULﬂiﬁJULVlEJ‘Uﬂ‘Uﬂ']LLuguqsﬂ@Qﬂiﬂqﬂqﬂ"liLﬂ‘Umi

nslide (n./fuA)

e 21-0-0 0-3-0 0-0-60 Mwaslsn Tutsn
UBLAY NOINUN 4.8 3.8 3.05 - -
welvia Aoy 2 - 1 - 03
WILLBNTUNT NNT) 25 . 25 : :
WYY 1ANSINI 25 . 25 . .
FATMULUINTUIVINTIAEAT 5 1.88 3.75 0.88 0.013

1%

NanansieTgilutduttuanmaluil 17 U 2559 vesdaniadenis Usinginssiusin
omnslululdun lulnsiau weavesa Inunaiden waz winiileuvewnulaseglusziusiniidings
(NSUAVINITNYAT,  2547) dIuTninlag LazuATNUN T8AUE19eIMT bulasiau Weanesa way
Tnunadsuynudaseglussdudininaings snusimuunii@enfidulngiiduinniidings lne
Jandadenw wudn Tlulesiau 1.95-2.04 Wesidud Weanesa 0.12-0.15 wWosidus Inuvaiday 0.57-
1.03 Wesidud wazuuniifon 0.16-0.41 Wosidud Janiaeenudn Tlulasiau 1.90-2.02 Wesidud
Woanasa 0.15-0.84 wWosiiud Inuvadoy 0.74-1.52 wWosidus uwazuunildeu 0.19-0.35 wWesidud
Jardauasnuunudn Tlulesiau 1.80-1.92 wWesidus Weanasa 0.11-0.13 wWosidus Inuvaiday 0.67-

1.02 Wosiiud wazuuniii@en 0.18-0.70 (15197 3.1.6)

(% (%

M15199 3.1.7  deyavTunasinemvanuazseslululidudngdu (% agdmdnuie) annsdsly

ATILAVDIUAMAFDUTLULIANANDR J9MIATININ 1ag tazuAswuy U 2559

o o o aa Total N Total P Total K Total Mg
9930 Yanensng n33U335
(%) (%) (%) (%)
R .+ Vndeu 1.98 0.11 0.84 0.11
LNWYATNS 1.99 0.13 0.92 0.09
C A e 2GRAY 1.86 0.12 0.91 0.13
wielva fefun
£91% BRSNS 1.96 0.12 0.93 0.13
LBLENTLUNE WS NAADU 1.74 0.11 0.62 0.17
LNYAINT 1.98 0.14 0.67 0.21
- 2GRV 1.83 0.11 0.69 0.19
WY 1ANTYIT
INYATNT 1.77 0.10 0.80 0.17
it teung  VAdeU 2.06 0.15 0.68 0.34
- \NwASNS 2.07 0.14 0.50 0.40
P S nadey 1.98 0.13 0.96 0.25

NWATNT 2.05 0.14 1.12 0.26
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wsvadedunaissy  NAEeU 1.63 0.12 0.76 0.32
- q LNWATNT 1.67 0.13 0.69 0.36
LneUsETURUAe NAFDY 1.58 0.10 0.54 0.31

LNWATNT 1.66 0.10 0.71 0.30

maﬁgﬁﬂéwalaﬂ NAFOU 2.31 0.14 0.37 0.28

LNWNINT 2.21 0.13 0.30 0.42

WaNzATUNSLINEN NAEDU 2.20 0.13 0.34 0.25

WA \EASNS 2.07 0.13 0.31 0.35
WU LEUL NAEU 2.27 0.14 0.32 0.25

LNWRATNT 2.28 0.14 0.34 0.21

wgantn duies NAEDU 2.09 0.13 0.30 0.28

LNWNINT 1.93 0.12 0.31 0.27

Aanganeludl 17 2.55 0.163 1.05 0.25

ndeyalun1sed 3.1.7 wiulaisalulasiau weanesa nunadeu dsvduiiniiaingflu

[

NNFNIA waswhundideuiiiieadanindinuniaiininseauingd WetuAuInyUsunue1ne1mIsn

podbdliduurduindulanannisnei 3.1.8 drusigluseunnnssudsldwintu 130 nfusdesused lay

aaa v v 6

Urduidudeenissge1mslunguiluiniign 5191915 5 4 JUAserduiusdaiuiasiu uasd

o

dnBnadansyUIUNIEINY Bedmalrinsasyduls waglvnandnuiduuduludugaving

1%
o w 1

M15197 3.1.8  USunusgenisidesliiiduninduaiumingeilu (%  lagumtdnuis) vesudas

naaeUsrgnanandmindin1ias uwazuaswuy U 2559

Ysuaude (nn./du/A)

i Foinwasns
21-0-0 0-3-0 0-0-60 el
UNBLAY NOIUN 5.4 2.0 35 0.9
Semu wielvia AU 5.4 2.0 3.2 0.9
WILLBNTUNT NN 5.4 2.0 4.1 0.9
WAy 1Ansvns 5.4 2.0 4.1 0.7
UATLY u’]&JﬁﬁﬂéWﬁIﬁﬂ 5.0 1.9 3.8 0.9
UNUZATUNILNE 5.0 1.9 38 0.9
VRN AT IIRT 5.0 1.9 3.8 0.9
wganiln duies 5.0 1.9 3.8 0.9
ld WHTN  ITVRLIUNA 5.0 1.9 3.8 0.5
wwne Waoou 5.0 1.9 2.3 0.5
WIYSDS Luugssn 5.0 1.9 3.8 0.5
WeUseiu duane 5.0 1.9 3.8 0.5

DNTILULUIVDI NN, 4.0 1.5 3.0 0.7
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Undmnisudufivdusuillinandgadeifoutuivlmidusiadu tdnhdulimaesyduls
ynagduegasangs fengmslinandnfiontuiu vidmhtuduisiasydvialddluanfoutu 3
Uuanhduadeinnndt 2,000 Sadiunsd waziinianszaiefvesluatnasenasad lidesnd 120
fedwnsded dvluanindidinisuinihudoraudeenuuiu 2 deu asiinislidnasunionauny
Tughsiiduldnnaensindeszuulih Galauazaae, 2539) Wemnindulladefidmansenulaenss
somaliaivlauaznandnvosiduiiiy 13’1Lﬂuﬂa%’aé{’ﬂﬁ’fgﬁﬁjmiumimémmqmimwmaﬂuﬂwﬁu
nsvanaautnEdutiyminnduynune fafunsansiimsdauiuasaudlaludesniniie
ihluldegnaumnzandleliiauszavinmasan uinsgnirduisiulunessTusenideaniied adu

Ao

NUNTUSUIUNR LAY 1,520 Taduwns awiniusunnede 114 Yo 9lufisanenaninufadnisuives

[%
3 o

AuUUIANY

D¢

€

1971 faulunisagyiarulrduisiulrdszauainudnsadndudasdoniunnmuizay
v g | v o & v v g a = =~ v P ' a a
annsabinlalugimouds wazdnluagdesdimslidnasunionaunuiielineiisadonisiasasiule
LAZNSINANAAUDIUIANUNTUTULAY AU FIAITHNTANWINITIANITUN MUz AU DU ALY
Turranslyinanan
NNsAnYvesaudITeududnluas g 351l AunansENueINITdIRoNTEUIUNITNI
A a v a a ) s o w ' a s 8 w adg ve a a
359181 N5 hkaNdnwarUSunUUeIU NN UNUIN Nakaanyateveslantindunliiede 9 U
fien 3.45 susolsral Jegendnldliin 24 Weosdud (2.79 dusolised) (@shnf wazaue, 2543) By
A o vy v g s 8 o s a ~ a s 8 o My ' - o
nsguduladn mslidnurdunduly 2.a5199355789 anunsaiiunandaurauidulauuueu usaziiula

a4 v X o A Y g v | ] | A Y] & A ¢ o W 1
ll']ﬂﬁi@uaHWUﬂUU3N7§UUWW1VLLagﬂﬂWWLL')@a@iﬂuslj’Nuu LGU'UL@EVJﬂualuaﬂ']WWUVlU@Jﬂﬂqamuquiﬂwu

M1519% 3.1.9 YoyauTunanialu uTuiicuan A1N5IndY S1ekeu At 10 U (U 2546-2556)

FIIATINIA LB UATWUL

- sanauiwly ) SruauTufishuan (3u) AN151IALN (LY.)
e Tanw We uUATWUN W Wy wAswuy U By UATWUY
.A. 34.6 6.2 6.4 2 2 1 -115 -144 -144
.0, 4.9 27.9 25.5 1 3 4 -145 -122 -124
ia. 98.6 439 52.5 4 5 5 -51 -106 -97
b8, 102.2 124.4 89.1 7 10 6 -48 -26 -61
n.A. 297.9 170.4 216.5 16 18 16 - - -
1.8, 417.5 146.8 294.6 18 15 19 - - -
n.A. 500.9 167.6 417.4 19 19 22 - - -
d.a. 457.3 169.1 523.2 18 19 24 - - -
N.¢8. 338.1 299.8 294.3 15 21 17 - - -

f.A. 105.6 355.9 83.8 5 9 6 - - -
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n.g. 15.7 7.3 10.7 2 3 2 - - -6
g.A. 3 8.8 2.1 0 1 0 -126 -84 -148
3 2,376.3 1,297 2,016 108 124 123 -485 -482 -580

NANS197 3.1.9 WinlEdmindene e waruasuy BudAnsvaTdLAio usuIAY
JuBufeumwY drulutiananinisiinsiriiasuundulnduiug Weannisnisvinthve sy
Unduisiu yenanimsliiluthsudesfiusuunzatsunninsdisdwinneans

mnmsdnwmelulagmsiansiluauidnhdusnuauanegfoiifefiudneninnsude
Tunpsgiueani@eantle aunsaazuladn nswasaiulaiiusieg laun Srnumsluionun S1uuma
Tutiia aueavnsly fufivehdaununie sinuluges wasiuily liflanuuendistunsadmdioli

o A

Ql' @ ! v o a Y o § v ¢ 8w o a a ya 9 v o
Nszaunanasiu wanslrdndinwilduvilviiduiiudnsasgdulalanniinislili

[} | i

nseenaenUdutiidu nut nislidsslddsuarenisnouaussduniseenaeniaiiuaute
nondile Yonondad wardmandrumanonvashdutntundsnsianisiiaunsais ud 1 uas 2
(918 7-8 IudaUgn) udmsliitsedu 1.2 wihwesrszme fuuiliudnsdnumanenuinniinislaili
th udmsliiuduthifutusgnuanasen i1l 2 sefu 1.2 wihwesarsuve Tuiduthifueny 7-8
annsavilinandnmnninduthiuilallsid 19.89 Wesisud Tasfiduvin 4.34 fusioldsed Fafunis
Ugnunduuiuggnuanasnug$oil 2 luiudifiiinisviaihuinnit 200 fediwasdel arsasdinisli
ihisusiuugnogaaidasluiinadiinnwe elildananiidusanisasu

Frunsiasaiule U 2557 wlamedeudmindenin wuin Uiduisusisauunislustomn
30-47 vy Mufivihdaununig 10.23-23.32 ssrasuiung euemvsly 434-605 wufians Wui
10 4.05-9.30 g3 19as wasmageuTaviaae Unduifuisiuunduimue 22-41 vdudedy
fufivindaunung 5.09.72  asrseuiiuns anueamisly 412567 wufmng fuily 3.50-6.39
man wamadeuiminuaswuy Uidaihdudsuaunmduimunedsnnuuas lufounsngiau

anadANAaUILIAY BN TnTsdnauAIIlua 19N NaUAUNANER (151971 3.1.10)

A1519% 3.1.10 MssqiulavesUauindusyeylvnandsluniangiuesnidesuilonauuu U 2557

Urauindiueny 5-7 1

FWWNNE NUNUTAR g

v . - ny 21 ) wuilu
WKRIN WAINT N33UIS WU Tunsnun LAUNIG
@) (M5.30.)
(v) (n5.7031.)
\ a ¢ nadau d9.2 6 46.6 21.8 8.5
1. wgLeu NN
- LAWNINTG d9.2 6 45.5 23.3 8.9
VI o nAABY a9.2 6 36.0 23.0 9.3
2. welna AoRumn
LAWNINT d9.2 6 35.0 22.2 8.4
3. WILLONIUNT WNT AU d1).2 5 35.6 12.2 4.8
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INYATAT a1.2 5 30.5 10.2 a.1
4. 1w Tansys NAADU 5.2 5 37.3 16.7 a7
Y \NYAINS an.2 5 39.1 17.0 4.8
5. ma@ﬁﬂé walan VinEau #49.2 > 43.0 - .
INYATAT a9.2 5 41.0 - -
6. UNULAIUNS LB Vngeu 49.2 5 39.0 i i
UATNUY LNYATAS 0.2 5 41.0 - -
7. WU LA ey an > 44.0 ) )
LNYATAS o 5 42.0 - -
8. wiwantn wguies Vndey 49.2 ! 44.0 i i
LNYAINT 0.2 7 43.0 - -
& o a naaau o 5 32.2 9.8 3.9
9. WA ITVIMLIUNA v
INYAIAT 9 5 30.2 10.4 3.5
a NedEU d9.2 5 32.1 16.5 6.4
10. w1898 Waoou
.. \NEAINT 9.2 5 41.3 17.6 6.3
o GRIY d9.2 7 215 14.0 4.8
11.W8yay3ee luugassu
WYAINT d9.2 7 22.4 13.8 5.8
N AAU NG 7 24.7 14.7 4.8
12. wgUsenu aduany e
WNYATAT ganud 7 30.1 12.4 4.3
m'q[,aﬁ's nadaau 5.7 36.33 16.09 5.90
LAWNINTG 5.7 36.76 15.86 576
t-test -0.385" 0.450" 0.62"

e - liiveya

nmsiudoyanisasaivlavnsddureshduindundslgnne 3 Jawdalul 2558 (115197

3.1.11) U 3uunelusazaue1neluSladiuaunanf19910N15 AN SN LANA1 9 URY

ANBULUIAUNRENITINITHALIDTNBATAT ULV DULATNUN UL ULEAIAIULANANIYDINTTUID b

LARTIINIA

a £ a a (3 go/ £ v/ a (% v =
19191 3.1.11 “UEJ%aﬂ'ﬁL"\]iiylLGlUIG]'U']ﬁlIquIUigﬂziﬁmaNEW]ENq Tuwdaanensnsdwmindniu 1ag

a

wazuasHuy U 2558 Unauintiueny 6-8 U

ety meludin awenn swau P
Y3 s ad 3 1) ] wu%iu
90 WNWATNS A543 NINRUA fat sty Tugioy
(yalu) (nslu) (a931.) () (5.3.)
. a . NAEY 27 19 594 337 11.1
ULAY NDIAUN
LNWNINT 28 21 633 353 12.0
Jenu D oa e NAEDU 26 20 601 348 11.7
elvia AoNun
LAWRINT 26 20 567 348 11.2
WIBLBNTUNT WNT AU 42 24 516 307 8.1
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LNWRTNT 39 24 494 296 1.2
- NAFEU 34 22 558 313 9.4
W lansins
LNWRTNT 33 24 449 308 9.4
uneydnanalan yndaU 40 24 a87 302 69
LNWRTNT 37 21 488 301 6.7
YULATUNSNEUN NAADU 45 23 482 303 6.3
LNWATNS 45 22 468 291 5.8
UATNUY . d
WU VAU adU 37 22 494 313 6.5
LNWRTNT 37 20 476 293 6.0
YYANTN d1uI89 AU 42 23 575 328 9.0
LNWURTNT 41 21 548 308 9.1
o a4 a adU 30 22 511 284 5.6
WILATA ITVIRLUNA
LNWASNS 34 22 520 280 5.3
~ . NAADU 26 24 614 316 7.0
YUY NANeDU
LNWRTNT 24 23 654 317 7.5
Lae
- NAADU 27 22 593 306 6.5
WYY luugssa
WNWASNS 25 20 604 304 6.2
o a GGRN 25 22 621 327 7.6
WYUTENU dudny
LNWASNS 31 21 598 323 7.1
. GGRN 33.95 2253 550.2 313.3 7.69
ARdY
LNWYRNINT 3377 21.69 5333 306.3 7.40
t-test 0.196" 2.177" 1.501™ 3.057* 2.548%

¥ 2559 nmsiivdeyanisadgiulansdiduvesurduindundalgniia 3 Jmda (a15199
3.1.12) LTAULANA199INNITIANISALANANNATUATUAILUZ U IUNANIBIN1THaZASINEATNS D1aLTu

wiszlud 2558 lasunansenuannnisiasuulasrasaningionianiianuuisiawinndunan sl

14 14 17 1
A )

zinsrdnasuwsaliiieawafuAINfaIn15v0If U UIduuNTurin s U andTuluLsas N Ui

L3 AUlaAIUaIRULDE

=] v a a ¢ 3w o a o o =
M99 3.1.12 SU?JHaﬂ']5Lﬂﬁﬂq]’LWUIWU']ﬁ@Ju’]ﬂJu3$Sgﬁlﬂmaﬂ\la@@qE(J' IULLUaﬂLﬂEW§ﬂ§QQW'}ﬂUQﬂWW 3k

wazuasHuy Y 2559 Urauindiueny 7-9 U

ety meluiiy Aduenl

v . - M A Tudes wuiily
J9in WNEAINT n5U3S N9nun fial msluy
(mslu) (mslu) (%) () (GEE)
R NAFEU 29 22 417 263 6.2
- bNYAINT 29 21 459 267 6.6
Tenw
nngEau 27 17 598 345 11.2

yelvia Aefiun
LNWNINT 31 18 593 348 11.1
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LEensuns Wns G RN 33 17 529 320 8.4
LNEATNT 35 16 521 311 7.4
weany lensss nngau 29 18 578 320 9.4
LNWURTNT 30 18 570 326 9.8
weydninalan edey a3 21 517 310 77
LWYATNT a1 21 506 307 7.2
YU ATUNSeIn NAFDU 39 20 512 307 7.0
LNWURTNT 35 19 486 293 6.3
UATWUY . .
UNBTYYUAULNS NAgOU 39 20 519 318 71
LN9YRTNT 36 20 494 296 6.4
wggauiln dudes NAFDU 33 20 602 334 9.7
LNWYRTNT 33 19 569 312 9.6
L Vnday 31 19 428 290 56
WEATIR TVIRLIUNA
LAWNINT 32 19 441 294 59
- . NAFU 28 22 516 327 8.2
WBaY Naoou
LAWNINT 31 21 510 325 8.2
Lag
» nngEau 30 18 465 305 6.0
WBYLIDY TUUEITI
LNWAINS 30 17 521 317 7.0
D Vl2G0oM 27 24 531 327 7.7
weUsenu avany
LAWNINT 24 19 549 332 8.1
Do NAEU 32.6 19.63 526.8 318.4 8.0
ALRGY
LWRTNS 325 18.84 5237 314.6 79
t-test 0.113" 1.665 0.423" 1.099" 0.505™

[y

peutenenmadievesimiadenmt ulas 7 1 2 wee 4 Wulvlufiemadefuinssaisns
Fmsinunsuarisinuasns Alvialndidsstu nande geanluideusiuiey (84-100 %) s09A%N Ao
Woufugnou (63-91 %) uiiteunsngieudndiunennades fga (42-71 %) Tuvauziuasi 3 dadau
nonmedefiruedslndidestuisaiou (15-74 %) Swaunganeuuuduidaliiiuies luuasd 1
uar 4 Julvlufiemafeiuiinssiinninnansaeyisinwesnsilialndidsstu nanfe gen
Tuideusiuia (5.00-7.72 ngaededu)  drieutuiguiiduungaeidslalsAuiAdeudis
(0.67-2.78 nzansiedy) lnouvasd 3 Wdwiunzaediosdian (1.35-2.40 nzanesedu) vazuUasd 2

I uIunEanewiiu 2.75-5.50 nzangdesu (15197 3.1.13)
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a a ¢ 8w v a o = d
A19719% 3.1.13 ﬂqiaaﬂﬂaﬂLLa%NaNa@]SU@QTJWaNU']NU33ﬂgiﬁwamaﬂ&[’uj]']ﬂmg']ua@ﬂLQUQLWU@W@UUU

Y 2557 (6 \haU 59U 1.A.-N.8. 2557)

L. . sex-ratio AUIUNZANY NANAALRAY
9990 LNWASNS n55499
(%) (nzane/fu/6 Wwau  (n./Au/6 LHaw)
, y nAdeU 535 2.7 31.8
YIYLAY NOINUN
LNEHINT 61.2 37 49.9
L nAdoU 52.3 2.9 30.9
welvia sofun
- LWASNS 25.9 1.7 21.9
Jeanw
. nAdeu 29.6 a8 26.0
WILLDNTUNS NN
LNWNINT 10.3 2.3 13.2
- NAEU 65.6 3.4 213
WeanYy 1Ansys
LNWYNINT 57.5 5.6 40.8
weydng walan V@ey 780 5.0 32.9
LNWYNINT 75.3 4.6 30.1
YNULAIUNT LB G RN 80.7 4.2 34.3
LNWYNINT 76.0 53 29.4
UATWUL . .
WUy LEung GGRN 38.0 25 44.3
LNWYNINT 52.7 1.8 38.3
YYAULNUITULIB GG RN 79.7 5.7 43.8
LNWYNINT 83.3 4.3 40.9
L nAdoU 39.0 0.9 233
WELATR I3RS
LNWNINT 27.0 0.9 20.5
- NeEU 63.0 6.4 515
YUnIY Na1au*
LNWYNINT 55.5 6.0 49.3
L)
- NAEU 35.1 1.3 16.7
Wgyaysos Tuuassur
LNWYNINT 38.3 1.2 151
oL VAGEOU 22.1 1.0 14.8
WHUISENU  @uaneg*
LNWNINT 19.4 0.9 13.1

Meve : * Toyaliou d.a.- n.8. 2557 (5o 2 ifiaw)

** JoyaLiou n.g. 2557

ndeyadndiunananlunsned 3.1.14 wuiinsswisnaasularnssuisuiRveununsnsly

LNEATNTLARL ST LULANAAULIN ATUINUIUNEANEBALNANANNZAYEANTSUATNAFEUTLU L TUTAANT

'
Y a

TuiinlaunniinssuisufiAvesnunsns wisgslsinnunishinandndsegludrasusunisiinands

o
[

SHUNANAR TN UIUNZ B8R LNANAANZAYaATITlAULUSUTIULNN DnialuTNrIuun (U 2558) A
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UraudhdunsgnuivanimuialaainnsivasuilasesanimgiienniadaasisUTunainaulidy

uidiulasuldbuiidmasenisgasinemstunulildinlinavesdefildlumuanuwnndlidaay

AN 3.1.14 9RS1@IUNARDN wazkandnUaIUdulnTusreelvnanan lukUannunsnsIamindaniu

1ae wazuATnuy U 2558 Unauiisiueny 6-8 U

v . 4 - sex-ratio  IWIUNLAY HanAnLagY NANER
IR YaNWAING QEFFURh] . - Y . -
(%) mzane/iwd)  @lansusud)  @lansu/lsA)
LB NESRLW Vg 50.1 3.6 92.4 2,115
LNYATNS 49.0 8.4 85.2 1,950
uelva sofus Vg 59.1 8.4 94.8 2,170
. \NYATNS 503 8.4 79.2 1,813
UINTIN
\NYATNS 44.7 72 45.6 1,044
Leay lansus VAU 67.4 7.2 68.4 1,566
LNYATNS 63.0 4.8 336 769
weydni walan vingey 625 119 924 2,115
\NYATNS 575 10.3 105.6 2,417
UNUEAIUNS Weun  vedeu 70.0 8.3 112.8 2,582
\NYATNS 54.7 8.9 97.2 2,225
UATNUL . B
WeUyen LEug VU 65.4 8.8 99.6 2,280
LNYATNS 66.4 9.5 87.6 2,005
wgauin dunies VGEW 64.1 8.0 115.2 2,637
\NYATNS 60.8 7.6 112.8 2,582
o s A gy 55.8 15.6 153.6 3,516
WIBHTN ITVIRLIUNA
\NYATNS 40.6 13.2 146.4 3,351
o VAU 59.9 10.8 45.6 1,044
weaNy Nansou
LNYATNS 51.2 10.8 50.4 1,154
313}
WYL uu UEGEN 433 15.6 127.2 2,912
—, \NYATNS 413 16.8 112.8 2,582
_ gy 49.5 14.4 160.8 3,681
WgUsenu audny
\NYATNS 432 19.2 142.8 3,269
. gy 56.93 9.88 101.3 2,319
ALREEY
LNYATNS 51.89 10.43 91.6 2,097
t-test 2.621* -0.799™ 2.784* 2.784*
Tud 2559 andeyanisneit 15 dunaladn nsufuiRnuisvegeuiivuilduiidnsidiunenen

ANINTIUITNERINsIuTImindinwuazuasnuy widaminaeduuluudininisuiun Tudiudaya

1 v

Y
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SuungargluusardaminUidunduiaeanssudsiuungaglndifesiu uiidognandn sauiule

a 1

FAuINNIsUISNaasuliNandnsunalsnaUANIINSTUASINYATNS

AN5199 3.1.15 DRTIEIWNANDN I1UIUNZANY hazkandnnzateanvesUdunTusseslinandnluy

WUaunERINITINUINIW 1ae uazuaswunt 2559

AU Ywiin NAKAR NAKAR
v o o e Sex-ratio neany FGRE] NneanyEn 574
9990 YoLNWAINS A543
(%) (nzane/ (nn./ (nn/dw/  (an/ls/
dudl)  wneans) V) )
LB e VndaY 67.9 10.8 14.7 189.6 4,342
LNEHINT 57.3 13.2 14.4 158.4 3,627
welvia dofiu VA@aY 80.3 6.0 13.4 80.4 1,841
£91 nwAsNs  79.8 7.2 115 82.8 1,896
LBLENTLUNS WS VA@aY 25.0 6.0 6.2 37.2 852
LNWHTNT 14.2 2.4 8.0 19.2 440
U lAnss VAFOU 67.6 15.6 8.1 140.0 3,215
LNWNINT 67.0 19.2 7.3 126.0 2,885
o - GBI 335 4.1 9.7 40.9 708
WRTR ITVIRLIUNA
LNWYNINT 48.4 3.0 9.1 31.1 567
- GBI 50.7 9.9 12.0 118.2 2,791
YUY Waeou
a8 LNWHTNT 58.9 9.2 129 119.1 2,422
“ NAFDU 39.3 0.8 4.7 8.4 184
WU TUUAITI
LNWHTNT 35.8 0.7 5.0 8.1 137
Yrguseniu dudne 7AdU 46.9 3.4 4.7 84.6 2,790
LNWYNINT 49.5 3.1 5.0 80.2 2,429
o £ GBI 66.2 11.8 10.4 122.0 2,793
WeYAnA walan
LNWHTNT 63.8 10.0 8.9 88.9 2,035
ae ¢ o~ NAFDU 50.4 8.0 12.3 97.9 2,241
PYIULATUNT LiNEL
LNWHTNT 38.5 8.9 10.7 94.3 2,159
YATINUY
o o NAEU 61.1 8.7 12.2 101.4 2,441
WUy LEung
LNWYNINT 355 9.4 10.0 106.6 2,149
- o NAEU 58.3 7.5 12.7 95.2 2,181
YYANLN WIFWIES
LNWHINT 45.7 7.2 12.0 90.3 1,968
, NREU 52.7 7.44 9.67 84.2 2,003
AedY
LNYRTNT 48.8 7.30 913 77.0 1,735

t-test 1.149™ 0.247™ 1.443" 2,167  4.014%*
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ANSNAABIN 3.2 Nadauwalulaginaiiuussansnnn1snanudutntussesliNanan v NYAINS

14

mudnenwinunludmdaniwdug anauns uazanssiil YNEudy 2558 Unduga 2559

Asnadaumaluladiiieaiudseansninnisuanuiantiiuszes I iNa nan v N ensNSHIL

& @ [ % [

Ananmiui Jamdinnuwdug JamdnanaunsuarImingnssnl 1wWKUNITNAELUY RCB & 2 N55135

]

'
a

2 41 BeUszneudie  nssuAsd 1 mslihuaznsliemufuusiingsuitinuains wagnssuisd 2
nsliuasauuunensnssdunslunlashduihifuresnuasnsiioglusseylinandnony 56 9 lu
LUanEAsNSIIuIL 12 518 fufiwdasas 8 13 (15797 3.2.1) nssudinaaeuiimsmunaUsunaniily
PMNNMTIATIEIUSIAT UL nsnsT e fvewuluusaziieu e lumuiasnsInsyIatives

Uiy wazlminanumnudaanisunvesndudniulunmaziou d@udsinunsnslalvin

d' d' 4 d' ;4 1 = d‘ QI a a
A15199 3.2.1 S1e¥einunInILardeyauUasiidnsiulasinimageumaluladiieiudszdnsam
nswanUraudusseglvinandnvonunsnsnudngnmiundminniudug anauns

ans51l U 2558

udaq InYATNIUaTNASIUaMAFDY a1y Udu fug wunlgn  dnweuzhu
7 @) (13)
1 wnad JunsAu 42 1.6 7 ANHALLVBLUB 10 UUUNIY

s

ALUUBY B.A3 2.NIHAUG

]

2 UYLS0A DULEUA 92 3.6 8 QﬂNﬁﬂJLW@LU@i"] 9 TWUVUNTY

s

ALUUBY B.ANN 2.NWEUG

q

3 wwasty wuyyde 101 1.8 8 ANNANNBLLDST 20 NIy

4

Avalen 9.0aweal 3.0 1WES

4 wWEgnAY Www 119 112 5 ANHANNBILI 8 SN
n dewtieis ashvis 2.0wAus

5 wweanying auans ruaei 42 4.5 8 ANHANNBILI 10 SN
A WA 9. ARG 2.aNAUAST

6 WeusRwY  lewnsna 1 7 ANHANNBILI 10 SN
AUl o NI 2. anauAS

7 UPNSANY  1ew1sna 2 7 ANHANLNBILET 10 NI
a0y o Ny 2.anauas

8 WY lowsna 3 159 7 ANHANLNBILET 8 SNy
a0y o vy 2.anauas

9 WYUTIQ WI0EAM 44 1.9 f.dmTun 5 ANNEALNBLLDSN 8 JUUUNTY
9.01un% 2.9A5511

10 wwdsey Yaans 50 1.7 a.0wmdumnil 6 ANHANNDILI 30 SN
9.01uA3 2.9A5571

11 wiwehia wdes 145 vy 4 o 0udumnid 5 ANNEALMBLLDT 6 EREII e
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9.U1un3 2.9A5571
12 weiaudng asds 195 vy 4 a.dw 5 ANNANNBLLDSN 18 N3y

Junid 8.07uA3 2.905574

Ansvatwesnduihuiteyauinaihdusarsuiuuduaniade 10 Y feundaves
Frianiwdug anauns wazgassni idummmsanarudesmsihvesduhiuluudasiuilagld
AndngAvessmestutiduthiunieldannensintil 200 §0dans (Richardson, 1986) wud1tag
nsvathlutduhifufmianwausissernauiian fe 7 Weu (5.a.-8.6) fdnsuimii 19-148
Ansresiurotu sosawnfe Swinanauas uazgnsonil filltaamsuinth 5 ou (5.a.-11.8.) Tnedains
VIR 61-141 waw 84-141 Anssesiusiotu muddy (sadl 3.2.2)

s

dl 14 2 901 o U dl U 9; A = U U a
191990 3.2.2 LLamﬁ%aganmwmuWNu PMUIUIUNHUAN AINITVINUT 518U AU 10 U 39IANIWaUT

]

anauns gassnll (U 2546-2556)

Usunausunalu . o4 . ANITVIAUN Usunasuniidesli
UIUIUNNUAN (W) ey W
Wy (u.) (u.) (an3/au/ )

nudug anauas gassnil mwdug anaues gasendl  nwdug  anaumas  gessnil  nwBud  anauas gassill

u.A. 2 9 8.6 1 1 2.6 -141 -141 -141 690 160 161
NN 28 16 18.8 3 1 23 -128 -134 - -131 627 152 149
3., 26 31 36.4 4 3 58 -133 -119 -114 651 135 129
[SURJN 101 88 66.1 7 5 9.0 -82 -62 -84 401 70 95
0.A. 150 206 191.7 14 11 16.9 -131 - - 641 - -
1. 140 226 195.0 12 12 18.0 -19 - - 93 - -

N.A. 172 307 254.2 14 16 19.7 - - - - - -

d.a. 193 357 267.2 18 16 21.2 - - - - - -

N.8. 226 266 2423 18 13 18.3 - - - - - -

.0 117 75 99.3 8 5 8.0 - - - - - -
.. 39 13 20.4 3 1 24 - -12 - - - -
§.A. 9 1 0.3 2 0 0.4 -148 -149 -130 725 14 147

394 1,204 1,595 1,400 104 85 125 -782 -617 -600 725 531 681
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HAdATIERUYRILUamAdaUNUd BA1Anudunsna1eegsening 4.28-6.60 Bunsedng 0.55-
1.35 Wosldud veanesa 2.5-89 fifidu Wunaden 17.50-373.50 fifidy wasuuniidey 14.50-77.50

< q‘

fifildy (mM3ranuandl 3.2.1) Wefisuiuinueinisussifiuanumangauauaudiniandvosiu
(@auideiivls, 2554) wudn Araulunsadisvesiueglussduaumuizanyiunaisiiegs
duvieimgluduegluseiuausngansunisi veanesaiiduuselovioglusziuauumngans
snaufennifue Tuunadesegluszduarumsnzaumunisgann uazuiniioueglussiue

LANNZENFUINDIUIUNANY

v
(3 o

wedATIzilunTieTzisnevnsluluurduintuemalud 17) WethuiFeuiisuiudiingd
19351901130 18ldan198A1591Atn 7 200 GadunsdeUlunUainnasy wudn Hlulnsiay
1.84-2.80 Wasigusvaanasa 0.09-0.19 wWesidud lUunaidey 0.50-1.13 wWesidud waaldeu
0.48-1.58 Wedldus wazuunililoy 0.26-0.43 Wosidus (mM31afl 3.2.3) WelSeuiivunanmsiases
fuszdusmemsluluresndluil 17 vesunduniitu (aantuidedidls, 2554) wuih smlulasiaueglu
waﬁ’w‘ﬁﬂd1ﬂ'ﬁﬂqﬁwgawg%’aagﬂuizﬁwﬁ"mdwﬂ'ﬁﬂqaﬁqmmsam T,ULmaL%auayﬂuizﬁw?mdwm%ﬂqﬁ
wazuuniieueglussiumnindingdfamanzay Weldnariinsesiludahnaiirsesintldundnnm

1 v L2 goj L% d‘
mmmmmmiﬁmmmiﬁummamumu (M9 UINN 3.2.3)

M15197 3.2.3 JoyauSunasinemsndnuarses luluvesurauindu (%lagumdnuia) vesuuas

naaeuszerlinandn Jawianuwdug anauas ensenll U 2558

NUAINT n35u35  Total N(%) TotalP  Total K Total Ca Total Mg
ppm ppm ppm ppm
23 NPddY 2.14 0.12 0.93 0.78 0.26
NYATNT 2.27 0.11 0.91 0.82 0.28
\So8A NPddY 2.16 0.11 0.95 0.63 0.26
- . LNYHINT 2.26 0.11 0.88 0.84 0.28
NWAUS .
d3vy NPddY 2.22 0.12 0.75 0.98 0.31
LNYRINT 1.97 0.10 0.71 1.01 0.31
g3.0% NAFDU 2.00 0.11 0.93 0.85 0.32
LNYRINT 1.97 0.10 0.71 1.01 0.31
ANy adeu 2.60 0.11 0.87 0.77 0.26
LNYAINT 2.59 0.12 1.12 0.80 0.25
UIAYL NAGDY 1.89 0.10 0.50 1.59 0.31
aANAUAT
LNWYATNT 1.95 0.14 0.59 1.23 0.27
UTUAY2 Nagay 1.92 0.13 0.86 0.82 0.29

NYAINT 2.01 0.10 0.52 0.76 0.32
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IR Ny 1.83 0.09 0.58 0.88 0.34

NWATNT 1.86 0.11 0.61 0.90 0.30

WU NAEDU 1.90 0.17 0.88 0.92 0.38

NWATNT 1.87 0.17 0.86 0.92 0.37

REGRERE NAFDU 1.88 0.17 0.58 1.02 0.39

- LNWATNT 1.85 0.16 0.70 0.94 0.40
2AT5U R

UIYYIA NAABY 1.89 0.18 0.94 0.94 0.37

LNWATNT 1.85 0.17 0.67 0.92 0.29

mﬂﬁﬂuﬁﬂﬁ NAABUY 1.83 0.15 0.66 0.96 0.16

LNWATNT 1.84 0.15 0.62 1.03 0.25

[

a ¢ B w a v a A a
f19190N 3.2.4 ﬂqﬁﬁ]ﬂﬂqia?u‘uqamuqﬂusﬂaﬂLﬂwmﬁﬂiﬂLGU']irJlIIﬂiQﬂ’]iVI@aaULWﬂIUIaHLW@LW@J

UsgANTANNSNARUIaNUNTUS 2o I ANANANYD N BASNIATUANEATNNUNTINTA

nuAuS anawns ansonll U 2558/2559

n15Thin nslvide N13ANINTYNY
wlasii B/nas U Psiild gns 957 U3 (ASa/A)
(@Sdew  (Few (nn./AuA)
1.u19a7 Junsdy guinlavqu 2 $1.8./9.0. 46-0-0 4 soulpusiu 1
U 1x1x1 21-0-0 5
3. FENIN 18-06-0 .
H 0-0-60 6
wilaloeny 1 adeAd)
2.un8i3058A HuLAUR Tafloin 2 WA/ 9.0, 21-0-0 4 soulauduy 1
0-060 3
3.8a85%y Wayhe alsanaes 2 f.8./n.8. 21-0-0 1 seulusy 1
0-0-60 2
uAALTYL+ 2 sy
Tulsn Lo
46-0-0 a
0-3-0 1
0-0-60 4
FlAunau 30
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4AUNPFIAY WINTY Udogmu WA/ N.g. 21-0-0 1 soulaudy 1
309 0-0-60 2
WuuAades 2 ASy
Tuisn TR
5N8AMNUINY AT Taflshin .8./n.8. 15-15-15 1 soulausiu 1
0-0-60 1
Joman 10
6wwusuay lawsnal  alunaes - - - soulausiu 1
sounUaY
7esAnY LowIINa2 ause - - - soulpusiy 1
naes ERIIRIGN
8.uNAY LouNINa3 auss - - - seulausy 1
naes ERIIRIGN
9.U18UTTR WINFN e WA/ N8, 16-16-8 1 seulpusy 3
10.ued1978y Yaans GIEN WA/ ny.  16-16-16 1 soulaudy 2
naes
11.U1e8¥e NIWDY Taflshin WA/ neg.  15-15-15 1 soulausiy 2
12 u1efaudnd s au3q wa/neg.  15-15-15 1 seulpwsiy 2
naes

M15197 3.2.5 Ysuausinemsidediiuiauinduniuaiiesisitu (% Iagudimtdnuiie) veanssuis

nsudvINISNEAT seeglvinandn Yminn1wadus anauns anss1il U 2558/2559

wuasil UsinaudeilalunssudSnsuivnisineas (nn./#u/A)

Tuisn

21-0-0 0-3-0 0-0-60  fwals o .

(nsu/au)

1 wad Jungdu 2.33 1.4 2.85 0.88 140
28150 Aunay 2.33 14 2.80 0.88 140
3.Wea5%y WLy 233 1.4 2.80 0.71 140
4UGFIAY WINTY 233 1.4 2.80 0.71 140
5AN8AMNYINY AN 4 1.88 375 0.53 130
6.3 UAY Towninal 5 1.88 3.75 0.53 130
78500y lownana2 5 1.88 3.75 0.53 130
8.weaINAY 1ounINa3 5 1.88 3.75 0.53 130
9. WLUTIQ Wndm 5 1.88 3.75 0.53 130
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10. wgd1sey Yaens 1.88 225 0.53 130
11. wgiie Nk 1.88 3.75 0.53 130
12. wiefiaudng aus 1.88 3.75 0.53 130

NTIMULUN 1.5 3 0.7 130

nssgiulavesUranldulunUameaoudnuiu 12 uwlas wui nssudsnsudginisiaiage

UUNLURIRUAITU 41.4 n19lu TNUNLULRAY 5.6 A15194UAS d@IUNSSUITLNEASAT TALRae

FUMluNIaWnay 41.3 ety JnNunluedy 5.3 A151900s (157197 3.2.6)

M13197 3.2.6 NS Avlavesanniusseglinandnluiminnwaug anauas gnssndl

4 . oy Swsumsluiovan Nufividda ity
wuaemn N340
@) (lv) wnunslu (95.93.) (m5.41.)
a o “ nAagau 7 48.8 22.1 7.1
LU AUNLIU
bAWHINT 7 49.7 20 6.1
. = . VAGOU 8 48.2 a7.1 9.2
2. UNELIDIYA DULEUR
LNBATNT 8 52 42.4 8
o - GG 8 53.4 21.2 5.4
3.UN8EIYY UINYLYaD
bAWHINT 8 49.5 18.8 5.4
nAgau 5 50.3 16.8 4.4
4ANGFTAT WINU
bAYRNINT 5 50.2 15.9 4.9
L. VAdeY 8 49.5 14.8 6.9
5.UNUAMIYING FUATT
! NYAINT 8 48.2 13.7 6.4
nAgau 7 50.3 17.2 7.6
6.UNUUTUAY LoWIINA
! WNEATNT 7 49.7 16.8 6.8
GG 7 46.8 15.1 7.6
78590 1ou1INa
LNBATNT 7 45.7 15.4 6.4
8UNEUINAY lounsna  VNARU 7 a8.7 14.3 1.2
LNBATNT 7 49.3 15.4 8
9. YNYUSSAa UInAAN 12103 21.1 5.62 1.76
bNWHINT q 23.6 6.01 2.06
. NAgBY 6 24.9 6.38 397
10. wgd1578y Yaans
NYRINT 6 24.5 5.79 3.66
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o NAEeU 5 272 1466 2.66
11. m&lﬁg‘l/lﬂ NINDY

NEATNS 5 27.4 472 279
e . VAgeU 5 27.0 562 2.85

12. wedaudnm asfd
\NEATNS 5 258 6.01 3.20
128y nAdaU 41.4 15.9 5.6
LNYATNS 41.3 15.1 5.3

nseanaenkasnandnveslrduindusseslinandndaminniwdug anauns gassill
= 1 I~ = ) a ) v v} = £ 1 ) a a 1 %
U 2558 WU Wulnsnuean1saniunisvinlinisAnEanneR NS5 IUAIUNISNAZBULAAANINAYN
ibinissuanduanulusiuazdanialindoudu vlinisiiudeyanisesnaenuazrandaliasudiu Tu
UN 2 Un.A. 2559 ( §.0.58-n.8.59) WU DRTIAIUNALLEY (sex-ratio) WHALIINIALANULANGNAY JINIAN

a ¢ ac a = a & P ax a Ao

N1WAUS NIINTTNIUIVINTNYAT Ao 44.4 waNITUITNYATNT AR 35.7 FaN35UITNTUIVINSUAREIU
WellegenINTINTsinumnIng lnglianuaenndesiuUSunuduiungatgiafe/m anssuisnsuivinis
NYATFINIINTINIBNEAINT AlldwIungaelndesesu 4.0 ey 3.5 NEatgnuaiu wikavesdndiy
wiedly Lagduiuneate/au/A nTINIsTeInsIITINISINYATEINIINTINISVRUNYATNS Willleliguiu
USuadmidn/meatenudn nssudsnsuivimsineasiiividniaiesenyaty 82.1 Alan 1 Fagenin
nssuiBinuasnsifimdniede 72.3 Alansy Judululddmsliiueznisldadenuaiiasizifiugae
dindmtindenyategely denaseUSununandniuindu Ae nTTUITNTINIVINSINYATIRANERTIL
1,646 Alansu/ls/U nssudsinunsnsinandngiy 1,361 Alansu/ls/d dununisude nssuisnsy

1N5BAS 8,949 Umsials NTSUITINBATNS 6,924 Unals

1%

A13197 3.2.7 n1seenaenkasnandnvesUiauindussuslinanindaninniwdug anauns gassndl

U 2558 (58U M.A.57-N.8.58)

MUY v .
WUnun
I - sex ratio neany/ v
wuaew NI3U7B 21y (V) Y nae/nu
(%) A/
(nIA
(nzany)
a o ningau 7 35.1 6.55 669.93
1.479897 UNLVU
\NBAINT 7 30.3 6.05 473.87
» - - nngdau 8 27.2 2.67 207.07
2. UNYLIDIYA DULEUR
LRSS 8 32.4 25 355.20
NAFDU 8 324 1.94 140.30

3.un8a5%y NyAe
\NBAINT 8 35.8 112 60.47
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NAFDU
4UNYFTAY WINIUY
LNWAING
Y . NAFDU
5.UN8AUIYINY FUNTT
LNWAING
NAFOU
6u1&msum%1@ﬁ13qa1
LAWY ING
NAGFDU
?uwamﬁuﬂﬁiaWWiqaZ
LAWY ING
NAFDU
8u1&msum%1@ﬁ13qa3
LNWAINT
. MR
9. UNYUIIY WIOEAN
LNWAINT
. SGRN
10. Wgdgy Yaans
LNWAINT
SGRN
11. wggdin NHes
LNWAINT
o€ o NagaU
12. UNgUAUANSA AIAY
LNWAINT

5

5

56.3

61.3
52.7

43.6

19.2

17.6

12.5

11.8

19.4

16.9

16.7

6.94

5.61
2.1

0.22

0.44

0.24

0.17

0.15

0.83

1.23

0.8

0.16
1.28
1.89
2.78

3.05

229.27

207.63

**

*%

*%

*%

*%

*x

*%

*%

184.24

122.23

212.31

175.20

120.30

203.12

198.14

115.35

wnewme : * lalinenueiily

A15199 3.2.8 N15PONABNLAENANAAYDIUAY

U 2559 (58U M.A.58-1.8.59)

UNUUTSYY

* Fufudeyaieuliguieu 58 wavdaliiinands

Iinandndaninn1wdug anauas anssidl

, (sex ratio, qhu%:, ﬁlmﬁ:,n ko 130
utasdl nssds oy @) % nzane/fu  nzane/fu/dl (hn.)
° (nzanw) (nn.)

1.UNa7 JUNgIU nAdOU 7 66.48 3.89 194.7 2,336.6
\NEAINT 7 60.40 3.06 141.8 1,701.6

2 Wei3osen Aulaud G0N 8 5274 272 156.9 1,882.4
\NEAINT 8 41.65 278 165.9 1,991.3

3.1885%8 WUy NAEFOU 8 48.37 3.06 60.8 729.7
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ENWAINT 8 36.58 2.17 24.3 291.7

4ANYFIAY WINY npdoU 5 43.55 3.72 161.3 1,935.9
NYAINT 5 49.98 3.28 1449 1,738.6

5.8AMYSNY JUNNT npdoU 8 44.7 9.96 1431 3,932.0
LNYATNS 8 36.0 8.04 7.44 2,044.5

6.18U1AY LouNINAl npdoU 7 29.0 1.8 0.87 239.1
\NYAINS 7 17.3 1.56 0.82 2253

7N850AY LounINa2 npdoU 7 27.0 1.8 0.5 137.4
LNWATNT 7 20.0 1.68 0.58 159.4

8.UN8UTUAY LauNINA3 npdoU 7 43.2 1.92 1.34 368.2
LNYHINT 7 19.8 1.8 1.08 296.8

9. WIPUTIQ UIDEMN NAFOU 5 33.4 3.16 86.6 1,974.9
NYAINT 5 20.3 3.15 79.8 1,818.9

10. wgd1s8y Yaens NAdDU 6 41.4 4.57 104.8 2,389.2
NYAINT 6 31.9 3.63 108.7 2,479.2

11. wegiid KINes NAEOU 5 27.4 3.45 100.4 1,489.1
NYAINT 5 33.6 4.69 94.6 1,355.9

12. wednudng asfs NAEOU 5 75.7 7.49 103.0 2,348.4
\NYATNS 5 60.6 6.34 98.0 2,234.4
iy nAdaU 44.4 4.0 82.1 1,646.9
WNWAINT 35.7 3.5 72.3 1,361.5

as;ﬂwan’nﬁﬁ'al,l,az%’maual,l,uz (Conclusion and Suggestion)

nnsnadeumaluladiiteiinyszandsninnisnanuranindusseglinandnvoununsniniy
Anunmiuinluniengfueenideanilonsuuy wudt NsitauAin1svnkaglisIneImIsnIual
MM5IATIEAIU U1dnndudinisasulaneaiauaua1ee lawn auumslunsn Sauunisluiiy
ANEINNLU HuTRtdaLnun1e uuluges waziunluliuenaeiu uaniseennenuazlinandn
nsufiRnaisneaeuduUauuniuie 3 Janda WnandaifninisugdRvesnunsns lneTsvaasu

dnsd@umAnenvesrauhdundinsdnnsaunssiionaaeu Tud 1 Seldiiuanuuanaiaiu
! apal <@ P a wa aa = Y @ ! J a vaaa
drludn 2 wiuledinsuuianunssudsveaeuivnldudnsdnunananuinnin1sufuaisinunsns

wazidululuwuwmadeatunishilonuadnszilugdudusndsliiiuninuwnnng wazdudiuaig
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unnandlud 2 vosnisadevassaiinanasld 23.05 Wodidud dadunisugnuiduthifu aasiing
ThhusgsmemnsineifissunanudosmsvesiuinduthiufuiGugnegisiaioduuimuiiunnme
el linandniifusionsasyu

yaaoumealulafifleifiuussan ammananiduiifuszeslinondnveanunsnsmudnenin
fufidminniwdus anaues wargasordl Sinwmsnsfiugnurduthifulusseslinananeny S1uau 12
18 ALAUUALLELUNINADY Meszuun sl uaglddemunssnds 2 nsuls Ae nssuitany
fuugiinsuirininnenskaznssuitinenans Inedoyaiilulunisdnnisaauurduiitunounis
yAeUTBNNYAINTAarTIeTnIsTanTauU G Suuanety el uagn1sdants nseennen
waznandnvosduintuszeyliandndminnwaug anauas gnssd wuin Sesdruiwedy (sex
ratio) WBasiia 3 i U 2559 nssuAinauivinisauns Ae 49.27 wagnssuisinuasns fo 40.85
Surunzansindedediu 4.15 uag 3.56 NzagnAIRU N5IIBNTANINSINERT 3,331 vmsels
nsndtinuasng 1,923 vindels du andeyatnadu Siliaunsanouldindunasinnisladeniue
Anszsisgemnslululidiiiunaznsliimudinisued Wessnuidinifuesfldszosina
faustadnnonaunseialinandldaresiaa 36 -44 Weu dunnniivvdaduisuludesdinsdnm
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nanssuil 4
nsfnwaunnUaudiuiNenmuatuauawdudulas A TugeRaTuAMA IS FY

Grading of Oil Palm Bunch and Price Set by Grading

ugiiy 15anneg Naruatai Worasatit
NYAIUT NBIUY Kanjana Thongna

We ANaII IR Pasu Skulareewatthana
WieAs 95aane Pensiri Jamradchai
nea nuun Kusol Thomma

Ad1Asy (Key words) : Oil Palm Qaulity Grading

unAnga (Abtract)

d1srauazfnwarumniurelnduiidy wavlssnuainiiduluniangiuesnidsunilenauuy
wazUsziunAmvemzanglnduniingiute Anlumsseniafounatny 2556-ugngu 2559 WUl
faruwmeagluiui 2.9u03A18 3 U 2.0901% 5 Wit 2.488 4 419 9.9A5571 2 WHS @nauas 4 L
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UATIUY 2 WS Uag YNAMT 2 Whe $3uviedu 22 a1 Wuanumivdeurdufuiiessg1asien 15
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Wit wazilulsenuainiduiduiudiuig 4 15 fsegi 2.0 uau 2 159 2488 91mau 2 159 du
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0.50-1.00 U auwmalng fszeznainsiivsnenandnneudsiulssnu 1-3 Ju Aadusesas 43

8w a 3 Y PN oA a w a
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FupuA NN UENEITY & 8w w3elseu wieen 3 U wudn Wuduauninan Asgn wazhu

9 9 q

a

Fogar 21.5 32.3 uay 46.2 MUAINU warNaNITUTEEUTUANAIMAINNAREATNYATN TN TN

o w

Wulvluihussfeadude Wutunuaingn Asgn wazhv Sesaz 11.7 34.2 uazg 46.2 aud19u

dwsuestudundulunaurduusazdunmnin Nduiuanaium ielsany wuldauduiusiutu
A Al 3 o < =t a A a o v A o
AN Fi HUSIadulutuAMnIMEn Asgn wazhu TUSIIANINLALaNaIRINaIGU AU 26.12

22.96 ua 21.20% T 2557 uaz 3026 26.62 uar 24.63% Tud 2559 uazUnaihiiulunaniniids
ninuasnslull 2557 vasdunmaIngn Asan uasAy WU 26.55 25.76 uay 24.84% MuEIFU A
warAnTduanaIum waglssenilud 2558 wagnandniiduanninunsnslul 2558 uag 2559 laiunnsng
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Abtract

Survey and study the oil palm ramp (81uUt%) and oil extraction plant in the Northeast of
Thailand. Assess the quality of FFB has been purchased. Research Implementation between
October 2556 and September 2019, there were 3 courtyards in Nong Khai, 5 in Loei, 4 in Loei, 2
in Udon Thani, 4 in Nakhon Phanom and 2 in Mukdahan. Lanterns are the only 15 oil palm yard
and 4 palm oil extraction plants located in Bungkarn province, Loei province. Two of them are
(93%) sort out the maturation of the palm fruit bunches. The purchase price was higher than
the plant ramps are 0:50 to 1:00 baht. There is a storage period of 1-3 days before delivery to
the factory, accounting for 43%. Qil Preservation the heap on the patio, with or without a roof.
The results of the quality evaluation of oil palm plantings at the yard or factory average of 3
years showed that the quality of mature, semi-mature and immature were 21.5, 32.3 and 46.2
percent, respectively. The quality of mature, semi-mature and immature were 11.7, 34.2 and
46.2 percent, respectively. when random from the yard or factory, it was found that there was a
correlation between quality and quantity of mature, semi-mature and immature in 26.12, 22.96
and 21.24% in 2014 and 30.26 26.62 24.63% respectively in the year 2016. And the crude oil in
the randomized production from the farmers in 2014. The quality of ripening and ripening
quality is 26.55, 25.76 and 24.849%, respectively. And the factory in 2015 and the random yield
from the farmers in 2015 and 2016 are not different in each grade. It may be due to the
Northeastern environment where the water shortage is longer than the South. Especially in the

years 2558-2559 with severe drought. Palm fruit fall before maturation.

uni1 (Introduction)

Urduihduduiivdneliandsinuesnstunianziusendewnile aulavgnifinanndu andeya
°o w a | ) = 4 ad A ¢ 3 o oy v a % =
Yo innuAsEgRaNIsinERInUI MengTuesnidaunieliiuivgnurduindunlvinandnuwailul
2554 993w 47,079 15 waztiinduuszana 75,598 15 1wl 2555 (ddnsuasugianisinuns, 2555)

a Y A XA 1o < A I o 1Y) Y = -
waruwilduindwses witlosanluiivlnddmiuinvasnslunianztuseniluanile inwnins
vdudedelfuiguasnwligndesislussesurduidunoulinands wazlusseeurduundiuly
HaKdnwad 31nn15d1539n5Ugnunduidurenuyasnsluiunniangiueenidewnile Jania
9uaT1w51H 91UNAeTYy uATNUY TIN1W NUBIAY oY LazanIsnll lnsauzvesantuideivlsuas ity
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ilesaninunsnsvinnuiiigndes Avafusreznisanuiveanzateduuaznsiiuiien deald
Swhonandeldlusasiidomnamunmvesmanni Aefivefdusiindum Tssmusutoatminguld
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Usgansnmnisnanvadlssnu wazasuanuduasiundsnuliiugiinnalalusuian

52108U75n157998 (Research Methodology)
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Han133IvBuazanUTIeNa (Result and Discussion)
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Oil palm harvesting trial to increase quality in upper Northeast Thailand
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Abtract

Oil Palm Harvesting Test to Improve Palm Oil Productivity of Farmers in Bung Kan
Provinces and Nong Khai Provinces during the summer and rainy season from 2015 to 2559. It
was found that the overview of the quality of the oil palm when analyzing the composition
impact on the bunch. Percentage of oil per bunch by the farmer's method, the percentage of
oil from the laboratory was less than that of the ripening test. It shows that the participating
farmers have harvested their produce at the semi-mature stage until maturity in accordance
with the Thai Agricultural Standard (2009), which requires continuous knowledge of the quality
of harvesting of palm oil for farmers. To develop oil palm farmers in the Northeastern region to

harvest appropriate oil palm harvest.
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FongargUrautdunudunInggIu uny. 5702-2552 vanuAINIImMIngTegIsnd. s1eau

HaWIdEkariRIAUTkasnAlulagNsnERs N1sveaeddugn Jauussana 2553, 11 wi.
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) a U v 6

gsninf riEna Agley A vielasia uazazues Aaomie. 2539. Auduiusszninsanimuindeulusaul

q A7)

fa v A 4 v A

funananvosduti. senunanuidy Usednd 2539 AUGIINYAIUGT 183511 anduide iy
&1 NSUIVINTNEAT. U. 179-189.

g3nind e3na, Aglay dwew, gild Dnaimsned, v1e lasia uazazues Aaoaia. 2539, Anvinanszny
y9an15THAensEUILN IS TINGT waznsliananuaztiure s dutisi. dufuain :

http://www.doa.go.th/palm/pdf/performance1/2539/Study%200n%20Effect%200f%20Wat

er%20Supply.pdf [AuAMUS 2558].

ganedesna Ay dwy wazsn3nds susny. 2547. nsdanmsasudiauidu. lwenasivnisuidy

P13, NSUAVINITINBAT NTLNTIWNYASLALANNTAL. U. 35-60.
f

v
o w

aa = a ' [ < N < d' 3
gIne FINA. 2547, INYINITADULAETWAINITLAVLAYY NITAUVLAYT UIATTIURAZAUAINUIANUINY,
enansUrdungy Audidelnduiidugsugisnd nsinnisinues. v 139-147.
(% L3 € a A a a A v 6 (% A v v (3 ’.f C%
93501 29AAS LHOUTNT WNYTTU WATYYIAN MITITYT. 2554, uuasnisAmdensunduaunu. Tu
nsInnTsaulIAuTuieLiurandnuntuUdy. an1duidenals | nsudrIn1sineas. NN,
w1 1-31.
Hartley, CW.S. 1984. The Oil Palm. Longman, London. 806 pp.
Ooi S.C. 1978. Variability in the Deli dura breeding population of the oil palm (Elaeis guineensis
Jacq.). IV.Growth and physiological parameters. Malay. Agric.J. 51:359-365.

Richardson,D.L.1986 Agronomist Report on Oil Palm Nutrition Consultant Report to UNDP/FAO.


http://www.doa.go.th/palm/pdf/performance1/2539/Study%20on%20Effect%20of%20Water%20Supply.pdf
http://www.doa.go.th/palm/pdf/performance1/2539/Study%20on%20Effect%20of%20Water%20Supply.pdf

A1919HUINT 1.1 vunauiugnindutiiuveanunsnsiis 6 Jwdn Tulwnnaianzfusenideanileneuuu

AMARNUIN
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IUIULNBATAS (518)

Huiivgn 39U Souaz
? nwdug  waswun danw 1Y dnauas @Al

tosndn 5 13 4 4 - 12 8 28 4

5-10 1s 36 a2 114 53 52 55 352 51

wnnd 10 1 60 54 76 a7 36 37 310 a5

374 100 100 190 100 100 100 690

msekuand 1.2 fufiiduiduillivgnueanunanats 6 fwmin TuwnnangSusenidsaniensuuu

o ea AT (318) Y

Wugvugn — — - 39U ERLGE

NIWEUY UAINUU UININW 1314] GIRGIK] 2nIe1U

Tainsruniug 29 40 16 8 35 37 165 24

Wug nan. 44 49 143 63 39 19 357 51

Wugionwu 27 15 21 29 26 a4 168 24

uq (min.+enww) - - 4 - - - 4 1

J 100 104 190 100 100 100 694

A1919HuINT 1.3 wgralunisidenugnurduinduvesnunsnns 6 dmia luwaniangJueenideunilenauuu

N Ly IUIUNEATNT (578) 399
wakalun1sidenugnurduungiu y - — 97
nwdug  ueswun  deamw Wy @nauAs  anssadl ay

Ugnauiioutnu Au/ieuluzl 84 - - 1 19 33 137 20
Wudanddneninlusuian (¥i1ld
pe1nUgn Andninaed Walval Andivy
WA Wagudivugn naaeslgn e 15 20 101 46 - 34 216 31
nszud Nevn1aden  NYWaeu W
LASHEN)
guadne Tusssudes iiusgle v

- 1 3 35 9 21 17 86 12
NANANTEEZET
ANIINMIVIIWT VIANY HAHERA - - 40 - 1 4 a5 7
U MW Nuvuns e - 9 14 3 18 - a4 6
liszywvama duq - 68 - a1 4 12 162 23
374 100 100 190 100 100 100 690
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MTNHUINT 1.4 anminuiiuaznsugnurduinduvesnuning

¥ 4 FUUNEATAT (578) $aw

ANTWNUT

nwdug  waswun  Tenw 1ag dnauas  gassdl s @S
Snwnuitui
JIU-aNALBE 97 47 a7 54 73 47 365 53
iTUEjJJ - 50 139 36 26 50 301 44
/LN - 2 4 7 1 2 16 2
Buq (Fuun fineu 3 1 - 3 - 1 8 1
37U 100 100 190 100 100 100 690
dnuaizhiu
TVUNTY 85 58 88 40 53 58 382 55
AUNIIY 6 23 11 4 25 23 92 13
witlgadunsie 9 10 73 28 11 10 141 20
duq (@n3efumy, Auduiiu, - 9 18 28 11 9 7511
39U, witlen)
374 100 100 190 100 100 100 690
ufineutgnunduiuiu
U7 22 59 146 19 59 43 348 50
BN - 4 3 - - 7 1
Leina 8 1 4 23 - 36 5
g 2 15 27 13 - a 61 9
duq (Sou SfudUznds gan 68 21 10 a5 41 53 238 34
ausia)
39U 100 100 190 100 100 100 690
QREPRNENTAT
WUUAATRBUF LY 72 55 171 80 73 69 520 75
Avdey 12 a5 15 6 27 25 130 19
Buf (auwdsuldvin 1
199 UNTDY VOUATE AUWN) o 7 ‘ 1 7 ¢ 0 ¢
39U 100 100 190 100 100 100 690
szgzUgn fie
9IX9X9 LUAT 42 42 149 63 68 50 414 60
Su"] 58 58 a1 37 32 50 276 40

374 100 100 190 100 100 100 690
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MIsEUIET

i 22 61 115 22 27 61 308 a5
Taigl 78 39 75 78 73 39 382 55
374 100 100 190 100 100 100 690
sefuvqunauUgn

1 86 90 156 78 88 90 588 85
Taigl 14 10 34 22 12 10 102 15
374 100 100 190 100 100 100 690

A15190UINT 1.5 NsInnsUrduihsuneulvinandn

A1sIANIsUNaNYSUABY  31UIULNEASAT (518)

Tiinanan nwaud  waswun Jamwd Lag dnauns  @assnl I o
nsugnivvuy

Taid 55 42 134 56 85 42 414 60
3 45 58 56 44 15 58 276 40
591 100 100 190 100 100 100 690

-4 5 22 3 7 - 37 13
- SudUzuds 38 32 4 7 2 38 121 43
- oY 1 - 1 2 - i 1
- Buq @lwe v1g wmaly 11 21 30 33 7 20 122 43
#nvnes uAun1gy nale

AU 9 i uzu)

591 55 53 56 a4 18 58 284
M3sANITI

Tailoih 69 58 110 61 78 58 434 63
i 31 42 80 39 22 42 256 37
591 100 100 190 100 100 100 690

- aUSanand 11 5 12 2 i 8 42 18
- ﬁmam - 5 3 - - - 8 3
- ANTDY 8 22 48 15 12 10 115 49
- Buq (sanad fna) 12 6 17 6 6 24 71 30
591 31 38 80 23 22 42 236
nslddeindl

Talld 28 19 32 25 14 5 123 18
14 72 81 158 75 86 95 567 82

374 100 100 190 100 100 100 690
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- Tldenudwugiinsy 1 7 2 - 25 1 36 6
FIN5AYAT
- TdauiBinuwasns 71 61 156 75 61 94 518 94

nslddedunid uazansusuugedu

Talla 36 39 108 79 49 31 342 50
14 64 61 82 21 51 69 348 50
594 100 100 190 100 100 100 690
ASANINIUNY

laifdn 3 2 27 14 - 2 48 7
M 97 98 163 86 100 98 642 93
591 100 100 190 100 100 100 690
AsARLAITanaN

Taig 88 77 171 84 92 77 589 85
3 12 23 19 16 8 23 101 15
591 100 100 190 100 100 100 690
AsAALAINISTU

Taig 87 82 179 82 86 82 598 87
3 13 18 11 18 14 18 92 13
591 100 100 190 100 100 100 690

A15190UINT 1.6 N15INsUIANLNTUlRNARARLA

A159an15UauU AUl Srudunensns (51e)

HaEnue? nwdug  weswun  Jenw e @nawas  gassnd sau o

nsugnivvuy

Taif] 20 40 98 36 26 14 234 93

Y 2 1 2 8 2 2 17 7

591 22 a1 100 a4 28 16 251

-4m 1 1 1 - 1 1 5 29
- fludenas - - - 1 - - 1 6
- g0 - - - - - 1 1 6
- Buq @alne nu A 1 - 1 7 1 - 10 59

nane)

mssanisin

Taflsiein 14 18 55 12 17 10 126 50

Tyt 8 23 a5 32 11 6 125 50

33U 22 41 100 a4 28 16 251




119

- a3unaes 2 15 28 1 7 2 55 aq
- P984 3 a 6 10 a 2 29 23
- thwen - - 10 - - - 10 8
- Buq (Samudy Maenn 3 4 1 21 - 2 31 25
AU ANSA @18819)
nslddendl
Talla 10 1 - 14 - 1 26 10
1d 12 40 100 30 28 15 225 90
594 22 a1 100 aq 28 16 251
gnsteiild
ANUALUZUINTU 1 2 31 - 7 1 42 20
AUTBNEAINT 11 38 69 30 21 14 183 86
591 12 40 100 30 28 15 225
nslddedunid /ansusulgedu
lafld 11 25 57 34 - 6 133 53
1d 11 16 a3 10 28 10 118 a7
594 22 a1 100 aq 28 16 251
A1SANINIVNY
Laifhdm q 5 5 18 9 2 a3 17
dn 18 36 95 26 19 14 208 83
594 22 a1 100 aq 28 16 251
AsAALAINISTU
i 18 33 1 15 22 3 92 37
laidl q 8 99 29 6 13 159 63
594 22 a1 100 aq 28 16 251
ANSIHUING 1.7 NaRBALazSHiUie)

- IUNEAINT (578) Y
NANGR — - — Joway

ﬂ']Wﬁ‘Llﬁq UAIWUN UINIW 5314] fgNauAg E!ﬂiﬁ']‘u PRty

LﬁULﬁﬂQﬂ%ﬁLLiﬂ%ﬁﬂﬂgﬂ
2% 3 1 1 - 3 - 8 3
39 7 29 14 39 12 6 107 a3
iy 7 11 73 5 9 8 113 a5
Buq (5, 6 ) 5 - 12 - q 2 23 9
59U 22 41 100 aq 28 16 251
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Faaanfiuiien

M 10 Ju - - - - 7 - 7 3
W 15 Yu 1 28 87 aq 21 11 192 76
A 30 Ju - 5 12 - - 2 19 8
3 (20 Su, Faawigdesien 21 8 1 - - 3 33 13
)

594 22 a1 100 aq 28 16 251

wawan nn/ls/Al \nde

GAGL (Lﬂgﬂ) 1,250 1,933 1,894 3,000 891 2,125 1,849

G?’]éjﬂ (Lﬂgﬂ) 101 580 492 200 131 650 359

5701

g9gn (1ad) a7 352 a a6 3.9 352 a

fam (de) 12 18 2 2 2.1 18 2

ANTHUNT 1.8 TIAAUNAasAunUNIsYaIuUduuy

3 FMUIUNYATNS (518) 9/
Aunu

=
nwaud  waswun Jenw tay anaums  amssadl  laae

Y Y ¢ B w
5711 UNA1UIANUINY

< 55 Um/fiu 2 7 66 4 10 7 96
55 UI/AU 11 11 80 7 31 11 151
>55 UW/6Y 87 82 a5 89 59 82 444
Adutug (un/ls) 3,125 1,892 1,375 1,200 1,298 2,690 1,930
Anaseuiul (un/ls) 527 700 418 2,000 667 872 864
svuuth (um/ls) 1,229 1,000 2,304 5,000 2,809 2,041 2,397
Aty (Un/ls) 1,009 870 1,347 2,000 2,534 1,397 1,526
Aasiaiidesiumindngity 194 250 193 1,000 2,287 99 670
Ahsiudomds el (w9 185 - 87 1,000 2,139 409 764
ERIERRRI A 932 500 196 1,700 2,575 1,010 1,152
59 7,201 5,212 5,920 13,900 14,309 8,518 9,177

A519NUNT 1.9 Ty finulasnsImeNandnvanenIns

FIUUNEAINT (578) 298
Uy - — -
nudug  waswun Jenw e dnawas aesendl saw ay
IsaUndunndiu uuasdng wagdnd 12 67 13 51 29 78 250 28

o

AR
Y
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N13IVINTINDINT 5 78 2 20 30 a8 183 20
mi%’ﬂmsmuméuﬁwﬁuuaz?ﬂuﬂ 75 74 32 66 44 178 469 52
(A3 wwth RUU §399)

37U 92 219 47 137 103 304 902
NIAAIN/NTIMUNHANER

tnardalurelosiiaium 18 21 87 34 25 14 199 74
WoRuuTeiuva - 10 13 10 22 2 57 21
Suqsanu lutuey i 10 - - - - 14 5
394 22 41 100 44 a7 16 270

AI919HUINT 2.1.1 USHNuiney S1uauTuficunn A1n151aUl S1eLReu waga1u 10 U (2547-2556) 39ninteniw

LAY UATNUY LazUSUUUNIARIARILAIAIUINRINAITUINLN

USnasirlu SruauTuficuan AN Usnanhiigesld

Loy () (3u) (uy.) (Bns/fu/)
T @y waswuy TN e uaswun JennW e uaswun J9nNW 1@g UASWUN

3.A. 34.6 6.2 6.4 2 2 1 -115 -144 -144 130 163 163
AN, 4.9 279 255 1 3 q -145 -122 -124 165 139 141
im 98.6 43.9 525 q 5 5 -51 -106 -97 58 121 111
[5URIR 102.2 124.4 89.1 7 10 6 -48 -26 -61 54 29 68
N.A. 297.9 170.4 216.5 16 18 16 - - - - - _
i 4175 1468 294.6 18 15 19 - - - - - -
n.A. 500.9 167.6 417.4 19 19 22 - - - - - -
da.a. 457.3 169.1 523.2 18 19 24 - - - - - _
.4, 338.1 299.8 294.3 15 21 17 - - - - - _
.4, 105.6 355.9 83.8 5 9 6 - - - - - -
W.8. 15.7 7.3 10.7 2 3 2 - - -6 - - _
5.A. 3 8.8 2.1 0 1 0 -126 -109 -148 143 124 130
394 2,376 1,297 2,016 108 124 123 -485 -507 -580 550 576 515

MUY - Maeda e



122

A13euandt 2.1.2 Andeauuainaingd (esidus) vessnenmsvnnisiesisilulduhduvenssuisnaaeu

Y 2557-2559

AndesuuanAingd (Wosidud)

wuas
p N334 35 Y 2557 U 2558 Y 2559
5 N P K Mg N P K Mg N P K Mg
1 wegou 25 -12 -26 -6 13 41 17 15 33 35 46 48
nwAsns - 22 -18 -10 0 9 41 24 12 24 -18 42 36
2 egou 25 -18 -30 -30 14 53 3 15 20 29 31 12
nwAsns 25 -18 -50 -24 12 41 28 27 33 29 48 55
3 wegou 23 -29 -25 3 10 29 25 6 21 24 62 45
nwAsns - -22 -24 -23 24 10 24 30 9 -14 18 51 21
4 wedou 22 -18 -32 -52 3 -29 -2 15 24 29 430
nwAIns 24 -18 -32 -52 1 -29 7 39 28 35 55 3
5 wegou 22 0 32 -42 -5 35 10 -33 8 12 3 27
nwasns 23 0 3 -21 -5 -35 -1 21 -12 12 A7 12
6 egou 27 -6 -30 -12 18 35 3 9 8 6 2 21
nwAINs 26 -12 -24 -27 19 41 -10 9 10 127 12
7 we@ou 30 -12 -36 -24 -6 29  -16 -15 8 6 30 6
nwAIns 28 -12 -25 -24 -6 29 25 -21 8 6 21 6
8 edou 28 -6 -36 6 -4 35 33 9 10 12 22 18
nwAIns 29 -18 -35 3 13 41 22 6 15 18 26 21
9 wagey 30 -29 -20 3 19 94 43 -48 0 6 59 12
nwAIns 31 -35 -11 -12 22 124 34 18 21 24 76 67
10 wvedeu  -30 -29 -25 -45 22 141 24 -36 5 -18 50 -6
nwAINs 26 -29 -37 27 23 141 35 12 12 24 7427
11 wegeu 26 -24 -16 -24 18 153 8 -52 -1 6 60 6
nwAINs 28 -24 -14 -6 22 8  -19 -52 9 0 62 27
12 wvedeu 27 -24 -42 9 19 88 34 -36 0 6 59 12
NwAINs 30 -24 -21 112 19 82 24 55 21 24 76 67
13 vedeu - - - - 37 141 0 33 -10 -18 71 3
NYAINT - - - - 38 141 -16 45 20 29 65 12
14 vedeu - - - - 48 106 45 -3 8 -18 70 0
NYATNT - - - - 33 100  -33 39 20 29 68 12

ﬂ'ﬁﬂqﬁ 2.60 0.17 1.15 0.33 255 016 095 025 255 0.16 095 025

e - et Geluideya sz U 2557 deldidnlassmneaeu

I a a a

Aingd U 2557 Wurningimdludl 9 aingd U 2558-2559 1Wueningdnisluil 17
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M990 2.2.1 eTeinunsnsikardeyaudasiidiiulasinmegeumalulagiieiiuyssavsnmniswinuidungu

szggnaulvnandnvenunsnsmudnenwiuidminn1wiug anauas gassiil

P . og
\NBATNT nsuUas nug . anwazhy
@) (13)

Lungysyil $1unsin p.AAY  2.0wAUS FAlNaPUNILET 2 9 LEREN R
2gAlsn 310730 p.AMAY  9.0wAUS a1)-2 2 12 NIEUUTIU
3uganly fagun p.AAY 9.0wAUS Flnawumue 3 25 FUuNY
auwmms Ay p.AAY 9.00AUS Flnawumue 2 26 FUuNY
5U8YNY WU B.ABY 2.ANAUAT a5.2 3 15 Fwdunag
6.U98N NS gVEsny 9.61998  2ANAUAT d1.2 3 12 Judunsy
7uaues luusznne a.4ile .anauns a5.2 3 11 Fwdunag
8.5.0.0.yvu lauseany 9.4iled A.anawuns 5.2 3 13 FUunY
9.wetuns gsvaiin p.0uAe 2.905511 FRNAAUNLLET 2 18 FWUUNIY
1041958 unues p.0uAe 2.805511 FRNAAUNLLET 3 10 FWUUNIY
1Lugaigaunus a3 9.0Mune 2.8A3511 FRNAAUNLLET 3 6 FWUUNIY
12,1875 WINwES 2.01u08 2.9A5571 FRNAVUMLLET 3 10 FUVUNTY

M19°99 2.2.2 Foyamsdnnisanuliautiuveanensnsiiiisulasimmegeumaluladiieiayse @nsnmnisuan

Undniduszegnoulinaninvodnunsnsnudngnmivun Jawmianwdug anauns gnssiil

MWAINT

A5 AL

N3

U.ATY

L2k

v

M9

1. wgyeydl e

2. WghLsn 91U1H09

3. wgaly dndrnm

syuvaUsanes1asyaua

syuvaUsanaslasy/aua

syuvaUsanes 1asyaua

1 asyduavt viudenidlu mjudeswa)

2 a9/

3 ads/l

21-0-0
wudemslumuiiieswa)
16-16-16

13-13-21

2 n5u/80895/1s

200 n3u/fu/D
2 nfu/80an3/1s
1 nn./su/A

1 nn./su/d
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1 a8 Tusou lalaenu 0.09 /AU
4UBAUNT  AY szuvalsunesiasyduav 2 A5/ 21-0-0 1 nn./fu/d
0-3-0 1 nn/du/d
0-0-60 1 nn/du/d
Tusou 0.09 AN./AU
5.UIYYY WINAE szuvalsunesiasyduav 2 A5/ 21-0-0 1 nn./fu/d
16-16-16 1 nn/au/A
619G NS guiSsny szuvalsunesiasyduav 2 A5/ 21-0-0 1 nn./fu/d
16-16-16 1 nn/au/A
7.u9@ues luuseane Uapenusad 1 asy/adUa 2 A5/l 21-0-0 1.5 nn./@u/Al
15-15-15 1.5 nn/AuAl
8.5.0.9.yqymun lvuseny Udogmusesl AsyvdUa 2 A39/4 21-0-0 1.5 nn./ow/d
15-15-15 1.5 nn/AuAl
9.wedens gsvain Fetiny 2 a3 15-15-15 1 an/Au/d
10.1195%1 wnues andeLel 2 %/ 15-15-15 1 an/Gu/A
1Lunedfgamus s endeiy 2 fa/dl 15-15-15 1 nn/owd
12 0187US WUE fUsanes1adyduansi 2 %/ 13-13-21 1 an/Gu/A

A19199 2.2.3 FoyauTuusy S Tuiluen An1sviat sieeieu a1 10 U (U 2546-2556) wazUIunaniniines

Tivasdamegouliautdiu Jmianuwdug anauns gassnil

Ussnauhly . o 4 . AN15UIATN Usinauthidesls
AMUUUNEUAN () N

oy (1a1.) (311.) (Bns/Au/u)

nwaug dnawas  aesonll mwAug  dnawes  gessall nwdEud  dnawes  gasonll  nwdug  @nauRs  gassnd
a.A. 2 9 8.6 1 1 2.6 -141 -141 -141 145 159 160
NN, 28 16 18.8 3 1 23 -128 -134 -131 132 151 149
ia. 26 31 36.4 a4 3 5.8 -133 -119 -114 137 134 129
138, 101 88 66.1 7 5 9.0 -82 -62 -84 84 70 95
WA 150 206 191.7 14 11 16.9 -131 - - 135 - -
1.8 140 226 195.0 12 12 18.0 -19 - - 20 - -
N.A. 172 307 254.2 14 16 19.7 - - - - - -

a.a. 193 357 267.2 18 16 212 - - - - - -
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n.e. 226 266 2423 18 13 183 - - - - - -
n.A. 117 75 99.3 8 5 8.0 - - - - - -
"o, 39 13 20.4 3 1 2.4 - - - - - -
5.0, 9 1 0.3 2 0 0.4 -148 -61 -130 153 69 147
s 1,204 1,595 1,400 104 85 125 -782 -517 -600 806 583 680

% o2 o v - T v L) a
newe * USunadilvanas 50 wWesidunvesnudanisiidniuni
M19°99 2.2.4 audimaaiivesiuwdaslgnurduindueny 2-3 IndsUgnieunisvaaesimianiwaus anauns
ans511l
4 . pH oM Avail.P Avail.K Exch.Mg
YainunIns N335
(%) (ppm) (ppm) (ppm)
Lueyeydl 31Unaie G0 5.95 0.86 12.97 29.00 60.00
\NEAINS 5.55 0.68 11.99 29.50 41.00
2.gAlsn 319730 AU 5.27 0.55 9.25 20.00 30.00
\NEAINS 4.67 0.60 10.03 17.50 28.50
PRTARER SRS S VegaU 5.02 0.80 18.37 23.50 33.50
\NEAINT 5.11 0.72 16.74 21.50 38.00
aunwamms Ay nAdey 5.16 0.90 15.74 39.50 60.50
\NEAINT 5.29 0.82 20.15 42.00 60.00
5.U8YNY UIUAWE VGGGLY 5.42 1.03 30.50 85.50 31.50
\NEAINT 5.82 1.22 49.00 85.50 41.00
6.UN9ENNS gnsshy AU 6.60 1.15 47.50 56.50 43.00
bNYATNT 6.24 1.07 29.50 41.00 28.50
7 uneaned lousznng NAADY 5.70 0.92 6.00 60.00 65.50
BRSNS 5.13 0.74 4.50 53.00 34.00
8.5.0.0 Uy luusznne EGLY 5.74 0.79 6.00 56.00 47.50
\NEAINT 5.56 0.74 6.50 56.50 42.50
o uedws asvatv GEGLY 4.56 0.75 5.00 41.00 20.00
\NEAINT 4.34 0.62 3.00 63.00 14.50
1007955 unues GGEGLY 4.64 0.73 89.0 373.50 26.50
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YRS 4.28 0.62 4.50 201.00 22.50
1Lneefgamnus s Vndeu 4.46 1.26 3.00 69.00 77.50
\nNYASNS 4.59 135 3.50 70.00 72.50

12 e U nndey 4.88 0.63 2.50 58.50 65.00
\nNuAsNS 4.88 0.58 18.50 35.00 52.00

seduiiomnzay’ 420-550 150 25.00 100.00 75.00

A19199 2.2.5 USunausmenmsuanuazsineimssedluluuiduiigu (% lagidwidnudi) veuvameaeuurdungii

seoenoulinandn Jaminnmaus anauns anssil U 2559

o - N P K Ca Mg
YBLNYANINTG N3N

(%) (%) (%) (%) (%)

Lungygdl 91U nadoU 1.99 0.10 0.78 0.64 0.41

LNWATNT 1.93 0.09 0.61 0.59 0.42

2. ueLsngUag nadoU 2.04 0.11 0.67 0.85 0.42

LNEATNS 2.23 0.11 0.80 0.80 0.38

3ueale fnduin AU 2.07 0.12 1.13 0.74 0.39

LNBATNT 217 0.12 1.08 0.71 0.40

4 UNPHUNT éwsg AU 1.94 0.10 0.75 0.62 0.43

LNBATNT 1.90 0.10 0.95 0.60 0.43

5.14’]814@13@ UIUALLE Negou 1.84 0.09 0.58 0.91 0.35

LNWATNT 1.86 0.10 0.61 0.88 0.30

6.ugNMS qUESNY nAFOU 1.86 0.10 0.50 1.58 0.30

LNBATNT 1.94 0.13 0.59 1.23 0.27

7usauds ladseane AU 1.96 0.11 0.86 0.80 0.29

LNBATNT 1.97 0.10 0.52 0.79 0.32

8.5.0.a.uqvun luusenie NAFOU 2.76 0.11 0.87 0.71 0.28

LNBATNT 2.80 0.12 112 0.81 0.26

9.unedens gvain GRNY 2.35 0.19 1.04 0.66 0.33

\NWASNS 2.44 0.19 112 0.48 0.30

10.uNsvl unued NAFDU 1.92 0.16 0.64 0.74 0.29

LNBATNT 1.98 0.15 0.59 0.85 0.29

1Lungalgaunus vand vedeu 1.97 0.15 1.13 0.60 0.35
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v

LY

U

Ysunaule Rlanu/du/d)

HNWAINT

21-0-0 0-3-0 0-0-60 falsii Tutsn
1. wigysydl U 4 1.5 3 0.7 0.035
2. WhLsn 91U1UnN il 1.5 3 0.7 0.035
3. wedly dndue 4 15 3 0.7 0.035
4. wwEns ey i 15 3 0.7 0.035
5. UNEUYY WINAUA 3 1.88 375 0.53 0.053
6. WA NS andiny 3 1.88 3.75 0.88 0.082
7. wsaues luusenne 3 1.88 375 0.88 0.053
8. 5.0.0.yqvun luvsenne 3 1.88 375 0.88 0.82
9. wgdyns gIvain 4 1.5 3 0.7 0.35
10. Wswll unue’s 5 15 3.75 0.7 0.35
11. Wealgaunus a3 5 1.5 3 0.7 0.35
12, Wefuse uInLes 5 15 3 0.7 0.35
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Yl wazduq
() . . . . . . . .
2 zc 2 c 2 c 2 c 2 pad 2 Z 2 c 2 fad
1. weysy 2 500 500 300 300 3,450 3,450 2,300 2,300 1,324 960 1,200 1,200 100 100 9,174 8,810
g 4
bt
2.4 2 500 500 300 300 1,260 1,260 2,000 2,000 1,324 1,012 1,200 1,200 100 100 6,684 6,372
fLsn
Tt
3. Uy 3 450 450 300 300 4,600 4,600 2,500 2,500 1,474 1,335 300 300 150 150 9,774 9,635
dle
fndnn
4. Ygau 2 700 700 300 300 2,760 2,760 2,500 2,500 1,324 870 450 450 170 170 8,204 7,750
NS ﬁwvj
5. weywy 3 700 700 300 300 1,089 1,089 3,000 1,000 1,350 1,150 300 300 570 370 7,309 4,909
7 U
e
6. UN 3 700 700 300 300 1,089 1,089 3,000 1,000 1,350 1,150 300 300 570 370 7,309 4,909
a0ns
anizsny
7. UN 3 500 500 300 300 3,520 3,520 3,000 0 1,350 580 350 350 200 200 9,220 5,450
aues 1o
Usene
8. 3.0.9.48 3 500 500 300 300 3,520 3,520 3,000 0 1,350 580 350 350 200 200 9,220 5,450
i losy
e
9. wediu 3 1,000 1,000 500 500 4,560 4,560 4,000 1,500 3,800 1,500 300 300 350 350 14,510 9,710
Sl
6N
10. w9 3 1,200 1,200 300 300 4,560 4,560 4,000 0 3,800 800 300 300 350 350 14,510 7,500
$vil unu
3
11. u’\ﬂiﬁ:ﬁ,ﬁ 3 500 500 300 300 5,600 5,600 4,000 0 4,200 1,300 300 300 350 350 15,250 8,350
NS 1A
12. w1y 2 550 550 300 300 5,600 5,600 1,500 1,500 4,200 900 300 300 350 350 12,800 9,500

deons g3y

ain

iy 650 650 317 317 3,467 3,467 2,900 1,192 2,237 1,011 471 471 288 255 10,435 7,230
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M19HLINT 3.2.1 Maasgyiulavesiauidusseslinandaludminnivdug anauns anssnd

4 - p 21y duumly Huiiutida uiily
wuasn A3 Wug 5
@)  vieviua Qu)  waunmslu (es.9a.) (M5.30.)
.. . NAEU d9.2 7 48.8 22.1 7.1
1.UN TUNSUUY
LNYRTNT af.2 7 49.7 20 6.1
- } . NAFU af.2 8 48.2 a7.1 9.2
2.U8LT098f DULEUA
LNUATNT G 8 52 424 8
. . ZE0IY gilnila 8 53.4 21.2 5.4
3.egsty wLyLfe o
LNUAINS ginila 8 49.5 18.8 5.4
NAdOU il 5 50.3 16.8 4.4
AWYFIAT WINTY o
LNWRTNT YN 5 50.2 15.9 49
L. 7adaU LWILLBSN 8 49.5 14.8 6.9
5.N8AMYINY FUATT .
LNYATNT LD 8 48.2 13.7 6.4
(iZ5000 d).2 7 50.3 17.2 7.6
6.WBUTUAY LaW1NA
INYATNT a5.2 7 a9.7 16.8 6.8
NAFEDU af.2 7 46.8 15.1 7.6
7N8UTUNY Lan1snNa
LNWRINT d9.2 7 45.7 15.4 6.4
8. UNYUSILAY Imqua Ne@DU aq.2 7 48.7 14.3 7.2
LNWNINT af.2 7 49.3 15.4 8
9. WIBUTTQ UINFN YiaGRYY @).2 4 211 5.62 1.76
LNWRTNT d9.2 q 23.6 6.01 2.06
. edeu  hinsuiug 6 24.9 6.38 3.97
10. wgd1s18y Yaas . o
nwasns  livsuiug 6 24.5 5.79 3.66
. NADU i 5 272 4.66 2.66
11. wgg¥ie HINDs »
LNWRTNT YN 5 27.4 472 2.79
NAgeU T 5 27.0 5.62 2.85

12, WeNANANA a9ea

2D

=
(€]

NYAINT 258 6.01 3.20
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PRVRHICHNL aIULLﬂua 8 450 450 300 300 - - 500 500 50 50 2,070 2,070 2500 0 3,415 2,278
3.Wegste wuyyFe 8 450 450 300 500 - - 1,500 1,500 50 50 3,450 3450 2,500 2,300 3,481 2,945
4AUNYATLAY WINIY 5 750 750 - - - - 2,100 2,100 100 100 3,910 3910 2,500 - 3,431 3345
5.maﬂmm%’m§ dUNT 8 - 500 600 600 300 300 300 300 2,000 - 2,000 2,000 3,900 - 1,000 1,000
6.UYUTIAAY Iamsqal 7 - 5,000 500 500 300 300 300 300 1000 - 2,557 2,557 5,700 - 1,300 500
7gUILAY Len1sna2 7 - 5,000 500 500 300 300 300 300 1000 - 2,557 2,557 5,700 - 1,300 500
8.ununsAY lowsna3 7 - 5,000 500 500 300 300 300 300 1000 - 2,557 2,557 5,700 - 1,300 1,000
9. WYY ungdn 4 500 500 300 300 - - - - 150 150 4,200 4,200 2,000 2,000 5,300 890
10. wwdsey yaans 6 - - 250 250 - - - - 200 200 4495 4495 5000 1,000 5300 1,250
11. mﬂqﬁﬂ NINDY 5 550 550 250 250 - - - - - - 5,800 5,800 5,300 800
12. m*&lﬁﬂmﬁﬂa{ RGN 5 550 550 500 500 - - - - - 100 5,800 5800 4,000 1,000 @ 5,300 960

1adey 543 1,755 377 396 300 300 693 693 565 107 3,379 3,379 3,818 1,460 3,331 1,923
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