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Executive Summary

Project Title: Plant Analysis as a Means of Diagnosing Nutritional Status and
Fertilizer Recommendations for Durain

Plant analysis especially leaf analysis has been successfully used as a guide in
dtagnosing nutritional problems and as a basis for fertilizer recommendations in many
countries. In this technique, the nutrient concentrations in a representative leaf sample
can reflect the nutritional status of an orchard. However, before a plant analysis data can
be used as an effective diagnostic tool for grower, the following procedures must be
established 1) a standardized sampling method which can collect representative samples
and be easily followed by farmers 2} a reliable leaf diagnosis standards. In Thailand,
information on leaf analysis for orchards particularly durian is lacking. Thus, this
research attempts to establish standardized sampling method and nutrient concentration
standards for leaf diagnosis of durian.

Objectives

1. To establish standardize leaf sampling method which can collect representative
leaf sample for durian.

2. To establish nutrient standards for nutritional diagnosis of durian.

3. To establish a sound diagnosis and fertilizer recommendations program.

Methodology

1. Durian leaves from 5 commercial orchards and one experimental plots were
collected and analysed at monthly interval throughout the 1998/1999 growing seasons to
verify nutrient concentrations on position of leaves on twig, leaf age and position on tree
canopy. Seasonal variations in nutrient concentrations of these leaves were used to
establish standard sampling technique for durian leaves.

2. Nutrient concentrations in durian leaves from the above orchards were also
‘monitored during 1999/2000 using the standard sampling technique established. Nutrient
concentrations from 2 year- experiment were used to establish nutrient concentration
standards for durian. Additional 24 orchards of above average, average and below average
were surveyed during September 1999 to February 2000.

3. Field experiments were carried out in grower orchards to study the effects of
N, P and K fertilizers on leaf nutrient concentrations and yield of durian.

Results

1. Standard leaf sampling technique for durian was established as followed:
durian leaves should be sampled from middle position on twigs (leaf 2 or 3 from the
growing tip) when they are 5-7 months old which usually happens between October to
December for durian grown in Eastern Thailand.



2. The established nutrient concentration standards for durian are :2.0-2.4% N,
0.15-0.25% P, 1.5-2.5% K, 1.7-2.5% Ca, 6.25-0.50% Mg, 40-150 ppm Fe, 50-120 ppm
Mn, 10-25 ppm Cu and 10-30 ppm Zn.

3. Leaf dry matter weight and nutrient concentrations of the above average
orchards trend to be higher than average and below average orchards. Even in the
orchards of above average, some imbalances of nutrient concentration were observed.

4. Experiment at Chantaburi Horticultural Research Center where available P is
about 60 ppm indicated that P application did not result in earlier flowering compared to
treatment which did not received P. Thus, when P is sufficient, it is not necessary to
apply P to stimulate flowering in durian, a method normally practiced by growers.

5. Only concentration of K and Ca were slightly affected by application of N and
K fertilizers whereas other nutrient concentrations were not affected. However, more
experiments are needed before recommendations can be made due to slow response to
fertilizers in fruit trees.
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Abstract

Leaf analysis has been successfully used as a guide in diagnosing nutritional
problems and as a basis for fertilizer recommendations in fruit trees in many countries.
Before leaf analysis can be used as an effective diagnostic tool for growers, the following
procedures or guidelines must be established 1) a standardized sampling method which
can collect representative samples and be easily followed by growers é) reliable leaf
diagnosis nutrient standards.  However, little information is available on leaf nutrient
standards of durian which is native to Southeast Asia. Thys, a series of experiments were
carried out during 1998-2001 with the following objectives 1) to establish standardized leaf
sampling method which can collect representative leaf sample for durian 2) to establish
nutrient standards for nutritional diagnosis of durian 3) to establish a sound diagnosis and
fertilizer recommendation program,.

The first experiment was to survey leaf nutrient concentrations of N, P, K, Ca, Mg, Fe,
Mn, Cu and Zn in 6 mature durian (Durio zibethinus Murr.) "Mon Thong” orchards throughout
the 1998/99 growing season. The experiment consisted of 4 leaf positions from the growing
tip, 4 directions and 2 positions on the tree canopy. The effect of leaf direction was studied
for three months during July to September 1998. The results indicated that as leaves mature,
concentration of N, P and K decrease, especially K. In contrast, Ca, Mg, Fe and Mn
concentrations increased with leaf age, but the patterns were slightly different for each
element. Ca and Fe increased as the season progressed while Mg and Mn concentrations
gradually increased early in the growing season but remained relatively constant during the
later part of the sampling period. Fluctuations in tissue Cu and Zn concentrations were
observed during the growing season due to nutritional and fungicidal spray applied to
foliage. Seasonal variations in durian leaf nutrient concentrations are similar to those
reported for other evergreen and deciduous fruit trees with minimum variations occurring
between October and December when durian leaves were 5-7 months old. All nutrients
except Ca, Mn and Zn were significantly influenced by the position of leaves on twigs,
whereas N, P, Fe, Mn, Cu and Zn were affected by directions. However, the differences
were relatively small. No difference in any nutrient concentration was found between leaves
sampled from either the bottom or the middle of the tree canopy. it is suggested that durian

leaves should be sampled from middle position (leaf 2 or 3 from the growing tip) on twigs
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when they are 5-7 months ofd, which usually happens between October and December for
durian grown in Eastern Thailand.

In the second series of experiments, second and third durian leaves from the
terminal of the first flush after harvest were sampled at one month intervals and
concentrations of nutrient were analysed. Ten trees were sampled in the second year and B
was also determined. Trends and concentrations of nutrients were similar for both years
except for Cu and Zn, which were higher in 1999/2000 than 1998/93 growing season due to
foliar application. Minimum variations in nutrient concentrations occurred between October
and December for both seasons, thus leaf nutrient concéntralion standards are based on
October to December samples. Since all 6 crchards surveyed have a history of high yield,
the nutrient concentration ranges found at these sites were proposed as tentative nutrient
standards. The proposed tentative standards are 2.0-2.4% N, 0.15-0.25% P, 1.5-2.5% K,
1.7-2.5% Ca, 0.25-0.50% Mg, 40-150 ppm Fe, 50-120 ppm Mn, 10-25 ppm Cu and 10-30
ppm Zn. The leaf nutrient standards developed for durian here are within the range of other
tropical and deciduous fruit trees, with the exception of K which is rather high compared to
some tropical fruit trees such as litchi, mango and citrus. Additional 24 orchards of above
average, average and below average were surveyed during September 1999 to February
2000, Leaf dry matter weight of the above average orchards was higher than the other two
groups. In general, leaf nutrient concentrations also trend to be higher in the above average
groups. Compared to durian nutrient standards established earlier, 7-20% of the orchards
were lower in N, K, Ca, Mg, Cu, Zn and B. Adequate amount of P and Fe were found in all
brchards.

The third series of experiments consisted of 3 parts. The first part was to study the
effects of fertilizer N (1,000, 1,500 uaz 2,000 gN/ tree} and K (2,000 uaz 3,000 gK,O/tree) on
nutrient concentrations and yield of "Mon Thong" durian. The experiment was carried out in
factorial design with € replicates. It was found that leaf N and Mg together with durian yield
were not significantly influenced by N and K application whereas K and Ca were slightly
affected. The change in Mn, Zn and B concentrations were very slight and would not have
been of practical importance in diagnosis by leaf analysis. The second part of the third year
experiments was to monitor the effects of additional fertilizer N or K applications, compared

to normai rates applied by growers, on leaf composition of durian trees in 13 orchards. Very
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slight change in leaf composition was observed following additional amount of either N or K.
Durian yield was not significantly different by both N and K applications due to large
variations within the orchards.

The final part of the third year experiments was to test the effects of omitting P
fertiizer on durian flowering. The simple experiment was conducted at Chantaburi
Horticuitural Research Center where one set of durian trees received N-P-K fertilizer but the
other set received only N and K. It was found that both sets of durian trees flowered and
were able to harvest at similar period. The result indicated that when P is sufficient, it is not
necessary to apply P to durian tree to stimulate ﬂowering-, a method normally practices by

growers.
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nanaeastalu(mid shoot) tialuiient 4-6 LAaw (Smith, 1966; Embleton et al., 1973)
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g1y (Reuter and Robinson, 1986)
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nsAnss ey laglidiassine WisadounsAunusgnidioulng

LildiaFeelnine ianiinad

P.F. Smith (1962)

NANNNSUBINATILRTIEWAT (Concept of leaf analysis)

MsiARTERTRDANIANUESIREMNTENReT 1862 n1sttrsswiieluge
v WldldweAnmanussmawmnslufalaons uildiduddthfnfunnsinaims
WawiFeaugananysaivaddn  Tagerdovannisian  Wunusiaemsluiianiy
] i3 »
iATaTIRD B me s luRY (Lundegardh, 1943) atinelsdmy Aauetl 1920
3 Yol - -t - ol 5 1 '3 | 70N |
Wusiunn N s Rmans (concept) 18an153mseinaauun v Tneiunnsldan
Amnsing iadludTiaiaouzsnemisiuialaons
wAalunisldddassiing wiveandlu 2 Ave ldud Aedtiadasinaimsly
o (foliar diagnosis school) 184 Lagatu and Maume war AeNsdAmIATy Y
(standard value school) 98¢ Goodall and Gregory (Thomas et al., 1953 RFI[LBANAT
1ot Leece, 1968)
1
1. Ansdiedusimaewasiuly  (Foliar diagnosis school) wwlIARAIBIANETlAB
o o) 1, 4; -« e A
anusvaiunease na s lung azgnatuAniatanmundaniaduiuday
' VoA - % oA e
5ine 1 wnndrfiazgnacuaniaaiunnsiae i iuin viesmansiigniagaluld &
T mafFuuiisuAniiassing asinldfianzanmuwadenindiasaiuringuy ng
wlaAApssid At tiseldsail 2 Arde 1) intensity lAurdnasanaeIsIsR MG
b 3 =l i - - ") -
azi1g UAY 2) balance lAun nMsuFuuiaudagoussninsigemssalasuilaiusnag
ar :II LI L] - - cl. [ A‘i' Y e
amgiau  nsldadaroirluwdfadosnavnsiuluiingraunil LildFuaan
flon esnnunAnrasdunsARsguiiamnzan uazldeulding

2. ArgnsldAumss (Standard value school) WANASTRINTHAS 1IA4E

fuanaswaIaden 1y anmplianniAvia aAnuuansnasendemy Lifinase nas
st uzsigemstesit  aunAgwreislAe anwwandenliiinade Ay
fuiusrzwinmudndursssmemsiatumaigiuimifenandneesie  (ree

performance) #8937 anmwadanbiaunsoiinasednen nasdnt  (potential
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y o ) ¥ = LY d' ) ' =l‘ -
performance) lalifinafoiiniusinaimns nandninvinAa neuiiladonnanin
k3 = [ - v - L] = 1
windenasiinareAnunmwlunndulouss Winandnasaia  ariiuasdolFunusinaiwns
Tlurisu
- 4 d” ] =l 1) =i ] - wf 1 b 5 1

wwaAneavAtell snesalifindy Rouslaseiin axidranududuaessneimis

fuzaniunaaiyiiviasamsasiues  welundniowivin  Awamsgau

(standard value) u.a:Lﬁﬂﬁfmuuﬁjmﬁwﬁumﬂ?:nﬂuﬁu QEHAMMMUNEIN AINIRT

F
[ o = =X

L 4 1
g mungriavilaliuandniu Daeianfniuanaiyduialuanwiuszdowns

L.

»
;%3 =l

ABUNUANANAUARN Lﬁaﬁ'\qmma‘luﬁ-nﬁ'atuﬂmﬁmnﬁmm:au (optimum) Uda AN
intensity WAz balance AMENNBY Artdtadusmastulufinannundedu dau
atfluanmsfionnzaufooguiy - Fotu wwrAnrBan s dANAssuAMNTuEg
21917 AsArauAaNTULIARTEY MsiTladasinausluly (foliar diagnosis) fat

Tumalfid wdnnisdrdyesanisiiassinalaeldmninsgiuke Awansgau
AdanmsAnmlusionmil  lugggnuils  ansai R RsRUgn IS0
FeafwideRafilgnluRonsu tuggmasennld via amnsosensalddn A
gwuﬁ'ﬂ’?’N%N'\ﬁ'\ui"uﬁ‘ﬁ‘ﬁﬁﬂlwﬁﬁmuﬂﬂuﬂ?zmmﬁlq azdlinndAustuAsnsguR
a¥aiuan@ntssmanih Chapman (1961) IHuRuuisuAasguresduainuias
Ugnftedndtysing 7 vialan uaswudn delddsnisiumemlagldinassuuuu@en iy
(standard sampling method) ﬂ"]mmﬁ‘gﬂuﬁ‘lﬁﬂﬂnﬁﬁmﬁu Chang et al. (1996) 14
PaseuLATRUSAIRT s ud LA TUgnluaisuARreRilln  auFganiing
anradunUfu i Tudufdgnludszmaliviy Tnedinisdiinlgernunasgiusesin
avnsuneiln e limnsauiuanoiugiy ANWAUUATNIIBNNA wanandu dafing
wmﬂumu'\m‘g'\uéw%’uﬁﬁm iy R O WAN LATUBNIAEN (apricot) WUIAN
mmjﬁuﬁﬂ%ﬁuwluﬂs‘:mﬂgu st g R sy ﬁﬂqn'luﬂf:mﬂ
aasnsay1AlMuiy (Leece and Gilmour, 1974; Leece, 1975a, 1975b; Leece and van
den Ende, 1975)

desnuuedaisafumaldddemsifianasgm. annsaihliidelondls

n¥ 199 [adhAinmsdidcdemsinehld Rlffuaaiisuanniga (Smith, 1962;

Leece, 1968)



N19@519ANIASFIY (Establishment of standards)

nsfirzansaldnisimssiieiinadssTumigeqadi Smith (1966) natdn

arfiasAriiviunauuareanBensine saus Jinmaiuiaetng maduuiaeting 4%
1 ] v 14

Aazinld waznisa¥wdnssw Tawsasdursudeudadenn  Taniduneunas
asvAmIRrgNdediean warlfluamniiga

nd:‘dd’ 1 ) < o t

IENANgAluNTIATNANNIRTINERE TR MIMIAMHANTUSITuI B

=N - = ", v 17 ] ¥
smemnslunaiunisaavauestany  taeialhlufeazsiaainnimesasedraiiuszuy
luulaaneass (field trial) Smith (1962) MINITATINBNAIFANLIAUNITIATIZWAT LAY
na199n1sAn e luulamasauarmArauduAusina o dsuiluAEn AN Ay
nraieAnnRsgIudmitie  daudinrdimaandudussssinenmis  (nutrent
surveys) luaauilgniflunisén (commercial planting) i 1Wszlamiiatann diasann
Trunusiasmsasseadouulatdsudauin  feuiiasfinasanisasyiuintens
udn Nbidmassguibindafuliaulidssislond adelsfin dnineraiand
WALV 11U Leece (1968) WAz Reuter and Robinson (1986) HAanuiiunluinsaf
Smith (1962} WaziTa71 Wniin1auakasdmanawasnseituama s lianai
T 1 ni‘d L ] -

araTnaiANIAT gL AR Uiy

L= i =4 -] nll 1 o ﬂll ar Lol @ v 1 L’

tauldnaziianuiiuilsinsaiuiaaiunislaiidnsosacnudnduresacling
Tunrafrermmsgdsiinaaudsiuion wiisiiddsilaiuanuliauuazinn
Munnaalunsaiianinsgudmiving (Basnin@anatuazAlddnadesndinig
Aarmaaalunlaimaasanin (Leece, 1976a, 1976b; Menze! et al., 1987; Kotur and
Singh, 1993; Brown, 1994) Aan1avialflunsa¥wAmnsgmdmiulinaidelibusiu
s msdsammudnduesssinemis (nutrient survey) AannaaunidszifAcn

L =l 1 =, e ] ar 1 1 ] ‘z ;Y
anyrairessiug warlinandngs Wunawmaislliadedy udaafndminsgudieai

B -3 L : &S @ ¥ [ ’ o b 4
(tentative standards) TuN1 MAIAINGEY RWININARBUAIINGNABIUALLTUUTIAN LA
WidAnuwiudnunau (Leece, 1968)

gunasauds  nasiaulaanasss (field trail) usznisdisaamtiniuduanisn
271894 (nutrient surveys) Ruslamiuansnany nanede namwuwlaanaassd
UrrlomiluudnsAnwnsimeimiadiesq wie interaction FTWINNBIARIMTT UATNITM
anudnduressngewmnsluitludafdndy andang (below normal wia hidden
hunger) Y38 gandunil (above normal W3 luxury consumption) gaun13dnsI9azl

Uselomiluwd@inlvidn  illefruaniainistesinemsvaiinamaliufireedss
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amInNaaiudaaawlan  (visual symptoms of deficiency or toxicity) NUFEHLANM

tindurassimemslunmiiuinle (Leece, 1968)
TMANINTFIU (Standard range)

L 5 ! )
udANNUTAEEd ArdudwTesIRa stz AN (optimum value) Az
Wuduae)  wisdsanldfinsuwasuuundaludesd Wamwinuanmasesdummin
uasabiiiiug naaToiiulngeas (maximum growth) Lildduusiusaaimisiacn

v o4 [T | Vo v v alel -
l'ﬂu‘llulﬂﬂQ']NL‘IIN‘HNHUQTﬂEIlﬂW'\z LWIQ'JN'ﬂQ\?‘IIﬂQﬁ'W}’ﬂW“’l?ﬂ'ﬂU‘B'Nﬂ’]'NVINﬂ']'\NﬁNWNﬁ

(
2

Tunandngege (qUfl 1) FalsmiuiAerssdundnd smith (1962) Wik adauuania
'lummﬁ“'mﬂ'qmma‘ﬁfluﬁq:ﬁmmmnmmmﬂmwi'\'&u ua:‘hiﬂfam“'ummmgmﬁm
aMnnsdnsansdudusessiganns sfindrnanudadnediu Farhs Aefoalddaedn
NIATFIU (standard range) I.lﬂuﬁﬁuﬂﬁﬁ‘j’lul.?;tl'l‘] {(Smith, 1962, 1966; Leece, 1968) fia
1 Kenworthy (1973) wuatiuiisAnnasgeaniilutasg 1ud asuaau (shortage)
fndn (below normal) Un# (normal) gandninA (above normal) uavgaifiuly

(excess) ivaliAmasgIuRATideuALag

Critical Level
T t
o
-
=]
: —_\
o
[w)
:
Q
&
o
Severe Mild Luxury Toxic
Deficiency  Deficiency Range Range

CONCENTRATION OF MINERALS ——P
< - ' . = = <4 -, 4
su 1 pnudniusronintinusinesiumasiyiiuiavsenandnaane

{Smith 1962)

n7lddselamiannnisiiasIeing (Uses of leaf analysis)

= rad L Lcd gr L8 3 = LY Aﬁ' =]
nmsiwsviRta s AUl usaseldng  dlasanniiangnislan
=l ] 4 - v ] ] =t i
wuvatel] wazidosszasvatAautieenalunigd ANTAMUANT  NTUATITUNTBEN

annana sz i IinEasnMIT U0 IUEEIRBIMTIRIRT  USZAINITAIURY



rozpmlunsdamsfuauuacileld  Righetti et al, (1990) naradnlszlamidndny
Usznisnmiersanisdiameiiehe amnsoanntsifloaddd v Rawialuinazhadn
Ustlamindnraansiamsingie  nnlueniseIn1seInsInamseaanes  Cohen
(1986)  msrananfsaiunmsairmniluinfeduuamielunslddeuduuas
| 4 1y
a4 annsndasaanislddoacidunn vliduuassildaadasas uanaints dain
1/ b nlg A e ' :‘ 1 L
Wannmassmandnsazu wazaanirtednrenyliulanauadlidaunanirlddeg  uan
nUsslemiingrasuds msiwssinadaiils:Tonisail
] e o L ] o Y o e wr :l' L ' ] Cs) -

1. devddadovistiuduianiadeineadiudaanalan vy evnsiadniiasdlu
ANHOUTF

2. dautuatloguinenanadlsiiiy (hidden trouble) samaMITUALEiiagtad
Liugmanismalivihuimau udireraliuiwnusslinaudnanas nsinmsieas
doglunsdietinguivarlineunaimsiifiatuasuisaunssnusananin

3. daelnswdsgamnanldalwAuiransona 4 ldviald fiasan

P = [ ] = ] -t ] [ <3 o 4 < [
a1AflUfdnRusRne WAl vielidadtuwet winmmegasnaImsis valuiglad
annrnansiga s uaul 14t
v 1
4. gorbidlaujdiussewineinewnr  waludowidlu  synergism  uaz

antagonism TEMINENRDINIT

da3nnuaInsIEAItASIE R (Limitations of leaf analysis)

<4 v = T | =l 3 L]
tauldn nislessingasfivssluniathann Tunsuanliiteanuzsinawns
Withiam  winssedulalumsanissageimniienisldiosiieg biawwnsainlalae
Wadimroiinfmetamee  deswandafithdpdnuatsatrsifusasuamBunn
5100 IWAT 1 USunnnan@n (crop load) SNMATIBINNA ATTNANYTOITRISIU
. - ] A' LJ o . l/: -~ s 124
(tree vigor) NSFHAWAINIUASATSIU (pruning) NsMUY wazmsdnnistle iy nasld
Adarziaeithuamlunislddoasdamiliiadowmaniisog luarsuwsdonasld
o winldddiansifiliifesetabos uarAmnsguidediAsuinwan ananiald
apufiananalddng (Righetti et al., 1990)
- o ° v o - A‘ = [y =
nsasziag asinbinmustvasesiguinfiarulungldvaiolsznig wasdl
Uselomiatreuindialdsauiunisiinesing dausidn Tnevaliuda Aruduiussondng
Hunusiaamnsuauiulfuiueganshnaaallld (uptake) azdsuiradesini

1 ol

=3 [ g ar [ [ - k] - - A
urATTimTziaundad 1 tdssleniagrauaniramanisifialdsandunisiassing
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L 14 0
(Leece, 1968; Righetti et al., 1990) nailwnsziiiadavatuatinalntanizatneia A1 pH
i - Ld L s - ] IJ
wdusafimuapnadulstunirassrnemisiufiu. Smith (1962) wusuuzdn n1sfiaz
annolfainmsintldedsmganady diulapnumingAtdemed auflufiaz
v = L 1 1 ) ar nl'd ] Ly = =i d' 1 v
AasdlAnniniegen wazdrlatsiladeniuaseninadoyisiuinvesive haldarnsoud

l'-'lIA : 4‘ L d’d i - ]

teyvruralsemsifiaty Geenaldlifusinmsiiidiunusineivisianludu wsunsin

“.A =] c‘l’ b ) Ail & h
nsfiaut A TR biIREawe wianishsngninanslrolsaussiuas sy

a of ' - -~
URaeniuasanisulananisiiAsie i luns (Factors which affect the interpretation

of leaf analysis)

uanmnma‘ﬂ%"whu'\quuﬁﬁﬂfrmu;.iuf]'m;mé’o fauRasuA AT
Mfaduatwdnfuiannumnonanisiesed  avsiandrlatdasemiluasiotiunc
a5 L ] - + » : =t ' 2
sgewnsuitifney  Hasanifadumdniy - e1aiinasanisulannuNnt1a9AT
Ansduanillgitnsdanatauiilumiiuansiaiu Thduddgynasaniiinelu

nguURANMNNB AL ATIET LALN

1. AMNUANANTEWINGANIGA (Seasonal differences)
Vanusmamislung  (ueason1ansans e mseesis  nanedy-
= d‘ 1 -l T e . d|
wiuls nasedsudie uasnsuyuBeueessamIIA e (remobilization) 1183310
- \ ° -1 o -
AMNBNIANNRABNITNIINIBITIIUNSIATTYE UFNAusIRe s IRt wReuuLas
Ai' o ol dl ;1 o« - : - o 45 =
antnillgedntuila nsgaldsineisreafizdiauiy gumall Amaauludy uas
v [] v 3
arnauluenadag luanwidudSulifgainiinan iy eanafeu uazauduly
S . X omn 4 X . y
2R Az linaga Ca 1100 Wasaan megald Ca arruiunrAEin 10T
1 ai' | g ll Y U 1 A - ] :d ]
Wi WaAuiAnNTumasduaT e Minanima 8 uwey lursntladumauinafay
draleusanisanld K 2a9fT maemsiadeuniaes K luRustialagnisuns (diffusion)
Wudawlng) Clark et al. (1989) $1891497 AMMdNdweee Ca war 8 Tuly Tamarillo Tu
WasiduangnilArgandntinaimeauieusa
2. Usunnuwanan (Crop load)
- = L] - [} = -5 AI =4 ‘I.
uandnilanndrAysalFuusnemsuluvTalistent Wewwin A
ndurassinamnslulunarlunanansaiy Cummings (1973) $18RWiNE18 N, P, K,
zn uar Cu WlunazlunssasfialndiAsaiu luansiaoududures ca Wlugendnly

- o o
HANIN MCC[UI’]Q and Lott (1956) ﬁnmnq?lﬂﬂﬂuuﬂﬁQﬁ'\F‘l’fﬂﬂq'ﬂ.u'ﬂ'm‘ﬂunu Wasg
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i K Wlufgannruifauassainisiuilifions luitweadiuady Forshey (1969)
MEUI AudAusTanIAdniures K luludueasfnrasuediaaziiulllv
(A Yy o = - ] v
WAL naAe inananuin Hnn K lwluazasss diasainnispasudiares K
Anuldina uanainen K uda mMsfiauadidvninasatfnmsinaimsdu - dae s

hwunndnasifuarudndures K Assinaranndnesiv
uaNANNITRANaLdT YSunounandn (crop load) AluaseAINITNduLe
sagemsiuludon Wmsudanaddwsied N Wludmfuung (pear) #i Oregon State
University 340 MUaAMIATIN N SMFLUniiin sAnusians (thinned trees) g3andnsiu
Ahifinnsfausana (unthinned trees) (Righetti et al., 1990)
taduaunandndnduiiulaspideudnduden Wasmnnandnataiinaly
] ] = ' - ] o 1 ] J
nuanvianNausesausaralauanstaiy JaduihufeadinisAnmetanguaze
wureusrlddayauinwe
3. ANANYTAIUITBINY (Plant vigor)
AnnanysaludurarasnglnasauiludedrAty inszdrfaiinasaioivin
wu nsusnlugeudes asililasavanagludunn uazinbiuasseimsne u
sauriidinaesgavimizeunnlugeusin axfia  dilution effect 1848798M5TU
Smith  (1962) navdrAINdNduTesInamsluREiens ARt NEAAUEIRALE
dadeuiy (overlap) Ausufianysaliachivamiainisma  audiniursisigamni
v e v A o o el ™ v s -
ASEIUIEMINRIRLATIUN LA T TN ANYTOIR Lilduamainiianuzsnainsh
wilauiy dniu dadulafisn Rinasernusuysaluiusrasiutaniinanenisula
) o 4 - 3 n. A’ = o L
ArumngArssilawasi iimsulaauuinesngaaulddn - nseodulnuas
w ]
roanysniuiaussrsssuiinattannsanraduduees N sy wanamiv diedinag
Y & A  a 3 st a . ¥ -
jelulasaumnniu  ussmasigiulnresiuan feranudiianudnivressna
AARY 118397 dilution effect TadsmaIU lunswlaArmanETdARIATIEALSE
ANTNANANAATIEWINERBIMNIANT Fatiana
4. nsARUANLaTAY (Pruning)
nsanusatinan W lifinnnidnas  wdszdninlilinassiyduinedng
wnFnniiineiauss nMefausslinslaomuseaiududusaissgeminluit
] - = &* 4 i Y g -
azuansniuldmsgiinresieson aannisdnelu sweet cherry wWudn siuiifinnssin

wrarn walilaFuelulnsiau anaflasudnduaes N Wlugaridusuiliinsdauss
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waldfulelulnsian lunsulspcuvneAdesisd Anfluiiasdasaihatalssidung
FausanvTaasiudan (Righetti et al., 1990)
5. nﬁfﬁhnﬁﬂﬁﬂQﬁuﬁmﬂquau(Ckchmdfbornmnagemenﬂ

lugouiiineaguiuarifiunusinermsuanseiuieliiieaquiiu

wssiTAguANATinasani1TnTEateTeITInfavan nswasuulasgnmpiivessin ns
1l ’; w i [ Aﬂl [ 1 d" ot ¥ v v
uehsgesuasiniuNuan - Safadumanilaziinasaauidndurasigamnsiuly
warluilansen Haynes and Goh (1980) nfuminussuinawaaniiinquiu liflfe
AanAuazudaaniinysldarrsudans saudt Wllusneeanimanaas hiflauuan
A9 A M NTee N Tuluresuladne 3 uddianell® 3 Anudiuduses N uas K
TuluaanulasiRsaguAuTAANgR
6. ﬁumﬂuﬂzmﬂﬁuiﬁm (Variety and rootstock)
ts’fummm:mﬂﬁuﬁﬁmttﬁiﬁ:'ﬁﬁmﬁmﬂmmnﬁmmﬂuﬁ‘mmﬁmmmﬂulu
R v o o v . s el e
(Smith, 1962) n1sdataanvTaden limuiuguaciuasniinoamnsounnasiulunig
aaldsrmesinisAnmiuinunuuds 1y lu wethila wasig danuaulaiiazldany
wughidssaramasdonlulugy  wilvmalfifudnBunusimemsluluinlildde
° oo o i . o L. o s A o 1 - '
AuueandAty (criteria) Nl lunsAn@enaeiugininelgniiunsdy Wewwan vet
AFIRTWLIN LLﬁiazmuﬁ’uﬁﬁmwumnviwﬂmﬁ'n{m'mﬁ?ﬁaﬂ Kenworthy (1973} 181U
91879 N, Ca uaz Mg Wluzaauethlla We wazigedacivfunnuansnaii ussig K, P
uas a5 Rty JanuuandnAsudwles auanmalfdwinsgnuaeadiulidmiue
E
araeugly Righetti et al. (1990) 1891491 AuWugAWEY (draft type) aviiffanm
FIRDMITAURNANUASEINTIARTEY Iasanizadnidwiusig N etinlsfiniu
ANNABINIPEIRMNIHUS WAL ARIBARATY
ni » 173 [~ 1 = s 1 d. v 9 < A d.
AnnnsNIudazivdt TilsdevatatafiassiaeAtils Wautannu
1 o L4 16 ﬁ‘!’ v oo N : =4
wnaresAtdiased  wifiillumssaniduiaanunnisasisardinlatyuianuavise
interaction sem3alywIAne Misuluaouldnausazwie  atalefianu nsiwmsnei
A oo e P =l “ o v
wefdaiuuuoneiauasidszlsmdetannlumsnisdamssinanuasiasanicluls
pa driinsiiessiftetwaiiane  uaznisdantrainatmaive Weglutasunegou
¥ LY L L = - = d&’ ] o = -t

agaaoanat  AnasilinisRsiviauastandnaty  waswinlalinasAntieneilady
. P v v o & 1 a =y ve a X . y e ) )
fine7 Ainanantudadon azinlinandnilafulinuaingaaudiauiy (Righetti et al.,

1990)
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) & o - a&l L4 (= a’ ] . .
dlinuaslalgantnituaziralunisinuAIasng (Tissue types and sample time)

1. siaveadialiaNg (Tissue types)
nmslfavilemnifnis Wiialszloniggaasliansoiils dnlsaann
=d o - N .J :’.r L1 ] =i )
TBumsgmlunindudaednafid (Kenworthy, 1973) Metlmarzdausingr sasielidnas
duluie Alu doueesis wa aan a1y daushifBaunusimansiuananaiu (Smith,
1962) Kenworthy (1973) ¥1A1TRASIAENEINUIALAN uaseaudn 3Emauiuss
[} H L L L] 1 [+ 3 - ] A L]
praN il F I wldminlilWeasi@asluEeansfuiatauinnatas liinsmsnsia
Al il ddnrasdnigiuaesite (morphological characteristics) $anriudia
d' + o £3) w0 ol > ar ] 1
yanldanenddsuiiuuaumlunmndsnassulunmaivdoed wazld
@uanuziuan R lunITiIMRAgue IR RAF LA LN LA S A AT
1.1 deuihidifiinemns dnienis viadndususuiadnifaadeainniu
>
Auuzi lunadusaetianiug Wi
= : j 7 = ] 4‘ [ 73 & - »
1.2 douresNatiu axdnslatianailefpinaiuiang
1.3 agauiudinaasianatuisoiusinannglsdiiy uaslinndunnsasi
o b
Fertine
WeRanTuIRInden muatIesu aznudrdouraaRanivunzanun1siiusqatng
dl = . d‘ i 7 v » I b 2 Ai. ] -3 ]
Wanriesinnigaluldiug laud Wie (leaves) wararnnisldauituninuds
luirfianumnsanuazamnalauliussganlsrasAnisadnis
2. aumiluimunsan uazssasnannmunzan lunisifusaatag
-3 - 1 :I. oy - d‘ vy - =
msdushad e luweanisrnsiiuegn i ldfunseeniu  usziinonu
Tangegn Towisielisesmafviredwlufe Wwidusoetnassadululug egns
dalmansgely (flush) mm:ﬁﬂammfﬁfag'luﬁﬁLmtiq'luriiw] 9a9talL iy Uasuen
(terminal) AlaNa1 Viadauaratalu (basal) HFurosunnsdreie lnenaluuds azfes
vansAnsBuiusigasiudesinmidly  vasdanldiumialuniviinusig
v sl - 4:: (= 3 oo : .| 0 ¥ di‘ [-3 -
awnsinatAssi lunsdiilifideyaannisidtludouil madendumislunaziius
a8 dnazdansiumisluiegasanateasdaly (Smith, 1962) wananii Wsuiman
- ' d‘ nd. ] - =l
amnslulugdeliasiusrilaaunlasnuangaesly Tnusnamsusiasginasiinag
i [] [ o ‘g - ] :: A=Il ] H =i T
wasuwlatardnduunnsaiy  Iufvismiudusiaiedeuilaluievieli v
; S X4 X
e N uas K Wluszanas luaoe#t Ca asfisaudialuiianguinau (Embleton et
al, 1973) {aealiudn ssuznaimnasngalumaduisgnluienisiiassias

faudluszeziaansgavnsdauinailuluiinsuReuuleisaiga atalsini 599
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, - P < y ¥ 4wl , e ot -
amsuaaztinasiisraznanldsuwlasannidnduisnngaunndiaiu Aakifivnen

¢ n; H a -~ N - [
lanawmikiivnzanngalunniudedwdwiimng 579 (Cresswell and Wickson,
1986) lumafiRdstiusfenstaznarmsinamisdoulvgfinasulfouuwasieniign

ﬂﬂ. -3 " ) :" 4:‘1’ d‘ v [-3 - ] - :‘f =l
Whiszszianimuizanlunanfushedgyn Wailialiaunsaifusatiafenaiumem
wazAATInilauatnsIs  Righetti et al. (1990) wauauurdn ldddlunassiedlfinalu
£ 8 . d‘ J o - [ 1] & - *

mmdaunawinll iemszuznaimunsanlunisfusiietng uAAsiusat A
wananlflunmsa¥wdnasgn  deliansuoudiouddiassilaiudwnn-

4y X
FNaFNIUN
- e o [ 7] =
anuzmsIamnganusnemsramEeululssmalne

nsfnsigafusmenslulundoululsunalng  uazshalszneiidesinn
Koseki et al. (1987) Idinnsdrsasniuzsnmemslulumdsuiugusil fdmiadumf
uazszed Taginniniy lumdeuilndluuifige (nearest leaf to old one) lufsfiuan
T luthssuifeusunien 2528 Tadludosnoufindeuazeannen uasimsBiame

spamsuluig 9 43a ldun N, P, K, Ca, Mg, Fe, Mn, Zn Uaz B aann1snaaedwudn

H
al

spnirazldfuanaulannliunsin zn wazArpnudniuees zn Wiskvdsud

q

+
o ° - !

A1 mummm’mvﬁu-ﬁuﬁmm:audﬁm"mmﬁiw] gl N: 2.02.2%, P 0.2-0.22%,
K Uszunos 1.5%, Ca:1.0-1.2%, Mg 0.6-0.7%, Fe Uszums 40 ppm, Mn:100-140 ppm,
Zn Usennnu 20 ppm, B: 30-35 ppm _

Wl 2539 Arna uazAne TaAnmwIANUANRUSITHINEIRaMIIMANALUNIS
WnandnuaraumwramGeuiuirsll ussmoesdt anudnduressig N, P, K, Ca
usz Mg TulunGoufoudlud 1 Baluf 4 daanlunsniiddbingdiniiianlndidesfuann
uasltiumnanaiulunada ussasiniiArAulslruAsudg uanamiTudanLy
deimsensieng N, P, K lwiundeuiiansuangnl aFoudouiuduid
nwurlianyrahieauysafioundmudn sufauysaiimanududuine N, P, K g
ninduilsiauysal Aefidnacandudululnnay  winfu 1.87, 1.50 uaz 1.44% luszoy
Ysunlgedu sroziaueansen uaz ssusdauanadndy etnslsiniy denfuudouiy
AU zaN Samealng Koseki et al. (1987) AmFunFounugasil Faiu
lwdnsneunBausenaan azwud Aarudidusestulnsaufisesnulag A uaz
ALY (2539) HArAndnn daumanududuraaresa sndudntes witnunadon

H
¢ =l

fiAngandnfiseauing Koseki et al. (1987) Tusnuemuaiivil Asmas uazpuy (2539) 9
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TAnsnFuusmennsludgiusing semendouesnudt Thinutwnadonged
an  sevaanliunlulnsian wazveara’a muaiau draunsasausnsnlalulnsau
luszAudaus 250-1,250 nfi N /8wl safulleneavielauasTnunadioaumudn vnld
amadiduresulasaululufiduusmnnduduredmmadonanas - wanamiud
wuin fadiilelulanauludpmaasbivnlfandiduresulasaululugandtdnmen
wdnifAnandudunesm i lawsrlulugdy  wasBinaeilulamsaliluiiiae s
AuiusluneadatulinininseanaanteEay Subhadrabandhu  and
Udomsriyothin (1997) Antsifanas N, P, K uaz aflulawseitliaglupilassaig
(Ne) luyFsuiuguneunasiifienslaninlussiusne Usngdn B N, K
uaz TNC 'LuhjLﬁ'u'%umuéﬂc-‘fum'mﬁ;uuswmim daulfinoy P URTHANANTNETEY

apfaaRNatsuradlse
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P |
nMsnaaadin 1

1
- oA

nsnaasdlulifl 1 dqalsradndrdnyAs

1.

@snsumsgdtunanfivanedn Jadssnauden 2 doude Arumicluiifiues

BHN wazssrzaMvunzan NSt uAI8tN

h 2] A‘ v & ar -
2 1ﬂﬂ’]u’)ﬁlf§1ﬂﬁ’1 RAIVNTILUDIAURINTUVLTEU

L4 “o.cq
AUnsaluaritnig

I apiuinaaas
[ A’ d' [ - - = d'dy
Nnsneaaatuiui 3 Aadaluntanziusenaaclsoma las@andquineasnsniny

.J [l TR - ] &
nFouagdszinas 10-12 1 dusunFouhanysoluastitsedmlinananoudned 4o 5

aou Taousniu 4audasread 1 a0u AWdRduNYT 2 89U AMIARTIA 2 A2U URTANITNAREY

| 14 T
TAufisuiracuadunys (Aaaau.) 8n 1 wia sauiadwiuy 6 asu i 6 aautifinsguasumFou

1 1+ of =l I.rr oo o« ] = = o 2
ABNDNNA LLﬂZN?:UUﬂ’]ﬂHW}LmV‘ILTUU WAREAIULABNYITEUIIUI 5 mu

I naiusasta lunGay

1.

a o

Wns Tag 18l (flush) REBURLANEBNINPUESTY (FuluanaanuudInIsiv
NEARBLIsTHIMIABUNGENIAN - JQUIBY 2541) Auausanwafiaziiusaetn |y
ARBAL]
Aa' -3 ar 1 5 = o = :’4 ]
Guiiudstnluafausnlutfmounsnyiay 2541 Waluangisrains 2 Wreu (s
Guuanlusew) wasiiusednnnidaundainiuiuean 3 weu lagauaums
o
Wit UL factorial Ustnaudag 3 taduaail
* gguwmdbaly AWl 1, 2, 3, uar 4 andaneaesareatdelu (§1R 2)
ou = - [ = ¥
* 47m : WAmzduean ardunn wils uax 16
] L4 v
¢ 2AUMUITIN : NATN (9 3-4 LNATAIINTHU) UATAN (§9 1-2 (ATAINT)
winzsirad vl Feu 3 W wiszanniusiegwlunGou 5 s
wasanifusatalumadidrsiuiiuean 3 ke lwheud 4 Taufouwlada
a e v - o o . . Vo &
divsstalivaaiies 2 TaduRae 4 Avunddly waz 2 Avmdais (Bassannis
Apnsisnamriwiunedr  luainudazacumisiadaondudiuesesinemns
v
IndiAeaiv) TagidudedlunGauainis 4 Rasaunsann wiashadusoatnly

niEeu 2 ludinluannynitAun sty 1 fet
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fanana

i} o - [} . o V-
sU% 2 uamssumisiia Avunicluuutaly wessumisnareyFuy

H L4 t ¥
et luiivlduganatadin Wdludanudianiniudeegsusns dndumnds

WelfjiiRnas dA1evinAonareadaunsa HCI 0.1 N §19Mendu 3 AR MAAN
usmrat W luyBuusurTaun Wiley Cutting Mill HIuAzuAsaTum 40 mesh

sragnluildmh W iweasimanudnduras N, P, K, Ca, Mg, Fe, Mn, Cu uas

Tag Aumtaly flaana
4. iufmatelufiurnesnynluguil 2 dwdeeiude 3
5.
uwinluauvignumgil 70 asraiEing auui
6.
(0.42 4u.)
7.
Zn
8.

dmiu B wsr Mo WU Mimsmssiianiznaetieifiuunluheugaan -

fuanAd 2541 Failudaanatnmunzanluninfufostinavingi

L ARAuUAqetNAY

1.

WusagaAuITu e NNy Seuniiusaetnaly fusz 4 qa Taofy
fiA9nan 0 - 20, 20 - 40 uaz 40 - 60 73, Tutasiuggninasgkula

L) n; 1 di' E - 1 1

UAUA IRl SEUHIURZINTITUA 2 331,

WAMUNIATIEINIAN pH, EC, CEC, Organic Matter, Available P, Extractable K,

Ca, Mg, Fe, Mn, Zn, Cu Uaz Wahau
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V. NITAUATIEIFBH I AULAS Y

-

1 3
1. nsnpssiaetauldisnisail

AnFistassy AT

pH 1:1 Soil : H,O
Electrical conductivity 1:5 8ol : H,0
Organic matter Walkley and Black
Available P Bray Il

CEC, Extractable K, Ca, Mg 1 N NH,OACc pH 7.0
Extractable Fe, Cu, Mn, Zn DTPA

L Hydrometer method

b 4

- -« at tevcd o =)
2. nmsmeisineisiwluyFauldsan
® N : tianaauAatda microKjeldahl waznAuwiiNam NH, luatsasane
® P, K, Ca, Mg, Fe, Mn, Cu UuaY Zn : isuaaitimtngs HNO, — HCIO, (5:1) &3

- ]

anfiFaotrelands MEIEEY Finnga HO3 N 4919 5 ua. wdnihlldesaaasoaufating
ladnafanite URBunasiiy 50 wa. nsastunszmenseaned 1 udatilRassim
nmusrgewnsiiegluasssanodeiaseluil
- P {nt?% molybdate - vanadate yellow color
- K, Ca, Mg, Fe, Mn, Zn, Cu tat/l{ atomic absorption spectrophotometer
® B uar Mo tonaaufaeis dry ashing ﬁfqmuqﬁ 550'C 1w 5 Falug v
andiameim B luaisazanelngda azomethine-H (Gaines and Mitchell, 1979) g4 Mo

Anilneds molybdenum thiocyanate complex (Purvis and Peterson, 1956)

V. nsAssiiayania i

nisarsidieyanvana dllsunsudndagl  SPSS  TmedimsnzAn  Analysis  of
Variance (ANOVA) wazifFauisuaouumandwlaeld Duncan's multiple range test naf
nFouinuszwinidlddayaads 3 weu douaruuanANsEndNAumiluLAZALIK

1ideyaiade 10 1Ha
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HANISNARBILALIANGO

o a o«
1. ANANUAURIAUNANE

L L i 7
HRANIFHATIEMALEIBLNA 3 TUATNANAD 0-20, 20-40 WAL 40-60 T1.97NM1 6 AU

1 L 4
Tuanaldlumisnd 1 aneneeazandt fuis 6 asufinouuananiuAauieannluuda

'
clen o o

antlifneg Mamaaliuasnemanw TauidnetlugaRuAaaIsin 2 au (@angmnaduay
ATUAUNA) TARUUWNAY 1 @Y (A7uANT1a) ganuanith 2 acu (aaudiiFunfuarAraau.) uas
1aRuTRYT 1 A (aouatium) HilleAusus sandy loam AUl sandy clay loam AmiuAn

aniAnnaailifhudia

L
- -

1.1 pudlunsasiaresdu (pH) Aund 6 acuhAnsuiiufunsaiin pH Fans 4.31

1Y

aufia 5.60 TuAnLL uas pH aaannd iluiuad uan 20-40 93, uas 40-60 Tu.

1.2 mahIMiheessnsazaiudy (EC) Auia 6 aauiiAnmniiAn EC AwnaaiiAted

3 :’I - 2 L] A 1 L) l!' i < ] - '
919 26 -80 pSrem Ay 0-20 Ty, dwmfuAunatanalyl da1 EC andudntien $admdn
hiflmuAniainfearanusiatnela

1.3 Buviredng (Organic matter, OM) HAnfuslsAaudNNINTINI1INT 6 A2URARNE

&

aoy

ABTIANMNgAVNAL 1.25% Naouaus  doussuiiitBuaduniainggangaliunaaugmned
1 [] “v 1 1
T ffunnuBunieianggede 3.84% Wewinaniliitiuin clay Aeudngliamisuiuaibu
[ ar ::o A=;d o = = [ ] -
AmFuAudunanalUiffin udunieinga AaInINANAY
1.4 1Fnnsarafaiifhnlszlead (Available phosphorous) RAuAuULsgINAN
2TUIN 6 dauNAnm Ae NaquaiuminSuioeansfanulssTanities 10.9 ppm lusneh
amuArihditiinueanafafithalelomigens 3238 ppm Tdadagann aouidiiunm
-~ ) ¢ - AJ -t
Waarefasosannladunmasy. Tlfuuweaneda 1404 ppm dauadudu M
veavefasinit 50 ppm luiirdunadnBuuveanefaluduieganasluazinfunmem
i r 1 t 1
ndAuuLNAn wasliidiudn  nhswdsunreneareiaadliidudusnauialates Wearesa
daulugiRearauegisunmin
15 anualynisuanuldowssauaneeddiy  (Cation exchange capacity, CEC)
- !/ ) U s 0‘ «l :’, ] Aﬂl - ! A’
AU 6 @ouilAn CEC Aaudnamn AeliAmaus 3.56-9.72 cmol(+)kg Wasanmilusiuiiliie
) &)
uey NANNLuNTAga

1.6 Tmunaduananald (Extractable potassium) HAINAUKLTETMINIAIUABLEN

Wiy Ae TAAgamniu 31.9 ppm  uargaaaniniy 131.0 ppm  asudaulugidiuan
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K #dadndunansautonn Wesannaudeudradunia dnisaednressigemis Suilean

a4
anUFuncuuinnAauinegn

1.6 wpaldaNAanAls (Extractable calcium) Uiannuaaid@onluduiluun iy lulunie

WeafiuAn pH Aa Fnnusaonguitad pH g9 uaziFunausadanauiias pH a1 lae

= ol

anuifiuaaifongeaaldunamaunateliuaafion 2427 ppm waziiAn pH winiu 5.60 dou
el 3 ot = - -~ A o, e
auRTIAY pH A1aaAaAlaAL. HBu nuaadunRes 46.1 ppm Gedadnmunn
1.7 wunifonfiainld (Extractable magnesium) \udasiuuasdon  USua0
= =l - ] ] - ) } 2] ad'd ] Y )
wuniiFanluduurasarsuandniudaudimnn anuiifFunuaniidsugegalduniai
quwa TeaunntiFengaia 186.0 ppm (Wasainaouiliinsldulalaliinnidia 2-3 Tirauun
dauarudn infFunouaniiduuaindt 100 ppm uaril 3 aoundunnildouninda 20 ppm

1.8 3ap (Micronutrients) nnaduiunnuvanAsudregadasaus 20.0 v 89.7 ppm

b

>
"

Failiiemnaugaannidunse vinliaasaarattaanin l4n gnuusniiiauiiannuuansing
Aautaann TneasusiTunfuasAraau. Junnidaiies 2.2 uaz 3.2 ppm ANAU fﬁaﬁ’mﬂgj
Tahunmam aumiliiiouseniiimhunada 93 ppm douguimdeihbunn
wmilafaus 18.4 - 62.0 ppm Fadaatlutaguuasgannn dwimesaiuihBnud

0.9 - 4.1 ppm TusnueidansAFun s 0.8 - 2.5 ppm BedadAaudeA TR

2. dFuusmamsiuluniEe

2.1 anululugely (Flush)

a3 U :' o [ ] li. ] ' =l
NiFauaunawAnlugeuaiar 3-5 W aannafuiiatnluntunidsngda &
dalusnuaunnifiiies 3 lu inlildanumsofusednaludumiaf 4 dasuianus eade

RAAIMATIALAaH IUAMNT 4 TAUssuL 60% 999314 UARHNNFBINITINITY

2.2 BNENWATBNAUWINTA (Direction)
WanFaudituanuuanawsEnd A d niures1A8ImINALAsTHAINA9
. d' -3 - ‘.‘a a: o [ «1 b 1 & <4 d' -3 A '

st lUMUINAATNE (Avdusen azduman wile uazls) Tnalddeya 3 waundiumedna wu
(] * ) 1 ]
dnpaudndurassgesiulufidAswinaiuane T 4 Fafiuiieig weeia 6 a9un
vanisinm (gUR 3) e deysarngnacunnsanduuasiinssinealinusngit 579 K, Ca,

: = ol g [ ] -t =y 4‘
wax Mg w4 HadArlduansteilunieada Tureisia N, P, Fe, Mn, Cu was Zn RA7
wanArtunata (meed 2) Teaanradindures N Wluniduanfialdlanududuliasnds

- - - -4 i AJ -] - - 1
luanfiassiusanuasiAmiie 1u‘ﬂm5ﬁhjﬂl.ﬂll"i'lﬂ‘ﬂ’Nf:f’]uﬂﬁﬁl.‘i’JU’B’ﬂﬂﬁﬂQ']NL'}l’N'ﬂu‘ﬂ'EN P
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t v
uaz Fe gandndufiaumile usiiuin Ma Andr d&miusag Cu i luanduiirpzdusanuas
fimmflaiarudugandtlusinduiaaziusnuasials dausie Zn Wluiedludwiiansiy

4 _ 4. 2 dd - X
ABNHAAINAA Kotur and Singh (1993) sruewinluauaifivanniias 4 fifunusinaimis
n‘ ] - X (4 = - ) 3 L] - =t
fuansiuruegiuriaressinemis Tnslufegdnianzivesnidiuinein Ca uaz Mg
ganda wAtSannd N, K, S waz Cu mandi#iAduy dau Chadha et al. (1980) $1tnudn 1y
H ; & - = - 1 9 1 IJ ] o

uminifivinanduiarsfusenisnewmnegunidusin K gandrluiagniesiiea
=II ] o Ail = [ I 7] ] ) =2 v ) o - fd
gy etaleinn WeRansnanudinduressdazsinaznudt Dawidramldasiinonuan

= ¥ 31/ 1 A‘

AN NETATRIN wiANUANANTBIEIRe s tuusasiinlAAsut1dan (A1919h 2)

2.3 gngnarsaAumialy (Leaf position)
- = L ° ] AH' ] = -

wauwFeudsuamindndussssmamslusiumilun 1-4 andelu@aiuwy
91 SIRBMIININNNBIR AR N, P, K, Ca, Mg RAnndiaeaiu Waiumiad 1-3 dousiumialy

H v L + ]
7 4 UNATATHUAMUUANANIIRISIREMNTRLEN Mallanaiiasansoatinaluanatumiah 4

ay & : VP R v o At o raly Lo y e

flirsulunnafivistnusaraiafsfinanuuds  Mliaraimssimliiianuiugnisoss

o - =4 - 3 Aﬂ' =l ) | AI'd X
Aviuaasiniiauduinlsinadissanasugauninazasnuelmudngianiqasinluieu
ag Winanuqasinlaumns Y liaruduulseessigdaulugigs (31N 4a-4f) atralsfinnu e
wdayatas 6 aouitiufetai 10 BeusmiAnaRuLaZiANHIWatAlMagd1 AN
Wnduenasan N, P, K, Mg Fe uas Cu dannuusnssiulunisatifissnitaunasaiumiy (o
d. ] o ol [ d’ a [ <4 LI dl
390 2) agelafimu dudeaduimulunsdnmstumisfia e Avanduduassiaeimisy
wanAnafiusEudnudazAiniluazAeudaden  WenFoufieudiuacauansainuseudng
Funuuusazsunaluanuduaiy (tree to tree variations) Fuudainulavalulina lu

- e L3 ' 1 4' ] * L :‘r : L
nsAndaninaramwmialuluitdu doulugasnuanuuansinaiuing felnezluling
luAuanaanundaulugjasiiangsireiuanmiss  Samliffuiusigeimsuansaiuie
Koo and Young (1977) Anmanwaresiiumizluluelsarlauassiaaiuds luiegdinans
seetaly (flush) 879 P AN wsliens Ca, Mg was Cu ganinlunagasalaasenvately

v H ¥ 1
Weaaiu Tuitueadeaiy Kotur and Singh (1993) $1ewdn Wuaua dluvegludumian 3
anlawsan H61e N, S, Mn, Cu uax B sndrgluiieglusiumiad 1 usififune Mg, zn
usz Mo gandnglulusinumish 1 lwaus# McClung and Lot (1956) TaMINsANBNENS
sasmumialuluig (peach) wudr aAnaduduressin P, K, Ca, B, Fe uaz Mn lulufiegns
Uarean (terminal) ASINANAN (mid-shoot) uasluhetdmareasdaly (pasal) liunnsrai

dausmaw Harwmuansaiuheuddewditaias uasielidesdenisiusetnly indde
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daulugjarlimnuiiuasaiuit madumatnluiedinsoifunusnasdmiuduueg

1 lunstdly assifudedaluiiegasaianataratalu (mid-shoot)

(]
o = ] 1s

2.4 BVEWATBIPNWNIANNYBLIUNS (Leaf position on tree canopy)

2 1

wanfouiisuamndnduressigemssewinlunldaanisiiagdounan (3-4
WRsaINY) uazfisfiegan (1-2 tmsa N 18981y wudrArudndueeIsBeIMITaINi
y =l [ :‘l n=‘ : - 1 :‘I i
vukazisawilA ngiAgaiuan Wiy 6 anuidnm (UF 5a-50 SASRasBLNAURNILT
wuATuAnANt  ledessideyannsatifingitrrudndussssinemsnsiah
1=l 3 [ = o ] ] d' " :’r n‘i‘ ]
Anmliftannuansniutunaifusatinala (1159F 2) nanisdnmafiiuansdreain Kotur
and Singh (1993} Fawudn 515 N ulufiegmauun (gaunndt 2 wWee) eeduaudargandily
= 1 ' v 1 ' A’ ' [ A ol 4‘
hognauaT09siu (Waandt 1 wasaINg) wiasnduiuiunsdiant Ca uaz Mg §9uanawu
TiuanAteiy dwduAausinlunisifusetinaly Kotur and Singh (1993) uustialiifius
' P 1 LI - P 1 n’l al'd' = L
atinlufagnsanareaiu douniieraisanansuiuanaAnmilanadalsauarana
¥ Yo - o aL T ‘ " 4L e
1afulilain Auusihbidunsanaitraansaiy dAmiuiaauy faulugjazuusinlidusi

agaluainianegadlusediiug visseauniladanta (Embleton et al., 1973)

2.5 Autusseugrsisluaauataiu (Tree to tree variations)

¥ 1

1 L = - 1 =l ot & =t wr

AnsindugaesmasluluyBeowis 5 fuiiinatnaoumeniy fimanuduwls

1] - ) i =3 - ) i A L]
wndeaunnsaiuluusiarsns uazusazangnisfusoatte (31U 6a - 6f) samaMITINLGNE
ATNEILTIINABEIA K uay Ca uaasngwudn Mn anuiiilsanndisingug Inaamis
Tuaoueviug idwnaunas (U 6e) dau Cu uar Zn Tuumsaudianaduelnnndunedag
gpensEsyduln  warlifivusiiuiidany dahandunisiudlewsinnisidendsudagive

o ' P =l - - <4 o o = ] ] )

waznsaanunly auimudriianuiuulsgangafaaiuAniia ienevinlul Tavanasin

=l T ] { AJ X ] .
wiu K, Ca uar Mg Hanudnduduulsinnndigoudy eradiedan asutidgnivauanseting
wrniu nslidleviadavussudngitonainldliaduane dnalianndunlsreudnsiuge
d‘ = [ Aﬂl -=; ] ' 2 =t r -i.
dlauFrudiguiuacwtu (UR 6c) AMnuansTeIsIneImissEndnsiune luaduRas iy

LA ¥

wulunisAnmadailaanrdeaiunisseauees Brown (1994) finantsAnmlu fig uazwuin
A1 ArmdsauiainAtedy  (standard  deviation) 183888 msuluNAusRat1aTiA18g

¥ t a: d‘ [ 7] | ] i1 ql = -l g o i
TN 10-30% M9 MNBARNBIUENHUBNUAT WusazsiumasnunAnmianyourindide

L

o

M B9 Brown (1994) NAN297 AMFLAAEIR ANKANAWIENINAUITEINTISIAWINNUETR
lﬂl o Ly Ai‘ ﬂl 4 = ﬁ
Wawntgymilunsiemsiqasianatsaaianteuladie wazeraiianirluitleutessin

s X Ll :’.‘ - ] 1 A 1 b o 4
waniandulidon wanaanidu Brown (1994) dandaan angluiuansfudndesuaznish
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lWilafuuasliviviuiiinaselinuqasgiulumy - AmnauandnszndesInemising Az
| , ~ = 4 4 o
antaulutananagadgnitasanniinmaedeutnaressigamiseanannly (remobilize)

=]

ArauiwuAudulsraesige s ludneusifinaiu (Clark et al., 1989)

2.6 AUAUITIBISIRDINIITENINAIU (Variations among orchards)

WaRansonautuulitessine e midanBouie 6 Wit wudiaam
duduress N Sarliuansiremanninluudazandinisinm dquﬁﬁqﬁuq 1y K, Ca,
Mg Hpanauanssiuaeudiann reaaszuznafiiusedng AMUTLAREIMWLAN Fe HAN
uanAwszninauAsuiulen Aefidregsouin 60.6 11 97.3 ppm Tureush Mn fanu
vifuil'uéi'lqw 54.5 ppm ﬁmmu.ua:gmmﬁ« 200.0 ppm AUBTA SMNBUNAY FaAzIn
aannstdfonnlugeansmsns d&miu Cu Harududursssineimsutiaiu 2 nqure nfiuﬁ'
fitBunou Ccu f_jﬁaﬁmwﬁuiwnm Cu Uszuntu 60 ppm Lm:nduﬁﬁ Cu An Aflasududua

Cu Uszanns 10 ppm gau Zn umansaiubinaninfe seindng 12.7-26.0 ppm ($U 7a-7b tas

o
4

1 v
A91H 3) N1INARILARARRBITUNANTIIMARRITEY Koo and Young (1977) Ns1anudn A
duduressimarmsulualanilaignaglufu 3 olia Hfuauamudnduressinamesing

-

U watiu Wumanldsuulassiganmsidlumaimgaiu
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ot - 9 [ - [ o ' 4!‘ 1
MmN 2 Bnanavasstnisly mumiiia uazAwniiireaudndueessinamnstuly

= 1 ﬂl‘ el T 1 1 ﬁl i L3 ' ﬂ‘
NiTsuy (‘ﬂﬂ!;llﬂl.ﬂﬂﬂ 6 A Fl'!LLHUQﬂﬁl‘H‘II‘E]NuﬂLﬂﬂEI 3 AU AUMUANAURLE

Aumialulddayaiads 10 (aw)

Variable HVER (%) 48877 (ppm)

N P K Ca Mg Fe Mn Cu Zn
s
A 1 205a 020a 229a 1.29a 0.40a 499a 938a 222a 18.0a
Wl 2 213> 0202 2.35b 1.30a  0.40a 5052 952a 21.0a 18.1a
Wi 3 216c 021ab 243c 1292  0.40a 51.2a 9732 233a 18.2a
it 4 215 021ab 247c 1.31a  0.38b 548b 953a 28.3b 18.1a
AWMITIA
89N 213b  021b  241a  1.30a  0.40a 549b 929a 251b  19.7b
An 212ab 020a 2352 1.31a 0.3% 50.8a 926a 19.8a  18.4ab
wila 213 020a 237a 130a 0.3% 495a 101b  268b  17.3a
16 2112 020a 238 1292 0.40a 50.0a 945ab 213a 17.0a
Aumiana
fange 204 020 215 165  0.41 760 102 368  17.9
fladng 204 020 221 161 0.4 775 102 388 180
(P=0.05) NS NS NS NS NS NS NS NS NS

& e A:i «d [ o o=l L vad » aad ar d' .'a LY.
mﬂm:m'lmmunu’lumaauummnu‘luum'mLLmnm’mnmnﬂm‘:ﬁumwrmuu 95% 1atils

Duncan's multiple range test
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| [ ' v ) '
A5 3 wWhsuiounfinuanndadussismemisssndne 6 s deyaudazAtnain

v -
Avaan 10 L

AU UUE18) (%) ARE1A (ppm)

N P K Ca Mg Fe Mn Cu Zn
qAiwed  212d 182 223 1.98de  .42d 7450  1102d 534b  12.7a
AR 195c 196 1.91b 203  .60e 80.3bc  88.0c 129a  17.5b
AN 2.18¢  .25d  254e  1.92d  .35b 60.6a 97.7c 10.6a  17.9b
fNFunF  1.89a  18a  223c  156c  .3% 86.4c 68.7h 6080  26.0d
BWUR 191b 182  1.71a  1.26b  .40c 97.3d 200.0e 138a 13.3a
ANAIL. 218e  .24c  237d 1058  .30a 63.7a 545a 67.8c 19.8¢c

=4 -

-ell ol ar vl ] ---I’ - 4' ..l an o
P! nm'nmuﬂunuluﬂﬂﬂuutmmnu‘luummumnmqmmnﬂm‘:mummtmuu 95% Tmtns

Duncan's multiple range test

2.7 nanlasulasanududuressinanumslulunidey (Seasonal variations)

[, Ve vl - - o &

prnadndursssmemsiululing waliAwlasuwasdieangraaluinau

(717 7a uay 7b - uaslhamisiumislun 2 uas 3 wezanuuaNANsEnIEm LU 4
) 1 4 L’ L3 o + 4::
Aaudatiat) AanpaziBessalill

L )
2.7.1 lulaniay 510 N farlndidsaiuluiy 6 aquiifiusastineg ussliaonududy
o dl ﬂ' g i [ & ; 2 3

appudntiasdalulagiiniy  onduluaudiBuninianududuras N aasminndtaay

4‘ -t Y d‘ A‘d ah ) 4 v d. -l - 4” -:;d

BUNMEMAINITRANA insaanaauliiilisdiimsldiuAeudraiendiainuiuaay ludaahd

- o - - i
nsAana  Araududedldsns N wn Awnailinanareudis N ainluludedouduasssiy
1 ] > 1

(Menzel et al., 1988) WaAwrnAnadstasrdndululnsiaussis 6 asuhAnmnwud

9 - P o & i -

ATNIENTIULEY N AASIAIN 2.1% WAS 1.8% WHalulegiuau (A1919% 4) n19aaaIted N

- A o al o > & v
wulunsAnmnafailadropseiuinuluiegu vanduialuaming wetianfau (Koo and
Young, 1977; Cresswell and Wickson, 1986; Menzel et al., 1987; Clark et al., 1989; Kotur
1 L £
and Singh, 1993; Brown, 1994) Tagarudnduras N iwulunGouiifis lndiduaiuninulue
+ ’. i { 1] j
T2ala (Koo and Young, 1977) udimndnia uasdu Feaoinduduaes N gandy 2.5% auly
4 v H ]
nshruindusslulanaussuwinma 6 aaiiAnmilauanseiudeudtetans dameuiu

4t 4 o ~ =
5IMANT W awavieradiasaintaacuyFaudaumnbitisslddelulanauuan mee
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v v e a (o 4 L . o & - - a
ﬂ'ﬂ\]ﬂ']?l“ﬁl?ﬂ“ﬂ'ﬂﬂﬂ’ﬂnl?’lllﬂ:“ﬂllnl?q 'INﬂﬂqﬁnUW'ﬂqQﬂqu“ﬂ@‘nW'ﬁlu@ﬂﬂLﬂﬁ'lﬂﬂlﬂﬂuﬂu

] -

UAjuAtuiu (Leece et al., 1971)

2.7.2 veaavaia 515 P HA1Guussening 0.15-0.27% uaziiAAeuinensd amu
Aildaduaodfiarududures P WwlugeaniiBinamearefaidisdoniluaugeds
324 ppm F3¥Adngannn aauiiianandudures P Wlusessnnléun Agau. deineanaiad
Wudsslant 140 ppm  leasiuudr audinduzes P Wliaesfsetaauis q:qqnfiﬂmuﬁ
wien 4 anu usmdidures P AidululuyFaubilTaudiniuiTneassiuaoad
4ug89 P ﬁﬁﬂgﬂuau'ﬁﬂamm wanzanadidures P liludsdudoandneowiniy Arnanda
fuadones P anatain 0.21% lutsausnsesniafiufatamde 0.19% lunsulaiseang
nsaiduln daflumsasssetniiddomeadin wideafarsanaududures P ly
wdassnuhiianuuaninadfiendnteaniny (el 4) Aouadudures P lulumBou
dranm 02%  AnulunGeuiiiiandidssiuemudiduiingludfiuay  (Cresswell and
Wickson, 1986) uway Tamarillo {(Clark et al., 1989) Lwiqqn'i'ﬂuavuﬁi (Kotur and Singh, 1993)
alaAlR (Koo and Young, 1977) uaz fig (Brown, 1994) lun1afjiid 8nnstdije P aznduiu
miAtldrlulasau Ao Tnsudaunnioléoweaneiage mmziedazinlinFouesn
pandtunarannsaiuitnandnldidadasininanandnlfnags Ao iiveanasa
arvanludaunin

27.3 Twunaniay 519 K Spruiundsaewdtonn sewdnausazaauiiionisdnm
wasilmnudidiuansaiieluiiengunniu nisanstes K Aeudranniledeuiusauy fe
anaeanUTEINL 2.6% WA 1.7% ludanlaagenlan ¥ K aARINANT 1aznanAn
Fean9579 K 289ma nszuasmily sink H1AQ189579 K (Menzel et al., 1992a) Aswar
WAZALE (2539) Tenvintianitu (Rufred) fasmdindues K gelalszann 3% Sedndn
Asudnegs Audndures K 1u1unﬁ"ﬂu-7;wu1unﬁ?ﬂnmﬂ§af: gandtulinavanueg 1y
Was uazaloanidafimnudinduaes K Ussanm 1% wislufaftusufifl K sfeandt 2% (koo
and Young, 1977; Menzel et al., 1987; Cresswell and Wickson, 1986; Kotur and Singh, 1993}
wAmINGTinyly Tamarillo (Clark et al., 1989) 343891431 K ulies Tamarilio Siannudadiv
2t 1199 3.8-5.0% RapaqgnaETELin

2.7.4 uaatdey Aodndures Ca fAnudunliszudaaudsudaamnn uson
MU K wisdiudnees Ca @:Lﬁu'%utﬂﬂluﬁmqmnéu warsng Ca lusaiiliwdeud A
finsazatuluun aormdudures Ca inaandszinns 0.9% il 2.5% lutanlaraggnis

WLl Anaduduaes Ca inulunEuusiandnluduanan (Embleton et al., 1973) Andlu
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auddntien (Menzel et al., 1987: Kotur and Singh, 1993) uAlndAeAuRfisealudaRay
(Cresswell and Wickson, 1986) uazeliaila (Koo and Young, 1977) msﬁ'lunﬁ"ﬂuﬁmm
Wudumes Ca A1 araifiesann Aufitgnaunniduiunsa T5uan Ca luhureudtedn

2.7.5 wuniduy 599 Mg HAAdnduszudng 0.25 - 0.50% Bnifuaouquna

AJ [ 173 ] Aﬂl ’ 3 o -~ 1
nilAvAdndugandiaonduy Aewdanan (0.50.7%) uazmsessTazaINIsiumet

flesannanuiifitBuins Mg luAugendranidumnn Aogedls 186 ppm lunausRaIuduT % 5
a2y i1 MgluAudnngn 100 ppm @ufinuAn Mg 1u1u¢';1qm 1un dagaufiny Mg sz
0.2-0.3% Wi 55 Mg funliansudntesluurao widawlngiidAeudansiitugas
UAL" Faadruadeiuinuluda (Embleton et al., 1973) uaz fig (Brown, 1994) WALANAYAIN
fnulualanlnuazani ‘-’ﬁquunﬁﬁﬂuLﬁuqﬁmﬁﬂ'luﬁmqmn‘%u (Koo and Young, 1977:
Kotur and Singh, 1993) 'lun’lﬁ‘ﬁnu’\ﬂ;"llﬁ WU antagonistic S‘:u':i'Nﬁ'na K, Ca uas Mg ABUTY
fmiau viuaugmadie Mg uaz Ca gaunn wsiazwy K A1 faudidnfunn K luduazlisnamn
fa idelunanduiu # masn. farndudures K g wisznuamaduduaes Ca uax Mg
1 N13iAa antagonistic $2M9 K uas Ca, Mg Tusesadeaiufimululinawamunivaaiio
{(Forshey, 1969)

2.7.6 wmAn 14 Fe fARady daluentgnntu e Fe flusaRbindeudily
fr Asiimsavanluluun Aadadures Fe stwinate 6 aauitrlndAneiu anduludasds
wAdauunmAn 2542 gl Fefipomdnduansafienniu. aummeiafiaainnisfivng
#UNINTAANUIASINILURINNTEANADN wasRpnounty  dasnaifishansazniudasd
ntmsnsineiamslusnndufene aududures Fe fnululumGeutsznn 80 ppm
'lu'ﬁ"zqnmqqqﬂqnﬁ Fndnieawadminesaulvey (Jone etal., 1991)

2.7.7 wnfia Arundudu 999 Mo WluyGauees 5 aouilAlndiReiy usunn
safanfusauetud Aswuneunas Seiaudidures Mn qqndﬂmuﬁluq NN ARGINT
auiu 2-3 i Fa AfSanms Mn Wudulaiuansinafuanniin waniiatugautidoulngiine:
WAnnsaaniy  szemanluaswnifieandeuidnd  msavuumeniiaazdan sy
nouiininesiviawaslinandas  ArainnisiamsilunGeutiviud weenadoulug
8eduiinaznanmsaaniy  insslaausnsessrinaduelugauAauiaan (gﬂ'ﬁ
6e) Koo and Young (1977) S1emudnAanaiduduass Mn ly ﬂhm‘fmﬁﬂaun'luau 3 1t

AMANUANARMENETWTY AIdduIes Mo TulunGaugaganwuluauetusnseineunas

] 1 v 3 1 [} 1
Tagandnaauduiniu 6aandn Mn o finuludofiuAuTagatia 800 ppm (Cresswell and
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Wickson, 1986) AU Mn Anuluausu 1 AatungenedwFuRgialuduiu (Jones et al.,
1991; Reuter and Robinson, 1997)
2.7.8 vauad  HAududuAs A ke sARRaBAnaTIALAIDtNN oy 3
e v u - -l [ P P .1 3y -
aaunfiANTNTNgY aaugeined andndugadialufianguinau uasyneuniealuasuilan
v v [ - - o o v ol 2w - o
andntulnafsesin douiaruAniie uazAasay. Junssiuifiannandudugs uariipaiudy
wrannsiuaun  aeluanwdeaiunnn Tahnnnanmsdaniuasindadngie  wenziinag
= v b . 3 ) a4 da ) - v e
wWatuulssroududueay Cu Asudraunnlusoninamsuiiiudadn uasliiuurhiunds
U

27.9 faned HardnduatludnAeudrauaussudng 10-40 ppm uazAinaan

]
-

srpza iufreg1e andudoudiiung Allannududures zn Widenusnivonisifusy
faﬂ"mgqnfiﬁmuﬁuuﬂz-ﬂqqwmtﬁuéfqmiwﬁu 7 1N Fapraiipananmeaanuly insza
WUseiBnnsan Zn Aawtietien aaudiuminignmiliunm Zn Aaudenn Tesenadeeny
1LY Koseki et al. (1987) %d1 AuilgmFuuhnifuuniaariueening T zn
o - P Y a4 o ' Y - >
A1 uaziilaniainBouasaiasig zn 1nan deAnnnaanududuadoess Zn s 6
aouiAnmaziiAegssudn 13-24 ppm (3% 4) Samududuluseduiidadndeudran
Wanfuufisuiunedur (Reuter and Robinson, 1997; Jones et al.,, 1991) Tuuna429184n19
fusaating Hunaminuasdudueed Zn Anda 10 ppm (317 7a uss 7b) Tuarumaniiag
wuansasedansdlululasanizluiui 2 Mdnumneaninudsanninemsnsldijugns 8-
24-24 Jaiivaanaiage inliandhaleclonians Zn anad 93113170 Zn AinumAsluyFruas
=t -3 [ o L1 =l =l ] [
Hauadnndndnideudteunn Widdandeu uszeavluvdn
3. apududiursssinemasiulugui 2
msuanlugeugui 2 tunssraaulinfeniu  doulugiasusniugeuludaatlans
- P o Iy oA S - ' (o -
woudaman  Dakaufuenoy snduaiuauwainFeuiniauandaulufuil 2 Ak
0 -3 =l =l 1 ES‘ v ad ] ‘4 1 73 %3
nsngnan  atelsfinng dnGeuuisiuluinaounbifinmaunnluiun 2 Araduduressin
awmsluluun 2 Wuandlitugi ga-8b smamsdaulugfuuatiunisuRuunlasadei
Tudud 1 witirsadndusinaiuludeuiifivietirmfanivludui 1 ezenglubivindy
i : . ‘:, [ 1 -~ o ‘t" )
daufuuvauengluiviiuasnulSnusinemsliluie 2 fulnfifoain fadu Readl

. o = - ~
nﬂ']']ﬂ\lﬁ‘qﬂﬂzl'aﬂﬂ'ﬂﬂﬂlu‘i:uw 2 114&‘1&}\1’11414
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-l oo '
A1 4 BninaresenyluseandidiuressgemislulunGuugelan 2541/42

=
(Tayaadn 6 a)

81ty HNER(%) 98819 (ppm)

N P K Ca Mg Fe Mn Cu Zn
2 \au 2.07e 0.21c 2.56f 0.88a 0.36a 55.7b 55.8a 20.3a 21.4de
3 U 2.17g 0.20b 2.27e 1.40b  0.43cd 45.6a 89.1b 16.5a 16.0ab
4 hau 2.13f 0.21¢c 2.31e 1.62¢c 0.40b 52.1ab 141d 32.8b 16.6bc
5 \hau 2.15fg 0.21c 1.99d 1.99d 0.45e 74.5¢ 88.3b 67.5d 13.6a
6 (Aau 2.07e 0.21¢c 2.02d 2.04d 0.44de 21'4.6C 121c 60.1cd 16.0ab
7 \Aau 1.88d 0.20b 1.85¢ 2.23e 0.41bc 98.3d 113¢c 61.7d 18.2bc
8 oy 1.75a 0.21¢c 1.79bc  2.20e 0.41bc 126e 112c 60.9d 17.7bc
9 Ay 1.84¢c 0.19a 1.72ah 2.22¢ 0.35b 146f 120c 62.9d 19.1cd
10 AU 1.82bc  0.19a 1.80bc 2.27e 0.37a 158g 120¢c 65.3d 17.8bc
11 1A0u 1.80b  0.19a 1.65a 2.50f 0.37a 171h 116¢ 52.4c 23.7e

-y S

- as uail = L - w =l - vl 3 Adl - A. "4 ol
mﬂnmwmuaunu'l.uﬂaauummnu1uuFmuumnmm’lmnmm:mummL'n'auu 95% 1lALds

Duncan’s muitiple range test

4. podinduasalusey (B) way SHAUMIN (Mo)

anmsaesindnduaas B war Mo WlumBau Taulddedrluiiiu

1 . [ 1 } 2 g :'1 -t 1 o -
SEWINIABUARIAN — UNAN UTINgdn Ansdndues B Tl 6 aou RanlndtAsaiu uae
Anudnmnluszaziont 3 aunAsey Ap HAsusLssann 35 - 60 ppm (310 9) T9lnd

=1 [ 1 a}' « - : o] AJ [ 3] '
LﬂENﬂUﬂ'\N’]ﬂi‘E’]Uﬂ?’]H\ﬂlﬂHW‘ﬂﬂu “iu usalla WY waslTes llﬂﬁlﬂﬁ'ﬁ’mﬂ’luﬂﬂi‘?ﬂU‘ﬂﬂQﬁN

=2 =y

) > [
(a9alFviu) TallAmanssud e B AardnandrsRenaud 25 — 200 ppm taeialduds Aaan

L
|

[ o Y e | a . ¥ - .
WNTUTIEN B ﬂWUluﬂq?ﬁﬂmﬂ?Qu"iﬁQ'lLW'FJ\’W?JF]'E]ﬂqqum‘a\iﬂq?ﬂlﬂQW'ﬁﬂq‘lﬂ (JOI']GS et al,

1991)

o a 1/

amFuaadndunes Mo HarAsudramaesiaus 0.24 — 1.74 ppm (JUR 9) vniiu

]
« <&

AIUAUTUNT TailAT Mo gannnluRau wARNIEY LATEUNAN 2541 FeAnRldnazunainnis
Uuitlentas Mo annisdariulloniely mezsenduduses Mo fasduinugannludien
wAANIE uaziAeuiuaANd VIR 2 doulufl 3 mulernizBeungainiay (@uiifhlsz 3B
nsldfennludewdrann) dmiuAtumnsguees Mo fimendilu literature Aputnlen

grafhumsrhidesfinoaueinsmnaniaiiuess Mo Whina udumeaudminsg il
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0.10-1.0 ppm (Alva and Tucker, 1999) 18U 7 unubifizraauAninsguees Mo 1@

1Auradnala (Reuter and Robinson,1997)

nsvumanisaae g

- f=1 (v N
L SBwmsgulumsinuaaading
Asuaasgulumafusettlsznaudon 2 dauAs

1. Aumiludwiunusetihanenisiieszisieeimng (Index leaves)

= %

Ld L - J = ] 2 Ay L3 L 1
daiuuadrdyiiardesiansuidiadmusituinsgndunsiivdiedwke u
H R PR 4 v e e ot a e L+ 3 & voa
T azspfiagianaliiafsinniuietne uasisninfusatnassiaaliinemsns wiadiiy
sastniienlilien WaRarrandedmusdraduude nernsdidelaauelildiwmuly
ol o a ' < - d -
Nagnsanaterasdaly wiamumidlui 2 wia 3 angenrastaly (MGURUSINBUNEY

v LS " | *
sinazdl 3-5 lusamsuandeluwsazaie) Maililesann fuwidluia 4 Janudnduressis
2115 InAtALM winFouuasulinuswmialui 4 dousumislud 1 ludnisuadnngn
wazuaneanuafindrdumicluan]  wazammmamaenatwudt - Sarindiniureesn
amsluusiazaumisluildindiAesiyu amsasifuluiiagianarszastelu (mid shoot) (Smith,
1962)

1#‘ < o ] 4‘ = -
2. wannuwizanluniniumetnaluienisirseu

Tumangeguu stazoafivnsanlunafusetnfa 510 mniug avsesdl
maulanuuaaianiign (Cresswell and Wickson, 1986) wsiluarnaniluasaiu szuziansnn
dl 2 - » - 1 - :: -~ sl v =i
awnsldasuulsaiesigaazunnsiraiuliluusazann Ay lunelfiFasienaanssesnan
o - el . o “ ol .
fsmemsdaulugiinsulasuulaaieniige  lunsdizamFuunudndnangianeimising i
mauldouilasieniigade Welulaigrewin 57 WReu (Aswh 4) Rleovialdudedmiv
=t o o o , L = =
neounlgnluniaesiuaan lufud 1 dnazueneanunludanBeuneman - Hgunou
| «l ' 1 ' = [ o [
draralimnzaniunsinuitetiassagseuditafaunaipn - suaan Amiudonaan
L] ar 3 - [l 4:"!’ 1 a o o d‘ <1 d' = - - L] tr F -
dmiuiusiatniiaaandaaiuAuusininulufran Wy 4u HanisauFnmuusdiidud
atiradleluiiany 4-7 ey (Embleton et al., 1973) douiitavdunusirliifusietaluiieany
5-7 1ABU (Chang et al., 1992) {54 (fivsetuiisluedy 57 au (Chaudhary et al., 1989)
win Tuauduuni biidusstnadielufionyg 6-7 iRewmduiy (Kotur and Singh, 1993) Ay

]
o =

nEuunlgnluniaduresing lunnfumedluiednmat awnsainldlaoduatglufiviy

sl g

L ]
Waglutney 57 weu Bumsglumafusegniuil amasalr il giuyGawiugau

L1

Tagliivmatinaluiiagnsadaunarvresdaly uanfiudieluiiang 5-7 iewduriu
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' & =
i, ﬂquqﬂquutﬂﬂﬂﬂu

- H I ar v :’o -y ! ' ]

WasnnasunGuuiiivsaedais 6 sy dadnuasuiiiansnyrairesiudsutia
f uatlinandngandmandmatnrsanianziueen (Usznnm 1,200 nn/ls)  Aoucfadedatd
k1 1 :’I L ] dl’
doyamnudiniuressinemmanaume 6 BduwumnslumsafuAmnasgudeasi
dnfunGouiuguneunes  (Iaefiarsanainglf 7a-70  Inglddoansinmsifivssuinaien

o < o P i \ - o o Ve - N o -
AANAN - FUAY)  TAaAsguiauanil eglutcadeaiuisesrwidmiuieawy &
:d' P TR =l nr 1 -3 - ) o s!' ] [ ] ol
A 5 fawidnlutlusnadaldaninsaiunsndnls fieasin insmsnsiinsaausiananFeu
1 ar ] AI»' v -3 ‘ﬂl b4 1 b-3 k1 = "I 173 b 3
uarfuRATUNAUAARARUNTTIIdawAungY  ialkbisnsaiudeyanaudangnsiasls
' y a aes Sl v . - o oot 3
writiassnasumantifilszinn inanangs Aaaunsnaylandufiuacung uazamnsalinny
dnfurasanumdrilifufriinsgudiessiuls Brown (1993) fianisAnmntsddeuudaisig
amsly fig uszuFouinurzndnaauitlseRlinandnn Auasuibinandnnt oaudn
nuddazliinaiuasndaedratiurzun wiadnlssdRnmsWuandahitnunn annsaeylay
1 [ Y cla y a o a A v vy e e,
WlanudiduressigemisainauiWinandaauimnnsgnudewiuld  dwiudmns-
o s v ] T o o s
gueaFouiaualitl ddasdmnasgueglutcndvoiuniinenulilufteuy hidwadu
AWlwaaFeuvialnmuunaianin (Embleton et al., 1973; Leece et al., 1971; Chang et al.,
1992; Reuter and Robinseon, 1997)

Lim et al. (1999) WamsAnwinisaguulassigermnsiulunFauainaaunwmsnh
UseinAsaannidy Taifiumetnalud 5 usr 6 aanpan 1hioat 3-4 1 uarsneuin niEo
e - ' ) - | =
hesawmndsdouluguanlugauszuinafeuiunay - ngenAn eaneen  Ustinikieu
NSNIAN  AARAASNAUENEY  ARMINAREUNIARNIEY  WASAURLINALRAASUNNTIAN
e e = =t - Yy A A, oA - - . v,
Amiutaanaistganmsinsilfausaizeiaafa deunaungaIniau Aauuninlulddeg
e = = ) d‘ -3 a ] b 4
waungAdnieu (@1glulszann 89 whaw) Widnusiwmnzanlunafivdeng uals

v v ‘; v e [ ) 1 A < - 9 -
areamnsgulessudiniuyFousinainiueesinamsluneu woAinou 4w
1 t/ . k7 L I ‘H‘ " . » dl 1
'ﬁNﬂﬂN"lFli‘j"luuu Lim et al., (1999) 1HArANdNTUN 95% confidence interval Fanugmnals
a5 5 anArsgaudesiuasnudiiianuuandszndwAInrgutesing (Tasanas
. “
) WATAINIRTIINTEY Lim et al. (1999) HINWBANAIT AUMAUANIIATNNAIN 1) WUGAUANAN
U 512 Lim et al. (1999) tiusinatinalud 5 was 6 uarlildszyiuinFowenld Mosusnano

«

i v - : tr «d “ Aﬂ‘ 1 ]
FIHNRNFURENRTE UG daulasanistilinGouiuguueunss  Rdaulngjasuanludeu
Uszana 3-5 Ty usifinudouninaziifies 3 o Aahwzdundouauseiug adnlsfiang ain
3 4 o ' Y e g e o v A el
nsmmaseudeayalunagy )  ldewnmnaplbinidadidndunesiasaiazalidiunngiy

4 - L ) + i ] 3 ; 4; ] -
dmuiiraursWuiuiela usl Menzel et al. (1992b) 1wuadn AmnAs§IuiaiIdTuINd ML
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uiazafinmaracnirannwaiiasaseuaauivaeiugiuansaiufon 2) evglufldlunsatne
AR IMLANGArT vospasandnliluifieny 8-9 Weu lurnsfisaslnalilunileny 57
e ann1sAnmadithuenue tﬁﬂ'Lua']qumnﬁi'mrTu AN AUTEIE IR IR EUANAAY
K 3) Audgnilanuuansineiuann ndwfe nmenzdusengesinednanniuaunsada i
Ca Woz Mg A daufeasws@eilan pH Aeudradlunans § Ca (szanns 2,000 ppm) lag
WNIE Mg @auan (Ustanod 800 ppm) Famsnand] Mg ﬁqqmnﬁmq ﬂﬂqztﬂumma}&ﬁﬁnﬁﬁﬁ
Wemnnsgu Mg 1099DAATREAY (0.83-1.13%) danaliArImnsgIu K (1.48-1.96%) uas
Ca (1.11- 1.88%) #1 a1nnsAnmvadlasInITEmL Mg i antagonistic HiAaudnadaAuAL
K 46 Ca AUAL 191 HATUAHNA S9MU Mg @an1 100 ppm Finnsaald K létieedeudian K
Whuazgailafoutuanduiomu dwfuemuduiusessaiuivansiudeudranntdui
Mn Uuas Fe I9ANMNMs§IUTRIRRRIRIAEAILIN B1AziARINNTTAMIIAN pH gassfingtan
dn9fu Aannsamaen@sRAUAATIINIeY Mn was Fe Tuliundaunnaznusmings
JIufiganinArnasguyFeutateaaAndLNn uazFfimeenlan Lim et al. (1999) uflg
aruluajazdmarlugaafiann (Reuter and Robinson, 1997) Lﬂﬂﬁ’-\'\i‘ﬂ;’iﬁ'\mmg'\ummfs'zm
saatlszmenuaide (laiszyiug) Al 5 419du (@ndalsg Lim et al., 1999) axwudnan

NImsgIUIBRNEFERAINIANIRT T NTENResAnaY  wiatlndReeTuNasgIuaelan
v v L1 )

nsil Mallanadiasaniianngiienmeuaziuiiamanadieaiaie AnasguTeseennsa
19961 (range) ABUAAUAL B1a1118997n Lim et al. (1999) ufrativAaud1etien (Ree 4
v ] o o [ : L] ' . . . ] d' Lt

uspauUASILIRGY 2 491 NARINTWEINIWIAY confidence limit AMTILARuAL daulase
mstifiushatwaounfuudsudiannuasmatnuaty AslddnAmnasguiindand s
14 ' ' P = )y o v <l N ] [T 7 =
afdndawasguivay windanuwiutigeazldnad wiiAwldiamuiudnieeaziin

1w o

ANuAaNaIAlAINY WeaRansaunanmarafinadiiu rusdadaiiamautiudin Avnnsgiu

:d. 1 : a’l‘ ] ° 2 vy ' ' =t
naf1aulasiasanisis u’lf'lzﬂ’m'ﬁﬂu'ﬂiﬂ'N"l'Lﬂﬂﬂ'J'N‘]J’J’Nﬂ'ﬂﬂ’lu’lﬂi“‘-‘j’]u‘ﬂ’a\)'ﬂ’ﬂﬂLﬁli‘tﬂﬂ Uac

wazanso vy Fauiugauay sxliuasnszanlfduiv
HAHARYITE

o a = < = LA ° vy aa
nnfiurandaramErulutiusniidnmi liannsoinld MewinluszazusoiGalas
9 Azfdudehidlaszuuninfunandnassnenmanantin nanoReINEAsNILNEIEENTS
- 1 af lll 1 -3 ﬂl‘ o 1 Aﬁl ] 3 = -] -
AnuFNEaGuuaunssiInawiuAsnaniey o inanFauuiida daunwnrnsunemanina
<l a [ P | - s o 1 o o b ] r ar 1
raviFuwmiandrfiuunimaliusim s lideyanandanlaiianuuansdraiuunnauly

anunsomdeagyls
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A9 5 daarandndunnasgu (nutrient standards) tiasrudiuySounFouiouiun

¢ Chang et al.,

5
Menzel et al.,

¥ Alva and Tucker, 1999

1992
1992b

ﬂ'ﬂmmfgqummﬁmﬁu
5IHDIMNT ndeu | NFou | wideu
CRIIG I padamnag' (asanisil)
N (%) 1.80-2.30 1.58-1.98 20-23
P (%) 0.12-0.25 0.18-0.22 0.15 - 0.25
[ K (%) 1.60-2.20 1.48-1.96 17-25
r Ca (%) 0.90-1.80 1.11-1.88 15-25 |
[ Mg (%) 0.25-0.50 0.83-1.13 0.35-060 |
[— Mn {(ppm) 50-150 15.02-30.86 40 -100
Fe (ppm) 25-50 6.25-27.65 50 - 120
Cu (ppm) 6-10 5.82-12.47 10-25
Zn {ppm) 15-40 11.92-14.64 10- 30
B (ppm) 15-80 33.29-38.52 35-60
pilglalogle by Peach, Citrus Citrus éu’ﬁi
paaRNAY’ Wagin’ Toindu’ paamNAL’
N (%) 30-35 25-2.7 30-32 1.50-1.80
[ P (%) 0.16-026 | 0.12-016 | 012-0.18 0.14-0.22
( K (%) 2.1-3.0 1.2-17 14-1.7 0.70-1.10j
Ca (%) 18-2.7 3.0-4.9 25-45 0.60-1.00 i
| Mg (%) 0.43-0.70 0.30-0.49 0.26 - 0.50 0.30-0.50 I
Mn (ppm) | 31-160 25-100 25 - 200 100-250 '
Fe (ppm) 100 - 230 60 - 120 60 - 120 50-100 J
Cu {ppm) 3-16 5-16 5-16 25-60
LG (ppm) 16 - 45 25— 100 25 - 100 10-25
B {(ppm) 15-50 36-100 J 25-150 <500
" Lim, et al., 1999
?Leece et al., 1971

33

[
=l



34

30 250 T \
|
i
f
|

fo5 |

<r !»

20 - T T S
! U/b >(\T\\’ . o
15 ) - s T ]
i
|

1.0

0.0

: East West North South

25 | ! frm . 00 S .

: T 7
[ 2.0 %b "‘%‘:"’“"33\-‘ ] '
% by —X 150 b b ;

|

|

115 |- - cbeee L 1| ppm

. ! 100 4-i— - ——- - "
10 J A , S0 S (A — 0 ]

East West North South East West North South ;

e S
AN

! 3.0 250
las | T ‘

200

4
>

150 -

ppm

- ' 100 -

1.0 ' ' BRI | . I
|

|

%
1.5

.05 |- : T S

h
I
i

0.0 : .0

East West North South ' East West North South

; e e RN R
L . !
i ——nN —W-p —d—K —HCa +Mg““ ——Fe —&— Mn —4&—7n —¥—Cuy \I
a B St ) B v PR

«f » d P
gU% 3 WisuisuanudiuiuressinewnsluluyEauanusasin



[ !
L e e T T
|

Y -
o e o 50 - — - — - F » >
x K¢ L e X
0 - )
East West North South East West North South
. _ I I L I o e
BUURA
T T 250 I
7 i !
) !
[ E R T
| H
!

£ 200 4 —— -

Tt L | T

- - R S S S ppm
100 |- : . —

0 T —————»
5 e T

o+ —— T —————————————

East West North South East West North South

quﬂ?ﬁﬁwmﬂquqqu?

...... ———— o e — —

— e

. 250 : ‘

D200 - - ; )
i

|
o A ES l ppm

|

i

Tr
%
.z

East West North South ’ East West North South

P ) - - ) P I r — o — . IR N -
i —4—N ~—#—p —A—K —¥—C(Ca ’"*‘“MQ'HI +Fe —- Mn —&— 7n —¥~—Cu
. AL - - - -




36

WLES'L MEBLAT'S POMEHERERE ( | UMM PUSUAAETILY) DHANLYZSUNMY LLALGIILSNGRILREINLLY ey WAE

1
qu.lT m_.h.:_.lql m.w._.s.tll F.m;s.lol
JBW QR4 Uer  08Qg AON 130 dsg Bny np el Qa4 uwer 980 AoN ko  des  Bny JeN G084  UBr 080 AON 10O deg By nr
p - [+ B 0 T a
. I
4_ _ ; W _ L o5
i ; ! |].|ﬁ o |
i ' ” ! | ' ! *y 00t
_ | ; , . : , ooL
) ! | | | P - i
N e R A N
A : W . - Q5L
L | ” ey s S
T BT S R N 002
(wdd)uz ! , , ! . i {wdd) by |
L — Loz ! 05z — 008
1
e - L e e e e e e B
By G8d uer 28 AON 190 dag Bny nr _ ey qaj uer 2ag aof 20 dag By np Jep  Qed  uer  oag  AoN  wO  dsg  Bny  nr

B GPd  uer 23 AON o deg  Bny  np ' Jey Qa4 uwer  23Q  AoN WO dag  Bny onp BN Q84 uer 980 Acw 130 deg  Bny  p
T ! OD L 1 00 T Jw 00
, " ol
I oC
- _,.v - R S |.w|11!.. £0 J . S - -—F 0%
% .
d% N%
_ _ : v , : : , ov



37

LWy MIBLEYG @:nezozva ¢ s:w:._. :scsazgrs _.s.v:::%ncs;ﬁ??mgrmqm_w:m.zexroc ay wné

—_— L Ny

vw._.s.lxl mw._.;.ldl N.w.:.riil Fw_._. —
Jewy Q8  uBr 930 AoN D0 dag  Bny  nr W ey Qa4 uer 28Q aoN  10Q deg By p
0
el
ot , i w . ﬁ
llty\ﬂlqulLl s |Ipl.\1\||,||‘\4yvll|. .'IM.‘l.. B 8—. H
[o: I : , _ : .
; .F!{El!i.l-!lf\...LIIT. il;:t|!‘ osL
,_ S _,;-1 R R |
| | | . _ ! ' e — & rl_n l_u + 002
(wdd}uz | ,_ I , E ' {wddjing | :
: N 021 - — — " : _ - o5z
JBy Q&4 uepr oS3Q AON  10Q das  Bry np B g8d uer 28] AON 190 des  Bny np ' JeW Qa3 uer 23g AoN 190 des  Bny  nr
— - _, : 0 - f : i : — 000 : 00
‘ : i i 1
1 | ' '
) ; ot
T T ool
“ oz
! : : | | o0z
W i W _ L o€
(wdd) »“_ , ' i
- - : I 0og . ov
JEN O34 uer 08 AON 00 dags Bny np B g4 uer 250 AGN IO dag  Bay np BN Qa4 uer 23 AON 120 dag  Bny  np
— oo - - 00 o0
oL
X4
0t
- Qv




38

ghiune b FRILA'G MILLROENGR (L WNEUURERILY) M| ENANLYIBYTN] SLALGILINGRAGRTIRLLY O WS
Lo Lad ¥ A » o .‘ t ] 1 ' 1 o ' s 1 [ d

b AN —e—

[

T
rmbﬁ.ll 4, ‘

uer  %ag  AON

10

dag GBny np

{wdd)

uBr 287 AON

10

deg Ony np

023G AON

120

el 934

dag Bny np

T

|
+
I

: . !
1 T |

I[T‘!'F, ———
N I
i

0se _ 00E
|
W Jey Qe uer 28Q  AoN g dsg By np
A .
,_ oo
. [
oz
ﬁ og
oy
0o — F — 00
V0 1 - - ot
!
20, -t oe
€0 . e
4] o




39

. e -~ ] [
£huny b MBI SJUNERBRLENER (1 NI MAUKRLBILY) RIEANLEZSENNSLALBLLINANGREINLLE Py UG

|||!Plli||4_l
r 7 U] € Un| —v— 2 un| —m— g ——
JBN gag uwer 230 AON 19D dsg  Bay ne M e qs3 vep 290 ACR 120 g firry r oW 84 ver s8g aon 190 deg By e
It ! = - 4 . . ;. 0 i 0
ﬁ 0 ﬁ H B — !
X 08 ﬂ
_ # / ) ’ 4 \& 00t PN poos
_ A= 1 ," h
| _ | e = E ; |_ M | | .
I e ey ! |
_ " - 05 L _
h v ﬁ ] 1 “, M t f % 002 |
H 06 | _ | '
002 : !
{wdd)luz ’ ‘ ; J (wdd){n3 L EQWT_ W i | _ |
az 052 ! _ 00t |
| n
ey Qa4 ugr  23g  AON  Jop  dag Gy nr FLT| ey ver 250 AN 120 deg fny e B qe4 er 280 0N 10 aos Py or

- 520

l&
J - 050
Lﬁ o0z | | h |

SL0

{widd) mn_\-




40

PBAALS DBUN B Yrnanceran (1 unk ngulingsiLy) AprnenLgRgenn|sLALBbLIeLnIRLLY oy Wk

€ UMY, —v— 2 4, —m—

e qa3 uep 2a8Q AON 90 degs  Bny  Anp

; CoE 1} . -l oo Tt T
zaev - b =% |
0o ol . ,
JEW ew Qa4 uer  28Q AoN 90 deg  Bny  Anr JEN By  Ainp
- o ; *

=i
o

. | : '
e —— \\.ﬁll..|_vll..»|1wl: e e mwi = g0

e S,

N%

- 0

ar

ot

ov



41

. n L - * [,]
ghune s ShunpHOBLIMRLLARUNGR (1 wﬁ,_w MPUURYTILY) M PHANLERUMMSLALBILENBLIERIRLLY iy WL

| |
h ¥ UMY, —e— € U], ——- 2 4| —m— LU, —e— L
| m
I ey asy  wer car) AON PO dag  Bny  Anp JBW 931 uer 98 AN 10 des  Bny  Anp ' s qay uer 90d9g AON PO das DBy Anrp
T 0 0 _ , o
=] | W el i
,“ LS / o B e e i ,
> N . i T - 001
. ; . .
pas .‘..MT‘ oL i
09 —1 002
VIS 1\\\ 081
A/\ !
* {wdd) oo dd =,
wdd) | {wdd] upy :
0zl ﬁ 0sz L | ﬁ oov
h e Q84 UBr D20 AON 120 dag  fOny  Apr Jew Qa4 UEr  28g  AON 120 dsg By  Anp BN qaq uep 80  AON 120 dag Bry  Anp
_ _ 0 : ! 000 — oo
1 | il il ~ —
! ]
i el Tl = A I_/ “‘&N o
| o - =l ,
| 7 o=t ,
: _ | 080 _ oz
i ! :
0oz i ,_ _
,, i 840 a e -
| (wedyey B, ' ea% w W
: W 00E | 00'3 ” i ov
|

Lolew Q34 Ver 280 AON 00 des Bny  Anp Je Q94 uer  98g  AON  1Q dag By Anr . ey gsd uer 980  AGN 0O des  Bny  Anr
w o0 T _ oo
!
—— ol | i 1 1o |
| |
" — - 02 | B z0 g
I , . = o |
! ] ! X ot [ €0 |
il % _ _ . ' _ ! f
| i o | Vo |




42

BLEE'S DRBLLY'G PIMIbALENGR (1 unkmy écramgrévrmvcna: PLBUDURISLALBIILIBLIENEINLLY  BG E&

r H
_ PLEMY —— PLEUDY —e— _,
h h N
JeW qe4 uer 28Q AON JoQ dag Ony ne Jew ga4 Uer 03  AON o0 deg  Bny e BN Q84 uer  DaQ AoN 120 des  Gny e
el > 5 ° ° | ! °
!
—a A~y Y | e
o e 08 oo
“*\\0\ 001 Ll 5 i
09 \k“ # + ooz
B 0sL | |
— 06 1 0oE |
00z |
(wdd) iz {wdd) po {wdd) jupy \m
" o8 0sZ 00r
JBN Q34 uer 29Q AON 0 deg Bny np BN Q94 uep 28Q AON WO deg By or JB Q@4 uer 230 ACN 100 dag  bOny e
. 0 w 000 ﬁ I _ T oo !
A |
l 520 0L
o oot L S - _ ; “-
- _
el e + o
“ 002 | = B |
S0 _7 ——1 ot
{wdd) oy By % el Y _ : ]
0ce oo’ _ ov |
Je  qa4 uer 08 AON Qo deg  Bny np ey qs4 uer 58eQ AON 190 das  Bay  op Jeyw Q84 uer 930 AON 100 dag  Bny  nr
oo M T _, 00
] |
o T t * 1’0 ]
i .
| !
. — \llll\}f. i |
ce 1 ./.|- 0
,‘ T | 1
, ! | ; _
- o€ : £0 i i —— 0t
d% ﬁ N % ; |
o'v v0 : - o




43

9LE " BRULLY'G SMRERLENGT (1 WNENY MGURREBILY) MLBNUZON BLBURUMISLALBILINBLIERIINLLY O g

) Loty —— PLBUMY —— “
Li : h
_ i
ey Q94 uer 98Q AoN 00 dag  Bny  op W 934 wer o8g  AON 10 dag  Bry nr Jely 984 ver 98g AON 190 dag By ap
: m : : 0 ——————w | : : : : i 0
s SN T T T | N e
| ,
o 3 os L= | * Wl/ : 00
001 I /\ : h
- — 09 W 00z |
4411 h
I
06 002 00¢ _
{wddyvz (wdd) o {wdd) .ﬂz i
ozt osz oov |
|
e 93 1eW Jey a4 |
|
v g ,, 000 oo |
¢ el : !
.y ~u | |
‘h\_\lllnl\ i 520 oL
| aoL ! - !
1
\ - : - 050 | -m | 07 |
[ \\0\\ ooz T IC““.“_A“”H”QH“‘J ;
IIK 5.0 oe
(wdd) B B % 20 %
ooe o0'd ov
—1
e 984 BN Jep
00 0o |
ot b
1 H I
‘I I .” k 1
.. Y -+ |
“ oe IACWCHIIIII.I_:..\ ~u[ 20
L o £0 _,
5 % d% |
1
or vo




44

. . - H [ ]
Sunp s R LA 8 dILYALENGL (L Ui nguliBgsILE) BLENUZBTELUUNNISLALBULEIGRIERRINLLY 95 WS

: BLSNY —m— PLBUNY _

ey Qai  ver 28Q AON 1O deg  Ony  Anp BN Ged  uer 280 AN 0 des  Bny  Anp W Qa4 uer o8 AoN 150 dag  Ony  Anp !

R ol hinandias= LT, =1
PN . e T

1] NN s | |
1 |

06 00z
{wdd) ‘hs_

ozl 0s2 or

el g8y uer  98Q AON QO dag By Apr BN Q33 uer o8 AON WO deg By Aine JE Qa4 ugpr  9RQ  AON WO des  Bny  App

L_ Suo
/‘\_T‘- 080

; [ 540

N

dag  Bny  Anp pLJ qaq uer  2aQq AON 120 dag Bry  Anr

|




(wdd), 84

ey 994

S —

14

oo

ol

1 02

ot



46

PRAZLY PYUN'G WRABALEMEE (L WAL MPUKBYEILY) MYV N UBUNUN]ELALBILINGLALRAIRLLY  8G W?w

_, LB MEBURY g
—— — —_—— — 4‘?.“||lv||.l N ——— —— e e e s e —
BN Qa4 uer 28g AON WO deag  Bny  Anr BN O34 uer 29g ACN Qg dag  Gny  Anp JBN  Qed  uer  o8g AON 190 deg By Anr

: _ L
; ; ;
| . | 1 ;
| | | M il
i | 7 _! N -
L | I e :
; ' _ : ,_ , t
i _, —t F—tos | ! | ,_
(wdd) bz | u ; ' ! i - ooz |
1 | | (wddino _ L
) _ o2 — gse
SR — — ; R ———
JeW g8y uep Deg  sON 1O des  Ony  Anr Jew G984  uer  23Q AON  1Q deg  Ony  Amp B @84 uep  28g  AON 190 des  Bny  App
I
- | ] ! ] T '
ﬂ ° R e,
| | e ,
| ! ) e B e O I 520
} l_ 00s | 1 \ ' | i \. ;
_ W | , _ ;
! o “ — M e S AL
¢ i | r | H | .
‘ . ! . | , ! i i ,
] i T I 00z | | | ] | i‘ '
1 I i . U A DU S .
(wdd) s | _ | Co # A e
: ; 4 ! m ,_ B %| m | I | | | ooy ! m
| . i | i | | 00e | i H i | | 00t R i i i oy
. ———— —_— e el _ e J—
©Jew Qa4 uer  08g AoN PO dag  Gny  Anp ey 894 uer  38g  AON 1O deg  Bny  Anp s Qa4 uer 98 AN WG des By Anr ,_
—T1 00

=} o€ |

ov




47

ghuny s LHUABHCYLMBLLERMIGE (L WNIN] MPURRYBILY) MLUCURENMRYM| ELALGLENBRNERALLY 4G ARE

o PLBN — g SLBURY —g—




48

WLLY s PIVLET'E Pemmbaes (1 unl _.s.cpamerE AYIBMILLALBILONGRMENEINLLY B9 E&

I :
_! m.ﬁ.?.@l*l vwn\ﬂlxl mwzm_lll th.:\_mlll FW.Z\_.mlo.! _
JeWw 0s4 wuer 28 AON 1wQ deg Bny o Jew 94 uver 080 AON 120 des  Bny |np Jeyy g4 uer J8g AON 1O deg  Bay g
| _7 T - i Q = m 0 w . : 0
j |
»ﬁln L 05 » =
N x. L
* L] l.l\ﬁ X AN ZE 2 o
T%] 00
02 m { 002
\! 0t “
06 74 i 00g
| 00z ;
(wed) bz (wddy no (wiad) by ! _
- ozl ose ook
JeW ga4 uer 290 AON PO dag Bny  nr BN 924 Vel 29 AcN O deg By nr JBW 84 uer 290 AoN 120 deg  Bny npe
0 000 00
§20 F 0L
I\
— ¥ - oot = » “«\c
\\ 050 » o 0z
\OL — i
T ooz 55 = :
L0 g } 0e
{wdd) o 61 % e 9, _
008 00’ _ _ ov
|
BN Qa4 uer 28Qg AON 120 deg Bry  np Jeyy ge4  wer  deQ AoN 120 dag  Bmy  |np " JBN Q84 UBr 93] AON WO des  Bny nr
, 00 00
o'l 1’0
. - w
= == ¥, 0z f " 20
N m
A% d %
oy _ #C




49

BLE Y PHBLI'G Brrtbiey (1 uhd M ULRYBILY)aZe N LLALBIILINGLAGREINLLY A9 m:.m

D 1
_ , munm_lxl vwzmlvf. mw.zmlaf mvz‘..blll f_.\..zmlol |
R G— — J
ey Q84 uer d8Q AON  Jop  deg By oy Jew Q84 uer 0280 AoN 100 deg Bny np . W Ge4 uer 03g AON 1O dag  Bny  np
_ i —+ 0 : -0
L e 1 0s M
- 00L ! , !
I 09 | ! i __
| ost | ] |
_ i i ,
06 o0z | f — i
(wdd) Lz (wdaj|no | (wddy oy A ‘ W i
i !
_ ozl 052 _ ! _ oor |
i
, JBN Q34 uep dg AoN 10 deg Bny gy ey 034 uwer oag AON 1y deg  Bny  mp ' BN 054 wer 090 AN 120 deg By np
sz |
: oot | :
‘ > “W’x 050
C o0z FWM oIl o gl
| == \llllJ- 610
{wdd) b3 oz.\,h /I\Fl ! D%
ooe 0ol !
»
BN 034 dag By r JEWN Q34 290 ACN 90 dag Ony ; - ¥ dag
i
_ ——— 00
m m v
| —— o |
i
_, - o
,” | _ ,
S HE S S - o
L |
w ov



50

shuny s HALLIAG DILUNGE (L WhE N{UIBYTILY) MIZBNN] LLALBILINGRNLRLINLLY 09 UNLE
=) ~ ' . | ] .-I . d v T + L. ] ™

|
| '
1 m,mnm_lxl vwnm_l*l mw.:m_l_ql mw.?@lll rw:m_i?l i
- [ I
L]
BN G984 uer 28Q AON 100 dag  Bny ne H Jey Qe uwer ceg AoN 100 das  Ony  pop JB aQs4 uer 28Q AON QO deg Bny  np
- 0
N\ RIS == =S
m
1 oot
st
08
1 - 002
ﬁa& ﬁn {wdd)|no (wdd}uw
ATAN osZ
W  Qay uer D8Q  AoN 10 das By nr By Qs uer 2% AON 120 deg  Bny np ! Je gef uer 28 soN  op  deg  Brny  nr

¥
K
Q
i
\
-

|
7
| '

oz

%5

i
|

002 _ :
_ 520 I““ S — ot
R A | 5 % " €0 % L
00¢ ] — 0oL : [ - or
” ’ -
W JBW Q84 uer 29g AON Qg deg  Bny  np /BN 94 uer 25Q aON 190 deg  Bny  np JBW Qa4 uer 29 AoON  Q  dag  Bny  nr
! :
_ . . ' . ' - - , L L i i -
| ] | R T T "
| H I 1 P |
_ ; oL : =l vo
. i
_ i
0z | 4/! = 7 -z
; * =M W
oE ] _ £0
d%
o.; 0
|




51

ghuan & 2B "G gungrancy (1 unk mUKBYSILY) NE=BNM|LLALBILSNBINERIIRLLY  PY WNE

£ Urlld —p— Nm:‘_m_lli

o0

as4

28()

W Qs34 uEr  Jeg Aoy 190 das  Ony e Jew g dag By np
_ _ : 0 o , | r 0
w e “ﬂ m“nﬂ | :
& /(A\ Vﬁ% 001 : 7\\ , :
- 09 f » b 002
ﬂ’/ /.\.\I.I«Q oSt ' % ! . !
08 ol ¥ m — 00 |
(wed)juz (wdd .&K w ooz {wod) ! A :
; , I
ozt 05t I | oop |
BN q o8Q JBW qe4 ugr  0a(d AON 120 dag  Bny ng Jep 120 dag Gny \nr
0 a0 T T r 00
z0
0oL
Bl Ak
s ] * /.6\ 90
0,074
B % ._ i ee
00e ] L ol
JBN 484 28Q e Q33 uer o9y soN WO dag  Bny  np ey 130 deg  Bny nr
|
i 00 _ ﬁ! [oR¢}
[ ol , — 1o
| S =%
0z i } - 20
. — 0t w £0 _ L o€
A% m d% | m N % m
W ov | | vo |

o

oy |




52

PBRZES BBUN'G UNAGHLHE (L Wi MUKBELILY) RYIBLNMSLALBULINGLNERIINLLY 89 WIIE

| —— — - |
N ! ]
T SR b WA e € Uiy —e— AT LUNY —e— |
- — : _ . . |
BN ga34 UEr oRQ AON 190 deg  Bnay oy JBW  Ge4 uer 2aQ AON 10Q dsg Boy  ing ey ge4d uer s@g AoN 10Q dag  Bny  nr

, _— ) o 4 0 g . _ o
- .IILI-..I'J@“‘.I‘ %“-A — - i I..l;l%l.l\% oot |
S 0s — i !
0 x| 0z |
oot e3¢ e A ,
| a0e
06 | [ 00z = 3 “

{wdd)|uz (wdd)no (wod] uy i ,,
0zt 052 ! - 009

JEW Qa4 uer sag  AoN O deg  Ony  np W Q84 uer 93] AoN 12 dags Bny  nr JBN QB84 uer odaq AON 120 dag By np

L ] 4 0 '

000 ! - :

| | ”
| !
\}N‘ | - sz0 |

001 » | |
i == _ 050 — i {_r }
i |
00z i W ,
W : ] f 520 | by | :
| L Colow, L
' 00€ | o0 m 1 . ] f | | oy
m ; - —
I '
JBN 084 uer 980 AoN 00 dag  Bny  op _ Jey Qe84 uepr 290 AON WO dag By nr | Jely  Qaf  uer o3 AON o0 dag By nr
| T F— o0’ _ : . ; : : 00
m ” _ _
4 i # b ,, 1o |
— | | ,
, Hﬁ |
7_ 4 ; I'“ - — ' ol JEA
4 : | ! i _ , )
, W | , i : i £0 ; e i H } ! L o€
o % _ _ : : ‘ _* 4% : | . i _ ”_ N % i #
! ) i oy | 11 | [ vo - ! : o




53

. -~ 13 n
thiary s HAENOBLIMALLANENGE (1 _m:_w, E.cc.mmerE FUSRBUNNYELULBILINBLNGREINLLY J9 WTLE

E S AN —x— v UMY —5e— g uny —y— 2 WM —m— L URY —e— L‘
b b i
By GaJ uep oag AaoN 1o dag By np ’ JeW ged uer 980 aoN 100 dag  Gny ne B Gey uep 2e8g Aoy 100 deg  Bny  np

0 — o ,

.. T e |k
o

— : . I 0

jr 00l

7
KL
1

__,___j}_

h N — 1t ¢
1 - 002 . !
(wdd)uz Eaeﬁo’ w {(wddyupy , ! ﬁ
; oz k sz | oov
Jey gad uer 2ag AoN  wQ  deg Bny  op Jew  ga4 uer oag  AoN O dsg By np Jew  Ge3 ver 200 AON 10 des By
I Ll e, . - | ey - ol N S R L] o
0 I j — 00
= === I
|- 520 =0 i oL
- oo NIRRT =
; 050 r[ T k oz
| _ i
002 * i }
- _ - G20 _,_ L ot
B % ; g 20 % ! i ;
00t ! | ool L R S | or
B qe4 uRl 080  AON o dag  Bay ne I Jeyy  aay uer 0901 AON WD dag  Ony nr

_
e
|




54

(1 unt)z unrunignines o vrvsnh?srawrmvcEﬁaw_.s?cxESﬁ%:m%zrocna.%:mm.s es Uil

i ==
MeBLl —e—  DUUN ——  BULEB ——  OILY ——  BMRL g oMb e ﬂ w
ﬁ Wy Jew g@4 uer D8 AON 1oQ deg Bny  Anr iy 1By Qa3 uer 2980 AGN WO des Bny  Anp Wy B Q84 uer 23Q AON O das Bny  Anr
[EFEEEeEETaA| ey et |
AN . e s | L =N .
T \ N Nard o | | e il
-4 -
oo ™ ﬂA -K 0cZ ,ﬁ
| V' \T ost. e T
h 06 d 0oL -
, 00 i ! :
k {(wdd)juz ‘ | wdd) 07y \A 2 wdd) b _ ﬁ _7 ﬂ h
’ ozt 052 | _ oov
,,
| | |
1 dy Jsey qe4 uer o9aQ AoN 0 deg Bny  Anp iy Jey 084 uwer 28Q AON 120 deg Bny  Anp iy JBN Qs§ uer D8 AON 100 deg Bny  Anp _,
F . | S — o] P S — Lo nl — DQ_O 1 1 ' | L OO :
‘ R ’ o | -9 - szo - <1 o |
S | S oo o2 |
“r hﬁﬂ. 002 —; T o050 et 0z
I | i
| ] 00E —T s40 —v’ T € |
! \Tﬁg 4 % B % o5 9 L _ _F W :
' Dou R o0t _ t _ oF _
A. Jy  JBWw Qo4 uer 98Q AoN QO dag Bay  Anp | iy Jew ged uer oeg soN 190 deg  Bny  Anp sy Jew GQaf uer 29ag Aoy 1DQ deg  Bny  Anp
. : . 0o . , ] ) , _ _ , L
“ M _ M o0 Iﬁ\ A \’ ;’ ﬂ T , 00
, ot —T v0 f = e T |
: oz | |7 - 20 = 0z
! ! _ ﬁ !
, | L 1 % €0 i ; : >
_ | 4% | | d
d op — 0 ! d av
1




55

(1 _m.zw ) € WMIMHATLIAAGYS O PLUAZLLLALBILINYUINBYIELURIILAN ST NENPINLLUNRAINGLD qzund

i —
P T

|| MUY —e—  MOUN_x—  BARS e DL oMtk g pominl e .

—— - e S
— M - T . e e ——— . ——— - ———————
| |
! Wy ey ged  uer o8g AoN 12 des Bay  Aar iy ueny O34 uer ssp AON WO dag  Bny  Anp ' dy Jsew ge4 uer 280 AoN  12Q dag  Bny  Aar
. T_ i Tt — —— 0 : ; T - ¢ ; — N : — T o] ;
= - 0E - — — 05 | :
n N, wl A1 — .
‘ _\ \‘rll 4 09 ey K ‘ s 0,09 I ! H ,
_ i , T I e =S I ooz
! i 06 g ¥ T o0& , _ m
| I A4 1D ﬁ X e o
1_ 4_ T 1743 wdd) ho _r I ] T ‘I.*,liL 002 (wca) | : oo
(wdd)|uz . , i X i ! WECHUN ! : ! ' . : :
_ _ i el | | i L o5z i ) i } i , . | oor
T S e i
dy JBN GR3 uer 28Q AON J0Q dag Bny Anp ! dy  JBN  GR4  uer dag AON 100 deg  Bny  Ang ﬁ wy  Jew  gs4  Uer D3Q AGN 120 deg  Bny  Anr
g ‘ T == | © — Lﬁ : 000 = _ i T “ ‘ oo
ﬁ | | _ * | '
o SN 001 N 1 : o
x T t _1 * [

|

| °|
A.ﬂ.ﬁ\- | Mﬁﬁéﬁ e N
L - |

t
]
-

2
o

T
<
o




56

4 W..j.w ¢ _hr:._.vﬂS.sCmaj.ﬁhrSrm.mmr@vG?sBaWj._hrcnﬁrwoﬂsn@ﬁﬂm-ﬂm;Zrocnmmgﬁmﬂd Eeg _._hr_.—.m
| ONMBlY e~ WMAB - SUNENE ¢~ MRM-—e—  uMRb @ prMb e
ettt S — S
Jep 984 uer 280 AON 20 dag By Anp Jep Qa4 uer 580 AN 130 dos By  Anr BN Ga4 uer aeq AON 120 deg By Aoy

»EQ&H o3 |
I }
e Qa4 ugp 390 AON 100 doag By Anr _, Jey qa4 uer REY] AON 120 dag By Ang ' Jep qey uer ftlq] AON 20 deg Bny Ane
- g : . g o0 , T = > 00 T oo
1 : ) . : .
T 0l
0e
—_—— - B .\..l\n.c.ﬂ
or
_ e 1



57

2 YNk € WL ENANLIN|SLAL BISLEPUINARYMILURIUMN N HENMNCLUTBWARET 8 L8

COTILBUM —g—  WMNE e JURCNG e DMLY o BMRb g gl e

uer 28Q AON 120 dag By Ane

4 — T ] 0
——® e 1 001
JIMEINS = u

e T R e
e

oy ey +=F] uep 280 AON 120 deg By Aior : iy e Qa4 e

ﬂ_\ 0

D80  AON 00 dog By Anr Ky orn gad uer 2] ADN 0 dag By AND

.!||ﬂ‘ 00z -

EQSW e4

N qay uepr 58Q AON 120 dag Gy Ao

A%




58

(LySZ'W M ULLRG - HULBIS) NGB O PLLAZS € 28N Z WL, (OW) RIETINYILE 261 (8) NBLLENANARYMILURRILAY 6 wnE

,q TIbELY —g— WNNG —x— LUMERDE —ye— BILY UMY — - pompl o J.
il i
u 2aq AN 120 980 AON 10 _
|
,_‘ ! - S O _ [ — " _ 0 “,
2 /. o et e
— |
9 g |
A, //\ 6 6
| T ¢l AN
ﬁ’ oW wdd € Uy oy wdd z Um, P
L 5t sl
seq AON 190 280 AON o
0 0
0z 0z
i ———
W —8= — e L4 ==t or
n -
| 09 — 09
o
— 08 — 08 |
: IR !
N g wdd wny, - g wdd Z wny,
, 00} 001 |




59

*

g ol
NSNARBdILN 2

c’ - ! ° -
yonlszasdraamamaantullin 2 Ae UiilpAwnasgiusinemnsdmiumGuuli

v e &
ATTHUNLUTHTINT

« - e
aUnsnluAzIENg
- o
I AQUNGEUURANEN

[l 1 v ] 1
1. \usetaluyGouainasuiifiusanauiil 1 W 6 wiv siafiasainTiiudn ws
e.' [ 1] b = ¥ .3 -i‘ [ - ] L
WrmusumGuUaInGa 5 5 i 10 Ay iheannduulsIeamat1 uartlnaiualy
- n; - db pu P 3 =l .« ' =}
AanaiafanaiatuaInnIsiilsunFaune  wezainlezauntsainudn  nEsuilulsauay
pelFAaudising

o« et A\‘ : -EE 2 =l 3 ] L v
2. \aBNAaqUNITEY WBUNHATNIRNTUNTNUAIDNI U 24 AU WAATATURANAU

] v
) =i

nFeuiumunuauay 10 s dafdmualummisi@angaun o Aadanaauiiissatay
v ] i
anysolieiy AeuslaruiiiaouanysairesiunSawianauiiacunilananyrolrasiu
o o ot ) 2 ¢ o oa e ea o .
NFHUNIN AMUTIABN NITATWBLTBUT AIUNBATNIVA 5w MAudrabeln 1 eldazaon
lunsdunnldiiusedelu wadlfirununidaaman 1 uiiAs wfoatiuligssiau 4wns

293 SMIRSUNLF

I msfudmstnluusrivainaauniFo

1. Mnas Tag lumFausumiai 2 uas 3 18arestalugui 1 (fuiuAnesnuImaInis
« o
inuLnen)
a A 1 : d‘ -4 - [ :’4 » a‘ Aa' -3 : =
2. mafivdetnlugauiy 6 Niumatwndwstn 1 Guiduafusnlumsu
Aamax 2542 usnifiuseliauameuiiuian 2543
3. mnfushatnluseundenivl Guiudegwaiusnlumeuiueiay 2542 uay
WuietaRelauliafeununiius 2543
[ ol o ] 4i' ] 44 ] ci' -3 L [l
4. dvlumFousiumien 2 usz 3 resurszdaluiuanesnunluiui 1 lauiusanting
b 4 1 v 1
waandia 4 #ir ez 2 T drludldunsonduih 1 sastin sueduniniy 2 fretsies
5. wnsawssiFunusinemsululaun N, P, K, Ca, Mg, Fe, Mn, Cu, Zn uaz B

ANIsnsAea U uenuan i lunsAnmtin 1



60

»

6. nraAred B luaauinwmsnsiiusoed iy 24 daqu sirhedraludiumiai 2
1anFuINaNAiY 1 faat usssreteluswniad 3 unsauiuiluan 1 fretne s
-~ v ] 3 <N : a‘l’ 4:1' o -~ -
2 Fetnsasudaman Maladssudanarlunsimsed
7. Wnniusiet N AuLFNTaU nRNeesiunFauRfiumedwly fuas 4 94
b4 ]
ANAMMTEURIMNA 30 89w IaniuRAINAN 3 seAUAa 0-20, 20-40 WAY 40-60 TN, L)
BtNNAY 1ABURIINAN 2542
o o o o 1 - - aay ol - i
8. mmmmu‘lﬂm'zLﬂi"}:u@mﬂuummqLﬂu'ﬂmﬂu‘lmun pH, EC, OM, P, K, Ca, Mg,
Fe, Cu, Mn, Zn uay B mu3ansteuliluiii 1 _
9. mswmuitinan 8 Whnsssaunenmng WisataauansunGousiuih 1-5
1 by H v ]
saufudut saathe uavsiui 6-10 sonmadugin 1 Aradtne wdni@anAtadeEnAfmil

Aﬂl Ly L3 o = i | 13
Wasannisiaed B luAudsnatAaudauin

. msiudeyanandnsainiEy

a v a o S a0 r o =
nsiuTeyanananTemFauuiafaitAerdNen wmezardpuiulueaieniz
1 3 13 »
WIzAIiNL wana AU Foudn lindeniy i lidesananGuunaiuail nsRanayFay
EY L4 yei'd o - : = Lol o =4 '
Aevinlasgiianugugy Gl nulpsamsaalfalssinunsnanaa oy Inouang
sayiFauesnity 3 ngu A BUIANRTFIN @nndaRs g wazluaindnanasgiu dudtuu
ANTEUIRILAASNAN UAGNIRANMNNTNUATAMNENITBIRAUARENGN AU 5-10 HAFD
nan walfdusdaunilunisdwanimineanGew  Insldfannisandiniuidiedne mawn

NINYRY Koseki et al. (1987)

Y = 0.0083X - 0.0585 (r=0.932)

= WIMNNHANAR (nFN)
= LxW

ARTHENIYBINENTHY (14.)

= x <
I

= ARNNGNIRAMaNEH (1)



61

V. AFIATEITANAN NATH

nsiassidayanwainldlisunsudniag)  spss  lasdiaszfdn  Analysis  of
Variance (ANOVA) uazulFaudisuanuunnsnalaald Duncan's multiple range test uidian

ity 1
HANITNARDBILAT IR

wan, - |
1. ANANDATRIRUNANE

= o
1.1 AAINAUNLTEHY 6 49U
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1.2.5 Inunaduniiadald (Extractable K) : Aurnmdauingifuin K Aeu
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o b

a o :‘, - a 1
NFouneIn sl K Aeudiege MlitinaanAnges K lwAwles wenanniu Audailidlsveny

=

wariidunngn dmindudunedanadll ffuu K Whvasaussiiacmudidunszasglu

u

TRUAL
126 upadusuazisniiFouiannld : (Extractable Ca & Mg): Audaulvail Ca
BETLUIN 50-150 ppm  d9u Mg HAnzewdn 20-50 ppm JuiludnAaudemn iflasatniau
- =’I‘ | - - = 4 ¥ 2 0' ~ d‘ 1 v L .Jq t 1
vinnidgaumnmibudunsadn fid pH Aeudadainaauindadeciy acuniiat pH gandn
oy, b d X
5.0 b ivimiuimudFinc Ca uay Mg geau

1.2.7 48818 (Fe, Mn, Cu & Zn) : aasaluAudaulngfiaindiAseiuludosriau

3 (=l . v o4 y o ' 3 AP - \ el
FILALD llﬂNU'Nﬂ‘]UlﬂqNU'ﬂlﬁ'Nqm‘aﬁﬂ']']ﬁ‘JUQu'] ADUT NN VAU TIUAITINATUNATUUN
. . y e« o ol -y . » a = Y

A1 pH ABUYWAN “?ﬂ’ﬂ’]qlu'ﬂ\]';ﬂﬂuﬂ’l?ﬂﬂwU’iﬂﬁ"!ﬁjﬂ'\ilu‘ﬂﬂu’mﬁq@ qqun']?ﬂnﬂ']ﬁﬂﬂ\lﬂﬂﬁ'\ﬁl
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2. HANISTIATIENNY
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Anw il daflandnduegudauau wilewdn  wiaududuraslulasaululuyiGou
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] v o ar :’/ amy = '-‘a = ] [
Apudramiauiuia 2 qaniswiaqaulsn dauqasiniu Mn was Zn Hassuansisiuinely
ynrzazreannSIdiuie  awmpudaniiaznannisasnuienislugsaunemms  Tuseh
- v e o o P 4 e al .
Cu Wy HAuuaAnsienn WakwinmsiauasUsudagiandniridimanluyGou et
-3 ] ] AI' ol d” 1 v 3 -J ol
lsfimsamuunnsineesgemssenine 2 gadaninulun@uuiiAaudraleniieuFuuway
Aufinussuluieau e Koo and Young (1977)  ianisAnmnisiluuwlasiaeimng
T alialn 2 ggnizaTiAuln wodliauuANANTEIsINEMIT U N, P, K, Mn Zn uas
Cu Aeudnunn dau Clark et al. (1989) wudtAduiuass N, P, Mg, Cu uaz zn u
Tamarillo 751974 2 TRANEHA AR waziuwaitumilouiy ud Ca uss B uanAtany

Aaudraunn aeeniFuanudu 2 Tuandraiuunn

2.3. poudinduressinemnsiuluyGauiiiuainaunsasns

231  wealiunisniamuniassinaiuns

o ar 1 =) A\' -;’ 2
AINMANUFREN ILNTEURINEUINERTNIIANTNAN 24 aou Tasuanidiu

AUNGUA (above average) UIUNAN (average) unrlirae® (below average) [kenAsuatumn
t [ ¥ 4 Ai' i } ) L4 & b
FanfiunssaunraIndIrTaIauarTNaudu netluasuanlndiAuaiy - neinisuenld
o=l - L s v ' LY
FEmsdssilivanuanysniressi lasganrutagesly raely suisasnsern W) sou
furedn 6 aawih 30 aru WiufethunousrATIRARBUALENEY 2542 - NUFLE 2543
1 Ld )
Usngdn wwldumslasulssgamisiuasumaiiidnsusidwaneiy 6 aauaniiy
FasthansuAtR 1 (gUF 13a -13g) WsnfFeufisuszndinasuniianuanysoizaswiua U
J [ L 4 ]
nan warbidsed umngin Taeialdudoauifianmanysald sinacfiuminedseslugs
H » 1
niraauhunanauachidesd (JUR 14) wanainiuaaunguadoulugiuuainiaviianunds
FurasnamsuausnlatiantradNid N, K, Ca uar Mg gandanulidesd  atnalei
1) 3 ! ' L) - L 1 A
AN THRIUUARTNEN REWUAUANANTENI W M MIANTIANY 1y ngui 1 HAcumn

13
[} J - 1} 1} - ‘i 1
Y9199 N UAT K YT NAu 4 31n usl P ua Ca uansnaiuias (U0 13a) douadulungs
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P ) ' P - o - )
% 3 HAMNUANANTENIN N, P, K uaz Ca 11n (U7 13¢) lurnzharunguil 4 HAuuansag
=M N uaz K dan usl P, Ca uay Mg usnsnafunan (Uf 13d) nsiusiaznguaiuiiain
1 1] - 4 J 3 -
UANANNIBIFIRDMITUANAN U aruuamiatadiasuian mslddeldunnBuu smanninas

logrsinee i winuraudsrtBaniliuiusiaeisAsuduansnaiy

23.2  anuwdnturassigemslulynGuuainaauinwmsns

ArdndurasInemInedl (mean) uazAidt (range) ¥8381RBVNIUA
azgfin (Wdeyandnszning Weuganau - furau 2542 Fufuszoznafvnsanlunmady
fathslumBuufiamsiansd) tesmnuydowi 30 anuliuanldlumeni 8 uaxgUit 15
INATNUATIURENLTY

2321 lanay : Acudidures N fidregludosnyq A szndna
1.94-2.38% TnuAnadowinil 2.15%  eunguaiiuualiniiazi N qendrasuthunanauas
anlifeuAdntey

2322 veavafa : mududuses P HAAnsaiurzMdn 0.17-
0.34% uARRREBLR 0.22% wintdu alinszaauRifiAn P gandn 0.25% Mt 4 agu Hawtin
nauauRaziiAt P gandia@n 2 ngufinay udranuanseAeudnaies

2323 Tnunavion : aveididuses K 10ie 30 asuvinfy 1.95% Taus
Faandadudus 1.30-2.66% Suflufiuansrefiureudtann Taeildude sounguit
wnliufiaziimaududures K gendranuhunansuszanliresd lunsdiffii K Aty
Aungud douluaiaswudn antagonism sEudna K il Ca uas Mg

23.24 ueadoy : Aadnduaes Ca HAwmndviudeutiienin
swine 1.34 - 2.62% TanfiAnieds 2.01% AuuANANeT89 Ca sewdnnguliruda Ae ndu
aquthunaniimudnduaes Ca gandingud uazlidaud mmquﬁammﬁmmmn Tuine
anuasangaiiadindures K gein9ifin antagonism f Ca ArfildAssndnganiuna

2325 unnild@ey ; Wwdeeiy Ca msdntures Mg luaduliress
ndugandanguaakaziunats Reiunes antagonistic MU K Andrnanudadnedu il
uﬂqmwmu'nm'ﬁ'\r{nﬁ’q 3 A9 K, Ca unr Mg axnudn §i antagonism s:m"mﬁ']qlmm{': ne
@Nzatnede K f1 Mg Aeudnadaray msdanissnais 3 # avdlaaingnua sty way

AFBIATIANMNANARTIBINI 3 s1awFenriu
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A

2.3.2.6 Wéan: fiFndaus 455 - 169 ppm TnaiiAaae 90.6 ppm AN
duduiedores Fe szwinangauansineiidlainnin aungaiisananaudanlugindnlu
hnudeudings nisdanumdntasnsnensliinnmiiausigiu

2327 wumila : m'mumnfiiw:w.iwfi']ﬁ'ﬂqmuﬂ:dm;mﬁﬁ'm'?u Mn
ABudnanan e 40.6 - 477.1 ppm G 30 82U wesiiAnads 127 ppm Yaiitiaasn Auwng
qqufldn Mn geisanaazanannmsldiefiil M uesdilszney uanmnﬁ'wﬂnmmﬁﬂ.ﬂﬁu
gaguwLdn vanaauiAsEedn nsld Mn (v‘?q'lugﬂwmﬁuuazww'lu) e I URNARR A4
051 Mn 110 neaauia Mn WlugeAeaaungs 2 uaz ngu 5 Teaaua 2 nguiiFanm Mn
luauf_gqnd'\munfiuéu'] leRansananududurss Mn 189k 30 aauazwudn aaudnuann
fimndudures Ma Tludaus 50 - 100 ppm uazilifien 5 mw.vifniuﬁﬁﬁ%gqnd'\ 200 ppm
Tusnuitifes 1 muwiﬂ’fuﬁﬁﬁmqndq 250 ppm (ldurigau muneiae 53 -geubiiinisaamy
Mn gedmsiaiunsanqauiquiiinln daildademosd Mn Wlugeraiiesinaus)

23.2.8 ywauen : Yo Cu Wludiemuduwlsgaunneiaus 7.3- 627.8

pom Wesnmisldasusudngienil Cu aney suiildaninudngiatenieldarsii
# cu (luasdsznouti cu Wlinlszunos 7-15 ppm

2329 finzd : Wudeaigasniiu zn Wlnfianuulslemuunn
i e doust 2.6-61.7 ppm  UALEIANARE 18.9 ppm ATNWANANTEY Zn FEMINNGNAIUA
fusnubunanauazlidend Aeudraduda AefAiaderes Zn wiafy 27.4, 13.3 uaz 13.0
ppm §mFuacungui thunany uarlidesd mudiAu ﬁ'qﬁmqLdmf-nn‘ﬁmﬂnfmﬂuuﬁqndu
anAfURnm Zn Wiaugandn wenanifufaiinsienu zn sannd Mol zn annndy
nziuﬁuq annsdanadaasulamudn i 30 aaufidnm e1mema zn fuenisnn
mamm?ﬁwumnﬁf&m en0nAfasiusLINIEY Koseki et al. (1987) finudiAudaulugi
YgmnBeilumenziusaniiFunadenzilududeudioii

23.210 fusay : Aonaulsioures B Wedsuiusigiug SAndeudn
Yiae A HAndaus 33.0-68.8 ppm IntfiAaReT 47.2 ppm A M3 30 @9y imﬂﬁmﬁ;'}qmuﬂ:
Agaanatiluarungud  dousrunguiinanauaslid finnuuansineres B szndnacuies
ndangad atlafimn aaunguatiuntidaziiiiais B gandidin 2 ngu araiiasaantn
aqudaunazimsdany B Winuie leaenizdaaieuuammdimsasnasn 3 liluyGuul

5uncu B adinaiieana
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<l [ - - -
AITIN 8 ATIITNIUIDISINE MR (mean) uasiide (range) 1848108 MNT Il Goy

199A2UNGNA NgLUNa1 uazngulifond 1a982unTouia 30 aqu

Orchards condition Above average Average Below average All orchards
Number of orchards 12 9 9 30
Nitrogen (%)

Range 1.98 - 2.36 1.95-2.25 1.94-2.38 1.94-238

Mean 2.21+0.035 2,09+ 0.035 2.14 £ 0.054 2,15+ 0,025
Phosphorous (%)

Range 0.17-0.34 0.17-0.27 - 0.18-0.28 0.17-0.34

Mean 0.226 + 0.014 0.212+0.011 0.2104+0.011 0.217 £ 0.007
Potassium (%)

Range 1.56-2.66 1.58-2.26 1.30-2.38 1.30-2.66

Mean 2,10+ 0.035 1.92 £ 0.065 1.79 +£0.12 1.95 +0.058
Calcium (%)

Range 1.35-2.46 1.73-2.58 1.34-2.62 1.34-2.62

Mean 1.98 (.10 2.15+0.11 196+ 0.14 2.03 £ 0.066
Magnesium (%)

Range 0.26 - 0.64 0.30-046 0.35-0.48 0.26-0.64

Mean 0.388 + 0.032 0.392 £ 0.015 0.409+0.015 0.394 £ 0.014
Iron (ppm}

Range 45.5-169.0 58.1-161.4 46.8 - 125.7 45.5-169.0

Mean 884 +12.5 994 *10.5 84.8 £ 9.16 90.6 £ 649
Maganese (ppm)

Range 53.1-477.1 48.8-248.4 40.6 - 225.2 40.6 - 477.1

Mean 132 + 342 141 +26.0 106 £ 20.4 127 £ 16.6
Copper (ppm)

Range 7.8 -240.7 7.3-627.8 7.5-63.6 7.3-6278

Mean 92.0+ 221 150+ 79.2 23.4+587 89+ 26.1
Zinc (ppm)

Range 7.8-61.7 2.6-226 6.7-177 26-61.7

Mean 274+ 4.62 13.3+£2.18 13.0x 1.36 189+ 234
Boron (ppm)

Range 33.2-068.8 39.5-554 333-572 33.2-68.8

Mean 538+ 349 45.8% 2.02 40.0+ 2.31 472+ 195

* Mean + standard error
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233  Aududuresimeivasislueed 30 mutﬁatﬁﬂuﬁummmﬁu

dathieyaiitdainds 2.3.2 unFoufuAnnasg i R 1 Taoui
aandu 4 szdv Aa 1) ﬁ'i'ﬂndﬂfi'lmmjwuﬁﬁwumﬁ 2) agj'lu'd'whu'msﬁ'\uﬁ'\ [enesausn
IRIANNINTIIN 1TU N HAmIRsgavinAu 2.0 -2.3, r-i’nmmgmé’i'\ 0 2.0 - 2,15, AMMATIIUGY
:2.16-2.30] 3) agflumaAINIATIIUGI Ua 4) gandrANIAsg uamsFeudiouliuandly
g7 16a-16d faid

2331 anudufuiisindidminsgiu 30 acuihdnm dasunFaun

mﬁgmm?ﬁhndﬂﬁiwu'\mgfmé\"uwi 7 - 20% n'a“.:f-nﬂﬁ'watui'l_uﬁ'\qmm?ﬁ'mum 8 1%im laur N,
K, Ca, Mg, Mn, Cu, Zn uax B 1a8l Mg tas Cu ﬂmuﬁs‘iqndﬂmm‘ﬁnumﬁﬁu 20% sRIANH
Wil N uaz zn faausndnunmsg 17% &1uiu P uas Fe W hiflaoudiardidiuaeisg
mmﬂulué’;'\nfhmmg'muﬁifaehqlm

2332 arududuiedlutaminss muvgﬁ"ﬁuﬁ’q 30 souffiush
ating dndngilannudidurassimameis 10 seglugnAnAsg AR Al (sosviarn
NS NAIMALEY) N Cu Ieflarufifiennduduegluriannsgin e 27% (Rt
aaudawnniinslanuanssudngiail cu DussdusznauinliunGuuilarudduses
Cu GINIIANIRTIIN) dwiusnau ﬁﬁ"mﬁﬁﬂ’]’mLﬁ“‘iﬁéﬁ‘]F]ﬂ')ﬂﬂ?ﬂfil:'lu‘ﬁ‘ldﬁﬁuﬂﬁl?ﬁ’luﬁq
sl 56 - 86% 2L lEAAIN mw?';'aeuﬂummmgﬁummﬁ qzﬁ’m@gﬂwﬁwquma‘gmﬁqmnm"\
g9 Tneanizetnaia K, Ca, Mg, Zn uat B ﬁhﬁaouﬁﬁmaglwﬂqammmi‘g'\uﬁqmnndﬂ 50%
il

2333 anududuiiegludassandndnnasgy luks 10 sARRAnE N

]
' =

- et v v , . M o -1
srgariacuitiAAdudugainddsnasg ity Tae Mg lluspiifiaaulunguil
v dl i =4 nl’d 3 1 n‘ . | -
tiaufiamies 3% uar N HaouRdlAngeandaninsgnnnigeluussan macro-nutrent faeiy
< lﬂ' d’d s v » [ 12 b :‘/ - ‘:J d”
AB 17%  dousinduq ilamdnduraaugandiAmmssulaud qasneg e 5 aila vielt
Wadrnnisasnunielueddaiiane

diauanasueandu 3 nguaniidauialife nguacun drunanaualidesd Usmngdn

aalungud asfimududursssmamnsiatsangandinguiunaranFangulin aniuein
1 [ -l ‘u [ X : J .

Mg T lunguATAMURARINNASIRUDN 43% (5 ANTiaMNm 12 891) arveuiiadisannann aou
] 2

Tungduadiulngiinsldds N-P-K Tuliunnge wsilddeiiil Mg vse uananiusuduiuna

da uazil Mg ey MHAA antagonistic sendine K Ay Mg 18 Tuanishlunguaanin

) e o ol

nanuaslidesd Tniinisldie N-P-K Saundt maiiia antagonistic $¥md19 K i Mg 3ehigu

o - - 1 :’ 1 A 1 )
wre dmFusigdaduiunudt Zn  uayr Mn lusngiaswuniseialunguaouhunannacly
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o e ol

AsgANINAd luaIungua Weanluaaungud sindintsldovaaluge dadu BawldnluRuazdl
Zn Wiy uiaunguATIAtRENIn
andayanisdrrrapnuidudululimFovresaanunynsnsasnudy faidnanui
annsdssiiiuuatsneatancdddy uarsnmstsziivasssmacudoiuinduacunl
nnasedviaaneny  Adeilacnalisugadessinamisein q adun waznislduses
o, 1 = (=4 ] PR 1 -
nwmsnsfidwniuies 3 519 warlifinnimaseuananiRresauiifasdesivaruiiu
Uselunizessaaims tiu pH wie o Buvtedng :auias nemissng 4 fae wanaintiy
Wlinaiu nedaniesinatmisatianiia Aasfiuaserfurusinemisinglionils i K fu Ca
=) - i o =4 e v - ar d‘
WAz Mg 3B P iU Fe, Mn uaz Zn sy nsdanissinemisdamsindsarnsinesduie
Wilinenadslunay A wdusigeimnshituuliinisrnadwiunGouidgnlunmans iy
28nfe K, Ca, Mg uat Zn (A31nduauaiuiidneg lunguandnAmnmnsgiu + nguiinsgi

A1)
3. Aanassugmsuluniseu

4 A © - ol v et u -
Weanrwee inmsnRsuilasigemisulunFaussudntiiug  (ganisaioy-
+ ] * H
vl 2541/42) warllit (ggnisaseyBula 2542/43) wudaduualindiRseitliuda fan
+ LY 3 1r = dﬁ’l‘d 1 } 3 =] =
anwaniAuANsNiuAsuTNINRe  URiduandeuttegn waziianutlslsouresgnmgil

>
wnfa anAnIAaluRBUEuIIAN 2542 - ungIAN 2543 Aau Aniandndurassin
e , = Y 14 oy oy @ e e

MBI 2 gagnmAedsanudndiuressne s wadlideyanldiliiuiaivun
ArdndunmsgudwmiumFau Qupdh 17) dvduanudnfuinasgiuressigemisuand

Tlupan 9
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= ] L T 74 1 =l =4 - ] -
AN 9 1WA N'ﬂuu’]ﬂ?ﬁ’]ulﬂu'ﬂﬂi‘qL?FJ'I.ALLE‘?JUW!E_Illﬂ'lJﬂ'] mma‘g'mmu

| 51RIMe ANNATFIU(LAN) Annsgiulau)
LNV(%) 2.00-2.30 2.00-2.40
LP (%) 0.15-0.25 0.15-0.25
K (%) 1.70-250. 1.50-2.50
Ca (%) 1.50-2.50 1.70-2.50
L“I\E (%) 0.35-0.60 . 0.25-0.50
Fe (ppm) 40 - 100 40 - 150
‘ Mn (ppm) 50 - 120 50 - 120
Cu {ppm) 10-25 10-25
Zn {ppm) 10-30 10-30
\ B (ppm) 35 - 60 30-70
N o 2.0-2.4% Budmuntd 2.0-2.3% saflutaaiAeudnauan uasAeudnegn iy
Arundudures N ildanmsinmed N iR 1 Sengeamlsznn 2.30% ansfRdeiiaonm
X o

u

m“m"wmmmsgmﬁﬁiﬂuiﬂaﬁ;%ﬁﬂLﬁﬂﬁtﬁﬂnﬁ’uﬁ-ﬁgu W 2 Avanandudures N geaud
Yoy wazifieRansudn N ﬁqqnfhmmma‘gmﬂﬂngfh Saquniuu 5 a9y (17%) Rileganda
Fi'immsg'muﬁm%qndﬂﬁuﬁﬂnmnﬁﬂ egflutne 2.32-2.38% Aelunalfifazadresiue
smsg Ammegiubiiaes N dhazeiugas 2.0-2.4% fieean nsWiresrmaofiinu
wiinazldila N f1 dlesanndedasinlinGuuesnsendnitelioansen uasinlinandou
widh  AEnsitnldtelulnnauindiomell  nsuluasersrisaluseanndmduiu
(Leece et al., 1971)

P & audun mmzanududugegauazinantes seasonal variations InfiResiuils
udr uenandu saudrunniiadadures P aylugsAmmsgiimualife 015
0.25% iavaniims\dilavieanasaatnesiaiionnuiu wazannmmsaenansudn Wlina
Anlinunis11e P (Atkinson et al., 1980 )

K : waowdu 1.502.50% mazAisaaunduiures K 1t 2 ﬂasﬂwﬁwﬁ

war@uguNneg lutRANIRT§Iu
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Ca : waswilu 1.70-2.50% mszaradiduressmamnadois 2 Diiddely
101 Tnasindayarasmsy. Aasnadndusinds 1.50% dnes Wisaarninaain antagonism
sWIN K AU Ca

Mg :  wWasuilu 0.25-0.50% Wz Mg M1gata 0.60% WRaainnshinudl Mg gaunn
uarnudNfia antagonistic it K atasiudn tewdidnasil K Tuhueglussaugainu

Fe : waewilu 40-150 ppm wissiivarngauiiiian Fe §4n91 120 pom uanamiu
Tumpaulinaressadssmpazldrunnegiuaes Fe Asudrandraiu 40250 ppm &

19

ugthlla (Hanson, 1993) \usu

Mn © ASAN INIZAT Mn 98993 2 1 ladinarueiuiteliAn Mn gaasaanliudn Azl
ArrdudulngiAeaiy aoustiusnd Mn ganda 150 ppm LilFRunanuaims toxicity wee

e -’ ] 1 ] L)
antagonistic M1 Fe usatgnla usrainmsamsanarswudrdnlnnilddminsgiures Mn
ANTINANT 11 31-160 ppm & WMFLAT (Leece et al., 1971) 25-150 ppm @iy usthila
(Hanson, 1993) %38 25-200 ppm AmFudu (1Fudu) (Chang et al., 1996) iy

Cu : AWAN 10-25 ppm MsAmuAAIATTIMIEd Cu ildAaudeenn wezen

L7 1 ] - [ ] 3 A:l' =l [l - ntl
Arduduees Cu uanAiun uazdoulugiAsudege Wasnnnisdiavuglsudngian
=4 -~ ] o = d‘d i L 7 °' ] [ 3 1
i1 Cu \flupaddsznay edwlsfinu Hunanmiiamanududunindt 10 ppm wiseud1lies
1 L 3
zn : Audn wmezansdnduees zn wde 2 1 agludestidudoulue
B : waswilu 30-70 ppm e seasonal variations gasdliliigeandrandniiiuda

uarauii B Usraunns 30 ppm AlnMRnuad

4, UssanminTHANARYRIITEY

3 - o 1 i : -
mafudeyanandmamizuuiilddeudnen  WswinaunwasmGauauiums
s o
warpinsareanadendann ANl inmsnsRInenERdanIsHandsRe I AN INAN
i e I3 = 4‘ - 3 A’ o II) L] -3 ‘i'
ABamslagnIIAALAINAYEEY Tansiausiill unamasinaunssie 2-3 dlaninawdiuies
wanalinandnsengaaialudugalan  Jadudaduddylunisiowuamatuassalinnn
v }
NIIRMUNARBATIMNA VERRALARayGauliRedsunate teliuaunda daua
v alst « 1.9 LR S - o :‘ -t - v o » v

Waouhiimauanysnisassiusn wilinaudmiss nasfuiiwineandanuwiasainldeinuin
wsrzsaniulugaanaidrialifntadaiull  uwasFevinlasdniiandwnglasans
WenAniaetlum lumuniniunandn Koseki et al. (1987) aaldAnsmianduiussswing
4 [Ansgege uasdurgudnats (arundnaesna)] fudwdn delflunisAuan

vwninuanFou Taawmsoldliuad uarihinddpiimadFiiumn Fadssnmnianandn i



76
P

TasfvdmounayFou udaueanidu 3 nqu A suanmsg e W@nndanrsgu wazing)
4RSI uaeR iy duinaunanareurstngudian 5-10 ua taldiusaunulumse
o :’ -~ e 4' -d‘d"d dl ﬂ.' 1] b 4
AnmaniminuanGeu  TRiUNANARImRReUNBaNAYT B Indauluniaslddiaugn
<l 1 ) =3 ] ] s o dJ v 1 &
nEtunndRTanet  ezuanFouaainlawidindusuiunoaudaiang  stalsd
- 1 P o . A v v 1 -1
A Wesnguszihuilunguinaaiu nalasnisiedadnitsrannsalddayamariiduuw
v 1
malunisAnmlatig dAminiminuandauazinnunasetwsazasulduaaldly msei 10
ANATNATHLTY HANAMDRLTENFTUNNT 30 suliAwiiny 132.25 Alanfusiasu Taedian
Argainil 41.61 Alanfusiasuuargeqaviniy 237.17 Alanfudesiu  Juiudndunlsdeu
$rau9n (fn standard deviation ¥BeRaHAMIRAY Uszunm 40%) SrfiRrsunnieluarudas iy
’ ' . . aon, d‘ d . ] L ] L
QWU A1 standard deviation IavsaNAREAEMElUAMREAY BAoudunlsAsuditanin
L4 H " 1
[utuAeRIuA 20 -100% @2uRTAY standard deviation mrdsuinaiaziluasuiiinnsdanas
1 1 1 = A o -~ - - ell -' .'1 1 - n:v ) =t
Aawi1aR Fadinsasiiviauasnandaiainane  Tneialhudn nandnainaundndng uae

thunan fuusltivfissgandraouilbidasd (gUn 18)

4.1 anuduusroudneandaiyadNiurassinemsiuly

-~ v o o " v 4 e a o ‘
iiseanliuaiinnnduudssendnasiunaluaounnn  dsinAmandnafusaus
azasuNImANNANTusTuATuddursisga s ulussnudnliandniuiia Bn
] * H
Hywmisreiidayatianfnlyl (30 a) Aniu Sahdmandanliveusassiu (single tree) M1
wia ANt TuANdNd TS msusazeiia teldidhuuuaniinisAnmacdiug
sewinBinusigansiunandn Taelddayaain 30 asuiiinisdrsalulifduan usiaz
o : ,
aouldeiunGuussnnn 10 fu usillasnniisunGeuluanusineg meluiing uazuneiulificg
< [ v o [ =y 3 <4 - -l L ol 1 -,
Aldpry 300 sy AwFunrsiansandasgemnareliadnlaiivue e idninadananin
1u&nn19984 boundary line Tana1991 ieANARUSTENINanARuarTadt A Amuegh
» 1 L3
@y boundary fine wamdrladudu agluanmivnnandsn AuFINIBINITREUMANNS
boundary fine M1a1nnasAnEn luiels  wiarunsolfldnuReatwduiu (Righetti et al.,1990)
agnlsfian lulifua  nasiadldAmanuduiusiiivad Atynalid  (strong,  significant
refationship) seudNANAS NRRTYIALTR viE AlNIRIEnaNAR MU A MdnduTeNs s
amsluluvia Bunusgeimsiuly Taslddeyasnmedrsaduhildonn mmedniiffads
4 ’ «af d‘d ] = = o o ol o L 1
HINNAI8IRAMITRE NIRRT HAABNANEA 11U AN MEINA 19A uues wFelladtauy Al

‘J“ “' 1/ - ﬂl } 3 L i A’ -~ o -~ oy o
anuniiBunusinemsinzanlinandanils Tadumartanduiasriamsfninndu
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AT 10 LAHARUAZAZUULAMNINIDIHAY3HYE MNANANEAINTIIU 30 fou T) 2542/43
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2. Anutnturassna s lundaunasuanin

2.1 fauinimvnaanatla N-K ianswuy ;

Aula
ANENIUTEEIR N, P, K, Ca, Mg, Fe, Mn, Cu, Zn U8z B 183UARLANTLNT

Y

naand luudssReusaenqaninaiyiula wanslilugUi 22 aangtasnudn wuntiiunis
Wanuassmemsesant Tensazdsaduiinslunisdnmnbdli 1 ower 2 Tasile
wBuadai]

Llpsay - eoduduseshilanauiidieudnpsfinaenssozinafifumeting
wazAoudtaiileluotsnnTy FesnsanuanisAnei 2 Thdauninudamdidure
lulnsiauanaadniaaludoniansganisadydvia ﬁ’ﬁmqLﬁmmnﬁmmﬂa‘lu‘fmmuﬁﬁm:n
afilreutnags liRilasswRnmesennsduAuiauazninivgne Avhisnihiiazdes
ideuiesgiulanaueenainiuud Gavdivldannnsiidelulnnaudam 1,000, 1,500 uas
2,000 n¥u N/ Suareudttersaanududuses N WlunFounaenszozuaiifiushetine
HANTNAREITUANAIAINNINAGSIT8Y Leece (1976b) ReMEad nsldile N Anlany
Wnduras N 1u'luqq'%u usi Leece (1976b) ldiler N lusziusa Ae 0, 300, 600 wax 900 nFu N/
fu amganUssmswisiin Wi binsuauassetls N enaidlassin nsravausssieforesls
naialfraudnadn mwanz N ldlunisuanlusewvifesyludauiiiiu new growth unann N i

zanlusiu (Dasberg, 1987) lwiusamuni nsldids K it Wiflnasemudndures N
Wi wanmmasesiuansiafuiimiluduuasfis Amoauin nsldle K Huaninly
ANtuduTes N Wluamnal(Cohen, 1986: Embleton et al., 1973; Leece, 1976b)

vaawaia : nasldu N lwdasn 1,500 nfu N/F saufid K dms1 2,000 niu K07
fu inbianaduduaes P gefianlusziing 6 ffummanes winaslddls N ludasfigendnil
(851 2,000 0 N/ sirtiAaudnduses P Wlneass uenatniiu danudnnisldile K lu
Sageasintiardndues P Wuluenas Seaenndasiumaatutes Bould (1966) fiwudn
msldds K asvinlianududuses p Wluueddlaanss uddaudaiusuaues Cohen
(1986) finudn n1s1dts N aziliaruidnduaas P luluanas T nsldile K lifinase
Adndures P Iuludy

Thunaden - nsldile K ludRsnge (3,000 nin K,0/mu) fandula N ludmsen
Flaanadiduses K getudnten uwiidleldils K Snsgesaniu N Sasgeazinli anudy
Surss K Wuluanas Seadrefuiinuluinsy 1 Falud (Embleton et al., 1973; Cohen, 1986)

warthila (Bould, 1966) W1 (Leece, 1976b) srfunisnaaaaniluualiulidl K fiaga Thurimsy
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n1sMAsBY N3K2 (2,000 nFu N/FW uar 3,000 nin K0/ Juilusirfuntsnasesilien Ca
uar Mg Saatilungugaiige

nsiAadndures K WlubivBounlsannin Gawlinasiinnsldly K ludnm
AurnsinaiuAsutNINAnIY (2,000 uar 3,000 N3N KO/} raiiasarn dniswialdiadly
3 A1 Leece (1975b, 1976b) :eanudn msldije K Tauninuialduansaialifiuasianaady
Fures K WU uaz sweet cherry fitlgnuudumsefisl K i uazuusindd enaazmaaldily K
Jmnsnnaidasie Wifinasanisuasuulas K ly

= oy p o - j o e o :
wAALIEy : AadndurswAsduniuulsatludomany wwdsefuiinglu K us
= o b e | [P v 1
nindasuutlaszes Ca anfud iy K nanake eanudnduees K ana Amndudues
A. é’ L alld L d L - = P
Ca Win1u tnamfunimaasnianudnduras K a1 ErFummasesi 6) Harududuve
Ca atjlungugean 39 antagonistic ssmdn K iy Ca anrsawulivialluliusduiy (Shear
etal., 1946)
= 1 1 =l 1 L 4 =t i =l

winEeY ;- AENTuEeY Mg TulunGauluusacArfunimaasdidnlndiaes
fuasaaszazaiueet g adnalsiay Armduduass Mg inulunimaaeapsaiiiisan
ABLANGY ARBETEUIN 0.3-0.6% Htnaiusistnfeugavitawitduivuaaduduaes
Mg fndr 0.3% walirazunaanmsldyulalalniliunduludsiueeiggnisssaduin
agnlemn duiirdanadn WelunGuueguindu anududuass Mg TulunGou Huuali
aaaABuiN AellANRAY 6 AFUNIMARENAARIAIN 0.55% LWIBAUUINTINSITLGY
BEN INRBINEN 0.30% lwmaugaiie TauanAanuanimmaaadludld 1 uas 2 fn %

' | LA 4 ] 1 1 L -4' P A‘
wudranudidiuees Mg anasAswdratiandialuliontgannay
o 14 k4 lil d" ﬂ. =i l;’ ] 1

wan : ArNdndures Fe omudialufienginnau Insanizludesinuredns
[- ] 4‘ o A=‘v 3 v - P <4 o -~ |
Wiusatin iasanmanidusiandndt ldiakeunlune dmiveninareanisldly wudnilug

v

i LIS 1 g 4 =l o = “ = o
reroNdnturaananlulustnidadtdyneadfdelueny 4, 7 uaz 10 ey Taufnfunis

s SR

narsanliaIdnduaes Fe mnaaldunsaiunimaaneii 3 (N3K1)  daumnfunisvnaeddby
= - kI 4 ' =4 ] 1 a ' b A e v
Hanufunlsrasrmndnfussninadaudeudinn sliliainisosslieysidaauld
ol v n' 4&’ dl =l .: o oo =

wannila : Arndindures Mo Rnnadiealulianguanau avgwasenisldieiing
. [ C " e P - A TIPS | o
soAdnduTes Mn Aswdrsude TnslanizatnafadinlunGouiienyswus 6 weautull 1
arudndures Mo luluuansisduetniivddAumieadn  arfunimmeaesiiadudy
189 Mn sanldudmiunsmaaesdt 5 (N2K2) lwsueirmfunismaaasld Mn gegaldur
padf 6 (N3K2) mslddululasiaunia 3 dnsdouiunisldeinunadenludnssilifing

ssAmtENduTae Mn winslddeiwunadanludnogainliaududures Mn ansudntay
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] F L] :
sadudeldlatnunadanludnmngeinmlulenauludnmgs Joilf Mo Wlugeiuetne

un

raanansldirediduges Mn iisroelidmiufesiiem uansafudou
479170 Cohen (1986) $1e 30 nsldde N vl Anaudiudugss Mn luduanas wsinielg
K Lifinase Mn szt Embleton et el. (1973) nudn nagesnsldy N Lifiuasenan
tBndue9 Mn usinsldle K B2 Mn Wluduaras dau Leece (1976b) wudn nasldils N vin
1 Mn Wlufls Rxtuetnann Sninazanannmsi pH anasannsidile N dounaslda K 3
naAswinatias ws Worley (1974) na19d mislddy K Huavinli Fe uaz Mn TludAnty

&anzd : melddy N war K ludneeinge fuaseacudindures zn WlunFeou
Aaudrann Taanizludee anglu 3-6 weu RNt AilldTulsaeudnann ands -
fures zo Wlnddwdndes ludausnsaannfuieethe udmntumaduduzes zn az
Pi'au'ﬁqamﬁﬂg'lwﬁwuﬂu-] wazasaadndeslutnalareggninadiuin  udousnsenis
wWigdule nsldalulnsaulugngsine dnadeuiradaosonudnduess zn winasldly
Tnunadnafisdu wliaundadures zo Wludidu wanimasestiuanmaiuseaues
Cohen (1986) Andnadn msldtls N Minlfanududures Zn aaasusnisldila K Wifluase
A8 Zn Wae $18971189 Embleton et al. (1973) Ainudn mﬂdﬂuﬁ’a N uar K Lifl
HARBAIMITNIWIEY Zn dau Leece (1976) s1eud1 nigldiju N vinbiaoududuass zn lu
oty

Tugau : Aoandnduaes B lwudazAfunisnasasiivuolinlunaduaiy Ae
dndudntesludasiiluiiany 3-4 Geu uazasiiagludosueu autleny 7 deu uazanasn
wndeslutasineredgaian @R 22) (Duirdaned Wwinilundeuiiongmwin 57
{BEUITM WLATRIUANENEBY B TEMINNFFUNTNARBININNTE909a1EY daumiiniazinan
nsaanin B naslureanemasng iawin dudasieuydouesnaen Sernaauiiondany B &
Y ArnuuansszingrFunmasesine enldldinainnsenld B sasite usiunainnig
Banumaly

doraruduturessigeslluyFouiiierglusswin 57 @eu wwndn
ApA LIRS (AN9ef 17 uazgil® 23) Umngda anudindurassinaimng
AIUNNNTANHUANATNN NATATININAIFUNTMARSILNITUEIR N, Mg uas Fe atinlini
amdnduressinamsinaienizadnefiesasis Baldrasiianuuansraiulunesdd u
aadndufiuansnaiusoudnaies tiadliiiualun iR Wesanlaeidhiuds Ay

% : v o P y b
U.’.li"ll'ﬂ\]ﬁqﬁlﬂ'} “"l?tﬂﬂ LQW’I:‘ﬁﬂﬁWﬂﬂNNﬂﬂﬂMﬂ@q 8 LIE‘UUWIHUFVJ 1M L‘llN'llu’ﬂﬂQﬁ'\C’]ﬂ'l“'I?
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wiars1RAUAINIATFUEIMEMITTRWMFEURaiNd Usngdn araduduressigaimisdou
uqn’-?mﬂsjlu'dqqmu'mm?ﬁﬂu pndy P %qnnﬁﬁ§unn?wmﬂﬂaﬁfi1qqndﬂr-hmmg’m (AR
FIUAMTY P : 0.25-0.25%) U@ gnuimiunImaasfl 5 facidudures Mo aindn
ANAATIU (50-120 ppm) (dnas udlinuaimseia Mn Wluusedals uanannmiudanudn
L ol 1/ 1 ] L 0‘ Aﬂ' < =i [ o
nnaFuMIaaealiaTdntuIeY Cu Aeudint ersilissaininisannuansliudngng

1 1 < L3 =
veu atinlsionn WilddunanueinissasigemisluluyGou

<l vt P of r = ;
AN5IaN 17 Asiiiuedueadsina s N lunFaustuniameu f.A.-5.A.44 (a2148)

AFuns UMER (%) 8579 (ppm)

nAay N P K Ca Mg Fe Mn Cu Zn B
N1K1 217  .34b  236b 1.98ab .50 1183ab 53.0ab 69a  139a  350a
N2K1 221 38c 250b 221b .49 127.2ab 558ab 6.5a  142a  35.6a
N3K1 225 .34b 244b 219 48 94.7a 50.4a 68a  17.7b  38.8b
N1K2 220 31ab 245b 191ab 49 135.1b 50.7a 7.0a 19.6b 39.4b
N2K2 220 .29a 2350 179 .48 1317  424a 79ab 178b  36.7a
N3K2 215 31ab 2122 220b .50 117.7ab  67.2b  10.5b 188b  36.2a

LG

fndnwsnwiauielusssuiida A uusnsamatanscAuANdedu 95% lagds

Duncan's multiple range test

LALAR

naRAmlsziunsremGuuluusarAiunmassaresarue liuaaliluang
] t *
#i 18 anmsazL nandnefusasusamEm s sAiTLINITMARBINAGIA 194.71 -

-

225.93 nn/su Selsiftaguuansitaluneats Tauddamsldlde K ludmst 3,000 nin KO
Fauity N Wdrsngs Jualiuaslinandamndinield K ludnsnnfiona (GUR 24) dmfudn
o - o d o v oo - -t ‘o Yot e '
wingeuaniey  (DuessevindulunisdanFounediaan) Juunarsudtlndimeaiuluws
arANfUMIMAREdAE MARLA 2.91-3.32 nn/du Tdnluainaniignnisageeanls nned
nandnliuanaeiugy  enadissananudindusessiaatmsusaraRuansaiuAsude
4 = wad 3 - :J/ v - v (7 1
vien Adlifinssanandn wonatniy uling nasvausssssjufinlifaudndy wersn
annsaingldlumaaiiiuls uaztingans lildinandelaons udurandauiasasegluie
(Dasberg, 1986) dwiulunFau wawdeRléfy sannsdanisaunsmnslaanse e

MareaiEuu gnivualagssaznaninfiufies 1wa uazpinseresna dall insamsa
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14
1 L3 ar 1 :v I‘J 13 l:lll/ - - = ' 1 =2
RAINANITAALNINAE AT LWﬂlﬁlﬂFJM’lWﬂﬁ]ﬂ\'lﬂqi‘ ﬂ’J’]NNULLﬂ?'II’rNNﬂﬁﬂﬂﬂt?ﬂﬂltmﬂzmuﬂﬂ

]
«a

v = v s \ e . -
ABUTNge wmziiadedauaunn (aaewivetwdainnntulzamneazlauninzemBew 9

dhumanuuanisaraulsrednsmsng

e a I H o o .
AT Y 18 uauﬂrﬂuﬂ:muunuﬂLﬂﬁwmnG‘Uulummn'wmamma'](muva)

Frfunnmaass | vmsineaniy Standard vlinuaeat Standard

(nn.} deviation (nn.) deviation
N1K1 206.82 51.45 3.32 0.35
N2K1 194.71 49.13 3.14 0.28
N3K1 225.93 47.91 3.22 0.44
N1K2 167.31 47.01 2.98 0.45
N2K2 167.64 71.82 2.91 0.70
N3K2 181.67 55.26 3.23 0.57

AIUUNA

nnfiusstnaluresanyunaii ldiResfuntmeaesas 3 o (3 47) Wi
WasansunFuudmuanniulsalaun ﬁﬂﬁ’a’mﬁmmﬁmﬁmuﬁiaﬁ'mﬁﬂuﬁa nalAansy
Tiwsnennfudeenatuminfinle Joyefldiamiuulssswindudeudnegs  aenslsfima
azfidufiannniudiy  Jeyannufsunlaseududuressgensildilss lenfiguiy
(gﬂi’n‘l 25) Aainaualidan

lulanay : Armdindures N Asudralndideeiy dudioofufiwuluasue finano
wihadiu neen 6 HeuTiiudetng uarliuanmaiulumasifissniniiummeaes

earesa : Ardidures P Wlubiflaouuansaluneadflnoanizadines
Tudaa 3 RenusnevaMsiusiaeting (81alu 3-5 Haw) d49u 3 haundanudilauuanaeiy
taszuinainiunimeses Taensldis N R 1,500 uae 2,000 niu N/susawiunisléls K
udnnas (3,000 nFu K0/ Tuuntinfiaginlianudidures P Wluaass Teaeandesi
10910293 Bould (1966) Asreaudn nsldtle K inldmrandudusas P lulusnas prnda
fugas P inulugousumaiineudre wAidaglutAmNIRTg Il fifedunmasesd 5
(N2K2) deluny 6 dWeuwniuiiamdidures P iy 0.14% Sedandidunmsgnadn

voow i Ld
tiae (0.15-0.25%) WilarailasnsunFauluauiidulsasinairdeudisnn vnlinsgald
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1 1 v ( i v 1
8§19 P Bainadeulufulaunisund (diffusion) Haldlid fuavinld P lulusn vier 7 P 1y

AurprasuiifiAiAeudnegs (Uszanas 100 ppm P ) lusmuzfisnue A1 P luAusndinn
(Uszanad 40 ppm) wiasweiiaududures P lulugendn

Trunaden waadeon wasuunfideow - msldido K sauiuy N ludasgs Huwg

Wuasili K Wlugandadnmaur wsilianuuanshmnadfanizinadeuiiiuiatinain
1w ifuiindanadn Weludl K geasinli ca uaz Mg luluanas (Ffunisnaaasii 6 - N3K2)
d‘ =t - e dl =in: = i 1 [ <4
Fafulluwadageduiuinulummeases® 1 uay 2 Rdunuazsonrdediumesluig
fu Anuawgie (Forshey, 1969) wanimmaaey 2 Uhtmunluasulinudndl antagonistic
sui K (U Mg Asudraeuda Seinsainaaueinisldio K finasa Ca uar Mg 13 #ail
4‘ :d - 1 1 i =il = =
aallasinanqunaiiil Mg luduAeutnegs (1nnndd 100 ppm) Tuamshaawedl Mg luAY
ABUL19AN N1 antagonism A lisuda
98817 : N7l N waz K Tudnesine dnasdenonudndvrenasigdeudniet
> 1

W Fe winiuifiauuansanataszuwitsniunismaaaluinegasreenisiusianag e
dausns Mn B4 uslazsnfunimmaaesfidrlndiAesiy Gwanswainanue iwudinisldle N

o ) h 1 LT 7] : ‘:‘/ Aﬁ‘ =l 1
war K dnadoudreninsdaanududures Mn luly Mileradiassin asuqsmaildl pH Aau
dege nmsldoenalidldasdn pH uanweiasinld Mn azaueenuanan lwinueasea iy
nsldils N usr K dnasatBui Cu uar zn Wludewdroles Saeunadasaaanindusi
againuauanaialunati

a4 v v v ;e - el - . - "

WetArrudndurssmamsludawiluyGouiiany 5-7 Waw uuAeaE M
uanaldlunnsed 19 uazglil 26 nantsmaast Usngdnsn P, K, Ca, Mg uaz B 1AuuAn
AsEndFunITaaasatniddAgneeta Tnaamzetnags Anuduiuisoudn K
M Ca uar Mg i antagonistic Apudetnanae Wannuidudures K gegaasinlianudy
duree Ca uar Mg fngm dmduarududures P du taldraziiauuandaiulunats

1 L 1 Ai 1 4 ] [ 1 k4 1, i - o ey 4‘
sEINANFuMIMAaeY wiAWisuanseiudeudrades Lhihariinaluninjim dou 8 T
Wusasafisasiareaniipuuanstclunaadfissuinsmidunismaasanin Urngdn deld
o N uas K udniags fnanliponudndures B anss Tasenndesiusearuaes Embleton
lil ’ o A 1 4r

et al. (1973) uaz Cohen (1986) Nt i nsldle N war K vliadaduiuges B ansa

atinlsfimy andudures 8 fieogludasdmnnsgiuinomie 30-70 ppm
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’
a59d 19 AonndndueinsessgemslilimGouswiniiey aa-s.a. 2544 (AU
UNA)
AFuNTT NUBR (%) 8570 (ppm)

NAREDS N P K Ca Mg Fe Mn Cu Zn B
N1K1 192a  .17ab 162a 189 61ab | 104ab 590ab 58 115 36.2bc
N2kt ]203a .19  201bc  1.75b .60ab | 112ab  534ab 58 110 32.3ab
N3K1 1.91a A7ab  184abc 1.77b 63b | 108ab 56.9ab 56 11.8 33.7abc
N1K2 | 208 .19b 169ab 191b 67b | 843a 611ab 68 127  37.7c
N2K2 [ 199ab .16a 172ab 1750 65b | 118ab 6820 7.0 103  310a
N3K2 | 200ab .17ab 219  1.30a .55a |123b 5182 50 119 297a

e nl' =l - o= ar 1 ' ana‘ o d. III e
mﬂnmmunaunuluﬂﬂaummmnu‘luummLLmnmqmmﬂmm:mummmﬂuu 95% laeas

Duncan's multiple range test

LANAR

nsiunanantesauqunaliannroild diarnyGuuiulsanindefinatonn
v 4 sy . - R I v o= vy el
w2 inurrnsassesinuanFouiia e bilisuyGoungainan suyGauuwiuibines Tuwue

L3

all v o 4 1 $r 4 lﬂl
Anesiuiinann Mildannsolsdayangnsia
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#M151an 20 ﬂ'lLﬁﬂﬁﬂqflul'lleU?lﬂQﬁ'\ﬂ’ﬂ']“'?ﬂ.u.{UV!l?ﬂu TEVMIRLADY B.A-B.A. 2544 1uﬂqu

Pldfulelulnsiauinangnsning

Afnng 1UB10] (%) 867 (ppm)

NAREY N p K Ca Mg Fe Mn Cu Zn B
PN
e 196 022 254 146 0.32 676 705 391 259 332
lddendni 200 022 246 138 035 87.1 696 323 246 314
P=0.05 *
WA
e 227 026 209 226 035 114 754 224 296 374
lddedn® 223 031 212 253 0.38 119 773 2718 315 398
P=0.05 : ' : .
ViTNEITH
Wt 200 026 197 277 031 110 446 7.8 117 365
ldenlndi 199 029 197 290 033 102 491 71 116 372
P=0.05 . *
UNINT
(sl 206 018 186 227 040 150 763 68 143 362
ldounm 200 018 177 253 044 107 778 60 145 372
P=0.05 .
ATAAL.
ladend 219 024 231 138 027 912 539 134 139 370
(-P, +N) 224 025 235 156 028 119 632 101 134 371
P=0.05

* JATNUANRIN AT RIALTE t-test RILAUAMTDNU 95%
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alafulotumadoninainansning

AFUNNS NV (%) A8 (ppm)

NARD N P K Ca Mg Fe Mn Cu Zn B
nFTinng
W 202 021 201 210 0.39 970 242 785 284 328
ldidn® 209 020 203 194 0.41 114 201 736 285 325
P=0.05 y
fgung
anly 213 023 182 170 054 97.0 343 493 238 426
WlunA 217 025 183 184 053 946 438 511 255 404
P=0.05 . *
Fudng
e 211 023 207 217 047 125 135 573 295 397
ladednd 211 027 200 257 046 105 172 421 248 404
P=0.05 * . .
Anwg
e 221 029 222 195 030 113 1715 124 281 428
léaennd 210 023 219 189 035 114 173 213 269 411
P=0.05 * ' *
AT
e 197 021 186 183 049 978 184 51 85 385
Té&dend 201 022 195 182 045 989 277 36 73 373
P=0.05
Aids
Ry 217 031 232 225 029 107 691 495 237 407
e 220 035 236 211 Q.31 102 7t9 512 284 418
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AFuns HUSTR (%) AR/518 (ppm)

nnsad N P K Ca Mg Fe Mn Cu Zn B
R
o 228 021 246 149 029 106 704 282 356 382
Wienind 225 023 243 147 028 933 803 366 382 402
P=0.05 * .
g
e 210 028 208 165 037 123 512 908 275 378
Wlednd 221 031 208 195 038 122 67.0 762 235 347

P=0.05 *

*

* HANIHUANANNNADAIALAT t-test NTTAUANITDIE 95%
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AT 22 uﬂuﬁmm:w.i'mﬁnuﬂLza;w'aqmmqﬁuuﬁlﬁi"ﬂu‘immmﬁutﬁmwnmﬂﬁﬂﬂmu
UnFraanmasng
AU fFums | unwiiniedos | Standard vwiinua | Standard
NA[D (nn.) deviation ‘e (nn.) deviation
A 1dvjedin 173.98 86.61 4.06 0.29
ddeung 192.75 87.30 4.39 0.35
ua leﬂmﬁu 191.56 104.28 2.85 0.59
1dlenn# 184.52 70.55 2.85 068 |
NIFITH L'Ldi]mﬁ'n 326.34 98.12 3.51 0.82
1d1Jendng 351.33 38.08 3.42 0.35
unW latjin 177.85 90.06 3.93 0.96 1
ldijening 107.40 80.34 3.87 0.84
AraaL 1aijoidin 157.49 90.99 3.27 0.45
ldtlenin@ 151.21 73.07 3.24 0.16
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As1an 23 uandsuasininrarisIssauGuunldiuinmaduuindinainnisldde

ANUNATBUNYATNT
A fafums | dwinedesu | Standard | twiinea | Standard
VIAREY {nn.) deviation m%\"u (nn.) deviationw
neseunag wﬂmﬁu 276.59 [ 96.39 3.93 0.72 J
ldjendni 202.53 J 60.06 3.53 0.68 T
fFung 1] 403.78 131.74 3.44 0.79 J
dtlani 382.47 124.98 3.66 1.00 )
fudna e 179.38 38.61 4.62 0.88
1d]enins 244.14 70.23 3.93 0.80
Hmm Tarleda 203.23 94.09 2.88 0.83
( 1dijenini 230.41 111.45 3.20 0.82
| 1] 1aijein 194.08 103.96 3.69 134 |
ldjeni 213.45 61.81 3.23 0.69 J
Y Teitlendin - - - - .
ldilenn/n® - - - - J
ety Lo - - - -
l&enng - - - -
EJqdﬁ Yt 182.05 65.98 3.49 0.71
F dilendnd 194.13 56.40 3.45 0.79
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