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Fe-present %o Chemical formula MName of Fe-carrier
Yo _precaind) Agasi cribaassll el Saland S pall s
A. Imorganic iy pme pead (1
(Asianall LS all)
20.5 FeSOQ, . THO Ferrous sulphate 3sdam dil
20.0 Fe (SO)s . 4HO (*) Ferric Sulphate *slyayaa il
42.0 FeCos * Ferrous carbonate * Jeum cdig S
75.0 FeO * Ferrous oxide * s 1]
14.0 FeSo4(NH,),So0,4.6H,O * Ferrous ammonium  sulphate * 3 gaaall il
Asa g2 3!
40.0 —-_— * Iron frits * 0 ad g
B. Chelates : LTI EOA [ P
a. Synthetic (el
10.0 -- Fe-DTPA )
9-12 -- Fe-EDTA
6.0 -- Fe-EDDHA
5-9 -- Fe-HEDTA
b. Natural (Asmsalall)
6.0 - Liginin sulphonate o L
5.0 Methoxy phenvlpropane S
- complex Chea e il S fine
Polytlavonoid iy s
6.0-9.6 - S s
6-8 Amino Acid el mlanl
6-7 Humic Acid e sad | aea
6-8 Citric Acid d Sl
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Zn-present %o Chemical formula Name of Zn-carrier
Yo _mainll cws 3 Libeassl) S al) pnd
A) Inorganic (gianad St el Zasie S
22 nsS0Oy . THO - Zinc sulphate (ela 7) ol il
25 ZnSOy . H2O - Zinc sulphate (ela 2al 5 Jutls 3 ciale
67-80 Zno - Zinc oxade (*)es 3 28l
45 nC, - Zine chloride (%)l oy sis
56 ZnC O - Zinc carbonate (*)elizl g S
37 Zn (NHy) POy - Zinc ammonium Phosphate (* )om sl i 30 i 4
14-16 - - Zine frits (%) (*)hiy 3, 8
B) Chelates Slalaall (<)
(i) Symthetic ieliall (1
12-14 - - Zn-EDTA
2 - - Zn-HEDTA
13 - - Zn-NTA
) nommplen st
(ii) Natural daal) (2
10 - Zn-poly flavonoid A A% Jg de cdia
sae S 5 Variable - Zn-Humic acid el e ga el
Alhsa 4
Wariable - Zn-Fulwvic acid ol chal g e Cdaa
- Amino acid Saiel alaes
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Chemical formula
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MName of Ma-carrier

ayrooll aclhill asun

Yo paiall i 5 Sl Gl dland 8 pall
A. Inorganic Salts: (Admal) 4 pas il (i
26-28 MnSQ,. 3H,O - Manganese Sulphate (sta 3) smie il
32 MnSO,. H,O. - Manganese Sulphat (ele 1) staie il
41-68 MnO - Manganous Oxid (%) (*) einie 2ol
31 MnecO; - Manganese carbonat *) (%) seimia Slig S
17 NMinCl, - Manganese chloride (%) (*) Seisie 2 48
20 Mn3 (PO4)» - Manganese phosphate (*) (%) ssiall i g
10-25 - - Manganese first (*) (*) il 5
B. Chelated Forms Apliall Chus S0 (o
(a) Synthetic : iasliall -1
Mn — EDTA B
12 Manganese chelate of Mn-EDDHA La
chtlene dianme
tetraacetic acid
(b) Natural : Lmpla jiiae e ddia
10-12 - Manganese methoxy Clias Juid S e
phenyl-propane
7-8 -- Annno Acid Asicel oaleal e ke
Humic Acid

Glie g daal e cabia
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Chemical Formula
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Name of Fertilizer

paind 85

25
35
89
75
32

Variable

A

CuS0,.5H,0
CIISD.;.HED

Cu,0 (1nsoluble)

CuO (insoluble)
Cu(NH;)Po4.H,0 (soluble)

- (soluble) -

- (soluble) -
Cu-EDDHA

- (Soluble) -
Acid/fulvic acad

e o

A.Inorganic i (s 9 ) |
Copper sulphate (e 5) Lot iy 8
Copper sulphate (ela 1) Lol ol 8
Cuprous oxide (*) v gdas sl
Cupric oxide (¥) ¢ ddai 8l
Copper animonium * G o i gl i
Phosphate

B. Chelated Sntia
(i) Synthetic dyehina =1
Cu-EDTA

Cu-HEDTA*

(ii) Natural iyl -2
Cu-humic Acid ad i g b il
Fulvic Acid awd olil g,
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B content (%o)

Chemical formula

Name of Fertilizer

(%) paind) dps cribeassll a0 Aaadl al
10.5 MNaB,O7. 10H-O Broax Sl s
14 —-15 Na,B,07. SH,O Sodmum tetraborate (Fertilizer PR T TR N
Boratc-48 Agribor. Tronabor)
21 MNa-B.O- Fertilizer Borate - 68
17 H:B0; Boric acid <l gl simas
NE.’&Bq_D'?. 5H10+EH':-
_2 2 2
20—-21 B1401¢.10,0 Solubor BrR .
10 —-16 Ca,BgO,y; . SH,O Colemanite (portabor)® Caililayl S
2-6 Complext borosilicates Boron frits® C1.93 3l

Mo content (%)

Chemical formula

Name of Fertilizer

paiall dpud il Ja ) o
30 Na;MoO;y . 2H;O Soduim molybdate o320 paall gl sa
49 — 54 (NH,)g M0;0,4.4H,0 Ammonium molybdate a s sa¥l lad ga
66 MoO; Molybdenum trioxide (*) Y avigd sall 2
60 MoS; Molybenite (*) CILIYE P
2.3 . Molybdenum first (*) avivgl el iy
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s e 5-2 2> N %
sl e 0.5-0.2 0.2 > P
L e 51 | > K
RIS [ =01 0.1 > Ca
RIS 0.4 - 0.1 0.1> Mg
alu 0.3 -0.1 0.1> S
RIS 250-50 30 > Fe
20 < 20-5 5-3 Cu
300 < 300 20 20 - 10 Mn f "’l’:fl"
100 < 100-10 10 > B
0.5 < 0.5=0.1 0.1 > Mo
2 < 202 0.2 > Cl
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1.29 1.29-0.86 086 walkley-Black Lpseiomt Sl
20 20-11 i1 AB-DTPY A ST o
15 15-8 s NaHCO, y lhane SA
7 T4 1 AB-DTP A
120 120-60 &0 AB-DTP A
1.0 1.0-0.5 oS- DTPA TIEN
1.5 1.5-1.0 1 AB-DTP A
S 05-02 0.2= DTPA ol
oS 02> AB-DTP A
3.5 35> DTPA Sasa B
4 O« 40-21 20> AB-DTP A
=0< Z.0-1.0 i .O> DTPA e S,
1.3 1.8 AB-DTP A
1.0 1.0-0.5 05> Hot water a2 ,’._A'
1 .0« 1.0-0.45 045> HCl
pose s Tlal 0 S o AB Slall e taa ) SNS LAl A DTPA
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VoY - 1 P P
0\ po 4 S gl
Marx et al. o q-0.Y buge gals cﬁb‘\’
1999 10 - 1) i g
Aci"Vci 3
i AT
Ao o 81 S Solo
J\.&S\J XS,,J»Y\ l..uJ.\l\ S Z»j.“ Zg’
pH 1:1 ESP% ECe ds/m '
AO > \o > ¢ > 4k
A < Vo < ¢ > 43 0
AO > \o > ¢ < il

AO > Vo < ¢ < i o\ 4l
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& ) 79
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0,7 -1,2 ds/m 2,1-4 ds/m i\l 315
1,3 -2,4 ds/m 4,1-8 ds/m do- gL\ dasgze
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ds/m 1 . 38| ds/m V1) o S0 e doglll Ak
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(mS/m)e/M& Vooo= (dS/m)e/Mb\

(nS/ m) p / yuiowg o Voo e = (mS/ m) p / uiowudlo 3
(uS/ m) e/ww”i«“.o Vososss =(dS/m) p / uwiowasd 3
(dS/m)EC x V¥,0 = U / &38eabls 23l deS
(dS/m)EC  x +,+7¢ = Joloeb! & Mo & gah) dowd]
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Auxin Indoleacetic acid IBA, NAA
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Abscisic acid Abscisic acid
Ethylene Ethylene Ethephon, ethrel
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Control of stem
elongation (auxin
and gibberellic acid)

Initiation of flowering
sflowering hormone
rom leaves?)

Control of cell
division (cytokinins
and gibberellic acid)

Stomatal closure

Growth of young
fruits (cytokinins);
induction of fruit
ripening (ethylene)

Development of
abscission zone
(ethylene and auxin)
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Glycin
Betaines

(anti stress)

Algenic acids
(water holding, anti
bactenal and anti
inflammatory)

Phytohormones
(auxins, cytokinins,
gibberelins, abscisic
acid and ethylene)
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Hydrolyzed
proteins & short
peptides

(cell growth)

Minerals

Polyphenols
(antimicrobials)



Composition of

seaweed extract
Elements % mg/ 100 g (dry weight)

Humidity 2-8
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Nitrogen () | 10-15
Phosphor (P) 0.02 - 0.05
#B{é'a—éé‘i_d_rh_fii) ....................................... o
R
B S
Magnesum (Mg) | 05-09
Copper (Cu) 1-6ppm
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Seaweed, Ascophylum sp.

Elements % mg/ 100 g (dry weight)
Ca 1.35
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EDTA 4 jayy I gls ¥l 18 oY) @
EDTA : Ethylene Diamine Tetra Acetic acid

HEEDTA 4 joyy & 338 ¥l 318 Jil oS5 a1 @

HEEDTA: Hydroxy-2-Ethylene Diamine Tri-Acetic acid
DTPA 4 jopy i sils- ool 338 oSV 310 @

DTPA : Diethylene Triamine Penta Acetic acid

CDTA 4 joy S8 by o) S8 Y 51 A (LSS 3220 @

CDTA : 1,2-Cyclohexylene Dinitrilo Tetra Acetic Acif

APCA 4 a9 JeSy S el (g ol cpu¥ 3200 @
APCA : Amino- Poly- Carboxylic Acid
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» Amino acids produced by enzymatic hydrolysis are called L-amino
acids.

» L-amino acids produced by micro-organisms are easily absorbed
by plant cells.

» Synthetic amino acids produced by acid or alkaline hydrolysis
called d-amino acids that are not biologically active.

> By adding L-amino acids derived from enzymatic hydrolysis
directly to the reservoir, hydroponically grown plants will
response in the same way as plants grown in the best organic
soils.

L-type amino acid transporter 1 (LAT1) is an L-type amino
acid transporter and transports large neutral amino acids such as
leucine, isoleucine, valine, phenylalanine, tyrosine, tryptophan,
methionine, and histidine.
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Amino acid chelates

have a drastic effect on calcium uptake by roots,
especially chelates utilizing the amino acids
acid and

acid and amino acids stimulate root cells
to open up calcium ion channels, allowing plants to take up
calcium ions thousands to millions of times faster than
simple osmosis.

»Amino acids also play a role in protecting plants against
Insects and disease due to have extra pectin between the
cell walls are hardened against attacks, forming a physical
barrier against invaders.
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