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ses of Tip Burn Generation o

f Nutriculture Lettuce

Cause
Location

Occurrence Condition

Cause Related

Cause at the
part above
ground

Solar radiation

The condition that many of Photosynthetic
Assimilates translocate to new leaves in the

Humidity (saturation deficit)

center.

Wind velocity

The condition that transpiration from galea

Temperature

is active and water drifts to new leaves in
the center is relatively restrained.

carbon dioxide concentration

Weather: Cloudy/rain=fine

Cause of the
plant

If it is a resistant variety or not. The

Breed

condition that the demand for the amount
of Ca gets higher. (The condition that the

The number and the area of the
leaves

photosynthetic rate of the entire plant gets
high, the translocation of the anabolite
increases and the auxesis speed increases.)
The size , the number and the area of the
leaves, has a large effect.

Satisfactory growth

Cause at the
part under
ground

The condition that the absorption of NHs-N
, Kis large and the absorption of Cais

Culture fluid composition (high
NHz-N, K)

inhibited. The condition that the overall

Culture fluid renewal

absorption of nourishing water is inhibited.

pH fluctuation (root damage )

Al

- ‘%ﬁ s N E
=+ ‘E"?L +
= 5 B LR YT SRR XY
cHRBEARSBERE SELEFRL >
/g‘-\—'—-q-—\*/ ;g‘ = ‘k‘}-" » V2 ;g\
PEEG it >F BRIy 23t > B8
2\ AL 3
PSRE S-> L
-\r—'—-q‘—\J:‘/k:; ;g‘ ;g‘qr-'—--r‘\ ;g\/f-
B 2R PESREEER > P Ey
ICEPF>RPE oy itped > RELET
>
) 5 5 BR. A
c RB/RGH A SRR > PEFI>
PEAIEF > PELET®Y >




(§/8)% R4
KA

K

R L L 1L

EREEREEE LT AERERLRG
£ A% AE10 ha> 31996%:F12,000 ha - R &2
i£25,000 ha> & & & %3-4,000 hai% & 3 4c o

AR 3 # (ha)
= 5000
& F19 4000
14 B 1000
i+ W 1000
L p 1000
P A 1056
it/ 650




R BE AR 2 GA

19694 $5 8 B ﬁﬁx-‘i v A= 8P H 03 hare s 15 kP Eipg
"'L'Ff;f—'y%ﬂpé‘% JEAR I S A i\‘i‘\’é‘f;ﬁ
l983ﬁ Bl R A T e TR F F (L REk > 1985 F
ﬂﬁa%»ﬁ%k#pio
1990 & S k£ 2 6 £ 9150200 2+ EF
%Hm*%mfﬁﬁ,w%%muaaﬁ‘Sﬁ%m%ﬂ
R S R EPN PREORR 0 Brbrg { F AR K
R 2 AR o
B FIREIISUPRIR R A BT TR R RER ~ 3§ Kenp
30 @ OB R 6
THFE S L fehEAea L R T EAR

Wtk B o (T E A ST o 4 T AiE
PAER o

2R E g~ R ik S
Kfi‘ﬂiﬁim ﬁiﬁxb ) ;}}%—:“g‘_%
S o

> bl

aFEF 4 > FEGFaITo




514

S ‘ ?

[

N

33

R

X o A g
%/TQ’Q\E\‘J&’

ffms

BN 1

e S

2.
\fl

3, e
2,

N\

™

g2
)
p

e Lk o
¥ ow W
de = Ly
oo 4l .fw
B
f o Sk
i i

—i




THRE A ARSI ERE G A

g_. —HOHRE , EHEMAGE, RN
g — EHEERSRIE AR5 P

ol
}
HI= e
b
o D BE i 5

B
BiE|®d | Ot R, S , RS TNE , 85
Elplw® —'I I8l ot g, OFERES T REE L RIS o 7 EHR R e
B 5 S OtBEERRE , HEERFHR B , B ST D SR
i | S .
%B Eﬁg 5| W %—'l — IR, FARERE » TRHE R Ca
Zllm g (C IR CE —zotEmE. R SFE, RSERTER, £RMEK R B
O =
(| fir §.g—’ﬁ —&| = — R, R, AEHER S
E | ol B ] ——WEAS . BIE MO , EREERE ek Mn
Bor| BLEE G —ustEE, HISEHE, B BEBTER-# Cu
— % Fel gk, BRER O BREE it Fe

— AR SRR T A< Mo
i | HARFRR TS B R T » SRR ST Bl » BRFIA.

dgoogle f§ » FF itH ¥ & By '&frm#;
G EEE A PR L 4 E SR )




BRIZEEBR/IEER

=&t R/FH/EE

i3 41 % 1678~ %

T8/~ E 7% Mg~ &

B C 2 Fe
i H v B

3 o) & Mn
¥ N & Zn
ok P 4 Cu
il K 48 Mo
4 Ca P cl
4% Mg

B S




Nitrogen
Other nutrients

Organic matter
Organic matter
Phosphorus

=

Phosphorus

(@) (b)

FIGURE 16.21 An illustration of the law of the minimum and the concept of the limiting factor.
Plant growth is constrained by the essential element (or other factor) that is most limiting. The level
of water in the barrel represents the level of plant production. (a) Phosphorus is represented as being
the factor that is most limiting. Even though the other elements are present in more than adequate
amounts, plant growth can be no greater than that allowed by the level of phosphorus available. (b)
When phosphorus is added, the level of plant production is raised until another factor becomes

most limiting—in this case, nitrogen.

Plant growth —>

Sufficiency range

: Toxicity range

Deficiency range

FIGURE 15.1 The relationship between the amo
micronutrient available for plant uptake and the
the plant. Within the deficiency range, as nutr
ability increases so does plant growth (and uptake,
not shown here). Within the sufficiency range, plants
get all of the nutrient they need, and so their gro h
tle affected by changes within this range. At higher
availability a threshold is crossed into the toxicity
which the amount of nutrient present is ex
causes adverse physiological reactions leading to
growth and even death of the plant.




o.1 1 10 100 1000

Level in plants (mg/kg. log scale)

. [ ] Deficiency [1 Normal B Toxicity

FIGURE 15.3 Deficiency, normal, and toxicity levels in plants
for seven micronutrients. Note that the range is shown on a
logarithm base and that the upper limit for manganese is about
10,000 times the lower range for molybdenum and nickel. In
using this figure, keep in mind the remarkable differences in
the ability of different plant species and cultivars to accumulate
and tolerate different levels of micronutrients. (Based on data
from many sources)
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Dominant in the Soil Solution

£ %48 (%)

TABLE 15.3 Forms of Micronutrients

Micronutrient Dominant soil solution forms
Iron Fe?, Fe(OH),*, Fe(OH)*, Fe*
Manganese Mn?*

Zinc Zn*, Zn(OH)*

Copper Cu?, Cu(OH)*

Molybdenum MoO,*, HMoO,”

Boron H3;BO;, H,BO;~

Cobalt Co*

Chlorine r

Nickel Ni?, Nit

From data in Lindsay (1972).

3R 10460~ 2
K7 5 ~% R E 3 A i + ¥ ¢ mg/me
_ #C 12.01 CO2 1 mM 44 mg
f%’“% in 01, 01 10 I M 18 ng
50 16. 00 0, I ml 32 mg
iN 14. 01 NOs, NHy' 14.0
wiP 30.98 H,PO, . HPO, 2 10.3
LA WK 39. 10 K 39,1
6 4Ca 40,08 Ca® 20
g 24. 32 g™ 2.1
7S 32,07 S0, 7 16
Wle 55. 85 Fe, Fe? 97,9
#\n 54. 94 in’ 275
o aB 10. 82 505, Bi0r 3.6
L L{“} #Cu 63.54 ', oo 31.8
#7n 65. 38 7o 32.7
o 95. 95 M0 2 48
3l 35. 46 - 35.4
o ¥ Si 28. 09 Si0, 7
*3’*3’“% 4FAL 26. 98 AL 9
»Na 22,99 Nat 23
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AERAEL AT ATE CRERE  BAESN A
57 DS AR Tk A BERE | BR |
(20C g/1) % | ~/=7
A 4 KNOs 101 K*, NOs~ 315 95 50~60
A4t | % fCa(NOs)e-4H0 236 Ca'?, 2(NOs") 1270 70 20~27
L A% NH4H2PO4 115 NH4", HoPO4 365 98 50~64
Fr st MgS04-TH20 246 Mg'?, S04 2 252 45 44
4% NH4NO3 80 NH,*, NOs~ 655 98
Bk (NH1)2S04 132 2(NHiH), S04 754 94 5.6
% it NH4C1 53 NH4', C1- 1630
Tk F (NHz)2CO 60 NH4* 1000 98 9.8
B il 4 K2S04 174 2K*, S04~ 111 90 31
& (‘4w KC1 74 K*, C1™ 265 95 8.4
F 447 CaClg-2H:0 147 Ca'?, C1° 536 75 24
L - 4 KH2PO4 136 K, Hopos™ 227 98 70
EDTA4#% Fe EDTA 421 Fe' 421 12.5 250
FERL H3BO3 62 Bs' 46 18 55~60
Frfidd MnS04-4H20 223 Mn'?, SO 2 500 99
’ ) — > 5 ‘)‘»‘J\) B “7;_
BT AeE BIR
2 2 N o /L = 3 - » » /L
o XA L It B BB w3F
7 N ) S — P’
A/ S
E = Ny o 0 g ° W
'E’j&’b,)@:l‘tgi—arﬁ&f\‘l R
2 Y s
HZa B
2 _EL - . o 2, t /
MTE ~F R A AT E E
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1
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2 i
_g g Rice planted
2 081 on day 21
3 I
= ]
= o6l
I
|
!
04f
; |
O-IT\\SOM kept at field capacity
0.0 L A L 4 L
10 20 30 40 50 60 70
Days after start of incubation
FIGURE 15.9  Effect of flooding on the amount of water-soluble manganese in soils. The data are the
averages for 13 unamended Ultisol horizons with initial PH values ranging from 3.9 to 7.1. [Data
from Weil and Holah (1989)]
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rgano-metal complexes (3 1 & 4F & )
— Cu?* + Org. matter — Cu-org
(DOC) soluble
— Cu?* + Org. matter — Cu-org
(insoluble ) (insoluble )

. Chelatmg agent (49 & &)

EDTA (ethylene diamine tetraacetic acid )
—  (Fe?*, Fe3*), Cu*, Mn2*, Zn?* + EDTA

— EDTA-metal complexes
— Increase availability in alkaline soils

o = 00C—_H =
0 CH 2oy o
O—CH/ Q| pec
0/ \N #» o
L e idie 0 BegRe bl [l
P o H:P\ ¢
Fe " / / Fe ! /
aNEE i
/ HOc=ro=s Q=" H FIGURE 15.13 Structural formula for two
01 CH, ’ \ common iron chelates, ferric ethylenedi-
97 | CHy H,0 hacol aminetetra-acetate (Fe-EDTA) (a) and ferric
o 2 i gluconate (b). In both chelates, the iron is
Fe (Ill) EDTA Fe(lll) gluconate protected, and yet can be used by plants.
[Diagrams from Clemens, et al. (1990); re
printed by permission of Kluwer Academic
(a) (b) Publishers]
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Soil solution

Chelate

Soil solution

( lemd

Two ways in which plants utilize
trients th in chelated form. (Top) Dicotyledonous]
such as cucumber and peanuts produce strong
agents (NADPH) that reduce iron at the outer surfacé
root membrane. They then take in only the
leaving the organic chelate in the soil solution wl
complex another iron atom. (Bottom) Grass plants
wheat or corn apparently take the entire chelat
plex into their root cells. They then remove the irony
it, and return the chelate to the soil solution.

a. % (Cl
b. #=(B)
»  H;BO;—H*" + H,BO* pk,=9.2
(inthe soln.)
© HBOAj i » ik i § st fede
*  Toxicity ~def|0|ency; L e i
c. 47(Mo) > MoO,?
o BE4pyoxitz 1 ﬁ-/m;\tﬁl#g p‘;%gg s fdg EE: 4.
ﬁ;\;—LA}"’imoﬁ&f’}J * AL F g H 4dp g ok
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R Sl T

4 A 4 (productivity) : ¥ W H =5 ff (TH 2. A £ (yield) k=g
Productivity = f (soil, climate,
pests, disease, genetic, potential
of crop, human’s management)

D &r%lﬁgﬂ TS ks Hep T3 aEa g

» productivity = f (soil)

aFlagd A4 2 &P

» Plantanalysis (tissue testing) (142 4 17) + soil testing (2 3£ #| 2)

» soil testing — ip| Z_soil nutrient supplying power

TN S EIRE R ar s L R b B T S L ) R

Bz it TR Horie g2 fa g o

Deficiency diagnosis (#* Z # %7)

16



CIE DE it

1. 73 0% ,}Lﬁ“r:\,,p SRRV

2. B BR 0 GYHETE A SR o TEES R -

3. L&+ piﬁ kR PR 0 P RS kRS AN
A

4. % 73 HiEy 5 T g3 o

5. 7 % 5pH £:5.5-6.54 Bl & H 1T o

6. LY R o

7. %FWERPF > LB FF kAR FfopHE
PRFEL AP

B2 fe

1) 2 T A Yo Al 0 2 A
fo » WiZle AL TR ’Hiﬁxﬁ‘ﬂz ’
b % L4mHoagIand!—}’Arnonf“ %P %%}
%ﬁéfﬁﬁ‘i@"

2) kAR A RDEA L F A LSBT oY

—;’llx14ﬁ1-+F'&f«x'Z~p‘;,pL:‘é: LR
A TR 8 R R S ek R Y 0
4eSteiner 1 A 1S g+ & ,&)i{mb b e 8 &
R B R op A LB A BB I A o

’

17



A Y

‘ﬁl“ Y - Al
BwmIRLAET

3) i ivd et RFFEAALE A A {ook A
BoleE ik %/w\ T A AT e
él’ff'i}ié)ii o ho P A LM KL & R EhfE T
FIRLNFHEXA R T2 857 o

4) EARE R B R o Tz A 0 B
RRNERES NRBEL ERE o Aod 2
BRE A e T fgm sv £ 4F ih
R ATIE R s AR

RiRRRZF T H

LA kBRI AT H >
A e
g mmol/L (& 22 -k ¥ ehE ¥ 8 )
e me/lL (& 22 -k¥ ghE sy E¥c)
- ME~FVTER
*opom (FEAL-)
e mg/lL (F 2k E LK)
* UM & pmol/L (& == k¥ o e B )
=R AT E/RF 2 E
8 & =g =/1000
me/L X ))%z /R -+ § = ppm

3
ZE"

2
¥u

O
O

T ok
- \vnb

b

18



me/L &2 ppm (mg/L) 2. ¥ = i 3%

OKskr+E 5391 3% 51
O®K 2 1me=39.1+1=39.1mg

O CafrMgz. i+ & 540243 A+ % &
®Caz1me=40-2=20mg
® Mg 2z 1me=243+2=12.2mg -

O 7]t > Kz.39.1 mgst Caz 20 mge Mgz.12.2 mgi3 f%**
1L-k¥ » 3% 1mellL o

OppmipFgsr2- o 2431 Lk? 73 1mg (1000
L? 219g) % 1ppm

O 7t > Kz 1 me/L =39.1 ppm > Caz. 1 me/L=20 ppm -

me/Lx R+ /R + % =ppm

ERPEpER Y Rk
LS o UER
ggﬁi# NO-N P K Ca Mg Fe
EE60 30 80 80 40 10

fgﬁj# Mn Zn B Na Cl
EE 1 1 07 80 200

if % EC : 0.3 dS/m (mS/cm) 12 * if % pH :5~8
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A& % NOs-N , e
i § NHeN KA
e sl 5 e B
v NOs-N | NHN P K Ca Mg EC Lo
H =y me/L | me/L | me/L | me/L | me/L | me/L | mS/cm g
KEkR 7 0.67 2 4 3 2 0.24
ik Aok 0 0 0 0.02 | 1.6 | 0.45
KL i T 0.67 2 3.98 | 1.4 | 1.55
KNOs 3.98 3.98 402
Ca(N03)z - 4H20| 1.4 1.4 165
MgS04 - TH20 1.55 191
NH4H2PO4 0.67 2 6
(NH4NO3) (1.62)(1.62) (64.8)
(KNO3) (1.62) (1.62) (163. 6)
&3 5.38 | 0.67 2 4 3 2
3.98 me/L 7N - 3.98 x 14/ (14/101) = 401.98 g 7 KNO, (4 + £ 101)
1.4 me/L e7 Ca = 1.4 x (40+62x2+4x18) / 2 = 330/2 = 165
- ﬁ X O o — 5 LU &
a ﬁ,_ I ﬁ‘* v ZL L
BREEBEER IR EE
=RV PN - N -
(me/L) O3 -N P K Ca Mg
Arnon 2 Hoagland 16 6 10 6 4
HAXAEZEE S 16 4 8 8 4
HARBEER 10 4 6 10 4
L& E 75 (FBH) 7 2 3 2 2
SHER 4 4 6 7 44
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- FAF PRI PR EERER (ppm)

3 - I B 2 = 9 ,
=% ozl Cﬁoi]ar SHEHTE Wﬁci 1 Wﬁc?x 2 4[Rfs; %—;;,
and Arnon i3 i i
# (N) 210 200 171 132 162 175 132
() kil 60 48 58 58 65 42
4 (K) 234 300 304 200 284 400 314
47 (Ca) 160 170 180 136 136 197 162
4% (Mg) 48 50 48 47 47 44 50
4% (Fe) 50 12 3 4 4 2 3
& (Mn) 05 2 1 05 05 05 05
#2(B) 05 15 03 15 15 05 05
£ (2Zn) 0.05 0.1 04 03 03 0.05 0.05
4 (Cu) 0.02 0.1 0.2 0.1 0.1 0.05 0.02
49 (Mo) 0.01 02 0.1 0.1 0.1 0.02 0.01

CREWREC R MEAETE

N, K, Cas% -PMg L% > Fe i~
K g pasig

Hoagland 1N,

TABLE | Initial concentration of elements in the nutrient solutions of growth chamber
radish and lettuce from the Kennedy Space Center

Element Starter Concentration Replenishment Concentration’

NO;-N 75 mM

PO,-P 0.5 mM

K 3.0 mM

Ca 2.5 mM

Mg 1.0 mM

S 1.0 mM

Fe

B

Mn

3‘] 6.4 pM

Mo 52uM
0.1 pM

! This solution was added to the working nutrient solution to maintain an electrical conductivity of 0.12
S.m™ . Slight adjustments in the concentrations of specific nutrients were made over the course of the
studies.
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X o -2 =2 2 X
miRpE R

rarge >

Lo e (F )
~ F ﬁa—' 1+2 %,
ov % ;i};}-]ﬁa—%
Hoaglandpe -
Cornellgz =
0.7~ # 150

4
5
6
2. ’J\#]ﬂ 7
8
9
1

PR g E dres (k1,00022)

2 kE (/1) TR

i"} N T T "ﬁf*ﬂi EDTASH M?,é . s . .
5 | 610 80 50 120 20 |13.0 60 70 30 40 | 20
#4054 | 610 830 380 155 2 |13.0 6.0 7.0 40 3.0 | 20
4 | 610 830 185 60 20 |13.0 60 70 15 15| L6
% | 300 470 250 80 20 | 7.0 30 40 20 20 | LI
£ | 400 360 250 80 20 |70 40 30 20 20 | LI
¥¥ | 310 240 125 60 20 |50 30 20 15 L0 | 0.7
A | 610 360 250 100 20 | 9.0 60 30 25 20 | 1.3
i 710 360 250 120 20 100 7.0 3.0 30 20 | L5
¥E | 400 240 125 60 20 |60 40 20 15 10 | 0.8
¥E | 810 470 500 155 2 |12.0 8.0 40 40 40 | 20
EF | 510 240 1% 60 20 | 7.0 50 20 L5 L0 | 0.9
war | 710 240 250 190 20 |90 70 20 50 20 | L6
Br g | 400 59 310 80 2 | 9.0 40 50 20 25 | 1.3
yemie | 300 360 150 60 20 |10.0 30 30 15 L2 | L3
g | 200 240 200 30 20 |40 20 20 0.8 16 | 0.6
RF | 400 240 125 80 20 |80 40 20 20 L0 | LI




38 EFENE IO

= g/10L
A+ 8) AL - A NHH,PO, 340
A 4T Ca(NOg), * 4H,0 2080
A age KNO; 1100
g/AL
B (&) FrhdE MgSO, . 7TH,0 492
FrphdE MnSO; . 4H,0 2.48
PR H:BO; 6.2
Frfe b CuSO; - 5H,0 0.48
Pt = ZnS0, - 7TH,0 1.2
dnpade (NH,)§M0;024 + 4H,0 0.02
i EDTA 8.46

1Lk e 4 25 ml %R A< £)2 2 ml % &B (cB)R & -

Bradley, P. And Tabares, C.H.M., 2000, Spreading Simplified Hydroponics : Home

Hydroponic Gardens, Global Hydroponics Network, Corvallis, OR.

TR e

RS g/100L
A 4T Ca(NOg3), - 4H,0 13110
A g KNO, 2557
E&a EDTA 500
B A g KNO, 2557
B P 4 KH,PO, 3567
FrphdE MgSO, . 7H,0 6625
FRphdR MnSO, . 4H,0 121
FRfL ZnS0, + TH,0 1
paziicd H3BO, 39
Frph b CuSO, - 5H,0 3
4 e 4% (NH)sM0;0,, + 4H,0 1.02

A% B% ## 1: 100, EC=2.5, TDS=1806.
Morgan, L., 2002¢, The Growing Edge 14(1) : 11.




MR & F ksl (0210,000% 413 * )

<3 kR i pl o kR ;}iﬁfélo(;;
ppm v 550 (mg/L )
B 0.5 A2 (H3BOs) 2. 86 286
Mn 0.5 # “4:(nCl2 - 4H:0) 1.81 181
Zn 0.05 Frfe 4 (ZnS0s - TH20) 0.22 22
Cu 0.02 At 4k (CuSos - HH20) 0.08 8
Mo 0.01 4p A& 4 (NagMoOs - 2H20) 0.025 2.5

AR AR KA
v Er a4k (MnSOy -

“k g% 100 ml -

4H0) B~ & 24P > 10 L@ e~ 213g 4 12073 f& »

4% (Fe) ™3 ppmP¥ » 12 EDTA-Fe 6 % ezt » & e R4e » 23 go
Jdmin (i€ 71,0000 4F8) pol10 e » 226 g -

A RRD DRSS RR




< BR1,2 Hins o B2

% . & 10 o> gk @ b 215 5en

< 3K1 58210 5o e s BR2 B

T OPE RS IR B R AR

EENAE A& me/l

TREEF5(Ca(NO;); - 4H,0) 236

— FREETR(KNO;) 404
BETR  lemeeMeso, - 7H,0) 123
B — £ (NH4H2POy) o

Fe-EDTA —

RS (H;BOs) 12

_ & ik ER(MNCY, - 4H,0) 0.72
BRITR  lememcuso, - SH,0) 0.04
FiREE(ZnS0y - TH20) 0.09

$HE #(Na;MoO, - 2H)0) 0-01

MBFEES TERTF2 0% b HIEES ek - 0 PR R4

E3
4
RN M RhARD P L EEAFRAFES B2 o EAFRNTE

F BEERERATRERTRE

oty B ST #FEE | EC (mmho) | pH

SE =

S

1.3

6.0

FREIE - TR - BA ~ R - T -
S

1.58

1.7

6.0

JRoR ~ FREER ~ AnRREE

28

2.0

6.0
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7 Kk
pet LB A

X o

SRl - N
RS Y
Fend R
VCSERNAN: 4
EREZR
FAE < o

o4 |4

™
B - =

&

4

N

pie =
— vk

of-\g‘g;‘gﬁﬁ

(ppm)

125
31

215
84
24
35

0.16

0.94
0.14
0.13

0.03
0.03

Cornell
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Hoagland &% (10 ff#lenie &)

Py - - BE (| e | MEF ma P ~% E
s &5 9%) FE L ) [EEEF L RTE L omy | (o)
#H(K) 39.1 234.86
95 101 606.66 638.59
() 14.01 84.15
$%5(Ca) 40.08 160.37
90 236 944.32 1049.24
EU(N) 28.02 11212
$%(Mg) 24.31 48.70
45 246 492.78 1095.07
i(S) 32.07 64.24
%(N) 14.01 14.01
98 115 114.99 — 117.34
T (P) 30.98 30.98
99 62 2.86 T(B) 10.82 050 2.89
$i(Mn) 54.94 050
% Y4 MnClz - 4H.0 99 198 181 1.83
F(Cl) 35.46 032
#¥(2n) 65.38 0.06
Frpedr ZnS0s + 5H20 99 251 0.22 0.22
Hi(S) 32.07 0.03
. $ii(Cu) 63.54 0.02
R i 4 CuSOs - 5H20 99 250 0.08 0.08
Hi(S) 32,07 0.01
40 ik H2Mo004 - H20 99 180 0.02 #H(Mo) 95.95 0.01 0.02
#4485 | EDTA- Fe- Na- 3H,0 95 21 5 #(Fe) 55.85 0.66 5.26
N 151 S < —_— j—
oF B¥E:aHy (§FE)RE  pH=6, EC=1.1 mS/cm
MR A v &g BEaa B3 T B
Be7v R
(%) £ (ppm) 2 | (ppm) | (gT)
$H(K) 39.1 | 187.37
95 101 484 509.47
£U(N) 1401 | 6714
#5(Ca) 4008 | 159
9 236 94 104.44
ZUN) 28.02 | 1116
B & Ca(HsPOs), - HiO §5(Ca) 40.08 | 1065 29333
_ a . .
s B(P) 3098 | 824
#£(Mg) 2431 | 3894
45 246 394 875.56
B (S) 3207 | 5136
ZUN) 1401 | 755
98 115 62 — 63.27
1 (P) 30.98 | 16.70
R HsBO; 99 62 1.2 T(B) 1082 | o021 121
o $i(Mn) 54.94 0.20
EIRLE - MnCl, - 4H,0 99 198 0.72 0.73
=i (o)) 3546 | 013
o #¥(zn) 65.38 0.02
F i A ZnS0Oq + 5H20 99 251 0.09 0.09
Hi(S) 32.07 0.01
~ #ii(Cu) 63.54 0.01
P i b CuSOs * 5H.0 99 250 0.04 0.04
i(S) 32.07 0.01
4p H2Mo0s - 2H20 99 180 0.01 #H(Mo) 95.95 | 001 0.01
A &4 | EDTA - Fe - Na- 3H,0 95 421 20 #h(Fe) 55.85 | 2.65 21.05
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Hoagland % ;%

“ov

1B '/%"(

=D Rt

a4
Z - _‘/\ _ T ' 2
I L D - a3k Hoagland K,
(ppm) (ppm) -
pibtE | &3 Py —— P NERAT > &
K 234.86 K 187.37 ¥ Z-eK i Ne
N 210.28 N 85.85 3 f% ? /%}i
Ca 160.37 S 5138
S 64.28 Mg 38.94 ) i "y
Mg 4870 Ca 26.62 e ¢ R Heni
P 30.98 P 24.94 H /% Rl
Fe 0.66 Fe 2.65 N A o
“ 050 A o Hoagland % /% <
B 050 Mn 0.20
Cl 0.32 Cl 0.13 L: L g\ E,I;l%"fﬁé'ﬂ;
Zn 0.06 Zn 0.02 g s e 4R S
Cu 0.02 Cu 0.01 424 .
Mo 0.01 Mo 001 i
4 751.54 gzt 41832
S— -y L] L]
S - e (7:6:19)
=% - 35 (Hyponex NO.1)
% 7%
43 ¥  Ammoniacal Nitrogen 1.2%
AR Nitrate Nitrogen 5.8%
A B Available Phosphate ~ P,05 6%
KR 4 Soluble Potash K,O 19%

Sources

A e do
£ BB L AT
g%

Potassium Nitrate
Triple SuperPhosphate
Ammonium Sulfate
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- 5 07-06-19 -k 4e4-ki3 R HFR1000%
7 20-20-20 - HfEdeid

g 10-30-20 ER TR %

L 25-05-20 BEEEFL L

I 5 30-10-10 *yPdd &

o AW ILRpRAT & R ph 4R B
S f’]’j&rﬁxﬁfrﬁﬂrﬁxﬂ’ oY I
/féwﬁ’ ¥ oA > AR 2
EDTAR > @ i #7557 flae » 32 BY p o

L S ﬁ*)i,l{miééﬁ-krﬁﬂ fik 4@ (& =

4R
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2

H |l €>& "w

i

© RIRAfrRRBELE #IR L

o

ey ?3159> B
o —»’N’i} L& 3 /#-

« Fil’ ﬁﬁ.ﬂ 2 N /szﬁxﬁk‘%&

O~ Pl pedr o Vs 4cFe-

-@ 5 ‘E ’ },‘%’n’zﬁ“*%ﬂ%}@
fel B RREET p B
?/7§°

s T ek s AR 4
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Cornell fiz > (&300LRO -k iz 4c £)

STOCK A

These chemicals are added to 300 L of RO water
Calcium Nitrate 291600 g
Potassium Nitrate 61320¢g
Ammonium Nitrate 8400¢g

Sprint 330 Iron - DTPA (10% Iron) | 562.0¢g

STOCK B

These chemicals are added to 300L of RO water
Potassium Nitrate 203780¢g
Monopotassium Phosphate 81600 ¢
Potassimm Sulfate 6550¢g
Magnesinm Sulfate 73800 g
Manganese Su]fate‘HzD (25% Mn) 256¢g
Zinc Sulfate*H,0 (35% Zn) 344¢g
Boric Acid (17.5% B) 558¢g
Copper Su]fatc‘5H20 (25% Cu) 56¢g

Sodium Molybdate*2H, 0O (39% Moa) 36g

Cornell fie > & ~ & & % kA

Macro-nutrients:

N 2.9 milimol I'' (125 ppm) Fe |16.8 micromol I'* (0.94 ppm)
P 1.0 millimol ! |(31 ppm) Mn 2 5 micromol ! |(0.14 ppm)
K |5.5 milimol I'" |(215 ppm) B
Ca 2.1 millimol I'! |( 84 ppm) Cu |0.4 micromol 1! (0.03 ppm)
Mg (1.0 millimol ! |( 24 ppm) Zn 2.0 micromol I (0.13 ppm)
S |1.1 millimol I'! |( 35 ppm) Mo (0.3 micromol I'! (0.03 ppm)

Micro-nutrients:

15.0 micromol I'" (0.16 ppm)

ppm=mg/kg=mg/L, milli_mol/L*& + € =mg/L, umol/L*/ + /1000 = ppm

N: 8.9*14 = 124.6, Ca: 2.1*40 = 84, Fe: 16.8 * 55.8/1000 = 0.937
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R 2 EC&pH’F’:’/o

2

> B > N 55
Baigrlgll

ECH & 7 % % § 1P

BRSNS AR REEL S A
BT o e A kR €N

{32 s HER PR S T

DR R I e
ﬁxgﬁm¢%&§’4%§?%§°
v B TRk D

I"] ’ «;‘:\j“’
i -
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EakR T ERECE B

THR ECe¥ * H =% mS/em
% 3 * S/m, 1.0mS/cm=0.1S/m
*% FF3 * dS/m, 1.0 mS/cm=1.0 dS/m

e AP TP S ET L 5 EC
e
N

]
N 2. 2 ’ A
#oxd LEETE LFE D7

ECvs. & % kR

4.0 A ©

’@ (=]
u °
B 3-0 °
mS °
A
cm 2 2
o o

1.0 4 sl

o

o — —
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
B AR ABE ()

PAFFa  BRERRAR 2 ERETERZIM G -
(Liv%,1982)

‘&%&ﬁm%&ﬁqgﬁww%,wu

ol RR2
ECH iz w3 B pFiea if % B F pF U fFfE -
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?h

pH40 45 BO 55
Strongty Acid

6.0 65 70

75

e & U pH & & 3p

80 85 80 9.5 100
Strongly Alkaline

-«

POTASSIUM
PHOSPHORUS K
SULFUR i

——-«h ” Ca

MAGNESIUM

Mg

Nitrogen
1

Phosphorous

O —
Sulphur
)
Calcium

Iron

Manganese

Boron

Copper & Zinc

Ammonium

75 8 85 9 95 10

4 45 5 55 6 65 7 75 8 85 9 95

10

The pH Scale

o

1 Battery acid
2 = Lemon juice
Vinegar Acid rain
| - Adultfish die
g s ‘:' Fish reproduction affected

| =
Neutral l:l ik

Incrsasmg I:I Baking t?da
seawater

I:l
Milk of Magnesia
W .
12- monia

13 Lye * Courtesy of Environment Canada
14 {www.ns.ec.gc.ca)

Normal range precipitation

Normal range
of stream water
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pH EC TEMPERATURE
Range Range Range
0.00 - 14.00 0.00 - 10.00 5'C-35'C@41°F-95°F)

Calibration

[ 4
il
=
]
=
[N
=
[}
=
o
-
I
o

PH7 pH4/10 Calibration Calibration

5 2Ll &
TDS # E; EC LA «][’E— ¥ # Combination flat surface pH electrode
with Conductivity cell

B ERBTE

Ion Selective Electrode

“H = - u =

pr—
Corbonate(C0s 1)

Sodum(ne®)

4 Solutions & Membrane Kit

[RGB Bt mDom Ao




> XS S
Brprpglk

M0 R e (ZHREBREME RRE) 5 6

BAPARPFECEZ 8 ER 51.5 mS/cm

FAE - BREFEH s Aeokdeis 22000Wp {8 2. ECYE A

1. O mS/cm -

LadFR ckzZ EBEIER > F 40~ xmS/cmip § 2 5®

i
(1.0+x) x20=15%x20>x =05

,; LB _Z be ~ 4 3 0.5 mS/emss & R ekl (4-

le 1§ 42 0.5/1.5 = 1/3 )2 20 2 s &
/ﬂ\j%i:}l

]Q F\ ’ T’,

Efi ) Baps RRR

EAER  66% 1 =&

H
I;’/A' BT (ppm) (ppm) (ppm)
ﬁm 38 6 -32
ﬁ& 20 1 -19
ﬁEﬁ 253 195 -58

f% 25 21 -4
ﬁ@ 51 34 -17

EG Bl
-84 %
95 %
23 %
-16 %
33 %
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XY eI ERS

RIAE TR 66= 1 =B EL {51

287 om (ppmm) (ppm)
hEifG BS 311 167 -144 -46 %
] 94 120 26 27 %
Wi g EE 185 277 9 50 %
oo fpi g 0 17 17 ==

pH2 ¢ 3L

e &2 pHiE 2355655 % » 385.0-7.0e1
%@%ﬁ%m1%4?o

« %1 BpH (4o#pHT7'E SpHE) FF o
TE&ape (3N) 58-10ml - seps F 12200
e BRI B i et & o

« pHZR#& B 1pF > RI= ’\vﬁp?/& IS LA
REF A RRAGFREE s
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o — BEERPHBF (#1L) > 7 F
PR EE o Ap R eho pH'E MpE (B
R L PN TF AR

o dod% 3z A RpHD I 8 F pF o (T 5 514
e IR R L A

o 4opH™ I 4500 pE 0 4T S 4E S 492 LR T
I CERE N S

pH iE 34 B 3¢

10002 2 % Ie dk |-k 7% % "8 3 pHB.0PF 10002 = % Ie A& ki3 % B 1 pHE.0FF

SRR R (F ) % & & (Y49 (KOH)~ rR(EH)
pH & 8.5% H3sPO4 pH & 4.0% KOH
7.0 940.7 5 707.9
6.9 891.7 5.1 666.8
6.8 832.7 5.2 619.2
6.7 763.7 5.3 564.9
6.6 684.6 5.4 504
6.5 595.6 55 436.5
6.4 496.5 5.6 362.5
6.3 387.4 5.7 281.8
6.2 268.3 5.8 194.4
6.1 139.1 5.9 100.5

6.0 - 6 -
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F IR RPHE I i F]1,2

1) * ’J<“‘ FBER LM SpHY B2 4 &
lﬁviﬁf A50ppm= & UEE Y oo

2) Tz sftle N ER TR R ESER
? = R oo 4o ivE HNO; o pOS-S,Tj‘_,.Kt_ 4
EEES S S AR S N S NS S
Cat?frMg2% FE gt o 4ot 82 % foit
P2l 2 f LT pHRRAE L -

32 8 & R pHE i ek 53,4

) WBFEIPRELT  FHFHE 4
—i"x”]{ﬁ&;z :![117'— N ‘3-'5_7;?}2»]'{&{") sy X i pH
PR o ApE iE o S P REFATRZPHS
R 1
F 14 o

4) JRE8 s T A R B

A1
b 7k fe k3 H g e ¢ Cat? ~ Mgk (7

% CaCO,, MgCO,) » F] 4 32 % i pH* s < o
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L& R pHE (R #)5,6
5) T4 uldoi £~ 5 & ¢ BASYNH,
RARFITR S 2ZI53F 0 RpHT "E o
6) 4 wlde | v FF ¢ B A3 ZNO3 > & pH

+ Ao

(

@7 sk
! 3

s RFLFIRABEE O PRITLIRIR
» TR A F A FEPHE o

cRTEDIEAERSBRETELRYFT
Rk R 0 R AR EPHE
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IBEROREENZ~OBERRIK

10,04

(=) E5ER

5.0+

Pt ot Y o
A ' A
/‘f""{ P N ‘\‘<
_-.” X - —
] aﬁg—:gﬁéﬂp—‘it‘g
!.—_—. T . T T T T T T Mg
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1. pH voaluller 9. wpH, *C ard oF sensors
2 lempwratume roatruller 100 VWaler wupply

3 Salinlly coaimllar 11, Healreg eroil

48, Stk welufun pumps 17. Circulating pumps

7. Shurck sulubion seppiy 13, Hot watsr soatrul vaive
a

. Asrabul
Aﬂ =

4 'Qw

AR

Ri)f&"' s:

14, Ruiwrou! cube
. Guliy Hrer
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Y

Jm @ Priva = & & %
NutriFit
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EC meter with thermometer
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Irrigation Configuration

Irrigation Start Program
Valve Group

Valve

Irrigation Line

Water Distribution System
Water Treatment Recepie
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Water System

EC/pH

Start Valve Valve
Program Group
* Time
— - {><} Quant.
Recipe
2
Water System =
Dosing ]2
1 -
| Heating Irrigation Pump |
i
1

= NI

i Flow-meter;
! From: Priva

Radiation Sum and Rest Time

Radiation Sum

Jiem? Radiation Sum Rest Time
Start Start:

Measured
“Radidtion S

Radiatian Sun:

250

Time

Min/Max Rest Time From: Priva




Transpiration Start

L|ghts

Calculated
Transpiration
from plants

Radiation
Screen

Hum|d|ty

Temperature

Radiation .
From: Priva

EP a Office Direct Client - APOLLO (user-080502 @localhost) - [1401 4 - Allocate valve to valve group [ 111

[
E H]@l f jeellavzrsan|ne
‘ Overview Climate Heating Strateqy Pad & Fan Strateay Shading Screen Eneray Screen Ar Cireulati <Crop Protection = IRRIGATION = Overview Irrigation (= Start Irrigation
'~ Settings Influences (Alloc.valve | Alloc. start progr.  lu Ad
dAllocate start program  Allocate start program b (L3
= Allocate valve to valve group

'j%%ﬁﬂ%%%%ﬁj

=




Start valve group and start program

BT Priva Office Direct Client - APOLLO (wser-980502@localhost) - (1402 - Sart valve growp and start program [# 111 [BEX]

[ Ee Siev Winlow Brower Tooks Help

|8 =) =f= J leajasznaax||n]o

| = OVERVIEW CLIMATE = Overview Climete. (= Heating Srateay 1 Pad &Fan Strategy = Shading Sereen i Eneray Sreen (= A Circultion = Crop Protection = RRIGATION (= Overview rigaton (= StertIgation

[~} Valve gr. and start progr. | kv

4Start valve wizard  Valve start, stop and reset) L1
start valve group and start program

Ganeral
Status Start] Stop
Y RE Nl No
Westhar rest “of ol I
No No
Start|
Nl
Nol
Nol

Graphs

Custom
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Valve start, stop and reset

Settings (Start) Installation Control Overv. active kv (\‘j
4Start valve group and start program  Start valve wizardd (LY

Status!

& |

viaather

F
2
a

s5888888888588888588%
.
:

5588588588858888885383¢
$

ccccccc

sssss

Graphs

o o

E ‘.? @zg fA :
MARRENRERES
SCBNONAWNROOLONGDU&WNRS

8588858888858 8858553%
s5888885888885888855888

Valve group settings

FUREES SOSEARR > R ERAETURY T
87 L o

Time : & & B eag i EpFr il o o

Quantity : & & B gk §

Recipe : & & & flrecipe -

No. of time phase : & Z ¢ &
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Valve settings

B Priva Otfice Direet Client - A7OLLO 411 - Valve m G
[ Ee Vev Widow Brower Took Help
= m 1 a8 a@k|p @
Shadng Screen - Energy Saeen (A Craulation ) Crop Protection < IRRIGATION (5 Overview Irigation St Igaton
@ ‘Settings | Start Installation Control Overv. active v (“1
4Valve group settings  Recipe settingsb (S
Valve settings

1 vi] Quantity Unit|  Time  Recipe. Prio
1 s00,0 Er g NoR
2 5000 mi 000 1 ol
3 5000 mi o' 1 norur 1
4 50,0 mi 000 P
5 5000 mi 000 1 oMl
6 5000 mi o' 1 norur
7 2000 1 20000 P
8 2000 15 20000 1 NoRMp
s 2000 1 o0 1 norur
10 2000 1 0 1 norws
11 2000 1% 20000 1 noru:
12 2000 1 20000 P
13 2000 1 oo 1 norwe
14 2000 1 oo 1 noru:
15 2000 11 10000 P
16 2000 1w o 1 oMl
17 2000 1 o0 1 norut
18 2000 1 oo P
19 2000 1w oo 1 oMl
20 2000 15 o0 1 norws

R - t t -
B v Office Ditect Clicnt - APOLLO {user-980502@localhos) - [403 - Recipe settngs [RC 111 BEX]
DIEe Tov Wintow Dower Dok Bb o x

afws T AhzZRA4EL || B|)@

OVERVIEW CLIMATE % Overview Climate (- Heating Strateqy / Pad &FanStrategy  Shading Screen (1 Energy Screen (1 AirCirculation 1 Crop Pratection () IRRIGATION = Overview Irrigation (5 Start Irrgation

settings | Influences  Flushing group

valve settings  Valve group settingsh  ([RC 1 ]» (XA
Recipe settings

1 Recipe for water system/rinse group 1 1

2 selection fertiliser dosage SELECT.1]

3 ECs EC oH I
1 Too high alarm 1.8 7.0
2 Nutrient recipe 02 2,3 6,4
3 Desired 10 5.8

Eorw 4 Too low alarm 0,0 5.0

4| bc|  Channel|Calc quant| Quantity! unit|  Function
1 A-tank 3.8 10,0 1/m3  CORRECT
2 B-tank 3,8 10,0 1/m3  CORRECT Fe t'l' e Select'o
3 Ctamk  ns w00 e commecr rulizer on
4 Acid o4 0,4 1/m3  CORRECT

-CALCULATED/MEASURED-

7 Calculated EC 1.0




B Priva Office Direct Client - APOLLO (user-980502@localhost) - IRRIGATION] =5 E
D5 vov Wotow Bover ook Eeb -l8)x
[ m[]ar [elasz=aac|a]s
| OVERVIEW CLIWATE - Overview Cmate - Heating Srtegy 1 Pad Fon Strtegy Shadng Screen 1 Enrgy Sreen e Cralton 1 Crap Protecton <1 IRIGATION 5 Overviw Irigatn & Stat Irfgatin

@

4
(DEHUMIDIFICATION ~ OVERVIEW CLIMATE}
AN IRRIGATION

(2

DOSING CHANNELS IRRIGRIQN uNIT

‘SUPPLY WATER TO GREENHOUSE

4 7] Netafim = @ Netajet 2 %

EEEERAR
Netalet 3G

- REtRENREEERE S RREORE
- iRk 2 PRE, BRI, T ATEC&pHAR E #EH]
- HERREAE 8 SEREBREYEEEH

TEE AR FHEER R
WHC -PRO
pe *16%H24E3Cﬁ?iﬂj *WB‘E%EZSG%HQE.‘:
KEFHER A TR A [ CREE R A,
FIIFRERMGR,  |PRTIRT L EERE A
EC/pl | —fHEH0 BEsEagE

FEE |0.5~120n3/hr
HREEE |34 RS
FAREES] |3~6. 2bar
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Netafim HydroMix Technology

Water and nutrients run

‘ The mixing chamber converts pulse
through the mixing chamber

fertigation into a uniform solution

Mixing Chamber

{ ‘
Dosing booster drives }

T‘L

\ EC/pH Sensors

the venturis and pumps
the nutrients into the Fertilizer Injectors \

mixing chamber
EC & pH measurements for precise
Nutrigation™

Dual measurement — EC & pH

Error
<E<02 >
Control Yes Reference
OK
EC/pH
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1854 B AR
A

Netalet %ﬁ*%ﬁﬁﬁﬁ

QAGE

RIMRREE

Hl

FRESHES
WATER 3

¥ wkEwm ﬁ?]@iﬁ

Vi
V2
v3
va
V5
V6

T AT Rk Sudh Fr1~5

« HRER YT (BRA R 5L 2 H 1)

A A

L% 4 ® ~ 10 LeROVK

ECH{opH*+ L s & &t ~ £ 4§

#-Eb b FE0ccH* i Y R LSS
2 RECrpHiE

ERMEEZ 530 % o ksip B

EFEPTEIARS R
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i

A tank cc 50 . .
e = Bucket Simulation
C Acid tank cc 50
Status Ec PH
Fresh water 03 7.8 50 cc A-tank
After adding 50 cc from the
tanks 186 55
Target 18 58 50 ¢cc B-tank
Difference to target 1% 5%

50 cc Acid-tank

]

10 liters
fresh water

A B Acid

Note: you can see here that the difference between the target and the bucket is less than 30%

6. Liiie A H R (F&IH 250-80 % -
SR ANARERB T A R

7 #R) o

7. %_&#rg SECH pHER$]
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» 5 55 72 ‘J: 2 o2 AN
LEu A AR SR =R
) E

C&pHiE P

—151X]
‘) Fle Edt Wiew Insert Format Tools Data Window Help Exit Typeaquestionforhelp « . @ X
DEHRD SRIVE & B E-bE e -l
aria -0 - B 7 U|E % 5 %% EHo o Ao A
R3 - A =SUM(RE"1000/3600)
I T A O S 5 S S 2 S A P50 O | |
i |
=] Pump Fiers
[=]
3
= o
5 n ]
[ Vister Meter Flow Rate
[z - - Min_ _Ava. _ Max
[ . P[0 T 0 T 0 Jwom
o] Working Pressure Litres per Pulse Y (3 T835 1 833 |uisec
[0 Min.[_30im) | U 3
1] M. a0 Jm) 9
[12] Pulse Rate Dosing System
[12] Min. Flow[ 12 ]Sec. Dosing Channel Flow Rate (LHr)
4] Avg_ Flow| 12 |seo " S S,
v Fow{ 12 Jseo, <+
e Recommandad Flavr Range
[1813 Dosing Ratio Buslr\g Channel Du\y Cycle (%)
[o]5 o p— (1L10001)
) | . Min. Flow( 50.00% [ 50.00% [ 60.00% |
[21] 13 @ E3 ET & A Avg. mw
FLOW Mt | Max. Flow
| w s ]
r—
Snp‘l Define the flow rates to the field 1
I 2. Define Water Fulse Resolution a
3' nter the dosing ratio required H
supi Change Dosing w5
E L ] u
[z w[ =] — — =
[35] ' dosing ratio rom
[z0 Prior -
E3 ER T
2] g =
¢ EHT. Cal. {Data / [l -
Ready UM

A Bt &
« Afi TRt
e Bfi 4tk 2 %R B! ﬁi—ﬁ
Netajet >
— - AN AR
—#F7% R (ROK+3 kA2 %)
—AFEER(EER+EER2 %)

— P ER R
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L BEROKAE [«

-1 ROK 1@

=R R NIt

—> EERPEER
RERER
EER L E RS

1 ROKZIEH BEERE

e o
i
1
i

~{ mrEmm | [ EeEzaw |- >[><]" >@
i Ny AR ;
L >|><|____E @( L__|><]< ________ "’N"E —

=5 B1# i iAo

NETAJET | (W)

56
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BERHE TS
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#ic %8 © IntelliGrow (IG)
# %8 © IntelliDose (ID)

S R RSN TER

IntelliDose

Stock tanks on strong shelf or cabinet
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IGE# D3 6 2 T L

(E TR

s Lt

EElcemmn

Dosing Schedule

Schedule stait date  [IERT-H S 4

Day | Date PL1 % PL2% PLax PLe% TDS Day | TDS Night
1 040806 100 90 10 0 450 550
4 0819/06 100 90 0 0 200 900
15 04/30/08 80 0 0 0 1000 1100
0 05/05/08 0 0 100 0 1000 1100
40 05/25/06 0 80 100 20 1000 1100
44 05/29/08 0 0 0 T © B
Save Cancel

| Changes Pending...press Save when Done
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ZiRS AR E 12

TR By (B 47 & 97)

EC
EC

HIE
RO

HERLEE

0.9 & 1 g/l
1.2 A 1.33 ¢/L
7500 NTS 227 kel'E
TUE
4y 1

PRFR? A LDERI ARG E AP

A Company B Company
BRZHK=E a 2060 2830 L
HRTIETREL b 640 1120 #
EC F=/iHs C 1.2 2 mS/cm
HiEE d 2.7 6.3 keftotal water
BRZERE e a07.5 2077.8 NTHtotal water
B E f 10.3 14.15 & (m3)
HEERER g 1.42 1.86 NTH#E
BEtkHAE h 0.113 0.088 NTHHE
BRI i 1.53 1.94 NTH#E
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TE N P K Ca Mg S

ETFE 14 31 39.1 40.1 24.3 32.2

E=2 i) P05 K0 Ca0 MgO SO,

TEEE 2 2 1 1 1

SFE 142 94.2 56.1 403 96.2

TR LB 0437 0830 0715  0.603 0335 i
(D) T Emr — S mg x2.295 x1.205 =x1399 x1.658 =x3.003 |-REFELH
@ EEYm >7T Emg 20437 x0830 x0715 =x0603 =x0334 |x7EEFHEELDI
()7 Zmg >7T Fme |-14 =103 =301 =20 =122 =161 |-ZEE
() E/tme — 7T Zme x0.0423 x0.0212 x0.0375 x0.0498 x0.0208 |=(2)*(3)
:(5) 7T Eme > C =2=mg |xl4 =103 x39.1 =20 x122 x16 IEEE
6 T TEmg ->7T ETmmoll-14 =31 =391 =401 =243 =321 [+EFE
'(?) T Emgl >7T EmM |14 =31 =391 =401 =243 =321 |E®)

Note: mg/L = ppm, mM = mmol/L

M1

o P EEEL - & 4% (NHH,PO,) a3+ & 9
(R+EH:1>N:14>0:16> P :31)

NH,H,PO,=N+Hx6+P+0x4
=14+1x6+31+16x4=115
oA+ 8 21150
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Ry 2

c Bl & g PR s L 527
NH,H,PO, (% + £115) ¢ ¢ 5 7 — &N
(R>814) 2 - B P (R £31)-

N= 4 : N/NH,H,PO, = 14/115 = 12.2 %

P= % : PINH,H,PO, = 31/115 = 26.9 %

®Y3

« fpltoni-k® 32100 9w - & & 2 (5
» ENEPhER & 5 R 7

11t (1000 L)k # 7% j2100 geNH,HPO, & 4 i3 2 |
12.2 g=riN£26.9 g -

Nk & 7 12.2 g/t =12.2 mg/L = 12.2 ppm

Pk & % 26.9 g/t =26.9 mg/L = 26.9 ppm

FiFE 8 & 5378y (Mg> me)#-H =3 5 S mell »
R

NJE R % 12.2+14 =0.87 me/L

Pk R %26.9+10.3=2.6 mel/L
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E

o #NE R 23me/lLez z152 2 2Nk A 10
me/L&va b 2R &1 N«%E‘.g%ﬁv 4
/') (7

NJE B 23 me/lLel52 23 % ¢
Nzg 5 3x15=45me
N;E & 210 me/Les o =5 % ¢
Neg = 10 x5 =50 me

L s NGB R L
(45 + 50) me/(15 + 5) L = 95 me/20 L = 4.75 melL

Y5

o BiE e a5 2 NJER 5 10 me/Lei %
- ARBRFCIIEFZAT O NER
# > 12me/l > R AR AT jTENE G 7
‘> mg ?

- B4NER 5210 me/Leb =3 % ¢

N#€ 2 10 x5 =50 me

e iSNJE AR 212 me/Le3 a2 3% ¢
Ne€ 2 12x3 =36 me

P feNeE 5 50-36 =14 me (14 me x 14
=196 mQ)
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RY6

o e 49 97 LKNO e k28 =& & 4o T
_ NS 'T 0,

iy y 125% (A3 £ K:39>N:14:0:16)
— ka4 41.9%

CHEE S D S R

#8100 %eral fesn (KNO,) 4+ £ 539 + 14
+16 +16+16 =101 > # ¢ Neh g 514 > & it
BF 53 F AR5 14101 x 100 = 13.9 %

e F s Al eaNa & 5125 %o B E G
12.5 +13.9 x 100 =90 % -

E& 3 7

#15 kgrﬁ"r 2 fie £ R plegn] 0 kgﬁ?ﬂfﬁﬂ
B o~ Ltonevk d glEss £in o R B &
v A oswglA s 2 % 4 ppm ?

v
fie & se okl i & & £ (%)
BEE 100
R 15
G 8.2
T m (P0) 5.0
§ive (K0) 27.0
§ 45 (MgO) a0
A 4T Ca (NO,), « 4H,0eifkg + & £ (%)
Gl 11.0




YT (F) <4F £w3nse >

485 ¥ ©15009gx0.015=225¢
22.5¢/1 t=22.5 mg/L (ppm)
A Bc Ry ¥ 01500 g x 0.082 =123 ¢
123 g/1 t =123 mg/L (ppm)
&% 1 1500 g x 0.08 x 0.437 =52.4 g
52.4 g/1 t=52 mg/L (ppm)
47 1 1500 g x 0.27 x 0.83 = 336 g B oo
336 g/1 t =336 mg/L (ppm) ?;%;%iii?m*@
4% 11500 g x0.04 x 0.603 =36 g
36 g/1t =36 mg/L (ppm)

REYT () <wpasrinse >

AEcAE % $1000gx0.11=110¢g

110 g/1 t =110 mg/L (ppm)
A E VT B R AT Rl el F £ 5
123 + 110 =233 mg/L (ppm)

4f 1 Ca(NOg),»Ca:N (Z&+)520: 14
20:14=Wg:110g¢g
W =157¢
157 g/1 ton = 157 mg/L (ppm)
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c F AR TS Y MR 1 & R T
(Limiting Factor), % i &% Fl4c g
— % CHLE o Ea AR (R E) A
A N R S TR T i 3 1 f}% EEF e
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