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Findirg economical ways to ninimice erosion and the siltation of streams
caused by logging roads 15 a provlem of increasing concern to timber owners

and operators.

A study and demongtration of posslble ways Lo reduse ercsion from road
: was Initizted on Jackson State orest in October 1964,  The “urﬁCSQ of
thls study was to ind an efficlent and practical method of reducing erosion
on logzing read spoil and fills.

An approach was scught that anyone engagzed In timber harvesting could

use with the eguipment and manpower neoymally avallable. matufa« revegctzt¢on
of fresh speil by native plants on Jackson State Forest required a period of

four 1@ five years. Since this is too long to expose the site to erosion,
sone ﬁed;ﬁ ol protection In the Interim should be provided

study area sclected was in the Caspar Creek watershed which has a

5 s sempervirens) and Douslas-fip (Psuedotsuga mene ;esii) timber
trr@ rith asscciated species.2/ The study Ll,uo were on sclls of the Huzo
and N“Pd00110 snlil series; these solls are very similar, with moderate erod-
ibility and good productivity for timber growth. Average armual ralniall ds
about #D inches, which generally Talls Detween October 18t and May 15th. In
the study areg, grass plot trials were set up to determine which kind of seed
and fertilizer combination would be best.
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:f*orestbr, Califarmia Division of Foreatry, Jackson State Forest, Fort Bragg,
California. Eased on & detailed report by Norman N. Stoneman; David M. Burns,
Staff Forester, Sacramento; and Clifford E. Fago, Porest Manager, Boggs Mountain
State Forest, all of the California Division of Forestyy.
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2Minor comifers in the timber type are grand fir (Abies grandis), western
hemlock (Tsugz hetercphylla) and bishop pine (Plnus murleata).




Seed and Fertilizer Trials

Seed and fertilizer trial plots were establlshed in two separate loca-
tions in fills along newly constructed logging roads near stream beds. FEach
location had 12 plots one c¢hain in length; the width was determined by the
width of the road £ill. Plots were selected randomly for four replications
of six different treatments. Locations allowed for duplication of each treat-
ment on a rorth and west aspect. The slx treatments tried are listed in
table 1.

Table 1. Seed and fertilizer tregtment rates used in erosion control studies.

Seed Fertilizer Date
Rate Rate
King . (los. per Kind {1lbs. per applied
acre) acre)
1. Control--undisturbed none Control none Oct. 27,
1964
2. Lana vetch Superphesphate Oct. 27,
(Vieia dasycarpa) 50 (0-20-0) 200 1564
3. Amual ryegrass urea Cct. 27,
(Lolium multiflorum) 100 (45-0-0) 100 1964
5. Cereal barley-—in rows Urea Jan. 15,
(Hordeum vulgare) (45-0-C}) 100 1965
5. Ceresl barley--broad- Armonium phosphate Jan. 15,
cast 150 sulfate (16-0-0) 100 1965
6. Anmual ryegrass and 50 Urea Jan. 15,
cereal varley =0 (45-0-0) 100 1965

Several methods ¢an be used in sowing seed and spreading fertiiizer, buf the
method used depends on the equipment that is readily available. In this study
the rand-operated "cyclone seeder” was used {except for barley in rows which was
seeded by hand) because 1t was thought to be the most practical on an srea this
slze.

Description of each treatment and a summary of the results follows:
1. Control

Four plots were randomly selected as control areas with no attemont made
to control surface vegetaticn of the plots after road construction

(fig. 1). Control plots observed in the first year showed that five
percent or less of the total area was covered by rnative vegetation,
mostly red alder (Alnus rubra) seediings, with gully erosion quite
pronounced. Natural revegetation of vlueblossom (Ceanothus thyrsiflorus)
and native grass mas in five years established ground cover including
conifer seedlings exceeding 90 percent density (fig. 2).
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Fig. 1. Control plot in Orchard Fig. 2. Natural revegetation on
Gulch (westerly aspect) showing control plot after five years.
an example of the road speil in

Tirst year of treatment.

2. Lana vetch, with super phosphate

This treatment did well on the two plots having a westerly aspect but
digd not show good results on the two similar plots with a northerly
aspect. On all plots vetch had a high rate of germination within one
week after seeding, but failed to put on satlsfactory growth.

Four months after seeding, vetch averaged two inches in height and ap-
peared very sparse in most areas. Deer cropping was apparently respon-
gible for lack of height.

In the areas with a northerly aspect the few remaining plants were green
and flowering as late as August 18, but 15 percent or less of the ares
was covered in the spring following plot establistment. Sheet erosion
was one to one and one—h%lf inches with same rilling or gullying evident
up to four inches deep.i

The twe plots with a westerly aspect supported a fairly dense cover of
vetch in a mature mat 10 menths after planting (fig. 3). Erosion was
not as severe on these plots as in the northerly aspect.

Within two years after planting, no Lana vetch could be found on the
plots. The parent plants dled and what seed did germinate did not pro-
duce plants beyond the second growing season. The plots acquired native
vegetation including conifer seedlings during the five years affer the
vetceh planting (fig. 4).

3/
" Sheet erosion was measured using metal pins with original soil level indi-

cated on them. Gullying was ocularly estimated using existing soil level as
a reference,
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Lana vetch as it looked in Fig. 4. Lare vetch has been com—
September 1965 (westerly aspect). pletely replaced by native vegetation
(July 1870).

Arnual ryegrass, with urea

Two and a half months after seeding, the ryesrass on the plots was six
to eleven inches high, forming a dense ground cover. At maturity the
annual ryegrass measured 24 to 36 inches high; and covered 85 to 25
percent of the plot areas (fig. 5). Sheet erosion to a depth of ons-
half inch occurred on the exposed surfaces that had a sparse grass cover;
however, only slight rill erosion was evident. The northerly aspect

did not adversely affect germination or establishment of annual ryegrass.

In July 1970 the last observation was faken. At trat time native

plants had gained dominance (fig. 6). Anmual ryegrass had mostly phased
cut and the plants remaining made up less tlan 5 percent of the total
ground cover. Conifer seedlings had become established during the flive
years, and survival was more than adequate for a fully stocked stand
even in the dense mats of ryegrass straw.

Cereal barley (in rows), with urea

Germination and initial growth were very rapid. Six weeks after plant-
ing the barley was fowr to six inches high. Mature plants (fig. 7)
measured 20 to 30 inches nigh and were very dense in the rows the fol-
lowing spring. Erosion of soil across the rows downslope was quite
apparent on the steeper plots; there was also an indication of surface
erosion.
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Pig, 5. Anmual ryegrass on Plot Fig. 6. Plot 1 showing the estab-
1 showing the thatch-like mat lishment of native plants five years
that had developed by September after seeding anmnual ryegrass.

1965,

This erosion between the rows was greater than expected and it was
apparent that barley planted in this manner has only a minimum degree of
soill holding capacity. Excessive time and labor-were required for the
seeding, since approximately cne man—day is required to plant an area
200 by 300 feet in rows. In addition, the barley heads were browsed
hegvily by deer or harvested by rodents thereby making the chances of
adequate reseeding very uncertain.

5. Cereal barley (broadcast), with ammonium phosphate sulfate

Germination and iniflal growth were simdlar to that of barley planted
in rows. Only a sparse cover developed, which persisted from the early
growing stages to maturity. At maturity the barley was 18 to 24 inches

high with 10 to 20 plants per square foot, and provided a ground cover
of 40 to 70 percent (fig. 8).

Surface eroslon was more noticeable under the barley than it was in the
case of ryegrass or the barley-rye—grass combination. The barley grad-
ually decreased until at the end of three years no barley plants could be

found on the plots. After five years coniferous reproduction and native
vegetation dominate the site (fig. 9).
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Fig. 7. Barley, in rows, September Fig. 8. Broadcast barley formed a

1965, The soil between the rows had dense grass stand having about 70
1ittle protection. rercent coverage.

6. Annual ryegrass and barley, with ures

Six weeks after seeding, the barley was four to six Inches high and
was sparse. The ryegrass grew quite dense at 50 pounds per acre,
but the initial growth was slower compared to the barlsey seeded at
the same rate at the same time. However, the {ollowing spring when
maturity was reached, the cover appeared 70 be predoninately annual
ryegrass from 24 to 36 inches high, and covering 70 to 90 percent
of the plots (fig. 10).

L

Fig. 9. Note the native vegetation Fig. 10. Annual ryegrass and bar-

dominating the site five years af- ley September 19065, showing mature
ter seeding barley. dense mat with ryegrass predominating.
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Frosion conditions on these plots appeared to be comparable €0
plots seeded entirely with annual ryegrass. The degs@ty of the
ryegrass seeded gt 100 pounds per acre was not significantly dif-
ferent from the grass seeded at 50 pounds per acre.

Native plants had completely replaced the barley and ryegrass Dy
July 1970 (fig. 11). Vegetation covered 90 percent of each plot.

Fig. 11. Annual ryegrass has been
completely replaced by natlve vege-
tation July 1970.

Discussion

The results of this study indicafed that ryegrass and urea were the best
combination of seed and fertilizer tried. The ryegrass and barley combinz-—
tion trlals indlcated that ryegrass scwed at 50 pounds per acre gave equally
good results as the 100 pounds per acre treatment. Subsequent operational
trisls have shown that ryegrass and urea (45-0-0) ezch applied at 50 pounds
per acre gave equally gocd results as the heavier urea agpplicaticn. Although
this final selection of a grass seed and fertilizer combination was not en-
tirely due to the controlled trials described here, these ftrials did lead to
the final selection.

The establishment of coniferous regeneration in roadside speil areas
may not be overly important, but the fact that the establishment of a good
grass cover apparently dees noft retard coniferous regeneration may be signi-
ficant in other erosion control work. For example, in cases of streamside
disturbances or other areas, coniferous regeneration and grass cover for
erosion control are both desirable.

Rased on operational work done in 1965, the cost of sowing ryegrass
and applying urea fertilizer was as follows:
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COST DATA — 18965
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F1u0, 30 per boni
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One man can 8aed ons acre per hour
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gost per tlle of rowizide trested: FLU.El/gcpe X 6,20 gores/ftile =

E=ad oo the orlgimpl dﬁta gEtlirred and aubgequent sgperience, The LEar

seedt &nd Fertilizer combirgtion was amnusl ressraaa feroilived with
urea, edch 8pplisd at S0 pounds per aore.

T

ThE optdmim tife Boseed ppd fertiliis e sherply 20ter the Dirst
opt ¥

Hght ralr (at lsast one-hglf inch dn'a eingle storm] in the Call.

An effistent and practisal method of sowlns prass seed and gpreading

Fertilizer is by use of the hand-operated cvclone seeder.

Feare.

The seedeq press cover 18 replaced by TEtwrn) vegetsticn in four to five

5. Theps whs o detrdmentel effect o coniferous répeeratlon In the aregs
gestled To annual ryegrass.
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from ohservaticns of seed accidentally spread beyond fertilized plot
boundaries, 1t was observed that growth does not provide more than
30 percent cover wilithout fertilization.

An obvious benefit in addition to erosion control is an aglmost lm-
i rsing cover of green grass that lasts unbil

medlate esthetically ple:
the native vegetatlon recaptures the site.
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