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communities. A t  t h e  lower e l e v a t i o n  o f  t he  waste management areas a sage- 

brush/cheatgrass-sandberg bluegrass community i s  dominant. B i g  sagebrush, 

b i  t t e rb rush ,  r a b b i  tbrush,  balsamroot, tumble mustard and cheatgrass are  t h e  

major species (Cl jne e t  a1 . , 1977). 

The study area designated as Test P l o t s  i n  F igure  1 i s  l oca ted  on a 

p o r t i o n  o f  a former 17-acre coo l i ng  water  pond, known as t h e  216-S-17 o r  

Redox Pond. Th is  pond was used from October 1951 t o  A p r i l  1954 t o  rece ive  

process vessel c o o l i v g  water and steam condensate a r i s i n g  from opera t i on  o f  

the  Redox p l a n t  (202-S) , (BNWL MA-88). 

The approximate i nven to ry  o f  rad ionuc l i des  i n  the  pond sediments as 

c a l c u l a t e d  from discharge data i s  presented i n  Table 1. 

200 AREA 
PLATEAU 

FIGURE 1. The Locat ion  of  the Revegetat ion S i t e  i n  t h e  200 West Area 



TABLE 1  . Radionucl i d e  Content i n  21 6-5-1 7  (BNWL MA-88) 

A t  t ime o f  
discharge 

Beta ( C i )  11 00 

Sr-90 ( C i )  40 

Ru-106 ( C i )  5  0  

Cs-137 (Ci) 3 0  

u (kg) 136 

Decayed t o  
1976 

- 
( a )  Ca lcu la ted  f rom discharge data 

I n  A p r i l  1954 t h e  pond was taken ou t  o f  se rv i ce  when an i n a d v e r t e n t  

re lease of f i s s i o n  products caused the  r a d i o n u c l i d e  concent ra t ions  i n  t he  

pond sediments t o  exceed p resc r ibed  d isposal  1  i m i  t s  . A t  t h a t  t ime t h e  p ipe-  

l i n e  t o  t h e  pond n o r t h  o f  t h e  216-S-5 c r i b  was plugged and the  pond was 

a l lowed t o  d r y  ou t .  The pond then was covered w i t h  noncontaminated s o i l  f i l l  

t o  prevent  t h e  spread o f  contaminat ion by wind. Approximately 1.06 m o f  s o i l  

was added t o  t h e  main pond and 0.5-0.6 m t o  t h e  remain ing sec t ions  (Maxf ie ld ,  

1977). No s t a b i l i z a t i o n  o f  t h e  area was attempted a t  t h a t  t ime.  Subsequently 

wind e ros ion  was respons ib le  f o r  b lowing away several  cm o f  s o i l  f i l l  . 
Russian t h i s t l e s  (Sal so l  a  - k a l  i ) and bursage (Ambrosia acanth icarpa)  became 

s e l f - e s t a b l i s h e d  i n  t h e  area and i n  the  shal low s o i l  f i l l  areas t h e i r  r o o t s  

penetrated t h e  contaminated l a y e r  r e s u l t i n g  i n  accumulat ion o f  nuisance 

q u a n t i t i e s  o f  and 1 3 7 ~ s  i n  p l a n t  t i ssues .  

METHODS 

I n  the  f a l l  o f  1974 0.9 m o f  a d d i t i o n a l  s o i l  f i l l  was added t o  about 4  

ha of t he  s i t e  suppor t ing  t h e  g r e a t e s t  number o f  contaminated Russian t h i s t l e .  

A 0.9 ha p o r t i o n  o f  t h i s  c lean s o i l  f i l l  was used f o r  establ ishment  o f  a  

revege ta t i on  t e s t  area. The s o i l  f i l l  was wetted and compacted du r ing  the  

hau l i ng  process t o  reduce eros ion  and s e t t l i n g  and t o  p rov ide  a  mo is t  



environment t o  encourage seed germination. The study area was then staked 

and divided into 20 plots each measuring 20 m x 20 m .  The plots were arranged 
in a block 5 plots by 4 plots wide. 

F o u r  soi 1 treatments were chosen for  the randomized block designed 

experiment. These consisted of a control and soi l  amendments of bentonite 

c lay ,  straw, and a straw/clay mixture. Each treatment was repl icated f i v e  

times and placed randomly throughout the 20 p l o t s  (Figure 2 ) .  

Fifteen .hundred kg of Wyoming bentonite clay was placed on each of 10 

of the 20 plots .  Farm disc machinery was used t o  niix the clay into the top 

15 cm of soil..  One-hundred ninety kg of rye straw per plot  was disced into 

each of 10 plots .  The straw was disced into 5 of the plots previously t rea ted  

with clay t o  create the straw/cl ay treatment. Care was taken during discing 

to leave approximately half of the straw length extended ve r t i ca l ly  above the 
ground surface to form a wind f r i c t i o n  barr ier  to  reduce wind velocity a t  ground 
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FIGURE 2 .  Experimental Design of the Revegetation Plots 
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level . The 5 control plots remained untreated. A1 1 20 plots were f e r t i l  ized 

with a total  of 540 kg of commercial f e r t i  1 izer  (NH4N03) . After a1 1 the 
treatments and f e r t i l i z e r  were disced into the s o i l ,  45 kg of cheatgrass 
(Bromus tectorum) seed was broadcast evenly over a l l  of the plots.  Then 
34,090 R of water were sprinkled over the plots using a water truck. 

The planting was completed November 11, 1974. Germination of the cheat- 
grass was observed a t  the end of November and a good stand of cheatgrass and 

limited volunteer rye crop from the straw mulch was measured during the 1975 
growing season. 

During the 1975, 1976 and 1977 growing seasons percent frequency of 

occurrence and cover of various species of plants were measured using the 

method described by Dau benmi r e  (1 959) . Biomass was measured in 1975 by 
2 clipping a l l  the vegetation a t  maturity within a 0.1 m quadrat from each 

plot.  The plant samples were oven dried a t  50°C, weighed and analyzed for 

to ta l  nitrogen, phosphorus and potassium content. 

Following the 1976 and 1977 growing seasons the volumes (length x width 

x height) of mature Russian t h i s t l e  plants on each plot were determined. The 
plants touching a l ine- t ransec t  through the middle of each plot were measured. 

Mature Russian t h i s t l e  plant t i ssue  was analyzed for  content fo l -  
lowing the 1976 growing season. Plants were harvested from each plot ,  oven 
dried and taken t o  U.S. Testing Company for  ''5, determination (HW-81277). 

Black-tailed hares were observed foraging on the plots during the spring 
months. To determine what plants they were eating, the i r  fecal pe l le t s  were 
collected from a meter-wide s t r i p  down the middle of each plot d u r i n g  the 
growing season. The pel lets  were submitted for  dietary analysis using the 

microscopic technique described by Rogers and Uresk (1974). 

Several violent wind  storms during the 1975-1 976 season caused consider- 
able erosion from adjacent disturbed ground on the windward side of the t e s t  
area. This resulted in the deposition of s ignif icant  amounts of soil  on 

several of the t e s t  plots.  The amount of soil  deposited was determined by 

measuring the depth of sand over the plant crowns from the previous growing 

season. 



RESULTS 

The percent frequency of occurrence of cheatgrass in sample plots was 

>80% i n  the control and straw treated plots and >90% in the straw/clay and  

clay treated plots during the f i r s t  (1975) growing season (Table 2 ) .  The 

percent frequency increased t o  - >95% during the second year (1976) in a1 1 the 

plots regardless of treatment. However, i n  1977 only a few cheatgrass plants 

were present, because only a few seeds germinated in the fa l l  of 1976, a 

period of less than 5 cm of precipitation. 

Rye (Secale cereale) occurred in the straw and straw/clay treated plots 

i n  the 1975 and 1976 seasons, b u t  was n o t  observed i n  the plots in 1977. 

Russian t h i s t l e  occurred in a l l  the plots, and the percent frequency 

increased each year from - >50% in 1975 t o  >80% i n  1976 t o  - >96% in 1977 (Table 2 ) .  - 
The one exception i s  'the higher percent frequency of occurrence (83%) i n  the 

straw/cl ay plot in 1975. Two other species, bursage (Ambrosia acanthicarpa) 

and Tansy mustard (Descurainia pinnata) were observed in the plots. The 

results  show frequency of occurrence from 0 t o  24% w i t h  no effect  from plot 

treatment. 

TABLE 2 .  Percent Frequency of Occurrence for Three 
Growing Seasons - 1975, 1976 and 1977 

Treatments 

Cont ro l  Straw Straw/Clay Clay 

Species 1975 1976 1977 1975 1976 1977 1975 1976 1977 1975 1976 1977 --- --- --- --- 
Cheatgrass 84 96 3 87 95 4 98 96 0 90 99 0 

Rye 0 2 60 22 0 53 12 0 0 0 0 

Russian T h i s t l e  51 90 98 60 89 99 83 84 98 58 87 96 

Bursage 11 5 8 10 0 7 9 5 7 7 11 4 

Tansy Mustard 0 24 4 0 43 5 0 21 0 0 24 1 



The straw, c l a y  and s t raw/c lay  t rea ted  p l o t s  had s i m i l a r  cover by cheat- 

grass w i t h  l e s s  cover on the  c o n t r o l  p l o t s  (Table 3 ) .  The 1975 cheatgrass 

cover i n  the  t r e a t e d  p l o t s ,  10 t o  16%, was s i g n i f i c a n t l y  h igher  than the  7% 

cover i n  t h e  c o n t r o l  p l o t s .  The percent  cover was h igher  i n  the  c l a y  and 

s t raw/c lay  than the  st raw t r e a t e d  p l o t s .  Due t o  minimal r a i n f a l l  no cheat- 

grass grew i n  1977. 

The Russian t h i s t l e  cover was genera l l y  < l o %  even though the  frequency 

o f  occurrence was h igh  d u r i n g  1975 and 1976. There was a  s l i g h t  increase i n  

Russian t h i s t l e  cover i n  the  1977 growing season, probably because o f  t he  

l a c k  o f  compet i t ion  from cheatgrass. Rye, bursage and tansy mustard were 

present b u t  t h e i r  covers were minimal .  
I 

The biomass o f  f i v e  p l a n t  species was measured i n  1975 (Table 4 ) .  To ta l  
2 biomass from the c o n t r o l  p l o t s  (19g/ni ) was approximately one t h i r d  o f  t he  

I biomass from the t r e a t e d  p l o t s .  The biomass i n  the s t raw/c lay  p l o t s  was 

s l i g h t l y  h igher than the  biomass from the o the r  t r e a t e d  p l o t s .  The vo lunteer  

r y e  con t r i bu ted  n e a r l y  h a l f  the  t o t a l  biomass i n  the  st raw t r e a t e d  p l o t s ,  b u t  

the  e f f e c t  of the  y i e l d  i n  the  s t raw/c lay  p l o t s  was less .  The cheatgrass 

biomass i n  s t raw/c lay  and c l a y  t r e a t e d  p l o t s  were the  same. The biomass 
2 (<5g/m ) o f  Russian t h i s t l e  was s i m i l a r  i n  a l l  p l o t s .  A t r a c e  o f  tumble 

mustard (Sisymbri  um a1 tissimum) was measured i n  t h e  s t r a w l c l  ay p l o t s .  

Chemical ana lys i s  showed t h a t  l e a f  t i s s u e  o f  t he  cheatgrass from the 

p l o t s  was >4% N. Th is  amount of N was adequate f o r  growth o f  cheatgrass and 

i s  i n  excess of  the  0.64% l e a f  t i s s u e  N t h a t  i s  considered l i m i t i n g  t o  growth 

by C l i n e  and Rickard (1973). Tissues from p l a n t s  of t he  con t ro l  p l o t s  con- 

ta ined  0.6% P w h i l e  those f rom the c l a y  t r e a t e d  p l o t s  had 0.2% P i n d i c a t i n g  

the  ben ton i te  c l a y  t reatment  may have reduced t h e  a v a i l a b i l  i t y  o f  s o i l  P f o r  

p l a n t  uptake (Table 5 ) .  

The length ,  w id th  and he igh t  measurements o f  Russian t h i s t l e  p l a n t s ,  

taken a t  the  end o f  1976 growing season, were n e a r l y  t h e  same f o r  p l a n t s  

from the c o n t r o l  and st raw t r e a t e d  p l o t s ,  bu t  ~ 3 0 %  smal l e r  i n  the  s t raw/c l  ay 

p l o t s  (Tab1 e  6 ) .  Vol ume measurements o f  Russian t h i  s t 1  e  from the  c l  ay 

t rea ted  p l o t s  were ~ 3 0 %  g rea te r  than those taken from the c o n t r o l  and st raw 



TABLE 3.  Percent  Cover Measurements f o r  Three Growing 
Seasons - 1975, 1976, and 1977 

Treatment 

Species Control Straw Straw/Cl ay Cl ay 

1975 

Cheatgrass 7.0 + 1.5 10 .3  t 0.5** of**  16.2 + 0 . 6 ~ ~  16.1 +- 2 . ~  

Russian 
T h i s t l e  4.8 + 0.7 6.1 k 0.6 7.2 + 1.2  4.4 + 0.9 

Bur sage 0.7 2 0.1 0.7 + 0 . 3  0 . 5  + 0.1 0.4 + 0.1 

Total 12.5 22.5 28.2 20.9 

Cheatgrass 

Russian 
Thi st1 e 
Bursage 

Tansy 
Mustard 

Total 

1977 - 
Cheatgrass 

Russian 
T h i s t l e  

Bursage 

Tansy 
Mustard 

Total 

S i g n i f i c a n t l y  d i f f e r e n t  from the cont ro l  
* u < 0.2 

** a 7 0.1 
*** a T 0.05 

**** a 7 0.01 - 



TABLE 4. Biomass (g/m2 + SE) Summary by Spec ies  from the Treatments of  
Straw,  Clay, Straw/Clay, and Control . Harvest  Date 5/12/75. 

Soi 1 Treatments 

P l an t  Spec ies  Control Straw Straw/Cl ay Cl ay 

Cheatgrass 16.7 + 4 .6  25.0 + 4.9NS 56.0 + 7.3* 53.3 + 6.9* 

Rye 0 27.6 + 16.2 10.0 + 4.2 0 

Russian T h i s t l e  1 . 4  + G.6 4.6 + 0.2 1.4 + 0.4 1 . 2  + 0.9 

Bursage 0.9 + 0.6 0 0.9 ? 0.6 0.7 +- 0.6 

Tumble Mustard 0 0 < O .  1 0 

Tota l  19.0 t SE 57.2 + SE 68.4 + SE 55.2 + SE 

NS Not s i g n i f i c a n t l y  d i f f e r e n t  
* S i g n i f i c a n t l y  d i f f e r e n t  from con t ro l  a - < 0.05 

TABLE 5 .  Chemical Analysis  of  Young Leaf T i s sue  
of Cheatgrass  Harvested on 4/25/75 

So i 1 Trea tmen t % N % P %K 

Control 4 . 8  + 0.2 0 .6  + 0.2  3.6 ? 0.2  

Straw 4.2 t 0.1 0.4 + 0.02 3.6 + 0.1 

Straw/Cl ay 4.2 + 0.2 0.2 + 0.02 3 .5  t 0.2 

Clay 4.5 + 0.3 0.2 + 0.04 2.7 + 0.5 

p l o t s  i n d i c a t i n g  t h a t  t h e  c l a y  inf luenced  t h e  germinat ion success  o f  t h e  

seeds .  The l e n g t h ,  width,  he igh t  and volume measurements f o r  Russian 

t h i s t l e  p l a n t s  i n  the 1977 growing season a r e  approximately 1 / 3  lower than 

t h e  1976 measurements (Table 7 ) .  
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Russian t h i s t l e  t i s s u e s  were analyzed f o r  9 0 ~ r  t o  determine i f  any r o o t s  

had grown through t h e  uncontaminated s o i l  i n t o  t h e  contaminated s o i l  (Table 8 ) .  

Resul t s  show t h a t  only one p l a n t  from t h e  c l a y  t r e a t e d  p l o t  and one from t h e  

s t r aw  t r e a t e d  had l e v e l s  (1 5.9 and 17.4 pCi 'Osrlg) t h a t  were high 

enough t o  i n d i c a t e  t h a t  t h e s e  p l a n t  r o o t s  may have reached t h e  bur ied  pond 

l a y e r  0 .9  m below s u r f a c e .  

TABLE 8. Strontium-90 Content Measured i n  Russian T h i s t l e  
Harvested a t  t h e  End of t h e  1976 Growing Season 

P l o t  # 

1 

Treatment 

Control 

Control 

Control 

Control 

Control 

Cl ay 

Cl ay  

Cl ay 

Cl ay 

Cl ay 

Cl ay/S traw 

Cl ay/Straw 

Cl ay/S traw 

Cl ay/Straw 

C l  ay/Straw 

Straw 

Straw 

Straw 

Straw 

Straw 

p ~ i  9 0 ~ r / g  (oven d r y )  

0.39 

1.21 

0.09 

0.15 

0.39 

0.38 

0.05 

0.21 

15.9 

0.35 

0.20 

0.74 

0.25 

0.24 

0.1 5 

0.33 

0.58 

5.01 

0.45 

17.40 



D i e t a r y  a n a l y s i s  o f  b l a c k - t a i l e d  hare f e c a l  p e l l e t s  c o l l e c t e d  f r om t h e  

p l o t s  i n d i c a t e  t h a t  hares a t e  a  wide v a r i e t y  o f  grasses and f o r b s .  The ma jo r  

p o r t i o n  o f  t h e  hare  d i e t  i n  May was comprised o f  chea tg rass ,  S i b e r i a n  wheat-  

grass (Agropyron s i  b i  r i cum)  , need1 e-and-thread grass ( S t i  pa comata) and 

As t raga lus  sp. (Tab le  9 ) .  Lesser  q u a n t i t i e s  o f  o t h e r  grasses and f o r b s  a l s o  

appeared i n  t h e i r  d i e t .  Hares a t e  o n l y  smal l  q u a n t i t i e s  o f  Russian t h i s t l e  

which agrees w i t h  f i n d i n g s  f rom a  p rev ious  s tudy  conducted i n  t h e  B-C C r i b s  

a rea  (Uresk e t  a1 . 1975) .  

TABLE 9. V e g e t a t i v e  Composit ion o f  B lack -Ta i l ed  Hare Fecal P e l l e t s  
C o l l e c t e d  on Cover P l o t s  i n  1975 and 1976 

Frequency 
o f  Occurrence Dens i t y  

Food Species 1975 1976 1975 1976 

Grasses 

Bromus t ec to rum 55.1 63.7 

Agropyron s i b i r i c u m  43.6 17.3 

Poa sandbe rg i i  - 6.8 1  .O 

Secal e  ce rea l  e  7.4 --- 
Festuca o c c i d e n t a l  i s 8.4 --- 
S t i p a  comata 17.9 22.0 

Forb 

He1 i a n t h u s  sp. 

Descu ra in i a  p i n n a t a  

Sal s o l  a  k a l  i 

Phlox l o n g i f o l  i a  

S i t a n i o n  h y s t r i x  

As t raga lus  sp. 

ORH 

L i l y  

Unknown Forb 

Shrub 

A r t e m i s i a  t r i d e n t a t a  0.1 --- 



Severe wind storms d u r i n g  t h e  1975-76 season r e s u l t e d  i n  s i g n i f i c a n t  

d e p o s i t i o n  o f  sand on t h e  windward s i d e  o f  t h e  t e s t  p l o t s .  T h i s  sand cover  

smothered t h e  chea tg rass .  F i g u r e  3 shows t h e  b u i l d - u p  o f  sand ove r  some o f  

t h e  p l o t  su r faces .  The g r e a t e s t  san-d d e p o s i t i o n  (14 cm i n  dep th )  occu r red  

n e x t  t o  an u n t r e a t e d  d i s t u r b e d  area.  

FIGURE 3. Mound o f  S o i l  i n  Cent imeters  t h a t  was Deposi ted on t h e  Vege ta t i on  
P l o t s  Numbers 1  Through 20 Dur ing  1975 and 1976 Wind Storms 

DISCUSSION 

Stands o f  chea tg rass  s u f f i c i e n t  t o  c o n t r o l  s o i l  e r o s i o n  were e s t a b l i s h e d  

d u r i n g  t h e  1975 and 1976 growing seasons. Enough s o i l  m o i s t u r e  was p resen t  

d u r i n g  t h e  f a l l  months t o  germinate t h e  cheatgrass seed and t o  e s t a b l i s h  a  

v e g e t a t i v e  cover  t h a t  c o u l d  w i t h s t a n d  wind e ros ion .  However, i n  t h e  f a l l  o f  

1976 and t h e  s p r i n g  o f  1977 t h e r e  was ex t reme ly  1 ittl e  r a i n f a l l  , l e s s  than  5  

cm between August and February.  T h i s  d e a r t h  o f  p r e c i p i t a t i o n  was n o t  s u f f i -  

c i e n t  t o  s u s t a i n  t h e  seed l i ngs  once t hey  had germinated.  There was enough 



s tand ing  and f l a t  l i t t e r  f rom the  two prev ious  growing seasons t o  ni in ini ize 

wind e ros ion  on t h e  t e s t  s i t e .  I n  March 1977 severa l  r a ins to rms  occur red  

which prompted germina t ion  o f  cons iderab le  numbers o f  Russian t h i s t l e  seeds. 

Most o f  these seed l ings  d ied ,  w i t h  few a t t a i n i n g  l a r g e  s i z e .  The dense stand 

o f  Russian t h i s t l e  seed l ings ,  compounded by the  l a c k  o f  s o i l  mo is tu re  t o  

s u s t a i n  t h e  seed l i ng  growth, r e s u l t e d  i n  r e l a t i v e l y  smal l  p l a n t s  i n  1977. 

The d i e t a r y  a n a l y s i s  o f  t h e  b l a c k - t a i l e d  hare showed t h a t  a  g r e a t e r  

d i v e r s i t y  of  p l a n t s  occur red  i n  t h e  hare d i e t  t han  i n  t h e  t e s t  p l o t s .  'This 

i n d i c a t e d  t h a t  t h e  hare h a b i t a t  was n o t  r e s t r i c t e d  t o  t he  t e s t  area and t h a t  

t hey  fo raged over  a  l a r g e r  surrounding area.  The f i n d i n g  t h a t  t h e  hares 

consumed l a r g e  q u a n t i t i e s  o f  cheatgrass was d i f f e r e n t  f rom t h a t  found i n  a  

s tudy o f  hare d i e t s  i n  t h e  B-C Cr ibs  area i n  which cheatgrass d i d  n o t  occur  

i n  t h e  d i e t  (Uresk e t  a1 ., 1975).  

The f i r s t  necess i t y  i n  r e c l a i m i n g  o r  r e v e g e t a t i n g  a  d i s t u r b e d  area i s  

c o n t r o l  o f  wind e ros ion .  U n t i l  t h i s  i s  accomplished o t h e r  procedures w i l l  be 

impeded i n  a t t emp t ing  t o  s t a b i l i z e  a  d i s t u r b e d  area.  Straw mulched i n t o  t h e  

su r face  l a y e r  o f  s o i l  was e f f e c t i v e  i n  c o n t r o l l i n g  wind eros ion .  However, 

t h i s  t rea tment  i s  temporary because i n  approx imate ly  2  y r  t h e  s t raw decays 

o r  i s  blown away. For maximum e f f e c t i v e n e s s  the  s t raw t rea tment  should be 

used i n  c o n j u n c t i o n  w i t h  o t h e r  long- term t rea tments  f o r  s t a b i l i z i n g  d i s t u r b e d  

areas w i t h  a  v e g e t a t i v e  cover .  A b e n t o n i t e  c l a y  t rea tment  i s  e f f e c t i v e  i n  

c o n t r o l  1  i n g  wind e ros ion  b u t  may have some undes i rab le  e f f e c t s  on p l a n t  

growth. It may be t o x i c  t o  p l a n t  growth i f  used i n  t oo  h i g h  concen t ra t i ons .  

The ben ton i t e  caused a  r e d u c t i o n  o f  phosphorous con ten t  i n  t h e  l e a f  t i s s u e  

and t h e r e  was evidence t h a t  t h e  excess sodium might  a f f e c t  p l a n t  growth. I f  

use o f  c l a y  t rea tment  i s  des i red ,  t h e  c l a y  cou ld  be t r e a t e d  w i t h  gypsum o r  a  

s i m i l a r  compound t o  rep lace  t h e  sodium i o n s  w i t h  ca l c i um ions  making i t  more 

compat ib le  w i t h  p l a n t  n u t r i e n t  requi rements.  Treatments us ing  m a t e r i a l s  

o t h e r  than c l a y  niay be more e f f e c t i v e  and l e s s  expensive, because t h e  c o s t  o f  

t h e  b e n t o n i t e  would be app rox i~na te l y  $2000 per  hec tare  p lus  t h e  c o s t  o f  

a p p l i c a t i o n .  



The data collected during the 3 yr study show the irr~portance of proper 

timing in the preparation of the seed bed of the area to be stabilized. Fall 
germinating grasses such as cheatgrass must be planted prior to fall rains or 
irrigated so that successful germination can be underway before the severe 

wind storms occur in the late winter and spring months. A vigorous growth of 
a shallow-rooted, fall-germinating winter annual grass such as cheatgrass 

should use most of the soil moisture and nutrients prior to the late spring 

months, thus reducing the germination and growth rate of Russian thistle. 

Enough litter and standing dead will be produced to restrict soil erosion in 

dry years when new plant growth is minimized. It is strongly recommended 

that earth-moving and site preparation activities be completed during late 

summer and fa1 1 . The planting of cheatgrass and other grasses- should be 

completed by October 1 and the soil irrigated to insure that sufficient 
moisture is available to allow seed germination and growth during the fall 

and early winter months. Irrigation is recommended because the timing and 

amount of fall rains are so unpredictable that for many years the rainfall is 
the limiting factor preventing adequate stands of grass. The addition of 

nitrogen fertilizer to insure fast-growing healthy plants and sufficient 

litter production is also recommended. 
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