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Aanssuseg sadelSunainniesesgydaluluseninamisdniiufanssudiag Fausuianie
AosnsanasiuluaugnssyAulnag

M19197 2 ANUABINITUIVBIUABEYNNTRTYAUIn VRIS

Y1NTRIYAULN AuKaIN15In
seezasaAuladuAdly 150 an3/fu/iu
STULIRSYURIBBNADN ot 10 -14 Sy
JEULUYNYOADN LASNALULNET 100 &n3/Au/3u
SYUrAnNaDDU 150 &n3/Au/Tu
328¥N1TTYHULATOINE 150 - 200 &n3/a1/3u
SruznouAULAe 80 - 100 Ans/Au/Tu

vinevg : “dledanaimFeuldfuanniziaien 1 300-000 ans Wuia 1 §2lus udeath
o 4-5 Ju Wedunaniseennentdnesnaindinsiaminennisld wndinsuanainen Tuiasiastoss waliegn
GHlEHG

NEEUAzAaINTNNlusz sz IgenanlUaufessuzHaEuLn FIVaIINAeNYSYY
Wngssesvgeniuny Aoy WndSnaduniazdes sliunauduly ndunineneiasznany
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WWuAswudla n15liun mastiuivesass wieluiu 3 Tu/ase eldiasduniswedmsunis
RERIEINE

2) MafuanANuFaINIsYasiY

mﬂﬁi’ﬁfﬂumswémﬁmzq@Lﬁaﬁ;ﬂmamuﬂszmumsma6] NANWNTEUIUNIT W6l
mzmumiqmwﬁafwﬁwmamaﬁ 2 ASTUIUATT bAUA
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2) MIssmerennNTIRuUInNTeURuilY vithinzegmulufitluvneind
T YSunanhiifiadiosnis ssusnsnsfuluudazdisvesnsimuinis engits wavaniwuindoudi
Wasuld wu Anudulufu anmeiniaseusiuiiy szuumstgniagnsdnnisany sy fafuly
msfaiemanudeinsimesiviesududenianmoinia uasdoyafiviniiarsansiudu
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2.1) MsAUIAINANUEBINNsTNesiY TneBs Penman Monteith

nsAamUsinanslyivesives e (Crop Evapotranspiration ; ET crop )
ALEANNIST 1 (NSuvaUTENIY, 2554) SaufuAduUsEaNs falneas Penman-Monteith (Crop
Coefficient by Penman-Monteith ; Kc — Penman Monteith) laga1deanuduiusues Ke = ET /Eto
AU “Amsldiuesitugnds (Reference Crop Evapotranspiration; ETo)” Yosusaziud

AUNIS ET crop = KC X EtO v, (1)

ET crop = USmaunislddesite

Fto = Usinaunsldiwesiiasnads (msiananuandi 5)

Ke = dudszansmsiiiimesiis (mseanauwni 7)

FeE19 Foamsnsuaudesnniesiundeuludmiaduny3 vneding
Mdafimaniopivln lusswhafoununius aunsafmnleelis Penman Monteith 1

dun19 ET crop = Kec x Eto

i5lo #i Eto veadeunuamius ludminduny3 fien = 3.71 (nsamenuani 5)

A1 Ke dutszdvtuaaFounasiinarduaiyiuln = 0.85
(A59AANLINT 7)
fafu ET crop = 0.85 x 3.71
= 3.15 {adiuns/ 3y

vea1u91 dunSeuludmindunys Addeinsaiydvlnvesa lu
sgwhadoununius azfinnudesnmstdmiunmsniyiulnvematuaz 3.15 faduns/u uay
Mneaudasnstheesdeut aunsathuldiusslenflunsmiruauiinahidediundumidou
Aol THsed

Y ' & A | ' s = Ny A ) % = =2

A9819 AN UTINTINY Wi dunSeulisad 3 was (Faanlauduniseuds
Uaneniey) Nuinsay = 1o

We TU =3.14

v A 1
r IAUNTINA = 3 1URT

[ (% '
v v a 1

Ay WUANTINY = 3.14 x 3 x 3
= 28.26 M3UUAT

¥

AuFsNsinveeEey 3.15 fadwns/u defflufinssmu 28.26 a3
wins/fu diadlsii = 3.15 x 28.26

= 89.01 Ans/Tu/mu
wzaziy axdediiuddunEouiifvueiuildvsma 28.26 p919m05 uaz

o w [

mdsegluseninsszeznmss i ulavesmaludadoununiusludwindunys Anduusunm 89.01

a

ANS/ /AU
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2.2) MIMUIUIMAMUEDINITINYEsY Te33 Pan Method
A Usinansivesitelngldas Pan Method FaEAUS 0N
sumehananaiaszme (Epan) 3linnIakuu class A muaunsi 2 (Rsnuazaas, 2565)
AUN1S ETc = Epan X Kp X KC v (2
ETc = anudosnistithuesiivvdonGou @adns)
Epan = Binaimsssmetinananaiansseseuuuie Gadwns)
(PPN 6)
Kp = dulszavdnnianisssmedmiuaniauuuie (1151901ARwINT 8)
Ke = aduuszansnsiiimesiia (ms19nanuand 7)

fae819 Faansnsuanudesnisinvesiuy Seulufmiadunys vneiing
dafinisesyduln lusswhadeununius asnsofuinlnglds Pan Method 1ddail
gun13 ETc = Epan x Kp x Kc
510 A1 Epan wABveadeunuaiusluimiaduny3iian = 4.50
(PNS1MARLINT 6)
Kp fienanuiaaniade <170 Alawms/u = 0.85 (M51MAHUING 8)
Arududisivdiads 77 Wedbus
Ke vomFeuraziinamdaaianiuln = 0.85 (MananuInd 7)
iy ETc = 4.50 x 0.85 x 0.85
= 3.25 {adins/
veA1u91 dunSeuludmindunys Addeinsaiyivlnvesa lu
FENIUABUNUNNUS wdienudesnimidmiunsnigdvlnvematuay 3.25 fadwns/u uay
MneANLdsImMIstveEeul amsathaliusslenilunisimusuimahidedliunduy o
puueesiuilamso THsed

o ' & A ' T A Ay o~ o v o =
A28 MNUANTIN W AuSeulsall 3 was (Tnanlauduyiseuislay
1 42’ dl 1 2
NNNH) WUNNTINY = TUr
e TU =3.14
v 1
r = Sednsany = 3 wns
AU NUIVSang = 3.14 x 3x 3
= 28.26 ANTIUUNT
AYINABINTUTBWS B 3.25 aAnT/Tu ol WunnTwy 28.26 m51R5/AU
Aadlyit = 3.25 x 28.26
= 91.85 An3/Tu/Mu
W IzavuRzfedl A AU S sUNTvANUALANTINY 28.26 ANTIUNNT Loy
mdsegluszminanssaiulavemaludoununiusiudmindunys Anduusunm 91.85 ans/fu

11



msfmnAmeIM s mesivnndeyaflvtanalaildafiutiusilunnggnia
WAm N3EAN Epan Aldlums1smanuand 5 1udedefounds dsoradimnuunnsstiisiuggnia
naniaguusagilsiniy

diolildaanudasnisiivesieflndidssnndusisluggn andatd
antuiTeinasimnssldiaunssuumuaudiludinisliimSeulneldaainniniassme Epan)
Tnglduednlilasaoulnsaiass Arduino Ju MEGA Weulusunsusie Arduino Software (IDE) Lilely
ansofInUiinuenudesnsiivesinlasligns Pan Method wasdinsthanduusyandnisld
thwasiia (k) dnsmiielinsdnameudomnslidmemBadndiforuanuius auaums
ETc = Kp x Epan x Kc

= Y wa v s = P Y & A
A 3 negeusruuaIuAudpludAnsiilmissulagldrnnaainssme (Epan) luwdasUgniiuin
Jrindunys

Nan1sMAaeUTITYFeuBueennenauiissardseenaen 5 ey wuiUTinm
ihutasiafsszuumugus Wihtosnd 16.8 wWesidud Weiflsutuulannunang wiaruauysal
YDIFUNITEUNRINTNURARERRAITIALENYTAITaENTT 0819l5NRINNITAIUINIAIAINABINTS
wasity neldanaatnssmed awnsaldifuuamdunstmuayinueudesnisnivesld
walsl usitnwmsnsazdoasusansaivusinanhmemsmevausesity fee1avy lunismase
FaySeuiinnnsvemaseudupSauLanienIsvInd) aagvinIsmeaeddusunTuYsIans
Diviutiu 2 w1 9mAriEaaldaIngns Epan sudaiunasin

2.3) szuulsifiunzay
Fnslshunfisuuuintos (Micro nigation) wienslsiiuuuianizan winns
Thiufsuuuiios viemsliiuuuianegn Wunslihadazony uivesads fedammsl
ihiisuagliaseuauifuiuiiunnniamlngedonaautivesiudiglunsundnszaeiesnly

soutnaiielivsuasiulenagluisidnda uazilussuuliinnlidewivvenaden wu ssuulii
LUUARAUS NS (FNed) WUUIRANEE WUULNVER F90UNIALASTaRNILEnIlUAISI9N 3
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AN 4 nmdegeseuulrunuuane Taun @eens (
Wnewan (1) wag ihven (2)

A13197 3 n1slSpuisutefuardednin vosssuulRuILUURN

n) W4 (V) Fdea (p) vaakes (9)

o svuulsiuuudngg
AENUR v v v = A ¥

GURIAN N Wlnes Waendey | Famlsaan Umen
1. vwavesdainesn Taiusiueu Taiusiueu 4-5 0.8-2.3 0.8-2.8 0.1-2
({iaduns)
2. Sasnsivaveni Gas/ | ldwvueu Taiusiueu 250-500 9-220 20-300 1-20
) Fuogi

YUINEY

AUYTILAL

useatin
3, ussaiiolwsruy Taiusiueu 15-25 15-40 10-25 10-25 5-15
auldund @Eaduaiu Un@lies | Undldives
qaﬁuaaﬁﬂ wiheduns) 10-15) 10-15)
4. Gurhgudnansvesidi JENRIGLY Hugafi 8-23 14 2-10 0.3-1.2
genanszuulih (wns) than
5. anudenisgunsninses | ldesnis | ldesnns | ldeanns 80-120 40-120 140
‘111':’1 (mesh)
6. Useansnnveasyuuli 40-50 50-70 60-70 70-85 85-90 90-95
1 (Wesidus)
7. dosriniosandnues 1aid] Aunsy Taidl Taidl Taidl Aunsy
o ¥l ¥l

LWINIZAE LWINIZAE
DONAIUTN DONAIUTN
iy lntioy
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N svuulithuuusineg
GRVGHAE) v . - v 4« ¥
ageng UM Wmes dales | Wweadn | Uiven
8. sruuUgnivy annsaldlel | wwngduns | waneiunis | wngdunis | awnseldld | easugnidu
fuynssuu | Ugnlusses | Ugnlusser | Ugnssesda | Aannsugn | wnasewing
Ugnilay Undiugn | Un@fivgn | vgniduun | szesBeuas | dulsiinedu
Duuwn Duuwn szezUnf wnidn
9. udndulunsidn Wdwdu | mdadadiy | evenld | eouedld | eueuld | deariidn
Fufirounislvi ogetlonnsa | Tuftvindn | Jwfiwindn | Suftwindn | Svitelsive
f\;mﬁﬁfwaaﬂ sefuvath | sedusind | sedfuviadh
INITUY Wie Wie Wile
wazadii
wananly
10. Fumilunisindily 2,000-3,000 | 3,000-6,000 | 3,000-7,000 7,000- 7,000- 7,000-
wiadliina (u1n/ls)* 10,000 10,000 12,000
e - * funulumsinsaduneineyssnuuesSilinumliisvessyuvdani
Honuazdesiinvasszuuliinuuusnge
Tunisliinegsusendauazdussans nni ensndslinadud ddaydn
Usgmanilafiensiinfinnsansausudeyanudesnisiluuiasiswesnisiauinisvesivway

Faaartunisin lawn Fnstvidiunie FeUfoilanaieds wiisnnunsnsymaudeuujun wse

111MPa09 bokA

1. nslintuunsidanse1ese SUseansnInsening 40-50 Wasigud n1ssa
Wdeaiee1nduigi 5-10 uil agd1euily 700-1,400 dns/du/Ase azgadsunlulneian
Uszlesuiduiuunn 1neni1sluatioonuenUs NN NS od 1L RTUaIRUATLLAsIUATIN

2. msliwuuimis de nsbiilaenisguinanurasiniivindsdiniuvie

1% '
o A

a1 islinsesnaudesvaaisduinuinaldvsmy TUsz@nsamsening 50-70 Wesidud oz

d
gadeilaenisivauiesnuenuinaunnviloussuvagend
3. Mslihuwuuiwies (Sprinkler) WumslihanvazNaaneadaiunislan

'
=

LLUU‘ﬁW\j\‘i Gmﬁummﬁwaaﬂ mﬂﬁﬂfwquﬁ’amﬁfmﬁﬁﬂ%aaﬂmﬂﬁafwﬁmmauﬁa viouies S1uau
1-3 W/fu TUszAnSnnsening 60-70 Wesdus

a. nsliiwuuiades (Micro sprays) Lﬁuszwmﬂﬁﬁﬂﬁﬁmiquﬁ;ﬂﬁmLma'q
ffuthdsmuredai wWuieatuszuuit 2 uay 3 wissuudadosilaziivhdados (microjet) fidves
Theenvunadnidiosaliiinsoonuiussty waznsznuiugunsainanadin vl waunszang
oonluduladunis mslviissiniasdodithazen lifiewTandouu Wietlosfunisgadues
shdaniues Sududosafigunsainsesiieudieindnssuuiadnles fusyavsamsswing 70-85
Wesidus

5. nsTdwuuRanisadn (Mimi sprinkler) iunaslddriildnannas
wudedunmsliduuuiamies udgatheenainiunisnsdvunndn Snsnsinavesiniosndy
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1%
¥

szuumsliiuuuifesnmshiifinuamdufotuszuuliiuuudades Fafuisiesdinisiad
gunsninsasidie mslibuuiunisadn SssAnsnmsening 85-90 Wedidud uarlddnng
nadeUANIMIzANN1sIT Y TAnguneal dunulunisiadessuuliiluanlsivg (Fana) wud
nsldmisadn (Mimi sprinkler) Afldnsanisldiit 300 ans/daluef wnzauniinisidiuuy
suies (Sprinkler) fifignsnsldnh 600 Ans/Aluy/sh (wnsSifuniuazaniy, 2556)

6. nslvnuuuthmen Wussuunsliiildndnnsdrulngwudioatiunisli
thuuvdesles msfuiidesiheenasdigunsaltedulsilnasendunen ununisdanutoonidusles
szuvliinuuihmeaiussansamnsliigeandefsutussuuliiuuudug Sse dnsam
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Uanuuufidld wu don uazdudends msthssuuimeaunuiuldlulfnaesldmmnzaumni

- o = 2 A Ay 5 Yy ad A o i s &
Wewnnlina (NFew) [Wuienden1suiuin waedesdiiuniadenuinndy 60 wWesidu Tuwasin

Fawuzi sruulinhimunzaudmsuwlaslgnling (mSew) asAdedinis
Tminegnsuszundnnasiiuse@nsnin aall
- szuuliinmeransinuuidalsanass Wuszuunisliinnivseansan

1%
' 1Y

gadlvi vhanethvansuuulddonldon mm'ﬂ,mﬂmsflsummstamwmﬂmwmmamamwm
_ szyumstifdiuuufidalsanass sauau 2-3 i/du amﬂﬁlmu%ﬁuﬂaa
vadn wedunsfivenududiindoiniaiagquas uaztdenq fuasiulddn lailvasenuen
WRSEUUTINYEEY Snistheusendnildnnnifiaiunasfuuuiu
_ USinasineghatdes 200 ans/du/Su daenisniuin wiefnauianesuudy
Bou lurilmunzay f 92997 a1 06.00-08.00 u. wio ¥rafu a1 15.00-17.00 u. mﬂimj"m

a
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- mawdsnaramenvasszuunsiiiineufinauds asasadassuunisli
1 duhuvuiedessud Julsih duidda Wesntgquisiuy Feusududesldsuiniounn iy
mﬂLﬂ‘%aasﬁw;mLLazaEiiuiuijQﬁauLLsam’fumSammaﬂéf%’m’mmﬁama asituthdrses
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uwiasinglunfedauieanaudsmeninduinlvg wegarsiigmuautostuluan inssvinuas
e Wusu

2.4) msdseauvsstiy/mafnifiutih
Tutlgtunsyeassdifetniuviildlurmaudsdudeiududmiumsdgn
1/;[%‘8141/1’%@%05146] wneasnsaulnglasuaiurdndundnning ’Lumwmaamﬁuﬁw i sl
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dsenuAUmIIzaNvesiunfliey lnaideniiunniduwssinusssumfvienufiagauiyaasn
dlemilafisszdvinngeanveansldnuiilunisifiuinlunsaindnuidnia asiiuanudnvesasy
2 3 & o § v g T yva a - &
Wiuddu 4 wes agvilianunsaiuinliiusunauiuniu
agulsimunisyeassiiuinlifivuinanugfiiiisswedmiunistidmseuly
gauas Tunsaliagldgns Epan AuinaudensidiivesiSey ienvualagssinavesasy
3 ) U [ T A Yo £% 1 a d' = Y 1 = c{'
Wuihdmsuivduieliiugguatlagliifnlamn (115197 4n) Feazvendede Miseunugnlu
JTadunys 018 7 U avdvwianssiudseanas 4 wes lufow nua1ius Yaansasyivlavems
1ANUABINTTUIN 163.34 Bn3/6i/3U w30 4,083.57 dn3/ls/Tu dAnusunainsesdldlugguds 90
U g = dy dl ! v a ¥ ¥
Tu aszunazdvwiaiiui 91.88 ms1auns watudagtuilaniizlaniou 81nALUsUTIUGILAIDI]
= [ A S < A Y [y 19 v a
g19UuAe 120 Ju n1sdenyaaseAdvun 122,51 maeuss onadunmadeniidesiuliinands
AeveNENNeIMTHUTUTIM ey

v v
S A« 3

A135199 4 ﬂ’l’m&f@ﬂﬂ’ﬁﬂjﬁﬂaﬂﬂL%EJHLL@%‘W‘LW] AUUN

AuFoIMsTTRIEEY 1 Su¥ Uinauhiidedltlugguds YU
MT;Su Safinsany — ) fudifiut
q(ﬂ) Wn3) | Fas/siu agi/li Qm{jzlfm/ Py | gnunanuns/ls (@n 4 wns)
PSS

1-3 0.5-2 40.84 1,020.89 1.02 30 30.63 7.66

60 61.25 15.31

90 91.88 22.97

120 12251 30.63

a-6 23 91.88 | 2,297 2.29 30 68.91 17.23

60 137.82 34.46

90 206.73 51.68

120 275.64 68.91

7 TJ?TU 4 163.34 | 4083.57 4.083 30 122.51 30.63

60 245.01 61.25

90 367.52 91.88

120 490.03 12251

PR * ANUABINITUINGEEU 2.9UNYT AWINAN Epan = 4.5 fafluns/3u, Kc=0.85, Kp=0.85
** 113 = 25 fiu (spavdan 8x8 wn9)

Fouusti msdrsesunasin/nmsinfuihlidussansom fai

- FawFenuvanindndmivanumidou uwiesnu veRufuihaualvg ve
iy warouina dwduletiiu wasveuinamsiveini Wenzeasguununfiulilaun
desmesomslsiiusazady
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- Sndsuunaaivindises wdsuiusigguudieiiuindises ulseenidu ve
funsyalidudnounsinudelivefingnouamsodnifuilduiu uastoftydenarasintui
mmiaLmaml@ﬂaumqmu,mLLauaummUaﬁaﬂf’a‘luudwwsaummumﬂszmu

- mawdsnguinanuvasssausidedndu wu srafud @eu wiin ve
YausENIu mnﬁué’waaﬂuuamm@uaq nsauny Ysznaude siisveuniesguinifuadoseus
v3oliin sverdnit anuanduresiiufl mnuazern weznsuilouresdelsaviolivasdarit
NUVEN

- Yszifiuuasimdnvesmuneu ienwunumslivieusuusdlulsallid
USunanifismesesveznsmiydulaiemslinanaavomidou mnduuilduuinalidieme
Toenenveste Wneudnvese vdaiudnulelumundoy maaassiiiednifuidmsy
Tursnguds msliiuiissann 10 WesdudvesiufineUgn uazssfuaruiinuesia 2 - 4 wns

2.3.3 NM1IANTNY
1) msmuaudadinvesiunazsnlilina TaovinnsdaudsiuuasAdindediuvesddiu
fuitan deRsiidluanysaiiviinaenumudueduneyszann Fadunistsandnanisae
vodlu warluiidaviesfdnansnduamesiuas avomnsuasndsnuludssdiusingg vosiald
2) mslimadedulutnniivmngay mildfismeusfimsfiauaunn Fesinuatisunsdiy
Wielvisusgsen
3) anUsuanissyivinvesiiglaenisdanudeluunadenlungn deasilinisen
vgamsaigiulaldegaos 14 Yu viedaiuseansiawmlsion luvnriivonayBouinnaudy
Tudeufidshing arsfiagyliludouemBeulsl wasvandasldld uenaniBsdansaununis
wigAulanyUsEIaAneeg ﬂawumﬂwammumnmmiuaaumawLismlﬂ widnnelvifin
uathaAes iy nsedulidunEeuianudesnisinmn uastestu vhliluuinsedna lalasla Husu
0) anmsliteidlulnsiougs wngasnsyulifivunnluseudsualiiinslitiuni
5) nadiunasiliifiosme Tifananaauadiuoon Hun nandnfidosnmnin nandni
nsvqnduuis ilesnudunBeuliegsen saniaausdumelunssuesn ileannisaei
6) mslfasiieannismeinluluity vieasemugunsaiagdulslungunsaueudadn
(Abscisic acid, ABA) uag us1adluaLnesess (Brassinosteroid) 1ngiin1351891141 ABA @13130an
Snsmamela ifuussiusiduiic wsdveumumusomsnatildluaeiio duunadluanesesd
\HumsmuaumeigivlaifunumsensmumuserNeien wazdaiinnenuinansanumy
sornuudsluiivaszganzyan
7) Wloanm uguLIsNeIMIAseuLarLAY WU Yiuasialedu (Kaolin) MieAuunialedu
Tusho 6 wWoddud wiv ialedu 1 Alan3u/an 200 Bns uivisuiiandoudidiu Tu uasua Hedss
Prwanmsdimiansveslsainuasdngiiy samfefulssefiununmaananvesliiald
8) msugnliifununduuaauazan ionsauadiuadunGeu wu Ugnndas fumunn
fwauns Wudiu wardadunelimaubiudinunsnsdnmaie
9) matgniivdan Wu mdgnimiundsastigludesoamsldsuiandunde ua
dundreanfuiilineluduuasaosq Udesoonun wislifundeunaaulauduneuiiosnwai
Yatunagndrsannsonetieenangule
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10) m3dams ity Bumsmiairfitludisifanimeiniauiudsin mafufivgann
AululiliaTesinnd Tnsuarugeesisfivaniumliognedos 15 wufwns el fufivagu
yiinfiu annsssmevesanAaviAy PeiuanuturnmssaiuuiaAulduiuiu wastasan
ANUEEEYBITINHBLHIFIUTDMN B UABNTIINANEINULAILAR

11) m3fmdonyBouiusnuuds InemsfadenduyFouiiannsaniydulaluanim
oIMATiuAslaR SUSinamanangauazannma

2.3.4 msNuyanmiulinandefoud
nasasiulinandaniiusraufoudsongnds wasvunan asvilrsulinailuils
Tunandusinga finnuauysaluazanmnsalvnandsludiina waznaifinsanuaudesnisves
panld Ineunwnanssndudessetuiunsielvdulinatuunnsinlm wesusnludouiui el
anunsneenaen Anna warlvnandnlanuseanis
1. NEsuivszaufoudausoinislisuuse
1.1 Tddenafiugns 15-15-15 w38 16-16-16
1.2 aviuges “mssn” wauaediau S 20 Saddns Suu 1-2 ads Witdudio
nszdiliumnlugouldigiu
1.3 Withasiiane uazdamuanueidostufidales - uwas idelugeuunnasnan
1.4 g03 “masan” Wud thmnaiindlnsa 600 n¥u nanBadia 20 Saddns Jeinda 15-30-15
fiflsnses 20 n3u ansdosturindndes wavanstulunausanfuluth 20 Ans
2. yFouituszaufouds uazlionnisguus
2.1 TdJennafiu waunsedlin 6931 30 Tadans/Jowadl 1 Alansu waulidaiu
2.2 aaulaudusieiawng s oluld waududunen Tlidnsidu 4 : 1 lneU3uins
sathlitunaenian Wensdulvisniasydule
2.3 aviugns “vasn” $1uau 12 s deduunlugeu Wielsiluseuaedily
2.4 Govivansiafitiosturindalsn-unas uaznautonsluifsnvan uarsinuuniiden
ynadsfidany itelrldlusouiiunnlvaifaunmd

q

2.5 Tieg19dsaue

2.4 wansznuvasndenazanlufuazinINABuLas

5 =t U A o w o - T I3 - =~

unlunildludadeniianudAglunisvinnens ewindnlussrusenauvesiviaziniig
Jududmsunissgiiulavesiiaisluiiuad sivewaznszurunisniedaad drideaninly
wingausen1snunsiAn stliimnndt 0.7 waduuseiuns (dS/m) lnganusansivaeulaain

y A A o o = o 3 I8 Aa 1 % o § wa

nsldiesesiadnAnisinlni (nmd 5) nmsihdnanuvanihnfiaunwlimunganluly agvilau
Annnsazauingde wagvibienuanlasunansenunnindenaradlufu wagnininisazauluusun
wnazvilinisgaldiivesiivana
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A9 5 3aainansuntndnlui

Tnedgymanuaniifintu dnnuluiiuiiinisinyasiegfaduuinudindinege) wu Jmin
ad J = N o o N = = ' ) Y a A

wunysniduunasgnnissundrdgyluefnvesusemalng dnsugnniseusiudunaliviind ug
luanmensesdludnuaraiunaunay Insltinanuaididmssemadnlunusesaiudmsusn
auldl wazanlaymdeuds vililinisuassunan@eusngg awntss Usenauiudimzianyuidiin
Tusesaulugasgguds viliidanuag lmuzdunsesgivlavemseu Tussesusninunsns
Linszmdnfelgwidesina wazldudainansasuydeu vlisuyseundaanienislulul uay
aumgluiludiuauuin

2.4.1 NANTENUVBIAMUANABNITHANYS Y
fvlaiananson il lUldle 1Wesmnundviaeg ngadng ialae nssuiunsesdaluda
(osmosis) wivnmi-lududiaundugs dilusniivenalvadoundulugiu dwalifivuansoinisvinti
wandnanas iesnnlalannsagaflulnsauldmung suiafennuduiviedudon wavaael
flaglusudanisgeldinunadeon uazuaai@en Viliusmunaslsiiaduassnmmadaunseiuasanas
danalilufivuiadnas uansenistuludandanelu wazveuludignanslu nswsaivlaludiu
gonuazsInanas Tulsumaasis uazdaesliundnifuanuiusolFeny fagilviymeluiian

2.4.2 msdamsuaznsudlalgnmSeudisussauiuaiuhy
N159AN15U108 190 UTZANTAIN 21NN1TNABBINITINNI1TUIRE1UTERS AT Nasie
WAIWIN3VRMSEY (BuRnkazaAne, 2559) lnsusudsussuunisivit anmundnisldun Tuses
A a 1% 5 v o v v ‘:1' a4 g va
auiUadmalseninvesaiu wazldussnuaulunsdnmeuasssalalaudiu (A 6n) nieldise
aa a 3 %,’ 1 a @ 9127/ 1 v Y ygol 4 .. .
nansAnUuTanuTesau wWasudunsiiuisgsusendameseuunisigunies (mini sprinkler)
ynhuszimbhundiseslusosay Weudlgmunaunyulugimiugs Janwesnsiianuwelaiv
aaaa v o o v a a O w1 ] v a & a
Tndnmsladnlausuniseu (egfensinuresrisainlaudy 10 WuRlins 99Nty 30 wuRwung)
Tngldviunes (mist spray) 8031 90 Ansredalus Sadinisti 0.75 wns Tnensnsyarevesdndu
JUMIATY $9AUNsIINSenIneduiSeukuY mini sprinkler 8051 120 Anssiatalug Sadinislviun
3 - 4.5 AT ARASEIIINTUL 70 lwuRwes (Nl 69) WWesnnuaanislvidiviaySeu uagiguslasu
U9 1UNLINDFDAINABINITLAIYLAULH
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ERES ‘ G0 TR e

AN 6 N15lELATIENTA (n) THuINTAUAY (mist spray 90 8a%/971a9 12A77) TauAUnITI9UN
FENINAUNISEU (Mini sprinkler 120 &n5/93139)

nsdanisi lussrinefiduySeudesszausutigmimeiavyu uigdldfinsdans
uwianindses Tnesuydoumusanusesyiuamndilddnanis :mnnimeass arwanunsely
nsmufuresFeu (MidnAuasane, 2559) wuih idsutgUszam 2 ¥ ansnsosydulaldlui
fiflszduanuiy 4 ndduudewns (ds/m) (2.4 n¥uw/ans) wasiilossduanuAuiviudy 8 uas
16 10d@dmusiemns (ds/m) iunatm 5 Ju azEuuanionisluiag Inefiraslsiladluluanamin
flanidlofeszdunnuifa 16 waTuusewns (dS/m) (1wl 7) Fedeyasziuamuiuresiiiugn
Inguiinissuengtiosenavsldsunansenulpgliannsnniagduleld tilulilunsdanisaanmiii
wnzay uaziflewisunsvnan s meianyu

ARV |
B G

TEEER A —"A/| N
- //J‘\

Al 7 oamsiaunannululunSeunlasuansazaieinde (n) wazdunSeunlasuasazaieinde
16 WdTLUABIUAT (dS/m) (V)
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ungguAugiin

nsdnnisuaznsuilvdygvnyGeulutiegauds
1. NM33AN1SAU
msnsufulinsmuaziednwihngluiu msvdes Teimaulalsvsepnvioldfanaqulaudud
UaenderelsrarthefisdunieTnquartherzaesannmsssmeveniinniaiu msldeaen nindaie
WIaYuY PwUTuUTslaTsaisvesnu
2. M3danath
2.1 Whinueudesnmsvasiislngsiuamunsliivesivdas3s Pan Method Gsanunsald
Buwwmdlunsfisusiinaerudeamsiueslinald umnvnsnsasdosfuanniefiaTum
hmup N1 UausIvasiiY Megratu TumsvaassamBsunsRALINTTe AT DR UY oL
LAn191N159101 AngiATEldUuRNUTIan sy 2 wih 9andridwalldaingns Epan
uiufufenanan
2.2 malinudumsianmsvemFou Tnetasiidesnisiunn fe luszeroenaenluauds
sepnaEuun mslviiivesads violdiiu 3 fweds
2.3 Mafmuamsliii o1t mualaeliseunsasd wu nn 2 fu wieliiBnisanainnnui
Tufu wu yafuaneinuty wielfimudledimesanain
2.4 Widluwasni netlunnfivanseliilfunndaudnliiu 40 wufwes duan
fafu uazaslihneluuinasainsmy
2.5 \Fenisnsliihfimnzavdwiundeu msldszuuliuuuiimisndn Adussansam
voamsliings ueviell Foslinispuasnuissuedsatiae
2.6 maynasziitefnivihdmiulutigguds asTiiuiivssina 10 Weddudvesitui
WnzUan uagseAuaNuaNYedUe 2 - 4 RS
3. NTIANITNY
3.1 diussiauasnsmulilusadiieannisihee TnedRsumdoRdunsm
3.2 mslinaluSnaiivanzay
3.3 Aaviusneansiedl asmuaumsiduln voasialedu Weannisiauivlanisadiu
vsensuaniugaulurisgguas
3.4 Ugnldiilunwaiuwanuensisuaslifiudunizey

nsdnnisuaznsudledyvnBeudleyssauiuainuiy
1. madaniain
1.1 pndeununnvesineuinldeaduniou Tnssanuvvesiilinisiu 300 ppm
%30 0.5 WBTUUABLUAT (dS/m)
1.2 wisuuvasidses
1.3 W uUszUunuilusesau Tnennsldingaeszuy mini sprinkler Sauffu mist spray 39
Huszuunslithegeusendauasivszavsam
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UNN 3
AYSITUBIRMNAIINUIVIAY

3.1 dnwazvasninAatwiax

1wl (flood) vanefs dvhufilianansoruasld SunliufazdelfAnaudemeesng
170 ImEJﬁ'ﬂIJLﬁumaﬁ]’mﬂ‘%mmwuﬁmﬂmmLﬁuiﬂiwdwnméjus] SoRUAThAnanthuRaTUsInaniu
niiidesinagsassuld vilviinseduoaniinienit afuarudemelviiuiinuasningau taede
fitftvhududeduldanuasaing W

1) twihwain wigkuiazuas (thunder storm) siliAntmannanduthassnogusnii
viar3endn dvhudundu (flash flood) usazyinuniies 2-3 $alus uazavanatogn9sns

2) thvhaanduanaaaaiaty vilAndvihudsluesiu (local flood) usazvuumiy
dUn9 Lazanasognetne

3) Yviwan aduwgdais (storm surge) nanwglungiauazveviatuanlyanann
vuiuitlndueis

dwihwdadufesssund viednidendy gundy SegnndelngiiAetuluvsemalng faud
T 2485 - Hagiiu wuth Sarwdvesniniauazanuiliuiuou udausuussduulfuiifiudy

1 2554 lfavendaannizanilnn (La Nina) Mdsusasingsieilesandaned 2553 faiud
2554 fmnuwlsuniusardmanssnunedin ninddu uazanudusgvesUszvululszmealng
9819gURIINN 2 939 Ao TudnggSou lnsanzifeuliunny Usenalnensuuuiionniavuniduiudl
shunnviin uazdivnguusdunmeld TaefitsuanisusuicUssmavoadeuiiuiaunniigaluseu
36 U (.41, 2519-2554) daudnwilamansaliinluziagguu Tnefilunnindelies waziingnnde
afslnaifisunsauazaniuiy adeanufemenoliauazningau drudeusiugs naonuiiud
inwasnTTuLaziuTAsgiaduuaunn

U 2560 nsgnsinnunswazannsal lngaudfnnuwazunlulymdeidanmunisinens asy
anrunsaignnsenialdvianansznunagnisliautiomae Usesiiud 14 unsiau 2560 filudi
FFunansenudunmsinuasiuiinield (Suiiuiivssause 12 Swda 1un Smiansed quns o3
UATASSITNTIY 1159 S2us 851893518 usisa Jemndl vzan awwan uwazUszaiuAsdus) wiadu
NansENUAUTY Sinunsnslasuranseyu 449,524 918 uiimainazidevng wadudni 27337213
fiafls 46,353 13 Fasuuazauq 735,365 15 saduiiuiimainasdemeduiisiomn 1,055,091 13
dusuUssaadiiuilmnsdssdaihaainasdemesin 12,756 15 tnunsng 4,343 518 vy
Urdnd fdndlasunansenu wialu e - nszde 246,867 61 ans 230,465 67 une - wng 59,221 61
FoiUn 4,947,089 § MuTlulamanlasunansenu 5,605 13

d1nNUNYATTINTATUNYS (2567) 51897UANNAMINTINSYIBmABNYATNSHUSYaUsY
oy 1A waziouds sewingd 2563 - 2567 Fanseil 5
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M15197 5 lef (19) wazdwiununsnsnlasuanudenieaingnndy 1Mady wazdunawesdimin

[y

uUNYTY w.e. 2563-2567

U 2563 Y 2564 Y 2565 Y 2566 Y 2567
FUNNY

2

55UV Pun F1UIY NuR U NUN U NUN F1UIY PuN 1Y
(5-e1) | ) | 59w | 1e) | (59 | Ge) | (s | 1w) | 9w | (518)

gynde 170-2 77 388-2 190 331-0 178 82-2 62 - -
MRy 18-1 13 935-2 543 604-1 343 470-2 291 42-1 13
IR - - - - - - - - 54-2 18

v o A

7 dnununsImIndunys (Joya ol Jui 5 Tqu1eu w.e. 2567)

3.2 YaduiivinlfiRnnviau

mnmsfnyidestadeivilviAmivialnsengluiuiinald uouse wasany (2552) 14
agulin dadeifisvsnandnAousinubsuiion drudadeiasuiidudasdniandmiam 1dud
Snunigmadiugnnine dnwaznivsuing nisliusslomivesiinuluiiui uasdnuuemansugia
wazdeny udu

Usananinly Lﬁuﬁﬁwé’mmzﬁaLﬁ'aﬁéﬁﬁzgﬁqmiumiﬁmaiﬁﬁmﬁwhm mndufinnasan
fnsarauvesUiinaannduly asiliiAansinauivesiinigdlugiisaudiviaueians
trudeu uwariiuinunanssuauldfummdens dwunsdinaliaduiuiidddunngnegszming
1,800 - 4,100 Hadtunsmad VIR 1y q'mfmzLam‘uawmwudﬂmﬂﬁﬂ%mmmumﬂLﬁu 2,000
findiuns fenaneliAntwiuld fufunsiususvessiinadiluiuiifadutadendnivilfiae
thia

Hadeduglivsame Auiififienuguazaruaadutioswasduiiuiiguunmnt vl
InavoshdrAueenaniiuiiululdenn saufsnruaunsolunisssuieiesiiu mnduiinig
sevipiliftagyidlimhduiuazamnnaufsaamrdhudadunamn

Hadudrudenn Wuiifiduilegendounsyumuiios lnsdnilvadoglufiuiidoud nduiiu

Sihlakuvaneans Saduiuiidsstotvhuszduuunandsseiugs uenanilungueudos

a v

Fafidunspnuaursutiann feiduguassanonisinavenit wazyiilinisssuneindnuiuesn

e 2D

Mnituidulvegadh fududadedunsldituasdunnuuaunduladeiasuitdadayitvinle
Aadywmivialuiud

Hadedrugnninen WuiladeiasudniadenieivinliAnvian nefuiifieglndiudi
aendnfanudswionisiAaiwiminnniiiuiifiedlnasenly dudiuiifidihnssaseginuiin
Srdnlvgfudihaedunazuay auvedsdaniniudy vlvgusdluuinudnanilenia
Hossonaifininviaanes

[ o

3.3 UMu99 uuneanidu 2 dnway Ao

1) Uvia (flooding) fia an1mvesn1siseauiiinsinauumuifukasduasglanulag
enunsadunalaainseaudniusngeggeaniinu
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2) Yds (water logging) #ig mi‘wmu%mu@ﬂuamauaummwmmaamnaﬂ,ummm
sevigeonld fevvadiammehidanalfornmliinsnnadovet iesnnoratianimnmn
nseduildfu (water table) ga dddlifinisgedusonmiofinfu Tnsmsiirudumlumeuny
msawmaliniieglufuegluanmilauivihudslude fvddnsuansenmamioulaumivioy

feluannzdhunasihdonnistuluiuiivgniivasionafiedoedetufovlvszuusn
vosivneendlaudsivaziinsuuisoannedinarniiennuegson Tasfinsuansesn wagnis
RovAUBIMSEITINMLANAsAulY %uagjﬁ’wmaﬁﬁaﬁﬁwﬁm

3.4 HANSTNUVDINMSHAALYIINT
3.4.1 mansEMUTAINSRAIINT oY
nMafiniviandmansznudeninmUgnits Tasviauidemesonismeugndn
il sfanuuazfivdug LﬁaqmﬂLﬁuaflmmﬁﬁﬂﬁauﬁummﬂm auUndsendeudiilutumidniy
‘“llEJEJﬁENi‘U sUwsnegluanueing uay aﬂiﬂ‘wuwva mﬂasﬂumia YAUAU NTTATIINAUNIINT
A euTivetnendiausyninsussematusuntifaiy sauvennsTavaninisasarsvesineily
asazaneiu JefodnduawnmueanisaromernalifuazaninmanienwdidniiliiAeaniwnis
drewmemeldfonaialdnnisinuiianuuduiiv Wy maannistdiadesdnsnanisnisinensidl
dwinunnlundasugnity Tuvaedduilanmmngausonisdafuiu msfidusasagiiliden
melunihdnfuunnuenuasivnadnas ilivesseniadafuinnswisuwladlumsiiansium
voweIvunlug wavanaudelomewesvuialngat WumnsnsiedeuiivesenieenusseInea
asgtunthdnfudarudiiang

3.4.2 anwenenwiidddiedinmaifatviauds

naAaiwhutudald 2 nadide

1) nsdiusn nannisendvesssduinléau anvmdnlngiienniildauluiinen
afiandulsiurildmiluiidy savilsilifuluiiduensiuauhussduiniuluiian neddivhnd
il asfinslafionalaedlifuiiasdndes vilideduduniidniulifionaniediiosunn

2) nadifians iRnntvhudundurdomsivativesi dhiinasnagnanniigs
asgiisnimeinfu fafubiaunsafiesfuduiuinaduldlusnmiime JaAadwhuuuion
Juagredundu nadiivedussduinfurrgnussadei winmelufumidaiuiianadueadined
Yeseniaey agslsfnuteaminisanemennagninuinesndiauiislegluaniuzieludeseinia
wagluansazanefuazgnidiivunlulunadusing

nsvneendauenainldluanimansunas nanAensfinuezuvaiasdunse
Tusgsuiigannuazgamaiiueglutisivngay awiliqdunidaudnsmelawuuldoondiausnn
wvnaiadnnaadouiivessendianliifivsedeaudosmslumamnela SsiliAnanman
1A MsvaemauilifelviliAsaudsmedeanssuundiiistuluiu mseduanin
Andaafataasmuiniu denmsiedoudisveseendinuiifisamelunaidein anmmsvineiniaay
nualuuaznduAuganiizund
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3.4.3 Lﬂaﬁs‘fmﬁiﬂﬂﬂ%mmwaammﬂﬁai’ni‘]wianwsagjﬁamméiuﬁ%

nmstlesiduilneusunsvesenniadusvinisanameiniall 2 dnwug Ao

1) é’mwﬂ1i‘ﬂqmzmEJEUENﬁ”wmuaulﬂuﬁummmuﬁmﬁmmmuﬁmé’mﬁaummﬂ%mm
fufifuderiiiiorniaussgedlagliitusgiunsuaniasufesenihsoanauasing

2) Shsuanidsuisewinenialudufusndis wasgdunisidnsmeladiuiy
muefudlneUsINAsUe01N A IS8R TlELL %qmmﬂ%é’mﬂqmsmamuamaq

Wesdudduisimesianuduiusiulesdudlneysinnsvasmesinunelng Adnga
fA1Usenna 15 Wesidud vesUsuinstesinuintng n1siasgivlanionandnvesivazanas
ogaulddaau mnUiinpstesrinsiiussasneenmameglusysiu 5 - 15 Wedldud vesIuiasm
Yoy Tituegfuriavesfivuazaninegnsdy

9199MuInUsuInsveeandiauLazasvaulneanlydfiazfewanildsunety
JENINAY WATUITYINIA 89NTLAUUTUINT 10 AATADAITINUAT ATIAUUTUINTDINA 50 §0T
(e afloandiauUseanm 20 Wesidud) mniinsmelaasiiaueluduinnudn 1 wes uavdosid
oy 20 WesiurvesUsunsesiu wiowiaiu 200 ans nsldeendiauiiontsmelaisns
Wity 25 WesifudvosUSunaiilufiudetu anndufanunsafuumdnuiiondeddunismela
Tupuls nsldeandiau 10 Ans WisliAnasuaulaeenles 10 Ansrensawnsaety azvlAn
wdauaudou 4.75x105 AlawnasisieTu wiswiiufdnu 3.7 Aladaddels wnlddimadu
asignoondled

3.4.4 fadviifinaronisagsenvadlinalusniziigninvion
nsegsonvatlinaiignivihudduegifutatoneg feil
1) wiiomasliing Fnusoanmiwihuds Wnautazelanioudazanetusianumm
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lederiliiusunanefiay (ethylene) Wiy wanddifiunisanamessinieusunasendiaud
anas viomelfanmdleiduiuty asdiuldinnndesaldiluanniduazisasinsadis
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4.3 msdamsuaznsuddyvmiSeuilaifiannase
4.3.1 MmawspauUasugnuasiunug
1) fuftugnySeuiifvseiadedunafionnds msluiusiifineeumn vionado
Hevesiugiuusuneiiugniemdnluulasifisnumanysal edaneduiuldfniduiivgnlugs
wingdn wazatuRunsaidlillvigeasnuuduiuly
2) esiduliiduuuniuan (windoreak) 1wy elanduiie (1wl 13) Ing b au nszdiu
24597 Yoy s

i 13 sulslelandunetduwuiiuay (wind-break)

3) sUuuunisugnyseuiedesiunislauauiioiinauusvzony laun
wuufl 1 nMsUgnunsBuLUURUg duneusiil
1. Yandwiu 2 dusevay laglvusazduvneiy 1 wng szezdgneiua uugidl Ao

Y
1

10 x 12 w3 (13 fugsiald) agldsuauduionun 26 dusiols vie 12 x 12 wms (11 dugsiols) aeld
Sruauduionun 22 fusleld FesvesUgnuni Ao 8 x 8 ims u13e 10 x 10 WRT wagmsUgnluu
finmdioldvnmsduamomszofing FunwnansinasUgnndeusuaesiuniosnaugnlundouiy
(i 14)

2. finusisRaduszers vng 3 eu

Jofuayiaidy

foft Téud 1) madtusmdsnafuienhldine fuldins desnlinendndesuos
2) Tinansuunusiefiufitnnninmsugnuuuiuien 3) ananudssannistauduanasmigld

doude Toud 1) msufoRguatnuinaznisinnig ituneufiaziBennimiFousuiie:
2) m3guadnussfefinnuaziBeanituazarugumsminiumiannsiifsgwwinninnsugnduien
3) msdanuansiadisdudesfinnuaziBeanitnsugnuuudun 4) Fununisndnlugiuvesaniig
usaay Aty AnansififindudedisuiunsUgniuuduie:
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1. Ugniuszezuiniaiugn Wy sveernaseninuny 7 Wng sseeriaseniney 4 wng
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yosmNgnTenannnivuiuganAnszlag msBosivedulideutumusilrluliuuiiv Ugn
punuiidvunld Tngldauaunssuaddutiausniieangamgifguiuluiionasililuluain
uasuanld warldlitinddusuiiotiostumslauduriornainanuss

3. muAuANLgauazdamsedu Tasmsdaussiauseez vn 3 Hou

Uofuazaide

foft Wun 1) Idsuududeiufiinnninizdun vilduandaseliiuiy 2) dununis
wAnen 1lesantisanszeznalunisdanuansiafias insensaiunazaugsiuderonisUFTRL
3) anmuidssInsiauduanussanledumil

foude Tdud 1) inwnsnsfesmifununumss daudssandieliyuuasiieiy 2) 019
ylflsauazuaadwiaeldine Wemnugnssesdahliuasaosinuldosuasdnnudilunasgs

SRGPRZANIN

1. wangduaiuFeuwnuasnsidfuiliin fusanudeme aunsaguandasmSeuld
pehavais WunsnAmnidsunuutsedn mnnwnsnsfifiiuiinindesnsgnuuussesda doadu
wasiilfisesdnsnalunmsinsinwasduvdn desndesdaudafsuasnsaalilddunasedis
seifloannt
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M 15 MsUgnyiieusseslin wamissuvesgudimulinarsugianiang Tueen audideiivauy
JuUNYS Faindunys

HUUTl 3 NMsUgnuiSEulUULEINSIN

naasusnidumaienis Adelidundouissuumniiddu (mmdl 16) nsiaiusn
shefuniFeuiilinanmamziudn (adusdailidunveremusuaizidn) astevinlid
niFeuiiszuusniian amnsonunds wagdumuussauldd vislunsdlfisinvielaudugnlsauas
wasiane auvilisnldsuanudenis msiesusnfazdionaunusinildsuanudenels
uenNdNaLaTusIn 3 fu sdieiuaruuduswesiuyFoudoussald

AW 16 FuyiSeuLeBusn
w1 : https://taladtonmai.in.th

WNIVIMTEWETUIIN AD MINABINITINIBRUTLULLETNIIN 2 570 TritdduSeuiug
fluiles 1 du wvuRstudunFeuiuga 1 du agldfuniFeu 2 . (il 17) windesnayiFeu
N 3 990 ThhdunGeuiugiugios 2 du smuAsusuni3ouiusd 1 fu wudetuwuy 4 90
AshdunFeuiusiudes 3 fu smulsfusumBeuiusa 1 fu uvansavhldsunFeunnaeius
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Al 17 Msiisuyeuiusiudeiimzwdaunasusndunseunus
a1 : 1NwAT @une, 2563

vieausnladnis Ae Ygnudaniiewdn 1-3 wangduiugnisdn Tivinedu 20-30
WuRAmS WedugIUszanas 80-100 wufluas Swhnsmuds Falaemaluinuasnsmaniang ueen
HeuaiusIndnum 2-3 570

Jofuayiaidey

Jon laun 1) dudanuudase wigiulad Munuren1s91Ya1eelsALaTLNAY
2) fulAuduenidosniissuunnuiufinty wasnurusssauiuegimuuiy 3) Tnandng
Tnelvinananluli 2.5-3 3

Yoo leun 1) Funumsuangs iosndiaduneiugiinazanldsislunsmiuis
2) gagnntumsdnnisluzaausn 3) nandmdedusenandnselsliuandnaanmsugnuuusuien

Jamsnils

1. aiansmuisdesenfousanuiifinrudiuags
2. \nwmsnImsAnwInAiaIsnsmuAsousaaulaugn

4.3.2 NM3IANSAUNFEUYIUTEaUNAY
4.3.2.1 mslidwnsalvinedfurumesi nsvaenaliaumaseunsajiuaylil inafiuaen
4.3.2.2 nalpsheFoudrivddundn vieRssesnu tensgaetminlimsjy
4.3.2.3 mslowaniFouluisruaidn ieanuansznuannsUsneyaannasay
nsleanaySeusomnidenlesiuimEsuliassumiadeudessmitedanaiy
Adlumadnutaesenvesis Tneweneuaenfadenlsundefwihuunfdluunuuuiuisiu wdis
Uaneidongniatusulifmeyszana (nnil 18-20) dunaldinAstuazenssdugeludnton way
indeulmldreuiredass WonfiunldloshaienanFoudeaduianiinunusionss fereudrega
msliidenlomanedlunsdliifinaySouvaresulusuietu Tnouvsdlousaziu WenayFeuey
Uszann 5-6 dUnvindanenuiu uazvinnnsasiaseuaugndeswesiuenaliionsngulignios
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899U ey Soudundszunn 8-9 dUaninaanenuiu agaunsoteriinsNufeIgnaes dzaan
wazlidadldaudiuiags

Al 18 mslikansezneimsay wasnslemaiieansansenuaniade MeluluamiSeuguednm
Wnawrswghaniany Tueen Audidenivaiudunys Jmindunys

A 19 nslesiaiSeudniuaaunan vieinsesu wien1sangdminliimsany agluudas
Nsgugudiunlinaasegianiangiueen gudidenvaiudunys fmindunys
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a a = o o A
i 20 M5leans (n) waglosra (V) NSEUVDLNNINT JINIRATazINY

0.3.2.4 mMamdudi

HadeiviliiAansidene viensduvessulsl fe anmau (M3Bainzressin)
hmiinuazanugevesiulsiuas sy wazavessiinyyrleduls 1wy Arwussvesau il
fusmmudemefiorafannuuasiiaisn viedesdug Gamsemduiuliaselisuliiiugn
ffuas Lalilonluan vielonlunaussauluiuiilaumng Tasussdanann desafudulslususineg
wsaldunlsveslan (gravity force) LﬂuLLiaﬁﬁmaﬁumimq&fw%mamag}ua«é’fulﬁ FDITTUUNIT
S0 devilisuliiBuduusaraneus Sanuganniiaedl 25 - 100 was mnuessulsiy
iensumils usefinsgiausilifiinaundemeiinls 3 Uy

- Lanfidusonssda - mstuda (amdl 21n)

- ieniidulag "nslnwsesssiaes’ Ae msnaviu ManiFeraglnsdmSelnsiwiui
Fadulnafidmilasunilaszauiuusaia ((md 219)

- ienddulaglauusenuing ludnuugvesnmiu Jeiliaulnae Weseudn
hinveshiiuesazadlunsiuseus (il 210)

il U A

Afl 21 MsEemeueIRuldaIntsInTEyinangg

TTMassuwsagnUsEana 50 wngdraaa (MPa) waganuvrnLUuUseann 500 Alansuse

anurAnuag (kg/m’) F95inI183 waEnINA1TUIINNTTULTIBALTEIREILAET AugUAINT 21N
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duduldfunislnsselunmil 219 suaunsanasgves Euler Buckling Tumindn 1 wms Sanuin
ussdagaveslanduann1sves buckling laifinadunisidssewinlatn msiinanumdemediduly
Isannigadusulsl Fadulusmunmi 21a sgrslsinaiiosduszney 4 Uszns AveBasiliily feo

- auanansalunsiuimtinvesiu (bearing capacity of soil)

- ANUATUVIUNITAURUYBITINAINULIIAR

- MIBamevesTINLYLLazInies dadumileuaiednoglumu

_ynasetmiinessin M’%@iﬁﬂﬁ%ﬂssﬂauﬁuﬁuaq (root plate - soil plate)
Fannit 22

\\
A

SRR \ \\\ l

N ™~ 970 (QAEALseRe)

ANy

(UinadAglunisiudimin)
7
/

AT 22 waERISEUUSINGY (Shallow-rooted) Tunseiasulslitufu

USIRIUNIUYD IR

(WSIFITDIAUVUNURVIUANN +

AT OUADTDITINUAZUHUIIN)

suldanunsadununssinuniuusaulanaies fAe

1. fresnuiaiiuds uasemBenrennaisuasiuguans sulsianansalduselowd
INAIIUATIUNTULT LA DULATLSIDAVDIAULA LaZILTIUITINAUIINA1WT 1NN T AL AL
Huluses

2. nMsuiuvesiivsouq Wy wwriadvisefivdus Jwginssumartidumiouany

' 1%
Yaa o o =

wndadunuesandfuien Sandusidemsuily duliidmsuusdsinaniinaedadu
woloITio UM

3. dusnuidudsseduiuAudiaruniienn waevssjuvesiuliluniidluan
ougu sualngvanewisiusgmnitluwanun warlumunn Ssgvhaudousnafeimtnyes
duldifinsyvifunssisgauaslan dulififiguniewasminmand dnasdddununiiuuesldldee
lelnuau Tunsdifusdldurisvhaudnuiiiings Seelidulsifinsdld danmd 23

W3aau

wuuAulan

SELIEREE
(Center of Gravity)

AV

A 23 agudasvasulyd
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A o o Yy v = % Y a 1Y) = 1

iletlussaunseyinnaudne (nmi 24) suliizieuduasiinlugdaninuganey
Tudrudiu Ralumudviliinnswaniusnaduiu wazdeyueen () inunnTu vinamuluae
gnusaliduansEyiiuInYy AunaganlaAuauas

#

I

Gravity

Tuud (Moment) ="

A7 24 NgFinssuvessuliiofinusIaunsEinaINeuda

ol Ao navosussgainesyazng mnagiinsesissuuldmduiiiionlu
gt wud sruusniden Wussuuiihefiuussdainsuasimdnvituuinasuiu eenenliitn
fardn 1,50 wasadluiu wimndualuaug Beiligedu lusndfidedanntu dnni 250 vh
Thsrvumnifealdeuldsudulfoualigannin daulirdussuunselan Wunisdregade
(stiffness) Triaggeduly govmuiliAnfasdnslueguinngaBamdu vilfssensesmantanas vh
Tl dfusuliidunagdalldinntu fanmil 259 Weiaussaunsssh funastasanleniadiesd
suldfazduuuunounnasulaulddiumsmsunuunsslandsdamuainsolumssuusdléfniuuy
sinifteudiedomysiuliififouawitu (Seuns, 2554)

W31

W3

Gravity

Lsom D

=] a X3 = k3
ad 25 weinssuvesldaszuusiniiey wazlimuuunselay
nsAduiulivuegiuaugasNIINLYeIRY (NN 26) MiSeuuisiugiiniiy

gevasdunInlaganignisswiesd udadnisvgnduliidunaiuiu wu nisewiugnurieun
Judiu nsedusiuniseudedldldbidmldheuarazaintunisyndasedeon (nwi 27-29)
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AN 27 NMSAAUNSEUNTVUIAIYNINTURNTING (NUBIBUT UT1AUYT)
U7 : https://www.khaosod.co.th/
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MW 28 MsesunSeunvuaivgnsaindes (seuliay)
11 : https://www.thailandplus.tv/

Al 29 Ardufaseunlglibilugeilinandn vesudasnunsns druagiilug d1naided
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wRnssun1sduvesillsl Sniiausenssvhanndudng Wy wsay 9ntdunssazih
TiAn lussifunudusn uasfindnvazyesnisiy (Hinge) wanidosuliiBes tminuasnsau
vosulifagiing vlsuliiBeaiugn CG (Center of Gravity) uagyiliiAnmslauduld atinisudly
2 WuUne

1%

Yaymwesldand
1. ismin viowsenaldtudusin iielfiAnnisBaineduiuduiifiuiu wy
sndten Blldasuiumisgans wivhldaanuuiusdy
2. maAsunyu viegediAalusndlfeglusiunsiigaty wielviulii B duld
ffovas 19y szuunsElaw wazads famsnedl 6

a ve o v vy A Y] PR Y]
M1919N 6 EULLUUI@J?T‘IEJUG]U"LN WLWNW%aNﬂUﬂQWNQQWE’JQWUIN CIRHANY

., Idduduaunan gudusuanans | Lguduvuialng
sTUUANEU P
ra =
(gelaitiin 9 1wn3) Fe9fs15was) | (g9 15 wastiull)
LAY v
Adukuunszlay v v v
GaN v v v

Tunsmduduldlmstadulfiuiuaulyamnsaeulmnuauls msyivliuls
lfaunsaususadrfuanmundouladnldfinnsadu Wedlauwadulazlouseulunuunsas il
Aamsmuvedulsl sxdidduiilnauazudusadu fufunsiaddulneiusseslilonlmlddi
Gntesidlegnauinasrilidduudusuanadydulalfisdu

4.3.2.5 MIAIVANNTINUAUYFeU
mMsauAmswi uonanazlumeiamaifivlsedansamnsadanSou anns
Anlsaszin andunumIkEmiALssnL aleviomaied warlinandniidamnm wfdaunn
PrelidunSeuisuauiaivnsauivrnavesiu Seelidundouaunsafumusioussldity
1) nénn1sdnlaseadieiuniteu
- Apsddunang
- Aviyanfesndn 45 s dnsen
- a¥sdnmihudsliidesndt 60 lwuRuing (audanausn)
~ Apsuwvnsiifivunalg 12-20 W
- fingenfiinmgs Useanm 4-4.5 1ns
- Asudlvinszaelngseuriouady
- syogiesEninaisUsTaInm 15-20 wuRlang
- dedulnfufifesnesruguanugauazsamesnsmulaliinedu Yosiuns
\NalsA
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TEWININYN 15- 20 9

gud- 4.5 wips
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—

geleifeendt 60 1u

\ [ Tifaumus 12-20 Ay

A# 30 lAsaasesunsey
17 : N3NUAT
LAY

2) NM3IANTIAUYITEU

nanmsiauFmsea Asdifnfidosdilsds Ao Bosuas siliiuasndlumse
wasntu Tnedausanalunssdiu muesiliussan 20-25 A shlsfdldommanniuuasdvunnmes
Adluajtu Aaviledl 4 gn wawasiy 1 fuagléandnuszana 80-100 gn wenaniiidedanmamjy
Tounadnadlsvannsadivdududels anin 16 fu Tuszozign 10x10 wns vdadanisnss
duansnsauiudu 20 vide 25 duld

sUnuuMsERusmsuduFoull 2 sUuuuTmnza A

WUUT 1 wuudaAuUsEEng (nadl 310) snzdwsudunGeuditeny 10 Y
U PuRMEURLALENANIMTINA 7 1AS 38ANLENUIUMEN 3.5 11ns ATIIGIUBsHY 5 A3

wuud 2 wuulu (nwdl 319) wneduyEsuiiisugnln Tengliiiu 8 3
AUANEUELAUSNANMTIL 5 WAT ANENAMIUIMAN 2.5 WA Inwasnsaansaisudndoni
fifieuanysoifauseny 1 9 videdarugeioust 1.5 wastuld Asdiauysaifdnuasing uuss
s28¥1a3ENINeRs 30 wuRiuns lneiudadenisaindiuaisiu duyeuiiiunsdaussni
nysuIsuvulmivesaiugnevinlui uazdunefvang awnsalvnandnlduSunanasonugean
winitu 206 uay 232 AlanSusiady

“wuprhlinavguaugineu lneusaliisuiidnsennou Toaluieinnudre uaylsi

dansousumsrzasiiluvesdumdodons Vsaiuilludesunisegil 80 1esidus Iniuuity”
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LA VAR &

A 31 JUNTIUBUIITEU LuunusuUTEend (n) kaviuulva (v)

wanninsdnusmssiumsafiunsiiiaianielu 2 Weunduiuifemandn uae
nuasnsnashisen 1-2 von Wemdunssdalosiuiaaziiiniuiluliiunssiy Wedausauaiaudn
asldasiindesnguasuilesviawnuinda wuietosiudiesudunaniinnsdnuss

4.4 msruyFundsussaunnde

1) mnAmSeudnueresuySeudy iinsdaudsiadodduliosiuunasesdameasmin
Hoswisolaslamesan

2) mnduniFemendeadnios uarsnliviademe oraldldadulrafudms wazdaus
Auwauseenifleantimiin UitRgualvisuyFeuliruauysaidely famd 32
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AR 32 NsiuyAundlszaunadevesnuaInstuiiun Samdanss (n) wazulamiseuvaague
WunldinaiasugianiangTueen qudideivaiudunys Smindunys ()
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Bu9 mvauATIgIMImY audaseinliluss easmanssnuannsUsnzresauusiay il
nadengluvunsUgninuasniasazidsiediadeiiioadas wu anwiluiivgn ussuuas
\A3sdnsNANISINYAT MIIANITUUA wazFuNLNTHARTIAmAnDULLTIaL 3

2. duumavusilimedfuruinvesis nssanenaliaunasounsey

3. TosAmSoudiiuadundn losanEoulufwumdn ieanuansznuannsusvzveann
IENGH

0. mdususnelill Tugieilinanan

5. ATUANANHEILATYUIANTINUAUSTEY

5. ynnAayiFeudnuavieduniFoudu iinsieussfadeddu Tnetestuusasessdindgans
Hostuindadoruasing

6. mindunFeumeudeadntosuazsnliinadens onaldlimdulvigduimss uazdnue
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unii 5
HYSIIUVIANNANYUNANINGA

5.1 AYSIIUVIANANIMNUNYAA
= a asd P = I iy
5.1.1 aMeaseatliasangamniinwileaadanudi (Chilling stress)

a

gampimilogaifonuds Ae gamgiilurag 1-20 esmiwaidea msifielisugamgiin
onalaildidsnadosofinauely gumgimensiinadnirlifivesnneniZonit vemalization wietae
yanensindiveasda 13801 stratification gaumndsSstaeldfivuisdn Wy uetda uns
Aansinanendeuiiggvun waztaelresnainnsinamenidleitnggluling lufivurssings
Predmirliiemunusosnmgisnitgadenudsls Sonin cold-hardening 1138 cold-acclimation
uennidaiifvilaoguugiisuarbiannsonudegumndild ve chilling sensitive (Ruelland
and Collin, 2012) fiwudazvdafinulirogamgiisideiu wiudfivvdaderfunsdieiugas
mnulhdegaumgiifidneiu szugmsiausieiuitinnailogamaiisietu sveznseigiulng
Tannfufiiey Ao szeziadgiug eiveilideguunfidneda fe na dvuiisnatevis
Aranedeniiosnngangiivharsuusedulunaiiiuifenndunud dufu gamgilunisfuinu
Jeddryesddumvdnidesanuiaioading1n uigumaliildlunsugniivSessnintsnsifiuiien
Aduddyiognafuinwazenuiuidlng lulinawnevgu Wy weuidla fosnsgungily
nsiiunudnge 0-4 ssreaidoa linawaie¥ou wu du exlannla wazdutzsn foen1s 8 aem
waldya drulunalgnans 12 asEwal@ed (Lyons, 1973)
ANTUNTIYBIBINTTIRRIINANILATEATE SO MgTiATTlsiTegaidenudsazunnsinsiy
UBuagiumusuusuazanusuILTesgUUndifiivldsy Tnevt luud gamgliinaliiie

a %3 X A A o g va = = A A o vy ° P
ﬂ']iafl]LaEJu’]@@ﬂﬁ]’]ﬂLuaLEJ@WGUWWIWWGULL?{@Q@']ﬂqﬁLMEn PIANYITAIUNTA Wumvl,mmgﬂmlﬂl”ﬂu%

o

[
a = I o

gaunniigatu uitwmnedsiivdesldsugamaiamuliuuunnduly uenainilonanuiiueinisdue

Y Y
1 Y A a

Wy AuiinaInsuasewnsy fseslul Rinseslnd seenadidldsuly wu naveindeNduden

Y

Yo a0 & Ao caa o g va '
g tlasuaumgiaaznatedud Tunavesunanimunisurluredgaaiiviliiinduseslnd
wagyliiesenisitnvinangvesdedidiniinlmnnnisidnles (Lyons, 1973) uenaini lungideina
21anUANwENR v wazmiewmilamiousrvilviinisgnildaiate nadegumgiinise
lassaiesyiueas winvwiazsiinazdanuliieumgianiaieiy uikaseduwadnduadiendeiu
Ingiinaslsnatad Weolnatreedvziionnisuiunes vsedsusndademaund duiudautatosas
wazdlvuiadnas uenani gaumgdadinilnianisadiwmuidng anBeu naveludiud
a ' . . = ] Yo X v o~ Py a o aa
138011 peripheral reticulum Ys1ngnisaliiaziiuladaiauduiiylasugumngianluniivas waz
a1nNssinTuNINtesLAliuluediuaulsegunginvesivusasyin divlasuaamaglianiu
IANEIIUIUTY FLNUDINTTTTULITITY 18U N15AAIETUVET grana kAL INTUAIENUIE VRS
A v % A A i a o v i =
Wevuvesaaslsnanadmelulufivilvegumglian 1wy 41ilne wnandn wazegu wudildings
wWasuuaslas edudvlulneewesews Gudineaslsnaiadazlisunanssnuog1agunsaan

m13 wiluivilregamgdauing sznuitlulnaeunseiiennisuinalednvaedygiuineily
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Jupdvarzlasuwlatiy asiinnisoanuuvadlasuniu waziiedloaailasundadld (Ruelland
and Collin, 2012)
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oty Tunaisiivissensanas snfogady navesgaMnlisfensr UL ALITRITUNNS
Fupseideuas ansuaulneenlasidduiiu ribulose-1,5-bisphosphate wiead1e 3-phosphoglycerate
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mmasgimamum51Jaaaauumaﬂamvm (P) mmgﬂmﬂauwENﬂaaIiwmamwaaiNL‘Uu‘wawm
adenosine triphosphate ; ATP ﬂﬁiﬁ%qm%nﬂﬁﬁﬂﬁﬂﬁﬁﬂﬁﬁ triose-phosphate togas s
inluase ATP Lﬁauﬁwé Calvin cycle Bonindu Primitation dudnduluszezusng veenislésy
ammmmwﬂ‘wmmmm"l,mmaﬁuaﬂ photostasis §stnuliiin reactive oxygen species (ROS) AN N
scm%mmsa aunntuies s wmszieuludiiavunviiats ROS waniferiinsvinudesauile
gumgilandias MIazanves ROS HrafilusunseegadanzagyiliiAn peroxidation vesdialu
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ml‘damﬁ‘umuﬂivmumsma6] youdeviy 1y ms@amedessu msdeuBdnaseuuy
Horfu uenani gaupdifdduaiulfifalassadsdiduandy RNA Ssanuisaluinanenau
N3LUIUNTT translation Gl@vlfU (W3w1d, 2558)

onundiunilegaBenudsiinaluszoviaioiug

1. maaunnasig gumgiinfimilegaiBenudsilioulusdvihnuiiaun vinlsnns
dsomnsidauaseiludsdimveanasiianas vildinswauvesazesanasiiveavzin avess
wnasifiundu vievhazeeunasdifidnvasinUnd uaslnaliduisaagydeanin

2. nsmuvetnasmeily nsuuseadiaundviilivuinvesdaliuaziuygeninas
Aulganas ANuan1salun1ssunasiiganas nsnauiugngassinnelitinanudemese
dHuUsznaurednIiiga

3. pen gaumnimwilogaidenuds ilvinensond aensas aenfleendizusaiaund

4. puedoalosangaumgiiiinayinlmAnnsiasunasuesnnuduiusssning
WVEIES 199 1IN TULAE LIRSS UDIMNS (source-sink relationship) Wuralensiniswauvesudadias

MlrAawanele (Thakur et al., 2010)

5.1.2 NaNsENUYBIRAIMniiAdanIsNaANiTeY
y3uvevgnmgifievgunarlinudeguvgiivn sziqdvlaldffigailogungiss
A1 20 esmwaldea Tutisggrun ViEsuiilssugamgiisuslifsadenuds (1-20 ssmwados) Tuls!
onaiidgouas ndwinihAaudadone davAosq Wasududhmanseds uazeraiinennts Wy
Wewilagifionnn srezmseigivlauagiaundbunduiimsfoszoziatasiug lnslanzlu
fufnnemiloneudisisssszunsmmenieifeunnseudafeununnius darsiufifigumnd
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Tugaumndl 10 15 20 25 30 uaz 35 esrnwaidea TuriesUfuRnTg (Awdl 33) Wetwmeasdly
anmmuas msldazesanamiFouiusiuny3 3 nanassudenEeuiusneunes Wenaaeuns
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Ao 7 35 ssrLwaila fin1sAnna Yevay 13.40 Way MINALINASH 233 ssrLwaifea @auau) i
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5.1.3 nMsdanisuaznisuideymigamgiinnluyEeu

1) dnduiidemeanihdnaudsoon welwlduuasmanfivme

2) fimslihuinalausiudelifnanufouuds gamadamelunsafuargedu wasile
ueutuduivsluenne

3) MsdanaiieifinTinuuaraunnnandaniiou Tnenisiaudsuasou aumang
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Wy ansiliaenaaelsd anudidiu 37.5 by Ty
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wadiiy San1slinsde-Uadanluduuni sldmssndeninemsitu waziidiuddnlunisds
Fyaulifiausuiseanmuindon siudedinedduesisesluuiituazsyuueuledviauduung
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o a1

Tutaqiuil Wuinsuduiineamnglivedaniiuwildunesiivgunaoniial gungingaau
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druimauasgiiule Welenmauasafvlnegsiniilesuniseidinsenlanaungignin
45 pesrwaded wianwiaunsonugaumaliadlats 120 esmwaidea wavazoeunasiagaunsn
nulens 70 serwaded lnevhluuad Wegum)ligandn 50 esrwaled wnizddidnwadined
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whiuitaranunsaauieastinld wazesiianizdaidindusi (prokaryotes) wiiuflazidinsenls
Slogumaligandn 60 ssniwalTa

fitugeenuni (Crassulacean Add Metabolism : CAM plant) ity ndaels! dutzsn Tumsasad
uiAafing nszuauwys vy wasUiuAsuiseal Wudu awnsalsuiidiiuanngioudnnay
anmsanusegamgiluiiiedogeds 60-65 ssmuwabua Tasfiuawnndnnnluggfou fiwman CAM
Ynunlulugrananadu sty fedslianunsassuisnnudeudonisaeinld uiedenisudesuas
ANNEIAAUG (nfrared) wazgaydsauieulasnisianuieu’ (conduction) wagnswmiALFew’
(convection) gusseniAlagsey dmduiinthe WWitendonsszuismnudoulnsnsaeiin aswuin
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! nsiaufou (conduction) Ao Avwieudsangumgigdlungngia nsendednatsiiluveuds vesvmiwazeinie

il

2 msmauseu (convection) Ao Amieuiann gamaliasluiigualinsesedudnaniiliuvesvaiiazeinie

2

54



Sreudraus Inelanzegedadinsumiluaurliunluusdnlnge muﬁmaqammmu
smmulmsmLﬁ]uzrmsuuiuwsuwaaiuvumLmqu,aq vﬁamLLmLLaﬂ,uﬁumvmmmam:}vmmmLLavLLmLme
e amaummmmmmJmmauwuﬁﬂuﬂuamauammmmmaiau% amawammmaum
Uunansiianansadiilinisesayiivimesianduitadd uenaniddlonisfamsnisaannnid
Senin "bark-bum® Faduensitiodemsydndwesuldl Aidussddsznevveatdeon fle Aesnuan
\enl (cork cambium) we wlalaau (phellogen) Fafuiiodetostuiliiatuiléftuuenvessin
wazandu Tnesuiidudaduuasiigniiane Tulsfusuifduveadienlivisdinveadienliiuay
viedidesemslndinfuazvanooniileguvniivesfiugs uaziileduues cork gnyhanefagiiniiu
WHALLIUUHE 19U HaTaIinINedu wess uellome wazwns (Taiz and Zeiger, 1991)

5.2.1 HANTENUVBIRUNNAFRINITHANITEY
5.2.1.1 8AMELATEAYBINYAINYMAIES (Heat Stress)
1) msdaaneidasuasgniudsnountamela
msdaaneiseuasarnanelagnustlasgnmafias uidogumgidia
a9l Shnsdaesgidouanzananiinidnanismels guvnddiuiiunsueulaoenlusign
p3alasnsdansinasitiulinnanesnsveulaeenlediignudesesnunainnismelaonin
temperature compensation point qqﬂ’jwmﬁ%ulﬂmﬁﬁ«mwﬁé’wLLaﬂsz:mamLmumi‘uauﬁ
grldlulunsmelale wafimuanfde aislulemsaiignazaulianas ilvinuaznalsianydoniny
vuld anuliaugasenitansdaasgifienas uaznismeladuaunendnegimiafivinli
gumaigadudunste Tuflveilafedtu temperature compensation point waslufloglusaagei
niweslufiegnatsunndsazléfuuas uazarmiousgnaoniiat mafiuduvesnismelaiio
Wisuileutumsduaseissuaniiogumgigstu Wuldauandususseluiis G wnnndiiy ¢,
wazity CAM flosannits photorespiration tkag dark respiration AnefiiuTusgreeiaduiiy C;
(WI5w, 2558)
2) nswasunlasadssnwvaadariunaslusiu
Tassaanaziafosnmvonderiuineg melugadiinnudfgunszing
aneiaseniilesnngumgiigs membrane lipid Wuszlalasiau wagnsviuFATensEinetaves
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Wsiulugenuifiannuduvesvaiinnuudusianas daudaihlilusiunuvsndeglulenuds
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Unfiagideniuitsdrudivauti (hydrophilic) uazdniidu lipid Wasuwndeutuduiifu tipid
wiund fewnil gaungigedduilidnudseneuuarinsadsenderuisuutadly vilhaa
nsslnaveslossu Fanaiudsundadasaimveaderudsdidmlunistudnssuiunsieg
Msdaasgsidiouas waznismela deerfeianssuvesneuleddousgfudeviu nsmevesiiy
ilosangamgiiguinannisiauswiuvemaisads fd1Ayedds 2 Jadeffe 1) n1sd
punpiifiugaiues s lilusiuiananegfuduion dwadeidodilassaisves
TnsTymanFuiaundly wag 2) maifiutusg1eing vesgungdazyililusiudnisuand Ydes
woulufledadufiveanun (Henckel, 1964) lagUnudfivazlisusunsonaziinandnanasi

gaungilllaaneiagyilviiynela
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wosludeduiivle fvdianuanmsalumsususdihivgamaiigsldssdiunds uiffoldindosn
dafsuiunsusuiudntuannzanmiuargumgisnigaienuds (Salisbury and Ross, 1978)
3) 1581319 Heat Shock Protein

Tuszozndsindduldlvanuaulafunisdniinisadislusiudadilad
Redestumsuiusvesiinlimusieaninziaionaingaumniigs Juife Heat Shock Protein (HSPs)
wasslidufivaudaau quileulusiumartagiivinfidusundosia HsPs visiianuluiuadea
viiolunaslsnatad HsPs inulunaslsnatadenariminiiuntessin photoinhibition 527ing heat
shock Tuuasadng uenainil HsPs oravsnesilufueulsidiAsatotunalnlunsmusiogungiigs
Wy M50 lipid TuideruvIeiafiosnmueslusiu HPs vravlineralilanizianzasiu
ArnAsERIInguvgliguviitu uienagndninlddennaisanieanasfiunndafunatsuuy
WU @080t NN IALEUTAN N1sYREIARUIALNE wazALLEY (Bonham-Smith et al.,
1988)

4) nmsnandulindananieligamalig

n1398nABN

nsdudsnsfmuivosmmennielianiniusniuazennginansfugg
wilouinazdunaiidelnglnnlasy (phytochrome) Hasnandiivlssugumgiigeddmdfyunnly
nsdudanisiaunvasninen drfivldsugumgiinarsiugwioieadunan 2 &aivdeunnis
Tuthe 4 dUaniusnndanissen asiinadudanmatamivesmaenisnuusiundn Ptugniitesiign
fsndudmiunsnssdulifanistudinstauvemnenlnegamgiigoiaduud 13 Faluawiiy
Prefuitgnniinuldluanisdouiovmn warlundouuisdi

MIRARALAZILEN

deidedau tapetal tissue imthiiddalunslvansenmsuiazoonnas
fagfimdaimun nsgnyatsveaiedediuidslulinisiauivesazosnasiagugnas
uananil gumgiinasdugsdsdinanseny densnieazosunaslufivggioudnvateeia wu 412
common bean w3nlny d1arauazihe (Hall, 2012) gumnigaianatsfulagnansduinaisnisee
azopunasveiiaas 4 10lna waznzdoma luinaatadufivgguumuiinisdivazesanash
siogamgTigiatnada (Saini et al., 1984)
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feuaebloumwigy Teluisgrauundruninaziinuiliududazidnggaruidunruens ey
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ANINFINANTYNIN “SoULTAT”

5.2.1.3 wanssnuildenasionFou

Slofimaeanmiounsis Tudisusnfivazddnsinisaie (transpiration) g
dieazangamgiiluuaznieludu vnanindananiivsinah fivezan fvasinsdaamesiuadld
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pressure deficit : VPD) Geagiunsnng lunafifetaasyinldeinidesaindesiigunsalnsaia
Artuduimsluoneuargumnd

F3A1 VPD leaves Anangunaiily Avsnzauduiivazegfiuszuna 0.8-1.6
kPa dwnen VPD #1037 0.8 kPa = RH ga fivazuaniudsufialalls A1 VPD gendn 1.6 kPa = RH #i1
Unnlulln Sasmsdaasevinasan 1inetnsmeis
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N North GG 330 - 30
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S South Aelgl 150 - 210
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J1UY3 4.04 | 4.61 | 5.27 | 5.15 | 4.00 | 3.96 | 3.57 | 3.63 | 3.44 | 3.39 | 3.86 | 4.01
FNITTNUS 3.45|4.11 | 4.83 | 5.01 | 4.36 [ 3.99 | 3.89 | 3.32 | 3.45 | 3.45 | 3.58 | 3.50
anys 376 | 4.32 | 4.78 | 5.09 | 4.11 | 3.67 | 3.59 | 3.56 | 3.27 | 3.65 | 3.86 | 3.82
NRYIUYT 3.60 | 4.36 | 4.80 | 5.30 | 4.19 | 3.72 | 3.71 | 3.72 | 3.44 | 3.33 | 3.42 | 3.51
NIANNUVIUAST 352 | 4.17 | 4.78 | 4.69 | 4.10 | 4.07 | 3.98 | 3.46 | 3.07 | 3.23 | 3.62 | 3.49
aynsusINg 1.14 | 2.03 | 325 | 3.75 | 3.74 | 3.96 | 3.74 | 3.36 | 2.60 | 1.79 | 1.46 | 0.99
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I _ _

qdA. | AN | WA LY. | WAL | WY neA. | da. | N | A.A. | WY, | 8.0,
NYIYS 359 | 4.23 | 4.87 | 4.89 | 4.22 | 3.74 | 3.66 | 3.17 | 3.38 | 3.08 | 3.39 | 3.49
U3297UATUS 3.82|4.19 | 4.38 | 4.77 | 4.22 | 3.93 | 3.90 | 3.89 | 3.68 | 3.49 | 3.84 | 4.18
uAsUgY 3.70 | 4.35 | 5.15 | 5.12 | 4.02 | 4.00 | 3.63 | 3.16 | 3.44 | 3.69 | 3.92 | 3.66
2BTUANT 3.85|3.83|4.19 | 431 | 3.86 | 3.52 | 3.46 | 3.46 | 3.26 | 3.33 | 3.47 | 3.51
U513UY3 3.87 | 4.04 | 4.30 | 4.62 | 3.98 | 3.50 | 3.45 | 3.43 | 3.27 | 3.79 | 4.10 | 4.07
A58UN7 3.96 | 4.46 | 4.67 | 4.66 | 3.96 | 3.88 | 3.45 | 3.40 | 3.24 | 3.64 | 3.92 | 3.78
WaY3 4.09 | 4.55 | 4.83 | 5.14 | 4.48 | 4.13 | 4.12 | 3.74 | 3.43 | 3.49 | 4.09 | 4.16
52889 375|434 | 454 | 4.83 | 4.33 | 4.15 | 4.08 | 4.03 | 3.55 | 3.51 | 3.77 | 3.78
FUNY3 372|371 |4.08 | 435|344 | 285 |285|2.84 (269 |3.34 |383]|3.95
AN 3.80 | 3.83 | 4.17 | 4.28 | 3.89 | 3.35 | 3.32 | 2.87 | 3.22 | 3.35 | 3.68 | 3.84
YUNT 3.45 | 4.10 | 4.55 | 4.50 | 3.89 | 3.54 | 3.49 | 3.53 | 3.39 | 3.38 | 3.40 | 3.44
ST 384 | 4.21 | 4.29 | 427 | 3.76 | 3.34 | 3.27 [ 3.30 | 3.20 | 3.31 | 3.41 | 3.52
GRRICARR! 355|424 | 434 | 428 | 3.80 | 3.47 | 3.42 | 3.49 | 3.36 | 3.07 | 3.10 | 3.27
UATAISIINIY 319 | 3.79 | 4.14 | 4.15 | 3.77 | 3.75 | 3.76 | 3.55 | 3.35 | 3.09 | 2.83 | 2.95
Qe 3.46 | 4.00 | 4.11 | 4.26 | 3.77 | 4.04 | 3.74 | 3.88 | 3.86 | 3.59 | 3.17 | 3.07
i 4.29 | 4.62 | 4.55| 434 | 384 | 3.81 | 3.78 | 3.98 | 3.43 | 3.53 | 3.65 | 3.83
n5d 4.08 | 4.73|4.42 | 4.21 | 3.73 | 3.58 | 554 | 3.63 | 3.57 | 3.07 | 3.27 | 3.50
M3 4.21 | 4.86 | 4.67 | 430 | 3.71 | 3.60 | 3.24 | 3.35 | 3.26 | 3.12 | 3.27 | 3.64
a97an 394 | 434 | 4.48 | 451 | 3.91 | 3.90 | 3.91 [ 4.09 | 3.92 | 3.36 | 3.09 | 3.37
a9 4.43 | 4.60 | 4.40 | 4.18 | 3.64 | 3.52 | 3.53 | 3.65 | 3.28 | 3.14 | 3.32 | 3.80
Unendl 336 | 3.95|3.91 | 3.95 | 3.49 | 339 | 3.42 | 3.52 | 3.48 | 3.25 | 2.95 | 2.85

80




LABU

FIIN

ua. | N | 3 | we | wa | Qe | na | de | ne | we | ne. | 5.
gran 35314201425 |431 | 3.77|3.66|3.66|380|375]359|294]3.10
14515774 33213821407 |4.19 | 3.75|3.63| 361 |3.72|340| 325|294 | 292

U1 nsUYAUTENUY, 2554

ANTNAANUINT 6 USUIUNITIZMBUIINDNTANITTEIRELUULE (Epan) lAssuinoudInsudanin
#1199 U 2566 (78 : /)

o o
WHIN - —

A | AN | A | Y | NA Y | AL | dAa | N | LA | WYL | B.A.
aunsuIInIg 48 | 48 | 57| 57 | 64 |58 52| 7148|4141 |46
ALNTAIATIY 4.4 | 47 | 54| 59 | 65|57 5250|4838 42|45
uAsUgY 42 |40 | 51| 62 |58 (50|49 |52 |48 34|38 |4l
Unusnil 40 | 43 | 54| 60 | 61|57 |51 |56 |45|36]|39]40
NILUATATOLTE 49 | 50 | 56| 61 | 59 |56 |53 |50 |44|40|43 |46
Foum 41|42 | 55| 63 |64 |59 |54]50]40]|39]39 |4l
anys 42 | 44 | 52| 59 [ 59|53 48|46 |40 |32 41|44
FNITTNUS 45 4.9 | 64| 75 | 75|60 |59 |60|46]|40] 41|47
UATEAITIA 58 |54 64|71 |64|63|54|63]39|41]|48]58
Us13us 48 | 56 | 53| 50 | 56 | 44|39 |44 |45 | 41|46 |47
GRAIp 41|49 | 58| 52 | 47|39 343332343739
ALTUNT 43 | 45| 52| 49 | 48 |40 |43 |47 (34|31 ]|34]37
8809 40 | 42 | 46| 47 | 44 |44 | 45|48 |42 |36 |41 |43
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A, | AW | A | WY | NA | Wy | AA | da | NY | AA | . | 5.A.
TUNY3 45|45 |42 | 42 | 43|44 |40 |39 |39 39|47 |49
AN 36 |44 |44 | a4 |42 |34 35|61 |44]|33|36 |40
ways 54| 51|58 ]| 57 |53|56|52|57|50]|41]45]52
Y3 47 |48 | 53| 56 | 56| 55|41 |49 |36|28]33]36
NYAUYS 49 |49 | 63| 75 | 73|63 |53|53 |47 |39 |45 |46
WYIYI 45|44 53|60 | 64|53 54|51 |45]32|31|29
UsE9IUATTUS 43 |44 | 48| 55 |56 |46 |42 |53|38]|35|39 |41
gviesil 42 |46 | 55| 67 | 70(59 60|49 |45 |44 |40 |45
YUNT 41 |47 |47 | 54 |57 40|39 |41 |36]|35|35]|40
ITUDY 38 (37|53 | 51 |48 |30|31(39|30]|25]|24]34
GRRICARR! 29 38|46 | 50 |44 |37 3039|3031 |21]|25
UATAISIINIY 29 38|44 | 52 |49 |43 |40|48 33|40 34 |31
a3 29 | 38|46 | 47 |46 |46 |42 |51 (34|42 ]|22]25
W 41|44 |49 | 47 | 50|43 |40 |43 |39 |35 34|39
hiGi 37 |53 |54 |57 |48 |38 |36|41|33]|34/|29]33
M3 38 | 52|58 |47 |44 |44 |42 |46 3638|2939
a9an 42 | 48 | 54| 59 | 55|55 |52 |53 |43 |49 |41 |43
a9a 35|44 | 53| 46 |43 (38|40 |36 |32|35]|28]34
Unenil 30|43 | 50| 54 | 53|49 |52 |52|57|51]|34]40
gEan 314152 |53 |51 |46 |45|45|40]|43 |34 |30
U154 35|38 |45| 50 |52 |50|50|45|40]| 43|34 |58
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A, | AW | A | WY | NA | Wy | AA | da | NY | AA | . | 5.A.
MERNGRI! 21 34|39 | 64 |62 41|41 |34[33[26]22]16
9318 26|33 [43| 51 |57 |47 |44 |35|34]|30]| 29|27
WELe 32|36 43|57 |51 [52|50|46|43]| 36| 33|32
a1us 36|34 50| 65 |56 |47 |43 |36|38| 35| 34|33
A 32139 (49| 66 | 63|59 |56 |41 4133|3232
WS 35|43 52| 63 | 6555|4539 36|38 34|33
U 3237|4249 |44 |40 |38 |32 |35|33| 34|31
NIRRT 41|45 |53 | 62 |58 [53|45|40|39|41|42 |42
gluvie 30|39 |43 |51 |55|49 |48 |44 32|32 32|51
ALNILNYT 30|35 (43|52 |52 (41|41 |35|29|27|28]|27
m1N 33|39 |48 | 54 |48 35|33 |27 30|27 | 27|28
Wwadlan 36 | 41 51|59 |53 |51|47|36|38]|40] 36|35
nyTYsed 40 | 44 | 51| 56 | 49 |44 |39 |32 |31|30] 38|41
NANT 37139 |47 ] 60 | 61 |51 (46|39 |40 36| 38]236
UATIIYAN 68 | 56 | 75| 78 | 62|68 |63|62|40| 40|48 |63
guns 35|42 50|53 |49 45|38 |43 393640 |36
Y35ue 45|56 | 62| 65 |52 |45|39|39|29|40]49 |49
YOULAY 3242 53| 62 | 54|49 |47 |39 32|35 37|34
UNANT 4149 |54 | 56 | 53|41 |48 |36 32|39 46 |44
UAETA 35|44 | 52|58 | 54|47 |46 |39 36|40/ 41|39
NWAUS 3341|5259 |47 47|38 |31|31|38]|42 ]38

9
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I _ _

A, | AW | A | WY | NA | Wy | AA | da | NY | AA | . | 5.A.
9IUNNATEY 3852|5256 |50|37|37|33|25/|34|40 |42
Fuqnd 53| 65|68 | 71 |58 ]|54/[49 |47 (37|44 |47 |51
SouLdn 43149 | 55| 66 | 59 53|47 |41 |37 |44 |45 |48
olaos 42 | 46 | 53| 56 | 52|41 |44 |36|30]|36| 46|46
QUaTIYE 41|52 |57 |58 |51 |42 |44 |55|33|38]|41 |46
FadzINY 40|49 | 52| 53 |48 |47 |45 |42 |33 (39|43 |44
NUDIAE 38 (39 |46| 48 | 453939 |33|33|41|50](50
Loy 3342|5153 |47 |41 372631322732
A1l 35|43 |54 | 65 | 55|45 |44 |35|31|37|38]|37
ANAUAT 36 |44 | 55|59 |54 (42|42 |31|31|35]|39]40
UATNUL 36 (44|54 |57 |51 [51|44]33|41|43|40 |39
WO 45|52 | 65| 65 |56 |46 |42|33 |32 (35|44 |46
T9n1n 38|44 |44 | 41 | 49 |39 |38 |28 34|42 43|41

11 : nsugalleuinen
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d’ U U a CO; ¥ %2’ =) 1 U a a 4
AITNAANUINT 7 ArdNUszaNSNSITUeaNY (Ko) Turaesingg munisasgivlavedldng

winvesling
NS YLAULR .
SN KRE Tan0 GHY Linadus

1. ASWRILINTVNGAT A1 @797 0.60 0.60 0.60 0.65 0.75
2. Mstniniseanaen 0.00 | 0.00/0.60% | 0.00 |0.00/0.65*| 0.00
3. NNSWRIUINITVBIADN 0.75 0.75 0.75 0.70 0.75
4. NNIAAKE 0.50 0.75 0.75 0.70 0.75
5. NMSWAIUINITVDINADDU 0.60 0.80 0.80 0.70 0.75
6. N3ATEYLAULIVDING 0.85 0.85 0.85 0.75 0.80
7. M3Eugnun 0.75 0.85 0.85 0.75 0.75

Aurrnistninlieenaenvaaaisiazdu dosudiassseenils Mnuudssuliuiegwaltate Wensedunisean

nvn

NN - Aigyuazaue, 2546

ATNAIANUINT 8 AdNUTEAVEURINIRTIANTIZIBE IS U IALULLE (Kp)

nSaifl 1 - medeusoURefia NS 2 - mensuuTinuINUE
ANUSaY —
P SEYTAIU Jadus 4 s Fails Seey )
\RaY o 4 | wWeswus anuiu during Nlila . < < Loy oo
e " & WasSHUR ANUIUFUNNGS
o - Ugnna )
(NU./73) Ugniy NIRGH
(1.) 20-40 40-70 >70 La?ia 20-40 40-70 >70
RHGRYY 0 0.55 0.65 0.75 0 0.70 0.80 0.85
<170 N/
10 0.65 0.75 0.85 10 0.60 0.70 0.80
100 0.70 0.80 0.85 100 0.55 0.65 0.75
1000 0.75 0.85 0.85 1000 0.50 0.60 0.70
AUDDY - 0 0.50 0.60 0.65 0 0.65 0.75 0.80
Junang
10 0.60 0.70 0.75 10 0.55 0.65 0.70
170 - 425
ALL/TU 100 0.65 0.75 0.80 100 0.50 0.60 0.65
1000 0.70 0.80 0.80 1000 0.45 0.55 0.60

85



N3G 1 : 0ndouseuseiie NSaIM 2 - eensUUTinuInaan
ANUSIaY = — § v
P sveveny | WesWud Anutu dusms alale | sees L. P
LA o 4 - . WasWus ANUIUALIANG
LAUBDANN Ugning AU
(NY./3U) Ugnite Witloay
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0 20-40 40-70 >70 0 20-40 40-70 >70
ALLSY 425 - 10 0.55 0.60 0.65 10 0.50 0.55 0.65
700 N/ 100 0.60 0.65 0.70 100 0.45 0.50 0.60
1000 0.65 0.70 0.75 1000 0.40 0.45 0.55
AULLTIHN 0 0.40 0.45 0.50 0 0.50 0.60 0.65
>700 nu./
o 10 0.45 0.55 0.60 10 0.45 0.50 0.55
Ju
100 0.50 0.60 0.65 100 0.40 0.45 0.50
1000 0.55 0.60 0.65 1000 0.35 0.40 0.45
n3di 1 IR 2
firmeay T REGI
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	km ทุเรียน (6)
	1. คำนำ ภัยธรรมชาติต่อทุเรียน 211167
	2. สารบัญ 211167
	3. บทนำ 211167
	4. บทที่ 1 211167
	5. บทที่ 2 ภัยธรรมชาติของภัยแล้ง 211167
	6. บทที่ 3 ภัยธรรมชาติน้ำท่วม 211167
	7. บทที่ 4 ภัยธรรมชาติวาตภัย 211167
	8. บทที่ 5 ภัยธรรมชาติอุณหภูมิวิกฤต 211167
	9. บทที่ 6 ภัยธรรมชาติโรคพืชและแมลงศัตรูพืช 2
	10. บรรณานุกรม 211167
	11. ภาคผนวก 211167
	12. คณะผู้จัดทำ
	ปกหลัง (2)

