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WASSANA YODPRANG : THE EFFECTS OF FOLIAR APPLICATION
OF AMINO ACID CHELATED SECONDARY AND MICRO-NUTRIENTS
ON NUTRIENT UPTAKE, GROWTH AND YIELD OF CHILI

(Capsicum frutescens L.). THESIS ADVISOR : ASST. PROF. SODCHOL

WONPRASAID, Ph.D., 58 PP.

AMINO ACID CHELATE/CHILI/FOLIAR APPLICATION/NUTRIENT UPTAKE

The use of foliar application to solve the problem of secondary and micro-
nutrients deficiency in crops is mostly in the forms of salt and synthetic chelates. In
the salt form, nutrients dissociate into ions and can react with other ions in the
solution and precipitate. Synthetic chelates of high molecular weight can hardly
penetrate the open space of the leaf surface into plant cells. Inside the plant cells, they
hardly dissociate because of their high stability constant. Therefore, the release of
plant nutrients is limited. Amino acid chelates are natural chelators with low
molecular weight, and neutral charge. They are neither attracted to nor repulsed from
the negatively charged leaf surface. Consequently, they freely pass through cuticle of
the leaves. Inside the plant cells, they are easily dissociated because of their low
stability constant. Therefore, the application of nutrient-amino acid chelates might be
more efficient than that of nutrient-salt and synthetic chelates. The objective of this
research was to investigate the effects of Fe-amino acid chelate foliar application on
nutrient absorbtion and translocation in chili. Fe in the form of salt (FeSO,4) synthetic
chelate (Fe-EDTA) and amino acid chelate (Ferrous bisglycinate) at 100 mg L*
concentration were applied on the leaf surface of superhot chili. The result showed

that Fe applied as ferrous bisglycinate gave the highest nutrient absorbtion and



translocation within 24 hours. The Fe was translocated from the points of application
to the lower and the upper leaves and to the roots. Subsequently, the effects of Fe-
amino acid chelate foliar application on nutrient uptake, growth and yield of chili
were studied. The experiment consisted of 4 treatments : 1) control 2) FeSO, 3)
Fe-EDTA and 4) Ferrous bisglycinate. In all treatments except control, 100 mg L™ of
Fe was applied on the leaves of chili at 7-day interval from flowering to harvesting.
The results showed that plants with ferrous bisglycinate application tended to have
higher Fe contents in leaves and roots and Fe uptake. This resulted in greater plant
height and dry matter and gave higher yield than that of Fe-EDTA but did not differ
from that of FeSO,. The lack of difference between ferrous bisglycinate and FeSO,
may be contributed from the lack of nutrient interaction because only one nutrient
(Fe) was studied. Therefore, the antagonistic interaction of positively charged
nutrients was studied. The results showed that the use of nutrient combination of Fe,
Mn, Cu and Zn in the salt form reduced the uptakes of Fe, Mn, Cu and Zn, but the use
of nutrient combination of amino acid chelate did not affect Fe, Mn, Cu and Zn
uptakes. The results also showed that plants with mixed nutrients in amino acid
chelate application had higher nutrient content and uptake, plant height, dry matter
and yield than that of mixed nutrients in the salt form. It is obvious that the
application of plant nutrients in the form of amino acid chelate was effective. They
were easily absorbed and quickly translocated in plants and were able to enhance
growth and vyield of chili. Therefore, the concentration and frequency of secondary
and micronutrients-amino acid chelate foliar application on the growth and yield of
chili were studied. The treatments consisted of three concentration levels (20, 40 and
60 ml/20 L) and three application frequencies (7, 14 and 21 day intervals). The results

showed that plant height and dry matter were not affected by all applications. Yield



was not different among all application treatments. However, all amino acid chelate

applications gave higher yield than that of the control (no application).
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oI5 AN 9 Negluaisazats naraillunaseamlanazatsen  ilmAansanazneu
3 v Y = a a 9 Y A
uonnntiuuaImMsgariniathnluestilszansnmiesduilusigerisnllszgay msy
soudavesthnlufidszgay wnndnlszquan dlviime maswdnaunulszguessinens

(09gnT Toanan, 2549, Schonherr and Hiiber, 1977)

=
gntan

o a1 9y

33| A &2 A ' < 2 [
@A UAIN LANIINNIHINT NFINANVH NG “NIAUaY”  (claw) T@‘I‘c’lﬂlamﬂu

9

mslsznounadiunnmssudived lesouTanzegluaiunarInseadwvesasian

D) 2+

A

. 9 aaa Ao @ . = = = A o W Aa g
(chelating agent) A28 RATeIA@YFY (chelation) FasnsAaainaauadIAy Ao UdanaTOU
' J £ VoA 9 9 @ a [ & o Y] U
A laaunnimieg el lumsadaiuse  Tneodaa fu'looouveslane Faiuszainan
a d? 1 @ ~ ga I v = o Y
avuszINleoouvesTanznuezaoui damnasous laalu Tuanavesdisama inln
a <KX o 1 = [ A ~ 1 A Aaaa <3
amamzdanuszniasamany loosuves lanzhilanumieniumnn el fnsenase
o 9 = I~ [ I~ = =
auysallnssainvesnanztnawmn  Tesdawmuniuluanavesasfan tagl

] < I~ 4 QS/' Y
pzAONV0d Tansiy 51aman Hueanlsenouluiawmiuiiy (Kotz and Purcell, 1991 91410

A

1A @ {
oyt Todnani, 2549) 39 luidlaTemaldeyyad wah limziuTanesgmiulszquanla
o { = ' [l
i Tangsghiluesslsznouvesdaneglumsazats  Idedsiimdosnm Tanzsiglu
= 1 a IS o 1
Tassafedande lumamsanaznowiluleasenlodueslany  wazifluilseTonidensla
2
WINUY
mslFijelugifaaiivez sz Tonilaan  1lugiinde eiunid iifesninlign
' + Y} ~ ' = ' A
Tooou 1w Ca,” oz Mg, iWunuilasdie 5190141599 anaznou wazmsfegluanin
v 9
Wunareez himailgywlumsduriusesasvesi luiitilszyiluay Snisaailyminis
v [ 9 = . - . . £ o Ao o A
LLﬂQLLENmiE]ﬂ%HﬂJ’ENW% (nutrient antagonistic interaction) G]NﬁJﬂiJ‘]JiyJ‘Vf1ﬂ’]J‘ﬁWJ’E)ﬁ’fTi‘VIiJ‘]JiSﬂ
A v A Aa 4 o ' gy A = = v 9
millounu fAlaafinedudiulvgazaninaa nedsensagedusigeriismarii lu 14
52 Tomi 18 naziiTaseadrameluniszneudisTanzenee 1 ldanazneuludfmaes uay

v

A o Y ' o o 1A A a A =< ¥ Y}
Vlﬁ”lﬂip}‘ﬁ’]ﬂﬂiﬁﬂgﬁﬂq“lﬂlﬂ1$@]3ﬂulluu Lﬂuhhj W‘IinLlli’]ﬂlaﬁgﬂW%ﬂﬂ%NlmTqﬂlla') 5IA01MT

@

a " o Y RS {
sumaniumszuandd iisgasy U 1dau 188 wziGoninilufimaia aui

ANaIAENa

o



15

WilvIAanne AAIAIRIUENTNIN (stability constant) HHNBDIAIWAIITDTUMTUANA?
vo1 lovoulumsazats Faduin1d9ngas log K = logMeAl/[Me][A]
e K = AAIAIANIUETIININ (stability constant) DINTUNIT
MeA & Me’ + A
Yy 9 = a
[MeA] = anududuvesnaalumsazate (Tua/ans)
Y Y = o a
Me] = anududuvedloosuiuandrluasazate (Tua/ans)
Y 9 = ~ Y = a
[Al = anududuvesaisamanuandinnama luaisazate (Tua/ang)
Alnauaazyialimnedidiuadosnmany  (@3n 1) Aaanlin log K g9 uaasind
rdesnmgansouandn 1de1n uaa leasudududmnui ldendqe %Y Cu-EDTA X
= 1A A = ¥ <3 =~ o = = A A =
EDYINNGINIIA@ADY (M5 1) AaTUKan uuanmita dansd uaafon wazuuniiFouda
9 ~ 9 o 1 a A o 9 = 1 @
Whunuineauaslu cu-EDTA 1don uenaniifmauaazatiaiininedidiuadesnmaianu
wnieagluasazaeNUanIWNIAA AN (89gN5  Teandan tagame, 2551) anbwe
a Aq ¥ 1 3 9 o = As A A
vosataad IFnunely dudesaunioMssammusstaaniiadosnm anziillumsazale
d! Iy 1 9 1A [ og./} a A Y4 A 4 Aa R dy Y
Falgaanulduniy auivlseansnmvesnslsdofaauaasyiaauegiu  pH U9
Y [ 1 v
asavanw nazaslsy pH wveuhildacareilelitalseua 6 Funuziudaanili
[ { ) ] 4 <3 4 Y
(sagns Tedrnan, 2549) uazaeseaglugiianirlillg 1aie ndeudnesiass iledaisdn
Yy Y A S A Y 9 [N~ o T A A o Yy 9 A
udrldisamiluilse Temisonylade  nazdos luiluduassaoisnszauanududun

k4
AIUANMTVIATINUY

@13197 1 A1 Stability Constants (log K) tazuuna luanaved lavzaiae

flan log K Atomic mass unit
Ca-EDTA 10.70 33233
Mg-EDTA 8.69 316.55
Fe-EDTA 14.30 348.09
Mn-EDTA 13.56 347.19
Cu-EDTA 18.80 355.79
Zn-EDTA 16.50 357.63
Ca-Glycine 1.43 115.15
Mg-Glycine 3.45 99.35
Fe-Glycine 43 130.89
Mn-Gycine 3.2 129.99
Cu-Glycine 8.22 138.59
Zn-Glycine 5.16 140.43

aau1/a991n Furia, 1972
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Aranaienueglulszmalneiinaiegidreny 19y Fe-EDTA Fe-EDDHA 1@z Zn-EDTA
a a v v W = o 1 I
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I~ + 1 [ [ 9
Wudlonaly edraunsnars 91MMINAALIWOY Brennan  (1991) WUIIMS1H Zn-EDTA
Y
(15%Zn) 80131 40-70 1. Zn 919111 16 2. Wunalumelivnadmennemsnadingd  uag
A1INAABIVBY Sawan et al. (2001) WUIAT 14 Zn-EDTA 40 4. Zn/nN. 1ag Ca-EDTA 60 U1,
1 @ @ @ [ A a < = oy o <
Ca /nn. Wunalu 75 Ju nag 90 Tunasilgn Fromiuwaraaman TlsAumaztininluwaathe
2
188 wonandidanuiins 19 Fe-EDDHA 160 7./80 a./15 Mn-EDTA 80 ./80 a./13 Cu-EDTA
1 ] ] A a 9 = a ~ 9 d?'
24 1./80 a./13 1Az Zn-EDTA 24 n./80 a./15 sreiumandadadluauunanisod g
o 4 [y { <
(Modaihsh, 1997) uazdalims1ifefiamioudilaym linszorsfuiasiaman  Fisher et al.

= <]
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Y v

A 1 Y A A =] 1T A o [ 9 <]
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AlmansnoziiTu Aaansaozd Ty luanavinadn Siszqilunaig (Koksal et al., 1999) 1

gnaatalagilszgauivesiuvesinly awnsaFuiuseutlavealudn iy lusadiy1dde
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a o Y A ° . o q ¥ o YWY Y}
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' = 4 9 A o a o A & 9 " o A o
inziimamdeudemioununiaozi Tunali Asndeudenenedudese s uaz AN
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A 09/) . Y o Y a 9 voA
#¥Y Furuya and Umemiya (2002) lashmsnaasimsgalénsaozii Tuveslui o wohiivga
a Y 4%’ A A 3’ @ A A a Y )
ninozil Tuldgadiu welihwinTuanaaaas uaz e luiiygansaezd Tudh 1y awnsoi
a [ " = < ' y o o 4
nsnezd Tu'll duaszdi lsau lainilugdou dwmsumamaeud esrgemslu URan
a o <] Y
n3nezil 1u Hsu et al. (1982) IdiimsnaaeudSouieuns1d manvesialugl Feso, nugil
. . . ! [ U I~3 .
iron amino acid chelate 1910 U Tna nud1 5 Funasnnliile ludninagamanan iron
. . ! <3 3 A A o !
amino acid chelate 1@anI11ANYIN FeSO, manilugalatimsndoudne ldediuou o uaz
! 4 4 < I~ o ' <
vudu ldsingisin mshid Tuanavinaan waziidszadunas ildivgalddieuazisi
A 9 A Yy A P MY A o v a ad =
waoudeluiy1da  wldlse Towulanui mldnunmuasnondndiu &9 Lester and
Y o Y = =2 a = ' A A
Grusak  (2004) Taviimsnaaes lduaadon -Aaansaezi Ty AanumomuganIwHaun
v AAa 9 o 1o 3 ) Ad o o <3 A 9 o 4
duiian Tagldons 104 a./15 3w 4 aseihmwainuinmaimsn whewdr 3 dilan

a a U Y 9 = ] Y =\ 491 ]
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M35199 2 Asaezd TuMmihunanAmansaozl Tu

nsnazily vimifnTnana | nsmeziilu vhmifnTnana
Glycine 75.07 Aspartic Glutamic Acid 133.10
Alanine 89.09 Glutamic Acid 147.13
Valine 117.15 Glutamine 146.15
Leucine 131.17 Asparagine 132.12
Isoleucine 131.17 Lysine 146.19
Serine 105.09 Arginine 174.20
Threonine 119.12 Histidine 155.16
Tyrosine 181.19 Hydroxlysine 162.20
Phenylalanine 165.19 Cycteine 121.16
Tryptophan 204.23 Methionine 149.21
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1. URUNMINARDI

INUNUNITNANDID Y Randomized Complete Block Design (RCBD)

109 4 61 4 1FUmInaaea dade 11
1. Control (ﬁyuﬂa'w)
2. FeSO,
3. Fe-EDTA

4. Ferrous bisglycinate
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3. Mahueya
a 7 a 5 ' ' 14
wnseznlFnasigmanluly vu luan uazsn Tasgesdis HNO,+HCI
Y 1 Y a < y
2MINTIU 5:3 ’mﬂimmﬁmmaﬂé’wm?m Atomic Absorption Spectrophotometer (Jones, 2001)
a d
4. INZHNANINAADI
a J aa g . .
InsiznanuulslsuneadaaeTisunsy SPSS for Window (version 13.0)
SeufeunNULANA19YBIARABAI8IT Duncan’s New Multiple Range Test (DMRT) U84
a I J
Ysunasigmanluluuu luae agsn
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INUNUNITNANDILDY Randomized Complete Block Design (RCBD)
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1. Control (ﬁmea'n
2. FeSO,
3. Fe-EDTA

4. Ferrous bisglycinate
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2.1 mawsenudainaany  @seud U laems lananninauuazamnian
o ¢ A 1 dy o v o A A 1 a 9 =
sz 1 dat iieainde Taauazidaiwie lawitumedesauliazidea snulainaaos
9 o = 1 [~ [l
YUIANIW 1 1. 17 25 1. 119U 5 1a)as wazuadaudn 2 e uaazulawiviluuilasdos 4
Y
Uag VA 1x 5 93,30, 5YerNTErNad 1 3. STeTHINTEHINET 1 4. HaaMSIn3ouaY
1 a 4 1 v A oy g} z ]
Taflodunidast una. 600 nn./1s agrindr lidnnuay I Taeszuutimoen vinduldunu

a o a I @ 1 ] o 1
WaWﬁ@lﬂﬂﬁ]ﬁJlLﬂﬁQ “I/l']ﬂWiL%"l%gWﬁWﬁﬂﬂﬂ@‘ullﬂﬁﬂlﬂu HUUUDIATUNINUNNU 50 FU. LAAS



21

= o 1 o 14 zﬂy A 4 = o 1 J
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a o vaa [ o a 4 % I I
3.1 Aangviguautiaaunouilgn Iaeiinsinszrszauanuilunsailu
1 a 3' T W 9 d’ a d o a a 31
A4 (pH) Au:1h i 1:1 daen3ed pH meter a1z amsin Inihvesdy (EC) au:rh
| - 4 a Jd a = [ A
N 1:5 @201A309 Electrical Conductivity Meter 2105129 Usinmdunieing (OM) #1073
a J a [ { I~ J A
Walkley and Black (Black, 1965) An31zsi1/sunamloalesaniluilss Towii (available P) 428733
a d A =~ = A A A A 4
Bray II (Bray et al., 1945) a512%1/5ua InunaiGon uaaifey uazuuniideuivanasn]d
(exchangeable K CaMg) laganaaudie NH,OAC @udu 1.0 M Iafie1niod Atomic
a J 1a < ~ o =
Absorption Spectrophotometer (Jones, 2001) uammiwwﬂimmﬁmmaﬂ LINMUE d9ned
UAZNDIUULAY (available Fe Mn Cu e Zn) ANAAUAIY DTPA IAA181AT0Y Atomic Absorption
a 4 wAa 1 a 1
Spectrophotometer (Lindsay et al., 1978) Han133AI Iz HAMANIAA ) voaunauilgn Tums
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M3190 3 Auantavesanlunilaimaaenouilgnnn

AuaNUAvaIAY mInzv mimnzan
pH 5.89 6.0-7.0
EC  (agHmud. /) 0.10 <20
Organic matter (%) 2.07 2.0-3.0
Available P (Un./n0N.) 29.68 35-60
Exchangeable K (Wn./NN.) 94.0 100-120
Exchangeable Ca (Wn./NN.) 1340 800-1500
Exchangeable Mg (14n./Nf.) 88.34 250-400
Available Fe  (Un./nn.) 12.23 18-25
Available Mn  (WD./DN.) 7.43 13-30
Available Cu  (Un./N1N.) 0.26 1.3-2.5
Available Zn  (UD./NDN.) 0.76 3-6
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9 ~ 1 1 o 9 1 1 [ a a =K 9
mﬂ@umgmmmwmuﬂm YoyIIUIU 10 aunouilasdoy mmmqqmﬂwmu"lﬂi}umme

9 A A Y o ' =
quﬂﬂ']f]‘l]ﬂ\?ﬂf’)ﬂﬂilﬁﬂﬁlﬂ LAAUINININURAY

19 [

a A 3 A a A a A g A a
3.3 WANAA ITUNULNYTI NANARINDNINUDY 85 auwmﬂgﬂ DUNYINANDR 2

q

1 1 1< A A 1

] 9 c?/} I A a c?/} ' g o
U (Lmaz‘;umu“lﬂ 4 A33) IﬂﬂlﬂULﬂfJ'JWaWﬁ@]ﬁlW’]gWﬂllﬂ‘ﬂllﬁllﬂﬂlﬂTuu Tﬂﬂ’qummﬂm%m

=2 a

9 d‘ 1 ll o Y 1 1 % 1 1 g} [}
mumagmaﬂmwamﬂm 808 31U 10 AuAoullatgos TunnHanan Gl’f)lli UINUN 100 WA

I <3 J =
waztlosiFuanaldy

g; o Y A A v Y ad ~ a Y Ao ]
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9 9 1
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~ P Y ' v o ! o 1a Y A .
Feuiosual  lasgpsnls HNO+HCIO, 9312 5:3  Jal5unus19aieniod  Atomic
Absorption Spectrophotometer (Jones, 2001)

4. INTTHNAMINAGDY

a 4 aayg . .

Anszranulslsiunadadlsldsunsy SPSS for Window (version 13.0)
WSeueunNuAna19UeIA1RAeR1873 Duncan’s New Multiple Range Test (DMRT) U949
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Humsnmimsunaginsgaldsgeninsifilseqyuiloudy  (wutrient antagonistic
interaction)

1. UNHNITNAADY

INUNUNTNAADILLUY Randomized Complete Block Design (RCBD)
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1. Control (ﬁy”ll,ﬂﬁli)
2. FeSO,
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4. Mix elements Glugﬂmﬁacﬁ’awm (Fe +Mn + Cu + Zn)

5. Mix elements Tuzi/Ataansnazi 1y (Fe + Mn + Cu + Zn)
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3.4 AnnzrlSnasman uuanilea daned vaznowadluly nasnmny
Memaran lao Geeale HNO,+ HCIO, 9a31d2u 5:3 Ia1/511a1519011m1581201509 Atomic
Absorption Spectrophotometer (Jones, 2001)
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4. IATTHNANMTNARY

a 4 aay . .

nsrgranunlssiuneanasielisunsy SPSS for Window (version 13.0)
WSeuieunNNLANA19YBIAURABAI8ID Duncan’s New Multiple Range Test (DMRT) U84
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fased 1 Ao s 18un
C1 =20 ¥a./20 a.
C2 =40 ¥a./20 a.
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Td{loRraansaozi Tu gas multi mineral 52N0VAI85190IM15509A0 Ca 1AZ

Mg 11829051870 Fe, Mn, Cu Zn Mo B ttaz Ni aAnududuuaasluaisieh 4

A Y H o A L
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51991113 ANMANIY (%)
CaO 1.3
MgO 0.6
Fe 0.35
Mn 0.25
Cu 0.25
Zn 0.50
Mo 0.05
B 0.08
Ni 0.025
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