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UNITED STATE23 DEPARTMENT OF AGliTCLJZ,TImC 
SOIL CONSERVKIION SERVICE 

P l a n t  Scienize D i v i s i o n  
Washington, I). c. 

and 

ARIZONA AGRICULTURAL FXPEKLMENT STATION 
Tucson, Arizona 

. 

Not ice  of Release of ‘CQRTO’ Rus t ra l . l an  s a l t b u s h  f o r  S o i l  
S t a b i l i z a t i o n  and Cover. 

The Uni ted S t a t e s  Department of A g r i c u l t u r e ,  Sol  1 
C o n s e r v a t i o n  Service, and t h e  A r i  zona A g r i c u l t c r a l  
Experiment S t a t i o n  announce t h e  naming and release 
of ‘CORTO’ A u s t r a l i a n  s a l t h u s h  (A t r tp lex  6emi:bacactt.n 
R. B r . ) .  

A u s t r a l i a n  s a l t b u s h  i s  a scmi- herbaceous Atriplea: 
species n a t i v e  to A u s t r a l i a ,  
i n t o  CaJ i f o r n i a  th rough  the California A g r i c u l t u r a  
Experiment S t a t i o n ,  U n i v e r s i t y  o f  C a l i f o r n i a ,  in 
t h e  la te  18UO’s, and has  become n a t u r a l i z e d  i n  
s o u t h e r n  C a l i f o r n i a ,  Arizcma and New Mexico. I n  
Arizona,  p l a n t s  a re  found i n  Graham, Cocfiise, 
Maricopa,  Pima and Yumi c o u n t i e s  at e l e v a t i o n s  
between 1,000 and 3,000 f e e t ,  growing where c’xtrd 
run- in m o i s t u r e  i s  a v a i l a b l e ,  
is  R d r o u g h t  t o l e r a n t ,  r a p i d l y  developipg p l a n t  
and a good r e s e e d e r .  

It was in t roduced  

Australian s31.Cbash 
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I 
D e s c r i p t i o n  - - -._ -- , 

'CORT'O' is a low-growing, s p r e a d i n g ,  s e m i p r o s t r a t e  p l a n t ,  8-10 ir1chrr.s t a l l .  
S t e m s  become somewhat woody, biit  i t  i s  prirriari ly hc?rbact.ous. 1 
numerous, g r a y - g r e m  i n  color ,  ob long  wi th  srrioot h or  s l i g h y l y  t . w t h c d  t*dgc-.s, 
1 / 2  t o  1 i n c h  l o n g  and u s u a l l y  1/8" t o  1/4" w i d e .  
rower toward the ripper ends  of t h e  branclies.  

A u s t r a l i a n  s a l t b u s h  is A monoecious p l a n t  having- inconspicuot ls  -.f ~ m i n a t e  
f l o w e r s  i n  t e r m i n a l  g lomeru les  and pistillate s o l i t a r y  f l o w e r s ,  a few 
r o g e t h e r ,  l o c a t e d  i n  t h e  upper l e a f  a x i l s .  
The Aus t r a l i ans  b e l i e v e  t h e  p l a n t s  a r e  a n m o p h i  Jous  
l i n a t e d )  b u t  bagged p l a n t s  produced seed by sel f- p o l l  i n a t i o n .  
a r e  somewhat f l e s h y  and mature  r e d d i s h  from October  through Decwdrsir. 

i I,\?aves art' rrsunI1-y nar-  
I 

I i 
I 

F l o w e r i n g  i s  i n d e t  r-.rminant. 
( 3 )  (norrn<AIly wind pol- 

Fr r i i t  i n g  b r a c t s  

I 

i 

Procedures  Used i n  Development 

Three  a c c e s s i o n s  were s e l e c t e d  from i n i t i a l  c v a l u a t i o n s  of 8 At~Q-~7ex  
semibaccatas a t  t h e  Tucson P l a n t  M a t e r i a l s  Cen te r :  

'and d rought  t o l e r a n c e ;  P-15654 f o r  s e e d l i n g  v l g o r ;  A-17852 f o r  c o l d  t o l e r a n c e  
and low growth.  From advance t e s t i n g ,  'COKTO' a p p e a r s  t o  have t h e  b e s t  combi- 
n a t i o n  of d e s i r a b l e  c h a r a c t e r i s t i c s ,  t h e  w i d e s t  area of a d a p t a t i o n  f o r  use  as I 
a n  e r o s i o n- c o n t r o l  cover  p l a n t ,  and the most u n i f o r m  growth h a b i t  for b e a u t i f -  j 
i c a t i o n .  
of-ways and s imi la r  d i s t u r b e d  sit.cs. The p l a n t  h a s  a l so  been used e x t e n s i v e l y  I 

I 
_-__-I_ - ---- - -I--_ 1 

I 

-1 
1 

I 

'COR'r0 '  f o r  l ow  growth 

There  i s  a s t r o n g  demand f o r  t h i s  p l a n t  on mine s p o i l s ,  road r i g h t-  I 

fo r  l a n d s c a p i n g .  I 

Origin_ 

'CORTO' was c o l l e c t e d  one mile w e s t  of S a f f o r d ,  Arizona i n  1967 by Louis  
H a m i  l t o n  and t e s t e d  under  the  fo l lowing  a c c e s s  ion  numbers : 
A- 1 7 2 78. 

P- 15653 and 

'CORTO' Cis drought  and a l k a l i  t o l e r a n t .  
a n n u a l  p r e c i p i t a t i o n  of 10-12 i n c h e s  o r  on a r e a s  r e c e i v i n g  run- in  m o i s t u r e ,  
such as r o a d s i d e s  and d r a i n a g e  ways. 
m a i n t a i n  good s t a n d s  in lower  p r e c i p i t a t i o n  a r e a s ,  bu t  some i r r i g a t i o n  is 
of ten  n e c e s s a r y  t o  a s s u r e  i n i t i a l  s t a n d  e s t a b l i s h m e n t .  Hard iness  l i m i t s  
have been e s t a b l i s h e d  a t  a b o u t  3,500 f t .  e l e v a t i o n .  P l a n t s ,  e s p e c i a l l y  older 
p l a n t s ,  are k i l l e d  back t o  t h e  ground at Tucson w i t h  minimum t e m p e r a t u r e s  
below 25'F., b u t  t h e  p l a n t s  recover  i n  t h e  s p r i n g .  
r ecovered  from 17'F. "burn" back. It i s  p r o b a b l e  t h a t  these.  p l a n t s  would 
b e  permanent ly  damaged from tempera tu res  a t  10'F. o r  lower ,  a l t h o u g h  t h e y  
may r e e s t a b l i s h  from seed  on such si tes.  
t o  l i g h t  and medium t e x t u r e d  s o i l s .  

P l a n t s  p r o v i d e  good cover w i t h  a n  

Supplemental  i r r i g a t i o n  i s  needed t o  

A t  Tucson, 'COXTO' h a s  

A u s t r a l i a n  s a l t b u s h  is adap ted  

2 



. 

Aus t r a l i an  s a l t b u s h  is adapted f o r  use a s  n grotmd cuver- f o r  er 
control  and b e a u t i f i c a t i o n  on road banks ,  d i t c h  banks,  rltilic” r p o i ’ l s  ‘3nd 
similar d i s t u r b e d  s i tes .  
suburban homesi tes  and bu i ld ings  a n d  has 1,een tested i n  C a l i f o r n i a  as  
a f i r e  r e s i s t a n t  p l a n t  f o r  f i re- breaks .  I t  should not bt. usvd o n  areas 
subjec ted  t o  f o o t  t r a f f i c  because i t  cannot wjthstand tramp1ing. 

Tt is well adapted for lmdscc~p !ng  n r c * ~ 1 1 d  

Aus t r a l i an  s a l t b u s h  g raz ing  s t u d i e s  have been conducted for f i f t y  yea r s  i n  
C a l i f o r n i a  ( 4 ) ,  and Aus t r a l i an  s a l t b u s h  wits  r epo r t ed  t o  he a good fo rage  
p l an t  f o r  h o r s e s ,  c a t t l e ,  and sheep ~ ( 2 ) .  
amounts of d i g e s t i b l e  n u t r i e n t s  compares well t o  a l f a l f a ,  (Table  6). 

R e s u l t s  of a n a l y s i s  shows the 

Aus t r a l i an  s a l t b u s h  p l a n t s  o f t e n  con ta in  v x a l a t e  in p o t e n t i a l l y  toxic  
amounts ( s o l u b l e  o x a l a t e s  from 0.6% t o  7.5%; t o t a l  oxala tes  from 1.99 to 
10.0%). However, i n  t h e  f i e l d ,  animals  do not  normally eat  the young 
succulen t  l e aves ,  bu t  p r e f e r  t o  w a i t  u n t l l  they  are dry ing  o f f  b e f o r e  
grazing them ( E v e r i s t ,  Poisonous P l a n t s  of Australia, 1974, p .  105). Th i s  
t o x i c i t y  p o t e n t i a l  i s  about  t h e  same a s  f o r  Enchg1mfui t cwmtcsa ,  which 
y ie lded  6.5% t o  6.7% o x a l i c  ac id .  
d e f i n i t e  cases of l i v e s t o c k  poisoning have been recorded. 
1. c. P 133) 

D e s p i t e  t h i s  h igh  l eve l  o f  oxal-ate ,  no 
(See E v e r i s t ,  

A u s t r a l i a n  s a l t b u s h  h a s  approximately 246,000 seeds  p e r  pound. 

Early f a l l  o r  e a r l y  s p r i n g  p l a n t i n g  provides  a coo l  season  f o r  t h e  b e s t  seed 
g e m i n a t i o n .  D r i l l i n g  the seed shallow (less than  5, i n c h )  i n t o  a f i r m  seed 
bed and coxnpacting t h e  s o i l  around t h e  seed r e s u l t s  i n  good germinat ion.  
I r r i g a t i o n  i n c r e a s e s  seed germinat ion and subsequent p l a n t  es tab l i shment .  
Plants are sho r t- l ived ,  b u t  p e r s i s t  by r e s e e d i n g .  

See ing 
r a t e  should be 7 pounds p e r  a c r e  pure l i v e  seed ( p l s )  - 40 seer.!,’ft. 9 

Raking-in broadcas t  seed and hydroseeding have been used s u c c e s s f u l l y  on 
s lopes .  
t h e s e  c r i t i c a l  areas. 

However, mulch has  been b e n c f i c i a l  € o r  p l a n t  es tab l i shment  on a l l  

Aus t r a l i an  s a l t b u s h  has  shown good response t o  n i t r o g e n  f e r t i l i z e r  and s o i l  
s u l  f u r  on a l k a l i  s o i l s .  

With supplemental  i r r i g a t i o n ,  Aus t r a l i an  s a l t b u s h  has been: e s t a b l i s h e d  on 
mine t a i l i n g  s l o p e s  w i th  pH 7.8 and t o t a l  s o l u b l e  s a l t s  2800 p a r t s  p e r  
m i 3  l i o n  (PPM) . 

Seed Source -.--.__.--_. 

Breeder and Foundation seed w i l l  be produced by t h e  SCS Tucson P l a n t  
Materials Center ,  Tucson, Arizona. Recognized gene ra t i ons  t h r o u g h  which 

I I 
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'CORTO' will be d i s t r i b u t e d  are Breeders,  Foundation, and C e r t i f i e d  seed 
c l a s s e s .  
Crop Improvement Assoc ia t ion  and Natura l  Resource Conservation Districts.  
I s o l a t i o n  d i s t a n c e s  f o r  seed c e r t i f i c a t i o n  w i l l  be set a t  600 f t .  f o r  
Foundation f i e l d s  and 300 f t .  fo r  c e r t i f i e d  seed produr t ion  f i e l d s  t o  in-  
s u r e  pure  seed of open- poll inated p l a n t s  en tered  i n t o  t h e  ACIA seed  c e r t i f i -  
c a t i o n  program. Standards f o r  a l l  c l a s s e s  of seed w i l l  be included in t he  
Arizona Seed C e r t i f i c a t i o n  Handbook. 

Foundation seed will be  a v a i l a b l e  t o  growers through t h e  Arizona 

Seed product ion p o t e n t i a l  is l i s t e d  i n  Appendix Table 5 ,  

_I_ Is i b 1 io g r  ap hy 

Robbins, W. W., July 1940. 
Ca l i fo rn i a .  Univers i ty  of C a l i f o r n i a ,  College of Agr i cu l tu re ,  
A g r i c u l t u r a l  Experiment S t a t i o n  B u l l e t i n  637. 

Alien P l a n t s  Growing Without C u l t i v a t i o n  i n  

Shinn, Charles  H, ,  May 1899. Aus t r a l i an  Sa l tbushes  - Resu l t s  of 
Eighteen Year's Tests: 
Experiments. Un ive r s i t y  of C a l i f o r n i a ,  Agr i cu l tu re  .Experiment 
S t a t i o n  B u l l e t i n  125 

C h a r a c t e r i s t i c s ,  Propagat ion,  and F i e l d  

Everist, S.L., 1976. A u s t r a l i a n  Sa l tbush  p o l l i n a t i o n  and Tox ic i ty ,  
Correspondence from t h e  Di rec to r  of t h e  Queensland Herbaritmi. 

Univers i ty  of C a l i f o r n i a  A g r i c u l t u r a l  Experiment S t a t i o n  o r  by t h e  
C a l i f o r n i a  Fores t  and Range Experiment S t a t i o n  between 1930 and 1940. 
Early His tory  of Aus t r a l i an  Sa l tbushes  (AtripLex sp.) Introduced Into 
t h e  United S t a t e s ,  1877 t o  1901. 

\::Id i 7 

Direc to r ,  Ecological  t 1 S c i e n c e d a n d  ' -  / / /L , (  Technology - Date 
Div is ion ,  SCS, U. S. Department of Agr icu l tu re  

A 

Associate  D i rec to r ,  Arizona A g r i c u l t u r a l  Exp 
S t a t i o n  
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A I' PEND I X .------ 

I n i t i a l  Evalua t ion  P lan t ing  a t  Tucson PNC, erevatinn 2300 f e e t . ,  
NLRA 40D, ( i r r i g a t e d  f o r  e s t ab l i shmen t ) .  S o i l s  - Comoro f i n e  
sandy loan. Mean annual p r e c i p i t a t i o n  10.5 i n c h e s .  

I N I T m  PUNTINCS A N D  LIST  OF ACCESSIONS TESTED 

0) 
u) 
aJ - d k  6 " .  m & C  

D o  t t! *y 5 u n  C k RemarL,s 
Planting o v ~1 .*I 

Accession No. Or ig in  --- 
A-26 A u s t .  1934 A-774 
A-2531 

A-5094 

A-  11 904 

-- -------11- 
--^I --I__- P"$ --------- .--__._ 5 2  _ _  __ 

- - - - 
Tempe, AZ 1934 - -  - - 
S a f f n r d ,  A 2  1935 - - -  Produced 2,355 l b s  

AZ, 1939 - -  NO t va lua t ion  notes 1 

Renson, A 2  10-53 - -  D r i e d  6 dormant 
z 

- 
* - I  - 

A-2636 A i i s t .  1935 - -  .. - 
) I  l ?  t f  - -  A-  14449 San V. CA, 1952 10-53 

A-14300, BN-7,417 So. Af r i ca ,  1952 
P I  197833 - 

1 I 

- - 

A-17278, P-15653 Saf ford ,  A 2  4-70 ' CORTO' 
A-17282, P-15654, So. A f r i c a  

PI-299488 
4-70 1 1 

A-17283, P I  299489 So, Afr ica  4-70 2 2  

A-17520, PL-221 C a l i f o r n i a  1969 4-70 1 1  
A-17521, PL-292 C a l i f o r n i a  1969 4-70 2 2  
A-17852 Rishee, A 2  1971 Sp 7 1  2 2  

C a l i f o r n i a  1969 4-70 1 1  
A-17519, PL-309 

Legend ( a l l  r a t i n g s  on a t t a c h e d  t a b l e s ) :  1 = e x c e l l e n t  

5 = very  poor  

5 

- 

3 

5 

4 
5 
5 
5 
3 CO 1 d t r? 1 e ra  n t. 

I 
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T a b l e  2 - - 
ADVANCE TESTING LOCATPONS 

Comoro f i n e  

PI o t  Accc:;sinn - -- -. --- 

Tucson PMC Channel  S lope ,  e l e v a t i o n  2300 f t ,  MLftil 40D, ( i y r i g c ; c c d  for  
e s t a b l l s h m c n t )  . Mean a n n u a l  p r e c i p 1 t a t : f o n  1 0 . 5  inches  I s o i l s  - 

sandy Ionin t o  Grabe loom ( s u b s o i l  c o n d i t i o r l s ) ,  
Nor th  1_1--- F i ~ c i n  -.&.A Slopc? _.-- 

Seeding h a l ,  

4 

5 

7 

1 7  

l a  P-15654 

I, A- 1 7 2 8 3  

' CORTO' 

p- 1.5654 

A- 17852 

2- 69  

2- 69 

3-72 

11- 69 

11-69 

3-72 

3-72 

3-72 

4-72 

Rat ings  1 2  e x c e l l e n t  

Yen I --__ 
1969 
?970 
1971 
1972 
1973  
1974 

1969 
1970 
1971  
1072 
1973  
1974 

1972 
1 5 7 3  
1974  

1970 
1971 
1972 
1973  
1974 

1970 
1971  
1972 
1973  
1974  

"i gar - ..-_.__ 

1 
1 
1 
2 
2 
3 

2 
2 
2 
3 
2 
4 

3 
3 
3 

1 
2 
3 
2 
4 

1 
2 
2 
3 
4 

2 
1 
1 

,2 
2 
4 

2 
2 
2 
3 
3 
4 

3 
3 
5 

2 
2 
2 
2 
3 

2 
2 
2 
2 
5 

S o u t h  Facing S l o p  
2 2 1972 
2 x 157.3 
2 3 1974 

---- ----_ .____ - 

1972 1 1. 
1973  I 1 
1.974 2 2 

1972 2 3 
1 9 7 3  1 3 1974 3 4 

1972 3 3 
1973  2 3 
1974 3 3 

5 = very poor 

Low #rowthy 6 - 1 2 ' '  h t  . 

Vc?rinl\Ze growth.  

H t  16-24"  
Urlcven g rowth  
No f rns t damage 

Die back,, 7 3  d r o u g h t  

Ht 8-12" 

H t  8-12' '  

N t : 4 - 2 0 " 

Ht $ -12"  



P i m  Mine - No s t u b b l e  (overseeded with Lehmanns lovegrass )  L o t s  seeded 3-29-71 
.-.---.--- .-_- ---_I_- 

-- I_ 

on m i x e d  t a i l i n g  ---- 
4 Vigor ve ry  good 4 5 

3 3 3 
3 3 3 
4 4 4 
3 3 3 
3 4 4 

2 
1 
2 
3 
2 
3 

Enchylacns to1~11to6a P-15560 
A t r i p l e x  s m i b a c c a t a  'COKTOJ 

I1 I 1  P- 15654 
'I cancscens P- 15 644 
I 1  II A- 15652 
'' lent i forr i l is  A-17156 

Pima Mine Dryland P l o t s  seeded 3-29-71 -- 1_1----- __I__ 

1 4 
3 3 
4 2 
2 2 
2 1 
S 5 

Enchylacna tomentosa P-15560 
A t r i p l e x  semihaccata 'CORTO' 

I t  I 1  P- 15654 
canescens P- 15644 

II II A- 16652 
I' l e n t i f o r m i s  A-17156 

on ovorhurden m s  terf .a 1 ------------------ -- 

3 Small p l a n t s .  4 

3 
3 3 
2 2 
4 4 

.. .. P l o t s  washed o u t  
P ' ~ ? t s  washed out - 

Tes t  work was conducted on pure t a i l i n g  wi th  the  nbove spec ie s  and no 
supplemental i r r i g a t i o n ,  However, no p l a n t s  e s t a b l i s h e d  sa t i s fac tory  
s tands  t o  eva lua t e .  

Ratings 1: c x c e l l e n t  5 very  poor 

72 
72 



Cooperctive Highway slope F i c l d  Evaluntivn P , a n t f n g s ,  WJ 1 t : \ ~ a ,  kr i z t - , na ,  
MI,RA 30E. E l e v a t i o n  250 f t .  Mtan annua l  ppt 
sandy ( i r r i g a t i o n  rcqt1irc.d t o  rnainta in  s t a n d s ) .  

4.11 inl,hcs. s~ . , . i l~  

WELLTON H I C I ~ I ~ J ~ i Y  E:IIP --- -- - .--- --- --_-__. - ___-. 

Oct :  70 S C C  d i n g  (1rr-g. t o  t a n d Evn 1 LIT, t i 0 RS 

4 5 
5 5 

-------- ---- 197 ~----.-9-7-2-- ---" ----_ -" I----- I Y7.: - I 9 7 3  --- ___" -- ._-"_I 1970 - 7- e s t a b l i s h  1970) 
--------- -- ------------ 
' CORTO ' 
1'- 15654 

Oct 72 Sdeded S h r u b s  (L r r i g .  30 day f n t c r v n l s ,  Apr-Sep)  

P- 15654 

b t i r r g s  1 = e x c e i l e n t  

2 (I 

2 4 Y 

2 2 7 

1 1 

' COKTO' 
1 

5 = vc:ry poor 

B o w i e ,  ? i f i zonn ,  M L R A  42D. Elevation 3700 f t .  M c ~ o n  annu,?l - '  p p t  9 . 8 L  i n c h e s .  
S o i l s  - coripect-ed hlghway slnpc s i l t y  c l a y  l o w ,  modrratt:lcy a l k a l i n e  (pH 6 . 2 ) .  

Ratings 1 = e x c e l l e n t  

1972 Tucson C i t y  Mtdians  ------ ---- ---.-- - .-_ 

3 
3 

3 
3 

5 = very poor- 

P-15654 and 'CORTO' d i r c c -  seeded - established s p r i n g  1973;  however, drought  
i n  1973-74 caused a l l  p l a n t s  t o  d i e  beck. Some s e r d l i n & s  germfnsrcld i n  
sumrner and f a l l  of 1974.  

Foot t r a f f i c  a c r o s s  t h e  a rea  caused hcnvy damage and p1.ant loss. 

'CORTO' t m n s p l a n t s  were i r r i g a t e d  f o r  e s t a b l i s h m e n t  b u t  died nut: a f t e r  two 
years due t o  f o o t  t r n f f l c .  The cnlnpacted s o i l  condii ic-l ls  in t h e  ares nay 
have adverse e f f e c t  on cs tab l i sh rncn t  of ncw s c ~ d l .  i n g s .  

a 



, 

T a b l e  5 

rI3 t -- 

1 1 / 7 0  F4 B o r d e r  5 
1 1 / 7 0  F4 Border  7 
9 /  72 
9/ 73 
10/ 74 

FG H o r d r r  2, 3 ,  & 4 
F6 I3order 3 & 4 
F6 Border  3 & 4 

TOTAI, : 

A c r c ~ s  

. 2 3  

.27  

.55 

.38 
-_._.___ .38 

1.81 479.5 

350.13 
654.90 
212.94 
260.37 

16.27 - I--- 

I , * ,  5 4 . 6  1 

Table 6 

I 
1 
1 
1 ---.- Green 

=:I 
A l f a l f a  (ave. f o r  C a l i f o r n i a )  75.04 1.80 4 .91  6 .34  11.09 

A .  semibuceata Tulare ,  CA 78.03 4.58 2 . 7 5  3.75 10.41 A .  semibaccnta Paso Kobles,  CA 75.00 
4 .93  3 .93  5.58 10.15 . 

Hays 
A .  scmibaeeata T u l a r e ,  CA 7.05 19.37 11.64--’ ‘-15.88 44.05 2.0 

6 . 4 3  17 .60  2 2 . 6 3  39.31 3.0 

A .  serriibaccata Pnso Robles,  CA 10.00 17.74 14.14 20.18 36.54 

A l f a l f a  (ave. f o r  C a l i f o r n i a )  10.95 
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