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Project Summary

Mikro-Tek Inc. is a Canadian biotechnology company that produces strains of naturally
occurring mycorrhizal fungi that increase the survival and/or growth of plants and trees.
Target markets include forestry, land reclamation and agriculture.

Through photosynthesis plants remove carbon dioxide from the air, produce oxygen, and
store the carbon as biomass. Any increase in plant or seedling growth as a result of
mycorrhizal inoculation carries a corresponding increase in carbon sequestration.

To demonstrate this Mikro-Tek undertook an Industry Canada sponsored TEAM
(Technology Early Action Measures) project in Chile, in collaboration with INFOR
(Instituto Forestal, Chile's Forest Research Institute) and a number of forest companies
and nurseries. CONAF (Corporacion Nacional Forestal), Forestal Mininco, Foresta
Monteaguila, and El Quillay nursery. The project focused on three tree species of interest
to the Chilean forestry sector, two commercial plantation species, Radiata pine and
el BT BE ’ﬁ Eucalyptus used for wood products, and one

native species, Quillay (Quillaja saponaria),
used for bark extracts and honey production.

In October 1999 indigenous species and strains
of mycorrhizae were collected from various
== forestry sites and nurseries, in both the arid and
= semi-arid zones of Chile (Photo 1).

. These collections were cultured and screened
. for effectiveness in Mikro-Tek’s laboratory
facility in Canada resulting in the report
| entitled “Effect of mycorrhizal fungi on the
i growth and nutrient uptake of three
- commercial tree speciesin Chile” (Photo 2).

, Photo 1. Myecorrhizal collection from roots
in an established pine forest in Chile
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Photo 2. Laboratory test to compare different species of mycorrhizae on seedling growth

The most promising strains identified in this study were then mass-produced using
Mikro-Tek’s proprietary inoculum production systems. Inoculum production was
undertaken in Canada, and on a smaller scale at INFOR in Chile through a technology
transfer and training program.

From November 2000 to January 2001 the inoculum was applied to the three target tree
species (Radiata pine, Eucalyptus and Quillay) in the nurseries of the various
collaborating forestry organizations. Approximately one million seedlings in total were
inoculated (Photo 3 & 4).

The following year, June to October 2001, representative samples of the seedling crops
were planted on a number of forestry sites using permanent, marked plots of inoculated
and not-inoculated (control) seedlings, to enable ongoing measurements. To compare
field performance, measurements were taken from April to June 2002 (Photos 5 to 8).
Survival, height, and diameter were measured, and volume of the seedlings as Biomass
Index (D?H) was calculated to assess increases in growth. Statistical analysis was done
using Sigma Stat software and al comparisons were made using a standard T-test with a
95% confidence interval. Results have shown an average increase in first year growth of
inoculated seedlings of 41% for Radiata pine, 47% for Eucalyptus, and 119% for Quillay.
Specific growth data by species is detailed below.
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The permanent plots established will provide growth models for large-scale carbon
sequestration projects using these tree species. They will continue to be measured over
time to model the increases in the various carbon pools as a result of mycorrhizal
inoculation and to provide the data required for the verification, and registration, as a
Clean Development Mechanism (CDM) project.

Photo 3. Small-Scale Inoculation of Radiata Pine— CONAF, Sta. Teresa Nursery

Photo 4. Large-Scale Inoculation of Radiata Pine — Forestal Mininco Nursery
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EUCALYPTUS

Forestal y Agricola Monte Aguila S.A.
Los Angeles, Region VII|I

Site 1 = Mulchén
Site 2 = Rucamanqui

Results:

Height: inoculated seedlings showed an average increase in height of 27.8% over
the control seedlings in the Mulchén site, and no difference in height for the
Rucamanqui site.

Diameter: inoculated seedlings showed an average increase in diameter of 20.6%
and 13.1% over the control seedlings in the Mulchén and Rucamanqui sites
respectively.

Volume: inoculated seedlings showed an average increase in volume (Biomass
Index) of 70.5% and 22.8% over the control seedlings in the Mulchén and
Rucamanqui sites respectively. The overall average increase for both sites was
47%.

Survival: both sites had asurvival of over 90% for all treatments.

200 5.0
180 4 —— Inoculated 45 1
= Control *13.1%
160 401
140 A __ 35
E 120 5 30/
= 100 1 *27.8% 3 25
=)
2 80 £ 201 *20.6%
a
60 - 15
40 A 1.0 1
20 A 0.5
0 0.0
Mulchen Rucamanqui Mulchen Rucamanqui
3000 100
Overall Average 47% *22.8% 90
o~ 2500 20 |
£
S 70 1
T 2000 - —~
) € 0]
3 1500 | S 50
< :
- 3 40
é 1000 A 30
il 20 |
@ 500 - *70.5%
10 4
0 [ 0
Mulchen Rucamanqui Mulchen Rucamanqui

* Represents a significant difference (P<=0.05) between Inoculated and Control treatments at the stated
percentage (%)
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Photo 5. Rucamanqui Site — Eucalyptus (7 months old)

Photo 6. Mulchén Site, Eucalyptus (7 months old) — Inoculated vs. Control
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RADIATA PINE

CONAF San Fernando
Tanume, Region VI

Results:

Height: control seedlings showed an average increase in height of 4.2% over
inoculated seedlings.

Diameter: inoculated seedlings showed an average increase in diameter of 13.2%
over the control seedlings.

Volume: inoculated seedlings showed an average increase in volume (Biomass
Index) of 41.2% over the control seedlings.

Survival: both sites had asurvival of 100% for all treatments.
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* Represents a significant difference (P<=0.05) between Inoculated and Control treatments at the stated
percentage (%)
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RADIATA PINE

CONAF San Fernando
Las Palmas

Results:

Height: inoculated seedlings showed an average increase in height of 22.6% over
control seedlings.

Diameter: inoculated seedlings showed an average increase in diameter of 37.2%
over the control seedlings.

Volume: inoculated seedlings showed an average increase in volume (Biomass
Index) of 128% over the control seedlings.
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* Represents a significant difference (P<=0.05) between Inoculated and Control treatments at the stated
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QUILLAY (Quillaja saponaria)

Nursery Results (1 year old seedlings)
El Quillay Nursery
LaAurora, Curacavi, Region V

Results:

Height: inoculated seedlings showed an average increase in height of 69.2% over
control seedlings.

Diameter: inoculated seedlings showed an average increase in diameter of 11.3%
over the control seedlings.

Volume: inoculated seedlings showed an average increase in volume (Biomass
Index) of 115.4 % over the control seedlings.

Biomass
Height Diameter Fresh Fresh Total Dry Shoot Dry Root Totgl Dry
(cm) (cm) Index Shoot Root Fresh Weight (g) Weight (g) Weight
(D’H cm®) Weight (g) Weight (g) Weight (g) (9)
Inoculated 95.560* 1.024*  105.520*  23.680* 7.956* 31.636* 9.972* 3.088* 13.060*
Control 56.476 0.920 48.979 10.760 6.336 17.096 4.464 2.052 6.516
% Difference 69.2% 11.3% 115.4% 120.1% 25.6% 85.0% 123.4% 50.5% 100.4%

* Represents a significant difference (P=<0.05) between Inoculated and Control treatments

I noculated Control
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QUILLAY (Quillaja saponaria)

Field Results

CONA

F San Fernando

Pumanque, Region VI

Plot 1 = container grown seedlings
Plot 2 = pot grown seedlings

Results:
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Height: inoculated seedlings showed an average increase in height of 113.8% and
22.5% over the control seedlings for Plot 1 and Plot 2 respectively.

Diameter: inoculated seedlings showed an average increase in diameter of 19.2%
and 27.9% over the control seedlings for Plot 1 and Plot 2 respectively.

Volume: inoculated seedlings showed an average increase in volume (Biomass
Index) of 124.4% and 113.2% over the control seedlings for Plot 1 and Plot 2
respectively. The overall average increase for both sites was 119%.

Survival: Plot 1 had a surviva of 95% for the inoculated and 61% for the control
and Plot 2 had a survival of 99% for the inocul ated and 88% for the control.
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Photo 7 & 8. Pumanque Site — Quillay (9 months old)

(plastic sleeve to protect from browsing)
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