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SUM1ARY

In May 1977 revegetation research program was initiated proximal

to Haines Junction Yukon Territory in order to obtain information

useful for successful revegetation of areas disturbed by construction

of the proposed Alaska Highway Gas Pipeline Four test sites were

established to investigate various factors which can affect the

success of northern revegetation program The factors studied were

Plant adaptability to northern conditions

The effect of competition

The effect of aspect and slope and

The applicability of the shredding technique of reve
getation

Timing for optimal revegetation was also studied as the first

and fourth of these tests were duplicated in the spring and fall

The program was designed as long term study with preliminary

conclusions to be stated after three growing seasons This report

contains suirunary of three years results and contains conclusions

valid in relation to the data obtained to date Major findings

include the following

Native species regeneration will occur more rapidly

on areas which have the rhizosphere retained during

construction activity than on substrates subject to

removal of all soil overlying the parent material

On southern aspect slopes requiring revegetation

the use of mulch for microenvironment amelioration

appears essential



vi

The shredding technique of vegetative revegetation can

be used successfully in areas inundated by water during

prime seeding time

No conclusions can be drawn from this program

regarding the optimal tinting for revegetation

Desirable components of seed mixture for similar

regions include three wheatgrasses Ag.wppwn cL.f-ta.wn

pau.c.owm and it.Lpa.ti.wn hairgrass Vehamp4z

pLtot hairy wild rye E.eymt -inovatw6

fescue staca sp and three bluegrasses Poa

e.ompLe.ct gauca and pt.ttten4Ls

Little plant overwintering mortality has occurred to

date but delayed germination of species such as the

bluegrasses Poa spp has greatly increased their

emergence thereby suggesting that these will provide

substantial portion of the permanent ground cover

This program has now progressed to the point that final recommendations

based on longer term results can be made with high expectations

of success



10 INTRODUCTION

Construction of the proposed Alaska Highway Natural Gas Pipeline

which will cross southern Yukon Territory from Beaver Creek to Watson

Lake will result in some environmental perturbation Right-of-way

clearing and construction of ancillary facilities will result in

removal of vegetal cover and some disturbance to the te rain

Upon termination of construction revegetation program will be

implemented to aid in mininuzation of potential long term impacts

such as sedimentation of waterways caused by erosion of exposed soil

The program described herein was initiated in May 1977 with the

establishment of four revegetation test sites near Haines Junction

Lat 6045 Long l3735 At that time little definitive

information was available regarding optimal techniques or candidate

plant species for restoration of ground cover to disturbed land in

southern Yukon Territory Consequently the Haines Junction Revege

tation Research Program was initiated to obtain information perti

nent to revegetation of disturbed areas in this xeric region

Previous years results have been reported in the progress reports

entitled Pipeline Revegetation Research Haines Junction Test

Site 1977 Progress Report Foothills 1978 and Pipeline Revege

tation Research Haines Junction Test Site Progress Report

1978 Foothills l979a Field plans for the test sites are not

included in this report as they were included in the 1978 report

cited above

The location of this program at Haines Junction Figure was

dictated by two major factors
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Precipitation at Haines Junction is very limited during the

growing season Table If revegetation problems were

to occur in southern Yukon Territory it is likely that

the major problem would occur in similar dry regions There

fore ecotype adaptability is more critical in such regions

than in areas receiving greater amounts of precipitation

The soil at the Haines Junction Airstrip had been disturbed

in manner somewhat analogous to that which may be expected

from pipeline right-of-way clearing

Four test sites were established in 1977 The major site was designed

as long term adaptability test wherein ecotypes of grasses shnibs and

legumes could be evaluated for emergence vigour survival and

reproductive ability for several years in order to assess their long

term adaptability to climatic and edaphic conditions at Haines

Junction Two smaller sites were established to assess the bio

competitive ability of individual ecotypes when seeded in mixtures

and to ascertain the effect of slope and aspect on success of seeding

fourth site was established to test and demonstrate the applicability

of the shredding technique of vegetative propagation in areas where

seeding may be impossible because of standing water
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2.0 GENERAL OBJECTIVES

The general purpose of this program was to obtain information regarding

emergence establishment and survival of various native species and

naturalized landraces of grasses legumes and shrubs within self-

supporting ecosystem

As discussed above the Haines Junction test sites were established

in 1977 arid have been evaluated each year The primary objective was

the monitoring of the long term performance of the test plants

Long term evaluation is necessary because one and two year results

are frequently misleading since many plants thrive for short tine

and then succumb to winter injury Thirgood and Ziemkiewicz 1978

This is of particular importance in northern regions such as Yukon

Territory which are subject to long cold winters

In 1979 the general objectives were to continue the evaluation of the

test plants and subsequently assess the performance to date of each

ecotype See Table 11 Based on this assessment the preliminary

reconmiendations for ecotype selection for revegetation of xeric regions

of Yukon Territory were formulated See Table 12

The specific objectives and methods differed among the four sites

and will be discussed in the appropriate sections



3.0 ECOTYPE ADAPTABILITY TESTS

3.1 OBJBOIVES

Two major difficulties encountered in northern revegetation efforts

are limited seedling emergence arid high plant mortality during harsh

northern winters Seedling emergence can be reduced by abiotic factors

such as temperature McCown 1973 and moisture Foothills 1979c while

northern diseases such as snowmold 3c.jwtLn boieciLs contribute

to plant overwintering mortality Vaartnou and Elliott 1969 The can

didate species in many northern vegetation studies Mitchell and McKen

drick 1974 and 1975 Younkin 1976 have had initial success but suffered

high mortality in following years This has been attributed to physio

logical and morphological differences between native northern ecotypes

and commercial cultivars developed for more southerly agronoinic purposes

Mitchell and McKendrick 1974 Many northern ecotypes have adapted

to the severe climatic conditions they encounter Billings 1974 Billings

and Mooney 1968 through the development of characteristics such as low

growth form Savile 1972 Thus the ability to withstand northern con

ditions brought about by adaptations in northern ecotypes is prime

consideration in choosing seed stock for revegetation in the north

The adaptability tests were designed to monitor the emergence survival

and reproductive ability of individual ecotypes of grasses legumes

and shrubs over period of several years Extended monitoring is re

commended by all researchers because long-term success is probably

determined by extreme winter or summer temperatures which occur only

infrequently Kiebesadel 1974

3.2 MThRIALS

All ecotypes which were seeded are from the collection of Vaartnou and

Sons Enterprises Ltd The original seeds or plants of these ecotypes

were collected from northern Alberta northern British Columbia Yukon

Territory or the Northwest Territories Subsequently the seed stock

was multiplied in northern Alberta



Those ecotypes which were transplanted as rooted plants are native

to Yukon Territory as all but one were collected from native vegeta

tion within one kilometer of the test site The one exception

sweetgrass oc.he.oe odofLzvta is also native to Yukon Territory

The ecotype used in the tests was collected from Whitehorse in 1973

and subsequently multiplied vegetatively in Alberta

3.3 LOCATION AND DESCRIPTION

The adaptability test sites are located on Ministry of Transport

property 15 meters north of the Haines Junction airstrip 13715

longitude and 6O045 latitude The land had been disturbed by

airstrip construction and maintenance which resulted in removal of

much of the top soil Therefore most of the soil available for

growth medium was horizon or parent material

When the site was selected in early May 1977 pioneer species such

as poplar Popwws baa ect hedysarum Hdatwn spp and milk

vetch a9aw spp were encroaching on the airstrip from all sides

Ministry_of Transport personnel removed this surface vegetation by

blading it off in mid-May 1977 just prior to the spring planting

Thus at the time of spring planting the site was nearly void of

surface vegetation but roots of many plants were still alive

By the time of the fall planting considerable regeneration of species

such as poplar PopuLw bcUanLeuz and willow SaLLx spp had

occurred

34 MflHODS

341 Establishment

Spring planting occurred on May 25 1977 Fifty ecotypes of northern

grasses legumes and shrubs were hand planted in rows with each

ecotype planted to fifteen microsites per row The microsites in each

row were spaced one meter apart with rows also one meter apart



Thirty-four ecotypes were hand seeded to depth of one cm fifteen

were planted as rooted plants and one willow SaL.ü sp was

planted in the form of stem cuttings

There was no seed bed preparation at the time of establishment but

the site was fertilized with 16-20-0 commercial fertilizer at the

rate of 80 kg/ha On August 27 1977 the site was again fertilized

with the same fertilizer at an identical rate

Fall planting occurred on October 1977 Thirty-four ecotypes

were hand seeded and sweetgrass vLoc.hoe odoitctt was transplanted

from Edmonton Thirty-three of the seeded ecotypes were identical

to those of the spring planting while the other hairgrass VeAhizrnp4i.A

was the same species but different ecotype from that

planted in the spring Methods were identical to those used in the

spring No transplanting of local material was possible in the fall

because the frozen ground was too hard for successful removal of native

plants There was no fertilization at this time but this site was

fertilized in May 1978 with 16-20-0 at 160 kg/ha

Both spring and fall planting were replicated three times

3.4.2 Evaluation

The sites were evaluated on July 20 and 21 1979 The specific

methods used are described below

Survival

The survival figures for each ecotype are based upon an

exact count of all possible microsites which had live

plant These totals were then converted to percentages



Vigour

The vigour ratings are subjective assessments of each

ecotypes development in relation to its optimum develop

ment under ideal conditions They are based upon the gross

morphology and phenology of each ecotype Plant characters

considered in this visual rating include leaf colour leaf

width and length tillers signs of disease and rhizoinatous

development if applicable The numerical values

and should generally be interpreted as corresponding

to the words poor fair average and strong respectively

The rating denotes successful phenological development

of the ecotype This was only used for ecotypes which were

rated for gross morphology and which had produced seed

on minimum of 50% of surviving plants

Seed Production

The seed production figures are based on an exact count

of plants which produced seed These totals have been

converted to two percentage values The first is the

percentage of plants having reproductive potential in re

lation to all possible microsites and the second is the

percentage of extant plants which produced sexual

reproduction organs

3.5 PESIJLTS

3.5.1 May 25 1977 Planting

Seeded Ecotypes

Survival percentages of the seeded ecotypes did not change

substantially from 1978 to 1979 The eight most successful
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ecotypes were five wheatgrasses Agwpçpwvi spp two wild

ryes En spp and fescue Fuca sp. All had

over 6Oo survival with streambank wheatgrass Agwpton

LpaPLum and slender wheatgrass pa o1Lw1 the most

successful at 95.6 and 91.1% respectively

Three grasses red top Agto4tLo guiteii meadow fox

tail Aopecwuth pien arid alkaligrass PtccnLLLa

dLs-tczn4 and three legumes yellow lucerne MedLctgo

tecvta Mackenzies hedysarum Hedyocvtwn Mctcaenzi

and zig-zag clover TLoLLum medaLm suffered at least

25% mortality as their small seedlings were unable to sur

vive the winter In contrast four bluegrasses Poa

cJpia gauc.a pa stL6 89 arid pLcetL 92

had at least 25% increase resulting from delayed gernuna

tion

Vigour improved considerably over 1978 as of thirty eco

types having some survival five were rated at twelve

were rated and only three were rated at less than

The five ecotypes rated at were slender wheatgrass Agw
py/wn pwcco/wm native fescue Feuca 4axunon-tana

Canada bluegrass Poa comptect alkaligrass Pace neLrt

dAtan4 and one of the fowl bluegrass ecotypes Pact

pc1LtoL5 93

Seed production percentages of those ecotypes which had

some surviving plants ranged from 100% for native fescue

Feacz 4marta.na to 0% for nine ecotypes All grass

ecotypes except one Kentucky bluegrass Pact pnL 39

developed seed stalks on at least 16% of surviving plants

In contrast of the legumes and shrubs which were seeded

only Mackenzies hedysarum Ucdcvtwi MctcenzLL had any

floral development and that was limited to 10% of extant

plants
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Rooted Plants

1979 survival percentages for the rooted plants were nearly

identical to those of 1978 Slender wheatgrass Agwpy/wn

pwcLLo/wm had 93.3% survival while three other grasses

hairgrass VeAch.amp4 actepLtoz sweetgrass H-Lewc.hoe

odotc.t and glaucous bluegrass Poct gwca had at least

75% survival after three growing seasons The most success

ful shrubs were gooseberry 1We oxy avt.thodeA and willow

SatLx gzuc.Lz which had 68.9 and 62.2% survival respectively

The two legumes milk vetch A4utga eacw4muA and

Mackenzies hedysarum Hedy4a/wm MctciaenzLL had no sur

viving plants

Vigour was excellent as no surviving ecotype was rated

less than and four grasses were rated The latter

four were hairgrass Vechainpct espcto4a glaucous

bluegrass Poa 9.waa slender wheatgrass Agkopylwn

pctacokam and reed grass Ca mctgto4tJo ngec..
Seed production percentages for these four grasses were

83.8 79.4 76.2 and 55.0% respectively The other grasses

native fescue Feotuca 4cLthnontctnct and sweetgrass H-Le
ochoe odot.atct had 33.3 and 13.5% of plants with seed

respectively while the only shrub to develop flowers was

buffaloberrv ShphecUa aden.6 Survival of this

latter ecotype was only 13.3% but of these 33.3% produced

flowers

Stem Cuttings

No stem cuttings rooted successfully in 1977

The complete three year evaluation results of the May 1977 planting

trial are found in Table
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3.5.2 October 1977 Planting

Seeded Ecotypes

Survival percentages increased substantially in 1979 as

eighteen grass and one legume ecotype increased at least

20% due to delayed germination Hairy wild rye Eymwo

nnovctw had the highest survival percentage of 95.6%

while seven other ecotypes had at least 80% survival

These were four wheatgrasses Agopywi 4tCtWI

paotum Japeiu and ..Lpcvt.Lwii northern brome

tamw PwnpeLLan fescue Fw.ct sp and one ecotype

of fowl bluegrass Pact paiititio 89 Legume emergence

and survival was much weaker as only zig-zag clover

TiztoL..um medwzn had over 10% survival and these seedlings

were only rated at for vigour

The largest increase in emergence and survival took place in

the bluegrass genus Pact spp as extensive delayed germination

occurred in 1979 Collectively these nine ecotypes increased

from 7.8 to 46.9% Individually the largest increases

occurred in alpine bluegrass Pact ctputct to 71 1%

glaucous bluegrass Pact a.uc.ct 00 to 42.2% one ecotype

of fowl bluegrass Pact pa1wtrJ..o 89 8.9 to 82.2% and

one ecotype of Kentucky bluegrass Pact puen4i 39

4.4 to 62.2%

Plant vigour also increased from 1978 to 1979 but these

increases were less dramatic than the survival percentage

increases Of the twenty-nine ecotypes having some survival

five were rated at seven were rated at fifteen were

rated at and two streambank wheatgrass Agwpywn

1tpwzum and Sherman bluegrass Pact czmpt were rated

at In 1978 only twenty-five ecotypes had any emergence

and seventeen of these had been rated at less than
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Seed production percentages were low as only three blue-

grasses Poc cJ11pct compitecz and gzLLca produced

seed stalks on more than 10% of surviving plants Three

wheatgrasses Agwpy.wn tztwn pwcivuwi and

Le.pe.n4 and one other bluegrass Poa pa JtAA 93 also had

some seed stalk development but no legumes had floral deve

lopment in 1979

Rooted Plants

The only transplanted ecotype sweetgrass H-4fewchLoe

odouttix improved slightly from 1978 to 1979 Survival

of 33 3% was similar to that of 1978 but irigour increased

from to No seed production occurred in 1979

The complete results from the October 1977 seeding trial are found

in Table

DISCUSSION

Several inferences are now possible from the results found in

Tables and If rapid ground cover is required for erosion

control then the use of ecotypes which have relatively large seeds

appears desireable In both trials the wheatgrasses Agwppton

spp wild rye grasses Eymw5 spp and northern fesuce Fetica

sp had the highest first year emergence and survival percentages

These are also the ecotypes having the largest seeds This correlation

probably occurred because seemingly insignificant differences in

seed shape and size can profoundly influence germination by altering

such factors as seed-soil moisture relations Harper et al 1970
This is particularly significant for xeric regions similar to Ilaines

Junction which may be frequently subject to shortage of moisture

during the growing season
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Another consideration relates to the delayed germination and emergence

of smaller seeded ecotypes such as the bluegrasses Poa spp and

native fescue Feaaa jnonctn Most of these ecotypes had

very low first year emergence but increased greatly in the second

and third years after seeding Such bottom species should be

included in revegetation seed mixtures as they can usually provide

the long tern cover for permanent rehabilitation of an area

However in such xeric regions initial cover must be obtained

from the larger seeded top species discussed above

At the present time the longevity of any of the ecotypes is uncertain

as winterkill has not been problem and obvious signs of plant

diseases have not appeared This is fortunate as the development

of sexual reproductive organs has been slow in comparison to that

expected in more temperate regions Bliss 1958 states that native

northern ecotypes often set considerably less seed than plants in

other regions thus increases in cover from natural reseeding may be

minimal in the north

The nine legume ecotypes have not been successful to date as in the

spring seeded trial only Mackenzies hedysanun Hdyoaiwm MacaeiizLL

and late yellow loco weed Ocytiwpi wnpetJ had more than 20% survival

and vigour of at least In the fall seeded trial no legumes had

yet achieved these values Ihile this is unfortunate because the

soil improvement possible from the nitrogen fixing association of

legumes and RtLzobJ.wn spp bacteria would be beneficial for revege

tation success it is not unusual as Klebesadel 1971 found poor

seedling vigour and slow establishment with native legumes while

the author unpublished data has consistently found extended

dormancy resulting in emergence several years after seeding Conse

quently it must be realized that establishment of extensive ground

cover by seeding of native legumes should not be anticipated for

several years and immediate erosion control assistance must be

obtained from other species
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The high survival rate of the transplanted grass ecotypes is very

encouraging as this indicates that if required sprigging of local

material is viable However the generally low survival rates of

the wildling shrubs indicates that modifications in technique

may be necessary The shrubs were removed with shovel and immediately

transplanted This technique has been very successful on more

favourable substrates Foothills 1979b but on the gravelly substrate

at Haines Junction it may have resulted in excessive root and root

hair damage Consequently water and nutrient absorption may have

been retarded to the extent that the shrubs could not reestablish

Therefore if shrubs are required they should be obtained from

substrates where root damage can be minimized or they should be

pregrown under controlled conditions The former alternative is

preferable from cost standpoint but depending upon the presence

of local material may not always be feasible

Finally the effect of seeding time must be considered In these

trials results are inconclusive as first year emergence was collective

ly higher on the spring seeded trial 33% to 25% but second year

survival was higher on the fall seeded trial 37% to 42% This

occurred because of the much higher delayed germination in the fall

seeded trial However if only the seven most successful ecotypes

on each site are considered then the percentage on the fall seeded

site is higher for both years 80% to 77% for the first year and 91%

to 88% for the second year Since an actual revegetation seed

mixture should be composed of those ecotypes deemed to have the

greatest chance of success the second calculation is more appropriate

These figures are very similar so no conclusions regarding time of

seeding can be drawn from these trials Theoretically the added

moisture from snow melt should enhance germination and emergence but

this was not the case at Haines Junction in 1977 and 1978
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4.0 BIOCGPETITIVE ABILITY TESTS

4.1 OBJECTIVES

Water nutrients and sunlight are necessary for plant growth However

as these are limited there is competition among plants to obtain

sufficient quantities of each to sustain life Consequently for

plant to be usefu1 in revegetation program it must successfully

compete with surrounding plants both those which naturally re

establish and also other species in the revegetation mixture

This test was designed to study the effect of this competition upon

ecotype survival Emergence of each ecotype when seeded in mix

and its ability to survive as part of diverse plant community over

period of years are critical for revegetation success The in

fluence of native vegetation on the success of revegetation seed

mixture is also important since natural recolonization by vagile invader

species will occur on disturbed areas such as pipeline rights-of-way

4.2 MATERIALS

The seed mixes used in the biocompetitive ability test are composed

of Vaartnou and Sons Enterprises Ltd seed stock The original seed

or plant stock of each ecotype was collected from northern British

Columbia northern Alberta Yukon Territory or the Northwest Terri

tories and has since been multiplied in northern Alberta Each of

the three mixes contains five northern grasses and three legumes

Table

4.3 LOCATION AND DESCRIPTION

These test sites are also located next to the Haines Junction air

strip They are approximately 1.1 km west of the adaptability test

site and are also on the north side of the airstrip
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TABLE

COMPOSITION OF SEED MIXES USED IN BIOCOMPETITIVE ABILII

AND SLOPE SEEDING TESTS

MixA MixB MixC

GRASSES GRASSES GRASSES

Agitoppwrt Lta-wn 244 Agwppori mLthAL 47 A9wpyiLon paucL goiwxn

A9/to4tLo gLgwvteiz 327 A4opecwwA un utcLeto 17 F1Wmu.4 .LflVufl6 80

Vhnp4A.ix epito4ct 68 Eyn canztdnLs 20 Eym ovaui 331

Faaz sp 524 Feacct /tabiut 22 Fewa sp 524

Poc cip.Lna 82 Poa. ampt 84 Poa p/ruL 92

LEGUMES LEGUMES LEGUMES

Hedy4cwin zenzLL 413 Hedy4vwm MacizenzLL 413 HadLJaiwin MacianzLL 413

MdLc.a.o ttLt 110 MacLLca.go awtz 110 MedLcago ac.aa 110

TitLotI.wn me.d-Lwn 119 ThLoV..wn mecUum 119 T.LotLum medLwn 119

Numbers refer to stock number within the Vaartnou and Sons Enterprises

Ltd Botany collection
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Two test sites were established on disturbed soil at this location

Soil at both sites had been disturbed by airstrip maintenance

operations but the amount of disturbance varied considerably One

location had all the top soil removed and consisted of parent material

horizon for growth medium Very little native vegetative

growth had reestablished here In contrast the second location had

only top vegetation bladed off with the organic layer retained

substantial amount of living cover was present as species such

as bearberry AcoitcLphyL.o4 ava-wL had not been disturbed while

others such as willows SaLLx spp poplar Popa4u6 ba4ami.eu arctic

lupine Lupuuv acao and Mackenzies hedysarum Wedy.ocvwm

MctcanzLi had regenerated from their roots

4.4 METHODS

4.4.1 Establishment

Each test site was divided into twelve one by three meter plots

with each seed mix Table hand scatter-seeded into four plots per

test site The four plots seeded to each mix were then treated with

different surface manipulation techniques On one plot the seed

was raked into the soil and the soil was then compacted on second

plot the seed was just raked into the soil on third plot the soil

was compacted without raking and the fourth plot was left as an

untreated control All plots were fertilized with 16-20-0 commercial

fertilizer at the rate of 80 kg/ha

4.4.2 Evaluation

The biocompetitive tests were evaluated for per cent total live

ground cover on each plot and for per cent live ground cover provided

by the seeded species Both figures are ocular estimates by the

investigator The most successful seeded species on each plot were

also recorded
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4.5 PESULTS

4.51 Organic Soil Test

The presence of the existing vascular species resulted in limited

seedling emergence in 1977 After the 1979 growing season seeded

cover had increased but was still low as the maximum value attained

by any plot was 25% In contrast native cover now ranged from 25

to 75% depending upon the specific plot

Differences among the soil manipulation treatments were inconsistent

but all three treatments provided more cover than the untreated

controls Differences among seed mixtures were also inconclusive

but Mixtures and produced more cover than Mixture

The most successful ecotypes in each mixture were the wheatgrasses

crested wheatgrass Agiwpyiwn ttwn in Mixture western

wheatgrass Ag.wpyon Sm-LhLL in Mixture and slender wheatgrass

Agiwppwit pacA4oiwm in Mixture Other successful ecotypes

included Sherman bluegrass Poct amp in Mixture and fescue

Fetac.ct sp in Mixture Complete three year evaluation results

are found in Table

4.5.2 Horizon Soil Test

Seedling emergence was very low in 1977 and no substantial increase

had occurred after the 1979 growing season The only plots which had

10% seeded ground cover in 1979 were the seed mixture/compacted

soil treatment and the seed mixture/raked soil treatment Native

reinvasion was also low as only the seed mixture/control plot and

seed mixture/compacted soil plot had over 15% cover from native species
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TABLE

PER CENT GROUND COVER ON ORGANIC SOIL BIOCOMPETITIVE ABILITY

TEST SITE AFTER ONE TWO AND ThPEE GROWING SEASONS

SEED MIcrrJpE SEEDED GROUND COVER
MJST SUCCESSFUL

AND TPEATh1T

August 23 August 19 July 22
SEEDED SPECIES

1977 1978 1979 July 22

1979

Raked and 15 55 Agiwpywn aewn
Compacted

Raked 55 Aopyiwn cLtttwn
FeotucLct sp

Compacted 75 Agiwpyiwn CCtWn

No 60 Ag/wppwri ctUJn
Incorporation

Raked and 20 10 70 Poz ampAct

Compacted Aopy/wn SnihL

Raked 10 25 55 Poc. ainpiLa

c.ctnadejuLo

Compacted 10 10 70 Poct wnp.t

A9toppwki Sm-i_thL-L

No 50 AgJiopywi SmLhL
Incorporation

Raked and 18 15 25 Feuc.a sp
Compacted Ag.wpy/ton pauci.oiwin

Raked 15 25 60 Ag.wpykon pwcLo/wm
Fetuc.a sp.

continued
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TABLE continued

PER CENT GROUND COVER ON ORGANIC SOIL BIOC4PETITIVE ABILITY

TEST SITE AFtER ONE TWO AND ThREE GROWING SEASONS

SEED MDcruRE SEEDED GROUND COVER
1VKST SUCCESSFUL

August 23 August 19 July 22
SEEDED SPECIES

1977 1978 1979 July 22

1979

Compacted 15 25 70 Agwpywn pauJLown
Fesuca sp

No 75 Agiwpyitovi paucLotum
Incorporation

Composition of each mixture is found in Table
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Ground cover was so low that differences among treatments and seed

mixtures were inconsequential Individually the most successful

ecotypes were the three wheatgrasses Agwpyton oatum Sm-WiLL

and pauctoiuim but three bluegrasses Pact apula ampLct and

pta.tenL two fescues Fwtuc.a sp and uib.uz and Canada

wild rye Eym.to ccznaden were present in some plots Three year

evaluation results are found in Table

4.6 DISCUSSION

The biocompetitive tests have been inconclusive to date regarding the

objectives for which they were established This has occurred because

plant emergence has been insufficient to place any real competitive

pressure on those seedlings which have emerged On the horizon

soil test site total ground cover values are so low that the effects

of competition can be eliminated as limiting factors in individual

ecotype survival On the organic soil test site competitive pressure

may now become important as total ground cover of 50% has been attained

on 11 of 12 plots Table This pressure may later appear as

decline in native species or seeded ecotype ground cover as any component

of the present cover may be excluded or reduced in future years

However other factors important for pipeline revegetation have been

established at these sites Foremost is the influence that retention of

material from the rhizosphere can have upon native species regeneration

The 12 organic soil plots averaged 5Oo ground cover from native re

generation while the 12 horizon soil plots averaged 10% cover from

native regeneration This indicates that if native regeneration is

desired then retention of the rhizosphere will greatly facilitate

this process
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TABLE

PER CENT GROUND COVER ON Ct HORIZON SOIL BIOCPETITIVE ABILITY

TEST SITE AFTER ONE ThO AND TrifiEB GROWING SEASONS

SEED MIXI1JRE SEEDEIY GROUND COVER TOTAL

_________ _________ ________ GROUND MJST SUCCESSFUL

August August 19 July 22 COVER
1977 1978 1979 g6

July 22

________________ ___________
1979

Raked 15 Agwpyiion cLuam
and compacted Poa a.Lpi.ncL

Raked 10 Agfwpykon c4tawii
Poa aApAuz

Compacted Ag/to pyiwt CJtLtCtWn

Poa a4iiut

No 45 Agkopy/wri CA-i4-tcttwn

Incorporation Pact apiut

Raked and Ag/topytokl SmJhLL
Compacted Poa. wnpt

Raked 10 Agiwpy/wn Sm-LhLL
Poa ampt
Eymth cctnctdansJs

Compacted 10 15 F4.tacLt /LLLb/La

Eiiw cadev

No Fetucct kub/r.ct

Incorporation E4mw nidnoi.o

Raked and Ag/to py/ton pacLo/twii
Compacted Pact p/anLo

continued
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TABLE continued

PER CENT GROUND COVER ON HORIZON SOIL BIOCavIPETITIVE ABILIIY

TEST SITE AFTER ONE TWO AND THPEE GROWING SEASONS

SEED MIXTUPE SEEDED GROUND COVER TOTAL

GROUND KST SUCCESSFUL

August 23 August 19 July 22 COVER

1977 1978 1979 SEEDED SPECIES

July 22

1979

Raked 10 15 Agiwpy/wn pwcorwn
Pea p/cteM.M.4
Fe.taca sp

Compacted 35 Agwpywn paaAotwv
Fo-tiica sp

No Agiwpywn pctucL15.Loiwm

Incorporation

Conposjtjon of each mixture is found in Table
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second consideration relates to emergence of the seeded ecotypes from

these two substrates While emergence was low on both soil types

superior results were obtained on the organic soil This occurred

despite the presence of more vascular cover on these plots at the

time of seeding The organic layer has acted as mulch improving

the microclimate through improved moisture retention and reduction

in soil temperature fluctuation Also it is probable that there

are more available plant nutrients in the organic layer than in the

sparsely weathered horizon soil Therefore retention of thin

organic horizon can be beneficial for seedling development in micro-

environments such as this However it must remembered that the

presence of thick dead organic mat can be barrier to seedling

development and survival The combination of limited precipitation and

lengthy photoperiod can combine to desiccate the organic mat

thereby resulting in water deficiency for the young seedlings

Deneke et al 1975 Consequently caution is required and site

specific decisions may be necessary

final point relates to surface manipulation It is generally

accepted that incorporation of seed into the soil will increase

germination and emergence of seedlings regardless of edaphic or

climatic conditions It is also generally accepted that on lengthy

linear projects such as pipelines this is impractical and often

unfeasible because of difficulties encountered with machinery in

rugged terrain However at these two sites the only treatment which

has failed to produce more than 1% cover regardless of seed mix is

the unincorporated control Consequently in xeric environments such

as that of Haines Junction either the use of mulches or surface

manipulation techniques may be required for successful revegetation
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5.0 SLOPE SEEDING TEST

5.1 OBJECTIVES

Frequently the prime reason for revegetation of drastically disturbed

lands is soil erosion control Erosion if permitted will alter the

physical environment and may contribute to problems such as sedi

mentation of waterways

Revegetation alone is not sufficient to ensure erosion control as

construction techniques must be such that slopes are not left inherently

unstable Johnson and Van Cleve 1976 However in the long term

the restoration of vegetative cover can be of great assistance in

prevention of erosion by wind and water especially on slopes The

success of revegetation efforts on slopes can be affected by aspect

and elevation as slight differences can maintain important gradients

in soil moisture or other properties Billings 1974

Also of interest is the distribution of introduced plant growth on

slopes Loss of seed from the top of the slope is possible through the

action of wind and water Consequently attempts to revegetate the

upper portions of slopes may be hampered Plate 23 Johnson et al

1977 If this were to happen then the success of the erosion control

program could be greatly reduced

The objectives of this test are to consider the effect of aspect on

seed germination and plant establishment and to obtain information

regarding plant distribution resulting from equally scatter-seeding

all parts of slope

52 MATERIALS

The composition of the seed mixtures used in this test is identical

to that of the biocompetitive ability test mixtures Table
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53 LOCATION AND DESCRIPTION

This test site is located in an abandoned borrow pit about 100 meters

north of the Haines Junction airstrip Pit depth is approximately

three meters the soil is sandy and slope angle is 45 Living

ground cover was less than 5% at the time of establishment

5.4 METhODS

5.4.1 Establishment

Six plots two by six meters each were staked out on May 26 1977

Three of these on the north side of the pit have southern aspect

while the other three on the south side have northern aspect

Each seed mix was then hand scatter-seeded into one plot on each side

of the pit The seed was then lightly raked into the soil and all

plots were fertilized with 16-20-0 commercial fertilizer at 80 kg/ha

5.4.2 Evaluation

visual estimate of per cent live seeded ground cover on each plot

was made by the investigator and the most successful of the seeded

species were recorded

5.5 RESULTS

First year results indicated weak growth on plots of both aspects

as no plot had more than 5% seeded ground cover 1978 results showed

an increase in cover on the northern aspect plots as cover ranged from

to 13% However cover on the southern aspect plots was still

below 1% The 1979 evaluation confirmed this trend as the northern

aspect plots now had from 15 to 30% cover while the southern aspect

plots still had less than 1% cover
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1979 was the first year in which substantial differences in cover

occurred among the seed mixes On the northern aspect plots seed

Mix now provided twice the cover of Mix or This was

attributable to the development of three species red fescue Fe.4taaa

iLubt Sherman bluegrass Poa amptct and reed foxtail Aope
cWw4 wtundAiutce.w.s The species most successful in the other mixtures

were crested wheatgrass Agiwpyn.oi eiLta..twn and alpine bluegrass

Poct cUpLna in v1ix and slender wheatgrass Agtopyiwvt pcuci$4Lo/wm

and fescue Fetacc sp in Mix Complete results of three years

evaluation of this site are found in Table

5.6 DISCUSSION

The major inference which can be made from the results at this site

relates to the importance of aspect in revegetation success Even

with such short slopes virtually no ground cover had established

on the warmer southern aspect plots while the shaded northern aspect

plots had considerable ground cover This suggests that especially

in such xeric regions moisture conservation and soil temperature

amelioration are required for successful plant establishment

Consequently the use of mulch appears to be prerequisite for

revegetation success

The use of rhizomatous species in seed mixtures appears beneficial

in light of the low initial emergence Mix which had the highest

ground cover percentage has three such species while Mixes and

have one and two respectively Specifically two of the three species

most successful in Mix are rhizomatous If initial emergence from

seed is low then adequate ground cover can still be achieved if

vegetative development can occur from rhizonies

Plant distribution on the northern aspect plots is relatively uniform

This suggests that the same xeric conditions which mitigate against

plant establishment on the southern aspect also result in little

slope wash and consequent movement of seed from tops to toes of slopes
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TABLE

PER CENT GROUND COVER AT SLOPE SEEDING TEST SITE

AFTER ONE ThO AND THREE GROWING SEASONS

SEED
GROUND

COVER_________ MOST SUCCESSFUL
MIXTUPE August 23 August 19 July 21 SPECIES IN

1977 1978 1979 EACI-I MIXTURE

Northern

Aspect

15 Aiwppwn cLztwn
Poa c1pia

30 Feoacct iwbut

Fcc cinpt

Aeope.cwwA aJLLnclJJwtcIA

13 15 Agiwppwvt paucowin
Fetuc.ct sp

Southern

Aspect

A9wppwn cA-4-twwn

AgkopylLon Sm.LhLL

Poct ampea

Feotwict sp

Composition of seed mixtures is found in Table
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6.0 SHREDDING TEST

6.1 OBJECITVES

Revegetation using methods other than reseeding and transplanting will

be necessary in some sections of the pipeline right-of-way Examples

include sedge Lens and bog areas which support few grasses and legines

Also regions subject to standing water during prime seeding times

will be difficult to reseed

In such areas return of vegetal cover can be aided by the use of

shredding technique This involves storage and subsequent return

of the preexisting rhizosphere material to the disturbed area upon

completion of construction Thus revegetation will occur through

regeneration from the roots and rhizomes returned to the disturbed

region

This technique has been successfully used in more temperate climates

but had not been tested in northern conditions Thus the objective

of this test was to ascertain whether the technique can be useful

for northern pipeline revegetation Various modifications such as

raking and/or compacting the rhizosphere were also studied so that

the optimal technique could be determined

6.2 LOCATION AND DESCRIPTION

The site is located 1.7 lcn west of Kluane Park headquarters It

is approximately 240 meters south of the Alaska Highway just north

of the northern border of Kluane Park

Prior to shredding vascular cover on the site was greater than 99%

but there was little species diversity The major species were hair

grass Vechampt ptoa silverweed PoWJJa anse.izLna

sedges Caex spp and rushes Ju.nc.w5 spp. Species growing on the

site and species found in the immediate vicinity are listed in Table

When the site was chosen on May 1977 it was covered with water

but at the times of shredding on June 25 1977 and September 18 1978

no water remained
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TABLE

LIST OF PROMINENT SPECIES FOUND ON AND NEAR

SHREDDING SITE AT TIME OF SHREDDING

SPECIES ON SHREDDING SITE

CamagJw4t-L6 ana.den-o6

CaJte Spp

Vhamp.oJi pLot
JLLnC.LL6 spp

Popu..to nwotdeo seedlings

PotetLUct a.toethw

Sax sp three small shrubs

PROMINENT ADJACENT VEGETATION

Ac.h.Lea boitecJJ Ho/Ldewll jLthcuum

AgLoppw paucLo/wm OjwpL cwnpetitio

A9w4.ti.o 4cctbta P-cect g.a.ucc

Aneman muLfdc. Poct ampict

AtotctphyAo4 uvz-Wt4L Poct gtuc.ct

A4tutga exaoiw PopaLo baLoamLeJtLt

Eymu4 -Lnnovcttw Po-tentLULz twtLo.ct

Feoacct aLcz.cct SaLÜ spp

Fftagaa vgLniiznct She.phecLLa nctdevsL

Hdy4ctwn Mczcfanz-U Sodctgo dcben
HocJtoe odoiwa Zygctdenw gctn
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6.3 METhODS

6.3.1 Establishment

On June 25 1977 an area six by twenty meters was staked and sub

divided into four three by ten meter plots Two passes with hand

rototiller at depth of ten centimeters were required tc reduce live

vascular cover to less than one per cent

After elimination of this cover the four sub-plots were treated with

different mechanical techniques On one the soil was raked level

on second the soil was compacted and on third the soil was

both raked and compacted The fourth plot was left as control

with no treatment No seeding or fertilization was done

On September 18 1978 an adjacent plot of identical dimensions was

treated in similar manner This was done to study the rate of

regeneration if the rhizosphere was exposed for winter of dormancy

prior to reinitiation of growth

6.3.2 Evaluation

Total live ground cover on each sub-plot was visually estimated by

the investigator The approximate species composition of this cover

was also visually estimated

6.4 RESULTS

June 25 1977 Shredding

After the 1977 and 1978 growing seasons results indicated substantial

return of vascular species to all plots The plot which had been raked

and compacted had the highest cover percentage while the control plot

had the lowest
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This trend continued in 1979 as ground cover increased on all plots

The raked and compacted plot now had 80% live vascular cover while the

untreated control increased to 65% The other two plots had inter

mediate values of 75% each

Species composition of the cover was similar to that of 1978 as

silverweed Pote.n-tLUa ctn6eLna provided from 60 to 80% depending

upon treatment Other cover was provided by three grasses hairgrass

VeAclwinpLct epLtoz bluejoint Ccgw.L iade.n4L and

foxtail barley Hoiidewii jabwtwn and by sedges Caitex spp and

rushes Janc.w spp. Complete three year results are found in Table

6.4.2 September 18 1978 Shredding

First year results at this site were very promising as cover provided

by vascular species ranged from high of 65% on the plot which had

been both raked and compacted to aiow of 25% on the untreated control

Intermediate values of 40 and 35% were recorded on the plots which

had only been raked or compacted respectively

Silverweed Po iULZ a.n-se./.Lnct dominated the ground cover as it

provided from 55 to 90% depending upon treatment On all plots

at least 5% ground cover was provided by hairgrass Vechampi...ct

ctepLto4a and rushes Janc.ws spp while trace amounts of bluejoint

Camgtot cana.deii.Lo foxtail barley HoiLde.um jibaum and sedge

CLvLex spp were also present Complete results are found in Table 10

6.5 DISCUSSION

The high rate of return of vascular species clearly indicates that both

spring and fall shredding can be successful in restoring cover to such

sedge meadows which are flooded during the prime seeding time

Of particular interest is the species composition of the new ground

cover Prior to rototilling two grasses hairgrass VehLzmp4.La

opio and bluejoint Ca ina/wtL6 cctncLd Lo two other

graminoids sedges Cwtex spp and rushes Jwtcu sppj and one

forb silverweed PorttLa cznsLuz provided the vast majority of
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TABLE

PER CENT GROUND COVER AT SPRING SHREDDING SITE

AFTER ONE TWO AND THREE GROWING SEASONS

GROUND COVER
________

APPROXIMATE COMPOSITION

August 23 August 19 July 21 OF

1977 1978 1979
REGENERATED GROUND COVER

Raked and 25 55 80 60% PotettJJict tneina

Compacted 25% VeAchamp4.Lct p-Loct
5% Ho.idwn jubvtwn

5% Canapw4ti2 den4i
5% Jwwws sp

Raked 15 40 75 80% Potntiit an4eLncL

5% Vechamp ccteApo4ct
5% Ho/r.dwn jaba.tum

5% Jancw sp
5% Caxe.x sp

Trace-Ca.tmaglw4 nctdns

Compacted 20 45 75 70% PoteivtLUt an4eiLnct

10% ye hmp4Ja ccte.opJo4CL

5% Hoiidewn ju.baiwii

5% CamagiwotLo adenL
5% Jancu4 sp
5% CLVL Sp

No 10 30 65 75% PoterttLt a.n4ekuuz

Treatment 10% Vchampt cop-Loict
10% Ho/Ldeum jubct-um

5% Jancw sp
Trace-Cwtex sp and Ca2ania-

den4L

A11 treatments had 99% vascular cover prior to rototi1ling This

was reduced to 1% vascular cover after completion of rototilling

on June 27 1977
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TABLE 10

PER CENT GROUND COVER AT FALL SHREDDING

SITE AFTER ONE GROWING SEASON

jiflv1T GROUND COVER APPROXIMATE CC4POSITION

OF

JULY 21 1979 REGENERATED GROUND COVER

Raked and 65 85% PoentiJJa cuteiiita 10%

Compacted VechJnp4Ja caeAp-L-to4a 5% Juncws sp
Trace HaJLdeum jubcttwn Camago4tL
canadeno-A and Ccvrex sp

Raked 40 55% Potr LWt cutoet.Lna 35% Ju.ncu4

spa 10% Pechanip4it acteApio4a
Trace Ho/Lde.wn jEthawn Caama9.w.sto
canadn4Lo and Ccvtex sp

Compacted 35 90% PotavLa iz..Lna 5% Veohamp4ct
caeo pJo4 5% JLLnau2 sp
Trace Koickiun jaba-tam Camagiw.sti
aaden and Cctex sp

No 25 75% PoetiJJji an4exLna 20% Juncw
Treatment sp 5% Vechmps-La aepJtoia

Trace Hotdeitm ju.batwn CaamagJtoL
adnI and Ccvtex sp

All treatments had 99% vascular cover prior to rototilling This

was reduced to 1% vascular cover after completion of rototilling
on September 18 1978
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the ground cover Table These are the identical species which

now provide at least 90% of the new ground cover on all plots Tables

and 10 Of the 22 species commonly found adjacent to the site

Table only the ubiquitous invader foxtail barley Hokdewn jLthcuwn

had colonized either plot This leads to the conclusion that the

return of vascular species has been the result of regeneration from

the roots and rhizonies of the species which were rototilled and not

from peregrinations of seed from sources outside the plot

The effect of the treatments appears to be relatively ephemeral

In the initial year after disturbance the combination of raking and

compaction substantially increased the return of ground cover in

relation to that obtained from other treatments Tables and 10
This probably occurred because the roots and soil were more closely

bound thereby facilitating the absorption of plant nutrients and

water However by the third year the difference in ground cover had

become minimal Table Thus it may be inferred that the maximum

benefits from raking and compaction can be obtained in areas suspected

of having high susceptibility to erosion

final consideration relates to time of shredding First year cover

was substantially higher on plots of all treatments in the fall

shredding trial Tables and 10 On this plot shredded in mid

Septeiiiber winter dormancy and freezing occurred soon after shredding

In contrast on the plot shredded in June desiccation of roots probably

occurred to some degree Consequently it appears that shredding

just prior to winter dormancy may provide optimal results
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7.0 CONCLUSIONS

Three years of field observation have been completed arid number

of conclusions can be inferred These conclusions are only valid

for xeric areas similar to the Haines Junctions region and are only

applicable in similar gravelly substrates Also it must be recog

nized that future field results may cause modification of these

conclusions especially regarding the usefulness of specific ecotypes

for long term plant community development The conclusions can be

divided into general revegetation considerations and specific seed

mixture recommendations and are discussed in this manner below

7.1 GENERAL REVEGETATION CONSIDERATIONS

The retention of the rhizosphere material during construc

tion procedures will greatly aid in natural revegetation

through regeneration of plants from roots and rhizomes

Section 4.6

thin organic layer can be superior medium for seedling

establishment compared to the exposed soil parent material

Section

Northern aspect slopes can be successfully revegetated

but even short southern aspect slopes may require mulching

for water conservation and general micro-climate ameliora

tion Section 5.6

Slope wash and resultant revegetation difficulties on the

tops of slopes are unlikely to be problem in such xeric

regions Section 5.6

Shredding can be successful revegetation technique Additional

surface manipulation effects are transitory as all treatments

were successful after three years Section 6.5
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Fall shredding can provide more rapid return of vegetal

cover than spring shredding because root desiccation is less

pronounced after fall shredding Section 6.5

Sprigging of grasses can be very successful as survival

rates were high with all ecotypes tested Section 6.5

Transplanting success with wildling shrubs is dependent

upon species chosen and the amount of damage to roots which

occurs during excavation of the wildlings Section 3.6

The wheatgrasses Agiwpyiwn spp had the highest first year

emergence while bluegrasses Poa spp had low first year

emergence but subsequently developed into equally sturdy

plants Section

7.2 SEED MIXTtJPE PECOMVIENDAT IONS

Seed mixture recommendations which follow are based upon the candidate

ecotypes performance in the adaptability test Section 3.0 The

revegetation potential of each ecotype has been rated for initial

and delayed emergence initial and subsequent vegetative development

vigour reproductive capacity and survival Table 11 The classes

poor fair good and excellent used for each of these attributes were

delimited as follows

Initial emergence values were obtained by averaging first

year emergence percentages in the spring and fall seeded

trials The delimiting values for each rating were

poor 25% fair 25-50% good 51-75% excellent 75%

Delayed emergence values were obtained by averaging the seedling

emergence which occurred in both trials after the first grow
ing season Values for each ecotype were calculated from
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emergence which occurred in those microsites which had none

in the first year Classes were then delimited according

to the following intervals poor 10% fair 10-25%

good 26-50% excellent 50%

Initial vegetative development classes were based on the

average of first year vigour ratings in the spring and fall

seeded trials Subsequent vegetative development classes

were based on the average of the 1979 vigour ratings for

each ecotype average of third year for spring seeded trial

and second year for fall seeded trial In cases where

the average was not an integer the conservative value was

used The classes correspond to the following vigour ratings

poor fair good excellent and

Reproductive capability classes were based on the percentage

of extant plants in the spring seeded trial which produced

seed or flowers in 1979 Classes were delimited as follows

poor 25% fair 25-50% good 51-75% excellent 75%

Survival classes were based on the percentage of micros ites

which had surviving plants at the time of the 1979 evaluation

in relation to the number of survivors in the year of max

mum survival for each ecotype Classes were delimited as

follows poor 50% fair 50-75% good 76-90%

excellent 90%

The ecotypes recommended in Table 12 were chosen to provide both

rapid though perhaps temporary ground cover and also slower

developing long term ground cover The ecotypes recommended for

site-specific purposes should be added to the basic mixture wherever

environmental conditions are appropriate Seed production capability

has not been considered in these recommendations but if seed production

of any ecotype may prove difficult an asterisk has been used to denote

this
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TABLE 12

PRELIMINARY SEE MIXTURE RECOM4ENDATIONS FOR

THE HAINES JUNCTION REGION

BASIC SEED MIXTUPE

Ag/wppw tawn 244

Agiwpy.wn pcwciJLowm

Agxapywn fpa./tLum 247

Vehamp4 poIct 58

EJLyrnu4 Lnnovwtu 331

Fotac.ci sp 524

Pact compkct 94

Pact gctucct 95

Pact pftctenL 92

SITE-SPECIFIC ADDITIONS

ALKALINE SOILS XERIC AREAS

Pact czmpt 84 Fa.otacct ctxJmonctnct 526

jjjJJjc 43 HecJ4aJwm MctciaenzLL 413

OxytAopLs campeoit2s 643

MESIC AREAS

MopQauw4 p/en4A 280

Pact pcJto 93

Dependent upon successful seed production

The nitrogen fixing shrub wolfwillow Etectgnw5 commwact
may also be included in the basic seed mixture if seed

incorporation into the soil is feasible
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Finally it should be recognized that these preliminary recommendations

are based completely on results from this program Final reconimenda

tions may differ because other ecotypes not included in this program

will be included if they continue to thrive at test sites in other

revegetation programs Specifically purple wheatgrass Agwpjiion

v.Lozce.wn and red top Agiw.oL13 gLgan.te.ct have been successful in

the Alaska Highway Revegetation Program Foothills 1979c and will

probably be major components of most mixtures for the entire length

of the right-of-way
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APPENDIX

BOTANICAL AND COMvDN NAMES USED IN ThIS REPORT

BOTANICAL NAME CCMN NAME

Achet bokeoLi Bong Northern y.arrow

Agitopylwn cA4-tatwn Gaertn Crested wheatg-rass

Agiwpywn paLwiLo/wm Schwein Hitchc Slender wheatgrass

Agwpy/wn tepe.n4 Beauv Couchgrass

Agtopy.wn rLpaALwn Scribn Smith Streambank wheatgrass

Apopywk1 SrnLhLci Rydb Western wheatgrass

Aglwpylwn v-IoLace.wn Hornem Lange Purple wheatgrass

Ag/to4ti g-Lganea Roth Red top

Agiw4tL6 4actht Willd Ticklegrass

ALopec.wws auncUnwLe.wo Pojr Reed foxtail

Aopec.ww pJn4sl Meadow foxtail

Anemone mtW4Lda Pojr Anemone

Ao4.taphjfLos Lwct-wt Spreng Bearberry

uZqa..th ame/uLcciwo Hook M.E Jones American milk vetch

Aagctew ucornu2s Robins Milk vetch

AAa.gci.ith axLLo.4w6 Dougi Don Milk vetch

wmu -ie/unL Leyss Smooth brome

wmu4 PwnpeUi..ww4 Scribn Northern bronie

Camtgw4t nadet Machx Beauv Bluejoint

CcnagkotL3 ne Ehrh Gaertn Reed grass
Mey Schreb

Sedge

VIwmp4Jt pLoct Beauv Hairgrass

VLyct6 VwnmondLL Richards DrumTnondts dryas

Eezgnu c.ornrnwtc-ta Bernh Wolfwillow

Eymu2 dc.noLo Canada wild rye

Epnu -Lnriovcth Beal Hairy wild rye

Fewicz vLcct Trin Fescue

Feucg iwbiut Red fescue



BOTANICAL NAME CNDN NAME

Fe.taca marianct Rydb Native fescue

Feuc.ct Fescue

Fitaga..nJ.a vLrgLnLctna Duchesne Wild strawberry

l-dy4aAwn apLrtum American hedysarum

Hedsa.uLm Mct1aenzU Richards Mackenzies hedysarum

Heiac.hae odwta..ta Wahlenb Sweetgrass

Ha.z.dewn ju.bcttum Foxtail barley

Jwww Rush

Lapnu4 actLws Wats Arctic lupine

MctLc.aa ccat Yellow lucerne

OxgtitapL campetLo DC Late yellow loco-weed

Oxytxapie penden Dougl Showy loco-weed

PLaeLL gzucct Moench Voss White spruce

Pact opta Alpine bluegrass

Pact ampLcz Merrill Sheniian bluegrass

Pact cam ptect Canada bluegrass

Pact g.ctuc.ct Vahi Glaucous bluegrass

Pact aucantho Uplander bluegrass

Pact paiiL Fowl bluegrass

Pact pi tcnoL6 Kentucky bluegrass

Pojan.um ctu uv Knotweed

Papweu ba nieut Poplar

Paptttw mweo-cde4 Michx Aspen

PaL aitexLnct Silverweed

PaerttWa Jcact Shrubby cinquefoil

PuieJJ dL Parl Alkaligrass

R-Lbe ctnhoJdeo Gooseberry

Rooa Lcwka Lindl Prickly rose

SaLix 9.LZUcct Willow

SaLx Willows

Shephvtdia cctdeitL Nutt Buffaloberry

Sadaga dacwnbcn6 Greene Goldenrod

ThoV.urn mcdLurn Zig-zag clover

Zyga.desuto ecgwt Pursh Death cainas

Botanjcal nomenclature follows Hultn Flora of Alaska and Neighbouring
Territories Stanford University Press Stanford California 1968


