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Abstract

. Research and Development on Sustainable Mungbean and Black Gram Production
System and Food Security program was actualized in 2016-2021 for varietal improvement to
high vyield, good quality and suitable for processing, mungbean production technology
development, enhancing production technology prototype field to farmers and seed production
network creating. The program was consisted to 5 project as follows 1) Research and
Development on Mungbean and Black gram Improvement for Increasing Yield and Quality
2) Research and Development on Technologies for Increasing Yield and Quality of Mungbean
(ended in 2018). 3) Research and Development on Mungbean Production Technologies after
Paddy Rice Conditions 4) Testing and Development of the Farmer’s Participation on Mungbean
and Black gram Production and 5) Development of Producing Mungbean Seed Village. The
result showed that for varietal improvement, 3 certified varieties were released in 2018 and
2019 viz Chai Nat 3 mungbean variety gave the average yield of 234 ke/rai that higher than Chai
Nat 36 and Chai Nat 72 in percentage of 13 and 6, respectively. Chai Nat 3 gave the high starch
content of 58.37 percent that suitable for vermicelli and/sprout and the outstanding character
was synchronous maturity. Chai Nat 4 gave the high yield of 284 kg/rai higher than Phitsanulok 2
in the percentage of 24. Chai Nat 4 also suitable forisprout, highly resistant to anthracnose
disease and early maturity. Chai Nat 6 gave the large seed size by 66 g per 1,000 seeds and high
yield of 275 keg/rai that higher than Phitsanulok 2 in the percentage of 27 and 19, respectively
that suitable for sprout and resistant toranthracnose disease. Moreover, CNMB08-04-06 CNBG-
CN2-066-53-27-5 and CN2-063-53-50-1 the elite lines that high yield and suitable for processing
are prepared to certify. 108 lines of mungbean and black gram that high yield, large seed size,
early maturity, resistant to disease and suitable for processing were evaluated in yield trials.
Furthermore, the resistance of important disease and insect pest in mungbean and 1,178
database of mungbean and black gram germplasms were acknowledged. For production
technology, mungbean production technology after paddy rice condition was established.
Enhancing of increasing mungbean and black gram production potential technology prototype
was tested in 240 rai of lower north and upper northeastern region of Thailand and participated
by 300 farmers. For seed production, mungbean seed producer network groups prototype were
participated by 4 groups in Chai Nat, Phetchabun, Phijit and Uthaithani provinces of 37 farmers
in the area of 259 rai.
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Abstract

The mungbean variety improvement for increasing yield and quality project was
actualized since 2016 — 2021. The aim of project were to improve mungbean and black gram
for high yield good quality, disease resistance and suitable for product processing. The project
consisted to 3 subprojects as follow 1) mungbean variety improvement.subproject have results
showed that the released of Chai Nat 3 mungbean variety gave the highest yield of 232 Kg/rai,
72 g per 1,000 seed weights and 58 percent of starch content that suitable for vermicelli and
sprout. The outstanding character of Chai Nat 3 was synchronous maturity that were accepted
from farmer. Chai Nat 3 was certified since March(2019. In yield trial, CNMB08-04-06 gave the
highest yield of 228 Kg/rai while CNMB08-02-02 gave-the highest 1,000 seed weight of 67.6 ¢
with moderately downy mildew resistant. For mungbean lines selection, 16 lines for high yield,
20 and 1,887 lines for high starch content and quality and 99 lines for downy mildew resistant
were selected, respectively. The mungbean lines that suitable for vermicelli and the disease
and insect pest resistance has been specific germplasm database. 2) The black gram varieties
improvement subproject have results showed that the released of Chai Nat 4 black gram variety
gave the highest yield of 284 Kg/rai, 57 ¢ per 1,000 seed weights and Chai Nat 6 black gram
variety gave the highest yield of 275 Ke/rai, 66 ¢ per 1,000 seed weights suitable for sprout. Chai
Nat 4 and Chai Nat 6 were certified since 2018. For elite black gram lines that gave high yield
large seed size and suitable for sprout CNBG-CN2-066-53-27-5 gave the highest yield of 275
Kg/rai and CNBG-CN2-065-53-103-1 gave the large size of 63 g per 1,000 seeds. In yield trial,
black gram lines for high yield, black gram lines for large seed size and irradiated black gram
lines were evaluated in 6 28 20 31 and 7 lines, respectively. The population of high yield, large
seed size and early maturity were selected in 388 350 and 837 lines, respectively. CNBG-CN2-
063-53-65-2, CNBG-CN2-065-53-103-1, CNBG-CN2-063-53-50-1 and CNBG-CN2-066-53-27-5 were
highly resistant to anthracnose disease. The black gram lines that suitable for sprout and the
disease and insect pest resistance has been specific germplasm database as similar to
mungbean improvement sub project. Including 3) The conservation of Vigna spp. germplasm
resources subproject were studied, explored and collected. The Vigna spp. germplasm

exploration were found in 13 provinces of Thailand for 89 sites. The Vigna spp. were explored in
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93 samples such as rice bean (Vigna umbellata), mungbean (Vigna radiata) and native Vigna sp.
. The classification of Vigna spp. by morphology and the important agronomic characters based
on IBPGR descriptor were studied in 554 varieties/lines of Vigna radiata and Vigna sp. and 624
lines of Vigna mungo. For the disease resistance studied of Vigna radiata and Vigna mungo
found that every studied lines of Vigna radiata susceptible to downy mildew disease, but highly
resistant in 6 lines and 93 resistant lines of Vigna mungo. Meanwhile for anthracnose disease
showed that V4718 is a resistant line of Viena radiata and 9 resistant lines of Viena mungo. For
the insect pest resistance studied of Vigna radiata and Vigna mungo found that there were 53
lines of Vigna radiata and 11 lines of Viena mungo that had the reaction to insect pest less
than the checked variety. For the nutrition studied in 88 varieties/lines of Vigna radiata and
Vigna mungo found that 35 varieties/lines gave the starch content more than 60 percent and 19
lines gave the protein content higher than 25 percent which is breeder can use these

information to inprove the better Vigna spp.. in the future.
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n1snaaauA1A1l i wen A NYeIANwUsUTIU (homogeneity of variance) WagitAsIERAINY
wiU3U39UTU (Combined analysis) 1/1"1mﬁmiwﬁ%m&mﬁamwhmﬁmmwsumﬁuﬁf WAL ILATIENNTT
povaUBIYRITUSHONguANMWINGoNTIVaINIANY
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I a

fanssud 1 MsUFuUTIRugaTeIR LT

9
IS a

MsUSuUgusaATeiasiu didunsiammiugdndeisiulilinandnas Usinauazannm
utlags wngdmiunsuussy uaganudaiianeiy Tedmwau 1 Wug Aiunisfusesiugainnsy
Fnsinums Whduiugsuses Tl 2562 leun dudeinsuiuddoum 3 Mlvnandngs 232 Alaniusie
15 gandniugdeum 36 (212 Alansusals) wagiugdouin 72 (217 Alansusals) Sevas 11 uay 8
pdU waglimiin 1,000 wiaede 71.1 n¥u (Table 1) fivefidudutligs 58.37 wWosidus ane
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LarSnIINTINNZAaeN 1 : 5.7 AunNYesdasen savAnu nseu lifinduwduder waznisanun
ashiane

1.1 meufulseiugandeniiodrunulsasudls U 2552 fingusvasd Wlousuussiugin
Jenliinandnuazaunimgs uazdumuselsasuds mangdmiunisuussiidudsenuas fudu v
MsnAaessEningl 2559-2564 Agudidefivlsdeum lnonsuaiugsevindudoniustoum 72 uay
fugiunaan 2 Auaneiugiumiulsasiuta 91w 4 Wug laun Psj-B-11-17-6 NM 54 NM 98 uaz 18-
176 SavtsnsnaNady Sy 16 guan UgndnidonuasUssiiunaniauazmaaaunudiuniulse
udunounsUTUUITLE Ussduiusi 4 Suseu Ae maFeuisuidesiu mstlBouileunnsgu
waznsiUFouiisuluviesiu uazdsuifisululsinunsns U 2559-2561 Ad@mindeuin Javia
uasanssd Srfamvsysal SmiaRualan wasdmingloiy nud dadieafiesaeiud/iug Tiande
WRABTEing 193-228 Alanfusiols Tnefudeaanesiug CNMB08-04-06 Tnandniadegsan 228 Alan3u
sols duToamtuddoum 72 uddoum 8a-1 uagiudiunalau 2 Wnandniade 211 206 uag 193
Alandusiols audsu s 1,000 LM%@LQ%&@Q%MN 57.1-68.5 A5Y 5’3L6’ﬁmmaﬁuﬁ: CNMBO08-02-
02 Toimin 1,000 win 67.6 nu dwiunguu dudeaiie 8 aneius/iug Wnandnindoogsznin
138-164 Alanfusiols Inedudedaneius CNMB08-02:02 Winandnindugsgn 164 Alandudels daden
fiudFoum 8a-1 Wusteum 72 waziusiunsiau 2 Wnandaiade 158 152 uag 138 Alaniusels
pruady dmn 1,000 winedsogzning 51.5-64.2 n¥u wazduderasiug CNMB08-00-02 v
dhwtin 1,000 wén 633

1.2 nsUfulsswugaaifenilonanangs U 2559 inguszasdiiieusuuseiusiudedlils
nanangs Inggeniniugiusasedratesionas 5 Aifiunsseningd 2559-2564 nsnaaesdigudide
filsdoum Tud 2559 vinmsdndenaneusilvinandngs S1uau 5 aeiug fe anesus VC 1485-28-
3-3-3 VC 1488-2B-2-1-7 nueslil duauevon 4 uavuasadTsd 4 vNISauiug 1031w 20 Aray vin
nswanstug Iéaanandana (F) vnnisugnlaglivhnsdmdentudad 2-4 Tneiduifen 1 #n 91nyndu
s I Hundaing 2-a (F,-F,) 1§s1uau 642 7,573 way 9,594 fu audey O 2561-2562 Ugnuag
é’mﬁaﬂqﬂwam%’aﬁ 5.6 (Fs-Fo) Anidonauiilianuaisnnsinensim SdusInsandanse Sruauilnde
fugs IwInuanseiinun wazvwawanlvie) vedusazanay WWI1wIL 215 uaz 34 aneiug ANy

U 2563-2564 Ugnuazdmidendudenaneiuginimii Alvanvazia suinwdelvg uwagilnan
uiaianolddiuau 34 wag 16 aeviug nuddu wud TorgTusenaen 50 Wedldud seming 36-41
Fu ey Fuilnusnunsening 52-53 fu erguilnun 50 Wedidud sening 60-63 fu ergfuiAviien
TN 63-66 Fu @neug CNMB-HY16-02-11 uag CNMB-HY16-02-12 Tenguifuifeusiani 63 Ju
AHEAUTENIN 56.8-73.0 IwIuiinderuszndng 13.5-22.5 fn @reiug CNMB-HY16-18-07 Tviduaiu
Hnsesuasan 22.5 fn anuenilnssning 10.5-14.5 lwufuns uiuudanoiinsening 11.0-14.0 wién
thmiin 1,000 wila sE9i03 62.1-78.6 N3 aneug CNMB-HY16-02-11 T¥hiawtin 1,000 \WARGIER 78.6
n3u dwiiniudasefuszving 8.0-12.6 ndu anewug CNMB-HY16-02-11 Wi wiiniudasiesugaan 12.6

22



n¥u nawAniady sening 169-269 Alanfusiols siugiumanan 2 linandngean sesawnliun anewus
CNMB-HY 16-14-01 uaga1eWug CNMB-HY 16-18-07 Tinandn 269 258 way 247 Alansusols
ALAIAY

1.3 msUfuuseiugaadeaiiadumulsasutldlngdsnsuaundu U 2559 Tinguszasdiile
Ududgatugandenlisunmusuds wazldnandngs sndunisfiquéidefalsdoum szmined 2559-
2564 1ud 2559-2562 insfaidenaneiugiidguantadiuniulsasuiwesdnderainundasy
fiugnssudnTen $1uan 4 aewus Ao aneviug VC6468-11-1A LM19 VC1163-12-8-1-2-B-6 Wag SUTI
yhmssauiugszrieiuddoum 84-1 (Fusdu) Auaeiusiumunution 4 aeiug Idgnuan F,
U9 4 Aran insnaunauludaiugdouin 84-1 91uu 5 adq iioa$radugnuaundy BCsF, T
2563 yinsugnanmas BCsFy wazUansliinmsnauseaiieadradulsyeins BCF, wasdndendudii
anvazmiioutoumn 84-1 wazllauausuniuselsaswla inuwdasensdu lesuau 102 aneiug
U 2564 duidlunisugndanTergnuanndy (BCF,) Tneugnifususieuns Tneldusdeunn sa-1 1Jusiug
Wisuiiey Useidumafulsasudduanimsssuwd fiuifer uazdufindeyassduszneunanin
ﬁ’mﬁaﬂmaﬁuﬁ:ﬁﬁé’ﬂwmsﬁﬁ Fumansa laidy Tinandngs wasdunulsnsmds an 4 guau 1d BGF;
U 99 Aneug

1.4 n1sUFuugewugaadenileUsunuazauamitege yai 1 3 2559 iiinquszasdlile

9
a

Usuussiusidedlvilinandauazuiunnudsge vinnsdmdenaetusiiuiinauazaunmulsgq
MNndUTeiusiuTes uaziusiiunsUuUssTuglngIsmsa185ed s 5 aneus Ao Wuddoum
84-1 ﬁ?EJ‘VV‘LJﬁ: CNMB 06-01-20-14 CNMB 06-01-40-4. CNMB 06-02-20-5 waz CNMB 06-03-60-7 Tud
2559 yirnnsuanuglaganandafl 1 (F) 9319.20 Auay Tl 2559-2560 vinsugnlaglaivinnns
dadonlutail 2-a Taatfuiier 1 in aamadusantu Indumdndai 24 (F-F) éedmwau 474 8,560
way 7,018 AU MUa1eu U 2561-2563 Umuazﬁ’mﬁanqnmam%’aﬁ 5-7 (Fo-Fy) ¥nnsdaidendudili
Snwaigynanmanuasiin Srudanseudouse TuuiinAedugs Snuwdsdeiinunn vwinwdning uaz
Hnanuiashiaue vesusasdudu 1981uau 208 86 uax 48 anewus suddu Ussdunandaluduns
Wisuisuidess Tl 2564 $0uau 48 aneug uasiusiuses 2 fug $1uau 3 41 3 aowd Tiun
fguditofivlsdoum audidenssiaunisinusinesysal Lazuuamaasinanmeivads sunoinda
Fafadoum wudadauduatis 50 aresiug Thiiaiin 1,000 winsewing 62.8-77.9 n3u (70.623.2 n3a)
Tduiindedueds 13-17 in (15.0£0.95 i) Winandnindsszning 166-223 Alanfusiols (192:14.2
Alan3udels) vionsdndendadenilidnyurnanisinensie nandngs Snauilndesiugs wazuug
widelng) 1¥suau 20 aneviug werdhgnisussidiunandslutunousioly

1.5 nsUFudseRugaadenileusuimnasqauniwudegs yail 2 Y 2559 Tnquszasdiiie
Uiudgaiugindedliiviinuudags uasnanangs wmanzdmiunisuaniudu 9 2559 vinnsmaaes
seminad) 2559-2564 Aguiideiialsdoum Wl 2559 hmsuamitugsenisiusdndonidnuuzuts
gNUNAsTIUTIUENIINANTET uaztusINRITILANANARge S1uau 14 duau U 2560 vin1sugn
gnwautadl 1 ieinuniAusdasiudulunsiazguan Ieudadad 2 S1uu 8,560 fu U 2561-2563 Ugn
dadanludafl 3-5 Ineld33n1sAndenuuu single seed descent method FaLdendufilinandn waz
unuiindesiuas vuawaning dwdadela waelvinaudduningdladiuu 10,292 fu 9,810 fu
uay 728 angiiug audidy T 2564 Ugndnidendait 6 Tasdnidenduduailinandngs dnuagnsasud
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o 1,887 anewiug fiongTuoonnan 50% sewing 45-50 Su (48x1.8 ) o1gTuilnusnursewing
60-68 Yu (66+1.6 1) 81y uAUIALITENING 69-72 Fu (71x1.1 Fu) ANugefusening 52.4-74.4
URLIAT (64.9+7.6 Lufiuns) TuduilnAesuszning 14.8-31.6 in (22.6+4.5 {n) Suuwdeseiln
5¥71919 108-13.4 1wl (12208 win) dmifnwdndedusening 9.7-17.5 n¥u (13.3:2.4 n¥u)
Lagimin 1,000 L&A 5819 51.0-66.4 N3 (59.3+4.7 nw)
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s
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MUAAY

9 2560 Usidiunandaludunounsieudsudowiu fuderameiugnarsaniugdoum sd-
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NAREY Wazilosduszneunanand et iusuifisuinasgiudeld
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nsUSsudieululsinunsns Sauau 8'@n1ufl 2N9uNuN1TARBILUY RCB $1uu 4 61 §2de7
aeiusnanefidaidenlddiuay 5 anesiug uaziusuasgiu 3 us U 2563 Wnandnindsegsening
191-212 Alanfusiels anorius CNMB-CN 84-1-211 WinanAmadsgean 212 Alansusiols dwiutmiin
1,000 wiiniadsagseniag 66.9-69.9 n¥u CNMB-CN 84-1-095 Tt wiin 1,000 wngegn 69.9 n3u
ward 2564 Winandndsogsening 153-178 Alansusiols dmsuiniin 1,000 winadsegsznin
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1.7 nMsusziiudadienaewusieuiianzdmunmmdaiudu dadoniugindvafiadiuie
AnwiuTunaudsludiderareiusieiu sinisneaeddudnden 8 aneiud/fug Jsznaudae
FugunTgIU 3 iug Ao Fouwm 72 Foum 84-14 uaziunanau 2 uazaneiusiilinandngs 5 aewug
A9 CNMB 08-04-08 CNMB 08-05-07 CNMB 08-04-06 CNMB 08-09-06 ag CNMB 08-02-02 ﬁﬂgﬂiu
auds 9191 4 T Insugnuazvensiwdniuiiiulamaasiuazvenefiudanueinas quéidoials
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Frununmuiiiudemnaneiug/ugiaanumdsmiavesiutisan (Paste) lnvegluseiunien
W BnTua1eug CNMB 08-05-07 wagiugiiuneiau 2 azagluszauinilendoy aua1Aunile
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Texture du 9 wudmnaeiud/fusiialndifsaiu funsviviudu wui ynaneiud/fug Temdiu
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duden 3 Alansu leuiduusis fo 2.68 - 2.76 Alandu Afuduuisnanesiud/sfugiavnla duanu
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sunsviutla vinjudulndidssuiugiuses sniiuaneiug CNMB 08-05-07 fiflaaunilamdadu
Anidnwalzlivnziunsyi fudy
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21 ¥ININAABUTIUIL 2 Yanadeu Yanaaaudl 1 Ao duder udiuau3s Wud/aeiug wasa
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NanNIvAARIYANAFaUTl 1 wuiden 22 aeusdunmdelsa (R) 1Julsa 4.0-10.2 Wesidud
vosiiufily §ude7 28 aneug dunulunatsdelan (MR) Hulse 10.9-23.7 Wesifudvesituiily
waziden 85 Wus/ameiiug sounesolsn () ilulsnszndns 27.9-88.3 Wesidudvesiuiily Tuvmed
WugwWisuiileu lawa Wugdewn 36 Town 72 Geum 84-1 Foum 3 uagiiuneay 2 souleUiu
nansrielsn (MS) Tuvauzdiiug uma.1 seunetunansselsa (MS) fedumutiunanssielsa (MR)

NaNSVIRABIYANAFEUT 2 nUBALTuIA 4 aneusiunusielsags Taglivsngeinisves
15a (HR) laun ﬁﬂﬂﬁuﬁ: CNBG-CN2-063-53-64-1 CNBG-CN2-063-53-70-2 CNBG-CN2-065-5-103-2
LAy CNBG-CN2-065-55-8-2 hagdalligaiac 61 aewug duniuselsa (R) fivesidudnindulsa
51114 1.3-10.4 waedidudvesiiuily duBe 18 anetusiumutiunatsdelsa (MR) iulsa 10.5-
19.0 Wosidusdvesiuily wagduTerfiad 31 aeiudouueuunatselsa (MS) WWulse 27.2-40.2
Wesidudvesiiuiily Tusmedivuiiuiouiiiou ldud Wusivalan 2 doum 2 Foumn 80 Foum 4
uazdoum 6 sumnudelsa (R) wagduToriugiumanay 2 fuhunduiudiuieufisuseunogdelsa
eUIIRIN

1.9 nsUszfiuanudtuniuvedlsaiidfgylududeaeiuginimdi Ussiuaiudumiy
Tsafiddnlududoasiugfnmi musiuu 91 Wud/aewus Tnsisgnites) Maukunsvaaes
LUU RCB $1u3u 3 91 Tndwunausuniudelsasuislunguds uaslsauouunsalualungsy
semined 2560-2564 FidunuiilsaSounaass quiideivlsdoum

nansUsTumiuntuselsasulsesdadeafiony 50 Su wuin lififud/aeiusled
sunusialsaswla ynug/aeiusegluseAugeuneidounauindelsna (S-HS) iWulsasening 30.0-
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uva.1 Faduiuguinsgiuseuneuiunarsiaiuniuuiunatadelsa (MS-MR) 1Julsa 15.1-48.0
Wosiusvaaituiily

dmfunsvageuanuiiuniudelsaweuunsalualudnderarsiuginand wud & 35
aneWug fumuliunanselsa (MR) [lulse 6.3-24.7 WesiGudvesiiufily wazduler 56 arewus
gounaUunasdelsn (MS) lnowudn dderiusiuieuiiiou loun Wusdeum 36 Foum 72 Foum
84-1 Fawm 3 Munwany 2 wasuva.l seukeUunansiisinunuliunaiwsialsa (MS -MR)

Ranssuil 2 MmsuFulsaRugaatianiian

mMsUSudgiusindenian sidunmsianniugiudefiilildnandngs vuiawdelng iz
dmfumamiginsen uagdunnilsa lddudafaddiuiu 2 Wug fiunsfusesiugainnsuivins
inwas T duiussuses Wl 2561 fail

1. Mdefadiustoum ¢ \Wuitusifiefosnmlumslinandnd oinasangs) 284 Alansusiels
asniifugfvailan 2 Sovar 24 Suurnwdelg Tagliiaiin win 1,000 wiaTasads 57.4 n¥y
andiiusinalandosay 10 wangdmunswizdasen Taglininandsenas 6,075 nfu uazdng
MsmNEAasen 1 : 6 geandmudtoun 80 uazfivaylan 2 faenilAmamau wazlkarsquamis
Tagunns funugedelsaueuunsalua wazangnisiuiieadl (Table 2)

2. fudeafadiugdoum 6 [uiudniiafosnilunislinandnd Taunwdelng Tagli

9
€ a

niin 1,000 wén 1ade 66 n¥u gendiiudiivalan 2 fesay 27 Winandniade 275 Alanfudols
gen31 Wudiweylan 2 Sevar 19 wariedesnm Tumslinandnfnitiugdeum 80 fwalan 2 g
dvdunisingdsen Tagldiviingasen 6,005 % detmtinwan 1,000 N3 gendniugdeum 80
wafiwaylan 2 fsendanuviu uazliansandmistnsuinis wagdumulsauouunsalua (Table 3)

2.1 myUFulgswugiudeaiiaduilenanangs yadl 1 Y 2548 : nswieuiieululsinunsns
sufiuns U 2559-2563 $1uat 26 WUas ilsinunsnsdmindeuim mwsysal uasadissd qlude
fiwajlan wazgnsing Timqustasdifieusuuseugindeifndliinandngs uazmnzdmiunsinng
2990 1IUHUNITNARBILUTRCB F1uau 4 91 TaeT 2559 suflunisugn dudeaiiadi 17 Wug/
aeus U 2560-2563 Ugndaderiamaneiusmauidadonld 5 aneiug wWisuiisufuiudoum
80 uagfiwajlan 2-nwUi dudeaiaild 3 aneus 16w aneus Ao CNBG-CN2-066-53-27-5, CNBG-
CN2-065-53-103-1 ua% CNBG-CN2-063-53-50-1 loinandniadugedian 275, 274 uaz272 Alansusels
puddu gandiugFoum 80 uariivajlan 2 filvinandniade 225 uay 251 Alaniusels Wity 21-22
way 8-10 wWasdus audsy dwmsuimiin 1,000 wia wuii 3 anemiug lawn CNBG-CN2-063-53-50-
1, CNBG-CN2-066-53-27-5 waw CNBG-CN2-066-53-13-2 TWhinutiin 1,000 widniadegean 63 n3u gand1
ftusHeum 80 warfiwallan 2 Alsiwiein 1,000 wia wds 59 uar 55 ndu Wiy 7 uay 15 Wosidus
AUAINY

2.2 n15USuUTIRugATeaRanianandngs yafl 2 U 2553 ddunisd 2559-2564
Tinquszasdifieusuusaiugindeindliinandngs vunmdalnguagimnzdmiunsmigisen
sfiunsUssdiunandsludunsieudoudewiu Tl 2559-2560 Aadenaneusdandefas il
wandngauarvutnmdalvgld 18 aewus uas S1uau 12 aneus amddu Yssdunandeluty
Wisuisunasgu Tl 2561-2563 dadendadenfiamilvinandngs wagvuawdalng 9w 7
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g1uMus WUl @a1uug CNBG-CN80-234-58-3-121 Tvinandngagn 288 Alansusals asndiwug
Wisuileuiivalan 2 wazdeuiv 80 Wiy 22.5 uay 14.2 Wasidus auaisu dwdudhmidn 1,000
wifn nudn aneug CNBG-CNB0-234-58-5-13 fuwimudaluajlyiiinin 1,000 wingean 76.4 niu
aendiusfivalan 2 wazdouin 80 WAy 21.0 uay 14.2 wWedidusd uazd 2564 Usniunandnludy
Wisuiisululdinwnsns 1w 5 anudl dudeaRadianeusdiiau 9w 6 aeius uazwug
Wisuiigudeusdoum 80 waziivgylan 2 Tnguszidunandndndoafiafmainnisiinzis
(combined analysis) TN uUYHANARLAL LN 1,000 LWAA WU Waa0adnwuLilALLANAI
seninaiug uailufduiusssniaiuduazanmuindouludnumeioin 1,000 winwidu e wus
Wiguilguiivaglan 2 wazaneiug CNBG-032-490-55-65-3 lvikandnasan wiriu 302 wag 294 Alansy
ol audrdu dmduthviin 1,000 wWaa wuin aemiug CNBG-CN80-234-58-5-17 fvunmuaniveyl
thwiin 1,000 wingean 67.0 nu gendudfivalan 2 uasdbum 80 Wiy 21.0 ua 23 Wodidud
QMR

A a o o

2.3 MsUulgeaRugauTeaRnLnenanangs Yai 3 U 2554 aafiunnssendnel 2559-2564

q
a a o

NinguszasdlieUTuUTeiugnlesimviinandngs uagwunzdmiunsiwagaisen #an1saiduny

A a

Tud 2559 Andengnuay 2 ya Ao YananAnadludIn 4 9w 10 gray wasdan 6 91w 10 Aray

9 Y
v o w

ARLATIUIY 2,244 fU kAL 2,818 AU AUANU U 2560 ARLADATIN 5 kA 7 131U 674 way 923 A
puadiu U 2561 Andandaf 6 wae 8 LaTuau 960 waz 197 anewug anuaiu U 2562 Andendin

s J

7 wag 8 1aa1uIu 240 war 160 @gnus auannu U 2563 ddnuseiliunanantudunisseuiieu

3
fa o v [

Bosdu Agquditefinlifoum uay quiitouasiaunudnwusfivanyd 11aunuN15MAa83uUY RCB
$1uru 3 61 AadenduTeafadnfilfondags Wsiuiu 12 anewus Wnandnogsening 269-318
Alantudeld gandnfusiviouiisudoumda wagdoum 6 U 2564 Ugndad safmaneiugsiuludy
nMaFBudisudesiu S1un 28 aneiiug Wisuifsufuiugdoum 4 wazdoum 6 S1uau 2 aanud
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Abstract

Research and development on mungbean production technologies after paddy rice
conditions project was conducted during 2019-2021. The objectives of the project were 1) to
research of planting time suitable for growth and yield of mung bean planted after paddy field
under soil moisture usage and irrigated conditions and and 2) to research and develop the
technology of fertilizer management for benefit of mung bean production after paddy field. The
experiment was conducted to examine the effect of soil moisture level on growth, yield and
quality of mung bean planted after paddy rice in silty clay soil and sandy loam soil at Chai Nat
Field Crops Research Center in the dry season of 2019- 2021. In 2019 during January to March,
the experiment was designed as RCBD, with 4 replications, 6 treatments consisting of planted
after flooding and draining, then leaving for 8, 10, 12, 14, 16, and 18 days.-In the silty clay soil
was found that planting mung bean after 12 days of drainage (soil moisture 27.11 % w/w) gave
the highest seed weight of 305 g¢. Whereas in sandy loam soil result that planting mungbean
after 8 days of drainage (soil moisture 14.30 %w/w) gave .the highest number of seed
germination about 74.5%. In dry season of 2020 during December 2019 to March 2020, RCBD
was applied to the study with 4 replications, and the treatment was defined to determine
the soil moisture content by irrigation at different levels of field capacity (FC) comprising 100,
90, 80, 70, 60, and 50 respectively. Addition, the plants were irrigated at the planting date and
at the flowering stage R1. The results in silty clay soil indicated that irrigation at 80-100 %FC has
no statistically significant difference intthe percentage of seed germination. By irrigation at
100%FC, the highest percentage of seed germination was 45, but greater than that of 50-70%FC.
The severe drought caused- adversely affect mung bean survival until made it impossible to
collect data on growth and yield of the mungbean. According to the results in sandy loam soil
that irrigation at 80 to 100 % FC has no statistically significant difference in the percentage of
seed germination.By irrigation about 80 to 90% FC, the highest percentage of sprouts was 98,
greater than thatof 50 to 60%FC. In dry season of 2021 during December 2020 to March 2021,
the experiment'was set up using 3x3 factorial in RCBD, consisting of factor 1: irrigation at three
levels of % FC 100, 80 and 60, factor 2: irrigation at three duration i.e. V4 once, R1 once, and
VA4+R1. The result in silty clay soil indicated that irrigation at R1 or/and combination promoted
growth, yield, and quality of mung bean. The irrigation at 100% FC R1 stage gave the highest
seed weight was 847 ¢. It was observed that irrigation at 100%FC had approximately 87.11%
seed germination. For sandy loam soil, it was found that irrigation about 80%FC at V4 + R1 had
73.89% seed germination. Irrigation of 100% FC at V4 had the highest seed weight of 728 .

The experiment was carried out to examine yield performances of nine planting dates
for mungbean varieties grown at Chai Nat Field Crops Research Center in the dry season
of 2019-2022. A randomized complete block design with 4 replicates in nine planting dates was

defined as December 1% and 15™, January 1%, and 15™, February 1°' and 15", March 1*t and 15™,
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April 1°'. The results in the dry season of 2019-2020 showed that planting dates on 1°' and 15™
December gave the highest yields. Whereas, the dry season of 2021 showed that planting dates
at 1°" and 15" December 2020 and 1°' January 2021 gave the highest yield, although found
infection of powdery mildew but it has no effect on yields, whereas the infestation of insect
pests found a small number of all 3 years.

Effects of fertilizer management on growth and yield of mungbean grown after paddy rice
were investigated on Derm Bang and Buriram soil series during 2019-2021. Eight fertilizer
applications, including 1) No Fertilizer and No Rhizobium bio-fertilizer, 2) Rhizobium bio-fertilizer,
3) N-P-K based on soil analysis, 4) chemical fertilizer 12-24-12 (25 kg/rai), 5) Rhizobium+P-K based on
soil analysis, 6) Rhizobium+1/2N-P-K based on soil analysis, 7) Rhizobium+Foliar fertilizer and 8)
Foliar fertilizer. The results in Derm Bang soil series of 2019 and 2020 showed that all fertilizer
management methods yielded no difference with average yield 163-240 and 194-268 kg per rai,
respectively. In 2021, the results showed that the application of N-P-K chemical fertilizers based on
soil analysis gave a highest yield but it did not differ from the applicationof rhizobium bio-fertilizer
with chemical fertilizer P-K based on soil analysis, rhizobium bio-fertilizer, rhizobium bio-fertilizer
with soil chemical fertilizer ¥2N+P+K base on soil analysis and 12-24-12 chemical fertilizer. Benefit
Cost Ratio (BCR) in 2021, however, found that application of rhizobium bio-fertilizer, N-P-K chemical
fertilizers base on soil analysis, chemical fertilizer 12-24=12, rhizobium bio-fertilizer with chemical
fertilizer P-K based on soil analysis and ¥2N+P+K base «on soil analysis achieves BCR of 1.02-1.18.
The results in Buriram soil series showed that application of rhizobium bio-fertilizer, rhizobium
bio-fertilizer with soil chemical fertilizer %2N+P+K base on soil analysis and 12-24-12 (25 kg/rai)
chemical fertilizer gave the greater yield than that of all treatments, but rhizobium bio-fertilizer
application achieves the highest BCR of 1.8.

The effect of chemical fertilizer and rhizobium biofertilizer management in mung bean-
rice crops system on nitrogen fertilizer usage rates in rice field was studied in clay loam to clay
soil at Chai Nat Field Crops Research Center. Chai Nat 84-1 mung bean varieties was cultivated
and harvested in=2019-2021 as a guideline for fertilizer management in mungbean-rice crops
system. Split plot experimental design with 4 replicates was used. The main plot factor was the
management of chemical fertilizers and rhizobium biofertilizer in mung bean cultivation are;
1) no chemical fertilizers (N-P-K) and rhizobium biofertilizer, 2) chemical fertilizer (N-P-K)
according to soil analysis without rhizobium biofertilizer, 3) phosphate and potash fertilizer
according to soil analysis (P-K) and rhizobium biofertilizer. The subplot factor was the use of
nitrogen fertilizer at the recommended rate according to soil analysis in the rice field with 4
rates (0, 6.5, 13, and 26 kg N per rai). The results showed that the application of phosphate and
potash fertilizer base on soil analysis and rhizobium biofertilizer resulted in the highest nitrogen
fixation efficiency, a number of nodules, fresh and dry weight of nodules. There was no

significant difference between treatment in yield per rai for all 3 years of plantation.
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An analysis of value to cost ratio (VCR) found that every treatment of mungbean
cultivation gave a low return on investment. In the first year, RD 41 rice varieties cultivation after
mungbean planting showed that the mung bean fields without any fertilizer showed a good
return on investment when planted rice with nitrogen fertilization at 6.5 and 13 kg N per rai with
VCR values of 5.25 and 3.25, respectively. For the second year, it was found that rice cultivation
showed a good return on investment when rice was planted by applying nitrogen fertilizer at
the rate of 6.5 and 13 kg N per rai in the fields that were planted mung bean with chemical
fertilizer at the rate of 3-3-3 kg N-P205-K20 per rai had VCR values of 6.9 and 6.11, respectively.
While rice cultivation with a nitrogen fertilizer at the rate of 26 kg N per rai in mung bean
planting plots with chemical fertilizer at the rate of 0-3-3 kg N-P205-K20 per rai together with
rhizobium biofertilizer gave a good return on investment, which had a VCR.of 2.18 for the third
year, Planting rice in the fields that were previously planted with all three"methods of mung
bean yielded a worthy return on investment, especially in rice planting with a nitrogen fertilizer

at the rate of 6.5 and 13 kg per rai.
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45 wANINNINTTUITNIATUUINTEAUAILTU 50-70%FC pg13iltledAyn9adii uazAUTUNTEAU O-
30 WwuRmIAIUgN 7 Tu TAradewindu 16.65-18.78 WWesidudlagumin anas 0.45-1.6 Wosldud
= a ao o & a = = o g v = Y a v = oy v
Wesnnfunvihniseassisnwuslufumieivunseuds Juhlinmaessunhauliazideavilaein
Inganzegadedlonuiinauaugs 1wy 100%FC fnavinliwdndandesentien msenthfuwuuiiy
ilrduuausenios wasauienualeUssaudsuaazmeluign awu nsmaaesluliisdudinle
WigansidguwUasresnuduluaugsieuddulgn 7 14 28 35 uag 42 Jundelgniisedu 0-30
AT nulsinaenuduluivanamiuszeznalgnleenssuisnlasuunnseay 100%FC 90%FC
80%FC 70%FC fUSurauaudulufiuanasdaundiuugnauia 42 Jundaugn sening 4.13-4.29
Wesidud Tuvaueiingsudsnlasulniisedu 60%FC way 50%FC dusinauaruiuluiuanas wiiu 3.28
wag 2.95 Wesidud auddu vl Usunaanuulufuisedu 0-30 wuRwasudadan 42 Tuvesn
ada 1 a ! ¢ @ (3 1% v ! o 2 o Y & =
N3INTBRANRRYTENTIN 14.15-15.67 LUBSLTUA Uazmiglnananina v idnuiuaunlelunlacd
Suudesisliannsaiuteyanisvezeennonwazsinunananla
HAN15VARARY qauds U 2564 Aidun1sneaeasulgnandediuil 8 suiay 2563 wazisuiy

WNe2TuN 10 Auran 2564 wadlasigvantfniaundvesduiiviinisnnasy Ja1 pH 6.81 USuwu
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Juveing 1.14 wWeiud Yinameanesaiiduuselownl 14.47 Sadnfusenlansy viunalwuvaidoy
fuanudsuld 108.55 Sadnsudenlanty amnuduiinnuqauindiszdu 0-30 wuRiues vy 109.26
fladuuns ladeneanesa dns1 3 Alansu P,Ossials niouugn

Umaerudulufuiissdu 0-30 wufuns (Weddudlaeniin) wWisuwamndisnaives
MTIATIZ I8UA 7, 14, 21 (Svee V), 28, uag 35 (Sxoy R1) Jundaneuusn lagusuimmnudulumy
aevidaneuusn 35 Yureunisliiszey R1 yanssuisiidade 12.65-17.32 Wosiud viedl nssisd
1§¥ 0 1009%FC fiszey va + R1 fesidusiuunumisduanasggnilenouusnluuds 7 Yuaud 21
fu nounisliiifisses va anadou 3.64 Wesiiud waznssuisalasuin 60%FC ynsvazuaIng
WsiulaiieseiaeasUSinanudui 35 Su dlewSeuiisuiuusinanutuiissey Va anas
1n TnefiAnaduanas 3.72-4.35 Wosldus

SviswavesnslinfisysumuTusiie 9 989 Field Capacity sewesiudsusonluiiuiifiuien
Tusedusvezatvesnisiidn 3 ssee (v, RL V4 + R Twansnsiulussduilgddyniada tne
Wosifuddusenlufiufifuifeigeanlunssadsaldsuiiseduanudu 100%FC fiszes va + R1 dauads
88.78 \Uasiiug

SnSnaveanisliindisysunnutusiie 9 989 Field Capacity Aoguauduiuierluiiuiiiv
Aerluseduszosnatvesnsiin 3 seey (V4. R1, va + R1) lilmndnefunieads Tngsuiudufiv
Aerluiuiiiuiegegalunssdsildsuisefuaudu 100%FC fisvay va + R1 fdiads 205 fu
uazingalunssudsAlasusERUATITY 60%FC Tiszey Vadigiade 181 du Tnsfidtadensauisdlésu

fuautiu 100%FC fsuausuiuiengegn 198 #u wad nesBiliihesey R1 Sdwnudufuife

g9gn 200 A

Y 9

b

SvsnavenisliiniisefunInEdunag q ves Field Capacity Giammqwmﬁuﬁiwz va
Tusedusrezinaveenslyun 3 sveg(va, R1, Va + R1 ) ldunnansiulussautdvdAgynisada tng
AugeIasdufisyey Va geanlunisudBalasuiiseduaanudu 60%FC fiszoy R1 aiade 16.3
wuRng uazmaalunssuTsAlFsUszauAINTY 100%FC flszoy Va Tenads 13.7 wufiung Taod
AN TIsTlATUTE AL B0%FC Augewesiugegn 15.3 wuRiuns uasnsauisiliisses
R1 flAN1E9vRIRUEaNEn 15.8 1Umwns

SviswavasaslifisziunnuTusing q veq Field Capacity setrmiinduwisfiszes va lussau
Syo210a1909n 1SR UT3 S8y (V4, RL, VA + Rl ) laduansinafulusedulvdidynieaia lnogeanly
nsTuAETlASUTIszRuAILTY 60%FC fiszoy R1 Sanads 0.67 nsu uagsanlunssuisildsusedu
AT 100%FC fiszay Va SAade 0.35 n¥u Tnsfidnadsnssudsaldsussduainudu 60%FC
fehviinduuviagean 0,52 n3u way nasuAsTlvinszey R1 Sdmiinduuisasan 0.55 nsu

Snswavosnslitnfiseduanutusiig 4 va3 Field Capacity foaugavasfuiiszes Rl
TuseusEosnavesmslin 3 szoe (V4 R1, V4 + R1) luunnarsiulussautlvdfgniein lnsaay
amosiuiiszey R1 geanlunssuisalasuiisefuannutiu 80%FC flszay R1 fAnade 24.5 wufiuns
uazsaelunssAsilaTussiunuty 60%FC fisvar va + R1 fidiade 21.4 wufuns Tasfidiade
nssuABAlASuUTERUAIITY 80%FC AugIvDIugIan 24.5 lwuRng uaznsaisiliinssey Rl
1ANNGIVBIRUGER 24.2 LTURLIAT
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SnEnaveansliuTiszRuaAILT usng 5] 994 Field Capacity fovmifnduuieiistes Rl
TusedUsruznaveInsIvin 3 Svee ( V4, R1, V4 + R1 ) lduanansiulusegauisdfgnisada lngy
auanlunssisiildsuiiszduanuiu 100%FC flszey R1 fdads 2.67 n¥u uagsaelunssisilasy
sefuANTY 60%FC fiszey VA + R SAuades 2.02 nfu Tnefldnadsnssudsalasusyfuninudy
1009%FC Trimiinduuiagean 2.4 n¥u uaznssuisiliinszey R1 Smiinduuigean 2.40 n3u

Sviswavosmsliifiszsuaudusing 9 w04 Field Capacity siedhusuiliniiszozifuieslusesu
SyuLnaveensIviun 3 seee (Va, R, VA + R1) llusndnstumnsada IﬂEJEj\if,jﬂﬁLUﬂiiﬂJ’qa%‘ﬁlﬁ%UﬁizﬁU
AIUTU 100%FC Tiszey VA + R1 Sanads 14 dndedu dvlasiadennnssuisinaaeudianaie 10-14
ARLLED!

SviswavesnslifisssuauTusing 9 984 Field Capacity slosuiuudaseinfiszezfiuien
TusgduszezinatveaniIsiiin 3 seey (va, RL V4 + R1) ldusnsnefunieada Imaqaqmiumsﬁ%ﬁ
Igrsuiisesumnutiu 80 uaw 100% FC Slrade 12 winseiln nssuisdiliinszes RT fidiads 12 wia
woiln
Svswavasnsliiisziua L usng 5| U84 Field Capacity der it andanzie
Tuiuiiiudeslussiuszosnaivesnsiiin 3 svey (v4, R, va $RT) lusnsnsiulusssiutfoddey
yeadd negeanlunssudsaldsuiiseduniiuiu 1009%FC fisgoy Va + R1 Seiade 847 nu wagshan
Tunssudsfilasuseiuninutu 60%FC fiszoy Va flenade 287 nsu Inefiduadsnssudsilasuseiu
ALY 100%FC Simdnudn 701 n3u wavnssudsiiliisygy R1 way va + R Sdndnuda 512-
556 N3y

svsnavesnsiiinfisyiuaiudud1e.g ves Field Capacity seanuduluwdnlusy v
svozia1esn sl 3 svuz (Va, R1, V4 + R1 ) ladusnerstulusedudeddymaadn lnomanly
nsaaAsTlaYUAiseunTINTY 1009%FCTisves Va Taiade 1036 Wosifud uavgeanlunssisilasy
syRUALAY 100%FC Tisves RL fiAeds 10.61 wWeddus

SnsnavosnsliiniséruamnuTusiig 9 ¥99 Field Capacity fallosidunainusonvaauanly
svavna1vaemsirinfissey Ve +R1 uansrsfuluseiuded daymeeada Inenslihiisssuauidy
60%FC yiliUafiduiamsonveudngsan dAnade 99.2 uazianlunssudsilid 100%FC
fidiade 96.8 Wadidus

Svsnaveensliiniiszsiuninuusiigg ves Field Capacity Aowosidudniusenauyseived
wénluszduszeznatvesnnsiii 3 szey (Va, R1, VA+R1 ) ldusnsinsiuluszautsdrAmisans oy
eanlunssdsilauilseduaudu 10006FC fszoy R1 fauads 98 wWeddus uazsgalunssnisi
IhSusyauauy 80%FC fiszay Va faade 93.5 Woddud il nslitnfiszey R1 fduads
Wesiduinnusenasgn 97 wWaesidus

nansnaaasiufusiaiorusutunse

Aunlameaeuiidenuduiuuunsie (Sandy loam) AMURUILULTIN 1.64 Lag 1.64 n3u
siognuIAfleuRiung Asefu 0-30 way 30-60 LwuRAT AUEFY Snsnseudan 8.74 uag 3.06
wuRnseatalug Aseiu 0-30 uag 30-60 WUAIAT ANUAIRY mm%uﬁmmﬁ;aum 25.66 uag 33.49
1a8wns 0-30 wag 30-60 WURLIAT AIUAIAY mm%yuﬁfgmﬁmm'gs 23.49 uay 31.37 dadiuns 0-30
LA 30-60 LwuRunT auddu @1 pH 5.83 USunudunieing 0.98 wWeddud Uinameanedaiidu
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UselemiiBinseianeds Bray I-P 40 fadnduredlansy wasUSunaldnuwadouiivanudsulaiasizd
Me38 NHOAC 25 fiadnsusioilansy Fdlddelulnsiaudng 12 Alandusals wasdelnunafeusnsn 6
Alansusials wiauugnynnssuis

mawAsuuasesnnutulufudesiuiugusen

artulufuresusioznsands w fulgnuandistu Taonsadsiugnudsinssuieiud 8 10
12 14 16 uaz 18 Fuilautuilssdu 0-30 wufans windu 14.30, 13.52, 13.41, 13.26, 11.60 uaz
11.46 Wasiiud Tnsdmin nuddyu wazanudulufuanasmussezinaiveanislgnduden Tay
dnUgndauden 7 Su fuusteznsaiiugnudannsruneiuds 8 10 12 14 16 uag 18 Yu Sarudu
fisyiu 0 -30 lwufums anas 0.7-1.1 Wesldudimdeiios 13.18 12.41 12,75 12,51 10.77 wag 10.29
Wasidud audidy Tnsuinmerudulufufisedu 0 -30 wufiuas anssuishauitgnauivasy
e 42 Jundelgnanatniowion 9.21-9.93 Weslud (anas 0.98 fis 3.76 wWasdudainiuugn)
Tnefiradoniiy 9.93, 9.69, 8.99, 9.97, 9.79 way 9.21 iWesdudvesnsnAiUgndiainszunetud
8 1012 14 16 uay 18 Yu mudiy lasnsUgniadomdmnssuisdiid 8 54 vilvisiuaudusen
udsgn 7 fu luiuiliuiendaity 74.5 Wosifud lurusiinugadifieamdsssuistud 12 14
8 16 uay 18 Yu fiAdsduiudusenviifu 67.1 55.4 36.6 22.9.Uaz 8.6 Weslud audfu fe
SnuauzAuiidosmuunmeunidusenovvemaeutl dufl nawiendulifiguassanuinduie
aziBoaudnsduammeutsan mviliiadudaduh i deifuurasu sanmduduiuuds fay
Fowdnisusenazluguassadenmsimundudiundiiduysel

navassziuATALluRoLgLAshTNuaszaroaNmAEN

dosnugndadeslindeniu danfudtdngerieoenaen 50 wWedidud lundouiu Taonssuds
fiugnudsainseuieiuda 14 12 10 uae.8 Tu sonnenfounssuidiugnudaszuistiuds 18 Ju
waz 16 u 1lunan 8 Ju 5’3L%mﬁﬂqﬂwé’ﬂmﬂszmafmé”a 810 12 14 16 uaz 18 Ju fAnugaiadas
2545 27.0 26.48 27.63 2845 uay 28.40 \wufiums Auddu uazAadstminduuiayiniy 5.43
5.63 5.48 563 5.40 uaz 4.80 niudenu mua1siu

navessziumLIUluAus AN ARLAz AL TR

nssuAfiugnd e mdtssnetud 8 Su Winondnwdaluiufiiudeldfiemesdenstudin
thviin 1,000 wdaiell nssuisivgndudemdsssuietings 8 10 12 14 16 uay 18 Fu Wiwmiinudn
Tuiufiufentads 46203 261 459 580 uay 245 Ny AUEW mamasﬁ%ﬁﬂqﬂﬁ’aL%mwé’qizma{fw
Wan 10 12 14 16 uay 18 1w auddu waniiesidudanuten wiiu 95.4 93.8 93.6 95.3 uaz 94.1
Wosidust veansauisiivgnindemdsssuieting 10 12 14 16 wag 18 Yu sy

Nndeyatufinuanismaassdildviliduiuguldinnisugndndeslufiusiuvunsenisugn
&9 niAer911uds 8 Fu egslsfinm aasvinisvaassnisugndndeindenty wiliiluuina
fusnsafuiioUssfiunansenunensasyiulawagnandnvosduden

Han1MAaas aauds U 2563 dndumsvaasasudgndnderiuil 8 funnau 2562 uaziFuiAy
Reriufl 25 nuaiug 2563 wuiAudanumutLTINATEeU 0-30 Lag 30-60 LwuRLNS 1Ty 1.89
way 1.62 nfudegnuiAfiufiuns aud1du Snsn1seudutiifisedu 0-30 war 30-60 WwuRung
WU 10.80 way 5.49 wuflunsdedalus auady m’m%juﬁmma;amuﬁﬁzﬁu 0-30 uag 30-60
WURIAT AU 75.38 Uag 107.21 Tafwns auaIsu mm%uﬁa;mﬁmmaiﬁsgﬁu 0-30 wag 30-60
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WURLUAS WU 64.45 Uay 91.91 Jafluns aua1au A1 pH i1y 6.10 YSunudunieing 0.8
Wesidug Usunaeanesaiduusslond (33 Bray I-P) 25 fiadnsusedlandy wazUSunaldnunadeud
uaniUdsuld (35 Exch. KY) 30 fadnfusiedlaniu wisuulasgnuazaaniudndudoanoulgniets
Fanmlsludey wagladowmindoudgnamuduwusiinmslddomuainseiau iud Jelulasiaudns 3
Alansusals uaztelnuvaden (K,0) 8031 6 Alanfusels nifulgndndeuarlihissduautuniu
n333% Wesududensenaelu 7 fu duesiduifusenluiiviiiuies (2xa maams) wuinsis
Agsusfiaudusziu 80-100 %FC Sesiduddusenliuanseuegaditeddaynieada daede
serine 97-98 Wadldud usgendinssuiBlihfisduanutu 50-709%FC ognsdidoddynsadn lns
AadssaanylunssndsalEsuthsedu 5006FC Wity 67 Woediud uarUSumauduiissdu 0-30
wuRlumsndeUgn 7 Yu Sanadewinty 11.50-14.63 wWesiudlastmidn anas 0.61-2.37 wWodidus
naAsuuUaswesTnaanutulufutisdaudiutgn 7 14 28 35 way 42 Yumdagniiszdu 0-30
WwURLINT YesuRaznITNIBAnasINTuLgN 1ade 6.41-7.45 Wedldus uazTuil 42 %EsUgnusaynssuds
flshfinudusgiusing q Senadesewing 6.49-9.28 ileduiadereannenieiln (svez R1) duifiv
A108719 20 AU ﬁmﬁmswzﬁmmmLLamfmﬁfﬂéTuLLﬁa wuusaznssAEnIslRninLTusRusg 9
lifinasionanugeuay gumiinfuuisogrefifodidayneada Tnodufal@eaiieaiuguade 11.25-1850
ufins wasmiinduue 2.35-3.65 ndusietu sl e snadifises RL wuisesy
arwduluAudnaviliduiuduluiiuiiioieunnsiuegdidoddaybm @in lenssuislvdi
58U %FC geiiavilisuauduluiuiiiufennniingssdSifisefuautiu FC o visdl nasus
Tshiilsgdueuy 100%FC fuausiluiufiiofsgen 225 fu udbiuandnemsadntunsadsli
hilseduauBu 90%FC 80%FC uay 70%FC Aifis uruduluiiufiiuiien 223 221 way 201 fu
puddy SannniinssniBiliifisedu 60%FC wag 50%FC AfTwauduluiiuiifuiies 164
uay 129 fu auddy uenaini damddiseaveuiulufuideonandnudaluiuiifuiunndaty
ogafldudndnydmnadia ‘wmfmawﬁmL:uﬁﬂgaqﬂiuﬂisﬁﬁiﬁﬁwﬁwﬁumm%u 80% FC Wiy 184.5
n¥u wilduandsmnsadftunssudBlrindisefuainudiu 70%FC 90%FC uag 100%FC ailanads
HanARAANTY 156.5-178.1 asw Wiinnninsadslihilsedu 609%FC uay 5006FC Flsiuanandn
Wity 45.1 wa 34303 sapddy Turnefimslihissdudng q Lifnadenmuninarusenvesude
TneflAadssenine.91.1-92.9 Wedldud auddu

Nan1IVIAARd aauds U 2564 Auflunisvnasaiulgndndeaiuil 8 fuiau 2563 waziianiy
AeaTudl 10 Turau 2564 nadiasiziaudinisaiivesiufiviinisvaass e pH 5.79 Usunad
fuviseing 0.83 Wedldud Usnameanledaiduuselov 57.83 fadnudedlansu Usmnalnumaidoy
fuanidaeuls 70.46 fadnfudedlaniu mm%uﬁm’ma;aumﬁizﬁu 0-30 LwuALLAT iy 80.33
fladues ladelulasiau 3 Alansusels wieudgn

Uinuaatulufudissdu 0-30 wufns (Wefdudlagtmidn) Wisuwlamndiaiaives
ASIASIEI WA 7, 14, 21 (Szay VA), 28, kA 35 (S¥8 R1) TUNaI00ULen Iﬂw%mmmm%ﬂuﬁu
Mendsneunen 35 Tureunisliiszes R1 yanssuAsiiieds 7.28- 9.56 Wedidud il nasuisd
1#¥uth 100%FC flsgey va fofifuduiinumnutuanasgsgaidionouusnluuga 7 Yuauis 21 fu
nounislithiissey va dnadeanas 0.8 Wesiiud uagnssudsitldsutin 60%FC fAndsuTua
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mm%yua@aﬂqaqm 2.79 Wosidud WowFeudisuiuiinumnutuiissey va fussey R1 ILET NPl
nsTIRALASUT 80% FC waw 1009FC

Sviswavesnsliisyfuaudusing q ves Field Capacity dewesifuddusonluiuiiiuien
TuseiusyeeaIveanIsivn 3 sves (V4 R1, Va4 + R1) Wunnarsiuluszautdodiagynisada lay
WoesiduddusonluiuiifiuiAsigegalunssudsild Suflseduanuiu 80%FC fszay va + R1 faalde
73.89 Wasidud uavsiaalunssuizilésuseduaiutiu 60%FC fisvos va lasdd1ads 67.11
Woslud

SvnSnaveanisliingisysuainudusiie q ves Field Capacity slosuiuguiuiosluiiudiiv
Rerlusiusrezinaveansliin 3 szes (Vva, RL V4 + R1) lduansnstumsada Tnesiuauduii
Aorluiuiiuioigeaelunssnisaildsuiissduanuiu 100%FC fisvy va + R1 fidiads 176 du
uazinanlunsndsilauseduauTy 60%FC fiszoy va + R1 fidnads 521 dulnefiriadonssisi
I§¥usedunutiu 100%FC fsunudufiuiengean 169 du uas n3suAsfliieges R1 uay va + R1
s nusuiuiiengean 163 du

Svanavenisliinfisziunnudurig 9 ves Field Capacity Giammgjjwaqéfuﬁiws V!
Tussduszernaweamsliin 3 szes (V4, R, Va + R1) lduansnafulussiuiloddameada lngANEs
vasduiiszey VA geanlunsnisilldsuiissdunnuiu 10006FC fisvey Va fauade 17.3 lwufuns ua
sanlunssudBilasuseiunudu 80%FC fiszoy R1 fAiade 13.8 wufuns Taefiriadenssuisd
I§$useRuALTU 60%FC Augeuewiugean 16.4 lwlfung Uay nndsiliinssey va farugees
FUGIER 16.3 LoURUAS

Sviswavasmsliifisziuanutusing 4 183 Field Capacity sothmiinduuisfiszes va luszau
syoga1weIn1sliin 3 svey (V4 RL VA + RL) liwandsduluseduiivddanieada lnogeaalu
nssuATlASUTiseRuAINTY 60%FCTisvay Va Tanade 1.27 nfu uagsanlunssuisildsussdu
AU 100%FC fiszez RLIA1R8e 095 nfu nsfidiadenssuisildSuseiuainutu 60%FC
fuhwiinduuiagean 1.22 n3u oy nasuisTiliinssey va Sdwminduuiagegn 1.14 nu

SvEnavenisliinsEiUAuTurg 9 184 Field Capacity Giammqwaaé’uﬁswz R1
TuseRuIzevnaIveInisiiia 35z (Va4, RL, V4 + R1) lluansefumsada Iﬂammgwaaéfuﬁiwz
R1 geamlunssuTsilasuiisedumnniu 600%6FC fisvoy R1 fduade 27.9 wufuns wasgalunssyds
lESusiunatuty B0%FC fisvay R1 fleade 223 wuiwns lnefidnadonssudsilasusysu
AT 6096FC ATINENVDINUAIER 26.6 1BURNNT waz nsTuIsTlvihsvey va fanugeosiugegn
25.8 LYURLUAT

SvanaveansliuTiszRuaIuTusng q ves Field Capacity sovminduuieiissos R1
Tusgdusrezinatveansiiin 3 seee (Va, RL V4 + R1) ldupndnafunieads Imaqqqmiumsﬁ%ﬁ
§5uiiseduninutiu 60%FC fiszos R1 fdads 4.64 nfu uagsaalunssudsalasuszduanudu
809%FC fiszez Va + R1 flrwade 3.33 n3u InefiduadonssdSilasusesunmnutu 60%FC idmidndu
uiagean 4.10 n3u wagnasdsillsiihsvesy va Sdwminduuigean 3.78 niu

Sviswavesnsliindiszsiunnutusing o ves Field Capacity sevmiinsuiuiinfisvezifiuien
Tuseusvornawenisliin 3 szes (Va4 RL, Va4 + R1) lluandnafunnsada Imﬂnﬂﬂiiﬁ%ﬁmaauﬁ
Anade 9-12 Hnsed
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a A I (% ) 1

vy . . "o & A 2 o

BnsnaveINsIMNTIsEAUAIINTURNY 9 V4 Field Capacity siodnuiumansolnissuziiuing?
Tusgiuszeznaivensliun 3 sseg (V4, R1, V4 + R1) lluandnsiunieads lnevnnssudsnneaeud
| a 2 = v % e v a o 2 oo 2
ALRRe 9-11 wanselin Fwnszeznsliiilviaadeduuudadeiinuiniufe 10 wassdekn

NINAVeINTIRLNNTEAUAINTUAS 9 V89 Field Capacity Aetuiniininiuaanainginig
Tuiumiudedluseausseziiaivenisiiin 3 szee (V4, R1, V4 + R1) Liusndnsiuneada lnegaan
Tunssusnlasunseduauay 100%FC szey VA dAade 728 nu wazsantunssuisnlasusyeu
AT B0%FC Nszey R1 AA1ade 323 NS4 lagNARagnssUIBNINsUSEAUAINUTY 100%FC 1l
goj v [ [ A A Y 9; =l 9; v I3 [
UUTnWan 605 U way NISUAISIINSYey V4 Tuvtinude 541 5y

INTNaveINITIRUINTEAUAINTUAIS 9 YB3 Field Capacity Aoal uduluiwdnlusgau
JrelIa1veINsiin 3 sger (V4, R1, V4 + R1) ldusnaeiunneads Tnadgnlunssuisnlasunsesau
AT 80%FC Nszey R1 dAade 7.67 wWosldus uavasanlunssudsnlasuszduainuiu 80%FC 9
seey V4 + R1 HA1e8y 10.77 Wesidud lnefinadenssuisalasusesuninudiu 80%FC fiasidud
Auduluudncan 9.76 Wesidud uaz nssuisnbmissey R1 desidusimnuduluwdnsign 9.63
Woasidus

a a v o A 1Y) & . y ' s & & I

BNENAVOINITIAUTITEAUAIUTUAIN &) VB4 Field Capacity: fiollosidudnlnuonvadiuanty
JEAUTLULIAIVDINITINUT 3 S¥ee (V4, R1, V4 + R1) luduansneafunisada tneianadoilasidud
AINEN 97.2-98.5 Wadl nshinissdiuauan 100%FC fanwmaeosidudninusengidn 98.4 wagyn

ngoJ a1 a & @ 6 [

seernsidAedslasidusnnueenwinty 97.8

dvsnaveinshiiniszAuAIuTLA1N 9 909 Field Capacity foiosiiudnlnuenauysnived
wianluszduszeznaiveansliin 3 szey (V4 R1, Va + R1) lduansnsiunisads lnefideieed
521319 92.7-95.0 Wesidud nisliinfiseduminndu 60%FC Niszey Va4 lianadugaan 95 wWosidud
wazananlunssuIsNlasusEAUMNTY 80%FC fiszay Va fAady 92.7 wWosldus

2. a2 TUUGNABNITITUINYRILIALNAY NITIRTYAUTANANER LASAMAITNYDINTED
ngnaumasdnluiunvalsenu
HAN1INARBL ALY U 2562 nudn maasyiaulaiiszezeanaen Tulgni 1 uag 15 Suiay
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ynaadmtunssuisnislade N 26 Alansusiols lusmefinisdanistednluiiuiivgndaiitnisldadend
9731 3-3-3 Alan3u N-P,0sK,0 snls vilduiuwdndusesiwesnistdles N 26 Alansussls dary
uAnFavERRRUNTINIEIL 9 Tneliidnumdndudesisnniigaiiiiu 46.90 winsesa

it 100 whauasimiinadesols wui mﬁmmiﬂﬂuﬁuﬁﬂqﬂﬁaﬁgﬂ 3 N3IUTT wANIS
Fanatedamnnssuds aivilsimin 100 wha wazdwdndnaiinuuaneisnadn tnediimin
100 wdniade Wity 2.69 n¥u waztwdnudn waewihiu 673.1 Alanfusiels edralsfiniu wudad
Armusnasadiveansinnsledluituiivgndaifinisladendsu fuleTannlsladen wudn
nssusmstdde N 6.5 Alansusiels daduunndmisadanunssuianislade N 13 Alansusiels loy
nssuAsnslate N 6.5 Alansusials Tshiwidn 100 wiawihiu 2.55 nu Tuvgiinssudinsldts N 13
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Alansustels Wiwiin 100 wiawiiiy 2.75 nsu ludwmesimdnudadels nuifinnuuandiomig
adAvesnsdansiedn Tnewuinssdsilaldads N Sanuunnisnsaddtunssnisnislate N7 6.5
waz 13 Alansusiols ldaunsaufusegisiuagsndralfidesmnintdviauluwasgnd vinlvisu
Faldsuenudenme waziiaUassalunisinuiegeiulassinana

sugasmanslulasauluiuiivgndnn-duden
Usanasinawnsludaudng 4 Aaiden U9 1

W7 1 Sdeldnahninuiasdanieannnnssis whiu 166.93 Alanfudels fuuazly
winifu 269.25 Alandusiels wWaeniln wirdu 35.71 Alan3usels uagsin Wity 14.74 Alandudels e
AMUAUTINNYDI5 I MNTINAILANS q Vs uTed wud Tulmsiau veavle3a uarlnumaid sy 91n
AUVBLUAR WINAU 6.31 1.72 way 3.31 Alansuved N, P,0s, K0 fals muaisiu aandiuvessuuas
Tu Wiy 5.49 1.54 uay 8.11 Alansuwad N, P,Os, K0 dols aud1du a1ndanvesudeniin v
0.31 0.05 wag 1.04 Alansuvad N, P,Os, KO fals auaifu a1nadiueadsin iinu 0.11 0.04 wa
0.44 Alansuvaa N, P,Os, KO fals auaisu ﬁmmmﬂuﬁuﬁﬂqﬂﬁiamaqﬁyma Tneinoanldiu
NanAR WU widauazUdeniin Sududuiidenieenlunniiuiinngauan nmsmased whiu 6.62-
1.77-8.35 Alandu N-P,0s-K,0 sialirtonguan winlifinslanduimesndandvasluluftufivgn vinlvid
sy esanlUiimun Wity 12.22-3.35-12.90 Alangu N-P,0s-K,0 salidagguan du
Fedudusesladonduasiuilonaunuuiinusigemsiigameoenld Fazdnavinliduiaunmidey
nosasazidnunmlunsudaiiuisnag

Usanasinawnsludaudng 4 daden Vi 2

T 2 fuder Snatwdnuiasdaeisnnynnssis wiriu 48.8 Alanfudels duuarly
winiu 56.77 Alansudels Waenin Wiady 13.7 Alansudels uazsin wirfu 16.46 Alandusols 1ile
AMuAUTINNYEI I MNTIAGILAS  VesduTed wud lulnsiau Weaveda wazlnuna@ey 91
durosan Wi 1.83 0.50 kaz 0.77 Alan3uwed N, P,0s, K0 sials audidiu a1ndruvesiunasly
Wi 1.04 0.33 way 1.46 nlansuaee N, P,Os, KO sials anuaisu andluvesUdentln winfu 0.12
0.02 wag 0.34 Alan5dvad Ny P,0s, K0 #ols aiuainu 91ndueesin windu 0.13 0.05 way 0.22
Alanfuwas N, P,0s, KO els mudrdy sgemisluiiuiiugnileniagamelasineenluiunanan
i wiauasddenin dadudwiidonhesnluanituiinngguan anmsmeaesi wihiy 1.95-0.52-
1.11 Alan¥u N-P,0s-K0 sioldstaggugn mnlddinslonauimvendnduadluluiuiiugn viliiisg
E)Wﬂ/i’]iijig‘i/ﬁﬂ@@ﬂlﬂﬁ/%‘lﬁﬂ@ Wiy 3.12-0.9-2.79 Alansu N-P,0s-K.0 siolssiagguan ety Fesududes
Taonduadluilonaunuyiuusinemsigamesonly aginavilviuiaunimdounssasuaydl
dngnmlunisuaniafinas

Usunasinawnsludiudng q At U9 3

W7 3 Suderfinadminuiasudaedsanynnssis wihiu 439.79 Alansusiols Fuuarly
Wiy 232.50 Alansusiols wWaenin windu 34.88 Alansudels wazsin wirdu 46.14 AlanSusals
dlefunaUTnauessIgeImITaIndusig 9 vesduder nui lulnsiau vearlesa waslnunaidey
INAVOUUAN WU 1.67 4.33 uag 7.12 Alaniuves N, P,0s, KO siols mud1diu 2ndiuvesiu
wagly wifiu 3.70 0.91 wag 5.97 Alansuwed N, P,0s, K0 sials mud1su ndiuvesddentn winiu
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0.30 0.06 kag 0.71 AlanTuvas N, P,0s, KO Aals mua1au 3Ind3uveesIn Wiy 0.36 0.12
way 0.56 Nlansuwaa N, P,0s, KO fals muansu ﬁmmmﬂuﬁuﬁﬂqﬂﬁiamazjiymaimﬁmaaﬂlﬂﬁ’u
wandn 1y winuasdeniin Tadudiuiidenieenluanituiinnggugn 91nnsmaaest Wiy
16.97-8.39-7.83 Alan3u N-P,0:-K,0 siolisagguan mnlifimslanaumssndanduasiuluiiuiiugn
ylvidsgemisgameoonluiamun Wity 21.03-5.42-14.36 Alanfu N-P,0s-K,0 soldragguan
friuissndusedladendvadluilonunuunasmemsiiggmeesntu Sssdnavilfaudamnin
\donnesauaziidnenmlunsndnfivisias
sugasigenslulasioundsnisugnuazlanauiruendndes Ui 1
mlneiaunavessmesluiiuiiugnds 9 1 ndinslanauimssinds wut nessil
fnsladelulasuilismemsiulanavlufiuiifsfaauvienaganisnniiandnd wiets 1.31
Alandu N dels Turnziinssuisnsladetnmlsludemhlisnemslulasauluiuidafnaunie
ManandeAnduiots 1.00 Alansurels wagnssuisnisladeweiisng 3-3-3 Alanu N-P,0sK,0 se
13 vilvismewnslulasiauluiuiifidAunande 1.49 Alandu N dols Mmmansnaaesdlrfiuinisld
Yo mlsludonaansnifinaunavessmensiulasiauldislodiouivnssuisauny
sunasinensiulasauvdimsugnuazlanauirweinduden Ui 2
wuismeslulaseulufiuidanfunalunssismsladewndsnsn 3-3-3 Alansu N-P,Os-
K0 #ols Fwhlismomsiulanaulufufifisniunaeds Wit 2.03 Alandu N dels matanisiely
nsugni Tnenssutimanuaniilifinislatela 4 vilismevnshulanauluiiuiifisfinaunieniaga
isinniiandnduiots 0.76 Alansu N dels WulRendunssuisadnslaeiniisngm 0-3-3 Alansu
N-P,0s-K,0 siplssamiuledrnmlsludouviliiifnauviovianaiadewindu 0.64 Alandu N sels ns
TateTanmlsledeumilismemslulaseuluiiuiiffnaunievananisdnduiets 0.64 Alandy
N dials 91nnaniamaaestimdiuinislanaviavsndanduadliulufuildfuiisinemslulasau
s
sunasinewnsiulasundsnisugnuazlanauirseindndes Ui 3
wuin samonshulasiauluiuiifaniugalunssisnsldtend §ns 3-3-3 Alandu N-P,Os-
K,0 siols Fvilsmemsulssauluiiuifsfugands whiu 1.45 Alandu N dels drunssuisnig
ladesaldnsn 0-3=3 Alanst N-P,0s-K0 sials saududedinnlsladen vinlisnermisiulasiauly
fuiifienfnay Wievianandeuniian Andudets 1.97 Alandu N seld lurmefinssuiBnisaauaud
laiginsladeln 1 vilsdismemslulasauluiiuifsfinaunieranaedssinty 1.76 Alansu N sels
Usunasimawnslugdiudng 4 vesdin U9 1
Frndiug nv 41 Sadmdnufasdaedeannnnnssds vy 482 Alandudeld duuarly
winifu 943 Alanfusiols wazs1n 132.18 Alandudels WeMuaunawessinemsandausng 1 ves
917 wu3n lulesiau Wealeda wazlnuvadenandiuvenuda wiriu 5.31 2.86 waz 1.78 Alaniuves
N, P,Os, K,O $18}5 m1uanau 91nd@iuveefuwaslu owinnu 4.81 1.98 way 22.54 Alansuvad N, P,Os,
KO sals muanau 91ndauee951n winnu 0.69 0.33 way 0.65 nlansuvada N, P,Os, KO fals
sy Fatusmomsluiiuiivgnilenagamelasinoonlufunandn 1wy wha Faduduiifes
theenluanituiiynggugn annmeassil ity 5.31-2.86-1.78 Alan3u N-P,0s-K,0 seldragauan
mnlsdfinslanaumssindmndvadldlufiufivgn awvilidisinemsagmee enluvisdu 10.81-5.17-
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24.97 Alan3u N-P,0s-K,0 siglsiogguan FeaziinavilvinudamunimFeunssasuazidnenmlunisuds
4 a0 U & = o & v 1+ LY P a A
fiynias Asiudsdndudeddlenduasiuienaunudsinasinemsigymesenty
Ysuusnensludiusng 9 vasdag U9 2
! 5 % 4 ® Y = aa [ a o ! Y Vv
WU WadmtnuLuand1uadeNyNNTsNIs wiiu 452.63 Alandusiels auuaylu wirdy
528.75 Alansusiols wagsin 151.14 Alansusiols WeoAmuIuUsIIMYIsIHRMTINGIUAN 9 V09U
wu31 Tulnsiau weanesa waslnuvadenaindiuvesuda windu 5.43 2.94 wag 1.40 Alansuve N,
P,0s, K,0 fals muansu anndluvesdunaslyu windu 3.17 1.51 wag 10.34 Alansuvas N, P,Os, K0
fals AUAIAU INAIUVDISIN WINAU 0.81 0.36 KA 0.51 Atansuvad N, P,Os, KO #ials auainu
fatusimemslunuiivgniilenaagymelaefneentufiunands wu wia Jududwideaieenluan
fungaUan 31nnsnaaesll Wiy 5.43-2.94-1.40 Alandu N-P,0s-K0 siolssianguan ninlifinas
lanauawgindanduadivluiunugn s lvilismemsayiseanluvianun windu 9.41-4.81-12.25
Alan3u N-P,0s-K,0 salssienguan deaziinavilvinulinanimdeunsvawaziidngninlunisudniivn
masdai Jsdndudeddlenduadluiionaunulsinasinemsigyeeaniy
dunavassmemsiulasiunanisuanuatlanauiaeeindin YL
wuhnisugndnluidasiieeugniigeiinisdnnisde 3 sduuuvilisgemisiulasiauluiug
fiAAunannnssuds enviunisandilagliladelulasnuluiuivgnainiinislddewmidng 0-3-3
Alansu N-P,0s-K,0 sials saufuledaninlsladey avilisanmnslulasaulunundafeauniavin
a o a 9 ] ] a £ oA A | 4
nawdewiniu 0.06 Alansu N sals aunavessmomsiulasianaziiuundwlleiinisladelulasiauly
nsUgniraiindu Tnenuinisugninlaenisladelulasiau dns 26 Alansusels TuudasUgnaand
nsladeiniigng 3-3-3 Alansu N-P,0s-K,0 #olssilraugasineimslulasulunundaniunauin
Mg wiriu 26.47 Alan3u N sels luraginsdgninleglilddelulasaulundasgninlaldde vinli
aunasmemsiulasiauluiundaniuga wirdu 0.30 Alansu N sels nuansnaasamuinNislagn
luwdaslgnidniinmslddeiaiisnst 3-3-3 Alansu N-P,0s-K.0 sials vilviaunasigemsiulasauly
fundianfunauinninisugndluwdasgniililddesazugniilundasugninilddewmiions 0-3-
3 Alan3u N-P,0s-K,0 sials saufudedanmlsladey
dunavassmemsiulnsunanisUanualanauaweindn Ui 2
a ¢ Y 2 A 1% A |
N5IRsEralnaresnlulasiaundan el waglanauiaseind1nTula 2 wuiins

[

Ugndnlaglilddelulasauluwdaiiineugnaidadinisdnnisde 3 suuuuiisinemsiulasauly

Y
[ '
A =

fufifidnnana wnzaugavessinemslulasauasfumntudedinnslddelulnnaulunisugndn
dindu Tnswudinisugndnlaslaldadelulasauluuvasgniililadouaznisugniniaelildade
lulasauluwdasugniailateiniisng 0-3-3 Alanu N-P,0s-K,0 selssaiuiledanmlslaoden vinli
aupasmemslulnsiauluiiuiidananavindy 1.32 Alandu N deld eaeanssuds lurmedinsugn
Hlaeliladelulnsauluntasgniaitlatenilsng 3-3-3 Alansu N-P,0sK,0 siels yilangasie
pwnslulssauluiuifenuianaunniian wihty 1.88 Alansu N dels
Snsndauszuinensldifinguannslédedesiesisainnislide (Value to Cost Ratio)
Snsnduszninseldiinduannisliedenedeanmsldledi 1
FunanBalazHanaULLIAATYsAans Wl Shrduseriteelififutuainnslide
Ma31831831nN15190e 13061 Value to Cost Ratio (VCR) 11nA1 VCR 1111031 2 wang3ndad1uAua)
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MuATYgAans (Pevaiz et al, 2004) Tl 2562 wui1 msugnindemn nssuislyinaneuwnuilsl
AuAin1sasuluusulumieItfumieivesrudideialsdoum diunmsvagndrmaaninnisugn
fuBeaia 3 nssuds 1wl 1 wuih Afisadasiinegniadelagliladeln 1 (auaw) vy dedgn
tnleonslddelulasiau 6.5 uay 13 Alansudels udlinanouunuiiduauinisasmulaglvian VCR
Winfu 5.25 waz 3.25 suddiu Tuvaisfinisugniluulasineugndndealaslddenisns 3-3-3
Alan3u N-P,05-K,0 siols uaznsugnimluudasiineugndudealagldatowniisng 0-3-3 Alansu N-
P,05-K,0 siels Sruifuijetrnmlsladenlvinanouunuilifudenisasu
Samdausgninneldfiniuannsldiedesmessanmslidedii 2

U 2563 nui1 msUgndudeluynnssuislinaneuunuiliduauinisamulufusu vy
wileafsiunievesaudideivlidoum dunsgniimdmnmsugndadeatis 3 nesuds Tl 2
wuin 1 3 nssaASvesmsugnimiilinaneuunuiiduensdenisasu Aensugninlaensladelulnsiay
031 6.5 uaz 13 Alansu N siolslundasiiaeugnin@eniladerilsng 3-3-3 Alanu N-P,0s-K,0 g
15 Tnglvien VCR wirdu 6.9 wag 6.11 Tuvaiziinisugninlaenisladelulasiausas 26 Alan3u N sels
Tuudasgninfiniglddeiaiisnsy 0-3-3 Alandu N-P,0sK0 ddls Fauduledinnlsleden
TnamsuumuitduauAnmsasyulaglian VCR wihiu 2.18

Sandiuszninneldfiinduannsléierasedeanaslidedi 3

U 2564 wui nsUgnddemnnssisivinanetunuiiliduAidenisamu drunsgnina
ndsanmsUgniandents 3 nssuds Wi 3 wuilVikaneuwruiduardenisasmu Tnenisugndalu
fuitlallaele q Wnameuunuiiduadensamuilaugnimlaenisladelulasausns 6.5 Alanfu N
siolslitAn VCR wiriy 4.63 msdgndndladelulnsiousns 6.5 uaz 13 Alan3usiels Tuudasiiiaeygn
fudeilddewiisng 3-3-3 Alan3u N-Ps0s-Kx0 rolslinansuunuiiduaionisasu Taglsia VCR
Wiy 6.33 ua 7.04 Wuiieanunisugnialaenislddelulnsiaudns 6.5 uag 13 Alansusals
Tuwvasgniiiinaglddeniddni 0-3:3 Alanfu N-P,0s-K0 sials sauAuleTanmlsla Dol
NanoUWNLTiduALAnsasulnglia VCR wihdu 13.5 uag 3.41

321350INAN1TNARDY
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INRANTIATIEVRRNWTINNTUgNaUT TN 1 nuddulABunIeingluseduliunais
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= A 1

vioamleFafiudselevt] uavlnunadouiiuaniuasulfeglusziugs dsieindusuiisiniugauanysal
ndan1sugniauaginislanaulaweind nuisaiessiauiiaduniong wearedaiiduusslov
warlnunadeniuaniudeuldfifiunntu desmniawenndalanavadUamnsofinnugauauysal
vosiuld Tnesinemsfiazanegludinvesiu Tu uazsin Welandedunavadluluiu szgndesaans
lagdunsgane q ludu vlivanddessinemisesnuntudu Wy Yanddessiglulasiaueenulugy
oyyaueslinouuarlumsm Jeapfulszlovidefivivgnau (Giler, 2001) winlsifinislanauiawain
fazvililidnsifindudunde Tngadlufiu mnugauanysaivesiiuazanas sildoslddeiriiadiuiile
dunandntnnismaseduadsilinaiiaonndosivanitoves Sharma et al. (1995) Assaruiinis
Ugndnnumdaindeaunsanaunulegiseld 30 Alansusdeienanivie 4.8 Alansuselsdsualsi
lulnsaungudeuludu 77-113 Alanfudeisnand Gsmantsnnaesdliifiuitaunavessinemis
lulnsiauvestamdansgnuaglanaulaweindadidniuga sniiunssuisnisugndaildfinisldde
Tulasiau
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Tl 2562 uay 2564 wuihduuivesdudsaiivgnlaensladeinisamiuledinmlslade
fs1uanuy dvinanUsuazimdnuiasfiuandrensaiitunssaisauaui 2 U edilsfinu wui
AnsnTslulasiau arwgs Suruilndedu Swumdadeiin wasimdnnondnmdsvesnsniinsld
Joinfifmudeanmlsladentts 2 8 ldfiaruuandimisadftunssuisauae msldtedanmls
Tndeulundifonalduszaunnudndanszdadeduanimuindenduddfyfidmwansenuse
Usgansamnslddedannlsleiden (Gibson 1976; Hungria and Vargas, 2000; Zahran, 1999) %1ia
wazUsinamedkslufoutestunrasiiufidnasenisudetunsidhadadusindadaomuiu (Slattery et
al., 2001; Streeter, 1994) Uy 1U0IN1TUUITUAU L%@iﬂmﬁHmﬁaqﬁuLﬂuﬂmwﬁﬁﬂﬁmmaﬂﬂﬁsi%ﬂ8
Fanmlsluonluanmls ieswnlsladonfostuunndilififnen nlunisesdulasiou wiause
weinsinaiaduanietinwlsladeniidnenmlunsaidulasay Jaduaivglinslidedanm
IsladeuldUszaunagdsa (Amarger, 1981; Baran and Bromfield, 1997) 31A51891UUDY NINNA
wazAnz (2540) wuinduiilsludenegmusssumunnwoazsiilinisldterammlsladoulsivszau
nad 159 WewnuandnuazdSunalulnsouldiinty yenaniddmudaransentandwandendu
ﬂa%’aﬁwﬁ’m‘1'71"1/?11‘121%@151621LﬁEJaJﬁaafﬁ'uﬁUivgwﬁmwmﬂﬂdﬂﬂ&%amwlﬂmﬁwﬁa NANTZNUAIN
dawandesninliedinmlsladonseune waglianunsautetuiuidelsladouroaiuls (Brockwell et
al., 1982) 1wy mudunsa-aswesiu midy anuuiudy viousinuusseluiu dadusimua

=

Folsledoutedutu q Wususauannsamsedinluaniniy o & Sw%wa%aamammiﬁ%ﬁagﬂuau
\Hudniladodndny fuusavaliniisineivnsiiviiunniitu-fuiiilsziuvedulasiaugs Ussansamnns
psalulasiauvelsiadouaranas (@, 2539) mﬂwamimaawuﬁudwﬂﬁﬁ'%ﬁﬁmﬂdﬂamﬁé’mw
3.33 Alandu N-P,0s-K,0 sols ilinsanddiaglsyansnmniseassiulasuresiianailofioutu
nsuisnisladerniiens 0-3-3 Alansu N-P,OsK,0 Aals saurudetnnlslaidey

Ul 2 vean1sUgnin (U 2563) wulwuiiugnuszaulymanimeiniafiuisuds eaann
m'utﬂaﬂ‘ﬁ'm%'ﬁ Funddaiionisingusi ﬁﬂﬁﬁaaﬁmiﬂaﬂ%masmmﬂﬂ%y’ﬂ LLazé’ﬂwud%ﬁamanma%a
au fnnslohitandn ‘Vlﬂ,‘mmlfumlmmﬂﬂummiima ammmLLammmumamuummmmﬂumim
aiN‘Um‘inﬂmsuaawalﬂemwm mummm%um LAz IUNG szl delslndouesyiviala
ﬂmmummwmumLLazqmmuqq LuaqmﬂiﬂemusmLﬂuammmwlmumqmmmqq nsiushundels
TnJoumsiivlunesiiigamgiiliiiu 35 ssmwaldea ﬁm%"umiﬂﬁﬁ’amuiulimwﬁﬂL?imiﬁ,iﬁwml,%a
MelvgnuanuILg mwﬂm%amsﬂfdmﬂmiﬂaﬂmmammaﬂmaLﬁua"l,ﬂezjmsm mmﬁUaﬂ’Lummvmuu
mm%uwaaummavmaﬂaﬂLLa’m’mUﬂawauUaﬂmamumum nandned el 2 Fellnandns
LuaamﬂlmmmmaﬂmLLauLLmammgmwmlm Jedsmalduiliauysalnefonnisuaszuniu Tuviin
Hndaden nunmsseunvedsaluszordunds Wun Tsauindiinendesn Macrophomina Phaseolina
Flidudeansonnisiimeluszesdund duduiideiiseanuiinisszuiaveslsasutdainan
091 Oidium sp. Bainsgumvhanudsmefudnderiivgnlugguds dedanmeniadeudiadu
mmwiamma’%ayuau%mmsﬂiﬂ nuNIIEUINTRlIAtunNITEE NS AulakasiAnlanunnaIuYes
Fuiaden luszezusnnudiuledvnediorudsunaguunlu dewlud sududdhmaunauasusine
(nodlsANyuaza¥IINe, 25a5)duTwaidulsrluszozoanaonfninazyilvsunassunsuaninla
vnvesiinuazsdnidn nandnanas 20-40 Weddud esmnmngromsanlululduasrlmasiiui
Tulunisdaasiziuas uonanil Jeilfwaduedlunendwiniidudendulsadail (Soria and
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Quebral, 1973) ludszinelne wiiuia wazamy (2553) Wanwinsgndonandnueadandenninnis
dvianevedlsasuth nuhnadulsanutiissdugean 76-100 WesiduivosiiuiluvinlVnananues
fudvnanasgeaniade 93.5 Alan3usiels
uananMsszUInveslsauiludisiidududenadgdulndmuindnnsssuinveuuasdng
fuTenldun Muouuiasuazd vl indesou uannasli Smussuinunlutisfioiniauiauds duis
W39 NUTEUIALINLUTINFDULNTIAN - Y s?iuﬂuﬁzmﬁﬁm’ﬁﬂqﬂé"aL%&J'ﬂumﬁmaam%ﬁ (Nqu3de
Anuazdnaingn, 2553) Iﬂmmaa%@mﬁuﬁéwL?ﬁymmﬂd’auﬁm o Yoy Vi luNYuansoIn1slumings
Sailien uanseu nensw wasnsiniintosas (nsudaiadun1ninuns, 2560) Sdluduvesmusuunasiu
wedduasdhaedudeasudszeriugou ovilisundneld funnsperdluud: msssuinag
anas nsvhanglallgvilidudndesme uwiiilidudeveinniseduduln Tnevhateusnalauduiifn
fuRuauniitens mevharevesusassiiadornvhlinandnanasinnit 50 Wesidud (aunuitousas
dngiindusasfivlinsenada, 2563) Sanrsnisnistiostuiidauuasnard @y prsidentuugnd
wangauiondnidsinissruiavousas visldasivaeafudeinuasns i Jusu denaind nisseuin
vodlsauaziuasluuiazunasugniunndrseenlunuaninuesiuil an ey nfiena wagns
AuAudngfisreaneasng daiu Semsdmanisszuineddsauasiuadluusaziuiiugn tiedudeya
Tumswieunsteafuidalsauazusasdngindenngugndaden

ayunanisidguasdaiuauue

1. navasanuduludusonisaiaiuln nandn u,azqmmw‘umﬁ"qL%enﬁilgﬂwé’am‘uﬁmﬁa
Aumilgadunends uazfiusiuduning

1.1 wavasarmduluftdanisiadaiduln nande wazaun YR deaTiugnudsunviln
eRuwmiieaunsneuds

1. Mavgniudswdanlngldanutuluiumsgnudsssueioonanuuazainuladly 12
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Abstract

There are around 800,000 rai of mungbean plants and have yield only 117 kilogram per
rai. There is one of the reason for the yield of mungbean are not enough to the domestic
demand. Testing and development of the farmer’s participation on mungbean and blackgram
production have 2 objectives; 1. To expand the high efficiency of mungbean yield production
technology by the farmer’s participation. 2. To operate the demonstrate field of the high
efficiency of mungbean yield production technology by the farmer’s participation and expand
to farmer in community that grow mungbean. This project consists with 3 activitys that 1:
Testing and development of mungbean production technology in the lower northern region.
There are 6 experiments that carry on Phetchabun Pichit Khamphaeng Phet.and Uttaradit in the
dry season and late rainy season. In 2020 there are the research planning.are tested by farmer
with comparing 2 treatment that DOA’s method and Farmer’s method in 2 rai of 10 farmers
field each experiments. The result of 6 experiments have the same trend that mungbean yield
of DOA’s method is higher than yield of Farmer’s method. The average yield of DOA’s method
in dry season at Phetchabun Pichit and Khamphaeng Phet are 130 49.5 and 175 kilograms per
rai that above average Farmer’s method 19.3 27.3 and 26.8 % respectively. In late rainy season
at Phetchabun Pichit and Uttaradit have average yield of DOA’s method 174 57.7 and 107
kilograms per rai that above average Farmer’s method 44.0 51.0 and 10.3 % respectively.
2: Testing and development of the farmers participation on mungbean production technology
in the upper northeast have 2 experiments carry on dry season at Khonkaen and Nong Bua
Lumphu similar to the activity 1.7 The result of both experiments have same trend that
mungbean yield of DOA’s method is higher than yield of Farmer’s method. The average yield of
DOA’s method are 191 and 271 kilograms per rai respertively that above average Farmer’s
method 41.0 and 39.0 % respectively. 3: Testing and development of the farmers participation
on blackgram production technology in lower north and center have 2 experiments carry on
Phetchabun and-Nakhon Sawan. In 2020 thera are the research planning are tested by farmer
with comparing"2 treatments that DOA’s method and Farmer’s method in 2 rai of 10 farmers
field each experiments. The result of both experiments have same trend that blackgram yield
of DOA’s method is higher than yield of Farmer’s method. The average yield of DOA’s method
are 207 and 262 kilograms per rai respectively that above average Farmer’s method 52.0 and
25.0 % respectively. In 2021 expand the demonstrate field of the high efficieny of mungbean
and blackgram yield production technology 10 experiments. The result of all demonstrate field
have the benefit of ratio; BCR >1 that is worth investment. BCR of 10 demonstrate field are 1.72
1.95 194 2.49 1.27 1.47 1.95 1.98 2.72 and 2.55 respectively. The conclusion of this project is
the high efficiency of mungbean and blackcram yield production technology make high yield

high income and high benefit and worth investment.
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Abstract

Project has established mungbean farmers’ groups and farmers’ networks. Aims were to
transfer seed production knowledge and to strengthen self-reliance of farmer to support
sustainable agriculture and food security. Expected benefits to farmers were to reduce cost of
seed price, to improve skill and the knowledge of mungbean seed production. Implemented in
2020-2021 is selection of farmers in dry season at Phetchabun Phichit and Chainat, rainy season
at Uthai Thani to join the project. Five training courses on “Mungbean Seed Production
Technologies were arranged with 100 attendances. Thirty seven farmers from 4 provinces were
selected. These farmers produced mungbean covering the harvested area of 259 rai. A total
grain yield of 24,248 kilograms was achieved. /After seed processing, 12,642 kilograms of seeds
were attained. By dividing 4,564 kilograms of kept for planting in the following growing season.
The rest seeds, were sold out to interested farmers and sold to merchant to seed processing.
The farmers sell them to merchants at a price higher than the market, about 5-9 baht per
kilogram. Total cost of seed production averaged 1,976 baht/rai. Income farmers averaged 2,623
baht/rai, with a profit of 647 baht/ rai. In 2021, farmers in Phetchabun province and Phichit
Province Facing the problem of thrips and aphids infestation and high temperature weather
damages the mungbean plant. This results in very low yields and low profit per rai. The farmers

kept seeds yourseft had the seed quality that passed certified seed standard.
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Table 1 Yield and 1,000 seed weight of Chai Nat 3 Chai Nat 36 and Chai Nat 72 in the preliminary yield trial
(PYT), standard yield trial (SYT), regional yield trial (RYT) and farm trial (FT) during 2008-2014

. Yields(kg/rai) 5 % relative to
Line 1/ 2 3/ 4/ Ave
PYT SYT RYT FT CN 36 CN 72
Chai Nat 3 219 245 231 234 232 113 106
Chai Nat 36 169 223 221 212 206 100 94
Chai Nat 72 215 225 222 217 220 107 100

1,000 seed weight (g)

Chai Nat 3 70.7 76.0 71.0 71.1 72.2 102 101
Chai Nat 36 68.5 775 67.5 70.5 71.0 100 99
Chai Nat 72 717 75.2 68.4 70.7 715 101 100

Remark !/average from 2 locations ?/average from 2 locations */average from 3 locations “/average from 6 locations
5/average from 13 locations

Table 2 Yield and 1,000 seed weight of Chai Nat 4 and Phitsanulok 2'in the preliminary yield trial
(PYT), standard yield trial (SYT) farm trial (FT) and field test (FTe) during 2001-2010

Yields(kg/rai)
Line PYTY syT? FT ¥ FTe Average ¥
(% relative to Phitsanulok 2)
Chai Nat 4 280 (123) 333(121) 278 (122) 245 (128) 284 (124)
Phitsanulok 2 218 (100) 276.(100) 227 (100) 191 (100) 228 (100)
1,000 seed weight (g)

Chai Nat 4 56.0.(114) . "62.3(112) 55.1 (107) 56.2 (106) 57.4 (110)
Phitsanulok 2 49.3 (100) 55.4 (100) 51.6 (100) 52.9 (100) 52.3(100)

Remark !/average from 3 locations 2/average from 4 locations */average from 7 locations
“/average from 13 locations */average from 27 locations

Table 3 Yield and 1,000 seed weight of blackgram in the preliminary Yield trial (PYT), standard yield
trial (SYT) farm trial (FT) and Field test (FTe) during 2001-2010

Yields (kg/rai)

Line/Varieties PYT Y sYT? FT ¥ FTe AverageS/
Chai Nat 6 283 (123) 306 (109) 272 (117) 237 (124) 275 (119)
Phitsanulok 2 231 (100) 273 (100) 232 (100) 191(100) 232 (100)
1,000 seed weight (g)
Chai Nat 6 62.7 (136) 72.6 (127) 64.4 (126) 63.2(119) 66 (127)
Phitsanulok 2 46.1 (100) 57.0 (100) 51.3 (100) 52.9 (100) 52 (100)

2/ 3/ a/

Remark “average from 2 locations
5/

average from 4 locations average from 7 locations “average from 13 locations

average from 26 locations A number in brackets are percentages in relative to Phitsanulok 2.
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V. umbellata V. umbellata var. gracilis V. umbellata var. gracilis V. minima

V.. mungo var. silvestris V. trinervia V. trinervia

V. radiata var. radiata V. radiata var. radiata V. radiata var. sublobata V. radiata var. sublobata V. radiata var. sublobata

V. reflexo-pilosa V. reflexo-pilosa V. aconitifolia V. aconitifolia V. nakashima
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Mean Weekly Relative Humidity, Precipitation and Temperature in Chainat
Province (January - April 2019)
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Mean Weekly Relative Humidity, Precipitation and Temperature in
Chainat Province (January— Aril 2021)
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M19197 1 Handn 518ld fuu KarauLNY BCR YeINTIIIBVAARULAYNTIIIBINYATNS Tuhleiiadu goudwesiwminmesysal 2562/2563

3 . Hanan (nn./19) eld (/i) sy /) Hamauwny (Um/ls) BCRY/

a1y TOLNUAINT —

TWvedeu  Winweins  Toweaeu  BnuRsns veaeu Winunsns ESIGE Winwasns  Fneaeu kE
1 wnedednes yyue 102 77 2,652 2,002 2,601 2,494 51 - 492 1.02 0.80
5 waamnsud Swefni 121 102 3,146 2,652 2,691 2,584 455 68 1.17 1.03
3 Wwauney Juniia 164 125 4,264 3,250 2,241 2,283 2,023 967 1.90 1.42
a UIYFNN H‘Uﬁﬁ 64 55 1,664 1,430 2,099 2,115 435 - 685 0.79 0.68
5 WNAUVENY A1) 210 189 5,460 4,914 2,310 2,490 3,150 2,424 236 1.97
¢ wwnadil lunes 120 97 3,120 2,522 2,171 2,240 949 282 1.44 113
7 maév’u AN 110 78 2,860 2,028 2,888 3,068 28 - 1,040 0.99 0.66
g Wwuwea Frunyns 180 165 4,680 4,290 2,042 2,110 2,638 2,180 2.29 2.03
g  wwiny fuussivg 120 128 3,120 3,328 2,032 2,024 1,088 1,304 1.54 1.64
10 WeAnEna e 110 8 2,860 2,028 2,032 2,092 828 - 64 1.41 0.97
1ad 130 109 3,383 2,844 2,311 2,350 1,072 494 1.49 1.23

ttest 4.89 * 4.89% 1.26 ™ 4.76 *
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M1399 2 Wardn 51816 AU NaRBULNY BCR Y9N3 THITVIRdeuLaznITIBinunIng Tudulisamh gauasesdminiidng 2562/2563

3 . Hawdn (nn./19) seld (un/ls) funu (Ln/l9) Hanauwnu (Un/ls) BCRY

a1nu YYDNYAT . " - — e s s asy 2z as
W/NAFU ABLNYNINT W/NAFU AW/NYRINT W/NAFEU ABLNYNINT WA AWNYNINT WNFU AWNYNINT
1 ULNTING NOLM 50 64.3 1,750 2,250 2,054 1,570 -304 680 085 143
2 Wgyayas ndnds 38 32.2 1,330 1,127 2,074 1,600 744 -473 0.6 070
3 weus Tadoy 36 24.6 1,260 861 2,074 1,605 -814 -744 061 054
a WETUe Weun 65 32.1 2,275 1,124 1,606 1,343 669 -219 142 0.84
5 L1809 ALEIR 70 65.9 2,450 2,307 1,846 1,727 604 580 133 134
6 wedaes Tandow 38 19 1,330 665 1,650 1,642 -320 977 081 0.40
i 49.5 39.7 1,733 1,389 1,884 1,581 -152 -192 0.92 0.88

t-test 152" 1,521 360 " 0.15™
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M13197 3 Wardn 51816 AU NaRULNY BCR Y9N3 THIEVIAdeuLarnITNIBINYAINT Tuduledmth gaudsesdminfunenes 2562/2563

3 . e (nn./19) el (uw/ls) sy (/) Hanauwny (Uw/ls) BCRY/

a1nuy YVBLNWYAT - - . . - - - - - -
/NnEU IBENWRATINT W/NndEU IBLNWAINT W/NndELU IBLNWYAINT w/NndEU IBLNWATNT 1/NNEaU IBENWHTINT
. weidy wd 176 " 4312 3,528 2,094 2089 2,018 1,439 2.06 169
2 WNANUT il 150 125 3675 3,063 2,020 1,965 1,655 1,098 1.82 1.56
3 uNsUNY anan 163 150 3.994 3675 2095 2103 1,899 1,572 191 175
i weaiiy A 176 165 5,219 4,043 2,015 2,005 3,204 2,038 2.59 2.02
5 UNNIH UTINV 184 116 4,508 2,842 2100 2071 2,408 771 2.15 1.37
6 WNALY O] ITELURART 159 112 3,896 2744 2,094 2,085 1,802 659 1.86 1.32
7 wethasy 1W3gNa 216 156 5202 3822 5088 2071 3,204 1,751 2.53 1.85
iy 174 138 4,413 3,388 2,072 2,055 2,341 1332 213 1.65

ttest 4.32* 5.66 * 217 561 *
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M1397 4 Wardn 1810 AuU NaRBULNY BCR Y09NITIENAdaULArNIINTBINYAINT Tufdeariiu Uaenguuvesdaniamysysel 2563

. . e (nn./19) el (un/ls) sy (/) Hanauwny (Uw/ls) BCRY/

a1nuy VOLNYANINT — i - - - - - - - -
1NPFEDU AB/NWAINT 1/NAFEU W/AYAING 1/NAEU ABNWAINT W/NAEU A/NYAING 1/NPEU A/NYAING
1 WIBYIUY LHRUS 185 115 4,070 2,530 1,240 1,000 2,830 1,530 3.28 2.53
2 wedtey Muvs 125 102 2,750 2,244 1,663 1,893 1,087 351 1.65 1.19
3 WIEAANT 17 132 107 2,904 2,354 1,325 1,085 1,580 1,270 2.19 217
4 WRYEEU a1y 163 128 3,586 2,816 1,318 1,579 2,268 1,237 2.72 1.78
5 wlnage uianmn 210 137 4,620 3,014 2,601 2,831 2,019 183 1.78 1.06
6 winunes dm 194 124 4,268 2,728 2,177 2,501 2,091 227 1.96 1.09
7 wiegeu $1U19 183 126 4,026 2,772 1,494 1,630 2,532 1,142 2.69 1.70
8 WY WU 176 114 3,872 2,508 1,362 1,686 2,510 822 2.84 1.49
9 WNAFEY WIUAN 173 122 3,806 2,684 1,613 1,705 2,393 979 2.69 1.57
10 Wwed1919¢ dn1een 198 134 4,356 2,948 1,931 2,193 2,425 755 2.26 1.34
i 174 121 3,825 2,660 1,652 1,810 2,173 849 241 159

ttest 8.87 * 8.87 % 231% 8.32 *
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M13099 5 Handn 518l fuvu nanauwnl BCR YN INTNAdULAENSINTBINYAINT Tuduleafiiu Yanggaruvesdwminiidng 2563

. . wandn (nn./19) el (uw/ls) sy (/) nanauwny (uw/ls) BCRY/
a1y VNWYNINT - - . . - - - - - -
AW/NAEU W/NYAING W/NAEU AB/NWAINT W/NAEU AB/NWAINT W/NAEU A/NYAING 1/NPEU IVLNYAING
1 wisygyan Tndnd 23.1 9.33 578 233 2,860 2,560 20282 - 2327 0.2 0.09
2 WA YoyUselasy 51.1 36.8 1,277 920 2,760 2,210 1483 - 1290 0.46 0.42
3 WET1R09 AUAR 52 44.7 1,300 1,118 2,960 2,460 1660 - 1,362 0.44 0.45
4 wgynyda 58 333 1,449 833 3,060 2,670 1611 - 1,837 0.47 0.31
5 wema Wwoniln 104.1 67.1 2,602 1,676 2,810 2,070 208 - 394 093 0.81
e 58 38 1441 956 2890 2394 -1448 -1438 0.50 0.42
t-test 372% 372% 6.62 % 0.10 ™
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M13199 6 Handn 318l U Hane UMY BCR YBINTINIBNAAOULAYNTINTBINEAINT Tuduliamiiu Uamegaruvesdaningnsing 2563

‘ Hawdn (nn./19) seld (un/ls) funu (Ln/l9) Hanauwnu (Un/ls) BCRY
&y FanunIns

Wneaeu  FT/nwesns  Toveaeu  Wnwesng FWneaau Wnwasns  Wueaeu  TWnwesns Wvedey IBNwAINg
1 WGP vieugTInl 129 115 4,515 4,025 3,691 3,476 824 549 122 116
5 N Hun 76 23 2,660 805 3,381 3,166 -721 -2,361 079 0.25
3 wwyTo 1W3gydes 73 71 2,555 2,485 3,621 3,406 -1,066 -921 071 073
4 WS viengsel 73 139 2,555 4,865 3,711 3,442 1,156 1,423 0.69 141
5 unlilew o 199 122 6,965 4,340 3,541 3,272 3,424 1,068 197 133
6 WM AU 105 102 3,640 3,570 3,541 3,272 99 298 103 109
7 wnalysuassel aeuth 48 37 1,680 1,295 3,489 3,306 -1,809 2,011 0.48 039
g wasuild mysh 130 102 4,550 3,570 3,791 3,522 759 48 120 101
o unAu Tuumies 137 164 4,795 5,740 3,641 3,426 1,154 2,314 132 168
10 wWaanind veugssal 101 94 3,535 3,290 3,489 3,252 46 38 101 101
i 107 97 3,745 3,398 3,589 3,354 155 44 104 101

t-test 0.81"™ 0.80 ™ 23.6* 025™
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M990 7 Wandn 18l AL HARBULNY UAY BCR YBUNWATNIAULUUANTL NI auds Fmiamysysel
WAnT Aunans U 2563/2564

adu e wandn (nn/l9)  1eld ww/ls) sy w/ls)  wameuunu (Ln/l9) BCRY
1 wsysal 165 4,945 2,870 2,075 1.73
2 nIns 109 3,268 1,594 1,673 1.95
3w 148 4,294 2,252 2,043 1.94
10de 141 4,169 2,239 1,930 1.87

M19°99 8 HaKAn $18la FUYU NANBUWYIU Uay BCR YBANUAINIHUMUUNLTEIRINY Yatuggiu Jarinmesysal
WAns anshing U 2564

aeu sede wands (nn/l9)  1eld ww/ds)  dunu ds)  wameuwnu (un/ls) BCRY
1 L‘W“Ui‘giﬂj 133 4,166 1,675 2,491 2.49
2 NInNg 148 2,967 2,352 615 1.27
3 gushnd 180 5,278 3,690 1,589 147
LQSEJ 154 4,137 2,572 1,565 1.74
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M15197 9 Hawdn $18ld U narauULNY BCR Y043 STENAdaULarnIIITBINERINT Tufde iy gaudwesdaminveuuny 2562/2563

) . Handn (nn./19) seld (un/ls) funu U/l Hanauwn (Un/ls) BCRY/
a1mu UYDLAWYNING
TWvedou  AWAWASNT  D/NAEOU TDNWASAT  JONAABU  IDNWASNT  J0ONAERU  JOWBASAS  JoNA@BU  JoLNuAINg

1 waflvy @uIng 197.9 150 4,353 3,309 2,328 1,731 2,025 1,577 1.87 1.91
o UIEWS MeAS 202.3 158 4,451 3,465 2,344 1,757 2,107 1,708 1.9 1.97
5 wodu uiyeyy 1783 129 3,923 2,832 2,258 1,653 1,665 1,178 1.74 1.71
g wiidan wdvin 203.2 103 4,470 2,276 2,348 1,562 2,123 714 1.9 1.46
5 W dnea 196.4 210 4,322 4,619 2,323 1,946 1,999 2,673 1.86 2.37
¢ wewiugd wanin 196.8 103 4,330 2,276 2,324 1,562 2,005 714 1.86 1.46
, weygyiu uwnden 177.2 102 3,899 2,237 2,250 1,556 1,645 681 1.73 1.44
g Wedy unmned 201.8 208 4,439 4,584 2,342 1,940 2,097 2,644 1.9 2.36
g Wieneuvduy neursuy 177.4 108 3,903 2,378 2,255 1,579 1,649 799 1.73 1.51
10 Wevewy feurduy 187.7 113 4,130 2,491 2,292 1,598 1,838 894 1.8 1.56

LQ’SEJ 191.9 138 4,222 3,047 2,307 1,689 1,915 1,358 1.83 1.77

ttest a.42* a.42* 14.1* 2.50* 183 L
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M1999 10 WAKER T18lA FUYU NERBULYIL BCR U8INIINITNAA0ULAYNTINIBINEAINTIUANTEINIT gaudiwesdininvuesliang 2562/2563

. Handn (nn./19) seld (un/ls) funu (U m/ls) Hanauwn (um/ls) BCRY
ddiu Founwasns - ~ — — — — — — — —
Voegeu  Wnwesns  FBwedeu  IWinwesns Wuedeu Wnwesns  Bwvedeu  Iinwesns Bvedeu TBinwmsns

1 UWUVHﬂéﬁﬂ wules 235.6 223.6 5,182 4,920 2,221 1,895 2,961 3,025 2.33 2.6
2 msuzglfﬁa FuvIn 207.6 166.4 4,568 3,661 2,053 1,689 2,515 1,972 2.22 217
3 UNYIA TUla 191.3 208.4 4,208 4,584 2,062 1,840 2,147 2,744 2.04 2.49
4 ARV douLfisl 185.4 160.2 4,079 3,524 1,961 1,667 2,118 1,857 2.08 211
5 UIYELIN D11 228.4 219.9 5,026 4,838 2,195 1,882 2,830 2,956 2.29 2.57
6 wedinad 819N 250.8 149 5,519 3,277 2,276 1,626 3,243 1,651 242 2.02
7 UNLﬁf‘i‘IEJN g 187 131.4 4,114 2,890 1,986 1,563 2,128 1,327 2.07 1.85
8 UNYA N1 194.5 151.8 4,279 3,340 2,073 1,637 2,206 1,703 2.06 2.04
9 UNITIUNT U13A1 287.8 226.3 6,332 4,979 2,409 1,905 3,923 3,074 2.63 261
10 UNYIH3 G118 205.3 156.1 4,517 3,434 2,112 1,652 2,405 1,782 2.14 2.08
La?iIEJ 2174 179.3 4,783 3,945 2,135 1,735 2,648 2,209 2.23 2.25
test 3.60 % 364 * 103 * 2.27* 223 225
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P99 11 WAHER T18lA AU NERBULNY YBANYATNIAULUVANTEINITL gauds Jarinveuliukazruesdiang
U 2563/2564

aau ede Hanan (nn./19) eld (n/ls) sy mn/ls) Hanauwny (um/ls) BCRY/
1 vouuny 210 5564 2,862 2,702 1.95
2 vuestadg 261 6,002 3,056 2,947 1.98
\ade 236 5,783 2,959 2,825 1.97
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= a v v ax an & A a o v W ¢
AN 12 WANGAR 3’]81@ AUNU NaFRBULNIU BCR 999n3UIBNAGFDULAEATIUITNWANINTVDIN VY INIAN ﬂaqﬂqaﬂu%@Qﬁ]ﬂWUWstﬁﬁuﬂﬁm 2563

. Hawdn (nn./1s) el (uw/ls) gy (un/ls) namauwny (U/ls) BCRY/
VYDLNYRNING - - . . . . — . - -
R 2GRIY ABLNYNINT WNeFEU ABNYNINT WNPFEU ABNYNINT W/NOFEU ABNYNINT W/NOFEU ABLNWHING

wed9e oEiadny 220 131 4,400 2,620 1,769 2,051 2,631 569 2.49 1.28
UNBIAM TEANGY 243 167 4,860 3,340 1,786 1,546 3,074 1,794 2.72 2.16
UIEURY WU 216 148 4,320 2,960 1,591 1,351 2,729 1,609 2.72 2.19
weaiy soud 235 153 4,700 3,060 1,818 1,529 2,882 1,531 2.58 2.00
WgTUBUY dUATeY 210 137 4,200 2,740 1,663 1,984 2,537 756 2.53 1.38
wUsal goud 219 144 4,380 2,880 1,769 1,529 2,611 1,351 2.48 1.88
wlnena guseivg 191 136 3,820 2,720 1,818 2,172 2,002 548 2.10 1.25
wieine dgvd 196 125 3,920 2,500 1,822 1,582 2,098 918 2.15 1.58
weios wiaes 184 116 3,680 2,320 1,663 1,984 2,017 336 2.21 1.17
UNEANT UM 154 107 3,080 2,140 1,651 1,611 1,429 729 1.87 152
Ay 206.8 136.4 4136 2728 1735 1714.0 2400.8 1014.0 24 16
ttest 18.2% 18.2% ns 11.4%
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M15197 13 wandn 118ld AUy KanauLNY BCR UBINIINITVAaauLAznITIITinYnIng Tudulealam goudwwesiiminuasaissd 2562/2563

. Handn (nn./19) eld (/i) sy mn/ls) Hanauwny (Um/ls) BCRY
a1mu VBLNWYHNINT . . . . . . . . . .
WNeFEU AW/NYRINT WA ABLNYNINT W/NAFU ABLNYNINT W/NAFEU AWNYNINT WNAFU AWNYNINT
1 UIYUTIA LWY5aL 299.3 219 7,483 5,475 3,299 3,187 4184 2,288 2.2 1.7
5 WS AU 299.6 236.3 7,490 5,908 3,299 3,187 4,191 2,721 22 1.8
3 el Tundung 2321 181.8 5,803 4,545 3,299 3,187 2,504 1,358 1.7 1.4
a ua g messnd 248.4 191.4 6,210 4,785 3,299 3,187 2911 1,598 1.8 1.5
5 wa. i Anuie 212.3 244.2 5,308 6,105 3,299 3,187 2,008 2,918 16 1.9
6 ULLENATT WHUA 228.4 200.9 5,710 5,023 3,299 3,187 2,411 1,836 17 15
7 WwoRsa WiYssml 264.1 197.3 6,603 4,933 3,299 3,187 3,304 1,746 2 15
8 ua. @3ney qIvne 263.8 210.1 6,595 5,253 3,299 3,187 3,296 2,066 19 1.6
9 weshaudy Wugied 297.3 231.6 7,433 5,790 3,299 3,187 4,134 2,603 2.2 1.8
10 welaam Hunduns 2779 189.4 6,948 4,735 3,299 3,187 3,649 1,548 2.1 1.4
e 262.32 210.2 6,558 5,255 3,299 3,187 3,259 2,068 1.94 1.61
t-test
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M15°99 14 Hands 91816 AL KARBURNY TBANYATNIHURUUENTEIRIN JamTnmesysel uavunsaissh U 2563/2564

WAFRBDULLNU

deu 00 nands (nn./l9) s1wld (uw/ls) funu (/1) . BCRY/
' /9
1 LW“Uiuiilj 124 3,892 1,542 2,350 2.55
2 UASAISSA 271 6,783 2,480 4,303 272
Lﬂgﬂ 198 5,337 2,011 3,326 2.63
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=

AANUIN

Ta39n153389 4 Femsnaditundawdanugaandelussauyuu

¥ o4 nande (Alansy) iudaiug Frunhedmsumdaiug .
- y AU — . - — 19l
N YVDLNWAINT 4 , LUANN g o I’ﬂsﬂLi’N TUIU INAVINUIYND
e (19) o waanug o o A o (uw)
e (Mansw) (Alansy) Alansu (L)
1 Ssvu udlsssy 6 1,220 - - 1,220 26 31,720
2 Usenmu daya a 674 - - 674 26 17,524
3 Y westh 5 610 - - 610 26 15,860
4 #u39 ulsssy il 425 360 360 = - -
5 1AL WUy 6 820 676 676 b - -
6 fu iy 8 1,308 1,098 1,098 : - -
7 udnm Asaned 2 330 270 270 - ; -
8 lnlsaw udlsssu 12 2,564 - = 2,564 26 66,664
9 awwe gnSAsNIY 2 336 < - 336 26 8,736
10 auysel eenlduia 2 120 - - 120 26 3,120
393 51 8,407 2,404 2,404 5,524 - 143,624

¥ '
¥ A =

A19199 2 Toyailuf nandnanoidlen nandnuaniug n1slduselevd wazseldveinguinumnsns

Y
a <

€

Wugteun 3 qauast 2564

9

Andsuaniuginten dnenusdll Jaminmesysal Andaudniudindeiduiiugdming

) nanan (Alansy) iudeiug Frunhedmsumdaiug .
o o NuiliAu — § g AL el
7 S19T0LNEUAINT - . WAR? L. Wldes My eI mhesie
e (19) g, WAATUS oo . o o (U )
e T (Alansw) (Mansu) Alansu (U m)
1 vde wesdn 4 65 50 50 - - -
2 Yy wesi 8 a5 - - 45 25 1,125
3 q@ wasth 8 215 - - 215 25 5,375
4 lolseyd uedlsssu il 53 50 50 - - -
5 @39 uglsssu il 210 185 185 - - -
6  gua uzdAou 5 0 - - - - -
7 AL LEUFEY 10 168 - - 168 25 4,200
394 43 756 285 285 428 10,700

[

wanew 1wl 2564 Uszaulgwimasliszuiadudunumn wazanmenaniiaamglgeiivsiug
Wendene danalnlinandnaiunn
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A15197 3 AuaNaaTUgANTEvenERsnsTUWAATUSL e 91nnguInuRsNSENARLARTLGN

Fen dwnevuedtiii Jwdnmeysysaifidniunisndnudniugiudestuiugiming wug

Foum 3 gauasl 2563 uay 2564

]
s

]

U 2563 U 2564
i %a-mmqa ALY m’mu%qmé MmN AT mmu%qmé A1L90N
(%) (%) (%) (%) (%) (%)
1. #1159 uglsssy 12.1 98.2 88 11.5 98.1 88
2. NW LUNEY 115 98.1 89 - - -
3. fy videy 11.6 98.5 85 - - -
4. Tudnd a3anned 12.3 99.2 89 - . .
5. YTy LR - - - 122 99.2 82
6. Inlsau udlsssu - - - 112 98.2 85
mmﬁa 11.9 98.5 88 11.6 98.5 85

NUBNA : lNzAUlAgITNISINNENINY

A13197 4 Funuuazsglansnanudniugindevenguinuasnsinanuaniuiondes snnevuedli

Jwriangsysalindnmdanudaudeaduiiugimie Wugdeum 3 gauded 2563 uay 2564

e un/ls

U 2563 U 2564
TasBYn uNULeY oAz UNULEY Sowaz
seld 3184
1. fuuiuLUs
QREMREHIRT N, 550 24 550 33
N139TIVEUNUTUY 120 5 120 7
msiiuiien 500 22 250 15
MsUSuUTEAmaaTug - - - -
wdnsiugiTen 240 11 240 14
U 150 7 100 6
nsUesiumdniviyg 0 0 0 0
nsUesiuidndngivy 700 31 400 24
2. fununsil
T - - - -
3. funusw (Umeials) 2,260 100 1,660 100
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4. wawdn (Alan3u/ls) 178 16
5. Aunusausanlaniy (Un/Alaniu) 13 104
6. 591918 (Uw/Alaniu) 26 25
7. wanauwny (/1) 4,628 400
8. 1elagns (un/ls) 2,368 -1,260
9. eldgns (uw/Alanu) 13 -79

1/ Foyaiadeanninuasnsnimiedumaniug

a & o s A & 8 o 19 ! Y a & o s
A199N 7 @mﬂ’w\lLllaﬂ‘wuqﬂ?L“UEJ?‘UENLﬂU@iﬂiWLﬂULMﬁ@WUﬁ?l’ﬂmaﬂ mﬂﬂqmwmim;&mammmwuqm

Fen suneimaenu Jmiaidnsididunsudawdaiugondestuiiugdanite ugdeum

3 nouasl 2564

7l Fo-unana g k s
) ANTU (%) ANNUEEND (%) Mg (%)
1. Wesuwa FIasena 9.8 99.3 94
2. wwaney wwia 10.0 99.7 94
3. wesuee N9 91 98.3 93
4. wByaLABs NeaNg 10.0 99.4 93
5. weiden funes 9.4 99.2 94
FLRde 9.7 99.2 9

NUBIA : lnzAUlAgITNSINNE NI
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A15197 8 AunuuazsglinsnanuaniugiilisnrenquinunsnsENanuanIugaLTeT Sunatmse
W Jinfidnsiindnuaniuaudertuiugiming Wugteoum 3 qauasl 2563 way 2564

iy : um/ls
U 2563" U 2564"
10az15en fuNULaY oAz ANITIGE Jouaz
s1ela s1ela
1. Aunuiuuds
QUEGERRIIIGR 450 23 450 23
NIRTIRARUNUGUY 100 5 100 5
Mavfiusien 450 23 450 23
nIUSUUTIEN ILARNUG - - - -
wanwugiuden 240 12 240 12
U 100 5 85 4
n1stasAuMAIn T 0 0 0 0
nsUeartufdndngivy 610 31 650 33
2. fuvunsii
A - - - -
3. fiunusin (Umeals) 1,950 100 1,975 100
4. wandn (Alansu/ls) 104 73
5. dunusaudanlaniu (un/nlaniy) 19 27
6. 39A1U18 (UI/Alan3u) 30 30
7. wanauwny (/1) 3,120 2,190
8. 1elagns (un/ls) 1,170 215
9. eldgns (uw/AlanTu) 11 3

1/ Toyniadearninuasnsnimieduaniug
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A15197 9 Toyanuf nandanuandalen nandnuaaiug naslduselevd wazseliveinguinensns
a [ v v d'

Ananuaniugaaden suneassays dainteuim Andawdaiugaadoituiugaiviie

v

uddeum 3 gauast 2564

]

€

&

¥ oo nawdn (Alansu) Wiudeug Frunhedmsumdaiug .
- . ULy — . - — s1¢l@
7 JeTeINBATAT - , RLIEhe ... Wldes 1y T1A1Mese
e (19) - LIAnRUS - o - ()
e : (Mansy) (Alansu) Alansu (L)
1 wesiy inndna 11 1,120 966 500 466 30 13,980
2 WeyYysIIN NA1ANIg 6 295 237 - 237 30 7,110
3 wadens wnes 6 541 433 - 433 30 12,990
4 yeaula Snne i 357 283 - 283 30 8,490
5 wew ey 3 235 184 - 184 30 5,520
6 wiwUsiluy wduviey 3 187 161 161 30 4,830
34 33 2,735 2,264 500 1,764 52,920

A13797 10 Aaundniugiudsnvennunsnsiiuaniughiliies aanngununsnsgudnuiniugin

9

a v v v N

Ben Suneasinys Swdateumiduduniskimuaaiusaidesduiugdmming Wuddeum
3 oAt 2564
Y

. y U 2564
il VO-UNEANA ¥ Tz

ALTY (%) PAINUTENS (%) Awgan (%)
1 weedy nandia 10.0 98.0 96

NUBNA : lnzAUlAagISNIsIEN Y
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A15197 11 fuyuuezseldnsdnudaiugandeivesnguinensnsinanudaiugindeisneassays
Jrindeumindawdaiugandertuiugdmite fugdeum 3 gaudsd 2564

e - u/ls
U 2564"
A EGHGLE)
funuuazsela Sowaz
1. Aunuiuuds
QRPN 450 22
NIRTIRARUNUGUY 50 2
mMsLiuien 450 22
AsUSUUTIEn IMLARNUG 50 2
waawugiuden 240 12
U 150 7
nstaafufmdnivity 0 0
nsUeartufdndngivy 650 32
2. fuvunsii
T - -
3. Auyus (Umsials) 2,040 100
4. wandn [Rlansu/ls) 83
5. dunusaudanlaniu (Un/nlaniy) 25
6. 391918 (Uw/Alaniu) 30
7. wanauunu (un/ls) 2,490
8. 1elagns (un/ls) 450
9. 318ldgns (Urn/Alansy) 5

1/ Foyaiadeanninuasnsnimieduwaniug
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A191991 12 Toyaiiuil nandnudndnler nandnuaniug n1sldusslevd uazsgldvenguinuasns

Andsuaniugaudes snnetiuls dmineviesndl Mndawudaiugindestuiugiivine Wug

Foum 3 gasud 2564

¥ oo nawdn (Alansu) Wiudeug Frunhedmsumdaiug .
- “ NuALAY — . - — s1¢l@
7 18YDNYATNS - , Wanm ... Wldaq U TIAIVUNUHD
e (19) - LIAnRUS o o o o ()
e : (Mansy) (Mansy) Alansu (L)
1 u‘ﬁ‘gjﬁm?[ﬁ wandlnsane 20 2,815 2,592 300 2,292 30 68,760
2 wwniuiiv Aadzseiay 8 442 370 370 - - -
3 gl g 5 341 285 285 - - -
4 uaUsyAns Aulsuddy 15 1,598 1,380 120 1,260 30 37,800
T3 48 5,196 4,627 1,075 3,552 - 106,560

A1597 13 Aaunwdniugiudesvenunsnsiiudniughildies anpdinunsnsgkanuiniugi

Fen sunetuls fwdngriesdndnidunisndnudaiugindertuingdming Wugdeum 3
Ul 2564

gy p V2564
# Yo-UNENa 7 =
ALY (%) PATUNUSENG (%) Awgan (%)
1 wagual vanslnsana 11.9 98.3 85
2 wenivia Aalvseasy 11.8 98.9 89
3 WeNed Yiuns 1211 99.1 90
4 uaUseand duuseiasg 11.5 98.5 89
Atady 11.8 98.7 88

NUBIA : lnzAUlagIBNIsnNENINY
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=] £ i a <
f19190 14 quuuamwimmsmamuam

Ly

)}

9
' (%
v A AR

WugNLTeIv09ng

I3

unuAsNIENanLAnTugINTes sunetiuls

Fmingriesdinanudniusindotuiugsmine Wuddeum 3 qgeud 2564
widg : /1S
U 2564"
19821280 Y Y Y
funukazsela Sowaz

1. Aunuiuuds
QRPN 450 23
NIRTIRARUNUGUY 80 4
mMsLiuien 500 25
nIUSUUTIEN ILARNUG 120 6
waawugiuden 240 12
U 80 4
nstaafufmdnivity 0 0
nsUeartufdndngivy 500 25
2. fuvunsii
A - -
3. fiunusin (Umeals) 1,970 100
4. wandn [Rlansu/ls) 97
5. dunusudanianiu (un/nlaniy) 20
6. 391918 (Uw/Alaniu) 30
7. wanauunu (un/ls) 2,910
8. 1¢lagns (un/ls) 940
9. eldgns (uw/AlanTu) 10

1/ Toyniadearninuasnsnimieduaniug
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i o ¥ i a < Ly [ ) 1 4 v 1
M15191 15 agudurununsns Wudl nandawdaiiug N3ty Aunuuazsels vesnguinuasns
a @ 1y ) a o v 1 a @ 1y ) [y
Andnaaiuinidedlulasinsidenisia wingiundnuaaiuinndedlussavyusu U
2563-2564
$au i Handn (Alan3u) Wiuwdaiug  Smedu y v
. < . g o AuY 36ld
NAUNYATNS 99/d  nuesns  Auien < o = . . Til#es widaug s -
, LUANNIET LUAANUG P ~ o (W msals)  @Wneals)
(518) (l3) (Alansu) (Mansy)
Sunaviuasly u&e/2563 10 51 8,407 2,404 2,404 5,524 2,260 4,628
Jmdmesysal | Xyo56a 7 43 756 285 285 428 1,660 400
Swnetmmenu u&e/2563 5 34 3,524 - - 3,524 1,950 3,120
I Infians u&e/2564 5 50 3,630 3,062 300 2,762 1,975 2,190
gLNeaIIAYS Y
v oo T ue/2564 6 33 2,735 2,264 500 1,764 2,040 2,490
Fwiadoum
gnethuls
oo e H1/2564 4 48 5196 4,627 1,075 3552 1,970 2,910
Jaw¥ngiisnil
F20/Fade 37 259 24,248 12,642 4,564 17,554 1,976 2,623
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