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Intro — Drawbacks to Current
Methods

EXpensive
LLabor Intensive
Iime Consuming



Intro. — Main Objectives

1. Investigate what treatments: (I any) are most
effiective at increasing germination of directly,
SOWI SEEES

2. Investigate what treatments (I any) are most
effective at increasing sunvival e germinants
firom directly, Sewn SEeds.

3. Investigate - caging alfectstgermination of
directly’sown seeds and survival o germinants
firom directly Sown Seeds.



Intro. — Main Objectives

4. Compare long term survival of directly sown
Seeds versus long term survival of outplanted
AUrsery grewn seealings.

5. Compare germination and sunvival datal of
directly SeWnI SEEds I SEEd cacnes Versus noen-
cached or mdiviaually directly, SeWn Seeds.

6. Investigate what effect (I any) surface anad:
subsurtace soll' temperatures have on the survival
of germinants from directly sewn seed.



Methods



Single Site 5 Blocks Single Block

(20 Seeds Per Treatment)

Block 1
— —  Control:Cage
Block 2 Stratification
Scarification + Stratification
Block 3 Stratification:Cage
Control
Block 4 Scarification:Cage

Scarification + Stratification:Cage

Block 5 Scarification






Site Installation and Data Collection

2009 Installations — Gold Pass; TThompsen
Peak, Ulm' Peak; Fainy LLake

2010 Installations — Pioneer Mountain,
lleheggan Ridge

Data coellected twice a year:



Data Analysis

LLegistic Regression

n Step Py step exclusion' of terms frem a
saturated model

n Drep i deviance Chi-sguared tests
Created final models for analyses



Germination Results

Germination Estimates and 80% ClI's
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Survival Results

Survial Estimates and 80% ClI's
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Germinated and Survived Results

Germinated and Survived Estimates and 80% CI's
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Gold Pass Pioneer Mountain Thompson Peak Toboggan Ridge Ulm Peak

O control @ scar O scar +strat O strat




Caging Effects on Germination

Caging Interaction terms tested for —
cagerseed*site, cage*(site/block),
cagersite, anad cage*seed

Evidence against model witheut term —
cage™(site/block) p-value = 0.0006



Caging Effects on Germination

Germination Estimates Caged vs. No Cage

Gold Pass Pioneer Thompson Toboggan Ulm Peak
Mountain Peak Ridge

[ no cage
[ cage




Caging Effects on Germination



Caging Effects on Survival

Caging Interaction terms tested for —
cagerseed*site, cage>(site/block),
cagersite, anad cage*seed

Evidence against model without terms —
cager(site/hlock) p-value = 0.0365

cagerseed p-value = 7. 74 E-07




Caging Effects on Survival

Survival Estimates Caged vs. No Cage

Gold Pass Pioneer Thompson Toboggan Ulm Peak
Mountain Peak Ridge

@nocage DOcage




Caging Effect on Survival

he significant effect
that caging hasion
sunvivaliis likely:coming
from the shade it
prevides

PoInts out the
Importance of planting
N MICKOSItES



Conclusions — Seed Treatments

Direct Seeding — If found successtul in the fiela
could greatly benefit restoration efforts.

WWhat IS‘considered: effective?
Germinated and ' survived rates as low. as 10%



Conclusions — Seed Treatments

Germinated and Survived Estimates and 80% CI's
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Gold Pass Pioneer Mountain Thompson Peak Toboggan Ridge Ulm Peak

O control @ scar O scar +strat O strat




Conclusions - Caging

Shoeuldrcaging e usead as a restoration: practice
N the field?

n Laboerintensive
Cumberseme and Heavy.

n Advantages do net eutweigh the disadvantages



Conclusion — Future Research

More Direct Seeding Trials
n Jacksen Hole Ski'Resort, WY — 2012
n Isiand Park; ID'— 2012

Direct seeding trials have recently been
estaplished to test sowing depth and
SOWIng time

n ROCKY Mountain Research Group: (Terr Jain)
n JOhn Schwandt and Paul Zambino



Conclusion — Future Research

3 Planting Dates: July, August, and September
2 Treatments : Control and Warm Stratification
2 Planting Depths: 0.75” and 1.5”



Questions

Questions



