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8. R

a a ° 0 ' 9

Fefidoamiladsnen i msazmemgemisuniiy fie anduduvesasazaiwsig

S o . . K ' ﬂ
21115 Baialuainui i vesansazaie (Electrical Conductivity, EC) tiag mMANNIIY

nsA-ae (pH) Tuarsazate (Taszon, 2544)

m3UFua pH lumsazas

' U % = 1 -d' A

arnnudunsa-A19veeaIsazalssIgeInIsuaziaglan Unaaen I NNYQa

3 ia 1 o3
sz lumsazaivtiug Tl 1dundeudissla msazawilidinmilunsauin (pH
o3| @ ' 1Y ' a S o v
Uszina 4) Husuasieaesiniield luvazidoasunina pH  guiuluniilvnisge
< @ a A a

sgnin eavesa unziwemile Andnaludao (Taszen, 2544) magnitslumsazaneds
Y @ o o ' v [ & A a '
Aosiam pH aduauenazyiun pH agluszau 5.5 - 6.0 Fuillewionmsazarolninin
/1 pH ga aunsnlsulaldnseluain wSensareanesn lunsdius pH Taslénsaluasn
do 1 y & a y v /3 ¢y o A Bt o '
N mtemanism Falanuidududszana 60 1eofiaua Avein0919A011 10 1N
' Y &KX o Y |w v v 4 ) = et a aa 1
AeuuditaiunldlSua po ludunumsazaelaase@uiag 100 yaaaas AU

A1 pH 8611939 5.5 - 6.0 (9113, 2549)

msdium EC lumsazane

& A g a4 &

iWlesninmsazawsgemsimiuansdszneumininde Fsaunsnazaieluiuas

v <] @ o
oglugduealosouanuaz losouay msazmesipemsfistaiumsdnirldih
[~ v o 4 ' 1 d

msazawnigoimsindudni i idfeuilelarsdszneuindeazaiwegiios uailu
@ o g y 3 v g '
Faih Wi IBndudedasdseneuindoazaenindiu (uwaa, 2550) @unsaiaiusm

anuiinszua 1w (Blectrical Conductivity, EC) Miiniaudiulus (Mho) usidivesmsi

2 Y ) A2 a v g 1 a a 4 A a ' ' a = [N
"Mﬁmﬂaumauaﬂmmwmi'Jmﬂuﬂmauaaimi mauﬂuammﬁ‘lum FIUUAND

1 )

a @ VoA 9 [ o dy a 4
wudwas  msem)  swiuaifldainnmsIamaiinszua ldhinniunviagnuian

Vv
v

a 1 <! ' o o w
EUAINATUDINITASANYTINDINIT A1 EC L‘]Juﬂ']5'JiJ‘U'ENﬂ'liuTulwﬁT’U@\‘lu']ﬂ‘Uﬁ’]ﬁ]@"lﬂTi

v
LY 1l ] v 1 [ Y a =S
wanua  ua lannsodasanududuvessigeimisudazngla (Aisn, 2547) Msiasvy
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VUNTNYIOM iciveiicagvman tonnsiosninns

-----
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- Yy  a Y v I < vl A4 A
ﬁWﬁﬁza’lUﬁ“ﬂ'ﬂ’]ﬂ’li G]ﬂ\imllﬁ'liﬁSﬂ'\ﬂﬁ'lﬂﬂ'lﬁ'ﬁmu‘llu (anon A LlaZdnDn B) a3 ﬂLWE]l'W?J

A1 EC ndoufiudam EC wiouiuluaunsensldn EC mundesns (enlg, 2549)

Y a A
nnmmmzﬂummmﬁ1@61711‘51141«1;

UNB1AHIOFIAOIMITHAN (macronutrient) ADT17BMITNAYABING TulSwrauun
g ° aa a a Sy 4
e 19 lunsdsdialiauysalldamlnd (aszen, 254489 119 Tdun msvew (©
NaTasiau (1) sondiou (0) lulasiou (V) Hearesa (p) Inunmdon (K) uaaidey (Ca)
o o @ a g i 1 1

unnilifon (Mg) wazsmzdu (S) 519 laTasiou sondiou uazariveu usgideguineti

a a A4 9y e ) 4 M A yY a A
Woanemusssuyd Taoisldsunniuazeina dausigiimaony 1d5usnau nienms

t4
Tismomismari Teoaselugivesis (sgns, 2543)

A ) A HAaAM 0y a Y '
9051913851991¥%13304 (micronutrient) fio 5192115 NNYADINT TLTuaiooun

' ] ' < @ a
a1 (Taszen, 2544087 519 1dun Tuseu (B) man (Fe) nosuad (Cu) §9nd (Zn)
unanile (Mn) TuauAtiu (Mo) uazaaesu (Cl) daulnaisdosmslursuadesndi 100

v
TuTasnsuaertimiinudsveeisniin 1 Ny (s3gns, 2543)

Tulnsiau ( Nitrogen )

Nyamnzoldise lomivnlulasmuldlugivewenTuiion  oH,) wegluasn NOY)
Uszanm 80 - 85 ulodiudvaslulasnuimualuiy fussfilsznevvedlilsiu diudn
Uszur 10 wWedidud Wuesddsznevvesnsafionddn uazdns  wesidud ilu
99A152NOUYRIEITAZA1UNTABLA 11 (soluble amino N) (1320, 2544) lunwutewinazll
yaunidtaeadalu lasinuanerna wasuwdugyluasniifsaunsei 1414 wu T
sniwasznacs i ls ImdougaensaluTasnunnomaldisamsah lW1F14 @uysed,
2544)

o A Ao w d [
Tulaswwiuesadsznsvvesldsaugeiniindrdguinlugad laoiilu

¢ 3 =< - s Ao .
pamlszaoululnssadraveslalanaiady (cytoplasm) tiode uaziou 1ol uenaniiduilu
o a a 4 '
pantlsznenvesnsaesi ludassuazassznon luTnsudue wu ozd Tudulasvemma
8 2 o o3 [~ L4
(adenosinetriphosphate, ATP) 1oz Iaou land (co-enzyme) 1Wludu Tulaswuiluesnilsznou
a aa N | & o v aa 9 [ [ o s a3
YpINTATINGDN (nucleic  acid) F9RIMIIAREITeeaRunIsdua1zr lsan uaziiu

@ o [ o o a R a
uideyanaiugnasy iussfilsznouvesses Tuuiy fo pondu (auxins) oz lalalaiiy
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5 5 3 J i S A o y A

(cytokinins) (Fupsdlsznovvesarstsznonlulasounisasanl (reserves) toriminm
@ ' a a o= .
flaafiu (protective compounds) YU 11 1AAY (nicotine) maiumq 1 nagNoINy (morphine) 91
S & Y % ¥ A a a a ads =
Hu #ailusanmases (alkaloid) (v3gns, 2543) Tuinneriiadgduniorvaislulasioun
o1 nlasuuilugUinge lumsniiirauserh 1414 wu lusnisaszgandils
¥

Tadlonoaseulasiusneimaldneii 11418 vennniifven 1 TuTasnulugl

' =)

a ad [ Y
a3DUNTG 19U gise HuAu (auysy, 2536)

Snyauzemsvesiyn 1650519 Tu TaswuludSuui himune ay
[ A
1. anvazeInsvnsig I lnsiuluiny
A ' a ' o v Y
Raudazaiiaugaoinmsnasguanaeiuly gy ermsunalulaswuvesdnine
a o { i [ [ ' v @
lufidnvasdmdesidarsluudramdungidunarly ifludnvazgiinndrodi?
3 [ 4
(V-shape) Tawyialdudritsiiananig lulasiouinuaaseins dsso lil
' [~ a °
L1 ludrvesfiniludindes niemdestudy drvrsridadiduoiniidivaes
Yaely wazveuludess uaazgnamdn’ll wluiigalusaenan lunnduy
o ¥ a v a < A o Y
1.2 ddunouga lu Aedudunan uaziiduiuties
A 1 a A 9 < A v a 9
1.3 Wy luduTanse Indunn uassuniy MsiunngeauaznaiMuiiiey
1.4 Mwanans auam i Tusdudes
2. dnpazoimsvesitai 1a3usig Tu Taswuwnninuly
¥
@ a ° oA @ Y
winite 1850 Ty Tastoumnifu lduaaseimsilely §1dueauii Imsvinduldde

o

2 a y 9y P 0o W A 9 T =1 [
uaziimsuannouinduly §11dnansdedana M likasazinisuanlugouunums
¥ ) ya 9 o A 9 = :/' 1
uansensn nauanyi i lsauazunaudifiiate mnne 185y lasnuunnu lddue
! o Y A a A o Y a a < | a a 9y 3 Y A
szozusn wavh i dumileAunsedduniadu Tasuadusineiydulam RNSATE

v i

o ' i " @ 1% 1 9
aa1e1MI N NdeIMs daNansENUADFUFIUANYUSVBINY wuludenazning

Q

n 1@ ualuuisas lugeuudaTdedans (ynan, 2544)

Woanesa (Phosphorus)
Ay o 73 o S w9 A gy a a
Ardosmnoaneia 0.3-0.5 wesiFud laviminude e ldnisniyavlanaly
< a o [ @ @ 4 ' a 1 J < 4 °y o
Fulaulnd dmsusziurearlesadideiuiiuiis fegendi 1 wlesiiud Tasimidnurs
[ =4 4 4 a [ { A
(vagns, 2543) nurloarleimnnlumda o uaziilewonia (uwan, 2538) HeaveSaiiny

v
gt lidu Inajeglugilveseiunidweaa iwu Tuluwudnes Invedia (H,PO,) PR
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Jd @ a g : (%Y 3 ' a &
UszTeminaweaneialuduiulyldmnnsedesiusgivanuilunsa-a1e ueau Fann
4 ' [ a ' 1 a ' <
a1 pH limanzay wu Audisudunsaszdaaiunisasaemaldegluglveananuay
a & 1 Ao 1 v g a J 9
z il sudomagsnnunnis Nl 14se Tomd AvdmIngjin vetiuns dwomnalilu
a U = L A =< @
i loavesd iy vegetative organs (Taszen, 2544) ueNINNTATUTIAWBANDIANIS
s Qs a a b
swlugdvounievoamands nnfivdsgadusigreaneialugdvesnsaiondonld
1 a o @ = o‘z’ a dqy
(UwAa, 2538) MsunsnszawvedlSmaneanesanumuszAunNInVRITUANNTY
g a u’: a8 1 g ' a 3 ' d’d ) L) '
mizilgniiu TesAusuuuidiuuveaneiagennauduaenisInNyunInsz1eey

a a

d' - = £ [ £ i v o a a [
iisanniiwiinigaldsgnearesalusses Indsnnnniiszaudaan uazluszduiinu

' @ o 9 @ A v 1 a =2 Yy
wunsgeavean ldnnmsaarsdivesmaissndaduazanmsldfonuau dauin

v
N9 =

= F4 o 1 o’/‘ U T A @ A 9y [ a
AUFUDUIMITzaNVDIHBa N T A gAUTUA I LmLUfN%1ﬂ9ﬂ51ﬂ“‘5§]ﬂ1%7\'ﬂﬁ7‘]83ﬁ%']ﬂﬂu

U

' y

v v v 4
FumanlduinninlSinadiignrzdregaududie duiunsldieveanesaiedoslvlu

U

AUMUIUTIUTINNY (YDA, 2544)

unumvesneawese

1. flupsAisznovuveensaiingsn deimiineatumsduasizd lsauunz
Husafilsznevesfidie (DNA) c‘?mﬂug{uéﬂﬂgamaﬁuqﬂsm

2 Wuseslsznonlulaseatravosloa WaTln (phospholipid) ludeuaadvos
FaiiF5a

3. fuesdsznovues AT Fuilumssznoundsugsiifiummddnluszuy
Fuptvouyas

4. Wuvanlsznovvealaonlrl (co-enzyme) V19%1iA 141A NAD' (nicotinamide
adenine dinucleotide), NADP™ (nicrotinamide adinine dinucleotide phosphate), FAD (flavin
adenine dinucleotide) waztou layd

5. fueamlszneuvesmsilszneuneamaBue 15y riburose bis phosphate (RuBP)
1agphosphoglyceraldehyde 1u3ginsn1a3u (Calvin’s cycle) YBINTTUIUMIFUATIZH A
glucose-6-phosphate, fructose-1,6-diphosphate (10g glyceraldehydes phosphate Tu'lnalnlaga
(glycolysis) guanosine triphosphate (GTP) clu’if‘]’\‘fﬂi wsud (Kreb’s cycle) (89gN5, 2543)

6. fugelunszuaumsamondaldiduihmanaznssuumsdansizdutlenn

3 v . - a 2
haa sgeanesaduiludiulseneuvesas WAy (Phytin) (939, 2546) Gl
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a a 4 4o £ 3 o @ 1Y a
assunidommasiendfivnnylumiauazra deiwusmmenedalilugivesInfu

4 3
welFlunszuiumssenveauda (laszen, 2544)

2ImsnasgWoanesd
4 @ 4 4 @ Q’: =2 o = I
iosninearesadusigiindouiinldd dufueinsviasigiainuaasiiluun
v v 1

dou Taslududiisamiodonuiiikty Jasze, 2544) esnndionrvuaneanesail
' a ¥ J q’/’ o @ L4 [ a 1
HaRDNIZUILMTILINDEATA1 molumad Tuduusndasimaduniiziuasilng ua
o o 9 Ya " o o A4 dAasa Yy a
gasmsmeleanas MldiRamsazauvesms lulamsa vasnndulunsiiidivensuna
3 a 2 a . Ao ¥ v [3 Y
asazauveunad (pigment) WInteu In'lae1iiy (anthocyanin) NdrdunaziUly inlv
9 g A [~ 9 L a A v o Y g
Aulududsuy ludugaudenio (ecrotic)  MINTYVBINTNYATLINAIAULATEUNTY
dyd d' V- | ° 9 a a A 9 v A o Y a [
wennindifsinanearosainailinsnSadu Tavesisdn wazdeiinavilviinansin
@ :,’ £ o Y a
§2v9901914 (leteral bud dormancy) ARBANINITORAABN (AU, 2536) Felimariliniian

=3 4 @ @ a a <3|
wauazdavesiyiosas waliildTumgwearesmitvane naansonigyanTaiy

=

a ] ' @ o roa =
Und uazgriiinidunlasusgweanese lumivane (039, 2546)

TnuNa¥en (Potassium)

slvosTwunmFounidse lenidedy Ao K iloegluis Inunadouaiuise

A b7 Y 1.3 A 9 I'd ' L dy A A 9
Lﬂﬂi’JUU'lvalﬂQ"lﬂﬂJ']ﬂ ‘lll'l'lﬂ'lﬁlﬂﬁﬂ'utl'lﬂﬂ'\ﬂalul'ﬁfﬁﬁ 53ﬁ315l“ﬁﬁﬁ1utuﬂkﬂ@ NITIAABUYNY

v
I=1

v
szoz lnarunod 8ol (xylem) HazvioduAa0IMIT (phloem) luiFalSinasigiiluny
v v v
wnniuaa loseudus (agns, 2543) nuwnluusnudiudeuvosiy wu luiliomonsy
a 9 ) ' ,3’ o 9 -
VSaweaveIdu Yaresin m19he luseu 11y (mesophyll) lulanarsvesdiau (pith) taz
v o A I~ d =1 d? "o @ T
Tunedudnaeins (unaa, 2538) anuuyse lvmivessig Tnumagouruegiuieioaie
a ' @ dy a a = aa 9 [ =1 =) Y
YDIAY 1T ANYULITOAY eyMARUIMTIoINNEeTUMIATIINMATTN NTEUIUMTBLAN

uazms lailo Tnunaidon (yna1, 2544)

nehfves Tnumaioy

1 Inunadousuiulunszuaumsdansizd lusau Taeselumssunsaesiily
Wil Ing uazdaolumsdaunszmion ol RuDP carboxylase 7119 lumsdunsizy
Tosaulunaelswarad suiudedmsdunsedlusaulumadislulSmaiinemuns

s B 2 ' Y yva
LEARIEDUUN ﬂu@lf]ﬂ'ﬂll!mﬁllﬂﬂ
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= Y ° g © Y 4 o @ & Y nﬁy
2. TnunaiGounssdumsieuvaaoulanl lmewlaaiswddumsduldheiu
' s i = g ' v
1 1o Loyl pyruvate kinase gmﬂaﬂmﬂu pyruvate lunszuauns Kreb cycle UDEBAYNITTAU
° L4 - = ' =
M3y eaiow il 6-phoshofructokinese 1as InunaFousaelunisilaoulasegilues
= L4 ' L4 1 aan @
Tdsaulueulmd Sexwldionlmimuisasalfisudesangege
a 1 [ a o 4 3 1 a 74
3. Inunendeusod aas unsd unsiziuaannvuy Tasdaudasunisganis
4 ' ap A y 4 9 i
miueulasenlya(co,) muaumailataihnly Wesninmsilasuulasnnuyniuves
= g a ' ' Jd @ q’: A Sy =
Tnunadouluwaday Inadennuinsveasad dniu doanudnduvesInunmaonly
¢ o L 9 Jy v s 2 o q ¥ % '
raduinAy tindeuionnwasiiafsadunlumedgu Tuildiwadguisdaazinly
a = 1 A [ =< o J ) 9 4 g
e lnadeilssnumsniemanisvoulaoen laame 14 unszuaumsduasigvues uag
v 4 a s ' o ' Jd
aszuaumsadumilulansa inmsazauuiluaziina Fremsdudseasdieg luead
)
Wy
= ' v d a 4 o ' Jd
4. TwunaFoy vrelunismivgudndood Iuda FIUHaADNITVBIBVUIAYAT
& ' = 7 d &4 Yt o
ilosninfeuinisvnoyad Imsazay Inunmdouieldlinisaiuguszdu pH Tule
] = : o o = o 9 suBh Noa i M ¢ Y a
Tnwarady TnunmGongreandndooaludd Tagilvtuaaeudiongsan uailns
5’3 1 a [ @ a 4
vvnaEraaty Inademsifaluyuasunasiu dawluaeunareiufamsiadoudi
o/ o :/’ 3 o =) 1 =
Twunadonlunsasefudhy i lfluddunesmansaiuuasldaulnd daunsinaly
v ﬂ Va9 ' o A o ' I
azquilumsmeuauetaedust vy luesiu WuwationnmsUiuanumsvessannum
q v 4 o 9 4 2 a o q ¥ <y 4
Tauly Taemsnszawves Inunaidoundundialudsdmmi delinai Iiaadauni

L L S é
wadauBnA UMy (ynan, 2544)

a A A o Ve A A ' =
o1mailufiniissninan TnunaFoudnludesnwy iwesviniie Liga lwummdeuinn
a o df [ o ) Yy 9 = Aa a = v
winuawiudu edilsimwszduanuiduduves Tnunadonntmninu iy wiinade

o A ' =) @ u’/’ Vv a8 A o Y

msgasiadiou(laszen, 2544) wuevilwadudens luuniideon uazilvaugaves

a = 4:1 o et , = &
wnaFounlaouly ey, 2544) o1svIasg Inenadeniaduiluunidufiusn ifosnn
= 9 Y $ LR U ] 1 o A .
TnunaFoudoundounnnluung lUsounazeean1uneduaoeeIm1s (Allen and David,

2007)
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a o A
HUNUIY8N (Magnesium)
= J = s A
wyaalFuuniduulugylaTarnauduuniiFon leoeu (Mg”) Wrinaliuunilison
' [ ~4 ," ) 1) a A
og1u23 0.15 - 0.35 Wefidus Tamimifnuds (vagns, 2543) wunildvunuludiudiies

I~ [ ' o =1 [ a
yossiudulvg tazdawn1dlunda niedwazauems (ynal, 2544) Ysumnanw

Y 9 .

Wndunydvanssiguuniidon ogluege 50 - 100 aaniuAeans (auyysy, 2538)
Y a aa
ninAveumntigon
[~ v 4 I s A 18 d 3 o
1. Wluduilsznovvesnanlsilad Taonas lsWadNuuntiiGouoyna 10 osidgua
o 9 o A 24 1 o Y
nnq lwanavosnas Isfladsznoudsuuntiidon 10 ozneudegnnatsvesluana inlv
A o @ 9 a
Ny IsFUATIZALES laalnd
° a0 [ a =t o P d o Y
2. Amilngaesanseingnivesieu el uazdmnidulaunnaesdimiy
e 1 1 = a a I~ @ o
u liniunumlumsgieleuneama (i) 910 ATP ldedredidszansaw Wudnim
o, @ o a aaa @ o
Womvlaluiy Avidludsi Idifafnsoealns Isiadu (phosphorylation) luiy uay
dy s A [ { aa = T l.; U A
wennHuunTiFouderieliien lad RuDP carboxylase inanssu1daA 1us23 pH 61N 8 @9
[~ ~ 1 o a o s A [ @ ' o
Wy pH Timmzauaenszuaumsmeaisineiall uazuuniidendauiudus wouladn

4 [ a o a a
NN VLLUNUDATUYDIAS 11 181AT7 LAZNTATATN

M M
a0 ISR -

3. Hdnlumsdannzy Isau TasunniliFoudus1g N wroumitdevvedls Ty
Touldinznduiulunisadralsiu Hulaudnimes s el i deedy
aszuIumsadie RNA lufiandea wasdaldwsmwlumsademsdsznouvodinlsian
(phosphorhylate) ¥ (lecithin) wazilana le TUsau

4. FamlumssautadaumiTulensa 1nundefiadne source)  uazuMaARsY
(sink) AT s ez adaazimadmisfiming s

5. unniliFonlunafialea Wuszquaniidmihfidsznugiulessuauvesnsa

a a dR o Y a 3
sunsgsai iifaauaasznielooou (yne, 2544)

21MINAT UL TITYY

-~ oA ) 2 oA o Y A

wgauuniiFoudrlllugdves Mg”  msnauuniiFouilvnsuanseinis
Tumdeslaomaeeszsniruduly (interveinal chlorosis) Aluin MaKaMINABINIIMABY

' Y @ ] ] 1 dy d‘ o d' a o 1 : ¥

mwrgsernnaduludelinsumiveu uatilewom TaWan (mesophyll) NBYAANUYNBLING

[ 4 1 ¥ ] [
p113inyinaslsiad 13 14uananwsu'land (parenchyma) 919 laiwisasnyd

9 @ = 3 A A 3 o Y (4 o
anolsiaa 13 (v, 2544) Dnsielunslvuiadnas MsvimTnvesnas lsnargaanad
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= a = ¥ 4 Q. d’ 9 Y
TiReaaiznszdumsaaoiiveslsaululuun uazindeudeden Idainmsaareda 1y

$4

uslugou (uagns, 2543)

o o

MULOH (Sulfur)

@

Argatinzdusinaulugldamialossu (50, dwzduluaulinegsiudany

4 1 ' g ] o o < 1 =]
Tuianavesasdu nialussnlsznovveas siaa1en 018 1wy saudanumanegluglman

@ 4 ' ! ' ° 8 e ad
0 1Wa (Fes) w30 lw'lsd (Pyrite) daglugdiis liamisoi 1418 uatiydunidnaw

v
v A 1 [

a a o o A A a s do P [~
silagmsooend ladswgduiiogswduluanavesasou niedunsding waeu iy
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