











Both the planting design and shrub species performance trials were
hydroseeded with a grass-legume mixture and planted with sitka spruce

(Picea sitchensis) 1+0 PSB 211 stock at 2 x 2 m spacing (2500/ha). A

higher density than normally used in reforestation was chosen to allow for

anticipated seedling mortality.

Sampling Procedures

The trials will be monitored annually for five years. Success will be
measured in terms of seedling growth and survival on permanent sample
plots. Twenty 1 m2 plots will be established within each treatment unit to
measure percent coverage and survival of the grasses and legumes, and
percent bare mineral soil. A total of 150 trees will be measured for each
treatment in both trials, 25 trees in each of the two replicates (5 rows of
5 trees) in the upper, middle and lTower segments of the slope. Percent
survival, height growth (cm), vigor, deer browse evidence and shrub
competition will be observed. Shrubs will be measured using the same
system as the conifers. For the 10 plants of each species examined
annually, rooting depth and root zone diameter will be measured (as far as
possible) along with average foliage crown diameter. Five root systems of
each species will be collected, washed, oven dried and weighed at year 1, 3

and 5 of the sampling period as a comparison of root biomass.

Erosion Measurement

Twelve erosion measurement stations were established on the Sue Lake slide
to monitor surface erosion over the first 5 years of vegetation

establishment. The erosion bridge technique (Ranger and Frank 1978,

Blaney and Warrington 1983) was used. This simple procedure consists of






Roadside Hydroseeding in the Queen Charlotte Islands

The first hydroseeding on logging foads in the Queen Charlottes began in
1979. Two of the major forest companies with land tenures on the islands,
MacMillan Bloedel Limited and Crown Forest Industries, contracted with
Terrasol Revegetation and Erosion Control Services Ltd. to do 7 hectares of
roadside seeding. The following year both forest companies converted
existing fire tankers to hydroseeders. The third major forest licencee,
Western Forest Products, purchased a hydroseeder developed by the

B.C. Ministry of Forests (W.W. Carr) and Conair Aviation Ltd. From 1980
through 1983, 66 hectares of roadside seeding was completed. Labor and
material costs using company equipment and personnel ranged from $500 to
$850 per hectare. Costs for recent hydroseeding by MacMillan Bloedel on
Vancouver Island were $620 per hectare ($420 materials, $200 labor). The
length of roadside yielding 1 hectare varied from 1 to 2.5 km, depending

upon the exposed surface of cut and fill slopes.

Seed Coverage and Mixes

The seed mixes used by MB and others from 1979 through 1983 are given 1in
Table 1, along with the mix for the current project. All mixes have been
similar, with a grass/legume ratio of about 70:30 (by weight). The
proportion of legumes in the mixture of the current project was increased

to 40% (by weight) to provide additional N-fixation benefits to the

seedlings.

A11 of the roadside areas that we viewed in September of 1983 had good

coverage of grass and clover. They were dominated by Redtop, Creeping Red

Fescue and Perrenial Ryegrass. White and Alsike clover also maintained






Table 2. Seeding rates used or recommended by various
' sources for roadside erosion control.

Seed Fertilizer Binder Mulch
(kg/ha)  (kg/ha) (kg/ha)  (kg/ha)
Roadside Truck Seedling
0SU Extension (Berglund 1976)1 17- N 45-90 ns2 ns
35 P,K varies
MB/CF (QC1) 1979 (Terrasol Contract) 84 370° 45% 112°
MB/CF (QCI) 1979 - 1983 84 3706 45 -
WFP (QCI) 1980 - 84 370° 56 :
Terrasol 1976 (Carr and Ballard 1980) 100 4507 33 670
B.C. Ministry of Forests (Carr 1980) 50-100 N 50-80 ns ns
P 30-50
K 50-75
B.C. Ministry of Highways 84 2258 ns 1100°
(A.D. Planiden, pers. comm. 1984)
B.C. Hydro 6
(R. Roddick, pers. comm. 1984) 25 400 34-67 900-1000
Richardson Seed Company
(Newsletter, 1984) 56-84 ns ns ns
1 Based on an average 144 LPS/sq.ft. up to 300 LPS/sq.ft. maximum
recommendation for W. Oregon, using the MB 1981/1982 species mix.
2 ns = not specified.
3 19-19-19 (N-P-K)
4 M-1 Binder (Terrasol Revegetation Erosion Control Ltd.)
5 Cellulose fibre
6 20-24-15
7 10-30-10
8 14-10-28
9

“Spra" Mulch, "Fibramulch", or "Silva-Fiber" average rate.






along with a new suspension agent -- J-Tac A.S. (Carr 1982). This method
proved successful, without rotation or settling probiems,. and made use of

readily available equipment.

We assessed the success of the helicopter hydroseeding in the Queen
Charlottes in September 1983. The landslides on Spur 29 of Crown Forest
have established a dense grass cover after four growing seasons. Small |
sTumps continue to occur on the slope, but the soil eroded from these
exposed areas is readily caught in the dense mat of grasses below. The
vegetative cover appears to provide protection for tree seedlings planted
on the slide from the adverse impact of erosion and slope movement and
helps retain moisture on the site while its competitive influence has not
seriously affected the seedlings. Seedlings had healthy green foliage,
showing the benefit of fertilization and N-fixing legumes. Seedlings on

similar slopes and soil without seeding showed poor vigor and color.

The helicopter seeded landsiides near Haans Creek are steep-sided gullies,
in contrast to the open slope debris slides of Spur 29. There is also less
soil material and more exposed bedrock. The southerly exposure is more
susceptible to summer drought than the northerly exposure of Spur 29.
Consequently, grass cover is not as vigorous on the Haans slides, but the
coverage is still substantial. Some natural seed-in of red alder has

occurred.

Shrub Performance Trials

Six species of shrubs were planted on the Spur 29 slides in November 1980

with a total of 680 plants. Survival for large willow rooted cuttings,
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seeded as the operation progressed was found to be essential for keeping
track of the areas covered. It also served as a record of areas that

either received a double pass or were missed.

The actual application rate for the Sue Lake slide was somewhat greater
than planned because only 1.5 ha of the 2.0 ha slide were covered. Seeding
rates for the three trials in Table 3 range from 30 to 50 kg/ha. The
actual amount of slurry applied per hectare, however, has varied
substantially. The 1981 and 1982 trials used approximately one-third to
one-fifth of the amount of slurry in the Sue Lake operation; consequently,

this trial was a much "wetter" application than previously.

Seed Coverage

The seedling rate, based on the planned 40 kg/ha yields 638 seeds/sq.ft. or
over 4 seeds per square inch. Actual seed counts were made from eight

50 x 50 cm screens placed from the base to top of the Sue Lake slide. The
range in coverage was from 90 seeds/sq.ft. to 1300 seeds/sq.ft. The
heavier coverage occurred on areas that received two passes. The Squamish

J-Tac trial yielded about 144 seeds/sq.ft. (Carr 1982).

Foresters from MacMillan Bloedel's Queen Charlotte Division viewed the
slide in July and observed the uneven coverage that the sampling screens
had indicated. Some patches were missed entirely during the seeding.
These should seed-in from the surrounding area with time. Coverage could
be improved in future operations by including a dye in the slurry that

would enable the helicopter pilot to see coverage more easily. A

fluorescent orange dye used in chemical fire retardant aerial application
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