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Knop’s 18?0 Pfefer’s 1900 Crones’ 1902
g/1 { 871 g/1
)
Ca(NO,),.4H,0 0.8 | Ca(NO,)_ 0.8 | KNO, 1.0
KNO_ 0.2 | KNO 0.2 | FePO, 0.25
KH,PO, 0.2 | Mgso, 0.2 | caso, 0.25
MgS0, . 7H,0 0.2 | KH PO, 0.2 | MgSO,.7H_0 0.25
FePOA Trace KC1 0.2 Caa(Poa)2 0.25
FeCla Trace

shive’s, 1915

One of Duggar’s, 1920

Knudson’s B, 1922

Next.
Best  best app.
g/1 g/ g/l
Ca.(NOa)z.AHzO 1.2?8 1.842 Ca.(POla)z 1.0 Ca(NOa)z.lleO 1.0
I
KH_PO, 2.45 1.47 | CasO,_.2H 0 0.5 | KH,PO, 0.25
MgSO,,.7H, O 3.70 0.49 "soluble ferric MgSO, .7H,0 0.25
Fe 1 ml of 0.5% phosphate" 1.0 (NH,) S0, 0.50
"Soluble ferric phosphate" Mga(Poa)z.BHZO 0.5 FePO, 0.05
KNO_ 1.5 (insoluble)
0
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Hoagland’s, 1920

Hoagland’s solution 2

g/1 g/l
Ca(NO_) ,.4H,0 1.18 Ca(No ), 0.95
KNO,, 0.51 KNO, 0.61
Mgso, . 7H,0 0.49 Mgs0, . 7H_O - 0.49
i ,
KH_FO, B 0.14 NH_H_PO_ 0.12
Ferric tratrate ' 0.005 Ferric tratrate 0.005
PITIN 2 §m7a1iaza133aﬁ1gaﬂnwsﬁﬁ
Hass and Reed’s A-Z Solution
|
o g/l g/l
‘ !

H_BO | | 0.8 KBr 0.03
MnC1_l.4H,0 0.4 Co(NO,) ,.6H,0 0.05
Znso,, 0.05 Licl 0.03
Cu804.5H20 0.05 TiO2 i 0.03
Alz(SOa)a 0.05 SnCl.ZgZO 0.03
KI msoq.efzn?_o 0.05

0.03
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n3enfiv O fin'lwifieeenaud redish-brown oxide aanu daURRIen
4+3 - .
2Fe'” + 60H —-——m—m- > 2Fe(OH) | ——mm=m- > Fe,0,.3H 0

(redish-brown oxide)
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[ : é f ’ ' [ N
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(Follet et al, 1981)
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dotin ﬂaﬂwatﬂﬁ Famamadn
T
EDTA" Ethylenediamine tetraacetic acid Sequestrene AA
NaFeEDTA Mono sodium ferric ethylenediamine| Sequestrene NaFe
tetraacetate
Na_FeEDTA | Disodium ferric ethylenediamine Versene Iron Chelate
tetraacetate
Na_ZnEDTA Disodium zinc and disodium manga- | Sequestrene Na_ Zn
nese chelates of EDTA
Na_MnEDTA Sequestrene Na_Mn
DTPA” Diethylene triamine pentaacetic Chel 330
acid
NaFeDTPA Mono sodium ferric diethylenetri- | Sequestrene 330 Fe
amine pentaacetate
HEEDTA* Hydroxyethyl ethylene diaminetri- | Versenol (referred to
acetic acid also as EEDTA, HEDTA,
and EDTAOH)
NaFeHEEDTA| Mono s#dium ferric hydroxyethylene| Versenol Iron Chelate
diaminetriacetate Perma Green Iron 135
cpTA” Cyclohexane trans 1,2-diamino Chel 660
tetraacetic acid
NaFeCDTA Mono sodium ferric cyclohexane Chel 600 NaFe

trans 1,2-diamino tetraacetate

O

(Experimental only)
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Fatin Famaiad Famnan1a8n
EDDHA" or | Ethylenediamine di(o)-}wd}5xy- Chel 138 or APCA
EHPG phenylacetic acid
HFeEDDHA Ferric chelate of EDDHA Chel 138 HFe of
’ | Sequestrene 138
RA156Fe Ferric phenolic polyamino acrboxy-| Geigy
lic acetate; derivative of Chel (Experimental only)
138 HFe
DHEEDDA Dihydroxyethyl ethylenediamine- % Versendiol
diacetic acid |
NTA Nitrilotriacetic acid
BAETA Bis [(dicarboxymethyl) aminoethyl]
-ether
BASTA Bis [(dicarboxymethyl) aminoethyll
-sulfide
PF A byproduct fraction of paper pulp| Rayplex

¥ o ' o [ < 4
N?)'Tﬂu']im?vlﬂ Liunge wasL ﬂaﬂi’ﬂ L aﬂllﬂ BINTIAUY
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nnu1nnaoﬁ1alngnﬁﬁéa§ﬂ

uuawﬁ1ﬂLnantﬁuaaﬁwmaﬁwwswﬁﬂaon151%1uﬂsu1muaﬂ Luatnﬂunu51aa1-
wrmdnusnsyiunaa e e e

1uu71ﬂ1?aﬁwgawnwsﬁaaﬁu ﬁwgtw5ntﬁuﬁwgﬁﬁﬁéaon11u1nﬁgﬂﬁoﬂwwwaﬁ
4 51@Lﬁgnﬁnﬁwﬁﬁwﬁmnawﬂaﬂ1aiuﬂaunwsLumﬁﬁuﬁiunaaﬁﬂ uﬁﬁﬁﬁwgtngnéauim@ﬁﬂﬁ
Qﬂt§11#%83é1uzﬂ ferric (Fe ) udLﬁuﬁﬂau§ni1ﬁwgtﬂgnﬁaéiugﬂnaq ferrous
(Fe2+)1ﬁﬂg1uﬁ1ﬁqﬂuﬁan71uLum1Tu§§uLﬁuﬁu (aid, - 2525)

. ﬂ Tuil ‘ﬂ.ﬁ.19621 Mortenson et al. (1962) AUNLI ﬁnmtﬁsnxﬁud:u
s nauzae Ferredoxin 1unn3un1sn1ﬂnaﬂaLaﬂﬂsauﬁaoTﬂsmu (Burris, 1966) ¥
MIAUNLIA ﬁwmLﬂanuaauquﬂuaunﬂﬂaﬂaanﬁaauaaq N?s war No,~  lusuumiseda
TuTasiu (Losada et al., 1965; Betis and‘ Hewitt, 19665 Joy and
Hugeman. 1966) 1 a. ﬂ 1955 Wallihan uuaWﬁﬂmtﬁaﬂnuﬂsuwmnao Chlorophyll
mﬂa1uauwuﬁnuxﬁuaaﬂq@ HRUNANITUY I ﬁW?Lﬁ&ﬂ$ﬂ31u51ﬂ@1uﬂn3uﬂ1ﬁﬁdtﬂ$1zﬁ
Chlorophyll udunu1nn10tﬁﬁtﬁﬂaﬁnnwsﬁqLﬂswzﬁuaqnﬂsaa1ﬂ§uﬂaq Chlorophyll
fiti Limsuwivau (Hugh . Gauchi 1972) é

tuauﬁu1mﬁwmLnanauma{nwsﬁﬂwawﬁaLwaaqﬁmq Ai38n37 Chlorosis lom
Lau1zﬁ1uaqu auuquunnwoﬂﬁqaw&1uu&mqa1n13 nqitﬁaaawnﬁwgtwanLﬂuﬁwgﬂiu
LANDUN (Immobile) uax nwaﬂwmﬁ1@LnanaaouHHQﬂﬂaqunﬂsagﬂq chloroplast %o
uuaTnnwsﬁeLﬂs1szﬂ§§uQnﬁmaawoiﬂéaﬂ 54Lﬁuﬁ1twgﬁ11ﬁ1uﬁﬁﬁnﬁ@ chlorosis i
sansonduauginwing 16 i, 2525 lwuatl, 2523; Jacobson uar Oertli,
1965) swnﬁﬁﬁa1ﬂﬁ1@;ﬂ5naz§§numz§u, B, Uamsinummas  waridioea

(Alloush and Sonders, 1990)
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AT 4 AL ENTUIRI ST It UL Biagasily (97N Hausenbuiller, 1978)

& & gﬂ'ﬂ '50
ﬂawumﬂuauaaoﬁ1gaww171uLuatﬂauﬁ % Tosnimiing

?aﬁ1@awn1i

\ uns iy uah - amil

L%an (ppm) 10-80 30-150 Und laislunaut e Tutiseatiy

U (ppm) 5~20 | 15-100 %uaéﬁuﬁmﬁwéauszwﬁwangnuaz
WINNTUA lusu (Fe:Mn ratio) fia
871998 LBANINASA 1,000 syl

TAIUAY (ppm) 3-5 5-15 20 %uagﬁuﬁmswéausznﬁwqtmén
fMmauey (Fe:Cu ration)

Foned (ppm) 15 10-50 200-500

" Tusou (ppm 2-15 5-50 75-300
Twdudiy (ppm 0.1-0.3 1-100 ﬂnﬁﬂﬂtﬂuﬁvdaﬁﬁ ,
ARBIU (%) 0.2 0.2-1.0 0.5-@-2.5 |

a ‘ o
MBI IO SR IBIUNGS Las

P a ’ 3 @ . f 4
WNas Lads wIa daunauclsa Lﬂuﬁﬁﬂumsxga Iridaceae ¥daIng dIamsI1
Gladiolus hytarid iidasniysn “Sword 1ily" ua9s39w, 2516) Gladiolus an
a . . . < <o
JIMMAWIRIAUI Gladius  Feudadn & " Lu77§§1ULana13 URIsuvan  yanwue
o Y i o a . a ul
\liaun i3 Gladiolus Touin deag luwawin Wuaeg Tnimaulé dlgse, 2529)
. G o £ : 0 <
Gladiolus Lﬂuuugiﬁmanﬁﬂﬁwumanﬂwa UADMMAITE 17w 217 AT 0w
I ° . } A ) e
futhwdia 1wRBY uAILEY 39 gL ENsE Lamenananeanean 16 2 Yszuan Aa

. 2 M a
1. w3n Early flowering manasumlusaulatenamuia waesun lu L]

3 w-{pl . R ,N‘ ..
ﬁﬂaﬁﬁﬂwu§L§ﬂLﬁu Gladiolus eolvilli uasileiuigeda Herald uae Tubergenii
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2. WM Summer—flowerlng manu1uluqﬂﬁau Lﬂuuvnanu&u Fourias the
wan Pr£mu1nus Hybr1ds Large-Flowered uat Orchid Flower
&0 1]
wanvimuiioutie 1ithian  Formal usy Informal lagwan Formal el
n33aL Tevsastanannislusin. sua udavman%mﬁuﬁagaémsqﬁwuﬁutﬂuéq &mwan In-
as ar 1 & v 1, & 4
formal mis3at3udianaseanlisitidun urarsanasasuiunsluga
. .
1 - 1 . N . lly&
289 laneuaulsenauinen 1a9 Gladiolus & u souta lod
t
X
#3 (corm) ﬂaaquntasmuuawnnwsasana m11naaua1u3901u FUBBUILIAN
awnmwnnauaeLaﬁmLmuTmau1ﬂ T3 (corm) aue g asauusmtmun WL
 ududing iauﬂazﬂquunact110n71nung1uﬂaoﬂuuasuounaﬂaa (cormeD) i3
[ 7 [ 7 v € e ' ‘. - < G o . ]
WINUBBLA MUY A tiaeusaeiave L vigL i ng (corm eyl
< < Q‘Q L - 1% ‘ N‘ <
370 (root) N 2 UL A IIMIARITAILAN Nenwur L iusngas (s R
as (k.7 ar v ] Y ] o ’ - [ <
# Inadaufiuniaena |ust:msaaﬂaaaonatnwuaena1nuax§1na (Stolon) manu 3
SMMEAR 1IN P TNa MISLar T e e Tlans Stolon unaﬂaﬂtn@aﬂﬂaﬂ (un
venl, 2534)
s s e (pseudostem) ! apuzauvy e luwae Tauly
1] o 1 -] z Ll at
AETIT duATGULTe Tuagin e uwa
T &mune v Saoeaneany 3 lveuw limwawenaly Swlmssag
4 .
pmTuar L nuazan Im lauly (corm)
1 (4 b o a !
78680 LIuLLY spike WUIAIUENMIENITINL SRNTa9Ran vuvudasanly 5

‘ <
LYl Ap

4 < -3-
#aAaNLuY Full (287u7uesnL So9uuunada

faeanuuy Medium eantJeefiulusessniawas nuay

4 . . ) @ [ Qe
daapnul Wild species manﬁaauaxagnﬁonu L3aeanuun Luseiu

f <
Tudananimanlstan 2-3 aan

7RAANUY Spaced MANUIURIITY WAFIWULAIIWIN Wild species

V - . ] [ <
7aspnuuy Primulinus @anuiuLSedL el a8)
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SNHIEADN @anﬁgﬁiwqununsaﬂ (funnel shaped) ﬁLﬂﬁiﬁ?é 3 Bu o
melunase (bube) Lnasdinln 3 u Awinasdiiben 3oldn 3 a9 (locules)
dmIusleanzasunad ladausnls 9 uwy Aa

- Orchid type anvuradsmannie

- Trianqular form gﬂﬂantﬂuzﬂawnungﬂu

- Common wide op%)en Lfmﬂam?‘lmuaann%'l;

- Round petal form naumannayiSsu

- Recurved or Rosebud type nﬁumanﬁiuaﬂnaéwaaangnawu

- Needle point Yaiznausanuway

- Primulinus type \ihwumy hood s wIulinoiuinasiatuar L naado

Lﬁﬂlﬁﬁﬁgﬂ@zaaqﬁw

- Laciniated mwnaunaInaumangieit usaemin

- Ruffled petal larsnausansiu

5nvmsawn1ﬂﬁLwnwsau§1ﬂ§unw3La?@LauTﬂﬂaqunaaiaﬁaﬁuééwqq w8aN
aon oo il lusenasiaonts Il Uit iun1sine asd s @mwgﬁﬁwgﬂﬁﬁaonws
A8 40 F anwiivesuaeminiiuliwaeiesinisiadudule  wassssw, 25163

Alexander, 1961)
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)
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1. ﬂdua1ﬁﬂﬂﬂ70§0 3@1 2w 25 aRg (Lﬁuuwuguﬂnawo 40 7. §Q 20

|
|

7. ) |
o !
2. wannd ‘

3. wtu iy

4. Jaenlan lpau)

5. 2WNREY BUA 2.5 AR
6. udu1ﬁ§ﬂtawegsaoaaﬂ§13ﬁ1
7. Lngnawnsaquﬂu1ﬁﬁm

8. #dwEv %na1n1ﬁ

9. @l

10. A MsIBNTEBRING

11. WHUWANERNRT D

12. VEnTW

13. 1@amig

14, §1305A85 0D TUY
15. %ndu

16. o Gladiolus

17. pH meter

18. Conductivity meter

%
19. N93EUN
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AITNN 6 UFAIHANTITILATIERAMIAOREDIURUNGR FIUDAIRUUNRS Ladd  Lums
79@3L YTy Fe-EDTA 2 7iin
ANOVA § :
| |
) ; i
1}
Sv DF ‘ SS MS F
1
TREATMENT (T) 3 4975.55800 1658.51933 4.95'
ERROR 8 2682.82987 335.35373
TOTAL i1 7658.38770 |
}
Ccv = 13.5%
* = significant at 5% level
‘ TREATMENT MEANS DIFFERENCE
t1 127.507 0.513 ns
t 2 170.533 43.540 %
t 3 118.313 -8.680 ns
t 4 (Control) 126.993 -
MEAN 135.837
* = significént at 5% level

ns = not significant
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AN 7 UWEFTREANTITILATITAAIMIN ﬁaﬁ‘ﬂ mmnumﬁo duy aomﬁuunaéﬁaaa '1um'3

neaad L 1TUL Ny Fe-EDTA 2 #is

ANOVA
5\ DF ss MS F
TREATMENT (T) 3 409.673667 136.557889 13.03" "
ERROR 8 83.864200 10. 483025
TOTAL 11 493. 537870
vV = 13.6%
|
% = significant at 1% level
i
TREATMENT MEANS DIFFERENCE
t 1 24,573 5.953 ns
t 2 33.077 14,457 ¥k
t 3 18.997 0.377 ns
t 4 (Control) 18.620 -
|
MEAN 23.817
| e |
j i
ok = significant at 1% level

ns = not significant

g,
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ANOVA
SV DF S MS F
TREATMENT (T) 3 1573.56182 524.52061 8.92""
ERROR 8 470.50487 58.81311
TOTAL 11 2044.06665
cV = 25.5%
*k = significant at 1% level
TREATMENT MEANS DIFFERENCE
t 1 39.560 22.630 %k
t 2 43.197 26. 267 ok
1 t 3 20.610 3.680 ns
t 4 (Control) 16.930 -
MEAN 135.837

significant at 1% level

not significant
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!
ANOVA
{ T sy DF SS MS F
TREATMENT (T) 3 1.33562500 0.44520833 '7.61m
ERROR 8 ~ 0.46826667 0.05853333
TOTAL 11 1.80389166
\
CV = 24.0%
# = significant at 5% level
|
TREATMENT : MEANS is DIFFERENCE
| ‘i
|
t1 1.173 0.490 *
t 2 1.477 0.793 Aok
t 3 0.703 0.020 ns
t 4 (Control) 0.683 -
MEAN 1.009 |
ok = significant at 1% level
* = significant at 5% level
ns = not significant
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' ANOVA
5
sV DF | Ss A | F
j i ;
TREATMENT (T) 3 0.33009167 0.11003056 3.95
ERROR 8 0.22273333 0.02784167
TOTAL 11 0.55282497
CV = 4.6%
ns = not significant
TREATMENT MEANS DIFFERENCE
t1 3.610 0.037 ns
t 2 3.380 -0.193 ns
t 3 3.847 0.273 ns
t 4 (Control) 3.573 -
7 MEAN 3.603
ns = not signif?cant
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ANOVA
SV DF Ss MS F
TREATMENT (T) 3 1.33582500 0.44527500 1.397°
ERROR 8 2. 56660000 0. 32082500
TOTAL ﬂ 11 3.90242510
]
oV = |1o.9%
ns = not significant
[
TLEATMENT MEANS DIFFERENCE
) | r
t 1 5.583 0.920 ns
t 2 5.223 ; 0.560 ns
t 3 © 5.300 | 0.637 ns
t 4 (Control) ! 4.663 -
]
MEAN 5.193 ?

ns = not significant

|
)
!
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ANOVA
i
o\ DF { SS MS F
!
|
TREATMENT (T) 3 0.01089167 0.00363056 <1
ERROR 8 0.03900000 0.00487500
TOTAL 11 0.04989167
|
CV = 9.4%
| |
l ; I
; .
|
‘ )
THEATMENT MEANS DIFFERENCE
t 1 l 0.790 0.083 ns
t 2 0.733 0.027 ns
t 3 0.747 | 0.040 ns
|
t 4 (Control) 0.707 -
MEAN 0.744
ns = not significant
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< < X
Tun1snaaast USeuiney Fe-EDTA 2 #ie

ANOVA | |
| !
; |
5\ DF | SS MS .
TREATMENT (T) 3 0.91850000 0. 30616667 14.95""
i
ERROR ’ 8 0. 16386667 0.02048333
TOTAL 11 1.08236670
CV = 16.2%
i o = significant at 1% level
|
TREATMENT MEANS DIFFERENCE
t1 1.110 0.693 ¥k
t 2 0.930 0.513 ¥k
t 3 1.070 0.653 ¥k
t 4 (Control) 0.417 -
MEAN : 0.882
i e |
i ok = significant at 1% level
§
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ANOVA
| |
sv DF | sS 9 MS | F
x ]
TREATMENT (T) 3 11640.0000 2910.0000 5.02‘
ERROR 8 5800.0000 580.0000
TOTAL 11 17440.0000
Ccv = 4.3%
¥ = significant at 5% level
TREATMENT MEANS DIFFERENCE
t1 550.00 -10.00 ns
t 2 580.00 20.00 ns
t 3 510.00 -50.00 *
t 4 (Control) 560.00 -
MEAN 5568.00
|
* = significant at 5% level

i
Y
ns = not significant
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ANOVA
s , ;
sv DF ; sS "M F
0
TREATMENT (T) 3 750. 00000 187.50000 1.97"
ERROR 8 950. 00000 95.00000
l
TOTAL 11 1700.00000
CV = 12.2%
ns = not significant
TREATMENT MEANS DIFFERENCE
t1 75.00 -5.00 ns
t 2 85.00 5.00 ns
t 3 70.00 -10.00 ns
t 4 (Control) 80.00 -
MEAN 80.00
ns = not signii;' icant
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ANOVA
sV DF SS MS F

TREATMENT (T) 3 5700.00000 1425. 00000 3.96

ERROR 8 3600 00000 360.00000

TOTAL 11 9300.00000

oV = 7.7%

* = significant at 5% level

TREATMENT MEANS DIFFERENCE
t 1 260.00 35.00 *
t 2 250.00 25.00 ns
t 3 220.00 -5.00 ns
t 4 270.00 45.00 %%
t 5 (Control) 225.00 -

245.00

ek =F significant at 1% level
% = significant at 5% level
not significant

) |
1 - |
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N1IMeRadLISpYL ey Fe-EDTA 2 #iin

ANOVA |
sV DF SS MS F

TREATMENT (T) 3 423.60000 105.90000 1.21"°°

ERROR 8 874.00000 87.40000

TOTAL 11 1297.59998

CV = 16.5%

ns = not significant

TREATMENT MEANS DIFFERENCE
t 1 | 60.00 10.00 ns
t 2 | 55.00 5.00 ns
t 3 53.00 3.00 ns
t 4 85.00 15.00 ns
t 5 (Control) 50.00 -

MEAN 56.60

not significant

ns
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CREATHRT Evy
IUNN
T, (RMITL D) | T, (KMITL ID | T, (FLUKA D | T, (Non-Fe)
0 _ - - -
3 - - - 5
6 5 10 10 10
9 15 15 20 15
12 20 20 20 20
15, 30 25 25 30
18 30 35 30 30
[?1 21 35 40 40 35
géi T 50 45 50 50
€‘ 27 60 55 65 60
30 75 75 .5 70
| 33 90 95 90 90
36 95 100 105 100
; 39 110 120 115 115
§§ 42 130 140 130 140
y 45 150 160 145 155
| 48 165 155 155 165
i 51 160 155 165 175
54 165 160 165 170
EEN 57 160 160 165 165
| 60 160 155 . 160 170
. -
! i
: | |
" !
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63 165i « 160 160 175 |
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75 160 155 165 170
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T (KM{TL DT, (KMITL ID|T, (FLUKA D) [T, (FLUKA ID) [T (Non-Fe
3 - - - - -
6 10 10 10 10 -
9 20 30 20 15 30
12 20 20 30 50 40
15 30 50 45 100 60
18 70 100 60 175 250
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éwiunwmﬂafpo
Iy ; '
| T, ®MITL DT, aMITL 11) Ty (FLUKA DT, (FLUKA II) T_ (Non-Fe
| 21 120 150 110 200 350
24 140 200 100 210 380
27 170 270 170 220 400
30 250 330 170 200 430
33 270 430 180 430 430
36 290 550 230 450 550
39 550 1100 700 1000 900
42 1250 1450 1350 1800 2000
.45 1850 1600 1700 1850 2500
48 2050 1800 1800 2050 2600
| 51 2150 2150 1900 2100 2550
| 54 2500 2250 2000 2100 2550
| 57 2550 2300 2000 2150 2650
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