Soil pH Chart
by GrowWeedEasy.com
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Hydroponic pH Chart
by GrowWeedEasy.com
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Growing Marijuana
in Hydroponics



GUIDE TO TERPENES

Aroma
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Pepper Spicy Woody Cloves

CYE

CARYOPHY-
LLENE

¥

Floral

- ¢

Woody  Earthy

b

Sweet Herbal Woody

TERPINOLENE

Vaporizes at

311°F (155°C)

332°F (167°C)

348°F (176°C)

266°F (130°C)

388°F (198°C)

222°F (106°C)

122°F (50°C)

366°F (186°C)

Mint, Parsley, Pepper, Basil,
Mangoes, Orchids, Kumquats

Found in Strains

Pine Needles, Rosemary,
Basil, Parsley, Dill

Mango, Lemongrass,
Thyme, Hops

Fruit Rinds, Rosemary,
Juniper, Peppermint

Hindu Kush

Black Pepper, Cloves,
Cinnamon

Lavender

Hops, Coriander,
Cloves, Basil

Nutmeg, Tea Tree, Conifers, Gth

Apples, Cumin, Lilacs

Ghost Train
Haze




Mobile Nutrients

sympioms sian of the bottom with older fan leaves and progress up the plam

Immobile Nutrients

symiptonss siart st the wp of plants with new growth

Nirrogen defieleney,
(M) exrly stage

Nitrogen deficiency. [¥)
progression

Nitrapen shundance [N,
early stape

Phosphors abmmdance [Pl
!a.r|}' stage

Phasphorus deficiency (Pl Phewpharus delicbeney (P,
!Il’l.}' tage

progresinm

Potassdum defidcicucy
(E), easly stage

Potasihuem abandance (R),
early stage

Patassium deficiency (K},
Progression

Calcium deficiency (Ca),
laie s1ape

Caleium deficlency (Ca).  Calelum deficiency (Cn),
early sage prfogrenshon

Magmeshum deficleney (Mg),  Mapnedum deficiency Magmeigum deficiamey (Mg,

early wtage (Mg, peopression late stage

Lape defictency (En),
ﬂarl_r slape

Zime deficiency (En).
progressha

Hine deficiency (fn).
Late stage

=y 3

N

A

Manganese deficiency (Mu). Mangaese deficiency (Mol Manganese defickency (M),
early stage late stage

progression

Iron deficiency {Fe),
Lute stage

Irom deficiency (Fe),
early stage

Iren deficiency (Fe).
prajpression

Sulfur defleiency (8]

warly itage

Sulfur deficiency (5],
iy e

Sulfur deficiency {5},
Iate stage

Healthy Leaf
even shade nl‘gr.een,, no Mlusish tint,
na yellowing, no burned leal vips,

na spais, wle
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CANNABIS NUTRIENT DEFICIENCIES & EXCESSES
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Excess / Deficiency

6. Plants are shorter
with smaller leaves

NITROGEN

11. Stems become weak 2. Leaves lose luster

10. Foliage becomes

3. Yellowing
weak

progresses upward

9. “Greenness” moves up

< 1. Lower leaves turn yellow
4. Leaves continue to yellow,
1 p. ': N curl and discolor
8. Bottom leaves turn lush ‘ A
dark green 5. 5. Leaves start to dro
§ | p
L AR JURNAGROWING.COM

12. Water/fluid transport

system becomes weak 7. Premature flowering

and low yield
13. Harvest tastes green




Excess / Deficiency

3. Vertical and lateral growth slows

6. Weak plant susceptible
to diseases and pests

PHOSPHOROUS
8b. New leaves grow thin blades

8a. Newer leaves develop -”ﬂ’

interveinal chlorosis e

2. Petioles turn purplish color

8c. Leaf tips and

t‘l‘lat‘gins burn 1. Leaves turn

bluish green
8d. Less internodal
space

8e. Diminished harvest

4. Dark copper-colored or
purple-to-blackish dead

blorches on lower leaves

8. Zinc and iron micro-
nurrient dehciencies

9. Calcium and mag- e
nesium defciencies appear 5. Severely affected leaves
develop dark bronzish
metallic purple colored
MARL JUANAGROWING.COM leaves continue to curl,

conrort, wither and drop

9a. Lower leaves curl, develop
spots

10. Dry buds have a
“chemical™ taste
7. Weak plant susceprible to

9b. Root tips die back diseases and pests



Excess / Deficiency

K

POTASSIUM
7b. New leaves grow thin blades

7a. Newer leaves develop
interveinal chlorosis

1. Older leaves turn pale and
suffer chlorosis

7c. Leaf tips and

2. Leaf margins,
m:lrgins burn

rips turn rusty
color and “burn”

7d. Less internodal
space

7. Causes calcium, mag-
nesium, zinc and iron

4. Stem hr:mching
deficiencies

may increase

7e. Lower leaves curl, \F C8 R R 5. Flowering retarded
develop spots wa ) i and diminished

pH| AR JUANAGROWING.COM

6. Roor zone is acidified 3. Stems often become weak,

scrawny, and sometimes brittle

7F. Roo tips die back



Excess / Deficiency

‘ a 5. Stuneed pl..iru. diminished harvest

CALCIUM

3. Flower d::v::lupm::nt is slow

6. Minor leaf wile

2. Yellowish-brown
irregular spots develop
on EEJVL’.“‘L and I'I'L“'Bil'lﬁ

7. Growth may
be stunted

], |.m'.1:r Il.“.'rl."-'l;!i CONiort :lﬂd Cl Fi

4. Root tips may die back

WARL JUANAGROWING. COM

8. Uptake of potassium, iron, —"

Iﬂﬂgll{iiul“ Il]"l!,l ITENER A I]]UCI{L‘(J



Excess [/ Deficiency

3. Overall :~i-;:|-;|_'¢ appearance

1. Dehciencies exist 4-0 weeks
before ourward SIgns are apparent

Mg

4, Stunted growth

5 Dagk green !’hhngﬂ
2. Interveinal yellowing
and irregular rust-brown
spots appear on older
and middle-aged leaves

6. Symproms appear as an
overall salr voxiciry

MR JUANAGROWING. COM

4. Olders leaves dry, often curl
and drop



TDS KCI TDS 640 442T™
Eutech HANNA 98300 | Most common
EC Low KCI High KCI TDS 640 Low 442 442 High442 | CF
mS/em | 0.5 (x500) | 0.57(x 570) | 0.64(x 640) | 0.65(x 650) [ 0.70 (x 700) | 0.85 (x 850) | x10
0.1 50 ppm 57 ppm 64 ppm 65 ppm 70 ppm 835 ppm |
0.2 100 ppm 114 ppm 128 ppm 130 ppm 140 ppm 170 ppm 2
0.3 150 ppm 171 ppm 192 ppm 195 ppm 210 ppm 255 ppm 3
0.4 200 ppm 228 ppm 256 ppm 260 ppm 280 ppm 340 ppm 4
0.5 250 ppm 285 ppm 320 ppm 325 ppm 350 ppm 425 ppm 5
0.6 300 ppm 342 ppm 184 ppm 390 ppm 420 ppm 510 ppm [\
0.7 350 ppm 399 ppm 448 ppm 455 ppm 490 ppm 595 ppm 7
08 400 ppm 456 ppm 512 ppm 520 ppm 560 ppm 680 ppm b
0.9 450 ppm 513 ppm 576 ppm 585 ppm 630 ppm 765 ppm 9
1.0 500 ppm 570 ppm 640 ppm 650 ppm T0O ppm 850 ppm 10
1.1 550 ppm 627 ppm T04 ppm 715 ppm 770 ppm 935 ppm 1
1.2 600 ppm 684 ppm T68 ppm T&0 ppm &40 ppm 1020 ppm 12
1.3 650 ppm 741 ppm 832 ppm 845 ppm 910 ppm 1105 ppm 13
1.4 TO0 ppm T8 ppm £96 ppm 910 ppm 980 ppm 1190 ppm 14
1.5 750 ppm 855 ppm 960 ppm 975 ppm 1050 ppm 1275 ppm 15
1.6 800 ppm 912 ppm 1024 ppm 1040 ppm 1120 ppm 1360 ppm 16
1.7 850 ppm 969 ppm 1088 ppm 1105 ppm 1190 ppm 1445 ppm 17
1.8 900 ppm 1026 ppm 1152 ppm 1170 ppm 1260 ppm 1530 ppm 18
1.9 950 ppm 1083 ppm 1216 ppm 1235 ppm 1330 ppm 1615 ppm 19
2.0 1000 ppm 1140 ppm 1280 ppm 1300 ppm 1400 ppm 1700 ppm 20
2.1 1050 ppm 1197 ppm 1334 ppm 1365 ppm 1470 ppm 1785 ppm | 21
2.2 1100 ppm 1254 ppm 1408 ppm 1430 ppm 1540 ppm 1870 ppm 22
2.3 1150 ppm 1311 ppm 1472 ppm 1495 ppm 1610 ppm 1955 ppm 23
24 1200 ppm 1368 ppm 1536 ppm 1560 ppm 1680 ppm 2040 ppm 24
1.5 1250 ppm 1425 ppm 1600 ppm 1625 ppm 1750 ppm 2125ppm | 25
26 1300 ppm 1482 ppm 1664 ppm 1690 ppm 1820 ppm 2010 ppm | 26
2.7 1350 ppm 1539 ppm 1728 ppm 1755 ppm 1890 ppm 2295 ppm | 27
2.8 1400 ppm 1596 ppm 1792 ppm 1520 ppm 1960 ppm 2380 ppm 28
2.9 1450 ppm 1653 ppm 1856 ppm 1885 ppm 2030 ppm 2465 ppm 29
30 1500 ppm 1710 ppm 1920 ppm 1950 ppm 2100 ppm 2550 ppm | 30
3l 1550 ppm 1767 ppm 1984 ppm 2015 ppm 2170 ppm 2635 ppm | 31
iz 1600 ppm 1824 ppm 2048 ppm 2080 ppm 2240 ppm 2720 ppm 32




Week ppm range EC Range Life cycle stage
Week 1 400-600 8-1.2 Early vegetative
Week 2 600-1000 1.2-2 Late vegetative
Week 3 800-1200 1.6-2.4 Transition
Week 4 800-1200 1.6-2.4 Early flowering
Week 5 800-1200 1.6-2.4 Early flowering
Week 6 1000-1300 2-2.6 Mid flowering
Week 7 1000-1300 2-2.6 Mid flowering
Week 8 1000-1300 2-2.6 Late flowering
Week 9 1000-1300 2-2.6 Late flowering
Week 10 1000-1300 2-2.6 Ripening

0-400 0-.8 Flush




RELATIVE HUMIDITY VS. TEVMIPERATURE AND VAPOR PRESSURE DIFFERENCE (VPD) CHART

VAPOR PRESSURE DIFFERENCE IN KILOPASCAL (kPa ) UNITS

(For Millibar Units (mbar), Multiply Values Below by 10)

0.75 [ 0.80 ]| 0.85| 090|095 ] 100 105]110[ 115120 125[130[135]140|245]150] 155]160] °F

WEEKS 1 to 2 WEEKS 3 to 4 Weeks 5 to 9

RELATIVE HUMIDITY

vl 73wl 729 72% | 69% | 68% | 67% | 66% | 65% | 63% | 62% | 86
1% | 70% | 68% | 67% | 66% | 65% | 64% | 62% | 61% | 85
2 1% | 70% | 69% | 67% | 66% | 65% | 64% | 62% | 61% | 60% | 84
J0% | 69% | 68% | 66% | 65% | 64% | 62% | 61% | 60% | 59% | 83
J1% | B9% | 68% | 67% | 65% | 64% | 63% | 61% | 60% | 58% | 57% | 82
J1% | 70% | 68% | 67% | 65% | 64% | 63% | 61% | 60% | 58% | 57% | 56% ] 81
719 70% | 69% | 67% | 66% | 64% | 63% | 61% | 60% | 59% | 57% | 56% | 54% | 80
70% | 69% | 68% | 66% | 65% | 63% | 62% | 60% | 59% | 57% | 56% | 54% | 53% | 79
7 719 69% | 68% | 66% | B5% | B63% | 62% | 60% | 59% | 57% | 56% | 54% | 53% | 51% | 78
3 70% | 68% | 67% | 65% | 64% | 62% | 61% | 59% | 57% | 56% | 54% | 53% | 51% | 50% ] 77
191 69% | 67% | 66% | 64% | 62% | 61% | 59% | 58% | 56% | 54% | 53% | 51% | 49% | 48% | 76
1 70% | 68% | 66% | 65% | 63% | 61% | 60% | 58% | 56% | 54% | 53% | 51% | 49% | 48% | 46% | 75
70% | 69% | 67% | 65% | 63% | 62% | 60% | 58% | 56% | 55% | 53% | 51% | 49% | 48% | 46% 74
1% | 69% | 68% | 66% | 64% | 62% | 60% | 59% | 57% | 55% | 53% | 51% | 50% | 48% | 46% 73
9, | 70% | 68% | 66% | 65% | 63% | 61% | 59% [ 57% | 55% | 53% | 52% | 50% | 48% | a6% | 14 72
69% | 67% | 65% | 63% | 61% | 59% | 58% | 56% | 54% | 52% | 50% | 48% | 46% 71
70% | 68% | 66% | 64% | 62% | 60% | 58% | 56% | 54% [ 52% | 50% | 48% | 46% | 242 | 2 70
69% | 67% | 65% | 63% | 61% | 59% | 57% | 55% | 52% | 50% | 48% | 46% 69
68% | 66% | 64% | 62% | 59% | 57% | 55% | 53% | 51% | 49% | 47% 3 68
67% | 65% | 62% | 60% | 58% | 56% | 54% | 51% | 49% | 47% | 45% 67
66% | 63% | 61% | 59% | 56% | 54% | 52% | 50% | 47% | 45% | 43' 66
64% | 62% | 0% | 579% | 55% | 53% | 50% | 48% | as% | 439 [ 21| - _ 65
NN 51% | 48% | 46% | 44° _ 64
MSP O o™ TAELAE e
TECHNOLOGY as [ 1 IR ;i
45% 13 2 61
Indoor Agricultural Division 60

Growth stage values compl

ements of HIGHTIMES Magazine, Skye Hanke and Harry Resin, March 09, 2017.




Clear
Not enough potency, do not harvest yet

Half Clear / Half Cloudy
Harvesting when you have a 50/50 clear-cloudy

mix will produce a more energetic or “heady”
high

Cloudy - Highest THC levels

Harvesting when most trichomes are cloudy or
milky will produce the greatest levels of THC and
a euphoric high

Half Amber / Half Cloudy

Harvesting when you have a 50/50 ambercloudy
mix will give you a combination of head & body
high

Amber

Harvesting when most trichomes are amber will
produce a more body, cough-lock high
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HYDRO-WATER SYSTEM

ACIDIC 8.» NEUTRAL ALKALINE
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WATER EC PH SOLUTION
LEVEL

STATIC STATIC STATIC Plant not feeding/drinking, change EC, check meters. Usually, lowering the EC a little should get the
plant feeding again

STATIC STATIC RISING Ph buffers probably raising ph. This is usual. Having a static water level is not though, so again, a slight
reduction in EC or a res change should resolve this.

STATIC STATIC FALLING Usual cause of this is when media has been rinsed at a lower ph than you require.
The other possibility is that too much CO2 has been pumped into the water. See Note 1.
Change your res and look at the volume of air pumped plus look at your air source.

STATIC RISING STATIC Plant is leeching nutrition, raise EC. Note 2

STATIC RISING RISING Plant leeching nutrition, Raise EC. An unusual state. The rising ph is probably caused by what nutrient
leeching back. If these are alkaline, it will lead to the rise in ph. Could also be ph buffers.

STATIC RISING FALLING As above but be aware of the acid rain effect mentioned in note 1. Res change, plus increase in EC

STATIC FALLING | STATIC Plant eating but not drinking. Not ideal. Lower EC or res change

STATIC FALLING | RISING As above but rising ph is a better sign. Lower EC slightly or res change.

STATIC FALLING | FALLING Falling ph along with falling EC but no drop in water level suggests a res change. Could also be an acid
rain effect as per note 1. Depending on other symptoms, lowering EC after res change.

FALLING STATIC STATIC Perfect conditions. EC and ph are at the correct level.

FALLING STATIC RISING Normal state most people encounter. Nothing to worry about, carry on doing what you are doing
unless other plant symptoms.

FALLING STATIC FALLING Res change plus a change of EC. Lower EC if over 1.4, raise EC if lower than 1.0

FALLING RISING STATIC Plant is drinking more than eating, lower EC.

FALLING RISING RISING Plant is drinking more than eating, lower EC

FALLING RISING FALLING Plant is drinking more than eating, lower EC. Also, res change due to possible acid rain problem.

FALLING FALLING | STATIC Hungry plant, raise EC. Very good situation to be in. Nute buffers are working and plant is taking a
balance of nutrients.

FALLING FALLING | RISING Almost as above, usually considered almost perfect, raise EC slightly.

FALLING FALLING | FALLING Res change. Potential acid rain issue but plant is still eating & drinking. Raise EC on new res.




Lux to PPFD (umol m2s™)

Light Source

Sunlight

Cool White Fluorescent Lamps

Mogul Base High Pressure Sodium Lamps

Dual-Ended High Pressure Sodium (DEHPS): ePapillion 1000 W
Metal Halide

Ceramic Metal Halide (CMH942): standard 4200 K color
temperature

Calibration
Factor

0.0185
0.0135
0.0122
0.0130

0.0141

0.0154



Lux to PPFD (umol m2s™)

. Calibration
Light Source
Factor

Sunlight 0.0185
Cool White Fluorescent

0.0135
Lamps
Mogul Base High
Pressure Sodium 0.0122
Lamps
Dual-Ended High
Pressure Sodium

o 0.0130

(DEHPS): ePapillion
1000 W
Metal Halide 0.0141
Ceramic Metal Halide
(CMH942): standard

0.0154
4200 K color
temperature
Ceramic Metal Halide
(CMH930-Agro): 3100 K
color temperature, 0.0170

spectrum shifted to red
wavelengths

Multiply the Lux by the conversion
factor to get PPFD. For example, full
sunlight is 108,000 Lux or 2000 pmol
m™Z s (108,000 0.0185).



Cool White Fluorescent Lamps 0.0135
Mogul Base High Pressure Sodium Lamps 0.0122

Dual-Ended High Pressure Sodium (DEHPS): ePapillion 1000 W 0.0130

Metal Halide 0.0141
Ceramic Metal Halide (CMH942): standard 4200 K color 0.0154
temperature .

Ceramic Metal Halide (CMH930-Agro): 3100 K color temperature, ca

spectrum shifted to red wavelengths

Multiply the Lux by the conversion factor to get PPFD. For example, full sunlight
is 108,000 Lux or 2000 pmol m? s (108,000 «0.0185).



Simple

Wick Systems:

Deep Water
Culture;

Ebb & Flow:

Drip Methoa:

Nutrient-Film
Technique:

Aeroponics:

Advanced




Colour Temperature in Kelvin (K)

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Clear blue sky (10,000)

Cloudy sky (6,500)

Midday sun (5,500)

Moonlight (4,000)
Morning/evening sun (3,500)
Lightbulb (3,000)
Sunrise/sunset (2,500)

Candle flame (1,800)



Inhibits cancer

cell growth

Promotes bone
growth

Antibacterial
Inhibits cancer cell growth I|
Neuro-protective |
Promotes bone growth /
Reduces seizures and convulsions .'"I
Reduces blood sugar levels

Reduces function in the immune system /
Reduces inflammation

Reduces risk of artery blockage
Reduces small intestine contractions
Reduces vomiting and nausea
Relieves pain

Relieves anxiety

Slows bacterial growth
Suppresses muscle spasms
Tranquilizing
Treats psoriasis
Vasorelaxant

N

HALCYON

ORGANICS






UNDERSTANDING MEDICAL CANNABIS

et | 1 L i B e

elemental
Anaigesic wellness

Anti-inflammatory

GVA

Anti-inflammatony




EFFECTS

MENTAL

saciable
clear

psychoacthe

aupharic

PHYSICAL

getic
uplifting

acthve
energetic

PCC e

TOP STRAINS FLAYOR

Durban
Lambsbread
Jack Herer

Cherry AK
Sour Dieseal
Trainwreck

White Widow
Blue Dream

. Supar
Lilver Haze

5.A.G.E.
Blues Bubble
xJ1-1%

o Kush
Gariliang ety

GlHl scout
_W.._..._! ..M.ruv

Bubba Kush Bats Canjorhyting
HNaorthern Lights dominant. rich in
Eihiiti!tqn!u-

Master Kush

Midnight : 2
- = daminant, rich
_|.1..-_m.__._m_w b _..”m_.u dy Beta-Caryophyllens Frulty

P and Linalool

Afghani Goo

ENERGY

Communication
Creation

andi-Inflamnestory

Antl-inflammatorny,

Grounding

510-540-7878 - 2590 Telegraph Ave, Berkeley, CA 94704 - PatientsCareCollective.com







A How do Terpenoids affect the body? M

rlleﬂu:lnal efects one can expect lo see from medicing high in these terpenoids
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CANNABIS CANNABINOID & TERPENE DISEASE TARGETS

ANALGESIC DOSTHC WEEBN cec [T DS-THC THCA-C4 THCVA JCBIAN 1CBNAY unaoo [JIETT Pain
ANORETIC [JWHEW weight Loss
ANTIBACTERIAL  JCEDN I IEEEN inhbits Bacteria
ANTI-DIABETIC GBI Lowers Blood Sugar
ANTIDEPRESSANT  monese Reduces Depression

ANTI-EMETIC  [55iE JEBEI Reduces Nausea/Vomiting

ANTI-EPILEPTIC [JEBB uwaood JIHEH nhbits Seizures
ANITFUNGAL  umonene [N 7 el Inhibits Fungal Growth

ANTILINFLAMMATORY IEEEE cec D) I D T [ SBaiaE Reduces Inflammation

ANTI-INSOMNIA - IEEEE I Aids Sleep

ANTI-ISCHEMIC |JBBD Reduces Artery Risk Blockage
ANTIPROLIFERATIVE [geEDy cec uvosens IEIEN CERTN EDTEN inhibits Cancer Growth

ANTIPSIORATIC  [JGBDI inhibits Psoriasis
ANTIPSYCHOTIC BBl unacooL [IEEET Tranquilizing
ANTISPASMODIC  56:7HG! HGBIN CXZ2 TN Suppresses Muscle Spasms

ANXIOLITIC [BEEBN umonene unalool Refieves Anxiety
APPETITE STIMULANT = |B8THE Increases Appetile

BONE STIMULANT ~"cac  NTHCHI IEISH NGB simulates Bone Growth
GASTRO-OESOPHAGEAL REFLUX  unonene Reduces Acid Reflux

IMMUNOSTIMULANT  umonese immune Response Stimulant

IMMUNOSUPPRESSIVE JBEB immune Response Reduction ) -
INTESTINAL ANTI-PROKINETIC [JBEBN reduces Small intesting Contracions This is provided for informational purposes only

; and is not 1o be considered medical advice,
NEUROPROTECTANT JEBEN Slows Nervous System Degeneration Please consult your health care provider

VASORELAXANT NEBBIN Reduces Vascular Tension for medical advice.
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Intestinal

Stress

CBC, CBD, CBDa, CBG, Behavior
Cancer Bipolar

CBD, CBG, cpyy THC

THCa

Spasticity
s uosunised
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CBGa:c

_Analgesic
Anti-Inflammatory

CBG

Anti-Cancer
Analgesic
Anti-Bacterial
Bone Stimulant
Anti-Depressant
Anti-Fungal

Anti-Inflammatory

THCa

Anti-Cancer
Anti-Inflammatory
Anti-Spasmatic

J

THC

Anti-Cancer
Anti-Inflammatory
Analgesic
Anti-Bacterial
Anti-Spasmatic
Appetite Stimulant
Bronchodilator
Neuroprotective

.

Anti-Anxiety

!

Anti-inflammatory
Analgesic
Anti-Bacterial
Anti-Convulsive
Anti-insomnia

THCVa CBDa CBDVa

Anti-Inflammatory Anti-Cancer
Anti-Inflammatory

THCv CBD

Anti-Convulsive Anti-Cancer
hv%aﬂ...a Supressant  Anti-Inflammatory
one Stimulant Analgesic
Anti-Bacterial
Anti-Spasmatic
anti-anxiety
Bone Stimulant
Immunosuppresive
Neuroprotective
Anti-Depressant
Anti-Convulsive
Anti-Psychotic

Anti-Inflammatory

CBDv

Anti-Convulsive
Bone Stimulant

Lifecycle of cannabinoids




Temperatures Cannabinoids Treatments + Compounds Treatments:
= Tetrahvid ! 1y Requires #0 mins. in the oven. Conversion accirs while enring.
Range 40~ 237 | DR Resnme 20 When calen raw (anheated:) Cannabigerol = Anti-inMammatory,
0 THC A = Anti-inllammatory, C BG » Analgesic, Anti-bacterial.
2 48 : 5 = Anti-epileptic, and Z Anti-fungal, Bone stim.,
Acid Conversion = Anti-proliferic. { Converted CBGA) = and Anti-proliferic.
Range 1767-275°f | Conmabidiot 1) Requires 60 mins. in the oven. |, B-caryophyllene  Anti-malarial,
e g | =S z]whmmw{“m) R e : rotecive and
N660€ | CBDA > wiproiteic.and Anti-inflamma
Ll Tl e b’:\ﬂﬁeilllltﬂ:lﬂlmry J_ﬂlﬂr.td ‘IE.LUDJL‘ R tocy.
' ~Acid Conversion 5 Not fully elucidated. Dikog CHD v, L o0 GBI, il GBI Lonice
2 212° - 293°F |  Cannabichramens 1) Requires 60 mins. in the oven.{, itosteraol ._.Anﬁ.-j_nl'l.mmg[nr}', and
Range : e 2y Whon. caten raw (unheated:) p-s S-a-reductase inhibitor.
0 CBC A # Anti-hacterial, and
2 84 f ; % Aot Hmpal JM 1/l VEE-F" UL fereaser CBC, and (‘BE canpgen.
Acid Conversion = Noi fully elucidated. During CBC conversion.
. # Anti-inflammatory, +-pinene With CBD, ireais MRSA,
of | T ol nnbinal ;
Boil Point 315°f | Tetrabydrocannabluol - J°0 ;- ctimulant, e Anti-inflammatory, Bone
0 THC = Anti-emetic, » - stimulunt, Anti-hiotic,
3 1 1 f = Anti-proliferic, and Lrstyptiine ielels Bronchodilator, and
: Delta 9 (A9 ) = Anti-oxidunt. ‘Antisneoplastic.
e : S i = Most conditions listed, : e Annlgesic, Anti-biotic,
1 Cannahidiol + - ]
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* DECARBOXYLATION TEMPERATURES AND TIMES

Temperature Heating Plant Material Time Kief/Hash Time Cannabis Oil
+/5F mode High THC | HighCBD | HighTHC | HighCBD Time
1018 1525 510 1045
300F L minutes minutes minutes minutes =
250F Hot oil bath “"tg:,:‘r"ﬂ}'fes
945 F e 5_0-30 6_0-90 3_0-40 4_']-50
minutes minutes minutes minutes
21F Boiling water 90420 2-4 90120 2-4
bath minutes hours minutes hours
Strength of Cannabis Daily dosage of
(assuming neglible cannabis

canabidiol) corresponding to 2.5 -
90 mg of THC
10% THC 159 . 5.55¢g
15% THC 12 9. 3.69g
20% THC 08g. 279
25% THC O49g.2.25q
30% THC 01g. 1.86g




Percent of maximum

photosynthesis per 100 PPFD 1000 PPFD
\x\\i\i 800 PPFD
High Performance
High effi n_m_._n_____ — -
Vegitative mn: PPED

200 PPED
100 PPFD




Establishment
Vegetative
Species Seed Cutting Vegetative Reproductive
Cannabis | 100-300 75-150 300-600 600+
Tomatoes | 150-350 75-150 350-600 600+
Cucumbers | 100-300 - 300-800 600+
Peppers 150-350 - 300-600 600+

Wﬂmm X

%ﬁ? By Lord of the Strams

Fhenotypes: 3=5hort, s=Tall B=Puple, h=Creen @
(*Capitalized lotter represents dominant phenotype)

P1

55,/Bb

2D

Fz2 Punnett Square (Right)




15.1.

MULDER'S CHART

Antagonism

Stimulation

Figure 2: Mulder’s Chart

This chart graphically highlights some of the com-
plex inter-relationships between the different ele-
ments. It also illustrates the critical importance of
balance. The simplistic N-P-K concept, involving co-
pious amounts of just three elements piled on indis-
criminately, is revealed to be hopelessly inadequate
when we consider these complex relationships.

In this context the symptoms of a particular de-
ficiency may not mean that there is a shortage of
the element in question. It is more often the case
that excesses of other elements have shut down the
availability of the element which appears to be de-
ficient.

Iron is a good example. Chlorosis is a condition
which suggests an iron deficiency, but the soil
analysis will invariably suggest otherwise. The fact
is that iron deficiency can be induced by too much
calcium or too much zinc, copper, manganase or
phosphorus (see chart). These elements in excess

b e ke R R A L i it

A decrease in availability to the plant of a nutrient by
the action of another nutrient. (see direction of arrow)

An increase in the uptake of a nutrient by the plant
because of the increase in the level of ancther nutrient.

are antagonistic to the uptake of iron. The fasci-
nating thing here is that the problem can be solved
without the addition of iron. In fact, in this case, the
addition of a completely different element potas-
sium, which stimulates iron uptake, can solve the
iron deficiency problem. Professor Mulder’s chart
should be kept accessible for easy reference, so you
can gain maximum benefits from this enlightening
information.

15.2. TRACE ELEMENT SOURCES

NTS trace element sources include the follow-

ing:

15.2.1. Micro-nutrients in the sulphate form - ie
iron sulphate, manganese etc,

15.2.2. Nutri-Key Shuttle™ Range - Chelated
trace elements using the Shuttle System™
to deliver nutrients directly to the plant. The
Shuttle System is a major breakthrough in
chelation nutrition. In conventional chela-



