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Pre-formulated Mixes
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- * Selecting your mix
* Media Analysis
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> |\V/|[e romLL ents

= Fertil _rr_'s
= J_f -formulated vs. Mixing your own
'|d|f|cat|on

: ° ' Plant Analysis
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_ Ce IIy consistent quality
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2 lViay be s surface water
F/ojr a ‘ inconsistent water quality

= Man ’it1mes poor water quality
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Water quality varies by season
Tyo]r*:ll' quality in the spring due to runoff
QU3 JLE\V orsens as the summer progresses
fﬁw t efore use in spring and later in summer
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10 are your water neighbors? Beware runoff-
~__theirs and yours.
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Sy WWate

Iypically excellent water quality
Sery §t9”t water quality



Vater Analysis —

: C 00SE a dependable lab that provides
'prietation of results

L-"- minimum of 1 pint water

- s clean plastic container as glass may
d_ﬁ_ ach boron into the sample

= EHI to top of container with no air between
water & container

* Run water before filling container
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ater Quality..

2@Uality is determined by test results
' pk J ~9J uble salts and mineral analysis will
e quality
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SRS

Svlieasur s hydrogen ion concentration

- r)@oorr'~ ‘in units from 0.0 to 14.0

/g a=| water pH is from 6.0-8.0

.-J_~ :@ is acidic >7.0 is basic 7.0 =neutral
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= —e. H readings can increase over time due to
Iost dissolved carbon dioxide when
exposed to air



Alkainity .. —"3"
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Vieasure of the bicarbonate & carbonate levels in

e W'LJ =5

L TR

=Sta oi S ;es the buffering capacity of the water
This r easures how resistant the water will be to

=== :ez f—iges in pH
__f‘fl'ﬂne higher the bicarbonate levels the more
_ resistant the water will be to change in pH



Sallnity

=

ejez] Dg ts, EC, electrical conductivity
: J\/L,s f s in mmhos/cm (millimhos/cm) or dS/m

nens per meter)
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I'nes se unlts are equal units of measure

mrrlgatlon water the lower the salinity to start
= “the better the water quality.

L ngh salinity can be reduced with reverse
osmosis, deionization, or blending of waters.



Calci I\/I-ag@.smmm rﬂ"’

. Presa" IS some quantlty In most waters

ine :—z» ative concentration of these
2leme nts greatly determines the water

-:'-__:_2. ':__‘_‘,_g hty

_:_e?;-_'-:f-_';abs calculate the SAR using the reported

== ‘quantities of these elements
°* Measured in ppm (mg/l) or Medq/I
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J]ur_g_r'o orption Ratio
alculation

S \R:}& eq/l Na divided by the square root of the
/9( /I of Ca & Mg divided by 2

= * Expresses the amount of sodium present in the

._—_l-l"_'

=\ Wa’fer compared to the Ca & Mg levels
~ » The lower the level the better

~* Gypsum can be used to neutralize high sodium
levels, but also increases EC
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gizecommend ‘as low as chloride level as
09331919;

=T 959 it tas a component or contaminant in
| ”__—ertlllzers
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Ssential nutrient
r/oJaH\ resent In some amount in water
>) Qljf(e

=5 Sylfu %ccurs as sulfate ion in water
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Micronu eﬂih J"

Sea—

2 Zinc, Jrc: copper ‘manganese & boron
2Priesent in small amounts in waters

=INot t ' 'aIIy a problem in waters

ni

~ = Bor ‘ﬁ' may be a problem if present in high

—
1||==|=

—= quantltles (>1.0 ppm)
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Nitrate “mmoniu', potassium &
omoJor ate

Jypic: 1Iy the nutrients most needed by
-__.f@l,l? It material

—

3 sually present in small quantities in water
~— sources

* Added to water in fertilizer regimens
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Fluor]c

| ‘fde > 1.0 ppm
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gﬂaln plant materials may be sensitive
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MPOH=can be measured on site with pH
oem/m—‘-

=C-ce n be measured on site with
T*flendge
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éters must be calibrated often

e Other testing should be performed at
qualified labs
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LABORATORY TESTING SERVICES

c’ Meiling Addrese

o WATER ANALYSIS REPORT
REPORT TO: LAB NO: 5307
DATE RCVD: 172599
BILL TO:
REPORTED: 22/99
PONO.. PRE-PAID
SAMPLE ID: GREENHOUSE WATER 1/25/99
PARAMETER MG/L SUGGESTED LEVELS -
IRRIGATION WATER
SULFATE-S 14.2 24-240
SULFATE 26
NO3-NITROGEN 3.08 5+
NITRATE 13.64
CHLORIDE 5.1 0-140
TOTAL ALKALINITY as CaCO3 145.9 0-100
CARBONATE 0.0
BICARBONATE 178.0
PHOSPHATE 0.06 2-18
CALCIUM 41.2 40-120
MAGNESIUM 116 6-24
HARDNESS as CaCO3 103.0
SODIUM 16.8 0-50
POTASSIUM 8.8 .5-10
IRON 0.009 2-5
COPPER 0.002 0-2
AMMONIA-N <10
BORON 0.51 2-8
PH (UNITS) 7.66
SALINITY (UMHOS/CM) 3290 0-1500
SAR (UNITS) 0.60 0-4
SALINITY HAZARD MEDIUM
SODIUM HAZARD LOW




viedra

Tt <1

y ovj(lea physu:al support for plant
2 Hro\/ de s area for root zone of plant
- = Prc es a water reservoir

""" F"i-— "'""" -

‘”"’jerVIdeS nutrition source
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PEPhRvsical P roperties
. HoroJJr\ pore space of a media-Volume
MINUS S ||dS

2 r)O e space can hold air & water
ﬁwmeed a mix of these pore spaces

= '_‘ S,and has larger pore spaces, greater drainage &
-~ holds more air-less water

~* Clay soils have smaller pore spaces, less
drainage & hold more water & less air




chemr A’P#-_Q@ie

. ferjom Xcl ange Capacity

ally the ability of a media to hold nutrients
as fertilizers

— 'a{“ulated in lab
= Tevel of 6-15 Meq/100 cc is desirable

— _,_—_-'II—;E_.____

-~ — Perlite is about 2 while sphagnum peat is about 100
- — Mixing components gives the desired level



o)m.

dlvleasure of hydrogen ion concentration
BSoilless media- 5.4-6.0

J J\/Jm;’{ S0ils- 6.2-6.8

=—sr=JE ’érmlnes level of nutrient uptake by

et

-_pi g_nt

~_* All media components & fertilizers add to
determine pH



SolIFAdditives,Affecting

g Limestone e & dolomitic lime raise pH
- Gyp SUM T'IS pH neutral
ACIC f ecrease pl

= c] Tates decrease pH
Seat moss & coir decrease pH

=
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Soli"Conductivity - J-"’

AliNertilizers & media components add to EC

2 Conta fr Inants, fungicide and insecticide
rlwm es increase EC

Ihe relatlve EC increases as media moisture
g HPF el 2ases

:f-: oots may be damaged by mid level EC’s when
= ~ the media dries out completely while the same
EC level is no problem when media is moist

* Never let a media dry out completely!
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\/\/JH Tl‘ectly reflect the chemical analysis of
r.s *—water used to irrigate the media

>N eed to determine analysis with media
— analysis in qualified lab

o
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— P00r W ’cer & nutrient holding capacity
= r\(Llaa nght to containers
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§Td~SoiI
— Good nutrient & water holding capacity

— Beware contaminants-Know your source
— Need to sterilize before use

—
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= Spha JI im peat IS preferred
= pHty p Cally 3.0-4.0

—-\ﬁ holdlng and nutrient holding capacity is
;_*_,_ -exceilent

-.-" -.---"--—

E

—"i_ -‘WI|| need addition of a pre-plant to increase
== ——pH



T Coir
—C ‘o(*ohtl:

- r/o o 1y ground
—— alﬁ'“than peat moss

f, jAeratlon less than peat moss

r—_-—- — Water holding capacity is good
- — Be cautious of high EC/sodium levels




viant ures
Not \ /Ql abest idea

= Inconsi: stent
| _-Mﬁn efully composted

E |__——--"

— Watch for high ammonia levels




Joulrl be composted
- oorrwr d pH 3.0-4.0
_wood pH 6.5-7.5

ome hardwood species phytotoxic
K now your source
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T anb "l._r -_..
S Sawd Ust

= Never a -good idea in greenhouse production

= C:N ratio 1000
o ggmres complete composting
_‘“E— “IT not composted totally will use up all nitrogen

e __.-__'____.-
e

- in decomposition and nitrogen deficiencies will
-~ result



Vermiculite
= \Vlica like ah

CH#HJJ(,H\
Good w,w holdlng capacity
org:um- some K, Ca, Mg

panded volcanic silicate
—— White
= —_'._ Chemically inert
— Light weight, adds aeration
— May contain high Fluoride levels

T-':z'-—— —r
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J Ontmorrlllonlte clay
- rJJJrJ “C
/ariak 1e pH 5-9
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Folystyrene Foam.
— \ery light 3

r
= INo/water 'r P‘

"- = .-

ding capacity

— \\[¢] JFC

— T 00 J}c‘s; -Floats

_-_

= V olfen A/olcanlc rock that is expanded
‘J_:fromotes good root growth

.“=-——_ .--.'—_,_ —
i

-~ — High water availability

——

- — Slightly alkaline
— Used in hydroponics



=re=mixed vs..Mix your:

Pre-mixed more costly, but take less labor

Large g enhouses can have media companied special
mix to Ffi“ ‘needs

SOII mix ing areas can take a lot of space and require
SPECI: alized equipment for large quantities.

__;g’mevel of control when you mix your own.
:f "‘-I\/lemg your own takes skill and skilled employees in

i il

- -order to achieve a good media.

-* Must determine economic feasibility and level of quality
control if you decide to mix your own.
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@SENd to qualified lab that provides interpretation
o | Jeed e o] ut 1 cup by volume of media
“If5 Y 1ca||y test pH & possible EC on site
= Phy ___cal and chemical tests need to be done by

_—-u-
:

- Ca
=

i

,T-est slightly moist media-not too dry or too wet

~» Send in plastic baggie to lab or use lab provided
sample containers

| ';M ll.



lviacronutrients
— | JlJrrHJr« sed In larger quantities by plants
_: >a, Mg, S
ein plants except for Ca

— Nutrlents used in smaller quantities by plants
- — Zn, Fe, Cu, Mn, B, Mo, CI, Ni
— Immobile in plants



LABDHRATOFY TESTING SERVICES

.

LABORATORY ANALYSIS REPORT
REPORT TO: LABNO:  6970.01
E DATE RCVD: £24/99
BILL TC:
REPORTED:  §30/59
PONO.: 8559
ANALYSIS REQUESTED:
1 SOIL SAMPLE FOR COMPLETE SPURWAY NUTRIENT ANALYSIS
ANALYSIS REPORT: GENERAL
#3 CORTEZ SOIL RW49 R3H5N ACCEPTABLE
(PPM IN EXTRACT) (MMOLES)  (UMOLES) RANGE (PPM) :
|
SODIUM 195 & 085 540 :
CALCTUM %9 B 890 40.200 ;
MAGNESTUM 5.0 A 218 20-100 !
POTASSTUM 649 A 1.66 50-175
NITRATE-NITROGEN 2697 L 70-180 |
NITRATE 1503 L 185 310-787 :
NITRITE-NITROGEN <1 ‘
|
- SULFATE-SULFUR 1240
SULFATE g0 0.56 i
PHOSPHORUS 980 A 021 5-2¢ I
IRON aR92 A 15.957 03-3.0 i
COPFER 0014 A 0220 0.01-0.50 :
MANGANESE 0.183 A 3332 0.01-0.50 I
ZINC 0.156 L 2386 03-3.0 : !
!
AMMONIA 170 A 0.100 1-20 .
BORON 017 A 012 i
PH(SATPASTE) 38 A 3505 .
SALTS (MMHOS/CM) 0.70 A 0.51.5 : i
L~LOW
A=ACCEPTABLE
H=HIGH

< Swvemiduaeet o« Pepgreon o~ . |

Maiiing Accress: . Rt X _tewoy T




NIIroge!

P

2 Used In grea "”"-'0 unt by pla
2 ©Organic nitrog gen
— Urea = '.;-'--
— Ca HFJE)H‘“ ‘detected by soil analysis
—uad J_)E:KJ ommended for use in ornamentals
== Amﬁ 1a_ca|
-.,—"Kmmonlum nitrate

—
—

___'_:r""_"'_“f' Ammonium Sulfate
- — Ammonium phosphate
— Used less by plant than nitrate type nitrogen
— Be cautious of ammonium toxicity

—
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S INItra ,r.e_; trogen
~ Calciu Nltrate
H___ a __ lum nitrate
_..T'— onlum nitrate

.. ._-.d-_.__-
__.__nﬁ ———

“Hsed In largest quantity by plants therefore
= added In larger quantities in fertilizer program

- _Watch compatibilities of calcium nitrate with
other fertilizer sources




Nitrogen ( -@Me&pw

g —

e
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SNitrate

= Short internodes
\/Jgorol . root growth

~ “J(hard) plant
ST 1 Jeaves

— Large leaves

—— —=Soft growth

-~ — Darker green foliage with soil temps above 60 F

— Chlorotic growing points with soil temps below 60 F



=OSpho US:._! J"

g —

1T PJ nt

S _hosphate
- forugc tquU|d Feed Program
—.J\ or @-ammonlum phosphate

""—-|- -\_-'-—

Di-ammonium phosphate

°‘j\c>|d|f|cat|on
- — Used to increase P level and decrease pH
— Can lead to high media P levels

. -
1||==|=
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_ m nitrate
ﬁ en source as well

r
(
~

T;._é% sium chloride
== Cheap

T
S e --:I""-
= -_.=ll-—- -

~ ¢ |ncrease chloride & EC levels

S -___‘..

- i

=== ';_'F" tassium sulfate
* Can also help to reduce pH slightly

Q



Fimestone
* Calcium c
> Increase pH

T .'_

afF"e _"a"[e

=

Qlomuﬂ* meétone
- tg:u; | carbonate & Magnesium carbonate
-~ Incre és pH

* Calcium Sulfate
— e — :—'"-° pH neutral
- * Can cause pH slide if used in excessive quantities over long periods of time



Celrl Jm' EI rate
— Not c ?atlble with phosphoric acid or sulfuric acid
ay
Qg ﬁiﬁm chloride
= iar spray
{:‘-'-—Bﬁ-careful of rates

._-' 'C’ﬁelated Calcium

= -~ — Expensive
— Increase calcium levels

)0)

=1
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plaie,

er uptake is required for calcium
| nto the plant.

ds of overcast and then bright sun may

:-

Juce calcium deficiencies in the plant, but

the media may not actually be calcium
J,.H:# deflc:lent

E— -—_

i —

-
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Viagnes

J r‘—\ I_)Jf
- JoJorr C Limestone
- ~;b° 1 Carbonate & Magnesium Carbonate

_...l-'_--
-

q-..q-
' ._-
= e

:-— "N/Iagnesmm Nitrate

il —

.—.—-_

-_ ~ — Magnesium Sulfate
| * Epsom Salts
* Not compatible with Calcium nitrate
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Viany times sulfur is adequate in water
sourcefﬁﬂ

Sulfate fertilizers increase sulfur levels
_N s raesmm sulfate

~ — — Sulfuric acid

ﬁ‘ﬁeﬁmency IS marked by general, overall
- yellowing of plant

* Deficiency is not that common
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PAdded as sulfates

.-" A
A 1'-'-:-_.
et
s

CJa;
=

;;L% led up in media and unavailable to

h.

—

~

=t

=
o

N 7-:-——'
_— | e

_ "dﬂed as chelates

—_--_..;l--

— —

— .";— More expensive

—
=

- — Not tied up in media



ACIC

SNitric.
= Adds n’“
\/JJ__/:*@ all other fertilizers

_...-'-

| J—)ﬂﬁ phoric
= /atch P rates in media

—
i

-E'_i

:g_ — Does not mix with calcium nitrate
== 'Sylfurlc

—
=

- ~ — Do not mix with calcium nitrate
— Do not use battery acid
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Plant: Y’I’alys-l_%;— —"E"

ESsential to any greenhouse testing program

est SOJJ;* ater and plant tissue for complete

fﬁiSend to lab in paper bag

- * For some crops, testing levels are outlined-
contact your lab for details



\
\ LABORATORY TESTING SERVICES

! LABORATORY TISSUE ANALYSIS REPORT

REPORT TO: BILL TQ: "
. DESCRIPTION: 2 TISSUE SAMPLES FOR STD NUTRIENTS DATE RCVD: 8/24/99
TISSUE TYPE: POINSETTIA REPORTED: 873199
LAB NO.: 6969
POS: 8569
TOTALN P - Ca Mg Na
SAMPLE D [ 03] ) £s) [+ (%) APPM)
#1 CORTEZ RW49 RIHSN 4.61 A 039 A 141 L L00 A 022 L 1015 !
#Z MAREN RW 48 R3HINBS 432 A 0.41 A 160 A 0.71 A 018 L 623
PN |
Fe Cu B Ma \ Zn s
SAMPLE D (®EM) ®PM) e | £4) |
%1 CORTEZ RW49 RIHSN 1122 A 45 A 19 L[ 262 L 1929 L 0225 L I
#2 MAREN RW 48 R3IHINES 499 L 45 A 3 A 239 213 L 0.180 L
I
|
NUTRIENT CLASSIFICATION - POINSETTIA TISSUE
LeLOW A=ACCEPTABLE H-HIGH
TOTAL NITROGEN, % <40 LT I ¥ [¥]
PHOSPHORLS (¥), % <83 3 - 85 > os '
POTASSIUM (K), % <15 Al s Rl s :
CALCIUM (Ca), % <07 e - 2 > 20
MAGNESIUM (Mg, % <30 N - 18 > 100
SULFUR (S), % <025 025 - on > (e
IRON (Fe), PPM <100 100 - 30> 300
COPPER (Cu), PPM <30 3 - x> 250 PPM = PARTS PER MILLION - DRY WT,
BORON (B), FPM <30 I U 108 ;
MANCANESE (Min), FPM <as S - > 0 !
ZINC (Za), PPM <8 % . wo> 100 :

c, -vmr\gnaa:;;e,:l- 4




gompare tive_,@g{ysig.j‘ —

Uspect a nutritional problem?

giestmedia and plant tissue from healthy plants and
D/mJﬂoLs tIC plants

+ Compz ing the results will give you the best idea of the
nutritional problem as subtle differences in nutrient levels
P EVA have a great impact on plant nutrition.

= Run comparative media and tissue samples at the same
: “tlme for best results in diagnosing the problem.

_* Have a water analysis on hand for reference.

° Visual inspection of plant symptoms will also give a great
guide to nutritional problems.
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VIIX yc ur owriﬂ;fre-f@rmmgréﬂ"

2 J\/h/mr /our own offers more control

VL u r ave high level of expertise in
AULrit on & fertilizations to mix your own &
— rceed

g—*’—j‘,-: any more formulations available now

i

~* Many fertilizer companies will formulate for
your own use



: Equivalent !

. roccing rotted Bench 200 ppm Standard* Relative
ercent Soil Plants Crops 0z/100 0z/5 0z/100 Availa- = i
Fertilizer Material Analysis per 3 tsp/ 18 per 100 gal gal gal biliey -::: :;:;w
bushels 6" pot sq ft
Nitrogen Fertilizers (acid restdue) . 1bs. nitrogen
Ammonium nitrate 33-0-0 — 1/4 bl 7 - 8 1/4 1 20 Rapid 60 -
Ammonium sulfate 20-C -0 - 1/2 e 13 1/4 11/2 32 Rapid 110 -
Urea 46-0-0 -- 1/4 1/2 6 3/4 15 Rapid 80 -
. Hitrogen Fertilizers (alkaline residue) . g ‘
Calcium nitrateZ 16-0-0 -— 1/2 1 17 B i 32 Rapid - 21
Sodium nitrate 16-0-0 - - 1/2 1 17 11/2 32 Rapid - 29
Potassium nitrate 13-0-44 - 1/2 o 20 3/A 21/2 36 Rapid - 23
A}

Fhosphorus Fertilizers (acid residue) hespher
Hono-asmonlum phosphate  11-48-0 - - 11/37 12 3/4(105 N) 3 A Rapid 8o
Di-ammonium phosphate 21-53-0 - - 1 11 1/2(180 N) 1 20 Rapid 74 -
Phosphorus Fertilizers (neutral residue)
Superphosphate 0-20-0 4" potful - 5 - Y - - Slow 0 0
Treble Superphosphate 0-45-0 3" potful ~- 2 - - - Slow 0 0
Potassium Fertilizer (alkaline residue) otassium
Potassium nitrate ~.. . 13-0-44 - 1/2 1 7 1/4(70 N) 21/2 36 Rapid -- 23
Fotnssium Fertilizers (neutral residue) | -
Potassium chloride 0-0-60 =y ° 1/2 1 § 2 1/2 25 Rapid 0 0
Potassium sulfate 0-0-48 -- 1/2 1 6 3/4 21/2 36 Rapid 0 0
Secondary Nutrients
Calcium sulfate

(gypsum) 29Ca, 208 3-4" potful - ﬁ 1 - /4 8-16 . Slow - -
HMagoeajum sulfate . .

(epsom salts) 10 Mg - - 2-5 1b -- 3/4 8-16 Medium - -—
Hicronutrients (see text) A
Boric acid 17 1/2 B - - 1/2-1 oz - 11/2 ,r 1 oz _ Medium - -
Chelated iron 12 Fe - - 1 oz — 1/4 5 oz Rapid = -- .-
Copper sulfate \ ‘43 Gu - - 1/2-1 o2 - -— -+ 1/2-1 oz Slow - -
Iron sulfate 20 Fe 1 oz - 8-16 oz - 21/2 50 Hedium - -
Manganous sulfate 25-65 Mn - == 1/4-1/2 oz - 11/2¢r i oz Slow - -—
Zinc sulfate 22-35 Zn -- -~  1/4-1/2 oz - 11/2gr 1 oz Slow - --
Soil Acidifiers (to decrease ph of sandy loam one unit; increase the rate by 1/3.to 1/2 for heavy and organic soils)
Phosphoric acid 851 - R - - == 11/2 £1 oz Medium i M
Iron sulfate 20 3 3/4 oz . 32 oz - 21/2 50 Medium - e
Sulfur 95 3/4 oz - 8 oz f— et — Slow e rasan
1 Standard rates suggested are full rate applications; when fertilizer is applied with every watering a less concentrated solution of

200 ppm nitrogen and potassium is suggested.

vinter.
2 Use: 1/2 pound citric a
Humber of parts by wei
fertillzer material,

cid per 100 pounds calcium
ght of calcium carbonate re

Avoid use of fertilizers

nitrate to prevent thickening of the solution.
quired to neutralize the potential soil acidifying pover of 100 pacrts of the

4 Number of parts by welght of calclum carbonate that correspond ingqcld-

with more than 501 of nitrogen in the ammonium form in

neutrnlizing power to 100 parts of the fertilizer materisl.

b

|



