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Industrial hemp — the potential for cash
cropping for a better environment in th
Taranaki region [y~
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 Hemp (Cannabis sativa L.)

Population type (wild / natural) e
Plant use (fibre / seed /dual-purpose) . r
Flowering time (early / mid / late) AR
Gender (dioecious/monoecious)

* Cannabis sativa / Cannabis indica

* THC (delta-9-tetrahydrocannibinol)

industrial hemp (ihemp): THC <0.3% (NZ)
drug type (marijuana) varieties: THC 3-40%
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The Growing Hemp Movement
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* Flourished in the 1800’s
* First imported in 1892
« Decreasing hemp trend
* Cheaper imports and cotton industry development
« Marijuana tax Act 1937 — uneconomical
* 1941 DSIR first trials (1ha) North Island
* 1945 banned in U.S - political influence
« 1961 Misuse of Drugs Act outlawed hemp in NZ
 Renewed interest in hemp in 1990’s due to global
environmental concerns — opportunity for hemp
e 1991 Ministry of Health (MoH) cultivation trials
« 2001 strict licencing laws to grow industrial hemp
« administered by MoH: NZ National Approved List .
8 cultivars gazetted and approved VTR L

NEW ZEALAND

« 2006 new regulations enabled cultivation and distribution
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* Fibre & hurd (woody core)n i
applications from hemp stalk:

textiles, paper, building
materials, industrial products, etc

* Nut/oil applications from the
hemp seed:

foods, personal care, biofuel, etc.
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Modern Uses for the Cannabis Plant

Industrial

Textiles
- Twine
Rope
Nets
- Canvas
Tarps
Carpets
- Geolexudes
Agro-fiber composites &
moldeéed parts
- Brake/Clutch linings
- Caulking

Paper
- Printing paper
Fine/Specially paper
- Filter paper
- Nowspnnt
Cardboard/Packagng

Bast Hurds
= Fibers (pulp)

Rl

Stalk

COnsumor
Textiles

- Apparel
Diapeors

» Fabrics

- Handbage

- Denim
Shoes

- Fine fabncs

- Fiberboard

Cannabis

Agricultural Benefits /

Weed suppression
- Less need for pesticides than most crops
- Poban solation

Sod improvement in crop rotation

Deep roots are natural sof asrator

Building
Materials

Foods
- Salad oll
- Marganne

Insulation
Fiberglass substitute
Coment

Stucco & mortar

(vitamins)
- Cooking oils

- Arwmal beading

« Mulch and componst Medcine

« Food supplements

- Recreation
« Sacrament

Leaves
Flowers

(whole plamt)
- Boder fuel

Hempseed

oil

Seeds

Industrial
Products

- ONl pamnts

- Vamishes

- Prmting Inks
- Fuel

- Solvems

- Lubricants

« Putty

- Coatings

Personal
Hygiene

Soap

- Shampoo
- Bath geols
- Cosmetics

Lotions
- Baims

o~

Seed
Cake

« Pyrolysis feedstock

- Abrasive chemicals
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- Animal feed NEW ZEALAND

- Protein-nch fiber




HEMP SEEDS

HULLING

PRESSING / CRUSHING

Cooking Oil
(>,
@

Fuel / Paint

&)

Hemp
Polyunsaturated Fatty Acids (PUFAs) 80%

the hli3hest amount found within the plant kingdom.
Hig

seeds contains nutritious,

y nutritious of humans and animals.

Paper, fertilizers,
soil nutrients and
animal bedding can
be made from
leftover waste when
processing hemp.

This means all parts
of the plant are
being used, or put
back into the earth.

THE VERY USEFUL

INDUSTRIAL HEM

Hemp cultivation requires no chemicals, pesticides or herbicides.

HEMP STALKS

DECORTICATING

Fabric
Insulation
Carpeting

Paneling

Cordage
Bagging
Fiber
Board

Paper filler
Absorbent bedding

Chemical feedstocks
- Plastics / Paint / Sealant

o low P wme e
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| Million Lbs.
Hemp Fibre and Seed Global Production (1999-2011)

600

Hemp markets

Main producers:

China 65,000 ha

Canada 15,720 ha wor a0s aoos oo
EU 13’344 ha ® Hemp Fiber ®Hemp Seed

NZ:

Seed (oil) production in Canterbury supported
by processing industry (ca 60 ha -MoH
licenced; Midlands Seeds)
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Fibre market in NZ remains undeveloped TEENGINE @)
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Herbaceous annual

deep tap-root / single woody stem
Well drained soils / range of climates
15-27C, frost-sensitive; 250-300mm, pH 6
Short-day plant
1900-2000 GDD (fibre maturity),

ca 120 day crop (mid Oct — Feb/April) LR
2700-3000 GDD (seed production) i ‘M"m*h
30-70 plants/m? (seed); 250 plants/m? (fibre)
No weed control needed, p&d resistant
Dry stem yield 8-15t/ha (grain 1t/ha)
GM: $2450-2940 minus S800-1200 (costs)

Since 2001 several hemp evaluation trials (hemp oil)
sowing dates/seed density/fertiliser etc
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Need for diversification

Growing conditions for industrial hemp in
Taranaki are excellent due to ideal local
soil/climate
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TARANAKI
e

The Potential for Horticultural
Development in Taranaki
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Hemp Technologies Ltd
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Two Taranaki farms are licenced to grow hemp; 1200 ha foreseen. OFTTENE. @
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Processing plant planned to handle 250 ha, contracted from local growers i
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Hemp (hurd) mixed with lime as
sustainable building material
(“Hempcrete”)

Hemp Cross Section

Designed to bulid, not to smok

HEMPCRETE

Hemp + lime ¥

Designed to build not to smoke

CARBON

NEGATIVE
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Carben negative material
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House made of hemp as

the industry awakens

First two houses have been built in New Plymouth
20 houses planned within the Taranaki district

s time passes. the strength of hempcrete increases. The lime-binding
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Process of soil bio-remediation after spreading hydro-carbon C'Oh'tainin“g
drilling wastes from the oil onto land

Waste is incorporated into the soil, and areas are re-sown with a
pasture crop to facilitate natural process which biodegrade,
transform and assimilate the waste
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DOUG EDMEADES

SOM SORNTEST

"

Landfarmed soils can not be utilised for future dairy activities as dairy
processors in 2014 stopped collection milk from retired land farms in
response to public concerns about health & safety of hydrocarbon
contamination potentially entering the food chain

B - s LI g J 2 __()r_I; al land farming Report on the Targeted
Scientists dispute GOVBI'l'llﬂler_IF _ (—" L e Surveillance of Milk from

Animals Potentially Exposed to

Sjﬁﬁm- Petrochemical Mining Wastes

QOil drilling waste real issue for New Zealand

Hemp : phyto-remidiator on these landfarmed soils?

Significant potential using hemp due to high biomass production

Higher absorbency properties (Linger et al, 2002) THE ENGINE

..
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Potential ‘mop crop’ (Cole and Zurbo, 2008)



MINISTRY OF

HEALTH

LICENCE FOR INDUSTRIAL HEMP

(Issued pursuant to the Misuse of Drugs (Industrial Hemp) Regulations 20086)

GENERAL LICENCE
Licence No 2014/IHG79

Greenhouse pot trial (2015)
hemp and rye grass were grown on a landfarm impacted saoill,

with the non-contaminated soil used as a control THE ENGINE ..
FT
NEW ZEALAND ..
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« Considerable synergies for using industrial hemp for
sustainable source of fibre (and oil) as a promising new
cropping opportunity to diversify production systems for the
Taranaki region (and beyond).

 Hemp can be grown as a sustainable non-food application
(e.g. building material) on local landfarms.

* No evidence that hemp actively accumulates heavy metals
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Where to next?

Linking with stakeholder from other districts, Hawke’s Bay, East Coast, others

Developing a PhD project (Sharon Mechta)

shaping the hemp supply chain for a low-carbon economy

Hemp (Cannabis sativa) is one of the ol de':t cultivated bast fiber and seed crops grown andis of interestas a
renewable industrial matenal (Stouik, er. al., 2000; Salentijn, eral , 2015). Hemp is high vielding, versatile,
grows in a range of agro-ecological conditions, and is attractive for use in low-carbon manufacturing. To
diversifyland-use, Venture Taranaki and Massev University highlighted hemp asa cash crop and are
currently working with industry to develop this sub-sector {Venture Taranaki Trust, 2014). In construction, it

offers technical building performance value and sustainable development. As a biocomposite, itlendsitself
to a variety of uses in nanotechnology. Moreover, hemp seed as food offers superiornutrition and crop
diversification. These three products are mentioned to have the highest future growth potential according to
hemp processing companies in Europe (Carus, etal 2013).

Economic trends in Canada suggest seed and oil to be the most profitable due to lack of efficient fibre
processing technologies and market development (Serecon Management Consulting, 2012). Itis now a net
1mpnrter of hemp fibre as their focus was vervmuch on seed and oil. Even though hemp cultivationis illegal
in the US, the Hemp Industmal Association estimates the total value of hemp products sold to be $USD 581

million in 2013 (Hansen,_ 2015). .
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