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Before we start-

Hemp and Marijuana

Both are Cannabis Sativa L.

Delta-9 TetraHydroCannabinol (THC) – the 
psychoactive component of Cannabis Sativa L. is 
how the distinction is made.

Image: Jeffrey A. Cormell

Hemp  ≤ 0.3% THC            Marijuana > 0.3% THC



Grower’s checklist
• Licensing

• Land/soil, water, 

equipment, infrastructure

• Seeds vs clones

• Testing

• Harvesting, drying, 

processing

• Selling your crop



Botany

• Dioecious (separate male and 

female plants)

• Monoecious (male and female 

flowers in the same plant)

• Photoperiod sensitive (<14 hrs of 

sunlight- induces flowering)

• Male: taller, die after shedding 

pollen

Female flower (Sean Flynn/UConn Photo)

Male flower (Univ. of Vermont)



Site selection and planting
• Grows best in well-

drained sandy loam 
soils, avoid compacted 
soils

• Plant after the danger of 
killing frost or soil temp 
50 °F or above

• Seeding depth: ½ to ¾ 
inch but not deeper than 
1 inch

• Ideal temp for growing 
60 – 80 °F

• Soil pH: 6.0 – 7.5

Image: Cornell Hemp - Cornell University
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• Does not tolerate 
water logging

• Thrives full sun

• Long tap root if 
friable soil: up to 6 ft
deep tap root

Site selection and planting

Photo: Cornell Hemp - Cornell University

Virginia Dept. of Ag & Consumer Services
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Fertility requirements (lbs/a) 

N: 125 

Al ppm <40 41-100 >100

Soil test P P2O5

0-3 lbs/A 80 100 120

4-7 lbs/A 60 80 100

8-13 lbs/A 40 60 60

14-20 lbs/A 20 40 40

> 20 0 0 0

Soil test K K2O

<99 lbs/a 120

100-169 80

170-249 40

250-349 30

350 - 499 20

>500 0

Suggestion from UConn soil lab



Seeds/starts
• CBD: 

Feminized seeds

CBD clones (female 
plants)

Male and female seed 

• Grain & fiber: males and 
female or monoecious 
seeds

University of Vermont

• Regular seed (m&f): less expensive, up to 50% 
males, 

• Feminized seeds: more expensive, less labor to ID 
and rouge males

https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwinr43lh-fiAhURZN8KHdbTBlEQjB16BAgBEAQ&url=https%3A%2F%2Fblog.uvm.edu%2Foutcropn%2F2017%2F02%2F07%2Four-first-year-growing-industrial-hemp%2F&psig=AOvVaw3iSiYvHvVdIsF-E820vQJG&ust=1560536007552391






Starting seedlings (for CBD)

• Need 3-4 weeks

• Use 50 or 72 cell tray
How many plants/acre? 

• 4 ft x 4 ft = 2,722

• 5 ft x 5 ft = 1,742

• 6 ft x 6 ft = 1,210

Cost of planting materials per 
acre (6 ft. x 6 ft.)

• $1-$2 seed ($1) = $1,210

• $3 to $8 per plant ($3) = $3,630

• $4-8 per clone ($4) = $4,840Image: Marry Jane
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Seed rate and spacing for grain & fiber

• Seeding depth: ½ to 1 inch

• Seeding rate for grain: ~30 lb/acre            

for fiber: ~50 lb/acre

• Row spacing: for grain : 8-16”  

for fiber ≤  8“ 

• Average grain yield: 600 – 1200 lbs/acre

• Oil content: 30-35%

• Average fiber yield: 3 – 5 ton/acre



UVM 2018: CBD hemp variety trial

• Site: Alburgh, VT

• Spacing: 5 ft x 5 ft

• Planting date: 6 July (seedling started in GH: 14 
May)

• Varieties: Boax, Carmagnola selezionata, Otto, 
Otto x Boax

• Fertilization: preplant (15-June): 100 lbs N per 
acre; and 9-Aug: 50 lbs N per acre

• Harvest date: 12-Oct and 15-Oct for outdoor 
plants and 16-Oct for indoor plants 

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


UVM 2018: CBD hemp variety trial

• Flower buds were removed by hand and by 
using the EZTrim Debudder (Broomfield, CO). 

• Wet bud yield weight and unmarketable bud 
weight were recorded. The flower buds were 
then dried at 80⁰F until dry enough for storage 
without molding. 

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Variety

Plant 
weight 

(lb/plant)
Plant height 

(cm)

Unmarke
table dry 

flower 
yield 

(lb/plant)

Dry 
matter 
flower 
yield 

(lb/plant)
Boax 19.6 ab 179 0.007 a 2.25 a
Carmagnola
selezionata 6.87 c 219 0.054 b 0.70 b
Otto 24.2 a 217 0.003 a 2.22 a
Otto x boax 16.6 b 168 0.005 a 2.05 a
p-value <0.0001 NS 0.0003 0.0004

UVM 2018 findings: Inside hoop house

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Variety

Plant 
weight 

(lb/plant)
Plant height 

(cm)

unmarket
able dry 
flower 
yield 

(lb/plant)

Dry 
matter 
flower 
yield 

(lb/plant)
Boax 17.1 a 147 b 0.074 2.27 a
Carmagnola
selezionata 5.0 b 192 ab 0.050 0.65 b
Otto 22.0 a 187 a 0.00 1.69 a
Otto x boax 18.7 b 153 ab 0.011 2.04 a
p-value 0.005 0.047 NS 0.001

UVM 2018 findings: Outdoor

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


UVM 2018 findings

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


UVM 2018 plant spacing and 
planting date trial

• Fertilizers: 100 lbs N, 70 lbs P, 70 lbs K per acre 
using Kreher’s poultry manure (5-4-3) and Pro-
Gro (5-3-4).

• An additional 50 lbs N per acre was added 3 
weeks later in the form of sodium nitrate (16-0-0). 

• The plants were harvested by hand on 16-Oct by 
first using a chainsaw to cut down the entire 
plant.

• The whole plant weight was recorded. 

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Plant 
spacing (ft 
x ft)

Dry matter 
flower yield 
(lb/plant)

Unmarketa
ble dry 
matter 
flower yield 
(lb/plant)

Dry matter 
flower yield 
(lb/acre)

Unmarketa
ble dry 
matter 
flower yield 
(lb/acre)

1 x 1 0.84 c 0.000 a 3669 a 7.1 a
3 x 3 0.60 b 0.003 a 2894 b 12.4 a
5 x 5 1.35 a 0.049 b 2354 c 86.6 b

LSD (0.10) 0.093 0.019 411 35.9

UVM 2018 plant spacing and 
planting date trial

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Planting 
dates

Dry matter 
flower yield 
(lb/plant)

Unmarketa
ble dry 
matter 
flower yield 
(lb/plant)

Dry matter 
flower yield 
(lb/acre)

Unmarketa
ble dry 
matter 
flower yield 
(lb/acre)

14-Jun 0.74 0.0151 2920 39

21-Jun 0.672 0.0223 3243 39

27-Jun 0.621 0.0149 2755 30

LSD (0.10) NS NS NS NS

UVM 2018 plant spacing and 
planting date trial

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Drying temp affecting CBD content

Treatment
Ave actual 

temp Ave RH
Harvest 

moisture

80 °F buds only 79.3 74.7 71.2

105 °F buds only 86.4 34.6 69.1
Ambient buds 
only 59 60.8 NA

UVM 2018 

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


While the use of higher temperatures results in faster drying rates, 
producers should consider the potential impact of drying temperature 
on the quality of their product. In this trial, drying at a higher 
temperature (above 80°F) resulted in significantly lower total potential 
CBD concentrations.

Treatment Potential CBD

80 °F buds only 7.01 ab

105 °F buds only 5.88 b

Ambient buds only 7.71 a

LSD (0.10) 1.29

Drying temp affecting CBD content

UVM 2018 

Source: https://www.uvm.edu/extension/nwcrops/research

https://www.uvm.edu/extension/nwcrops/research


Weeds

• Fiber and grain crops should 
be planted into weed free 
fields.

• Hemp grows very quickly 
and reaches one foot tall 
within 2-4 weeks during 
warm weather

• Dense planting helps to 
close canopy and shade 
weeds quickly

• No pesticides are approved 
in U.S. for in-season weed 
management for hemp

Photo: The Oregonian



Diseases

Source: Nevada Dept. of Ag



Diseases

• Botrytis (grey mold) 

• Sclerotinia (white mold)

• Fusarium root rot

• Powdery mildew

Powdery mildew
Shouhua WangFusarium root rot

Sclerotinia (white mold); 
Photo hemptrade.ca



Insects

• European corn borers and 
aphids

• Japanese beetles

• Tarnished plant bugs

• Mites 

• Western black flea beetles 
Japanese beetle on hemp

Colorado State University.

Photos: Frank Peairs

Photo: Frank Peairs

Photo: Whitney Cranshaw, Colorado St. Univ.

TN.gov
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Hemp harvest: Grain

• Grain hemp is harvested 
when shattering begins

• Seed heads mature from 
bottom up

• Only 70-75% of seeds are 
ripe at this point

• Grain is between 22-30% 
moisture

• Plants are still green at 
harvesting

• Conventional combine can 
be used.

Madison.com



Hemp harvest: Fiber

• Fiber is windrowed between early bloom and 
seed set and left in the field for ~5 weeks for 
‘retting’- a process in which pectineus 
substances that bind together elemental bast
fibers become degraded

• When fibers are ≤ 15% moisture, it is round and 
square baled

Photo: Natrij – Public Domain

https://commons.wikimedia.org/w/index.php?curid=2304060


Hemp harvest: CBD
• CBD hemp is harvested at 

peak flowering

• CBD testing can be used to 
target harvest

• Weather is critical to yield 
and quality

• Hand harvesting of whole 
plants is standard

• Immediate drying at 
moderate temperature with 
good ventilation is critical



Industrial Hemp Budgets 2019- Kentucky

http://www.uky.edu/Ag
/AgriculturalEconomics/
mark_tyler_pubs.php

http://www.uky.edu/Ag/AgriculturalEconomics/mark_tyler_pubs.php
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