GRAIN AND FIBER HEMP

BY
BRYAN PARR
AGRONOMIST — LEGACY HEMP, LLC



MORPHOLOGY

e DICOTYLEDONOUS PLANT Jucwd & icy & TR

‘Male Plant

* PRIMARILY DIOECIOUS
* SEPARATE MALE/FEMALE PLANTS
e« SOMETIME MONECIOUS

e MALE/FEMALE FLOWERS ON SAME
PLANT

e (GENDER CAN BE DETERMINED 4-6 WEEKS
AFTER PLANTING

* REPRODUCTION OCCURS THROUGH
POLLINATION

e POLLEN SHED TYPICALLY LASTS 2-4 WEEKS




MORPHOLOGY

HEMP IS PHOTOPERIOD DEPENDENT
e SHORT-DAY: > 10 HOURS OF DARKNESS

PLANT HEIGHT IS DETERMINED BY MANY FACTORS,
INCLUDING TYPE OF HEMP

e  GRAIN: 4-7 FEET TALL

* FIBER: 8-14 FEET TALL

ROOTS CAN REACH DEPTHS OF 1-2 FEET

GROWTH RATE IS 1-3 INCHES PER DAY DURING
RAPID GROWTH STAGE

Hemp Roots



TYPES OF HEMP

« CANNABIDIOL (CBD)
* FIBER
« GRAIN



TYPES OF HEMP

FIRER HEMP

*  SIMILAR TO GROWING FORAGES (HAY)

* PLANTING STOCK: SEEDS

* PLANTING METHOD: GRAIN DRILL, BROADCAST
* PLANTING RATE: 40-60 POUNDS/ACRE

* HARVEST METHOD: MOWING, RAKING (1-3X),
BALING (ROUND OR SQUARE)

e POST-HARVEST: BALES ARE STORED AT 10%
MOISTURE UNTIL SHIPPED TO PROCESSOR
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http://www.venturaseedcompanyllc.com/Contact%20Ventura%20Seed%20Company/Contact_Ventura_Seed_Company.html



TYPES OF HEMP

GRAIN HEMP

*  SIMILAR TO GROWING SMALL GRAINS (WHEAT)
* PLANTING STOCK: SEEDS

 PLANTING METHOD: GRAIN DRILL, BROADCAST,
CORN PLANTER

 PLANTING RATE: 25-35 POUNDS/ACRE
e HARVEST METHOD; COMBINE

* POST-HARVEST: GRAIN SHOULD BE CLEANED, THEN
DRIED IN AERATION BINS IMMEDIATELY AFTER
HARVEST




CLIMATE AND SOIL REQUIREMENTS

SOIL TYPE: WELL-DRAINED SOILS ARE BEST (SANDY-LOAMY)

e HEAVY CLAY SOILS CAN REMAIN SATURATED AND COOLER
« SoOIL TEMPERATURES: >45-50°F
e OPTIMUM AIR TEMPERATURE: 65-75°F
* MOISTURE REQUIREMENT: MINIMUM OF 10-15 INCHES

e DOESN'T LIKE WET CONDITIONS BUT TENDS TO BE THIRSTY
e FERTILITY: AVOID MARGINAL SOILS WITH LOW FERTILITY
* PHOTOPERIOD: REQUIRES >10 HOURS DARKNESS TO INITIATE FLOWERING



CLIMATE AND SOIL REQUIREMENTS

EXCESS MOISTURE: _
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* FIRST 30 DAYS IS MOST HARMFUL e e Lot

e |NCREASES POTENTIAL FOR SEEDLING DISEASES AND
PLANT MORTALITY

» REDUCES STAND COUNT

o DELAYS SEED GERMINATION AND CAUSES UNEVEN
EMERGENCE

* SIGNIFICANTLY REDUCES VIGOR AND

COMPETITIVENESS WITH WEEDS g g e s

s Moisture
e SIGNIFICANTLY REDUCES YIELDS



FIELD SELECTION

(GENERAL ORGANIC

. e ROTATIONS THAT PROVIDE NATURALLY LOW
WEED PRESSURE

* ROTATION AFTER LEGUME SOD CROPS
e FIELDS THAT ARE WELL-DRAINED (ALFALFA, CLOVER)

* FIELDS WITHOUT COMPACTION *  BEST WEED CONTROL
o RES oG
 FIELDS WITHOUT WHITE MOLD A RGN

* ROTATION AFTER WINTER RYE

e ROTATION AFTER SOYBEANS
e  TERMINATE 10-14 DAYS PRIOR TO PLANTING TO

e POTENTIAL FOR WHITE MOLD REDUCE POTENTIAL ALLELOPATHIC EFFECT
e ROTATION AFTER CORN e ROTATION AFTER CORN/SOYBEANS
e |INCREASED NITROGEN DEMAND *  HIGHER WEED POTENTIAL

* |INCREASE PLANTING RATES



FERTILITY

* NUTRIENT DEMAND INCREASES WITH PLANT AGE — GREATEST DEMAND IS AT FLOWERING

* PH RANGE: 6.0-7.5
e NITROGEN: 100-125 POUNDS/ACRE (GRAIN); 40-60 POUNDS/ACRE (FIBER)

 MAJORITY IS STORED IN THE STALK
e EXCESS NITROGEN CAN CAUSE LODGING

e PHOSPHORUS: 40-70 POUNDS/ACRE (GRAIN AND FIBER)
e MAJORITY IS STORED IN THE SEED

* POTASSIUM: 60-100 POUNDS/ACRE (GRAIN); 250-350 POUNDS/ACRE (FIBER)
e MAJORITY STORED IN THE STALK

o SULFUR; 15-25 POUNDS/ACRE



PLANTING

* FIRM, SHALLOW SEEDBED

* ROLLING/PACKING FOR GOOD SEED-TO-SOIL CONTACT
* PLANTING DEPTH: /4 - % INCHES

* TARGET: 2 INCH
* PLANTING RATE:

« FIBER: 40-60 POUNDS/ACRE (23-34 SEEDS/FT?)

« GRAIN: 25-35 POUNDS/ACRE (14-20 SEEDS/FT?)

 PLANTING METHOD: GRAIN DRILL/AIR DRILL, BRILLION SEEDER, BROADCAST,
CORN PLANTER (GRAIN)

* PLANTING DATE:
* FIBER: APRIL TO MAY (>45°F sOIL TEMP)
« GRAIN: MAY TO JUNE (>50©F SOIL TEMP)

« PLANT AFTER A RAIN, NOT BEFORE




GROWTH STAGES

VEGETATIVE PHASE

*  GERMINATION: 24-48 HOURS
» EMERGENCE: 4-10 DAYS

» SLow GROWTH: DAY 1-30
» 4 -2 INCH PER DAY
* 8-12 INCHES TOTAL GROWTH
* RAPID GROWTH: DAY 30-60
* 1-3 INCHES PER DAY
o 24-60 INCHES TOTAL GROWTH




GROWTH STAGES

REPRODUCTIVE PHASE

 REPRODUCTION: DAY 60-20
MATURITY: DAY 100-110

e HARVEST:

« GRAIN: DAY 110-130
e  SEPTEMBER/OCTOBER
e  GRAIN MOISTURE: 12-18%

» FIBER: DAY 70-90
e JULY/AUGUST — MOWING

e  AUGUST/SEPTEMBER — BALING
e BALE MOISTURE: 10-12%




ROTATION EFFECT

e ADDING HEMP TO A ROTATION CAN IMPROVE:

SOIL STRUCTURE AND SOIL TILTH
INFILTRATION AND SOIL MOISTURE
NUTRIENT CYCLING

REDUCES NUTRIENT LEACHING

PHYTOREMEDIATION OF CONTAMINATED SOILS
e HEAVY METALS

e  NUCLEAR WASTES

https://steemit.com/cannabis/@doitvoluntarily/using-hemp-for-radiation-cleanup



https://steemit.com/cannabis/@doitvoluntarily/using-hemp-for-radiation-cleanup

PESTS (WEEDS)

ONE OF THE MOST SIGNIFICANT PESTS OF HEMP
FIELD SELECTION IS CRITICAL

FIND SITUATIONS THAT REDUCES WEED PRESSURE
PLANT AFTER LEGUME SOD CROPS (ALFALFA, CLOVER)

* PLANT AFTER A RAIN, NOT BEFORE
* PLANT DURING A DRY PERIOD

e GOOD SOIL FERTILITY

«  WELL-DRAINED SOILS K AR et 7 AL

»  USE OF SOIL AMENDMENTS " P B
B Weeds during Slow Growth Phase
e LIME
« COMPOST

e WEED CONTROL DURING FIRST 30-DAYS IS CRITICAL

* POSSIBLE MECHANICAL CONTROL (ROTARY HOE, TINED-WEEDER, HARROW, CULTIVATOR)
HEMP!



PESTS (DISEASE)

TWO SIGNIFICANT DISEASES:
*  WHITE MOLD (SCLEROTINIA SCLEROTIORUM)
o  GRAY MOLD (BOTRYTIS CINEREA)
CONDITIONS FOR MOLD Cou o 1 BN Y
HiGH HumiDITY o/ g A0 CERLSN
= i £ BN N k) L
* DRIZZLE/FOGGY CONDITIONS (MARITIME-LIKE) i % &7 | WAL \' g AR e
«  COOL — MODERATE TEMPERATURES (OVERNIGHT) White Mold - Left, advanced stage; Right, beginning stage
REDUCE DISEASE PRESSURE
* AVOID FIELDS PRONE TO WHITE MOLD OR GRAY MOLD

o (CONSIDER ROTATING AFTER CORN RATHER THAN SOYBEANS
e AFTER A SOD CROP (PREFERRED)

* REDUCE PLANT POPULATIONS (INCREASES AIRFLOW)
» DEEP TILLAGE TO BURY SCLEROTIA
» USE OF PREVENTATIVE BIOLOGICAL FUNGICIDES — CONTANS, MYCOFIGHTER




PESTS (INSECTS)

» (GENERALLY, INSECT PRESSURE IS NOT
ECONOMICALLY SIGNIFICANT

» (GREENHOUSES MAY BE DIFFERENT

» COMMON INSECT PESTS Seedcorn Maggot
»  SEEDCORN MAGGOT 2 \
«  SPIDER MITES ' ‘ ‘
« APHIDS RS X

«  WHITEFLIES

» EUROPEAN CORN BORER

« JAPANESE BEETLES

e (GRASSHOPPERS

Japanese Beetle



HARVEST (GRAIN)

HARVEST MOISTURE: 12-18%

MUST BE DRIED TO 9% IN AERATION BINS WITHIN 4-6 HOURS
AFTER COMBINING

STRAIGHT CUT COMBINING IS RECOMMENDED

DRAPER HEADERS ARE PREFERRED

CUT GRAIN HEADS ONLY

REDUCES THE AMOUNT OF FIBER THROUGH THE COMBINE

SWATHING IS NOT RECOMMENDED

COMBINE 1-3 DAYS AFTER SWATHING TO PREVENT OVER-
DRYING STALKS
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HARVEST (FIBER)

e HARVEST TIMING:
« MOWING:

* FIRST 1-2 WEEKS OF POLLINATION (JULY/AUGUST)

* LEAVE 4-6 INCHES OF STUBBLE TO REDUCE ASH CONTENT Retted Hemp Straw

e RAKING:

* RAKE WHEN STALKS TURN FROM GREEN TO PALE YELLOW

1-3 TURNS MAY BE REQUIRED

* RETTING PERIOD: 2-6 WEEKS (DEPENDS ON ENVIRONMENT)

e BALING

e BALE MOISTURE: <12%

* LARGE SQUARE BALES ARE PREFERRED

http://www.hemptrade.ca/eguide/fibre-production/salvaging-hemp-fibre

Baling



http://www.hemptrade.ca/eguide/fibre-production/salvaging-hemp-fibre
http://www.hemptrade.ca/eguide/fibre-production/storing-baled-hemp-fibre

SUMMARY

 FIELD SELECTION IS IMPORTANT
WELL DRAINED SOILS
 HIGHLY PRODUCTIVE, LOW WEED PRESSURE FIELDS
« ORGANIC — BEST TO FOLLOW SOD-FORMING LEGUME (ALFALFA, CLOVER)

« EARLY SEASON WEED CONTROL IS CRITICAL (FIRST 30 DAYS)
«  MECHANICAL WEED CONTROL MAY BE LIMITED
o THINK OF WAYS THAT PROMOTE RAPID EMERGENCE AND SEEDLING GROWTH

» GOOD SEEDBED PREPARATION

»  GOOD FERTILITY IS IMPORTANT

e SCOUT FIELDS REGULARLY TO IDENTIFY PLANT STRESSES

e PESTS, NUTRIENTS, MOISTURE



RESOURCES

(ONLINE)
ALBERTA AGRICULTURE AND FORESTRY — INDUSTRIAL HEMP (ONLINE)
GROWING INDUSTRIAL HEMP IN ONTARIO (ONLINE)
INDUSTRIAL HEMP PRODUCTION AND MANAGEMENT — MANITOBA (ONLINE)
HEMP PRODUCTION IN SASKATCHEWAN (ONLINE)
HEMP DISEASES AND PESTS: MANAGEMENT AND BIOLOGICAL CONTROL (BOOK)
THE CULTIVATION OF HEMP: BOTANY, VARIETIES, CULTIVATIONS AND HARVESTING (BOOK)
MARIJUANA BOTANY: THE PROPAGATION AND BREEDING OF DISTINCTIVE CANNABIS (BOOK)
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