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Abstract

The objective of this study was to evaluate the potential of oil palm production
from 4 Suratthani palm hybrid varieties (ST) and 12 commercial hybrid varieties, and
increasing yield of oil palm in the Northeast part of Thailand. The ST hybrid varieties were
evaluate in different locations including Krabi, Ubon Ratchathani, Nong Khai, Narathiwat,
Trang, Chiang Mai, Phichit, Phatthalung, Ranong, Amnat Charurn, Yasothorn, Pitsanulok and
Sukhothai province of Thailand. The experiment was carried out from October 2017 to
September 2021. The results showed that ST1, 2, 7 and 8 oil palm hybrid varieties of age 4-5
years have potential for planting, especially in the Southern part of Thailand due to their
good growth and high yield. Furthermore, it is recommended that the ST oil palms hybrid
varieties cultivated in the Northern and Northeast of Thailand requires a water supplement
during the dry season. The evaluation of commercial oil palm twenty-two varieties (T1-T12)
in Surat Thani, Krabi, Nakhon Si Thammarat and Nakhon Phanom province found that in 24
months after planting had the highest total of frond in T10 (35.3 fronds/palm) while T11 had
high frond production, rachis length and leaf area index Efficiency Increasing of oil palm
Productivity by Water and Fertilizer Managing (test method) on Participated Farmers in Bueng
Kan, Loei and Nakhon Phanom Province, of oil palm age between 5-7 years. The result
found that the oil palm growth and Inflorescent development by both test and farmer
methods were not significantly different. The mean sex ratio of test method were 65.2-67.8
percent. Productivity of oil palm both test and farmer methods were differences in each
province. The yield of test method was an average for 2.45 tons/rai/year, more than farmer
method by 1.73 tons/rai/year. So, it can be said that test method could raise the yield by
41.6% from farmer practice. And in Udon Thani, Sakoh Nakon and Kalasin Province the yield
of test method average for 2.41 tons/rai/year, more than farmer method by 31.7%. The
Increasing Productivity in 5 community, namely Nakhon Phanom, Sakon Nakhon, Udon
Thani, Kalasin and Mukdahan, found that the high yield of test method average for 3.08,
3.12, 2.84, 2.82 and 3.36 tons/rai, respectively. The yield more than the lacal yield by 80.1,

178, 100, 57.5 and 94.2%, The plots of high yields increased to 71.4, 23.3, 45.0, 46.0 and



26.7%, respectively, The moderate yield average for 2.34, 2.26, 2.32, 2.33 and 2.23 tons/rai, ,
While the low yield average for 1.80, 1.14, 1.86, 1.63 and 1.97 tons/rai, The plot of test
method of each community got higher yield than local yield at 92.8, 80.0, 100, 73.3 and

100%, respectively. and for 89.3, 73.3, 85.0, 63.3 and 80.0%, respectively, of farmer method.
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Abstract
The objective of this study was to evaluate the potential of oil palm production
from Suratthani palm hybrid varieties (ST) that were ST1, ST2, ST7 and ST8 in nine different
locations including Krabi, Ubon Ratchathani, Nong Khai, Narathiwat, Trang, Chiang Mai,



Phichit, Phatthalung, and Ranong province of Thailand. The experiment was carried out from
October 2017 to September 2021. Fertilizers were applied according to recommendations of
Department of Agriculture in all experimental areas. In the current experiment, vegetative
growth, flowering and yield on oil palm of age 4-5 years were also measured. The results
showed that ST 8 variety had high growth characteristics as compared to other varieties and
presented maximum oil palm yield (fresh fruit bunch) of 1,399 kg/rai/year in Krabi province.
In addition, highest leaf area (5.6 m?) was observed in ST7 and 8 in Nong Khai province.
Results also demonstrated that Oil palm yields and growth characteristics were similar in all
varieties in Ubon Ratchathani province. Suratthani variety 2 and 8 in Narathiwat province
showed good growth characteristics and yield were 1,253 and 1,065 kg/rai/year, respectively.
At Trang province, ST2 showed high growth characteristics as compared to varieties. At
Phichit province, ST1 and 8 had high yield as compared to other varieties, and yield were
850.4 and 854.0 kg/rai/year, respectively. While at Patthalung province, ST 1 had highest
yield as compared to other varieties, and yield was 237 kg/rai/year. However, growth
characteristics of ST1, 2, 7 and 8 oil palm hybrid varieties in Trang, Chiang Mai and
Phatthalung provinces were similar. Based on these results, it is concluded that ST1, 2, 7 and
8 oil palm hybrid varieties have potential for planting, especially in the Southern part of
Thailand due to their good growth and high yield. Furthermore, it is recommended that the
ST oil palms hybrid varieties cultivated in the Northern and Northeast of Thailand requires a

water supplement during the dry season.
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gnfloninen faued 2560 - 2564 wudn Usinahduludamianss DR 2560-2564 (Figure 1)
WUt 2560 fiUSinaisunaeatad 2,711.2 faduns uazanadlul 2561-2562 Winaudnaddud)
2563 IneAnadsUiuuuuiul 2560-2563 Wads 2,230.45 Sadums daunianszanedwosiuly
souBandeyasiuuusunndodfaund 2560-2564 nuin aglurag 113-185 fu Tnglifviuds
unsaLondu 3 Wou wastiinanhufinmanszaneduaie 1745 Saddnsreiieu Qmﬁqﬁm?aﬁ”’a

Unausil 2560-2564 naungilaglutig 27-28 ssrwaldiva (Figure 2)

Il

2017 zZoie 020 Jan-sug. 2021

Fainfall {rir

Figure 1 Total rainfall and number of rainy days in Krabi from 2017 to 2021.
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Tomporalur
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Figure 2 Average temperature in Krabi from 2017 to 2021.

Table 1.1-1 Soil physical and soil chemical properties in the location of Krabi Oil Palm

Research Center.

Oreganic
P K Ca Mg
pH EC Matter
(ppm)  (ppm)  (ppm)  (ppm)
(%)
Topsoil 5.02 0.017 0.9 78.0 40.9 128 25.6
Subsoil 4.69 0.02 0.87 54.0 49.5 112 15.5

auautinuaivosiuluiiuiinlamaseuiusiidiniiugnuaugsug isdaniasmis
Ufulseiusseudl 1 uas 2 a guidedrduthtunsed (Table 1.1-1) frnsndaeglutag 4.69-5.02
Feogflutasfimngauuinisugniiduingiu 4-6 smommslufuduuudiesedlddunudn woaveta
Inunadey wasuunili@ey 78.0 40.9 uag 25.6 ppm MUaIRU Tegeninduainsiznauluseeu
AumLNzangdiaade 25 120 waz 100 ppm ANLAIRY (N51AVINTIAWAT, 2548) Faladnu
wnzangslunisugnundudniy

Table 1.1-2 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (4 years) in Krabi.

Frond
Frond length Leaf area
Oil Palm increased Axis area
Varieties (fronds) (cm.) (m?) (cm?)
ST 1 32.13a 375.44 a.27 13.39
ST 2 31.76a 392.28 4.09 13.19

ST7 31.01ab 363.05 3.91 15.38
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ST 8 30.29b 388.33 3.98 14.35

C.V. (%) 3.079 7.14 11.54 16.98

1%
o w

nseasayAulnvesUdundugnNaNasugssll 1 2 7 uae 8 918 4 U uansds Table 1.1-2

Y 9
1%

WU Uranindugnaangsug ssiive 4 wug Willanuuend1adunieada lnewuinddaunisly
Wi 30-32 M19lU Ae1IMluiigaeadInend 363.05-392.28 wufiwng Auiity 3.91-4.27 11519

LIRS WUNALLAUNIIIU 13.19-15.38 ANSISURLLIAT

Table 1.1-3 Male female hermaphrodite inflorescences and sex ratio percentages of oil

palm var. Suratthani 1 2 7 and 8 in Krabi

Male Female Hermaphrodite sex ratio

Oil Palm inflorescences  inflorescences inflorescences (%)
Varieties (%) (%) (%)

ST1 7559 b 2350 a 0.91 247b

ST 2 79.25 ab 19.99 ab 0.76 223 b

ST7 79.62 ab 19.69 ab 0.68 2.50 b

ST 8 94.35 a 477 b 0.88 5.57 a
C.V. (%) 9.87 48.7 65.09 29.76

Values followed by different letters are significantly different according to DMRT

Y [

dndruesidudvenandaly donendaf Yenennsume uavdnsdiunendidienony A

< v Y 1

wanslu Table 1.1-3 wudn Unauinfugnuanastugisnil 8 Iesidudvenandifginitgnuauau

=

94.35 Woslfud drugnuanginugsonll 1 Twesidudvenendiftesiian diulesidudvenanda

Y 9

WenuUrduinfugnuanasugssnt 1 dnsdiuvesdenandilisninniignuandus viues

Y

Wenfugnsdunendiiledeay

NANAR

Srunungarsiaderoduresduindugnuanasug$ond 1 2 7 wae 8 ooy 3 U 5 ien
wuilifinraunneneiy wiviinasasdedanuwandeiulasurduiiugnaaugsieg i 8 8
NaKARLNNINgNNANET 8N $51T 1 2 war 7 TUSinamandniade 1,399.53 Alanfusiedusels dau
Undsiugnuaasugiond 1 fuandetdosfianiuiinaiade 896.15 Alansusedusieli denndos

L2 g LY 1 ! (3 9!; U [ = = 901 U ! al U 13
ﬂ‘U‘Ll’m‘LlﬂG]@VI%@’]EJWU’NUW@ZJU’]EJUQﬂNﬁll?ji?‘ﬂ{]iﬁ’m 8 HUNNUNADNTZAYGIER 4.05 Alansu Unau
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[
o Y

Wugnuangsug s 1 dlmindengatedgn 2.67 Alan3u (Table 1.1-4)

Table 1.1-4 Number of bunch, bunch yield, and bunch weight of oil palm var. Suratthani 1 2
7 and 8 in Krabi.

Oil Palm Number of Number of Bunch yield Bunch weight
Varieties bunch bunch (bunch/ (kg/rai/year) (kg/bunch)
(bunch/plant) rai/year)
ST 1 14.72 335.59 896.15b 2.67
ST 2 14.33 326.68 1,124.08ab 3.44
ST7 12.72 289.99 1,108.65ab 3.82
ST 15.14 345.21 1,399.53a 4.05
C.V. (%) 25.34 25.34 33.96 24.43

Values followed by different letters are significantly different according to DMRT
R O — -

s -

Figure 3 Show the oil palm tree of age 4 years in Krabi.

wlasnaassgudideinaliguasnusiil 2.9uasnusil

e‘aud\ll S

anuinaaes  wlameasaudideivliauaTusid aduizua 8.4319358394 2.9UaT1U51l

9
[ 1%

szuulvidl gaUsuIana i wavimveanuay 2 13 Mausulilangluggua

Ugnurduningiu $uil 16-19 nguanau 2559
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anwgiisnianaly
anmaienialudavinguasuslasudt 2559-2564 (Figure 4-5) Wuind 2560-2563 3l

gaungilagluyie 27-28 ssmwaidea danuwanzaulunisugnurduingiu uasUSinawWuasase

Y

Unausit 2560-2563 USunatoenitanunen1svesUdutiiuiialugae 1,327-1,931 fadunseie
= ! ! ] a £ Y (3 T o v s 4
U wingnalsinuiinishissuuihduduidulaglviianglugguds

28.51

2823

28,18
s 2806 I I
Sann I 2754

Tire Years)

Figure 4 Average temperature in Ubon Ratchathani from 2016 to 2020.

i
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Figure 5 Total rainfall in Ubon Ratchathani from 2016 to 2020.

USnauwandn S1urunzateredy wasiminnyaievesurduitu U 2562 2563 waz 2564
uan3a Table 53 mrunzanasefuvesdiidugnuauasugond 12 7 uax 8 nut Tull 2562
USinamandniade 519 399 485 uay 468 Alanfusielsmudifu Srununzarededuade 5.7 neaeg
hniindenzateiade 3.58 Alandu Tul 2563 Urduthifugnuauaseg$sdl 12 7 wae 8 U3ua
wandnLade 1,477 1,446 1,564 uaz 1,328 Alanfusislimuddiu S1urunzareseduiade 12.7
ey Yniindevzaneiads 5.01 Alansu

10T 2564 (Feu u.a.-a.0) Usinamandn U duifugnaauaugfond 1 2 7 wae 8 fudua
wandninde 945 Alandudels Unduthfugnaauaunisnd 1 uee 2 Snandmanniiaaeds 1,023
way 1,015 Alanudeld mudidy damurduthdugnuangsrugiond 8 wandaliosiiaaiads 859
Alansuseld aonadesfuduiunzats Unduthiugnuaugsiugfond 8 Ssuautiosdian (4.31

Nyay)
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Table 1.1-5 Number of bunch, bunch yield, and bunch weight of oil palm var. Suratthani 1 2 7 and 8 in Ubon Ratchathani.

Oil 2019 2020 2021 (10 months, Jan.-Oct.)
Palm
Varietie Number of Bunch Number of Bunch Number of Bunch
Bunch yield Bunch yield Bunch yield
S bunch weight bunch weight bunch weight
(kg/rai/year) (kg/rai/year) (kg/rai/year)
(bunch/plant) (kg/bunch) (bunch/plant) (kg/bunch) (bunch/plant)  (kg/bunch)
ST 1 519 5.8 3.91 1,477 12.7 5.08 1,023 5.09 8.81
ST 2 399 5.4 3.22 1,446 12.8 4.94 1,015 5.58 7.95
ST7 485 5.8 3.65 1,564 14 4.88 884 5.02 7.82
ST 8 468 5.8 3.53 1,328 11.3 5.14 859 4.31 8.81
Mean 467.5 5.7 3.58 1,454 12.7 5.01 945 5.00 8.35
CV(%) 42.4 26.9 19.6 25.2 13.4 17.1 18.6 18.8 124

Values followed by different letters are significantly different according to DMRT
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nsasgAvlaUdudugnrangsug sl 1 2 7 uag 8 uazdnsidrunalle wudtlulinng
wane1aiy (Table 1.1-6) m1sluiiiudaiieuiade 2 nglu aug1Imisluiade 445 Wwudluns

NUANTNARLNUNILULREAY 17.4 ANS19IURUAT LasNUNLULEAY 5.1 A1510BUAT DASIEINALRAY 0.34

b’QUdVLI a L%

wandliiuiTtununulameassgudifenialsguasivsill Unduidugnuaugsivgssafinniug inns

]

LsiulalndlAgeiu

Table 1.1-6 Growth characteristics of oil palm (5 years) in Ubon Ratchathani.

Oil Palm Frond increased/  Frond length  Axis area  Leaf area Number of Sex
Varieties month (cm.) (cm.?) (m.?) leaflets per frond  ratio
ST1 2.1 445 17.3 50 276 0.36
ST 2 2.0 460 17.4 52 276 0.30
ST7 2.0 434 17.5 4.9 280 0.36
ST 8 2.0 441 17.4 52 279 0.35
Mean 2.1 445 17.4 51 278 0.34
CV(%) 3.8 6.0 8.0 7.3 3.9 24.1
3

Figure 6 Show the oil palm tree of age 5 years in Ubon Ratchathani.
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wWUaInNARRIAUEITHUATHAILINITINEATUUDIANY TINIANLBIAY

ffumaneifutasuarasUgndutiduthiununssuiiug: uvasil 1 .de 4 nuaius 2559
waz ulasil 2 15le 2 fiquigu 2559 saﬂﬁu%qmﬁ’m 0-3-0 wazJeAan Nesvvuthuuuidalinnaes
Jimnaiiade 1.6 dnssedudewi Tufindeyanisisgivinafausnlnedusiunlufmunuagy
womnendludl 1 1o fuau 2560 wasfudoyamaasnivinadusn e 11 e, 61 (ulsioly
wfutoganinaiydivln 2 afludou Squisussifeusunam) quasnuiudas Wi Wie uazida
Ty

Table 1.1-7 Total rainfall, rainy days, average temperature and humidity in Nong Khai from 2016

to 2021.
Years

Weather parameters 2016 2017 2018 2019 2020 2021
Total rainfall (mm.) 2,142.8  2,234.1 2,308.3 1,523.6 1,488.6 1,795.5
Rainy days (days) 108.0 167.0 159.0 134.0 150.0 87.0
Average temperature

Q) 25.7 26.1 26.1 27.0 26.5 27.5
Humidity (%) 73.9 76.8 74.9 72.7 77.4 75.7

[
Y 1,

Uhinaniduazansolfeudd 2559 1 2561 fUavaunnd1 2,000 Sadlunsvnzauiy
nswsyiulnvesduiti dalull 2562 fc 2564 SUsinaniduazavanas sgnslsinuiinasli
fuunduifuluggus guvgliedseglutag 25.7-27.5 ssrwadoa uavauduaisogluda 72.7-
76.8 Wosidudt ogfluisiivmnzauvesniaasyiulniduiiiy

Table 1.1-8 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai.

Oil Palm  Total of Frond Frond Number Axis area  Leaf area
Varieties fronds increased length of leaflets (cm.?) (m.2)
(fronds)  (cm.) per frond
ST 1 42.2 27.3 377.9 262.5 15.8 5.0
ST 2 43.2 251 394.3 263.2 14.9 a.7
ST 7 42.1 26.2 402.3 303.4 16.5 5.6
ST 8 43.1 26.0 404.8 274.5 17.0 5.6

Mean az.7 26.2 394.8 2759 16.1 52
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n1ssyivlavesrduindugnuang sy is1lainlasainisusuusaiudseun 1 uae 2 9.

nuA1y 818 5 U uansly Table 8 wudnfugurduindugnuangsiugssnll 12 7 uaz 8 4n13

wigAulalnalAgsiu dduwaunslumuiandy 42.7 vnelu Tununisluiiueds 26.2 sty auen?

NUNUINLARAY 394.8 WwuRAuns 1uiulugesiiaade 275.9 Tu

o & s o w s a a a X A4 v oo
W‘Uﬁqﬂ']alluqlluqﬂNaiJ?ji'TUaiﬁ']u 127 uwae 8 NﬂWLQaUWUWﬁUWWWLLﬂUWWQI‘U 16.1 913519

WwuRlng wazdnuiluede 5.2 m9aues Uidudidugnrangsuegisnd 8 denadeiunninfauny

LU wauUNluLINAge (17.0 ANTIGURLAT kag 5.6 AITIMUATANUEINU)

Table 1.1-9 Average of male inflorescences of oil palm var. Suratthani 1 2 7 and 8 (5 years) in

Nong Khai.
Average of male inflorescences
Oil Palm
L 2018 2019 2020 2021 Average
Varieties
2 years 3 years 4 years 5 years

ST1 - 5.42 5.07 7.24 59

ST 2 - 3.24 4.62 7.96 53

ST7 - 3.47 5.49 8.27 57

ST 8 - 4.44 6.42 10.5 7.1

Table 1.1-10 Average

of female inflorescences of oil palm var. Suratthani 1 2 7 and 9 (5 years)

in Nong Khai.
Average of female inflorescences
Oil Palm
- 2018 2019 2020 2021 Average
Varieties
2 years 3 years 4 years 5 years

ST 1 - 7.80 4.27 4.80 5.62

ST 2 - 10.60 6.78 5.67 7.68

ST7 - 11.96 6.87 6.47 8.43

ST 8 - 8.71 6.24 3.84 6.26

JoyananiarnandnvesuUduhdugnuangsug ol 1 2 7 uag 8 mnvueny [suduin

U0YANBNUATNANGNATILINIADUY UNTIAN 2562 (Table 1.1-9) wudduIutenenindglade 5.9 5.3

o w

v 6

5.7 wag 7.1 Yamudiu siugunauintiugnuaNgsiugssnd 8 daaduiiuiudenanineayzgan

[
6 13 o Y

9

WugUIRudugNNaNas 1w 3518310 TATINSUSUUTIRUETOUN 1 Uag 2 3.ueseny U 2561-

]

Y 9
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2564 (Table 10) Wugudunfugnuangsugssnd 12 7 uag 8 fdnnuvenenmaieinds 5.62 7.68
8.43 WAz 6.26 Yoy Wusuduhdiugnuangugisnd 7 fdededunuteneninaiogean
Table 1.1-11 Average of hermaphrodite inflorescences of oil palm var. Suratthani 1 2 7 and 8 (5

years) in Nong Khai.

Average of hermaphrodite inflorescences

Oil Palm
2018 2019 2020 2021 Average
Varieties
2 years 3 years 4 years 5 years
ST 1 - 0.22 0.09 0.07 0.13
ST 2 - 0.24 0.24 0.16 0.21
ST7 - 0.35 0.33 0.13 0.27
ST 8 - 0.27 0.31 0.09 0.22

TugUdniugnuanasug$s1anlasinsUSuUTiugseun 1 uae 2 a.nueenny U 2562-
2564 ugurdutntugnrangse) sl 7 8 2 uay 1 IAedeTuiutenennssmnegeantaign Laun
0.27 0.22 0.21 u@ag 0.13 YamuaIAy (Table 11)

Table 1.1-12 Sex ratio of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai.

Sex ratio (%)

Oil Palm
2018 2019 2020 2021* Average
Varieties
2 years 3 years 4 years 5 years
ST 1 - 52.64 41.68 36.2 43.5
ST 2 - 66.68 57.22 41.7 55.2
ST7 - 70.02 53.32 42.2 55.2
ST 8 - 56.70 48.82 25.6 43.7

* data from Jan. to Nov. 2021

fugurduthifugnuangsugfoniainiasainisuiuUseiugsouil 1 uas 2 9.ussnne T 2562-
2564 WugUrdntifugnuangeg ol 2 uay 7 Aneledadiunanoniviifuiade 55.2 wWoddus
iaqaqmméuﬁ’]ﬁuqﬂmauqimg%mﬁ 1 wag 8 dAnadudndiunanentios ldun 435 uag 43.7

Wasigusnuasu (Table 12)
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Table 1.1-13 Number of bunch of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai.

Number of bunch (bunch/plant)

Oil Palm
L 2018 2019 2020 2021* Average
Varieties
2 years 3 years 4 years 5 years
ST 1 - 9.02 4.10 5.00 6.0
ST 2 - 9.94 6.36 5.27 7.2
ST7 - 10.62 5.70 6.80 7.7
ST 8 - 11.28 4.34 4.27 6.6

* data from Jan. to Nov. 2021

Table 1.1-14 Bunch weight of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai.

Bunch weight (kg/bunch)

Oil Palm
L 2018 2019 2020 2021* Average
Varieties
2 years 3 years 4 years 5 years
ST 1 - 2.09 4.79 8.20 5.0
ST 2 - 212 4.20 8.06 4.8
ST7 - 2.13 4.44 9.31 53
ST 8 - 2.08 4.57 8.56 5.1

* data from Jan. to Nov. 2021
Table 1.1-15 Bunch yield of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Nong Khai.

Bunch yield (kg/rai/year)

Oil Palm
. 2018 2019 2020 2021* Average
Varieties
2 years 3 years 4 years 5 years
ST 1 - 458.28 487.01 1,103.52 682.94
ST 2 - 510.26 647.52 989.52 715.77
ST7 - 522.12 599.18 1,509.36 876.89
ST 8 - 564.53 479.26 877.80 640.53

* data from Jan. to Nov. 2021

SruaunzangUrduiifugnuangsug S 12 7 uay 8 siovun 5 U fduads 6.0 7.2 7.7 way
6.6 nranesiafu Uiduhiugnuaugsiun sl 2 Sdiunsanstiosiign lasdmdnnzareianais
TndlAsariu lawn 5.0 4.8 5.3 uaz 5.1 Alanfuauasu (Table 1.1-13 - 14)

Y

Hanaanzateany 5 U vaslrduunfiugnuanasiug) sl 1 2 7 uag 8 el Wiy 683 716

Y 9
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877 uaz 640 Alansusials Awa1dy Urdnidugnuanaiugssn 7 Swunildulvinandnasan daulidy
Whignuangsug3snil 8 dinandnnzateaniieeiign (Table 1.1-15)

AUIITHLATHAIUINITNEATUIITAE FINIAUTIZNE
nsasyAvlnvasUraudy

Table 1.1-16 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in

Narathiwat.
Oil Palm Total of Number of Frond
Axis area Leaf area
Varieties fronds leaflets per  length (cm.)
(cm.?) (m.?)
(fronds) frond
ST 1 29.1 287.42 a 455.13 b 16.2 5.69 b
ST 2 29.64 293.78 a 489.66 a 19.82 6.33 a
ST7 29.64 279.56 b 440.64 b 15.32 554 b
ST 8 29.1 291.42 a 505.53 a 17.45 6.60 a
%CV 4.99 1.72 3.43 5.99

Values followed by different letters are significantly different according to DMRT

s

dlevrduthifueny 5 U ndsugnnisaiapivlauansda Table 1.1-16 wuih Undninduusiasiug
ferununduiaualaifanuunnaisiu waed 29.10 29.64 29.64 uar 29.10 Tu MudFy Sty
doesindiningu 4 Wug Sauusnsrstusnaiifoddmeada Unduttuasugdond 2 Suau
ludos wadsuniian 293.78 ludensly arwenamslunasiuiiluresurduiduiis 4 Wug dany
uananafuegsiideddynieadd Tneviduiiugsugfond 2 uay 8 wAsunuIniiugiy 489.66
Wag 505.53 LUALIAT Uay 6.33 WA 6.60 MIIIHUATANUAINY

PUINVIAUNTU WU FuInvesknunslulifianuienstsiuedelidedAynisana lny
Unduhifundaziusifuiiununisluieds 16.20-19.82 msawufiuns fuilunuiusagiusiani
uanensfuogneditoddomneada Uiduidugaugiond 2 wae 8 Tuilundeuniian 6.33 uaz 6.60

ATNLUATANUEINY
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Table 1.1-17 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of oil

palm var. Suratthani 1 2 7 and 8 in Narathiwat.

Number of
Oil Palm Bunch weight Bunch yield* Bunch weight*
bunch*
Varieties per plant* (kg) (kg/rai/year) (kg/bunch)
(bunch/plant)
ST 1 7.61bc 41.32bc 942.07b 5.41b
ST 2 9.92a 54.96a 1,253.13a 5.58ab
ST7 6.51c 38.10c 831.06b 6.06a
ST 8 8.90ab 48.42ab 1,065.51ab 5.63ab
CV (%) 16.90 15.30 18.60 8.50

Values followed by different letters are significantly different according to DMRT
* data from Apr.2020 Jun. 2020 Jun. 2021 and Nov. 2021

HaKFRveIUIaNUTugNNANgIT1YL$5 T 1 2 7 uae 8 Lieey 4 U 9 hsu (Table 1.1-17) wud

1 ¥ =

Juungatefsdenuilinuuanaiy Ineurduindugnrangsnug is1d 2 waz 8 fd1uiunany

WNNINQNHENEI 18R 51 1 wae 7 TUTunaumandniade 9.92 8.90 7.61 Uag 6.51 neangsanumua1fy

(%
| o |

wWuigiuivimtdnvzatsnderedusialidel nuidrdudndugnuangsugssnd 2 uag 8 JuTuiu

HaNAngIgn waziand1eiulidndugnuangsiugsstidau lneliusuiu 1,253.13 uag 1,065.51

Alansusialssel drulduidugnuanasugssnid 1 wag 7 dnandntesfianiusunaiaie 831.06 wag
942.07 Alansusialsnel dminnzagsenzarenuilliauiidugnuanasiuvgssnt 7 dumidnse
N¥agIEn 6.06 Alansudenvaly InalAesiuurduuniiugnuangsugsonll 2 uas 8 wivrduudiu

s = P o 1 ° a )
Qﬂwamji’mgiﬁﬂu 1 QJUW‘VFUﬂﬁ]a‘WgaWUWW?j@ 5.41 ﬂIaﬂill

Table 1.1-18 Average of male female and hermaphrodite inflorescences of oil palm var.

Suratthani 1 2 7 and 8 in Narathiwat.

Average of
Average of male Average of female
Oil Palm Varieties hermaphrodite
inflorescences inflorescences
inflorescences
ST 1 1.3a 1.7b 0
ST 2 1.16b 2.0a 0
ST7 1.2ab 2.0a 0
ST 8 1.2ab 2.0a 0

CV(%) 10 4.9
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Values followed by different letters are significantly different according to DMRT
SrumAneniadesesiu (Table 1.1-18 ) wuth Undsninsfugnuauasnugsord 1 2 7 uas 8 3

nonnerfindlfestuade 1.2 Yosedu dunonmadonui Unduiiugnuanasugiond 2 7 was 8

[l 2 Yasledu ulitenonmamidiosnnindinindugnuanasugiond 1 drunennsuvelinuluid

Wugnuagsug sl via 4 g

]
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Figure 7 Total rainfall and number of rainy days in Trang from 2017 to 2020.

U3unnunduadeiaudd 2560 - 2563 uansds Figure 7 SAaduogludas 2094.4-3221.6
fodiuns/A) Savgaufunisugnunduineiu Sausinabdufvanzaudmividiniitu ogszuing
2,000-3,000 fiaduns/d vaiferiusuauiuiunnuansiamanszaeiuseUnuitoglurag 171-219
i

Table 1.1-19 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Trang.

Oil Palm Number of frond Frond length Leaf area
Axis area (cm.?) ,
Varieties production (cm.) (m.%)
STl 30.52 291 10.02 5.89b
T2 28.67 310 10.62 6.34a
ST 30.95 279 9.83 5.62b
>T8 29.95 290 9.88 5.56b
CV.(%) 6.18 5.05 9.05 5.800

Values followed by different letters are significantly different according to DMRT

n1sasulnvesUrduiniugnrangsugssnd 1 2 7 uay 8 81y 4 U (Table 1.1-19) wuin

F1UNSTULAY AUg1INelU Nudntdawnunialy ludanuwsnmaieiu Tnesnurunsluiusasuas

Y

Ty 28.67-30.95 n13lu AueImslueglugis 279-310 lwudwns Aunmiidawnunisly dened

Y

o

T34 9.83-10.62 M5 @usiwng druraundugnuangseg s inuIiunludanunanaeiunig

Y 9
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aa ¢ % v s a ad A ! s % o s a a
a6 ﬂ']aﬂJu’]iJuQﬂNaNEjiqﬂ{]iﬁ']u 2 quVIIUQQﬂD’]ﬂ’]aSJmiJUQﬂwau’sﬁ’]w{]iﬁ’m 179z 8 I@EJ@J

ANLRAUWINAU 6.34 5.89 5.62 ka¥ 5.56 MTIHUAT ANUAIAU

Table 1.1-20 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of oil
palm var. Suratthani 1 2 7 and 8 in Trang.

Number of
Oil Palm Bunch weight Bunch yield Bunch weight
bunch
Varieties per plant (kg) (kg/rai/year) (kg/bunch)
(bunch/plant)
ST 1 15.10 59.32 1,354.35 3.80
ST 2 13.57 51.15 1,167.81 3.93
ST7 13.41 49.02 1,119.03 3.67
ST 8 12.69 44.21 1,009.42 3.57

Values followed by different letters are significantly different according to DMRT

nanAnve i ugnraugseg S5l 1 2 7 wag 8 ooy 5 T (Table 1.1-20) wud1 1wy
nrangLRassedy Sulunzangeassedusels titinnzanseassedusels uaviminvzarendsse
nzane llfinnuuansnsfusiuiunzateleas 12.69-15.10 zane vninvnzansindorofuade 44.21-
59.32 Alansy mamamaqméuﬁ;ﬂﬁuqﬂwamqimg%ﬁﬂﬁ 127 uay 8 fAade 1,009.42 -1,354.35

Alansumalsmad
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Figure 8 Show the oil palm tree of age 5 years in Trang.

fa v A 1 1
AudITenylsiveslng
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anmgienaludmingesininawil 2563-2564 (Figure 9-10) WUl 2563-2564 gauigil
ag/lura 22-30
osrwwaLioa faruvnzanlunisugnundiniiiu nsnseaefvesiuseiioudiuiinutiesniimi
foansvesunduningu nedialurag 0 -389 Sedumsdaiou lasdusnniimanszaeiveslusoou
founi1 120 fadwasteifounasUSuuiuunetlul 2563 uas 2564 fUGnaniduavaureTiode

1,085 wag 629.5 Taansnatnudinu azwiuinusuialdiieanesaninudeinisvasurduiingy
E5C
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Fob 20d1
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Figure 9 Average Temperature since October 2020-August 2021 in Chiang Mai.

vear:

Figure 10 Rainfall since October 2020-August 2021 in Chiang Mai
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Table 1.1-21 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Chiang

Mai
Oil Palm Number of Number of  Frond length Leaf area Axis area
Varieties frond leaflets per (cm.) (m.?) (cm.?)
production frond
ST 1 7.72 231.84 396.94 292 8.37
ST 2 7.86 238.66 392.44 2.94 8.57
ST7 7.63 233.59 397.81 3.02 9.39
ST 8 7.59 232.78 415.14 3.06 8.66
Mean 1.7 234.22 400.58 2.98 8.74
CV. (%) 4.32 3.88 7.83 13.63 11.42

nslasgiRulanisaauvesirdnidugnuang ey 3ol

(Table 1.1-21) wud1 nsaSgyiiulavesUraudidugnuangsug sl

[
Y

L% I3

9
[

[

9 4 WU 91y 5 U 39ninnealug

]

v A

e 4 fugldfinuwaneieiu

Fuunaluliiy agsendng 7.59-7.86 nslu danadewindu 7.70 Suiuludegnivunegsening

231.84-238.66 Tu 1ade 234.22 Tu Awenamsluegszning 392.44-415.14 lwufns ALy

Ay 400.58 WwuRLAs Nuiluduimsegsending 2.92-3.06 A1519unT Nunltuduinsiaie 2.98 91319

AT NUTVTRALNUENI98E 58NN 836.99-939.06 M1T1@uiuns Wuviidaununiuade 874.86

ANTIGURALUR S

Table 1.1-22 Average of male and female inflorescences production and yield of oil palm var.

Suratthani 1 2 7 and 8 in Chiang Mai.

Oil Palm Varieties

Inflorescences production

yield/p

lant

male female Number of bunch  Bunch weight (kg)
ST1 8.77a 1.46a 0.05c 0.13b
ST 2 6.17b 0.22b 0.14c 0.42b
ST7 4.97c 1.35a 1.78b 2.47a
ST 8 8.27a 1.47a 2.07a 2.50a
Mean 8.77 1.12 1.01 1.38
CV. (%) 17.85 59.46 53.63 76.62

Values followed by different letters are significantly different according to DMRT
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9

way 8.27 Urdindugnuauasnun i 8 1 way 7 Suiunendaudenindign wihiu 1.47 1.46 uas
1.35 puddiu Srununganesedu usairugond 8 TS uunzatugeiian 2.07 nzatesedu T8989
dun stusasugdond 7 Saadeniiu 207 neanededu dudwiinngastrduihugnuangaugs
571 8 uay 7 Wiwiinnzateuniian Wiy 2.50 uay 247 Alanfu sosawnldun Wudgnuaugsug

5741 2 uay 1 fAade Wit 0.42 way 0.13 Alanfumudsuasu (Table 1.1-22)

Figure 11 Show the oil palm tree of age 5 years in Chiang Mai.

AUGILUATHAIUINITNYATATINT

a

anmgiienialudaminfidnsiausdd 2560-2564 (Figure 12-13) wuind 2563-2564 figamgl
agluta
27-29 sreaidua Sarnumngaulunsgninduiii wasuTunadeludeTlul 2560 waw 2564
UhinuluazausieTiadeglutag 449-1430 fedwnsiol sgfuinuanibifmesonin

A99n15v93UNANUNITY



25
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Figure 12 Average temperature in Phichit from 2017 to 2021.
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Figure 13 Total rainfall in Phichit from 2017 to 2021.
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Table 1.1-23 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of oil
palm var. Suratthani 1 2 7 and 8 in Phichit.

Oil Palm Number of Bunch weight Bunch yield Bunch weight
Varieties bunch per plant (kg) (kg/rai/year) (kg/bunch)
(bunch/plant)
ST 1 8.9 37.3 850.4 4.8
ST 2 8.8 36.6 834.1 4.7
ST 7 8.5 355 809.4 4.8
ST 8 8.8 37.5 854.0 4.8

Handevzatan 01gnaslgn 5 Y 9 e (Sununandnleatgnasuan 3.5 U) nudgnuauiiug

g31u45511 8 war 1 Winandavzatvaniadogegn 854.0 uay 850.4 Alansusalsnel muddu luvae

q

A (% s

gnuauiugas1ugsstl 7 Wnandansatvanaisnian 809.4 Alansusials lnenandnnzaisanues

Y 99

gnwaniugUIduiveaeuade 836.98 Alansusiols (Table 1.1-23)

s

FIUIUNTANY WU GARANTUGEI Y 557T 1 Bdnuveanslafegedn 8.9 neangsianu Tuvue
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I [

gnuaniuggsu)isndl 7 inandanzaieaniadedign 8.5 neangdenu lngumtinvgaievedgnaay

Y

TugUrduiiuiveaeuegsening 4.7-4.8 Alansusiengans (Table 1.1-23)

Figure 14 Show the oil palm tree of age 5 years in Phichit.

AUGITIUAZNAILINITNYATNNAY
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Figure 15 Total rainfall in Phatthalung from 2017 to 2021.
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Table 1.1-24 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of oil
palm var. Suratthani 1 2 7 and 8 in Phatthalung.

Oil Palm Number of bunch  Bunch weight Bunch yield Bunch weight

Varieties (bunch/plant) per plant (kg) (kg/rai/year) (kg/bunch)
ST 1 5.93 10.38 236.60 1.44
ST 2 577 7.60 173.34 1.14
ST7 5.02 7.76 177.02 1.43
ST 8 5.72 8.74 199.33 1.53

1%
3 o @ s

HaNAANzaean orgvaalan 5 U nuddudidugnraniugasiugssiil 1 kandansany

Y
s s

anladugean 237 Alansusieals Tuvueignuaniuiasiug)isnd 2 nandanzatvaniadediign 173

1% '
a

Alansusials lnenandavzasanvesgnuauiugurduindiuimegeuads 197 Alansusals Tuiuveae

sesunudndalnaifesiulagiade 5.61 neatgsiedy mtdnngatedenzaty wulnUrauidugnuay

€

ugAT Y5 U 8 dAngeanadie 1.53 Alanusenzaiy dulrduindugnuaniuggiugsnd 2 e

Urinyneatgasanan 1.14 dlansusenzaly auainu (Table 1.1-24)

9

Table 1.1-25 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in

Phatthalung.
Oil Palm Number of Frond Leaf area Axis area Number of
Varieties frond length (cm.) (m.?) (cm.?) leaflets per
production frond
ST 1 26.11 320.39 7.36 10.19 117.56
ST 2 24.22 333914 7.61 10.79 122.34
ST7 25.33 331.72 7.88 11.88 122.75
ST 8 25.28 342.44 8.43 12.05 123.14

n1sasLAulnvesUnduniu 2.9inge (Table 1.1-25) Fruiumsluiiinvesdrduiiugnuaua

51943571 17 8 wae 2 enasandianngn lauA 26.1 25.3 25.3 wag 24.2 meluauadiu aueninisly

(%

Yo dudugnuaNgeg$snll 8 2 7 uay 1 fAgegaiieinan lawn 342 334 332 wag 320 WURLULAT
AuEIRy WuAluvesUandntugnuaNgs1ug ol 8 7 2 uag 1 dA1gsaniesingn laun 8.43 7.88 7.61
LAY 7.36 MITIUAT AUEIRU NuivtdaununiavesUaudndugnuanas v sl 8 7 2 uag 1 8

ﬂ"]aﬂa(ﬂﬂﬂ&]’]ﬂﬂ lAun 12.05 11.88 10.79 way 10.19 as1awudunsanuainu 91urulugesueslidy

1%
o

ﬁ’]iJUQﬂNﬂiJiji’]H{]iﬁﬂu 872uas 14 'wqqammmam laun 123 123 122 wag 117 Tumuanau
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AUGITLUATHAILINITNYATIZUDY
Table 1.1-26 Number of bunch, Bunch weight per plant, bunch yield, and bunch weight of oil

palm var. Suratthani 1 2 7 and 8 in Ranong.

Oil Palm Number of Bunch weight Bunch yield Bunch weight
Varieties bunch per plant (kg) (kg/rai/year) (kg/bunch)
(bunch/plant)
ST 1 4.81 18.5 422 3.84
ST 2 5.23 17.6 402 3.37
ST7 4.17 16.8 384 4.03
ST 8 4.52 16.4 375 3.64

HanAanyaEanegvaIan 5 U nuhulasngniminszueshduhifugnuaniusasugded 1
Tinandnnzansaniadogean 422 Alandusiols Tuvugiignuauiiuiasrugisni 8 nandnnzaruan
Wadesnan 375 Alansudels InenanAanzansanvasgnuauiusudinisiufinadevagseuing 375 -422
Alanfusiols Srutunzanesiodiunudn Uidiidugnuaniusasegsond 1 uas 2 darlndiAsstulas
Wiy 5 neanesey dulduttugnuasiuiaug st 7 uay 8 farlndiAvsiulaeiade 4 nzanede
fu dmdnngaiesiongans nuihduidugnrauiusarug i 12 7 wae 8 falndiAestuads 3

4 Alansusenzane (Table 1.1-26)

Table 1.1-27 Growth characteristics of oil palm var. Suratthani 1 2 7 and 8 (5 years) in Ranong

Oil Palm Number of  Frond length  Leaf area (m.?) Axis area Number of
Varieties frond (cm.) (cm.?) leaflets per
production frond
ST 1 6.81 334.67 3.31 11.21 130.39
ST 2 6.96 349.11 3.52 11.11 132.53
ST7 6.60 331.11 2.96 10.78 130.07

ST 8 6.38 337.39 3.27 10.37 129.05
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massydulaveduiiudmiaszues (Table 1.1-27) dwnuvsluifinvesiduitugnuasig
5103511l 2 1 7 uaz 8 fldgeanieinga leun 6.96 6.81 6.60 waz 6.38 Mslumuadu mme1INY
vosUrduhsfugnaanasug$snd 2 8 1 uay 7 GAngeandedinan Iiud 349.11 337.39 334.67 uay
33111 Lwuimnsnudidu Auilures duidugnuangsugond 2 18 uway 7 Sergegndean ldu
352 331 3.27 uay 2.96 msaastenslumudidy Huitmihdaunumeesiduisiugnaaugsegs
571 1 2 7 uay 8 Tangeanisdingn A 11.21 11.11 10.78 uag 10.37 wwuiung mudiu s1ualy
dosvnafisavesndutniugnuan g31unond 2 1 7 uay 8 SAngeaniieinan ldun 132.53 130.39

130.07 way 129.05 lugagsuainu
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n1IMAaRN 1.2
nsUszdfiunaznagaunugurauundiuiiidunisfnludszndlne

Evaluation and Progeny Testing of Commercial Oil Palm in Thailand

SANA Fi3Na/ Surakitti Srikul @A AeE/ Somkid Damnoi
5ULld Meo3yry/ Thapanee Thongboon #gu laynd/Niyom Khaimuk
giiuen unsll / Supinya Junmee 551 9175391)/ Suteera Thawornrat
uaung lansauld®/ Jintanaphon Kotsombate
AdAgY (Key words) Unaningdiuiugnisen, Aneainiug, Commercial oil palm, potential of

germplasm

UNANED

nsUssdfiunazvadeuiugunduihduiugnnsdidsmnelulsemalng S1uau 12 anewus
(T1-T12) lu 4 fiufivgn e Sminasugsend naed unselsssuy uazuamwus Waldutoyadnanin
nswesaivlauasnislinandnvosrduinduresUssmauasianizinnzasoniuil Ingldvihnssausiy
fusuarUgnluiiufinnaososmisaunsuivninneas ludeuliguiou wa. 2562 sniiuludmia
nszlignieunnsneu w.a. 2562 vdsgnnaaesundiningu wuih duthduhifueny 12 Woundsgn 4
Fruaumdluiaunsiosiugsaaiade 4 fiufl Aoaewuss T12 3 23.97 sty Tnefimnuuansnemneada
oghafidddyseninaneiudiansluiuitmiansed uavasugond Tavaneiusi T6 (18.53 malu)

o w

waz T11 (25.78 n1glu) finaluanndign auaisu anueknun1sluede 4 fun aiedugn T11 3

9
1%

AN luaddn 160.17 lwufuns widewudn 19 deetian (122.36 wuiung) dmivurduindiueiy
24 \ounaslan agiiugi T10 I3 wiunslunuesesuiade 4 Jmingsan windu 3533 ndlusie
fu wavaneiugn T11 dwludiusdel auerimisly wagaviiunlugengn wirdu 11.58 nnaly,
205.99 N3lU Uag 2.3 MIT1UAT MUFU wazUauniueny 30 weundwan vesdandansed wui
o & Yy o A 1 v oA o ool v ea

f9wulunmussesy Iuuluiusdesusiet anueimaly wasdyiuilugean Tuaeusi T2 (45

mﬂ‘u), T7(20.33 mﬂ‘u), T12 (308.67 WURALLAT) Az T11 (3.03 M1519UAT) AUAIAU

Abstracts
The experimental is evaluation and testing commercial oil palm twenty-two varieties
(T1-T12) in Surat Thani, Krabi, Nakhon Si Thammarat and Nakhon Phanom province for to
estimate potential of variety on growth and yield production per Thailand area and specific

area. From to collected varieties and grew in department of agriculture area since June 2019
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except Krabi province (January 2019) found that 12 months after planting, T12 had the highest
total of frond per palm for average 4 location about 23.97 fronds while significant different
between variety was Krabi and Surat Thani province which T6 and T12 had highly total of frond
(18.53 and 25.78 frond, respectively). And T11 has maximum on rachis length for all area (160.17
cm) while T19 was the lowest about 122.36 cm. Oil palm in 24 months after planting had the
highest total of frond in T10 (35.33 fronds/palm) while T11 had high frond production, rachis
length and leaf area index (11.58 frond, 205.99 cm and 2.3 m?, respectively). In addition, at 30
months after planting in Krabi province found that the highest of total of frond, frond
production, rachis length and leaf area index had T2 (45 frond/palm), T7 (20.33 fronds/palm),
T12 (308.67 cm) wag T11 (3.03 m?), respectively.
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Uz Lilesasiugnaeansnisiauiuazdaaiunsudalulofisa Taquud 2563 Ysemalnediiui
Uan 6.31 F1uls Huituilvinandnug 5.87 §1uls waduiiufivgnludssma Gownugiduannludies
Ao aale 5.39 a1uls aanans 0.57 duls nenziueenidesnile 0.24 auls wavluniamile 0.09
dils @ifnauiasvgianisinung, 2564) dagtuiinisiidignnaniuesiiiniunisusuyaiugain
aneUszmerialan Taud wnaide Tuide aeam3i Wudu uasvansaeiusinisy fuuseiugauly
Ussndlng falagmieaiuniady WWud naudvininnens wningrdeaswaiuniuns Wudu uay
shoaunimensy tiu viengdnduhiuindy $1dn @wivu) Ui #itle exTnsina $1in uaz
Uitmlnadidumiuest iufy anuualiunisvenefufiuagaumnainuaisvesansiusudanii
n3én Sevhlidinsueneiuiivgnnszanerhussmaiaiifangay iangaudes waylimanzan dwali
nadenldfusugniivmnzantuaniniiuiifienusidu welvinisiaunnmassyilauaznislinands
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fifnenm aviy paziidedadauiuanudifyresnisugnvegeviiauinduiugnsindludsendlne

[ [ ~

luiungndrfgeneg Ae Jamingstugis1d nszl wazuasnuy Fuduiuisu wazdmin
=

€

UATAISIINIIY WuNuNs1vay Ineuwsrasiunivsuiuiicuasaudounds 10 U seni19U 2552-2561

9

WU 1,677.4, 2,316.4, 2,305.4 Uaz 2,893.3 fadiunsdel aud1au (Audgiiennia, 2562) waglul

2561 usazdenindfuiiugnuiduinsiu windu 1.306, 1.138, 0.006 uaz 0.607 &1uld muady

o w a

(dinnuaseghanIsinens, 2562) wWieludayadmsunisdndulavesnunsnslunisdentdiugluus

(% [
~ a =2

aziiud Fdlunisneasazaniunsussiudnenmvssiuglussezioulinandn Ao oy 1-2.5 Unas
Ugn Wudeyansiasahivle wavazaliunsussliunadeliedlugiesnsidedaly (w.e. 2565-2567) @4

anuszesulinandn Ao siavlosanssesnoulinandniseny 5.5-6 Indslgn
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n35AEA T 5 (14.33 mialu), T 11 (13.30 mslu) wae T 10 (8 1slu) auandiu fansnsii 1.2-4

23 amwegmvndluthdudiiy o1gu 24 Weundaugn

wuin nanewusiiaauemdlundsgn 24 \eu ogsening 163.33 e 205.99 wu. Lade
180.61 . uasiilonsraaeumLUTUTINTEIsEeRuS Wi Sanuuensefumaadfangluiiud
Famiansed uazuasua uaznsBAslaLeMINg Inanludminasugisnd nsed uavuaswun
flo n35u3BT T 11 (259.67 ), T 12 (211.23 waw) waw T 11 (164.35 aai) puaeiu faensnadi 1.2-5

24 gyduiludidudniu ongiu 24 Woundsugn

f o

wud ynaneiugiidiiuilundsugn 24 Wou ogsewing 1.3 s 230 wfe 1.79 azuuande
M3IVERUANNRUTUTIUTENTNEERUS WU fanuuandstunsadfianizlufiuiidminnsed ua
uasHLY uaznsndslrdsinuilunfianlufmde aaugsend naed uasuasnuy Ao nesuABA T 11
(2.69 m9.41), T 12 (2.03 »5.40.) hag T 10 (2.75 715.41.) m1Ua19AU (M157971 1.2-6)

3. prgdutrdaniay 30 Weundsgn Wuteyavessutduhitlufiuiitsinnsetiviniy iesanls
fidumsUgniouiiuiinnassuesimindu 6 Wou fe Ugnlufiouunsau na. 2562195 uidldkants
wigAvInilengdu 30 Ieundsugn waznanisnaass nui1 Maasgiivlasenineaeiusiia
uansafunsadfianzdnuazanuenimisly Taenssidsa T12 fanuenmislugegn wiidu 308.67
w31, wavdufiaelunssnds T9 (192,33 wu) drunsluidfiuded gefiaalunssads T7 (20.33 mlu) nsly
ﬁgmmﬁuméfuwudﬂqqﬁqm 45 ety Tunssuas T2, 5, T7 way T12 LLasﬁumUﬁwmmmé’uqﬂqm 3.03

75.3. TUNISUITA T11 51988D8AFINNS199 1.2-7

M191991 1.2-1 Swnumslunaun (mnslu/au) vesruidutidiunaaes e1gau 12 lneundsugn

nysu3s anuiiugnnnass w0l
2.UATAIEITUIY 24311435511 a.n3ed 2. UATNUL
T1 24.443-c 23.05ab 20.26 16.63 21.09
T2 27.30ab 21.00ab 22.78 17.63 22.18
T3 23.05bc 24.01ab 23.37 16.49 21.73
T4 23.31bc 20.41ab 22.26 16.99 20.74
T5 26.40a-c 25.33a 21.67 20.90 23.57
T6 28.53a 23.32ab 22.44 18.96 23.31
T7 17.50d 18.00bc 27.89 19.33 20.68
T8 23.04bc 24.00ab 14.41 19.71 20.29
T9 23.32bc 12.00c 15.00 18.91 17.31
T10 22.88c 21.30ab 21.59 22.33 22.02
T11 22.74c 25.78a 20.56 19.67 22.18
T12 26.60a-c 25.00a 24.52 19.74 23.97
iy 24.09 21.93 22.44 18.94 21.59
F-test ** * ns ns

CV. 7.24 10.81 22.45 19.90
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NI anuiiugnnnass 10dy
2UATATETTNIIY ﬁ].qi’lﬂa%ﬁ'}ﬁ ﬁ].ﬂig'ﬁl . UATNUY
T1 143.07 152.48 a-c 155.00 ab 119.36 142.48
T2 150.64 129.63 bc 169.67 a 120.17 142,53
T3 144.91 151.29 a-c 174.00 a 97.12 141.83
T4 12653 136.38 bc 17033 a 101.97 133.80
TS 151.82 158.44 ab 155.00 ab 110.06 143.83
T6 163.52 149.88 a-c 172.00 a 118.84 151.06
T7 139.50 12850 ¢ 17333 a 112.93 138.57
T8 166.29 148.56 a-c 138.00 bc 120.85 143.42
T9 164.94 101.00 d 11833 ¢ 105.16 122.36
T10 145.75 159.07 ab 168.33 ab 12627 149.86
T11 152.80 176.84 a 172.00 a 139.06 160.17
T12 142.65 169.75 a 183.00 a 126.19 155.40
1o 149.37 146.82 16242 116.50 143.77
F-test ns *x xx ns
v 8.881 6.87 10.25 11.21
139l 1.2-3 Srundluvimn (lu/du) vesiuundininsunaaes o1esu 24 Weundagn
NI anuiiugnunaea 10dy
2.491u45511 95w A UATIUY
T1 36.67 a-e 36.43 24.41 32.50
T2 34.75 ¢ 37.30 25.75 32.60
T3 36.70 a-e 39.10 22.88 32.89
T4 37.14 ad 36.99 24.83 32.98
T5 35.44 c-e 35.29 25.38 32.04
T6 38.19 a 36.85 28.15 34.40
T7 35.84 b-e 39.63 27.67 34.38
T8 37.89 ab 31.81 2747 32.39
T9 3743 ad 34.63 2571 32.59
T10 35.20 de 39.07 33.00 35.76
T11 36.00 a-e 38.18 31.81 35.33
T12 37.46 a- 38.11 29.07 34.88
e 36.56 36.95 27.17 33.56
F-test * ns ns
v 2.22 8.57 12.86




A19199 1.2-4 vl (u/mu/A) vesdulduidiunaaes e1gau 24 ieundsgn
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N33Us anuiiugnnnaes \0de
2431145511 9.n5%0 2 UATIUY

T1 12.43 12.84 5.95 10.41
T2 11.25 12.44 7.33 10.34
T3 13.48 13.26 7.63 11.46
T4 12.14 12.10 6.43 10.23
T5 14.33 12.15 6.57 11.02
T6 13.25 11.61 7.18 10.68
T7 11.67 13.07 7.02 10.58
T8 12.56 12.39 6.78 10.58
T9 12.40 12.81 6.28 10.49
T10 11.54 12.19 8.00 10.57
T11 13.67 13.30 7.78 11.58
T12 13.96 12.56 7.30 11.27
ot 12.74 12.56 7.02 10.77

F-test ns ns ns
CV. 9.69 8.86 14.32

M13199 1.2-5 anug1vnely (wuiins/nalu) vesiulduiiuneass egdu 24 eundsgn

NI amuﬁﬂqﬂw@aaa 1ad
ﬁ].’s’ji’ﬁ‘f}{ﬁﬁ’]ﬁ '\].ﬂi%ﬁi . UATNUL
T1 232.38 169.44 bc 126.97c-e 176.26
T2 201.88 192.81 ab 125.72c-e 173.47
T3 219.06 194.58 ab 117.22e 176.95
T4 227.60 188.64 ab 121.42de 179.22
T5 219.89 169.04 bc 127.93c-e 172.29
T6 227.57 198.28 ab 142.23b-d 189.36
T7 188.84 192.70 ab 138.54b-e 173.36
T8 218.89 152.06 ¢ 138.66b-e 169.87
T9 227.57 134.68 ¢ 127.74c-e 163.33
T10 218.02 190.11 ab 160.06ab 189.40
T11 259.67 193.94 ab 164.35a 205.99
T12 233.96 211.23 a 148.26a-c 197.82
e 222.94 182.29 136.59 180.61
F-test ns x* x*
C.V. 7.75 10.59 8.58




M131991 1.2-6 Nunlu (M519093/01) Yesrulaudunnaes 01gfu 24 lhaunaaugn
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nsN35 anuiiugnmnaes \0de
2491445511 a.n3ed 2. UATNUL
T1 251 1.58ab 1.24c 1.78
T2 1.99 1.66ab 1.39bc 1.68
T3 2.40 1.86ab 1.17¢c 1.81
T4 2.46 1.51ab 1.13c 1.70
T5 2.13 1.28bc 1.29¢ 1.57
T6 2.30 1.85ab 1.58bc 1.91
T7 1.49 1.80ab 1.37bc 1.55
T8 1.93 0.83c 1.27c¢ 1.34
T9 243 0.82c 1.14c 1.46
T10 2.20 1.91a 2.75a 2.29
T11 2.69 1.65ab 2.58a 2.30
T12 2.37 2.03a 1.90b 2.10
ot 2.28 1.56 1.56 1.79
F-test ns o o
CV. 14.67 19.89 19.96
a19eft 1.2-7 Suluiamun (u/siud) vesiulrdinindunnass engdu 30 WWeundagn
N33 milusaman miluiia ANUETINITIY iy
(malu/siud) (u/sur) (®11.) ®13.4.)
T1 39.67 14.67 208.47 cd 2.17
T2 45.00 17.67 217.67 cd 2.11
T3 38.33 14.33 257.33 bc 2.24
Ta 43.67 16.00 255.33 bc 2.33
T5 45.00 16.00 229.00 b-d 2.20
T6 44.33 17.33 249.33 bc 2.26
T7 45.00 20.33 272.33 ab 243
T8 39.67 17.67 208.67 cd 1.66
T9 38.33 14.67 192.33d 1.84
T10 41.00 16.33 251.67 bc 2.36
T11 39.67 16.67 259.33 bc 3.03
T12 45.00 14.00 308.67 a 2.53
el 42.06 16.30 242.51 2.26
F-test ns ns o ns
CV. 7.85 20.31 11.13 20.47
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Abstract

Test the oil palm of Surat Thani hybrids in Yasothon province area. Action research in
2016-2018 years at Yasothon Agricultural Research and Development Center, Bankhum Sub-
district, Mahachanachai district, Yasothon province. Experimental design in RCB are 4 replication
3 treatments. Treatmant 1 is oil palm Surat Thani 2, treatment 2 is oil palm Surat Thani 7 and
treatment 3 is oil palm Surat Thani 84-8. Planting operation when using the 9x9x9-meter
spacings in June 2017 test results found that oil palm plantations, Yasothon agricultural
research and development center. There are pH is 4.6 the quantity of organic matter is 0.56,
Available phosphorous is 5.25 mg/ Kg and exchangeable potassium is 16.1 mg/ Kg palm oil
varieties, Surat Thani 7 has the most average 24.3 + 3.2 leaves, palm oil is the second species of
Surat Thani 84-8 has an average of 21.8 + 5.2 and palm oil varieties, Surat Thani 2 has the

smallest average 20.1 + 3.3 leaves.
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Abstract
Appropriate oil palm cultivar testing in Phitsanulok and Sukhothai farming areas, an area
of 60 rai, was planned for RCB testing with 4 replications, 4 methods, 20 plants each, consisting
of Surat Thani 1, Surat Thani 2, Surat Thani 7, and Searad/Compat. From the test results, it was

found that Surat Thani 1 cultivar showed growth in total foliar, foliar length, number of leaflets
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at 48 routes/plant, 4.04 m and 328 leaves/foliar accordingly followed by Surat Thani 2 variety,
total number of foliar 48 leaves/plant, foliar length 4.15 m, number of sub-leaves 306/foliar,
Surat Thani 7 total foliar number 48/plant, foliar length 3.98 m. Number of leaflets 324
leaves/foliar and cultivar Serad Total number of foliar leaves 48 leaves/plant, foliar length 3.45
m, number of leaflets 302 leaves/foliar, respectively.

In terms of productivity, it was found that the number of bunches per plant Surat Thani
2 had the highest number of bunches per plant, equal to 6 bunches, followed by Surat Thani 7
commercial varieties, and Surat Thani 1, 5, 5 and 4 bunches per plant, respectively. Bunch
weight: Surat Thani 1 variety has the highest weight per bunch, 19 kilograms per bunch.
followed by Surat Thani 2, 7 and trade 15, 11 and 9 kg per bunch, respectively. Productivity per
rai Surat Thani 1 has the highest yield per rai 1.520 ton/rai per year. followed by Surat Thani 2 7
and trade 1.45, 1.10 and 0.99 ton/rai, respectively.
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Efficiency Increasing of Oil palm Productivity by Water and Fertilizer Managing on Participated

Farmers in Bueng Kan, Loei and Nakhon Phanom Province.
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Abstract

Efficiency Increasing of oil palm Productivity by Water and Fertilizer Managing on
Participated Farmers in Bueng Kan, Loei and Nakhon Phanom Province. Implementation period
Year 2019 to 2021. Oil palm had initial age between 5-7 years. They were found that the oil
palm growth by both test and farmer methods were not significantly different. Mean total frond
per palm of test method were 33.2-33.4 fronds, while farmer method were 31.8-32.9 fronds.
Mean new fronds of test method were 19.3-22.4 fronds/palm/year, while farmer method were
17.8-20.6 fronds/palm/year. Mean fronds length of test method were 5.00-5.40 meters, while
farmer method were 5.12-5.30 meters. Mean leaflets numbers of test method were 311-316
leaves, while farmer method were 307-316 leaves. Mean leaf area of test method were 7.59-
8.43 square meters, while farmer method were 7.20-8.07 square meters. The Inflorescent
development found that both test and farmer methods were not significantly different. Mean
female inflorescences of test method were 11.3-12.8 inflorescences/palm/year, while farmer
method were 8.49-11.8 inflorescences/palm/year. Mean male inflorescences of test method
were  7.21-8.75 inflorescences/palm/year, while farmer method were 7.10-8.46
bunches/plant/year. The mean sex ratio of test method were 65.2-67.8 percent, whereas farmer
method were 59.9-66.0 percent. Productivity of oil palm both test and farmer methods found
that there were some differences in each year and in each province. The observation data
shown that the mean of test method had 7.23 bunches/palm/year, which was significantly
different from farmer method that had 5.38 bunches/palm/year. Mean bunches weight of test
method was 15.0kilogram/bunch, which was more than farmer method, the bunch weight was
13.0kilogram/bunch. The yield of test method was an average of 2.45tons/rai/year, more likely
than farmer method, with an average yield of 1.7 3tons/rai/year. So, it can be said that test

method could raise the yield by 9%41.62from farmer practice.
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Abstract

Technology testing, oil palm production efficiency, by management, water and fertilizer,
participating in Kalasin, Sakon Nakhon, Udon Thani, is a test of fertilizer technology according to
the analysis of the leaves and water based on the dehydration value. Performance of the year
2524-1919, oil palm aged 7-6 years Is a continuous test from the original test in the small
distance before yield In order to obtain productivity data during the oil palm, the full yield,
therefore continuous testing The objective is to increase the efficiency of oil palm production
by water management. Restaurant management And farmership management, participation By
proceeding in 3 farmers' palm plots of farmers in Kalasin, Sakon Nakhon and Udon Thani, a
number of 12plots of b5rai, including 60rai of plant. Surat Thani 2and CP Golden Terra The soil
is sandy clay and sandy sand. Found that the growth does not have statistical differences In the
amount of the sub-leaf, the amount of palm oil leaves and the leaf area. The oil palm
production process is higher than the process. With statistical differences that %950f the testing
methods have an average of 3years (2 (2002-1919, 407kg per rai The agricultural method has an
average of 1, 803kilograms per early per rai. With a difference of production 603ke per rai Or
accounted for 33percent, which shows that the use of fertilizer technology according to soil
analysis Can increase the efficiency of oil palm production from the same way that farmers

practice
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Increasing yield of oil palm in community by using appropriate management

according to area in Nakhon Phanom province.
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Abstract

Oil palm yielded in Nakhon Phanom plantation average for 1,087 kg/rai, that very low.
This research aims to increase yield of oil palm of growers by trial oil palm production
technology in farmers’ farm. The research conducted in oil palm production community for 28
plots in Tha-U-Then and Phon Sawan, carried out in the years 2019 - 2021. The are and the
production of farmers were analyzed, then applied technology to solve the problems according
to the potential of each plot. The results of the analysis found that, low organic matter and low
nutrients in the soil, that range in low appropriate for oil palm planting. And nutrients in the
leaves were lower than the appropriate level. The distribution of rain for 7 months, or 5 months
deficit of water, i.e. January-March and November-December. Therefore, the fertilizer application
based on the quantity of nutrients in leaves were used, and water application which called DOA
method compared with Farmers’ method. The results showed that, oil palm fertilized and
water applied got highest yield, average for 2.13 , 2.73 and 3.12 ton/rai, respectively, higher than
farmers’ method for 14.5, 12.8 and 9.51% respectively. The oil palm which no watering
yielded for 1.62 2.30 and 2.32 ton/rai, more the farmers’ method than 13.1 22..7 and 18.8%.
The farmers who got the yield in the high and moderate level were 71.4 and 21.4 percent and

number of farm got yield at low level decrease from 64.3% to 7.14%. The results of this

research can use for recommend the growers to improve oil palm production.
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funvgnurduindiurennuasnsluwadneviignu snnelnuaissd Jminuasnuy Jadu

13

& A ¢ B w d' v v v a a a ca s 6 w
waiuilgnurauinduanigaiudwia leeldlddeyanfegiuaznaiinssiauugnurdutiduuazly

Y 9

[

nwnsnsdiulngdainainuslunisdanisaiuunasunsesnuuiduinduegignis  dnvaenisugnae

Uanluiiquenifivwiudddugaru Fufunsvandriwdinlasuanudsmeaindediviag 3adendgn
Unduindunsizfndnaglifinnudesnudviin. #adiaseiiu wudt dnvagaulgndrulugeglu
JEAUAMUMINEaNLar YN bkn Ausiudunsie Ausiuwmidelunsie Austumileds I Araw
[ ! a ! ! I LY = a a v a o !
Junin-Aravesdiu (pH) diulvgjeglussiumngauiiunaisianinzasas sunseingluaudgniaaus

Aunaudsan lnediulngamniisyiumunzanuiunas Usinasinemisiudu laun eanesa
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(P) oefluszdusaudsuinaudagaunn Tnsdnlvgeglussdusiiunn nunadeu (K) ogluszdusun
wdsgeunn Tesduluajoglusedud wunudon (Mg) oglussdusuinaudisgann nedrulvgeglu
sefuUILNas (Al 3.1-1)

Uinusnomslulu 1éun Tulnsiau uay Weaneda davmeogluseAusniidmmnzay &
Amunzay N uaz P ifleundurndueny 6 9 windu 2.51 way 0.161 Wedidud lnstindnuis
Tnuwnadeudnlnginitdmnzauiennit 1.00 Weosdus Tnatdminuis wunu@endulgjog
Tussdusnnnaumngay (0.25 wWedidud Tngthuiinusie) (nmdl 3.1-2)

nsquasne wudn dnnslateiad Tasdulnald 2 adwiod Tudisggruiewon wownieu
fguneu nIngnau wazdonen sesasld 13 wag 4 aswied Snn 1-3 Alanfustedu danlvg/laifinng
Thiesulutiauds Siftssdndesiiinisliinadurauds BnmslihAeitauiunaes uasuazUdoy

Tnaulusesaiu

2. N5L35YLAULA

2.1 IMUUNNIUNUA

a

TR 1 @ 2562) V9 2 @ 2563) wardil 3 @ 2564) wladliinuarlilii Sanaaeufuis

WNEATNTLINUIUNS U INUA LA NE19 Ul UN19E8R  TaeTianuiunslunianunmas 42.0 wag 37.8 N4

¥ ] U?Jd

Tu/du d@23SnEnINg WAsWINAU 41.0 kae 38.2 Naludasu dmsutn 2 wlashminagz il 35
NAADUNUITN YR INITIN WU UN MU LLLANA19TLlUN19EDs  Wwudednu Tnedawiunialunaiun
@AY 38.3 LAy 33.2 N9LU/AU dIWITIAYASAS WABWINAU 41.0 LAy 38.2 MSURBRY 36.3 kay 31,2

waglula 3 Unduindudsnaaauwasisined snsuuadbiund91uiunglunanumaasinfufe 36.0 14

Tu/du wauwdashiliunisueaevlidrnulunislunmuniade 38.3 11nniasinensnseg19ltudnAsy

Tneunnninasdudesas 2.68 (15197 3.1-1)

2.2 ANUg1INeTu
TR 1 2 ueedit 3 vosmsveaey wladiuasldlii Tmnaeufiuisineasnsitainy
grmsluldunnseiilunisadd Tnsuwladiiiinaaeuiinueimidlueds 4.47 4.63 uay 4.76
WS @UABNEAINS WaBWIAY 4.50 4.70 way 4.78 was  mudidu dmduulashiliin SEneaeud
auemslueds 4.74 4.65 way 4.97 WAT dIUIRNEAINS WABWIATY 4.58 4.39 uay 4.83 WA3

AuaeU  (B15197 3.1-1)



80

2.3 3MulUlugay

WUR 1 2 wav®i 3 wladlihuarlildd SEneaeuivitinunsnsisiuivlugeslsl
wansnefuluneada Tnouvaddiinisnaaeviisruiulugesads 293 303 way 303 1u duds
InwAsNS WwaBwiAy 289 302 uaz 302 Tu awddu dmundadidlii Fineaeuisuaulugeniads
299 295 uaz 312 1U @isnuasns WABWINAU 300 290 waz 310 U audsy  (anseil 3.1-1)

2.4 wuily

W9 1 way 2 wdasliiuagldlii Snaaeuiuitinuasnsiiudiluldunndnsiilunig
atd Tnoudadiiidineaouiifiuilueds 651 way 8.70 M1519As dAUIRNEAINT WRABINAY 6.09
ey 8.62 arsnauns dmduuvadldlid ffuiluldunnsreiulunadd Tnoudadiinizneasudl

fuiluindy 6.61 way 7.90 MIT1WAT AIABINEATNS WABWINAU 5.95 AT 8.30 MISIUUAT WAUR

£ (%
Y o a A o

3 LLUaQIMUWNWUVII‘UNWﬂﬂ'j’ﬁ%‘m‘i&}ﬁ‘]iﬂiﬂé’lﬂﬁﬁﬁaﬂﬁw ﬁu‘vﬂ‘umaa 6.84 H1319LUAT UINNITTD

<

nuasnsandudesas 6.05 wiulasldliui Saudlulduandrafulunieada lnedinaaeuuazds

WNWATNTUNUNIUREY 6.96 WAL 6.52 ANSIBUAT (157199 3.1-1)

[

VINNANIINAEDUIL LMUiﬂ’JWﬂWiLR]'ﬁEULG]UIG]G]’]U?]WU’JU%NIULW&I uulugey LLauWU‘WI‘U“U@ﬂ 5

¥
1

a | ad ! [ aa & o ISP § o v ad A vo 1+
yagoudunniiiinuasnsunndafulunadd Wudnedihundudiismaaeuildunsldadons
AdaTgsilusniun1sdinmsumudnenmiui waznisanuimisluegragnaeeiinisiasyiduleg

a 1 _aa = 1% 1Y) = ~ a
ANINIBENBATNIVIADAAADINUNITINAQDIVDINTEYIUT AT ALUL (2559) WW@a@ULWﬂIUIaEJﬂ'ﬁLWN

v = a s

UsganSainn1suanuiauinduse o IiNaNanf uANgATNAUNIINIATINY 1aY UATNUY NIWAUS

]

anauas wavanssll nudn Iuuziivesnsaivinsineasiiiunlugiwaiuduiunsiideniuen
Anneilunaziu shldnsaigidvlavesnduhsiluda 3 snnifisinunsnsiufdied
3. N1598NABN

3.1 Yananale w9 2 wazlin 3 U9In1sNaaaunulINIsnadauliInuIutenandLily way

oJ o [y

daaunAanonuInnINIsineasnsegslidednny Tnsduiudenensidlowlasiiuinisnegeu Twin 1 2
LAY 3 1RAY 8.26 8.46 Way 10.9 YafaAumal d@1UISINYASNSRAY 5.63 6.79 way 9.44 Fonanunal
anuanfu wuaskiliindSneaeuliauiutenandiiemds 7.50 7.89 way 11.1 Yomofusal d1u3d

NYASNSIAAY 6.63 6.43 uay 9.93 Yeradused AT (BN5197 3.1-2)

(%
o

3.2 9ASIEUWANDN (Sex ratio (%) TuTUN 12 wazdi 3 vean1snagaunuIUasliin3s

naasulvdndiutenandiillofatonanianun ag 52.6 54.9 waz 56.3 Wasidud d1u35nunIng



81

W0 43.6 51.3 uag 48.8 Wosldun auaisu laelula 3 uininisinensnsedrelidodiAy Tne
ynnIaslusesay 15.3 wiaslilvinisneaeulidndruvensndiiiusadenaniianun ay 53.2
53.7 wag 55.3 1asiiud d1udsinunsnsiade 49.2 48.1 way 49.8 wasidusd audisiu Iaeluli 2

[

waz 3 ninsinunsnsegslivudfy TnesnnninAaludesay 11.6 uay 10.1 (15199 3.1-2)

4. NaNEn

4.1 wawdnsau nuin Uiduisuiitinsliiniasulutiwds Wi 1 2 wes 3 vesnsnagey
TnandnseTiade 2.13 2.73 way 3.12 fusols 1nninisnuasnsegsditeddnds Tnsunnindndu
fopaz 14.5 12.8 uaz 9.51 393nunsnslinandniode 1.86 waz 2.42 uaz 2.85 fusrels auasy

(miw‘ﬁ 3.1-3 AN 3.1-3)

(% '
o w L% a v 1

dwsuurauiduinldlidnasulugiwds v 3 U nandadesninnquitliiniasuegraiiulad
Ineldnandanneliade 1.62 2.30 way 2.32 dusels FsRunnI1isinewnsnsed1elided Al lng
wnninAnludesay 13.1 227 wag 18.8 (Wbinwasnsivinananiaie Wade 1.47 2.06 uag 1.95 @u

Aols muaeU) (M15197 3.1-3)

4.2 Ywiinnzane Unduihsiuitinsliiasalutiuds W9 1 2 ues 3 Saveaeulvimin
nzanende 12.0 10.9 waz 10.5 Alansusenzats uinnindfinuasnsedsiduddyuareeiituddy
59 Tud9 2 waz 39 3 Tnvunndrdmdudesas 6.15 waz 8.85 d1ulfl 1 3Eneasvuinnitualy
wansnsfulunieadd Inedsinensnsliivdnnraiowds 115 10.3 waz 9.61 Alanfurenzans
AU (AN3197 3.1-3)

dmsunduisiuildlinesulutiuds 1wl 1 2 wes 3 vesmsvadeu Fanaaeuliimiin
nyatuwade 7.78 9.84 way 10.2 AlanSusenzats Wi 1 uaz 9 2 u1nnI3Tinewnsnsetied
Todduazesaiiuddyie WnsannninAndudesas 8.08 waw 7.00 d2ud7 3 FBnadeuninnitul
wananafulunieada Ineddinensnsldimdnnzatoinde 8.13 9.19 uar 9.89 Alansusenzans

AIUEIRU MIUAPU (AN51991 3.1-3)

4.3 uaunzaty  Unandnsiundnsirmiasulusiwas Wi 1 2 waz 3 sneasulidaiuiy

[

NzauRosumat@as 13.4 9.28 uaz 11.8 zalgnsnu 11NN eRINTogNttud Ay Tnguinnid

Amduteray 14.7 8.26 wag 12.3 auddu (915199 3.1-3)
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dusuurduindunldlrdnasuludiwas Tudfn 1 2 wag 3 vean1sveasu Isnaaeulniiuiu

nzatgnenunaliade 10.7.50 wag 8.45Vzanensi 1nYu1nNINIsNERINTRg NLNEEAY 1ngu1nnI

AmduSoay 11.2 185 wag 25.6 AwadU (15199 3.1-3)

5. ASYNTTAUNANEGN
senseduRandnnyin T 3 Wisuileuiula 1 nanAnsefugs (Handnunnndi 2.5 fu

feld) Fveasuiidnwnuintudulosar 71.4 :indosar 17.9 wandnszduuiunan andnads 2.00-
2.50 diudials) Fneaeuiidrauistududosas 21.4 910 14.3 dunandnsedusi andniadetdes
1 2.00 Ausials) Bvedeulidnuiuanandudesas 7.14 91ndesaz 63.3 lngsziugs Uunans uaz
fn nandn svnaauds 3.08 234 uay 1.80 fusiols (151971 3.1-4) gendnAedevesdminuasnuy
(de 1.71 Fudels, Undunidueny 7 - 15 ¥) Andudosay 80.1 36.8 uay 5.26 AdIFU

dmsumsensefunandnvedisinunsns nuin ddwundasilvinandnsedugs wazsedunans
diuduliufesas 50.0 uar 32.1 9n¥eras 3.57 uar 17.9 wazdnuulasilinandnsedusanandy
Sovay 17.9 an3ovaz 85.7 lnenananszdugs U1unans uaz s IinwnsnsiAieds 3.02 2.25 uaz
1.78 fusials (115197 3.1-9) genindAedsvesdmiauasnuy Andudenas 76.6 316 uay 4.09
AUAIAY

Tunmsidnaaouuarisinunsnstsuunadinandnivilenitdiededminandusosas

92.8 gy 89.3

6. NARNBULLNUNIY Lﬂi‘lﬂﬁﬁﬁ]

[
o

6.1 57918 UduiTuninislvdnasulugiwds sneasuiiselansUlutn 1 2 way 3 wde

a o

8,938 11,461 way 13,109 umaels unn3i1isinensnsedreildodAyde InsuinninAnlusesay

142 12.8 wag 9.51 AUa1FU (M15197 3.1-5 uay A Wil 3.1-4)

(% ' (% '
o w o o Al

Urauisuntuiinistidiasulugiwas Meaaaisiisglaussninuiaudndunliinasy tnegds

nadaudstelanaUluln 1 2 way 3 Wy 7,504 9,669 way 9,726 UMABLS UINNI1ITNEATNTDE9E

1
v Sa

JodrAnde Insunnninandudesay 9.44 11.8 uay 18.8 auainu luangiisinunsnsiselande
5,039 7,336 way 10,440 Uumeals mua1su (@157991 3.1-5 wag A 3.1-4)

6.2 HANBUUNY VaNAUNUNITHER Unduurduninisidiasuludiuds Wnaaeulv

=

nanauwnumaaUluln 1 2 way 3 128y 4,216 6,003 kag 7,164 Unaals ¥1nNNI135NYATNE19dl
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CZ )

odAgyd 54 Tnesnninandudosas 23.8 23.6 way 10.9 Tuvafiisinunsnsinaneuwuade 3,151
5,945 way 10,046 Usials AuaeU (115799 3.1-5 kay AINA 3.1-5)

s 8 w a9 ve a | vy o Ay v % | s 8 o g v ax

nanouwuvesantunldlminasuludanas Neeen s inaneutosnInUaNdTuAlRINIg

naaaulinanauwnumaUlulN 1 2 wag 3 1ade 4,172 5,350 wag 5,543 UMsals U1NNI1ITNEASNS

1 Y

RN RIT

[y

qimammdﬁwﬂu%aaaz 15.4 16.5 way 24.2 Y9IDNEATNIANANDULNULREY 3,615
4,593 wag 4,462 UMABL MINEINU (AN5197 3.1-5 wag ATNA 3.1-5)

6.3 muwumswam U’]alIU'WiJu‘mJﬂ'lﬂﬁU']LﬁiiJiWUNLLﬁG Wneaeull ummimammaiﬂuﬂw 12

)

WAz 3 1ade 4,407 5458 uar 5,945 Umaels u1nniisinunsnsegeivedn ”z:yﬁﬂ Tagunninandu
Soway 2.55 2.92 way -8.02 AMUAIAU bUTUENITNEATNTUAUY umasj 4,297 5,303 wag 5,513 U

fals AUAIRU (115197 3.1-6 wag AN 3.1-6)

(% ' (% (% [ ' (%
o o

dmsuurdundunldiviasulugiwds Neaeddsiaununisuasdenuntseninuiduundunla
UISneaaudduvudenunluli 1 2 uaz 3 way 3,332 4,319 waz 4,183 vmeals A1NaRy 11NN
Winwasnsegrefidedands lnsunninanludosay 2.78 6.60 wag 12.2 Aua19u (15199 3.1-6

Lag AN 3.1-6)

v

unuaandlenandn Unauirduninisbiiiasulugiuds Bvegeviaunululi 1 2 uag 3

Y

WAy 2.16 2.03 uay 1.93 umsenlansy ?J 1 A8nERInsuINNINIsNadeves 19 lldE Agy

o Idd

U kAUN 2

a

waz 3 ldunnanslunsadfduisinuasnsndadunusieniionaniniade 2.24 wag 1.96 vinseilansy

dmsuUrauindunlddnistiunasulugiudaddunuingindt Ingisnaaouidunuludin 1 2 uag 3

9 Y

v ada =

Ay 222 1.89 way 1.84 umaedlansy ualdunnadlunisadftudsinensnsisaumn UV
HawAMW@AY 2.39 1.98 uaz 1.95 UWAeAlansy auddu (1157971 3.1-6 waz AF 3.1-6)

6.4 Sasdunelddenisasmu BCR) nut diduhiudliiiaduludiuds 1wl 1 2 wee 3
inngeuiin BCR WAy 1.95 2.09 waz 2.20 awaisu laeludfl 1 waz 2 33vnaeuuinninis
nuasnsegsditodidny Tneunnindndudosay 9.10 wax 9.57 Uil 3 Fnedevasunnninis
inwasnIegaiiveddyBe Ineannnindndudesay 16.8 (151971 3.1-5 way And 3.1-7)

dmsuinduisuilalviasuludawds T 1 2 ues 3 Teveasuilen BCR wie 222 2.24
wag 2.33 puandu lagludi 1 uas 2 F3veaeuuinnindSinuasnsedrsdited ey Tneuinnindndu
Sovay 6.62 wav 4.47 Ui 3 FneaevasuinnINIBnunsnsesiivedfyda IneunninAnludes

ay 21.5 (m'i'mﬁ 3.1-5 ay mwﬁ 3.1-7)
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M99 3.1-1 ﬂ'ﬁlﬁﬂifgLﬁ]UIWW@QU']@NUWNULLU@QVI@?{@U AUATNUN ITNOFDUAVITLNYNINT
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g Y 2562 U 2563 U 2564
Lﬁ]%iULa‘UIG] miéjﬂﬂ'ﬁ NAgEU LAYRNINTG %G]I’N NAFDU  bNYRINT %G]I’N NAFDU  LNWRNINT %G]"N
mautome T 42.0 410 244 383 363 556 360 360  0.00
(n9lu/u) t-Test ns ns ns
Tailvinin 37.8 38.2 -1.05 332 31.2 6.49 383 37.3 2.68
t-Test ns ns *
nelue 9 4.47 4.50 056  4.63 470  -1.49 474 4.78 -0.84
(ung) t-Test ns ns ns
Tailvin 4.74 4.58 3.38 4.65 4.39 592 497 4.83 2.90
t-Test ns ns ns
swdluges 19 2934 2893 1.43 303 302 039 303 302 0.33
() t-Test ns ns ns
Tailvinin 299 300 -0.42 295 290 155 312 310 0.65
t-Test ns ns 303 302 0.33
Huitly ¥ 6.51 609 686 870 862 097 684 645 605
(m1310uA3)  t-Test ns ns *
Tailvinin 6.61 5.95 1119 7.90 834  -525  6.96 6.52 6.75
t-Test ns ns ns

nuewmn wladliin U 2562n =5 U2563n=7 U2564n =17
wUadlalliir © 2562 n = 23 25630 =9 U 2564 n = 11

ns = lidanuwsnanesnulunieada

* mueds wansansduelitedAgy NTsAuAUTENY 95% (p<0.05)

A1519% 3.1-2 aanUNaNtTULUaIIAEDU 2. UATNUL F5NAEBU I5nuRInT kiitwas Ty

Ui nssds  donannelle (Yo/du) Yananinag (Ya/u) dnsdiudenaninelily %
ﬁ’lL‘Dur]’]i NAEdY  LAYAINT %Gi’N Nnday LAYRNINT %Gi’N NegaU LAYRNINTG %Gi’N
U 2562 Wi 8.26 563 468  7.19 7.18 0.05 52.6 43.65 20.5
t-Test ns ns ns
Tl 7.50 663 131  6.07 6.34 433 5321 49.16 8.24
t-Test ns ns ns

U 2563 Wi 8.46 679 245 692 6.50 6.41 54.9 51.3 7.10
t-Test * ns ns
Tl 7.89 643 227 682 6.91 -1.21 53.7 48.1 11.6
t-Test * ns *

U 2564 i 11.0 101 891 9.0 9.74 -6.57 52.8 52.4 0.81
t-Test ns ns ns
Tl 123 870 414 747 11.2 333 591 46.5 271
t-Test ns ns ns

weg wladlin 9 2562 n =5 U2563n =7 U2564n =17
waslsilsnih 9 2562 n = 23 U 25630 =9 ¥ 2564 n = 11

* 889 WenFeAuegNltudALY NIzAuAMUTDIU 95% (p<0.05)

ns gD lidanuwananeiulun1eadi
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A15199 3.1-3 NANANYRIUIANTNTURUANAADU 2. UATNUY U 2562-2564 WSgUuieuisnaaaunuis

NRINg wazwuengulmiiuagldlviun

I A5513% Nanan (Fusals) dwiinnzane (Mn/mzane)  saudunzans (meane/du/dl)
ﬁ’lLﬁumi NAFADU  LNWHINT %G]"N NAFADU LAWRINT %G]I’N NeOEdU LAWRINT %G]"N
T 213 1.86 46.8 6.93 6.96 -0.50 13.4 11.7 14.7
- t-Test ** ns **
Y 2562 oy
Tailornin 1.62 1.47 13.1 6.58 6.64 -0.87 10.5 9.42 11.2
t-Test ** ns **
T 273 242 1279 144 13.9 4.18 9.28 8.20 13.2
- t-Test ns
U 2563 o
Tadlornin 2.30 2.06 22.7 13.4 14.2 5.6 7.85 6.13 28.1
t-Test *
i 3.12 2.85 9.51 14.6 15.1 3.23 9.28 8.20 13.2
- t-Test *x
U 2564 .
Tailornin 2.32 1.95 18.8 13.2 14.8 -109  7.85 6.13 28.1
t-Test *x ns ns

wanewn uladliin 9 2562 n =5 Y2563n =7 T 2564 n =17
wladlsllid ¥ 2562 n = 23 Y2563 n=9 U2564n = 11
# ynefie unnansiueesdited @b Asesuanandesiu 99% (p<0.01)

ns MUNeD Widanuwanaenulun@Di

A13199 3.1-4  szAunandaUIduduIsNAaeU I8YAINT AUNTIANGNEs U1unats wagen
U 2562-2564

SEHU U 2562 U 2563 U 2564
NaNA® SouarUnd NANAMLRAY SRR RN NANAMLRAY Sovarued  WANANLRAY
(fudals/  Fwruwlas (Fupals) CRIVRIRIAR (Fupals) UL (Fupals)

“lj) NAGDU -NWAINT NAFDU INWATNT  VNAFBU INWAINT NAFBY  ENWAINT NAFDU LNWYARITNT NAFBL LNWYRINT

a9 179 357 272 3.02 43.8 43.8 3.02 268 714 500 3.08 3.02
Uunang 14.3 179 219 2.18 31.3 18.8 2.37 220 214 321 234 225
i 64.3 85.7 1.33 1.31 25.0 37.5 1.83 1.71 714 179 180 1.78

anewmn U 2562 n =28 U2563n=16 U2564n =28
HAKEREY Y1889 HaKAALABINNI 2.50 dusiels
HANARULNANS MUN8Ee nanAnaas 2.00-2.50 fusiels

NANANAN NUNUDI HaKALRAYUYNIN 2.00 Ausals
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a 9 a ¢ 5w ~ = ax
M19199 3.1-5 37EJI@N@G]@ULLVlu‘V]'NLﬂiﬂﬁﬂﬁ]ﬁﬂaﬂLL‘UaﬂVl@aa‘U‘U']allu’uJu . UATNUL LUIBULNYUTT

NaaauNUISINEnIns wuashiunwazlalvin U 2562-2564

Vil . 51¢la (uL/ls) nanauwnu (u/ls) BCR (31¢/l6/dumu)
A55U75
ANIUNT NAFOU  LNYASAT  %HNN VIAEDU  LAYASAT  %EN9 VIAdaU LNWRSNS  %6MNd
s[,ﬁ‘ii”] 8,938 7,826 14.2 4,216 3,407 23.76 1.95 1.79 9.10
- t-Test ** * *
U 2562 ¥
Tailomin 7,504 6,857 9.44 4,172 3,615 15.4 2.22 2.08 6.62
t-Test ** * *
T 11,461 10,162 128 6,003 4,858 23.6 2.09 1.90 9.57
- t-Test ns ns *
U 2563 Ly
Tailornin 9,669 8,645 11.8 5,350 4,593 16.5 2.24 2.13 4.74
t-Test * ** ns
9 13,109 11,971 951 7,164 6,458 10.9 2.20 1.88 16.82
- t_TeSt ** *¥* **
U 2564 oy
il 9,726 8,189 188 5,543 4,462 24.2 2.33 1.92 21.5
t-Test ** ** - ns

e wadlih 2562 n =5 U 2563n =7 U 2564 n =17
wadlallvith U 2562 n = 23 U 2563 n =9 T 2564 n = 11

A v a s 8 o = ~ an o ac
M19199 3.1-6 AunuNIsHERTaUamMAFa ALY 2. uATNUY WiBUWBUIENAaeUAUIBINYAINS
wladlmiwazlilimin U 2562-2564

guyunkdn (um/ls)

fununskEn (Un/Alaniu)

Viisudiuns QEEHE . :
NAFADU LAWRINT PAIMN NAFADU LAWRINT PAIMN
Ty 4.407 4,297 2.55 2.16 2.35 -8.42
- t-Test * *
U 2562 oy
Tailornin 3,332 3,242 2.78 2.22 2.39 -7.39
t-Test ns
T 5,458 5,303 292 2.03 2.24 9.43
- t-Test ns ns
Y 2563 Ly
Tailornin 4,319 4,052 6.60 1.89 1.98 -4.86
t-Test * ns ns
T 5,945 5,513 7.83 193 1.96 127
- t-Test xx ns
Y 2564 ¥
Tailonin 4,183 3,727 12.2 1.84 1.95 -5.93
t-Test ** ns




wanewn uladliin @ 2562 n =5 25630 =7 T 2564 n =17
wadlallvidr 9 2562 n = 23 25630 =9 U 2564 n = 11

sEAUA1 pH AuulamagauiSeuiisuiu
AnnuzauUIunaIwMazEs

dunieing (%) Tuduuuamaasullivuliisuiu
ATENZENUIUNAUALES

& 1234567 8 910111213141516171819202122232425262728293031
——pH — —pH WINERUFY - - - pH LKUZFUARI ——OM % — —OM% WuauNaI -===- OM%LRUZANG
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Increase oil palm yield by using appropriate management according to area in community in
Udon Thani province
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Abstract

The oil palm growers in Udon Thani province got low yield and less income because
of lacking of knowledge or skill for management, especially fertilizing and watering. The aim of
this research was testing on fertilizer and water application to increase oil palm products of
farmers in community. The trial conducted in farmers’ field in Ban Dung District, Udon Thani
province for 20 plots, during the year 2019 to 2021. The DOA method, fertilizing based on
quantity of nutrient in leaves and soil and water application in dry season with farmers’
method. The results showed that in the 3rd year of the trial, number of participants of DOA
method was able to raise the yield to the high and medium level for 88.9 and 60.0 percent,
while participants got the low yield decreased for 64.0 percent. The high, medium and low
level of yield average for 2.77, 2.27 and 1.81 tons/rai, respectively. The average of oil palm yield
of DOA method for 2.43 kg/rai and the profit average for 7,272 bath/rai, that more than of
farmer's method significantly for 19.1% and 16.7 % respectively. The result of this research
shown that the application of fertilizing based on nutrient in soil and oil palm leaves, it will
greatly increase of oil palm sex ratio, yield, number and weight of bunch. Therefore, the farmers
should be apply fertilizer and water on oil palm approximately for higher yield, especially in

addition of watering in dry season.
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(nn./1s/3)
t-Test ns ** **

VWA U 2562-2563 NGUHANAAGS N = 1 NANNANAAUILNANS n = 5 NEUNANEA n = 14
U 2564 ngUHAHARGS N = 9 NUNANARUILNANS N = 6 NFUNANAAA N = 5
A1919f 3.3-4 sedumandnUrduiniuiinaaeu FBinwasns mun1sdanduge Uiunata uage
Tl 2562-2564

STAU U 2562 U 2563 U 2564
NANAR Spsavaes HaNARLRAY Spuavaes HaNARLRAY Sovavuns  WawAnLRAY
(Ausials/  wiuudas (Fumols) uuwdas  (Fumals) uuulas (Fumols)
TJ) NAFDU NWHINT NAFDU  LNWRINT NAFDU  LNWYATNT NOFDU  INWHINT NOFDU LNWRNINT NOFU LNURATNT
G 5.00 0.0 256 - 5.00 5.00 2.67 252 450 150 284 2.99
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Increasing of oil palm yield in community by using appropriate management according to

area in Kalasin province.
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Abstract

Oil palm yielded in Kalasin province average for 1,262 kg/rai, that very low. Therefore,
research was conducted in this area. The research aim to increase yield of oil palm growers by
trial oil palm production technology in farmers’ farm. The research conducted in farmers’ farm
in oil palm production community for 30 plots in Somdet District, Kham Muang District, and
Huai Phueng District, carried out in the years 2019 - 2021. The plantation and the production of
farmers were analyzed, then applied technology to solve the problems according to the
potential of each plot. The results of the analysis found that, low organic matter and low
nutrients in the soil, and lower nutrients in the leaves than the appropriate level. The
distribution of rain for 7 months, or 5 months deficit of water, i.e. January-March and November-
December. Therefore, the fertilizer application based on the quantity of nutrients in leaves and
water application were used, which called DOA method compared with Farmers’ method. The
results showed that, oil palm fertilized and water applied got highest yield, average for 2.81,
2.97 and 2.84 ton/rai, respectively, higher than farmers’ method for 16.4, 20.3 and 12.9%
respectively. While oil palm which no watering yielded for 1.74 1.75 and 1.80 ton/rai, more
the farmers” method than 1.76 6.83 and 7.31%. The farmers who got the yield in the high level
were 46.7 percent and moderate level for 6.7%, while the farmer's method was at 26.7 and

36.7% in the same level.
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N151AaIN 3.5
ENITLAUNAKENLABNITIANTTHIUNMINZAUTTAUYNYUAUANEANNUNTINIAYNAIMNS
Raise productivity by managing the appropriate gardens at the community level as per the

potential, Mukdahan province.
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NAFDULALIDINYATNSLINUIUNEAULRAY 5.81 WA 5.02 Neatunanumal auainu d@rulull 2564
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| ] aa aa A o a Y 1A | aa Aa
NUANUAMULANANINIIEDH ITNAFDUUIIUIUNLANURAY 6.81 Nza18aBaUndU U1NNINIBNBATNTNL

UIUNLANULRAY 6.82 Nra18snunal (115199 3.5-3)

3) wanAn ¥ 2562 WuTusndiGuvhnmaaeuuasfvdoys ewnedududuey 12 8 wudlad
AuLana1siun1sads lnsludinadeunaziSinwnsnsilnandnads 1.84 uaz 1.76 sunelined
AuEdU drunandnUiduiniulud 2563 uag 2564 wuiniinuuansraneEai Taglud 2563 33
nedouiinandniady 1.84 furelinel u1nnidTinunsnsiidnandnieds 1.70 duselsned waslud

2564 AFnaaeuiinandniade 2.51 duselidel unniASinwasnsfidnandniade 1.93 duselised
(M58 3.5-11) lefinsumandnunduiduamyisnaaeulundasiifinglihi @1dufl 13-15) nuh
Tud 2562-2564 Tnandniade 2.80 2.87 uag 2.87 fusielired mudiu Jsganiinandniadeluis
yaaauianun fadumslidefnsauuaslfinatilugguds aunsafiunandnurdumiiuluiiuiily

(A15197 3.5-3, 3.5-4 A9 3.5-1)

3. ATUNTLAUKNANER
nanAnUnauTulug 2562 Wulusniiduhnsvedeunasiiutoys Sevasdudulndy

01y 12 U wuhliflanuuandnsiuneadn TagluisneseulasiBinunsnsinandniaie 1.84 uay 1.76
fudelidel mudiiu drunandaurdiniimulud 2563 wag 2564 wuhilaruuandianeadd Tnglud
2563 Fneaeuiinandniods 1.84 duseldsiod inniviBinunsnsfifinandaiads 1.70 dusioldsiod waz
Tl 2564 Fnaaouiinandniade 2.51 dudelided unniFBinunsnsfiiinandninds 1.93 Fusioldsod
(157971 3.5-11) WoRnsamanantdinituaneiinaaeuluudasiifnislii @dud 13-15) wuin
Tud 2562-2564 Tnandniade 2.80 2.87 uag 2.87 fusielired mudiu Jsganiinandniadeluis
yaaeuienua Fadunisliefivngauuaslfinaialugauds Jadulsfamsaiunandnrdininsu
Tuftuiils

NawAn U7 3 HguAuUA 1 wudl Snnundasiiinandnsziugs andnuinndn 2.5 dusiels) 35
nagouTuRniuludesar 267 andesar 133 sefuuiunans SSuunlandiutududesas
66.7 271 13.3 drunanansyiud d9mnunlasananiuiesay 6.67 anfesay 73.3 (131971 3.5-0)
Taoluli 3 Tnandnusazsziuiade 3.36 2.23 uag 1.97 fustels muddu geandinandsluwndmia
snansTinanAaRds 1.73 fustels (ergUnduttu 7-15 U) Amifludosar 942 289 uax 13.9

Finwnsnsisiuuuadlinananszdugesuiudosas 133 Wntuaniesay 6.70 swdutiu
nansduusesay 6.70 windu daussiudfiniduiesay 80.0 9nevas 60.0 (9197l 3.5-12) Inglu
U7 3 fnandausiazseiuiedo 251 2.17 waz 1.73 fusiols Feszduganimmananiminynamsiian
Wufoway 45.1 254 uaz 0.00 AUAIRU (15197 3.5-3, 354 A 3.5-1)

Tunmsdsneasuuazisinunsnsunsesunananlaandudesay 100uas 80.0
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4. HANBUUNUNNLATEFNY
sununsnanUrduiuadelul 2562-2564 senindisnaaeuiuIBinensns wuInidsienisig

suvuiiiy Ae Assuldde Tuudd 2 aswietmliouiu wagArdnwssnudawimialy dauunud

< a

! [ + |y Y] I a [y o 9 vaa Y N
LLAARINAU AB TJ‘EJLLagﬂ'V'U'NLLiQQ']UI‘Uﬂ']iLﬂ‘ULﬂEJ'J 2%51 0.5 ‘U']Vmaﬂiaﬂill WWIﬁ?ﬁVI@ﬁ@UNWUV‘!ULQaU

3,673 vmsalsiel ganinisinunsnsniiduvuiady 2,395 umsialssied og 1,278 vndselssied wse

9

Jeway 53 ewInIsnaaeuiinslideludnsfgs wasandngenINIBnYRINT AatummIninuasnsld
Uo dausismslusazinuifeanandnes fazansuyuludwilinnn waziliefinnsananauwnu 91n51a
v &

a o & a ° aa o & A I a o I aa )~
JUYBDNANAR fU a']‘lJiU‘?f@NaNamﬂ']EJIumTUa NUTIAITULDN 5 ‘U']Vﬂﬂaﬂiaﬂill WUI ITNAdULN

HARDUVILLAAY 7,189 Undslsiel aandnifinumsnsninanauuny 6,572 vmdelided og 617 um

Y

salssel vsasesas 9

AN5199 3.5-1 UM UL VaakUasuransiunsuyinnsnageulull 2562-2564

UM lunaviun M1elusafu)

e 2562 (a8 12 V) 2563 (a1y 13 V) 2564 (218 14 V)
FW/nedau W/NBAING F’/nagdau FW/NWAING F’dNadau FB/NWAING
1 30.2 29.6 214 22.8 25.8 26.3
2 31.8 34.7 22.3 21.2 24.9 26.3
3 36.3 33.2 28.1 29.0 29.8 26.8
4 333 31.1 26.7 25.9 253 253
5 29.9 27.9 29.1 259 253 26.3
6 334 32.8 24..89 233 253 25.7
7 32.2 31.7 23.7 233 26.0 25.7
8 30.1 29.3 22.4 23.1 26.7 26.0
9 27.2 28.2 22.7 22.8 24.4 25.6
10 30.2 27.9 219 21.4 24.9 25.0
11 30.6 31.1 26.4 26.8 253 254
12 34.0 32.8 22.7 23.0 253 254
13 27.6 26.4 234 22.9 26.8 24.8
14 28.7 29.8 23.6 22.6 26.2 253
15 26.0 27.9 23.6 23.2 24.7 26.3
\ade 30.8 30.3 24.2 238 25.8 25.8

t-test ns ns ns




A15199 3.5-2 9ns1venandly Yeaklaturautinsunsiuvinnsnaaeulut 2562-2564

ansvenannaily (3awaz)

e 2562 (a8 12 V) 2563 (a1g 13 V) 2564 (a1y 14 V)
Fdnadau W/NBAING FdNadau FW/NWAING F’/nagdau FW/NWAING
1 67 58 67 41 61 48
2 43 46 61 49 52 42
3 55 60 59 38 52 51
4 30 49 56 45 54 58
5 60 58 51 46 58 50
6 50 a7 52 49 54 48
7 55 41 61 45 57 46
8 40 44 61 a7 51 53
9 60 54 55 53 64 46
10 a4 43 51 41 50 a4
11 56 41 55 52 56 52
12 60 60 55 44 62 54
13 58 a7 62 42 56 53
14 49 a7 63 52 61 46
15 50 39 58 53 49 49
\ade 52 a9 58 a6 56 a9
t-test ns ** **

AN5199 3.5-3 NaranvaLUasUantTunsynnsnageulul 2562-2564
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Aade Uit 1 wA.2562 Uit 2 w.A.2563 Uil 3 w.A.2564
NANAR  VAEDU  WNUATNT %A NIAEDU  WNEATNT %A NREIU  NEAINT  %ANe
v 3.34 279 195 3.27 256 280 3.15 2.28 37.9
t-Test ns ns
hﬂﬁ‘g’] 1.66 1.67 -0.54 2.03 1.57 28.8 2.46 1.91 28.7
t-Test ns ** **
\ade
2 1.85 1.76 5.11 2.16 1.70 27.1 2.51 1.93 30.1
NG
t-Test ns ** **
yaneing viavan n = 15 Wi n =3 Ll n = 12 engurduii 97 1= 129
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a o a ¢ B o ~ = aa aa
15199 3.5-4  seauRananuIauuNuLUaInadaU Q.lﬁlﬂ@']‘lfi'ﬁ WIHUNEUITNAEDU I5LNBATNT AL

nsdangage Ununans uazen Tuid 2562-2564

SEEy U 2562 U 2563 U 2564
NAKER Souazveq HanARLaAY Souazues HaNAALRAE Sovazve  wanAnLRAY
@usols/  Fuaullas (Ausiols) UL (Rusiols) Puulas  (Fussls)
?.J) NAFDU LNWYHINT NAFDU LNWHINT NOFDU LNWYAINT NAFDU  LNYRITNT NAFDU LNWHINT NAFDU LNWYHINT
GN 13.3 13.3 3.65 3.23 20.0 13.3 3.59 2.88 26.7 6.7 336 251

U

dwnae 133 670 203 202 400 670 219 231  66.7 333 223 217

i 733 80.0 143 149 40.0 80.0 1.65 149 670 600 197 173

nuewg U 2562 n =15
HARANEY MUNeTe HandnadeuInnd 2.50 dustals
HARAAUIUNANS Munefs nandande 2.00-2.50 Ausials

NANANAT NUNUD HaKALRAgUsNI 2.00 Ausals

M13197 3.5-5 nandneie Aunu kazveswdasdranindunsiyimsmeaeulul 2562-2564

o s HanAARAY (Fusials) funy (Umeals)* HanaUWNY (U msials)**
o FW/nagau FW/NWAING F’/nagau /NBAING F’dNadau W/NBAING
1 1.53 1.18 3,451 2,332 4,196 3,587
2 2.04 1.89 3,704 2,320 6,471 7,126
3 2.01 1.73 3,692 2,466 6,363 6,163
a 1.66 1.37 3,514 1,604 4,761 5,248
5 2.30 1.85 3,834 2,345 7,646 6,908
6 1.92 1.66 3,647 2,230 5,964 6,090
7 1.78 1.40 3,576 2,096 5,322 4,886
8 1.96 1.58 3,626 2,300 6,179 5,576
9 1.45 1.16 3,413 1,819 3,857 3,987
10 3.09 2.50 3,776 3,673 11,682 8,817
11 2.31 1.94 3,344 2,025 8,203 7,665
12 2.00 1.82 3,684 1,897 6,297 7,192
13 2.04 1.75 3,708 2,570 6,506 6,187
14 2.28 2.07 3,826 2,597 7,568 7,769
15 4.22 3.01 4,301 3,654 16,817 11,389
\ade 217 1.79 3,673 2,395 7,189 6,572

vanews) *Auvu=A1de+adnussanulddoraniuineinandnnanan*0.5 vm/nn.)

51PN TUTBNANGR=(HANER 5 UIN/NN.)-AUYU
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AMARNUIN

fa o/ (%

ATHUINT 1.3-1 waAInTeausdamegeulaungiy audideuazinunnisinunselass fua

TR gnaumyusde Jminglass U 2559

pH LR OM P K
(Kg./rai) (%) (Mg./Kg.) (Mg./Kg.)
4.6 185 0.56 5.25 16.1

M1319WUINT 1.3-2 Funvluedevesdiauidiuiions 2 U wlameaeuliauindiu

AugITeuasinuInsinuaselass suatiudu swneumauede Jawinelass U 2561

318N13 Wug
ga1ugisnd 2 ge1ugisnd 7 g91ug3sndl 84-8
(Au/mslu) (Au/mslu) (Au/malu)
Swnluade 20.143.3 24.343.2 21.8+5.2

A1519HUINT 1.5-1 uansUSunanielndusiaiiou 2557-2559 wasdaniniivailan

Udou 1.0, W da we. we dw nA. dA g fA. WY 5.
2557 0 1 29 66 184 52 219 283 222 211 60 0
2558 15 22 57 24 26 98 106 220 153 7 92 8
2559 65.8 0 2.1 1.5 275 225 268 145 351 196 10.1 0.2

A1519HUINT 1.5-2 uansUSunaniendusiadion 2557-2559 vasdaninglusie

%

Wou A N, iAWy we. 1. n.A. am.  ne. AA We 5.A.
2557 0 3.3 0 81.1 141 240 191 200 129 96.6 105 0
2558 38.8 9 45.8 19.9 28.5 66.9 131 167 82.1 97.2 5.4 14.4

2559 29 0 2.2 1 99.6 233 407 113 308 152 425 0.6
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AN519RUINT 1.5-3 wanaUSuati i dus1efaun 2557-2559 Y999 AN ILNaLNYS

v

Wou A .. ia. e WA N, 0. damA.  nE. AA. WE 5.A.
2557 140 338 237 243 88.8 46.4 1.9 40.1 2.7 7.6 71.8 50.2
2558 717 118 185 255 77 92 8 40.1 2.7 7.6 71.8 50.2
2559 187 0 0 0 67.3 206 203 242 298 130 31.0 O

a o o v s ¢ o o a & A
M1TNNUINN 1.5-4 35@‘Uﬂ'ﬁﬁalﬁ‘Uﬂ']iVl@a@UWUﬁq‘U']allu’uJuwLWNW%aNIuaﬂWWWUVILﬂU@iﬂi

LNYAINT PTG AULUANTTYU
(579) ws 1 @iz 4905 7 g3 nslie@iasesnsiild)
3. waglan 95.0 90.0 80.0 78.0 85.0
2.4l 80.0 100 95.0 80.0 100
2.4 90.0 95.0 90.0 89.0 85.0

Judeyaildnnmsdunivalinunsnsgsaulasans

ANSIEUINTA 2.1-1 LN¥ATNT NHIUAY LUBINAGBUTINIATINW vag UATWUL U 2562 - 2564

s s P Lo oW
SNy Yodna NEAINS- nsulamagau Wug .
@ 19
Ganu wiedsein Wiesdu .10 Uruluwad) adeanwiant 29098, d31u455792 8 15
WgUTEaIR 113U 1.1 thugne adanuient 2.979 9. giwgionfit2 8 12
wegity w3ty aln1. A0Inm. GERTAR Y, 8 8
Wadn NoA 52 1.9 thugnald adanwion a9 e, @g.2 o gilv 7 15
Bl weuauln winygden 53 1.12 saeein e 8. WANU 10
weiufleu onsesRady 1.3 Dulnu aweldeeey 2ug e, gnuginil2 8
WENDLAY A1FBY 1.7 TUiun AvUBIAU. Blaegvaie 2. g9 ionil7 7 14
WIS Mnevla 1.8 thuwilng nnve. olae.qvad 1. YR 7 10
UATNUL  WERAT NBumS Tty 8. Inuassn a.uaswuy 49935717 7 40
WBDAWN Uz BUNg Uuwly o.Inuanssn a.unsnu g9 55717 8 7
WYANNIY L iy a.uiiu o Tnuassd 49w 55717 7 8
wgenual I5mulng Uuwite o lnuadssa IWUATILY q31uq 35117 7 40
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A99KUINT 2.1-2 nstasgiulaUdudndy wamaaeudsnindenw ey uaswuu U 2564

UMty ety anuemsiy 3quauludey Nulu
WHIA LNBAINT NIRUA Wad/ () (v) (1.09)

NAFDU  LNYAINT NAFABU INWRNTAT NAFBDU INYRNTNT NAFEDU INBRTNT NAEBY  INWRINT

Janw wedszula 275 29.8 23.5 22.6 551 552 323 316 8.78 8.04

u’l&lﬁgﬁ&l 324 32.8 22.6 22.7 5.70 5.65 328 328 9.18 8.49
Welseia 314 30.2 235 219 5.41 5.82 340 346 9.37 9.12
U8adn 32.1 30.8 23.3 234 6.37 5.94 342 338 10.3 9.71
e Y 33.2 34.2 23.2 16.7 5.39 5.06 324 322 7.70 7.40

WIYADUAU 30.9 30.6 16.6 12.6 4.65 4.72 285 286 5.40 6.10
U’lﬁfﬁfﬂi’] 31.7 30.1 20.1 14.8 5.40 4.84 305 309 7.40 6.10
Ygkauln 27.7 26.8 16.8 15.1 6.68 6.51 330 336 8.40 7.40

UATNUN  UIEDAAT 41.0 36.0 26.8 254 5.36 547 317 317 9.12 8.04
UIYDALNN 43.0 39.0 25.0 24.4 4.94 5.28 312 332 7.51 8.28
UILALNY 37.0 41.0 24.0 24.0 4.65 4.52 294 287 6.65 5.85
U9LNNA 31.0 33.0 24.0 24.0 4.69 4.26 296 280 7.15 5.48

ﬁﬂLQgﬂ 33.2 32.9 22.4 20.6 5.40 5.30 316 316 8.08 7.50
t-Test ns ns ns ns ns

MW ns e lwansineiulunnsadia
ANSIHUINT 2.1-5 FUIUYNDN kazdndiutananndly (%) vasUdulnTY wUamadaudIInind

N9 ey wazuATINUL U 2564

Yananiily Yanang sex-ratio

WNWATNS @/Au/%0) @/Au/%0) (%)

nAgaU bNWYAINT nAgaU bNWAINT nagau bNWAINT

Janw wlTeing 5.75 6.30 1.75 1.90 76.7 76.8
WYY 7.55 8.75 0.85 1.20 89.9 87.9

weUTenn 7.40 5.65 1.10 0.85 87.1 86.3

upadn 7.05 8.10 2.10 2.15 76.6 79.0

a8 winiay 17.0 13.0 16.0 15.00 54.1 46.2
UBNDILAU 17.0 12.0 17.0 17.00 50.0 42.5

UFINT 17.0 13.0 17.0 16.00 50.0 44.6

wauauln 15.0 12.0 14.0 16.00 52.8 43.9

UATWUN  U18DRAT 15.8 14.1 10.2 11.00 60.6 56.1
UEDALNN 16.1 18.6 10.3 7.68 61.0 70.7

UNYAUNE 9.4 13.3 6.81 6.46 58.1 67.3

UNLeNNE 14.8 16.7 7.86 6.29 65.3 69.8

wae 125 118 8.75 8.46 65.2 64.3

t-Test ns ns ns

MW ns aeda liwansneiulunieada
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ASIEUINT 2.1-8 uIUNza1e (U/Fu/vzans) vasunantnsuluklaama@ausanIntaniv 1ae way

YATWUY U 2562-2564

. 9 2562 9 2563 9 2564 wady
YININ LNWANINT
NeEDU LAWRNINT NeEDU LAWRINT NAEDU LAWRNINT NeEDU LAYRNING
Ssnuw welszna 8.60 7.80 6.95 7.45 6.30 4.85 7.28 6.70
Uit 10.8 9.20 12.1 9.30 6.50 6.40 9.80 8.30
wielsein 10.2 7.70 9.15 7.05 7.00 4.50 8.78 6.42
wadn 10.4 8.80 11.2 10.30 6.35 7.15 9.32 8.75
iy 10.5 8.38 9.85 8.53 6.54 5.73 9.30 7.82
@y weindey  6.20 3.90 6.50 2.20 4.80 1.00 5.83 2.37
weneudu*  6.40 4.80 4.70 2.30 3.80 1.80 4.97 2.97
UEIngT* 6.20 3.30 4.70 3.80 9.20 3.80 6.70 3.63
wigwauly 6.40 4.80 4.00 2.30 6.80 2.90 5.73 333
iy 6.33 4.30 4.98 2.65 6.15 2.38 5.80%* 3,31
UATILY WA 113 10.0 7.30 5.90 7.57 7.52 8.74 7.81
WILORIN 8.00 7.60 6.80 6.60 8.35 8.13 7.72 7.44
WAL 11.0 8.8 6.10 5.20 10.20 9.80 9.10 7.93
wienudl 10.2 8.58 6.10 5.70 9.85 6.65 8.72 6.98
iy 9.73 8.33 6.58 5.85 8.99 8.03 8.51 7.45
e 8.83 7.05 7.13 5.68 7.23 5.38 7.76 5.99
t-Test *x ns ns *x

Mewe ns vanea lwansneiuluneadd  uandsiuegedidudAyganseduanudeiy 99%

d’ 9!; U (3 9!; U L U =f
AFNNUINT 2.1-9 UIUNNEAY (‘VI%@'WEJ/.ﬂﬂ)SU’ENU’]aiJ‘lJ’]iJ‘Lﬂ,ULLUa\WI@ﬂ@‘U%ﬂ‘WﬂﬂUﬂﬂ?W b8 bbalY

YATNUY U 2564

oL U 2562 U 2563 U 2564 adie Sovasil
NN LNYAINT sy
Negou  MNEAT  vipdayu LAunsns VIAED LNBAT  viegeu  NBRAT

T weUseana 114 10.7 12.3 1.1 125 111 12.1 11.0 10.0
"LJ’]EJQﬁEJ 11.1 10.6 11.9 11.4 13.0 11.5 12.0 11.2 7.46
wedsein 11.2 11.7 12.2 121 137 131 12.4 12.3 0.54
weadn 11.6 11.1 12.0 123 124 119 12.0 11.8 1.98

iy 113 103 121 117 129 119 121 117 322

L8 U 9.6 5.5 11.6 620 129 850 11.4 6.73 68.8
U1ENDY 16.5 13.8 9.50 6.00  9.50  7.00 11.8 8.93 325

PRNGR 7.4 5.5 16.8 121 169 115 13.7 9.70 412
'LJ’]EJLLGMlVI 19 13.7 17.4 10.9 17.7 11.1 18.0 11.9 515

\dy 143 110 138 880 143 95 145% 102 427
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oL U 2562 U 2563 U 2564 ad Sovas
JWNIN LNYAINT sy
neageu  MNYAT  vedeu Lnwesns VAFD WNUAT yipgeu  HNWAT

UATNUL UNEDRRT 12.3 13.2 7.25 7.40 21.6 21.3 13.7 14.0 -1.79
UEDANN 8.64 9.27 11.0 10.9 21.8 214 13.8 13.9 -0.31
ue 6.57 7.18 11.0 11.1 14.2 14.1 10.6 10.8 -1.88
UNLONUG 10.7 11.9 10.1 10.2 14.0 13.6 11.6 11.9 -2.52
LQ?;EI 8.64 9.45 9.84 9.90 17.9 17.6 12.00 12.18 -1.50
Laﬁlﬁli’m 11.3 10.3 11.9 10.1 15.0 13.0 12.8 11.2 14.6

t-Test ns ns ns *

MW ns v lwansineiulunisaia

' '
=

* 3808 wanasAueg1slitedAgydaniseAuauTeiu 95%

ANSIHUINT 2.1-10 Nanan$IU) dusabs U/resrautindulunlasmaaauianindanw @y way

YATNUL U 2564

o ¥ 2562 ¥ 2563 ¥ 2564 1de
WU LAWASNS
NAGDU  LAWATN  VAFBU WNWYASAS  YIAFIU  LN¥ASN  IAFEU  LNW¥ASA
T welseua 2.24 1.92 1.91 1.65 1.78 1.28 1.98 1.62 22.3
u’]ﬁlqﬁ&l 2.73 2.22 3.29 2.41 1.91 1.68 2.64 2.10 25.7
wgUsEnn 2.62 2.04 2.58 1.94 2.17 1.34 2.46 1.77 38.5
PREGRE 2.76 2.26 3.08 2.87 1.81 1.65 2.55 2.26 12.8
Laﬁa 2.59 2.11 2.72 2.22 1.92 1.49 2.41 1.94 24.2
t-Test ** * ns
1] U1e 1.36 0.49 1.49 0.27 1.22 0.17 1.36 0.31 338
YN 242 1.52 0.88 0.27 0.71 0.25 1.34 0.68 96.6
mﬂq?]miﬂ* 1.05 0.42 1.56 0.91 3.07 0.86 1.89 0.73 159
wguauln 2.34 1.51 1.37 0.5 2.38 0.64 2.03 0.88 129
Laﬁlﬁl 1.79 0.99 1.33 0.49 1.85 0.48 1.65 0.65 154
t-Test *x *x * *x
UATNUN  UIEDAAT 3.18 3.02 261 247 3.74 3.67 3.18 3.05 4.00
UIYDALNN 1.59 1.62 3.21 252 4.17 3.98 299 2.71 10.5
UGAUNIY 1.66 1.44 2.13 1.87 33 3.16 2.36 2.16 9.60
UNLONUE 2.49 2.33 3.47 2.82 3.16 2.07 3.04 2.41 26.3
LQ’SEJ 2.23 2.10 2.86 2.42 3.59 3.22 2.89 2.58 12.1
t-Test ns ns ns ns
Laﬁlﬂi’m 2.20 1.73 2.30 1.71 2.45 1.73 2.32 1.72 34.5

t-Test

*%

*%

*%

*%




MW ns v liwansineiulunnsaia

* 9131909 WANANANUBEN9TNe
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"WayBefiseiuaanandesiu 95%

“qs

AUAINULTDIU 99%

164

ATEUING 2.2-1 S1eFainunInThazdoyawlaiiidnsin naaeumalulagnisiiudssaniainnis

nanUraudniulasnisdnnisiwasdesuuinensnsidiusinludminniwdug

anauas anss1d U w 2564-2562 ..

s

9

i N oy i
WNWATNS naeuuas wug . anwazhu
@) (%)
1. wigyaydl 91U7309 DAY 9.n1WAUG FNNAL UL 4 9  myevuII
2. WgAsn 31UNH Q.AUNY  2.N1WAUG a1.2 q 12 7518Uusy
3. wgaly Dndun AWM 9.NWAUS FALNAAUNLUDI 5 25  smulunsy
%’ @ a I3 a al ¥ 1 1

4. WPANNT  ANY D.AUAY  .NUWAUS FALNAAUNLUDI q 26 SuUuNse
5. WYY UIHAES 2.161908 2.@NAUAS d1).2 5 15 9uluns ey
6. WNENNT gVEsny 2.L61998 2.@NAUAT a1.2 5 12 sudunsy
7. unvaues ladsznng 9.l q.anauns a1.2 5 11 sudunsy
8. s.a.n.uyun ladsznne 0.dled 2.anAUAT a1).2 5 13 9uluniy
9. WSy UuLEa 9.01UA 2.9A5514 FRLNAAUNLUDI 5 10 swwdunsy
10. weiAdy siuding 9.y 9.905571 G 5 7 wlunsy
11, wwslgaunus ddd  a.0une 2.9a5571 FRLNAAUNLUDI 5 6 UUUNIY
12. Y9598 wnues 9.01UA 2.9A5514 FRLNAAUNLUDI 5 10 swwdunsy
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a v s | ¥ a ° = a a a
AT WNUINN 2.2-2 ﬂ']{[ﬁ/iu’] ﬂ'ﬁiaqEJGU'ENLﬂ‘b‘@]iﬂi‘mi'ﬂll‘lfl']ﬂ']ﬁ/l@a@‘UWlﬂIuIaUﬂqiLWNﬂigawﬁﬂ']Wﬂqi

nanUrdnindulaenisinnisiivasdewuuinensnsiidiusinludwinniwdus

anauns anss1Hy w.A. 2562-2564

6

]

" n1slate
A5IAUN . :
WNEAINT .A59A gns ans(nn./AuA)
1. wigyeyd $1Unsin szuuaUianes 1asy 1 a3y Wudensly
duai GV (Mmjudlasva) o0z
2. wieAtsn 91U189 svuvaUsanes 1asy 2 21-0-0 0.2
duami Wudenisly
(Mmisileswa)
3. wwaly dnduan svuvaUsanes 1asy 3 16-16-16 1
dUa i
13-13-21 1
Tusou 1
Al 1
4. wwauns ey sruvaUiunes 1a3y 2 21-0-0 1
dUnni 0-3-0 1
0-0-60 1
luseu 0.09
5. UNGYYY UIUALLES syuvaUIunes m%y’q/ 2 21-0-0 1
dUa i
16-16-16 1
6. WNENNT gsny szuvaUiunes 1a3y 2 21-0-0 1
dUani
16-16-16 1
7. waues ludseniy Uaoonusasl adyduni 2 21-0-0 1.5
15-15-15 1.5
8. sanygun lwdszme  Udesnudes 1 ady/dunnn 2 21-0-0 1.5
15-15-15 1.5
9. WBTIusUU UILLES syuvaUsanes 1Sy 2 13-13-21 1
dUa i
12. wisiesle Wudsnn syvualsuned 1ady 2 15-15-15 1
dUa i
11, wwafgaunus vindd  ondurhely 2 15-15-15 1
10. UNNTYT Unues andfily 2 15-15-15 1
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MTWUINTA 2.2-3 USHausnemisiuauvasUamaaaudminnwadus anauas anssll neuns

Neday
NIsUITVIAGOU NIIUBLNEATAT
WNEYATNT
oH OM  AvailP Avail. Exch.CExch.Mg oH oM AvailP  AvailK Exch.C Exch.M

(%) (ppm) K a__ (ppm) (%) (ppm) (ppm) alppm) g

1 5.95 0.86 13 29 533 60 5.55 0.68 12 30 298 41

2 5.27 0.55 9 20 222 30 4.67 0.60 10 18 152 29
3 5.02 0.80 18 24 163 34 5.11 0.72 17 22 177 38
4 5.16 0.90 16 40 277 61 5.29 0.82 20 42 246 60
5 5.42 1.03 31 86 472 32 5.82 1.22 49 86 485 41
6 6.60 1.15 48 57 868 43 6.24 1.07 30 41 457 29
7 5.70 0.92 6 60 435 66 5.13 0.74 5 53 180 34
8 574 0.79 6 56 181 48 5.56 0.74 7 57 186 43
9 4.88 0.63 3 59 249 65 4.88 0.58 19 35 224 52
10 5.50 0.85 3 112 340 121 5.39 1.24 a4 59 421 153
11 4.64 0.73 89 374 128 27 4.28 0.62 5 201 128 23
12 4.46 1.26 3 69 357 70 4.59 1.35 a4 70 395 73
La?ilﬂ 5.36 0.87 20 82 352 55 5.21 0.86 15 59 279 51

MTHUINA 2.2-4 USHaus19emnsluAuLlamaaeuIminnwaug anauas gassnll ndinsmaasy

NITIBNAADY NITUIBLNENT
WNEYATNT
oH OM  AvailP Avail. Exch.CExch.Mg oH oM AvailP  AvailK Exch.C  Exch.

(%) (ppm) K a__ (ppm) (%) (ppm)  (ppm) alppm) Mg

1 5.61  0.969 22 139 330 88 566 1.176 1 71 424 59
2 5.61  0.479 8 30 172 36 535 0.484 7 37 162 34
3 522 0.957 27 65 256 55 545  0.557 17 54 329 51
4 495  0.450 12 48 163 37 472  0.299 8 56 120 29
9 493  0.882 9 49 167 32 459  0.555 3 43 126 34
10 583 0.729 3 105 339 72 550 0.872 3 89 267 72
11 4.68  1.459 1 85 248 68 4.73  1.240 1 66 259 49
12 436 0918 6 96 88 21 476  0.772 6 84 43 15
La?ilﬂ 5.1 0.9 10.8 7 220 51 5.1 0.7 5.8 62 216 43

ML : NaBATIVRUMaINsALivnwresUaiminanaunsdaliean
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e NIsUIBNIAGDU NIINTBLNEATNT
NYASNS N AvailLP  Avail. Exch.Ca Exch.Mg N AvailLP  Avail.  Exch. Exch.Mg
(%) (ppm) K (ppm)  (ppm) (%) (ppm) K Calpp (ppm)

1 1.99 0.10 0.78 0.64 0.41 1.93 0.09 0.61 0.59 0.42
2 2.04 0.11 0.67 0.85 0.42 2.23 0.11 0.80 0.80 0.38
3 2.07 0.12 1.13 0.74 0.39 2.17 0.12 1.08 0.71 0.40
a 1.94 0.10 0.75 0.62 0.43 1.90 0.10 0.95 0.60 0.43
5 1.84 0.09 0.58 0.91 0.35 1.86 0.10 0.61 0.88 0.30
6 1.86 0.10 0.50 1.58 0.30 1.94 0.13 0.59 1.23 0.27
7 1.96 0.11 0.86 0.80 0.29 1.97 0.10 0.52 0.79 0.32
8 2.76 0.11 0.87 0.71 0.28 2.80 0.12 1.12 0.81 0.26
9 1.94 0.18 0.98 0.68 0.48 1.87 0.16 1.09 0.56 0.44
10 2.65 0.17 0.77 1.04 0.36 2.64 0.18 1.01 0.91 0.29
11 1.97 0.15 1.13 0.60 0.35 1.93 0.16 1.06 0.60 0.34
12 1.92 0.16 0.64 0.74 0.29 1.98 0.15 0.59 0.85 0.29

La?{a 2.08 0.13 0.81 0.83 0.36 2.10 0.13 0.84 0.78 0.34

MTIWUINT 2.2-6 Gn1¥enandully vasudamaaaudwinnwdug anauns gassll U 2562-2564

ans1vananslily (3osay)

o U 2562 U 2563 U 2564
WNAdIU  IONWAINT  IONAFIU  FONWATNT  F0NAGBU  IoLNBAINT
1 40.7 37.6 30.3 70.0 48.0 40.8
2 57.6 55.5 65.8 67.5 59.4 52.9
3 77.6 57.7 80.1 79.0 61.3 60.9
4 515 51.0 16.7 70.0 64.6 61.0
5 76.6 67.2 80.1 76.1 80.1 76.1
6 57.2 63.1 51.9 47.5 51.9 47.5
7 46.4 40.7 48.0 43.9 48.0 43.9
8 73.3 64.3 44.0 39.8 44.0 39.8
9 52.1 44.1 74.3 66.6 60.1 66.7
10 42.9 50.3 67.7 57.6 70.4 65.3
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11 55.6 253 68.6 57.6 65.2 60.1

12 55.2 333 50.6 50.2 54.3 50.7
Wl 57.2 49.2 60.9 60.5 579 555
t-test x ns ns

MFWUINT 2.2-7 Umtinseveans veanlameaaudsninnIwaus anauns gassnll U 2562-2564

o

Rty Uminsanzane (Rlansy)
U 2562 U 2563 U 2564 e 3 U Souazii

=p.

NAF3dU  INYAINT NAGIU  INWYAINT  NAGFIU WNWYAINT NAGU  LNYATNT RTEIETAY]

1 8.10 8.20 10.00 9.80 10.00 10.00 9.37 9.33 0.36
2 9.10 8.90 9.10 8.70 9.25 8.90 9.15 8.83 3.58
3 9.50 9.40 10.00 19.80 10.50 10.10 10.0 13.1 -23.7
a4 12.5 11.7 13.1 14.0 13.6 14.2 13.1 13.3 -1.75
5 14.0 12.5 16.8 10.9 16.2 15.9 15.7 13.1 19.6
6 14.6 11.2 13.1 10.7 13.1 11.6 13.6 11.2 21.8
7 8.50 6.40 14.7 12.4 14.3 12.8 12.5 10.5 18.7
8 10.1 4.60 9.80 8.70 12.2 11.7 10.7 8.33 28.4
9 13.8 13.2 13.8 13.2 18.1 17.3 15.2 14.6 4.58
10 13.1 13.4 15.2 14.8 204 19.2 16.2 15.8 2.74
11 14.3 14.4 14.3 14.4 17.2 16.4 153 15.1 1.33
12 9.10 8.20 9.10 8.20 14.9 13.1 11.0 9.83 12.2
\dy 11.7 10.4 12.6 12.3 14.5 13.7 13.0 12.1 6.60

t-Test * ns *x ns
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MTNHUINT 2.2-8 Iunzaedenumel vesUamaaauIminnIwaug anauas gassil U 2562-
2564

AU AMUIUNTA8 (Nearenafufal)

fi 9 2562 9 2563 U 2564 e 3 U ouazii

NAF3dU  INYAINT NAGIU  LNWYAINT  NAGFIU NWAINT NAGIU  LNYATNT RTEIETAY]

1 11.3 6.00 10.8 5.90 124 8.04 11.5 6.65 72.8
2 114 7.80 13.3 9.40 134 9.44 12.7 8.88 43.1
3 7.60 5.30 8.4 2.90 13.1 11.3 9.70 6.49 49.3
4 9.30 5.00 10.3 4.90 10.8 7.18 10.1 5.69 77.8
5 8.23 7.49 9.43 8.68 9.98 8.95 9.21 8.37 10.0
6 7.28 6.48 8.26 7.11 8.95 8.31 8.16 7.30 11.8
7 5.53 6.36 6.81 591 8.39 7.32 6.91 6.53 5.82
8 4.84 5.73 6.27 5.12 7.36 6.47 6.16 577 6.64
9 6.96 6.47 8.08 6.67 6.76 5.95 7.27 6.36 14.2
10 7.79 7.42 8.14 8.08 6.91 6.67 7.61 7.39 3.02
11 591 5.31 8.45 6.89 7.58 6.53 7.31 6.24 17.1
12 4.64 4.32 6.55 5.69 5.93 5.25 571 5.09 12.2
iy 7.23 6.15 8.54 6.49 9.01 7.58 8.26 6.74 22.6
t-Test ns *x *x *x*

AN519RUINT 2.2-9 NandanvadkUadnadaumaluladnisiiuuseansainniseanurauisulaenis

Innsriazdonuuinunsnsiidusnludminnudus anauas gassnll U 2562-

2564
arau nanan (Alansusalsnad)

i 9 2562 ¥ 2563 9 2564 \nde 3 U Youazil

VASOU INUASNS WAFDU INBASNS WASOU  INBASNS  MAdEU  NeAsns  WRudu
1 2.10 1.12 2.45 1.31 2.74 1.78 2.43 1.41 72.8
2 2.36 1.60 2.75 1.86 2.73 1.85 2.61 1.77 47.7
3 1.64 1.14 1.91 1.33 3.02 2.51 2.19 1.66 32.1
q 2.65 1.34 3.09 1.56 3.21 2.25 2.98 1.72 13.7
5 2.62 2.13 3.61 2.16 3.69 3.24 3.31 2.51 31.8
6 2.43 1.65 2.47 1.74 2.66 2.20 2.52 1.86 35.5
7 1.07 0.93 2.28 1.67 2.74 2.13 2.03 1.58 28.7
8 1.12 0.60 1.40 1.02 2.05 1.73 1.52 1.12 36.5
9 2.19 1.95 2.54 2.01 2.79 2.35 2.51 2.10 19.4
10 2.33 2.27 2.82 2.73 3.21 2.92 2.79 2.64 5.73



a1nu nandn (Alansusalsnad)
i 9 2562 9 2563 9 2564 \afle 3 U Souazii
NAGY  LNWAINT NAGDU LNEATNT  NAEdU lNYNINT NAGY  LNWAING Lﬁluéﬁu
11 193 175 275 226 2.97 2.44 255 215 18.7
12 09 081 136 1.06 2.02 1.57 145 115 26.0
wie 194 147 2.5 176 2.83 2.29 240 186 30.7
P — . . -

A119NUINT 3.1-1 Fauagieginuninsuuasdnudnenmnmsnanurauiigiu a.unswun U 2562

a o a A v o o o v
N YanNWYANINg @un - widn Ui AUA RRIAD] WHRIN
1 wownsius agmas 389 4 ey wilu Tnuenssd UATNUY
2 wemsaiesh mudna 172 1 ulu wlu Tnwuanssa UATNUY
3 wgdund nmudni 24/2 1 ulu wlu Tnwuanssa UATNUY
4 weui ARRsEnR 12/2 1 ulu wlu Tnwuanssa UATNUY
5 wweinw ugduns 55 1 ulu wlu Twuanssa UATWUL
6 Wenew ynds 118 1wl wily Tnuassé UATHLL
7 uﬁaaﬁqmé ugduns 226 1 uly wlu Tnwuanssa UATNUY
8  wwduan ugduns 66/1 1 uly wlu Tnwuanssa UATNUY
9 wwmsEing A3 82 5 wietdes Wiy Twuanssa UATWUL
10 wiaw luae 272 3 UWIUD U Twuanssa UATWUL
11 wisenud 95aulns - 3 YD U Twuanssa UATWUL
12 wemu seveatuy 21 10 vivenan Wiy Tnwuanssa UATNUY
13 wwaumy uglu 207/2 7 Yatle Wiy Tnwuanssa UATIUL
14 waus aseam 35/1 3 daun ying1un vingnu UATNUN
15 wwaes qzyl,ﬁﬂm 7 13 ﬂqu,ﬂ 131U ﬁﬂqmu UATNUU
16 wwaula Iﬂqmm 23 11 ALne ying1un ﬁﬂqmu UATNUN
17 weygileu uida 23 3 wirndon Tuumna vinginu UATNUN
18  UNDIMWIY LHUNTHY 39/1 3 wrnlon Tuuma vingnu UATINUN
19  wiuwdy natus a4 3 wINnUen Tuuna vingnu UATINUL
20  wgEumg ganyu a/2 3 wnden Tuuna vingnu UATNUL
11 wwgussN Qﬁﬁu 49 13 Tanunnea mﬁuﬁ”u vhqwru UATWUL
22 uwvey qmui’n’uw% 24/1 10 AEIn Tuuna ﬁﬂqmu UATWUU
23 UNTIH3 AIINY a/3 3 wInUen Tuuna vingnu UATNU
24 ueygua Qﬁﬂﬁu 156 5 vingnu gy vingnu UATINU
25 ungaudna mgse 2 5 nanxlgy Tuuna vingnu UATIUN
26 wwayian ynny 85 11 matni a3 vingunu UATNUL
27  wwaue qaiimmiﬁ] 118 3 wIRnUen Tuuna vhqwru UATWUL
28 w1y Aeu utada 18 3 widnden Tuuna vingnu UATIUY
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ASIEUINTA 3.2-1 S18YDNWHTNTUNTIWABIUINUY NTANIANYAINLALUIFLNLNANTENUADNANER

Unaniussauguyumugiinaldminanauns

Foana- Wil wy Uy fua 3ND Jmin  Wui ey
Ugn

WETOUTIA LATUNS 29 2 NUBILAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu ANAUAT 4 5
W95 Yrgaen 29 2 NUDILAY ﬁﬂuﬁwgu ﬁﬂuﬁwgu anauns 3.5 7
WPTEAT wasFuUNs 28 2 NUBILAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu ANAUAT 3.5 7
WIHTILA WaTung 30 2 NUDILAY ﬁﬂuﬁwgu ﬁﬂuﬁwgu anauns 6.5 10
wglad uasduns 31 2 TuBIMAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 63 10
welssdady dnama 27 2 TuBIMAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 6 10
ULDUBY NN 2 8 galu ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aAnNauAs 6 5
WV NYNAN 50 2 NUBILAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu ANAUAT 7 7
W2snsY laude 25 8 galu ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aANauAs 10 5
Weasy lnsedus 27 8 gl ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 9 7
Wy 1 edsd 8 8 galu ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aANauAs 13 5
UIBAG A1 DAY 12 8 galu ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aAnNauAs 8 a4
wadumsa Junyan 106 8 gl ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 6 4
WEIAAT AR a8 4 o319 ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aAnNauAs 11 a4
WA uasguns 5 9 W ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 30 6
UG AINA a4 9 YA ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aANauAs 5 a4
WLUTIA YN n 56 2 NUBILAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu ANAUAT 9 10
welwiu falae 64 2 NUBILAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu ANAUAT 6 7
weallu agvussta 24 2 PUBDILAY ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aAnNauAs 6 10
WNWIAYY Azvussia 64 2 TuBIMAY ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 4 4
we @ty nangn 17 1 Wewmanlu ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu anaunas 5 7
w1 Uang dinsu 23 1 vhewanll ﬁﬂmﬁwgu ﬁﬂmﬁwgu anauns 3 3
Y YyToU AR 32 1 fewmanlyl ‘Dﬂu‘jﬂgu ‘Dﬂu‘jﬂgu aAnNauAs 6 5
U1 0398 el 20 2 &2 nabn nAUIN aAnNauAs 3 6
wg duly givan 20 2 © nalu nAUIN anauns 4 6
W LiET NAART 146 8 P nAUIN nAUIN anauns 6 4
Wy Ussedd Unding - 109 8 3 nalu NAUIN anauAs 4 4
W13 ¥ el 38/5 8 P nAUIN AAUIN ANAUAT 5 6
W FIUNT NANAKA 146 8 iip) nAUIN nAUIN ANAUAT 9 3
wg Wleu nAwdul  249/2 8 g nAUIN nAUIN ANAUAT 4 10
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AT9NUINT 3.2-2 Adedeua Fuuiuluan USinawuade Jswinanauns seninet 2559256-3

4 2559 2560 2561 2562 2563

oy U Jiuar uelu Juar ey Jua ey 3w auelu Ysua
Hunn el an el an el an Yol an Yol

unsIAU 7 11.7 1 4.2 1 0.2 0 0 1 27.6
NUAWUS 0 0 1 14.5 3 47.3 3 19.1 0 0
fuay 2 3.6 10 243.3 6 15.8 6 14.5 10 113.1
[SUTRIM] 5 97.6 5 72.3 9 104.2 8 51.1 8 49.9
NEWAIAU 13 175.2 17 374.4 21 182.6 19 265.5 14 374.3
ﬁgmau 21 265.3 21 266.5 21 232.4 13 66.8 14 2135
N3N51AY 23 252.4 28 799.1 25 445.1 16 192.2 12 269.6
GNVAI 25 286.1 20 258.4 22 319.6 27 457 24 248.3
Augneu 21 229.9 19 189.7 13 271.5 10 220.2 14 104
MG 7 51.4 8 69.1 3 7.7 5 27.5 13 131.8
‘quﬁm&m 5 18.5 2 18.6 1 2.7 1 1.9 1 0.6
51AY 1 1.7 1 7.1 1 0.8 0 0 0 0
130 1,393 133 2,317 126 1,630 108 1,316 111 1,533
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MTNWUINTA 3.2-3 NarFaLade Aunu wazvasUasduiduniinitniseaeulul2564-2562

NAKEALREY AUNU seld HARBULINU

[

AU (nn.sals) (Umnals)* (Unnals)** (U msials)**

Nagau LWNINT NAgau LWNINT Nasiau WNWYAINT NAFDU  LNWAINT

1 1,250 1,006 3,036 2,654 4,999 4,023 1,963 1,369
2 1,799 1,576 3,396 2,672 7,196 6,303 3,800 3,631
3 1,644 1,494 3,355 2,774 6,578 5,976 3,223 3,202
4 1,931 1,973 3,191 1,949 7,723 7,894 4,532 5,945
5 1,906 1,894 3,504 2,687 7,624 7,577 4,120 4,890
6 3,765 3,433 4,883 4,717 15,059 13,731 10,177 9,015
7 2,403 2,158 3,019 2,323 9,614 8,634 6,495 6,311
8 2,622 2,410 3,206 2,605 10,488 9,640 7,282 7,035
9 1,793 1,659 2,888 2,046 7,174 6,635 4,286 4,589
10 587 503 1,761 1,003 2,347 2,012 585 1,009
11 701 553 1,804 1,283 2,804 2,212 1,000 929
12 1,523 1,009 2,518 2,118 6,091 4,035 3,573 1,917
13 1,068 916 2,883 2,226 4,272 3,666 1,389 1,440
14 684 814 1,783 1,707 2,735 3,256 952 1,549
15 1,365 1,287 3,959 3,352 5,461 5,146 1,502 1,794
16 1,371 860 3113 2465 5,485 3,441 2,372 976
17 1,407 1,124 3297 2441 5,630 4,497 2,333 2,056
18 898 888 2217 2453 3,593 3,551 1,376 1,098
19 1,130 1,272 3365 2151 4,520 5,087 1,155 2,936
20 1,415 1,419 4276 4015 5,661 5,676 1,385 1,661
21 1,809 1,583 3281 2325 7,237 6,333 3,956 4,008
22 1,706 2,162 2721 2079 6,822 8,647 4,101 6,568
23 1,473 1,062 3149 2475 5,892 4,249 2,743 1,774
24 2,464 2,225 3684 2309 9,856 8,899 6,172 6,590
25 1,311 1,245 4079 2551 5,245 4,980 1,166 2,429
26 1,269 995 4054 2059 5,076 3,979 1,022 1,920
27 1,451 1,861 3015 2918 5,805 7,445 2,790 4,527
28 803 1,145 2714 2282 3,213 4,579 499 2,297
29 430 423 1303 1211 1,722 1,694 491 483
30 1,329 1,277 3037 2074 5,314 5,108 2,277 3,034
iy 1,510 1,408 3,030 2,326 6,041 5,630 2,993 3,297
Y%HaN4 7.24 29.1 6.89 -9.24

t-Test * ** * ns
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]
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MITWUINT 3.3-1 T8N EATNINUITINLATING FaTagnsll Usednd 2564-2562
% dna - flaginensns
a10u
§ = e o ° o o v ¢ a’]EJI
7 Wi v dwa dwne dwda WG
@
1 wedsland yam 110 2 Uwds dwee eesondl  Lenou @R 8
2wy gunssiies 152 3 Jwds twege gesond  onvu TN 10
3 uwaee nuleaugl 183 3 s U gesend liissy 7
4 welssnae lase 413 5 Undy  dwege  eessll @2 10
5 wwana fuvined 53 8 Utwmn  dwge  gesendl alssy 8
v £ o = ° o =~ aﬁz’
6 wwandnd MuId 20 8 we tuge eassll T 7
N Y
7 weaienl w153 88 2 Unds duge gasondl lise 7
8  unusdanual Jasdndl 26 8 WA g gasnd laisey 10
9 wenil wheduns 187 3 dwme Uwge  gessll 9f 9
10 wwdsa nela 257 16 twduml  dwe  gesendl lalssy 10
11 wegau NINes 145 4 dwdumd  dwugs  gesondl LN TN 7
12 wwgiid nees 145 4 Undumd dwee  eesondl  Lonvu G 10
13 wiaEueda agd 131 4 dwee  dugs  gesend  ag.l @5.2 8
WETITR LNl o o . W
14 ) 42 16 dwduml  dwe  gesell lalssy 9
uns
15 wamyane wela 257 16 Twdund  Gugs  eesend ladse 11
W35y 5 o o . .
6 _ 257 16 Uwduml  diums  gesenll g7 7
TYA3
17 wwUssa wedm 44 9  twiduvd  thwee  gessnil dg2. 11
18 wwaAs d99ul 105 16 dwduml  dwe  gesendl lalssy 6
19 wedaudng asfs 195 4 Undumd dwes  eessrdl  Lonvu G 10
20 WwdTIRy YAEns 50 7 Uwduvd e gessnil dg2. 15
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M1THUINT 3.3-2 MIAkaTNYUIRNNTUYBUNYATNTNIITINANTUY NMTUNTEAURNAREALALNTS

o d' o o X Ao o ~ o =
Gﬂﬂﬂqia?u‘wLW@J']gaNigﬂ‘Uﬁqilﬁﬁ‘UW'uJﬂﬂEJﬂ']WWUV]‘N‘Vi'J@Q@iﬁ']u Uz 2564

NYATNT sl nslade
awufl U 2562 U 2564 U 2562 U 2564
1 Tailw Taflot 0-0-60 *21-0-0, 0-3-0,0-0-60
2 Tailwt Taflo 21-0-0, 18-46-0, 0-0-60 *21-0-0, 18-46-0, 0-0-60,B
3 Tailw Taflot 21-0-0, 18-46-0, 0-0-60 *21-0-0, 18-46-0, 0-0-60,8
4 Tailw Taflot 10-10-30 10-10-30
5 Tailwt Taflo 15-15-15 15-15-15
6 ausunes ::; 21-0-0, 18-46-0, 0-0-60, 27-6-6  *21-0-0, 18-46-0, 0-0-60,B,ndALwasl5"
7 Tailw Taflot 15-15-15, 16-20-0 15-15-15, 16-20-0
8 Tailwt Taflo 16-20-0, 0-0-60 16-20-0, 0-0-60
9 Tailwt Taflo 12-6-30 12-6-30
10 Tailw Taflot 21-0-0, 18-46-0, 0-0-60 *21-0-0, 0-3-0, 0-0-60,B,nALwasl5"
11 Tailwt Taflo 15-15-15, 18-46-0, 0-060, 0-3-0  *21-0-0, 18-46-0, 0-0-60
12 Tailw Taflot 20-10-12 20-10-12
13 Tailwt Taflo 15-15-15 15-15-15
14 Tailw Taflot 21-0-0, 0-3-0, 0-0-60 *21-0-0, 0-3-0, 0-0-60,B,nAw5l59
15 Tailw Taflot 21-0-0,0-3-0, 0-0-60 *21-0-0, 0-3-0, 0-0-60,B,ndLwaslM
16 Tailwt Taflo 21-0-0,0-3-0, 0-0-60 *21-0-0, 0-3-0, 0-0-60,B,nAwaslem
y SUNIEK
17 Umen ) 15-15-15 *21-0-0, 0-3-0, 0-0-60,B,nALwasl5"
LABT
18 Taflod Tallo Lailade Lailade
19 Tailwt Taflo 21-0-0, 18-46-0, 0-0-60 *21-0-0, 0-3-0, 0-0-60,B,nAwaslem
20 Tailwt Taflo 15-15-15 *21-0-0, 0-3-0, 0-0-60,B,ndLwasl5"

e In1susudeunislade
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AS19NLINT 3.3-3 AvingAvessinervshiluthdiniiu nmeldanngnsviaii 400 faduns/d

wWasidudlaeumiinuis (drudadiudiu)

21y (V) nsluil

N P K Mg B
2 9 2.68 0.170 1.20 0.35 18
3 9 2.60 0.166 1.15 0.33 18
4 17 2.55 0.163 1.05 0.25 14
6 17 251 0.161 1.00 0.25 15
9 17 2.46 0.159 0.95 0.24 16
12 17 241 0.156 0.90 0.24 16
15 17 2.36 0.154 0.85 0.23 16
18 17 231 0.151 0.80 0.22 16
21 17 2.26 0.149 0.75 0.21 16

flun : Richardson (1986)
ANTIHUINT 3.3-6 NaRGALREY AU HanauLUABls uasnanauwuanssalsvewlasUduingiun

Svhnsnaaeugnetiune Jwingnssiil Tud2se 4

ula funu (uw/ls 78ld (uw/ls Hanauunu (um/ls)
i NAFDU  INWAINT %AW VAEIU  INUASNS %A NAFRU  INWAINT %sng
15 5351 5130 431 17,125 16770 212 11,775 11,640 116
12 5,259 5028 4.59 16,205 15,060 7.60 10,947 10,032 9.12
20 5,132 4903 a.67 14,935 12,990 15.0 9,804 8,087 21.2
2 5065 3772 343 14265 10585  34.8 9,201 6,813 351
6 4,994 4126 21.0 13,555 11,485 18.0 8,562 7,359 16.3
10 4977 4828 309 13390 11,725 142 8413 6,898 220
3 4,928 4046 21.8 12,900 10,155 27.0 7,972 6,109 30.5
16 4922 4803 248 12835 11315 134 7914 6512 215
14 4,891 3636 345 12525 10,640 177 7,635 7,004 9.01
Alade 5,021 4,393 14.3 14,193 12,303 154 8,806 7,352 19.8
tTest o o *x
18 4,885 2115 131 12465 10,795 155 7,581 8,680  -12.7
17 4,871 4788 173 12330 11,065 114 7,459 6277 188
7 4,865 2789 74.4 12,270 8,945 37.2 7,405 6,156 20.3
11 4,784 4684 213 11455 9330 228 6,672 4,646 436
13 4,693 2045 129 10,545 9,630 9.5 5,853 7,585  -22.8
4 4648 4655  -0.15 10,100 8845 142 5452 4,190  30.1

Aade 4,772 3,792 258 11,340 9,563 18.6 6,568 5,771 13.8




*

t-Test ns ns
8 4,635 3599 28.8 9,970 7,445 339 5,335 3,846 38.7
5 4,584 3565 28.6 9,460 6,890 373 4,876 3,325 46.6
9 4,532 1841 146 8,935 7,020 27.3 4,404 5,179 -15.0
1 4,519 4188 7.90 8,810 6,670 32.1 4,291 2,482 729
19 4,475 4502 -0.60 8,365 6,305 32.7 3,891 1,803 116
Aade 4,528 3,524 28.5 8,893 6,721 32.3 4,366 3,197  36.5
t-Test ns ** ns
\aaevmNn 4,850 3,952 22.7 12,122 10,183  19.0 7,272 6,231 16.7

**SA1SUTBNANAN=)NAKNEA 5 UI/NN.)

vanewvs) *Auvu=ade+amdavialdadeafuineinandn)uandn*0.5 um/nn.)
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ANFIHUINA 3.4-1 F18TDLNWATNTNUITIUNAZDUNITENTEAUNARNAALASNITIANITAIUTLAUNLEUTEAU

uunLAne NIRRT InN1WEYS

A
a o

a6y flag nnudas
o INYATNT - - —
7 AU 21LND IKIA Zone UTM Easting UTM Northing
1 wafesinys a@1nse UoU A nmwaug  48Q 360962 1865532
2w Junedu WUBY A3 nmwaug  48Q 351774 1864595
3 UIENINT WASAS AU whgila nmwdug  48Q 376833 1844349
4 WNNEYY WEUIUA AU Thgila nmwaug  48Q 377088 1844875
5 uwegnsei duadios R Tkl nmwaug  48Q 378798 1844090
6 wwivll usTReldys AUs Tkl nmwaug  48Q 378829 1845247
7 wgEunIe @i AU Tkl nmwaug  48Q 378858 1845345
8 wwnan Agley A3 whgiia nmwaug  48Q 376588 1843607
9 WEFIAY WINY Jauvhefla  veils nmwaug  48Q 381826 1838900
10 wedly fadua HLEE i nwaug  48Q 372284 1853985
11 wiwauws Ay GHID audia nwdug  48Q 368707 1859781
12 weygl 0N ahendr  dudia nwaug  48Q 373566 1850308
13 wghisn 91U ahendr  audia nwaug  48Q 373574 1850446
14 ungoudldas Buvesetiud sy RFeR nwaug  48Q 360365 1867659
15 weuas fAesu UUOU A3 nwaug  48Q 360057 1866363
16 welnsan gursdiiivs WoY GRHEN nmwdug  48Q 360900 1868203
17 wigauns nensuns WUBY RFeR nwaug  48Q 357634 1870130
18 weynan daey UUOU A3 nwaug  48Q 359905 1866818
19 wedsy dangan UUOU A3 nwaug  48Q 360011 1866047
20 wpiFessa AuLaud WUBY RFeR nwaug  48Q 361624 1865461
21 wgne HIum Ty A3l nmwdug  48Q 351941 1867957
22 wwiinanes lasuiasy  Tnu RFeR nwaug  48Q 355067 1862127
23 wewsdy  Junlne RN GRHEN nmwaug  48Q 352378 1871888
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a9y flog figauuag

4 NYATNT - - —

7 fua 2LND NN Zone UTM Easting UTM Northing
24 uwauns sedny Wuegn GRHEN nmwdug  48Q 356862 1862025
25 wlnyad Tnuwaden el GRHEN nmwaug  48Q 355621 1875788
26 wweny 839AY) AU vhuis nwaug  48Q 378911 1844144
27 wwedly ooslae AU Thnia nmwdug  48Q 377505 1846046
28 wnuaduns auwnds Jauvheis  Theils nwaug  48Q 383178 1836775
29 wwedaan Ainled Jauvheils Tt nwaug  48Q 380073 1839420
30 wwenduns aseind Jauvheis  Theils nwaug  48Q 382417 1838499

3

4
Y o

naewmn wlasit 1-13 ieSulugiwds 14-30 lasutnusssuwd

ASIUINA 3.4-2 USuauleiSnaaeunayd

a

9
(%

SLNUATNSIUNITENTLAUNANARLABNITINNISAIUTMLN S Ll

'izé’wqmumuﬁﬂsjmwﬁuﬁ Janinnuwaug U7 3256/32564
Aonadeau . 918
NWAINT Winwasns Q/dw) A3 lUn )
21-0-0 0-3-0 0-0-60 fwasls Tuisw @
1 5 1.9 3.7 0.8 0.13  21-0- 0(4 nnO+(.-0- 60( 3nn(. T 10
2 i 15 3 0.8 0.13  21-0- 0(+.(nA 40-0-60 )3 nn(. Wh 13
3 5 1.1 3.7 0.8 0.13  21-0- 0(0+(.nn 4-0- 60((.NN 3 T 10
il 5 1.9 3.7 038 0.13  21-0- 0(0+(.nA 4-0- 60((.NN 3 v 9
5 5 19 3.7 0.8 0.13  21-0- 0(+(.nn 40-0-60 )3 nn(. T 10
6 5 1.9 3.7 038 0.13  21-0- O(+(.nn 415-15-15 )3 nn(. v 9
7 5 19 3.7 0.8 0.13  21-0- 0(+(.nn 415-15-15 )3 nn(. T 9
8 5 15 22 038 0.13  21-0- O(+(.nn 415-15-15 )3 nn(. T 9
9 5 15 3 0.8 0.13  21-0- 0(+(.nA 40-3-0 )3 nA+(.0-0-60 )3 An(. T 10
10 i 15 3 0.8 0.3 21-0- 0(+(.nn 40-0-60 )3 nn) Tism+(.50 n3u( Wi 9
11 5 19 3.7 0.8 0.3 21-0- 0(+(.nn 40-0-60 )3 nn(.+Tussw )100 n¥u( i 8
12 5 1.9 3.7 038 0.13  21-0- 0(+(.nn 40-0-60 )3 nn(. v 8
13 5 19 3.7 0.8 0.13  21-0- 0(0+(.nn 4-0- 60((.NN 3 T 8
14 5 1.9 3.7 038 0.13  21-0- O(+(.nn 415-15-15 )3 nn(. Tailw 13
15 5 19 3.7 0.8 0.13  21-0- 0(4 An+(.15-15-15 )3 An(. Tl 13
16 5 1.9 3.7 038 0.13  21-0- 0(4 nn+(.0-3-0 )3 NNO+(-0- 60((.nN 3 Lild 15
17 5 19 3.7 0.8 0.13  21-0- 0(4 An+(.15-15-15 )3 An(. il 9
18 5 1.9 3.7 038 0.13  21-0- 0(+(.nn 40-0-60 )3 nn(. Tailw 14
19 5 19 3.7 0.8 0.13  21-0- 0(4 An+(.15-15-15 )3 An(. il 13
20 5 1.9 3 038 0.13  21-0- 0(4 nnO+(-0- 60((nN 3 Lild 12
21 5 19 3.7 0.8 0.13  21-0- 0(+(.nn 415-15-15 )3 nn(. Tl 9
22 5 1.9 3.7 038 0.13  21-0- 0(0+(.nn 4-3-) 03 NAO+(-0- 60((.nA 3 Tailw 8
23 5 19 3.7 0.8 0.13  21-0- 0(+(.nn 40-0-60 )3 nn(. Ll 14
24 5 1.9 3.7 038 0.13  21-0-0( +(.nn 40-0-60 )3 nn(. Tailw 9
25 5 19 3.7 0.8 0.13  21-0- 0(+(.nn 40-0-60 )3 nn(. il 15
26 5 1.9 3.7 038 0.13  21-0- 0( +(.nn 40-0-60 )3 nn(. Tailw 9
27 5 19 3 0.8 0.13  21-0- 0( +(.nn 40-0-60 )3 AN(. il 8
28 5 1.9 3 038 0.13  21-0- 0( +(.nn 40-0-60 )3 nn(. Tailw 15
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HNYNINT

ASnadau

Awaslsy  Tusw

FBwnwasns A/fw) nstin

a1y
Q)

29
30

21-0-0 0-3-0 0-0-60
5 15 3
5 1.9 3.7

0.8
0.8

0.13
0.13

21-0-0 )4 nn(.+0-3-0 )3 NA(+0-0-60 )3 nn(. TadloA 11
21-0- 0(+(.nA 415-15-15 )3 AA(. Tl 8

naewmn wlasit 1-13 ieSulugiwds 14-30 lasutnusssuwd

M1T9HUINT 3.5-1 doyaudasduiiunsininnisnaaey

TQIINIEN NS
il Yo-aina zone  UTM UT™ ih n3suTsinuaIng (Alansusedusial)
Fasting  Northing a3y
1 weey yaussary  48Q 413917 1849825 - 0-0-60 1 nn., yauyl 10 nn.
2 WwwAwwYs wsndu 48Q 412764 1850113 - 15-15-15 1 An. 0-0-60 1 An.
3 welasey Javen  48Q 419335 1848204 - 15-15-15 1.5 An.0-0-60 1.5 nn.myld 5
nn.
q mm%‘sm ﬂJ@ﬂLLﬁﬁ 48Q 419578 1848050 - 15-15-15 1 an.
5 weglwes fsvanw 48Q 417899 1847147 - 46-0-0 0.5 nn., vigllA 10 An.
6 wewed Piagliy 48Q 417995 1846578 - 15-15-15 2.5 nn.
7 WglAgY Ay 48Q 417211 1845844 - 0-0-60 1 nn., yauny 5 nn.
8 ey ualsni 48Q 417490 1846008 - 0-0-60 2 nn.
9 wedd Audug 48Q 416802 1845553 - 151515210
10 wwanu easmil  48Q 415400 1844941 - 0-0-60 2.5 nn., nylA 10 nn.
11 ANNEUYN Y1 48Q 422255 1848184 - 15-15-15 0.5 An. 0-0-60 0.5 nn., nyld 5
nn.
12 eadgey duween  48Q 416565 1848937 - 15-15-15 1 nn, wyld 1 nn.
13 weauee Jogad 48Q 417207 1845209 I 46-0-0 1.5 nn., 0-0-60 1.5 nn.
14 wwaues Suand  48Q 417047 1845209 T 15-15-15 3 nn.
15 wgiues ¥ 48Q 416936 1845106 W 13-13-21 2 An., 15-15-15 2 An,,




180

PTRBINT 352 USaNnauud sy NG BLANTIPM 2560 DRBLSWINAL 2563 0 BNBAMENI TWAIPINAMNS

Usanausinly (uy.)

U

2560 2561 2562 2563
UATIAY 0.3 0 0 0.1
NUANUS 0.6 51.9 28.4 0
Tureul 84.4 32.9 6.6 1323
WU 46.3 88.2 126.7 32.6
NOBNIAL 292.2 1426 325.4 219.9
Tquieu 375.3 220.9 76.6 89.8
nsngIAx 630.7 7185 264.1 100.5
dameu 281.2 182.4 550.5 270.9
fluee 304.9 2177 219.8 19.2
GRGH 344.9 0 80.3 0
NEAINYU 1.7 0.5 0 0
51NAN 4.3 0 0 0
394 2,056.8 1,655.6 1,678.4 865.3

a

11 : aontlgsieninen (2564)

=1

AF19NUINT 3.5-3 WaIASIZIRULUaIUIALLUNTUNDUYINANSAdaU

Auuzinslddenuadiaszi

. NAIATIZIAL 3TAUFIND NS - Y
a1nu ) Au (nn./fuA)
‘17; pH OM P K pH oM P K N P K kieserite borax
(%) (mg/kg) (mg/ke) (%)
1 54 20 7 34 a a fnann M 40 19 37 08 0.13
2 a7 24 25 a4 o o 9N Mmoo 40 19 37 0.8 0.13
3 50 18 7 51 g g fnan #in 40 19 37 0.8 0.13
4 51 19 7 26 o o fun M 40 19 37 0.8 0.13
5 53 17 16 66 a a diwnaw M 40 19 37 0.8 0.13
6 52 18 5 41 a a Fan Mo 40 19 37 0.8 0.13
7 54 16 4 66 o o Fan M 40 19 37 0.8 0.13
8 51 17 29 40 g g gaun #in 40 15 37 0.8 0.13
9 50 15 11 32 o o M W 40 19 37 0.8 0.13
10 54 15 5 111 o o fun @ 40 19 37 0.8 0.13
11 55 29 77 137 @ guin gmin gunn 40 15 30 0.8 0.13
12 48 15 6 37 g U Fan Mo 40 19 37 0.8 0.13
NAN
13 54 16 4 47 a a Fan Mo 40 19 37 0.8 0.13
14 54 18 15 54 . . i M 40 19 37 0.8 0.13
15 53 17 41 122 o o guIn gwin 40 15 30 0.8 0.13

Wiy 52 18 17 60
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aau NATLASIZARAY
i dneday FWnuAINg
pH OM p K Ca Mg pH oM P K Ca Mg
(%) (mg/ke)  (mgske)  (mgrkg)  (mgrke) (%) (mg/ke)  (merke)  (mgrkg)  (mg/ke)
1 a8 1.6 7 39 219 a3 a9 1.7 4 33 226 45
2 4.6 1.6 10 50 85 20 4.4 1.5 17 34 31 11
3 5.2 1.7 a4 51 372 88 5.0 1.4 3 36 196 72
4 5.1 1.4 3 36 196 72 5.0 1.4 3 88 185 57
5 5.2 1.7 2 56 324 65 53 1.5 4 59 332 52
6 53 1.4 9 54 278 42 5.3 1.4 7 54 278 42
4 5.0 1.2 a4 277 120 27 a5 1.0 4 23 104 24
8 4.2 1.2 7 65 169 36 4.5 1.2 7 48 192 31
9 4.2 1.3 a4 54 171 aq 5.2 1.2 4 a0 139 37
10 5.6 2.1 6 442 333 141 5.5 1.3 6 74 313 67
11 5.1 1.4 6 ar 201 53 5.2 1.2 7 25 178 37
12 5.2 1.6 15 54 346 61 5.2 1.2 3 104 196 40
13 5.1 1.7 3 80 216 a8 5.1 1.5 3 64 216 55
14 5.5 1.3 7 134 237 39 5.5 1.3 7 58 176 30
15 5.7 1.6 a4 84 419 81 5.66 1.4 7 126 311 55
Lafa"a 5.0 1.5 6 101 246 57 5.1 1.3 6 58 205 44
miwwuanﬁ 3.5-5 Na"3Lﬂi’mﬂuﬂ’lﬁuﬁ’lﬁumﬂuﬁ 17 %@ﬂLﬂU@iﬂiﬁi?Nﬁqﬂqimﬂa@U ?J 2562
aduii % Tnetwiinuse
F’/nagdau FW/WnAING
N P K Ca Mg N P K Ca Mg

1 1.718 0.156 0.591 1.222 0.208 1.763 0.164 0.501 1.572 0.147

2 1.537 0.136 0.596 1.179 0.346 1.669 0.129 0.377 1.228 0.353

3 2.095 0.164 0.453 1.039 0.342 1.957 0.150 0.431 1.106 0.315

4 1.667 0.153 0.566 1.160 0.362 1.710 0.147 0.527 1.154 0.267

5 1.814 0.156 0.765 1.130 0.174  2.050 0.167 0.890 0.983 0.209

6 2.011 0.169 0.440 1.188 0.358 1.816 0.145 0.449 1.120 0.368

7 2.062 0.168 0.527 1.175 0.335 1.965 0.157 0.395 1.170 0.362

8 1.558 0.147 0.378 1.475 0.287 1.558 0.129 0.371 1.331 0.350

9 1.465 0.141 0.442 1.236 0.385 1.529 0.130 0.396 1.221 0.413

10 1.542 0.157 0.882 1.145 0.226 1.409 0.143 0.734 1.191 0.165

11 1.630 0.161 0.440 1.408 0.330 1.885 0.162 0.431 1.205 0.311

12 1.880 0.165 0.492 1.200 0.298 1.814 0.147 0.585 1.175 0.270



aaud % Tnerimnudte
F’/nadau FW/WNWAING
N P K Ca Mg N P K Ca Mg
13 1.817 0.148 0.649 0.958 0.369 1.542 0.149 0.645 1.095 0.359
14 2.106 0.168 0.722 1.127 0.247 1.907 0.150 0.742 0.966 0.223
15 1.889 0.150 0.631 0.980 0.237 1.761 0.150 0.578 0.831 0.305
La?{a 1.786 0.156 0.572 1.175 0.300 1.756 0.148 0.537 1.156 0.294

ANSIEUINA 3.5-6 NaIATIEIUUIANTNTUNIGTUN 17 Yaanunsnsnsiuvinnisnagey U 2564

v % Tnetwiinuse
FW/negau /NBAING
N P K Ca Mg N P K Ca Mg
1 2.114 0.111 0.481 1.092 0.291 1.912 0.107 0.707 1.090 0.316
2 1.890 0.112 0.511 1.332 0.174 1.747 0.117 0.514 1.470 0.115
3 1.827 0.110 0.630 1.110 0.325 1.784 0.116 0.638 1.099 0.287
4 1.947 0.102 0.660 0.992 0.295 1.920 0.106 0.480 1.115 0.338
5 2.024 0.093 0.746 1.276 0.323 1.840 0.094 0.499 1.263 0.348
6 1.769 0.108 0.495 1.023 0.284 2.014 0.109 0.543 1.169 0.283
7 2.008 0.107 0.411 1.365 0.295 1.765 0.118 0.475 1.211 0.270
8 1.821 0.120 0.667 1.110 0.252 1.835 0.121 0.573 1.164 0.253
9 1.777 0.105 0.531 1.140 0.234 1.883 0.107 0.586 1.137 0.242
10 1.398 0.104 0.686 1.206 0.212 1.510 0.109 0.686 1.080 0.265
11 1.757 0.111 0.624 1.237 0.295 1.816 0.120 0.456 1.132 0.314
12 1.841 0.099 0.627 1.002 0.288 1.624 0.103 0.576 1.057 0.282
13 1.839 0.109 0.802 1.027 0.218 1.848 0.111 0.615 1.018 0.313
14 1.920 0.112 0.708 1.024 0.161 1.739 0.106 0.728 0.959 0.173
15 1.896 0.124 0.800 1.182 0.145 1.872 0.127 0.860 0.926 0.196
afie 1.855 0.108 0.625 1.141 0.253 1.807 0.111 0.596 1.126 0.266
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AITIEUINA 3.5-7 NUNTU (11519:0919) vanUasUrautinsunsiuvinnsnaaeulut) 2562-2564

wuasil 2562 (a1y 12 V) 2563 (918 13 V) 2564 (a1y 14 V)
F’/negau FW/NAING FW/nagau W/NBAING FdNadau W/NBAING

1 8.36 8.44 10.5 9.24 8.57 8.34
2 8.47 8.2 9.3 8.76 9.33 8.21
3 8.4 7.38 9.7 8.96 8.76 8.12
a 8.25 7.58 9.44 8.88 8.96 7.74
5 6.85 7.42 9.07 8.43 8.85 8.36
6 7.83 7.38 11.1 8.61 9.01 8.4
7 7.9 9.42 9.54 10.8 8.92 10.1
8 8.86 111 11.5 9.97 114 10.1
9 7.74 6.23 9.08 8.66 9.06 7.45
10 9.53 9.78 10.7 114 10.7 11.4
11 9.07 10.4 10.3 10.9 10.1 11.2
12 7.83 8.27 10.0 10.2 10.1 11.2
13 8.13 8.69 10.6 9.4 10.6 9.4
14 9.47 9.18 114 10.4 13.7 10.6
15 10.6 9.54 11.6 11.0 12.2 11.0

LQ?ﬁIEJ 8.48 8.6 10.3 9.71 10.0 9.44

t-test ns ns ns

ASIEUINA 3.5-8 Untnneaty vadwlaturauinduniiuvinnisneasulull 2562-2564

Urvtnnzane (Alaniy)

e 2562 (a1y 12 V) 2563 (918 13 V) 2564 (218 14 V)
FW/nagdau FW/WNWAING F’/nagau W/NBAING FdNadau W/NBAING
1 10.5 121 14.1 12.9 14.1 12.9
2 14.6 14.0 16.8 15.0 16.8 15.0
3 13.7 11.8 13.6 14.3 13.6 14.3
a 13.3 10.4 13.9 11.3 13.9 11.3
5 13.2 12.6 16.9 15.1 16.9 15.1
6 14.5 13.8 16.4 12.0 16.4 12.0
7 13.4 10.5 17.1 14.2 17.1 14.2
8 13.0 12.3 14.6 12.8 14.6 12.8
9 9.5 11.2 14.7 13.7 14.7 13.7
10 10.9 12.6 17.1 17.4 17.1 17.4
11 12.8 124 154 14.2 154 14.2
12 9.2 11.1 16.8 14.0 16.8 14.0



Urutnnzane (Rlansy)

e 2562 (218 12 V) 2563 (21g 13 V) 2564 (21g 14 V)
F’/nagdau W/WNAINT F’/Nagdau WNEAINT F’dnadau WNEAINT
13 114 10.8 16.3 154 16.3 154
14 14.5 14.1 18.1 16.6 18.1 16.6
15 17.0 15.6 18.8 17.4 18.8 17.4
\ade 12.8 12.4 16.0 14.4 16.0 14.1
t-test ns * *

ANSIHUINT 3.5-9 UIUNTae Vadwlasunautndunsinyinnisnaaaulul 2562-2564

AMUIUNZAY (Mzargsonunal)

ma 2562 (a1 12 V) 2563 (21 13 V) 2564 (a1 14 U)
WNAdIU  IONWAINT  IONAFDU  FOLNWATNT  F0NAGBU  IoLNBAINT
1 4.19 2.88 4.81 3.98 6.29 5.33
2 6.03 6.07 5.50 5.59 5.11 5.24
3 5.55 7.16 6.07 5.11 1.73 4.76
4 4.89 4.72 4.41 3.84 6.51 1.73
5 5.37 5.90 5.94 4.76 7.69 6.38
6 5.29 5.50 4.85 4.63 5.81 71.25
7 4.63 3.84 4.63 4.59 5.42 5.46
8 4.50 5.46 6.20 4.50 7.38 6.38
9 3.76 3.93 4.28 3.15 6.25 4.72
10 10.6 9.74 8.04 6.03 8.91 572
11 6.16 577 6.03 572 8.48 7.12
12 7.69 7.95 5.55 5.42 5.81 5.33
13 6.64 6.47 5.55 5.24 6.25 5.16
14 6.12 6.03 6.03 5.85 5.55 5.37
15 11.9 10.2 9.39 7.25 9.26 6.29
Aade 6.20 6.12 5.81 5.02 6.82 5.90

t-test ns ns *
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A13NHUINT 4.1 51 msTiivgeTulUlduslevd  wasnsnszanevessmemsludusng 9 veq

Unduusiunals
. Ly Tulasiau Woanaia Twunade wantiey wABLYEY
dauvasuauuIuu
nn. % nn. % nn. % nn. % nn. %
1. azaludduuazly 654 212 050 119 891 222 184 188 221 139
Z.WWﬂUﬁQﬂﬁhuﬁq 10.75 349 1.42 342 1379 342 3.58 36.5 2.66 61.9
3. vzapUian (4 dusiels) 1171 380  1.86 446 1494 371 333 339 312 196
4. PNy 179 59 038 93 258 64 106 108 070 46
5 3128 100 416 100 4022 100  9.81 100 1589 100
M1319MHUINT 4.1 MstadeUrduingu
918AY ) o o o . y
Lo Jelulnsiau Tnuvagenlazuniigey Yanoanosa
Urauuuy
L e e ladeusnuseulausuurdud
. Tadeusnalausuliauiindndangw e A B
1-4 Y , ) mManduiglad tnelsedulun
Tngnitusoulauau
WA
L .. | lEdeusnadauduliay ladeusnalausuliaungdu
¢ e oo oa s Ununfidnduielad we | ANIndsnswas weanlau
. UgluniIndungar . . . L.
59 91nlAUAY 50 @i, §9 AU 2 U, BeUTunelu 1ng

P99 LAUAY 50 T3,

UsnaUanen1glu visened

TserduluinaAug %38 wituuy

feusnalangmaiu
TRBIAY nBINNGLU
| | ) WINUTENINWOUIAY
o PINUTENINLOIUIAY Y o e ey A , Ll
sl | . L. L L . Yrafunmantaiiowal ¥59 | ninuuunensluurdungu
PYfunmMIn T
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o a ¢ a wa a a ¢ 3w
AITINNUINN 4.2 Lﬂm‘l/lﬂ']iﬂingl‘Uﬂj'uJL‘Vill']SallsﬂaﬂallUGWl'NLﬂmﬂ@ﬂ@u&LUﬂ'ﬁUQﬂﬂanuqmu

inaeinsUssiuAMUmINZEY

3I18N17 X X
AN A1 Uunans N geunn
n3n — A (pH) <35 4.0 4.2 55 >55
dunIeTng (%) <0.8 1.2 1.5 25 > 2.5
lulasiauionun (Total N ; %) <0.08 0.12 0.15 0.25 > 0.25
ealeSailuuszlond (ppm) < 8.0 15.0 20.0 25.0 > 25
WeaweSamavua (opm) <120 200 250 400 > 400
TUusaeu (ppm) < 32.0 80.0 100.0 120 > 20
TUumade (col/kg) < 0.08 0.20 0.25 0.30 > 0.30
wnnii@en (ppm) <20 50 75 100 > 100
wuniges (cmol/ke) < 0.08 0.20 0.25 0.30 > 0.30
vewnsiiduuselend (opm) < 4.0 < 5.0 5.0 > 6.0 > 6.0
C.E.C (meg/100n3) < 6.0 12.0 15.0 18.0 > 18.0
- . o (itasedly - Ao
A8N15ATUINY ALULAUY (%) = — %100
ATIn

ATNUINT 4.2 seauanududurassiremsiululidudidu Mvgnluaninnisviaul 200 uu./Y

Wasidurlagtminuie (@usedu) ¥iat 400 uu./A

1Y N9
o B
@ lud -5 N +5 -5 P +5 -10 K +10 -5 Mg +5 -5 +5
(un./nn.)
2 9 2.79 294 3.09 0.18 0.19 0.20 1.22  1.35 1.49 | 0.33 0.35 0.37 17.10 18.00 18.90
3 9 2.76 2.90 3.05 0.17 0.18 0.19 1.17 130 1.43 | 0.29 030 0.32 17.10 18.00 18.90
4 17 2.55 2.68 2.81 0.16 0.17 0.18 1.08 1.20 1.32 | 0.25 0.26 0.27 13.30 14.00 14.70
6 17 251 264 277 0.16 0.17 0.18 1.05 117 1.29 | 0.25 0.26 0.27 14.25 15.00 15.75
9 17 244 257 2.70 0.15 0.16 0.17 1.00 1.11 1.22 | 0.24  0.25 0.26 15.20 16.00 16.80
12 17 2.38 2.51 2.64 0.15 0.16 0.17 095 1.06 1.17 | 0.23 024 025 15.20 16.00 16.80
15 17 2.32 244 256 0.15 0.16 0.17 090 1.00 1.10 | 0.23 024 025 15.20 16.00 16.80
18 17 2.27 2.39 251 0.15 0.16 0.17 0.86 095 1.05 | 0.22 023 024 15.20 16.00 16.80
21 17 2.21 2.33 2.45 0.14  0.15 0.16 0.81 090 0.99 | 0.22 023 024 15.20 16.00 16.80
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A1319MINUINT 4.3 seauauduturessnemsiululidaudiiy gnluanimnisvinia 400 aw./A

wWasWudlaemiinuia (@rusediu) 1ai 400 uu/A

01y YN
= | B
@ Tun| -5 N +5 -5 P +5 | -10 K +10| -5 Mg +5 -5 +5
(un./nn.)
2 9 255 268 281 | 016 017 018 | 1.08 120 132 | 033 035 037 | 17.10 18.00 18.90
3 9 247 260 273 | 016 017 018 | 1.04 115 127 | 031 033 035 | 17.10 18.00 18.90
4 17 | 242 255 268 | 0.15 0.16 0.17 | 095 1.05 116 | 0.24 025 0.26 | 13.30 14.00 14.70
6 17 | 238 251 264 | 0.15 0.16 0.17 | 090 1.00 110 | 0.24 025 0.26 | 14.25 15.00 15.75
9 17 | 234 246 258 | 0.15 0.16 0.17 | 086 095 1.05 | 0.23 024 0.25 | 1520 16.00 16.80
12 17 (229 241 253 | 0.15 016 0.17 | 081 090 099 | 023 024 0.25 | 1520 16.00 16.80
15 17 (224 236 248 | 0.14 0.15 0.16 | 077 085 094 | 0.22 023 0.24 | 1520 16.00 16.80
18 17 | 219 231 243 | 0.14 015 0.16 | 072 080 088 | 0.21 022 0.23 | 1520 16.00 16.80
21 17 | 215 226 237 | 0.14 0.15 0.16 | 068 0.75 083 | 0.20 021 0.22 | 1520 16.00 16.80
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Usunanizedull 2562-2564
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A 4.8 lududduinilsussinunfannnisualuseu





