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Table 1. Several kinds of solubility fertilizerts.

Ratio for
Mark Address
flowering
N-P,05-K,0
HYPONeX The HYPONeX corp. 14111
10-30-20 Scottslawn road, marysrille,OH
43041,U.S.A.
Grace-Sierra Horicultural
PETERS 10-30-20 Products Company 1001
Yosemite Drive,Milpitas,CA
95035,U.S.A.
Plant Productes Co. Ltd.
Plantprod 15-30-15 Bramalea,Ontario,Canada L6T

1G1
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EAE KM BB IBIER 120~200ngl ! (X)) - ENARYREMMT
e B o 4B O S T PR 296 - $HER g RI R ERIER 0 — Bk BB R W
FEIEE AR 5/ S#NEHERERSABIRE) @  HELEREASNVER
BE KA o TEVRIRED /R 85, SRV E R B LR IR 0. 5 0 RIMAE R 3822, 3% -

T BIKPIOBIER IR S TRV IR B I E !
Table 2. The concentration rango of the nutritive elements in water or
sand culture solution.

Elements Types Concentration range
mgL’

N NH, -N | 70~210
N NO; -N 0~42

N PO/ 21~42
N K* 78~312
Ca Ca™ 120~200
Mg Mg™ 12~46

S S04 16~64
Fe Fe™ 0.5~5.6
Mn Mn* 0.1~1.0
Cu Cu* 0.01~0.1
Zn Zn* 0.02~0.2
B BO;* 0.1~1.0
Mo Mo® 0.01~0.1

IFrom Hewitt(1966)
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Table 3. The ratio of Ca/Mg in the culture solution.

From Ca/Mg ratio Plants
Asana(1945) 0.50 rice
Black et al(1937) 2. 00 apple
Bolle-jines(1954) 2.00 rubber
Bull(1960) 2.67 oil palm
Colby(1933) 2.50 prune
Davidson(1944) 1.91 peach
Davis(1930) 1.60 apple
de Haan and Schoorel(1940) 3.00 tea
Greenwood and Djokoto(1952) 1.73 cacao
Haas(1937) 1.78 citrus
Hayward and Long(1941) 0. 83 peach
Hibbard and Gershberg(1924) 0.33 wheat
Hobbs(1944) 2.00 white pine
Ingestad(1962) 1.60 white pine
Lineberry and Burkhart(1943) 2.00 strawberries
Lockard and Asomaning(1963) 1.52 cacao
Lockard, Vamathevan and Thamboo(1959) 1.73 cacao
Loue(1955) 1.50 coffee
Martin(1934) 7.00 sugar cane
Miss E;B, Kison 3.78 tomato
Mori(1961) 2.00 apple
Murray(1959) 2. 67 banana
R. G. Hurd 1.33 cacao
Reed and Haas(1924) 1.74 citrus
Scott and Schrader(1947) 5. 84 grape vine
Shive and Robbins(1942) 0.68 most of plants
Van der Veen(1944) 0.29 coffee
Wallace(1924) 1.38 apple
Wallace(1930) 1.20 apple
Waltman(1940) 1.85 peach
Yaltman(1941) 1.85 apple
Weinberger and Cullinan(1936) 3.00 peach
Wynd(1933) 0.40 orchids

Reference from Hewitt(1996)
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B 7 Y M R T B AR o HARBE (LIQUID HYPONeX) {H%1 5k
PR B B BUPETERS K NS AR PlantprodiBim sk ~ & ~ 87 ~ s ~ >
SH (2P4) - JGPETERSKPlantprod % Wik & N 200mg L-'#F - PETERSAEH M &
5T 32 B I FEE 08 A FE K BHRD HF R IR B BEHE M 0 Plantprod T ~ SEMY S RES -
A ¥ B IR 75 7 # I PETERSAEASH M BT Ay Ll - HIRER N PRS2
b__ﬁ;'z o

FPY ~ FEE KA M IR B /K B B Y R B T SRR LR
Table 4. The comparison of microelements between solubility fertilization
and waer(sand)culture solution.!

Microelements PETERS Plantprod LIQUID HYPONeX Water(sand)culture’

Fe* \ 2 - 0.5~5.6
Mn* 0.05 1 0.078 0.1~1.0
Cu® 0.072 1 - 0.01~0.1
Zn* 0.05 1 - 0.02~0.2
BO,” 0.136 0.4 0.06 0.1~1.0
Mo® 0.018 0.01 - 0.01~0.1

1Al] the concentrations about the microelements are when the solution N is 200mgL -
2Reference from Hewitt(1966)

F T~ AR R 2-5-5W B S5
Table 5.The 2-5-5 1liquid fertilizer formula designed from this study.!

Compounds coucentration
g L°
NH.NO; 43
KNO; 36
KH,PO, 98
MgS0,7H,0 160

Microelements 100x store 10 mL

Solution?

1Solution by distillstion water.
2The fromula of microelements 100x store solution is table 9




32 HRE R R I e R\

B L A e e B R IE C R IR B R T (KT - A ID B DURS 1
B~ MRS R BETR — BRKIR B B S  5 R IR ISR IR s RMA S
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Table 6. The all elements concentration of the 2-5-5 liquid fertilizer.

Elements Molar Dilution to 500x
concentration
mol L' mol L ! mgL !
N 1.43 2.86X10° 40
NH,' 0.54 1.08X10° 15
N O, 0.89 1.78X10° 25
P 0.71 1.42X10° 44
K 1.08 2.16X10° 84
Ca - 1.00X10° 40’
Mg 0. 66 1.32X10° 27430
S 0. 66 1.32X10° 42
Fe 1.79X10° 3.58X10° 0.2
Mn 9.00x10° 1.80X10°7 0.010
Cu 1.09%x10* 2.18X107 0.014
Zn 7.09%10° 1.58X10° 0.010
B 9.10X10° 1.82X10° 0.02
Mo 1.80Xx10° 3.60x10°8 0.003

'The concentration of Ca, Mg in water.
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Table 7. The formula of the microelements 100x store solution.

Compounds The conc, of 100x gram
store solution.

mgL ' g
EDTA-Fe(367) 0.179 65.69
MnS0,4H.0(223) 9.00X10° 2.01
CuS0,7TH,0(250) 1.09X10° 2.73
ZnS0,TH.0(287) 7.90%10° 2. 27
H;B03(62) 9.10x10° 5. 64
(NH4)eM070244H,0(1236) 1.80x10° 2.23

VR RS i 8 2 B Y 1 B R Y L B R 4B I N A B K - PETERSAC o B9 L 481
0,71 AW TR HEBIE 0.61 - BWE KRS EHERGEE S EA
MG E pH MEFFAE4.5~6.0 ZU D - BMEASEA LA ZERAEN T2
Z—® o RYGBFEIEWpHE 3.42 » DU T RRES00 5% pHES 6.45 - fi
PARLARAL 2 ~ MEARE =9 E N E > BB AMA KR EpH2 HIRE 6.24 ~ 5. 81
CBERS 5.78~4.39 c W BRWREABRIETHEASERSAH -

WRABHC /i F R 500 5% NS 40 mg L' H— S BHEEB A KBDHE
WRHIIR B #IE 70~252 mg L' (RZ) » KET 1.75~6.3 & - WA T H
NEERENERE  FHNENEREEE  BRAK 0.27 2D AN
Ko BN NRERRNE  HURNBGFNEEFNMME -  BENERGH
18 2 B9 8 R BB AL -

ke 500 5% 0 WAEMPE 44 mg L' - B IREEJ{ KB B R EHR
HHiE (X)) SO0ER 42ng L' BZHE AN OFP3Ing L7 @HIT
13mg L-" - WAC R MRS 2R BARBE T H > TRV IR E R KW - 7
AR DEHENEEREIR > UFRESESEMEEMAERAT -

Mk 50065 % WHIEHh&K84mg L' HE KB HIBEHEE (X2) >
FRAERR (78mg L™') HIE - tEEAE A O HKWIRE (234ng L7') FE=
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e AR L 77 B9 3% At 0 HE PR BTG DA ZH RS ER Bt 40 mg LRSS o thE A B
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Rt > DO T ARG EE A SR - 2 AEMRKE > mEk
KB EETEK  KE TR REMNG T HEMEHE > RUBRER
S A B2 R K

WRRFTE 500 SR RIER 46mg L' M FAPEEE 14.3~15. 2ng
L= MBS TS 30mg L 'H0EE - EHEEIKE B E R KB BB AR
MEGE RIS 2 86 B e R 46mg L= » B Job BRF VAT AU o 405 6 368 B R 4 LL U RIS » 45
PG E E MR FL R R MR TE 0.5 42 - MRS MBS EW S > B IS
BRI - BSOS TAE S SRR N EE B B TR SREA
HE SR IS S T LK 100 46 ) Y 3 O T L R R

WERERRE 500 {51k MEBTLENESBELAAHDHERLERRENELES
2% BT IR A R R R AR L -

RIEHIENEERBIVR

WICEC VT 2R pU R ARG JE N e T B 3t - AT MR Il T IR E A R /Y
MR BRI - R I SAMERENHRIEE (2-5-5 %8 500
) > RE IR EIFNEHEM KN (LIQUID HYPONeX 2-5-5 @ #f& 500 %)
PRI ZEBTIIA 30 mg L8 RBEIVEM TR - LT RESERERH - 2
B TERC  TERBRIG IS TY > R FEE AT R > SHIE RS

IS AR TR A/NER R TR AR - ER BN > SHEAE
=R - A EHENERE PSR THGE - - BEREE/VCEANENER
PRI >R = EH T >RV - £ENE-FHEEME R ERE T >R
B >pEHE I =@EENV - FEPCHBEEEERNRERZBREERE -

MEICR =R (I ~10) ZAMEE (V) » #EEEE - LE R
WK% > BURKICRECR - ER - ERICHSEFENEERNBRER - DR
BT BLpR P DR - - EGERM  RBE ORMEMERRE T > BEFAE
T AGERE o R T MERFE MR AT IR o BRI R B AR o £ UE



FMERRBE O 35

KB EESEERERY > BUEEENER W RREEET
c Al BRI M ER -4 REEMELE I ARENES  DPEEEEAM
ZeHE E R WE IR & B R B IME A 0 LIQUID HYPONeXHIZS o #ff I H R K 2 W 8 1y
WD AR ETRBMAR S &K -

WEB AR EEE I F I > SAE LR RKE®RE - REIE
HNERT RSSO IR ARE o B /UHM > HEEM T W8N
BTGB RE I RE - HEAHARME KN ERER - B
I e O > BIFESE SGED R E S MR E > SLW R B8R0 22 B -

BRI AR MBS EERENELEF R IRERRSE
— it BAMRE A SENEL BYREHEELAR - U RFRHEM
FIFE R AT - B =~ U AR B~ TERCE - TR MERE » His
R 2 EILEREm AE /)  NEEEPIB AR - I 3B Jh W B AY s B0 F
 JEREBE AT o WERE B 85 B 8B 8 81 SHEXLEMNE R
(F/N) -

350

300

250

200

150

Total leaf areas, cm®

100

Week

B — ~ WAEE S AR N A P R s I A A

Fig. 1. The curve of african violet total leaf areas.
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Leaves number
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Fig. 2. The curve of african violet leaes number.

Flower buds number
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Fig. 3. The curve of the african violet flower buds number.
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Fig. 4.The curve of african violet flower numbers.
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Table 8. The plant nutrition analysis.
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Treatment

p

K

%

Ca

Mg Fe

Mn

Cu Zn

mg kg'

Mo

2 B B2 —

0.85
0.83
0.82
0.11

1. 67
1.95
1.78
0.94

1.09
1.20
1.07
1.09

1.37 271.1
1.33 283.4
1.28 284.0
1.32 273.0

124.9
159.2
155.8
226.9

17.3 102.7
13.0 81.8
13.1 87.6
14.2 113.7

5.7
6.3
6.3
6.2

2.3
1.9
1.9
2.1
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The Study of the Liquid Fertilizer for African Violet'
Yu-Jyu Wu?
Summary

African violet is a popular house plant in developed countries. The
beautiful plant requires intensive care for almost year-around flowering
A liquid fertilizer formula was designed specifically for the growth

of african violet.
The liquid fertilizer was proved to supply balanced nutrients for

the seedings as well as the flowering plants.

Key words : African violet, liquid fertilizer.

'A part of author’s master thesis
?Assisant of Taitung DAIS.



