
TECHNICAL NOTES 

U.S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 

PLANT MATERIALS No. 27 Bozeman, Montana 
May 19, 1981 

RE: C o l l  e c t i  ng, Processing, and Germinat ing Seeds o f  Western W i l  d l  and P l  an t s  
By: 	 James A. Young, Ra mond A .  Evans, Burgess L .  Kay, R ichard  E.  Owen, 

and Frank L.  Jurak1 

INTRODUCTION 

The demand f o r  wildland p l a n t s  f o r  r evege ta t ion  of roads ides ,  mine dumps, 
and o t h e r  h a r s h  environments has  c r ea t ed  t h e  need t o  develop e f f i c i e n t  techniques  
f o r  (1) c o l l e c t i n g ,  ( 2 )  t h r e sh ing  and c l ean ing ,  ( 3 )  s t o r i n g ,  (4 )  germinat ing,  and 
(5) propagat ing  seeds  of t h e s e  p l a n t  spec i e s .  

Our purpose  i s  t o  provide i n d i v i d u a l s  i n t e r e s t e d  i n  t h e  propagat ion  of wi ld-
l and  p l a n t s  w i t h  a summary of t h e  techniques we have developed from p r a c t i c a l  
exper ience  and from t h e  a p p l i c a t i o n  of knowledge from r e l a t e d  f i e l d s .  

SEED COLLECTION 

T iming  C o l l  e c t i o n s  

The t iming  of seed c o l l e c t i o n  from wi ld land  p l a n t  spec i e s  i s  one of t he  most 
c r u c i a l  and d i f f i c u l t  s t e p s  i n  propagat ion.  C o l l e c t i o n  of immature seeds  r e s u l t s  
i n  low seed v i a b i l i t y  o r  dormancy. The danger i n  de lay ing  c o l l e c t i o n  is t h a t  t h e  
f r u i t s  of many wi ld land  p l a n t s  deh i sce  ( f a l l  from t h e  seed head2) very  r a p i d l y  
and seeds  a r e  l o s t  i f  c o l l e c t i o n  i s  delayed.  C o l l e c t i n g  seeds  from t h e  ground 
may be  p o s s i b l e ,  bu t  u s u a l l y  r e s u l t s  i n  low-qual i ty  s eeds  and excess ive  c l ean ing  
c o s t s .  

Most c rop  p l a n t s  bloom i n  sequence, beginning w i t h  t h e  uppermost o r  c e n t r a l  
f lower ;  t h e r e f o r e ,  t h e s e  p l a n t s  have a  de te rmina te  i n f l o r e s c e n c e  o r  f lower ar-
rangement. I n  c o n t r a s t ,  many wi ld land  p l a n t s  have inde te rmina te  i n f l o r e s c e n c e s  

l ~ a n ~ es c i e n t i s t s ,  Sc ience  and Education Adminis t ra t ion  (SEA) , Renewable 
Resource Center ,  920 Val ley  Road, Reno, Nev.; Wildland seeding  s p e c i a l i s t  and 
r e s e a r c h  t e c h n i c i a n ,  Agronomy and Range Sc ience  Department, Un ive r s i t y  of C a l i f -
o r n i a  a t  Davis;  and, fornier ly,  a g r i c u l t u r a l  r e s e a r c h  t echn ic i an ,  SEA-FR, Renc. 
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where t h e  f l o w e r  s t a l k  c o n t i n u e s  t o  grow w i t h  prolonged f l o w e r i n g  and many d i f -  
f e r e n t  s t a g e s  of seed  m a t u r i t y  on t h e  same s t a l k .  T h i s  makes un i fo rm s e e d  c o l -  
l e c t i o n  d i f f i c u l t .  I f  t h e  seed  c o l l e c t o r  i s  a b l e  t o  s e l e c t i v e l y  h a r v e s t  o n l y  
t h e  r i p e  p o r t i o n s  o f  t h e  i n f l o r e s c e n c e ,  t h e  i n d e t e r m i n a t e  i n f l o r e s c e n c e  i s  no 
g r e a t  problem.  

T h e r e  i s  no s u b s t i t u t e  f o r  e x p e r i e n c e  i n  j u d g i n g  when t o  c o l l e c t  s e e d s  of 
wi ldlar ld  s p e c i e s .  To s t a r t  a  c o l l e c t i o n  program f o r  a s p e c i e s  w i t h  which you 
have no  p r e v i o u s  e x p e r i e n c e  i s  d i f f i c u l t .  Guides t o  m a t u r i t y  can be  o b t a i n e d  
f o r  r e g i o n a l  f l o r a s .  Such manuals u s u a l l y  p r o v i d e  a  r a n g e  i n  m a t u r i t y  ( f o r  ex-
ample ,  l a t e  J u n e  o r  J u l y ) .  More d e t a i l e d  i n f o r m a t i o n  can b e  o b t a i n e d  from t h e  
few s p e c i a l t y  manuals o r  a r t i c l e s  t h a t  d e a l  w i t h  t h e  c o l l e c t i o n  of s e e d s  of 
n a t i v e  p l a n t  s p e c i e s  (5) .3 The o r i g i n a l  "Woody P l a n t  Seed Manual'' (1) and i t s  
more r e c e n t  e d i t i o n  (23) p r o v i d e  g u i d e l i n e s  f o r  t h e  woody s p e c i e s .  The o l d  and 
d i f f i c u l t - t o - o b t a i n  b u l l e t i n  "Col . l ec t ing  and Handl ing Seeds of Wild P l a n t s "  (17) 
i s  a n  e x c e l l e n t  s o u r c e  o f  i n f o r m a t i o n  f o r  C a l i f o r n i a  c o l l e c t o r s .  

C o n s i d e r a b l e  i n f o r m a t i o n  i s  a v a i l a b l e  concern ing  seed  c o l l e c t i o n  of t h e  
i m p o r t a n t  browse s p e c i e s  b i t t e r b r u s h  ( ~ u r s h i a  t r i d e n t a t a ) .  The s e e d s  o f  t h i s  
s h r u b  a r e  c o l l e c t e d  by p e r s o n n e l  of l a n d  management a g e n c i e s  and p r o f e s s i o n a l  
s e e d  c o l l e c t o r s .  Nord (19) p o i n t e d  o u t  t h a t  b i t t e r b r u s h  seed  p r o d u c t i o n  may 
b e  f o r e c a s t  a y e a r  b e f o r e  t h e  f r u i t  deve lops .  Because b i t t e r b r u s h  f l o w e r s  on 
second-year  t w i g s ,  good c r o p s  g e n e r a l l y  f o l l o w  y e a r s  of a v e r a g e  o r  b e t t e r  mois- 
t u r e  and  when s tem e l o n g a t i o n  a v e r a g e s  a t  l e a s t  3 i n c h e s .  For  s p e c i e s  t h a t  
f r u i t  on  t h e  c u r r e n t  y e a r ' s  wood, t h i s  o b s e r v a t i o n  would n o t  be v a l i d .  

E s s e n t i a l l y ,  t h e  n o v i c e  seed  c o l l e c t o r  must judge  p l a n t  phenology o r  t h e  
sequence  o f  p l a n t  development.  F lower ing  i s  t h e  f i r s t  p h e n o l o g i c a l  s t a g e  of 
which t h e  would-be s e e d  c o l l e c t o r  must be  c o g n i z a n t .  Flowering i s  obv ious  f o r  
many s p e c i e s  w i t h  c o l o r f u l  p e t a l s ,  s e p a l s ,  o r  b r a c t s ,  b u t  c a r e f u l  a t t e n t i o n  i s  
r e q u i r e d  t o  n o t e  a n t h e s i s  ( shedd ing  o f  p o l l e n )  w i t h  many g r a s s e s .  A f t e r  flow- 
e r i n g ,  t h e  sequence  o f  phenology i s  as f o l l o w s :  

1. Soft-dough s t~3ge . - -Th is  s t a g e  is i n d i c a t e d  by t h e  e x c r e t i o n  o f  dough 
from s e e d s  when squeezed between the thumb and f o r e f i n g e r .  Seeds  c o l l e c t e d  a t  
t h i s  s t a g e  g e n e r a l l y  have low v i a b i l i t y  i f  t h e y  w i l l  g e r m i n a t e  a t  (111. 

2 .  Hard-dough stage.--The h a r d  dough s t a g e  can be judged by b i t i n g  t h e  
g r a i n ,  once  t h e  m i l k  o r  dough s t a g e  i s  completed.  Once t h e  seed i s  f u l l y  mature ,  
i t  i s  u s u a l l y  t o o  h a r d  t o  b i t e .  Seed c o l l e c t i o n  shou ld  s t a r t  w i t h  t h e  t r a n s i -  
t i o n  f rom s o f t  t o  h a r d  dough. The t ime  i n t e r v a l  between s o f t  and hard  dough i s  
a good i n d i c a t i o n  o f  how soon t o  r e p e a t  t h e  c o l l e c t i o n .  With t h e s e  f i r s t  c o l l e c -  
t i o n s ,  t h e  chance  o f  o b t a i n i n g  plump, f u l l y  matured s e e d s  can be  i n c r e a s e d  by 
n o t  s t r i p p i n g  t h e  s e e d  f rom t h e  p l a n t ,  b u t  r a t h e r  by c u t t i n g  c o n s i d e r a b l e  p l a n t  
m a t e r i a l .  I n  some s p e c i e s ,  t h i s  method w i l l  c o n t i n u e  t h e  m a t u r i t y  p r o c e s s .  Care  
must be t a k e n  t o  i n s u r e  t h a t  t h e  mass o f  p l a n t  m a t e r i a l  d r i e s  un i fo rmly  and does  
n o t  mold. 

3 .  Matur i ty . - -Obviously ,  t h e  g o a l  o f  w i l d l a n d  s e e d  c o l l e c t o r s  i s  t o  ha r -
v e s t  m a t u r e  s e e d s .  U n f o r t u n a t e l y ,  m a t u r i t y  and s e e d  d e h i s c e n c e  may occur  a t  t h e  
same t ime .  To make s u r e  some s e e d s  w i l l  be  o b t a i n e d ,  r e p e a t e d  c o l l e c t i o n s  a r e  
n e c e s s a r y .  These  c o l l e c t i o n s  e x t e n d  f rom t h e  l a t te r  p a r t  of t h e  sof t -dough s t a g e  

3 ~ t a l i cnumbers i n  p a r e n t h e s e s  r e f e r  t o  L i t e r a t u r e  C i t e d ,  p. 3 4 .  



u n t i l  a l l  s e e d s  a r e  l o s t .  Each c o l l e c t i o n  must b e  c l e a r l y  l a b e l e d  w i t h  t h e  
c o l l e c t i o n  d a t e ,  l o c a t i o n ,  s p e c i e s ,  and s t a g e  of  phenology based  on p h y s i c a l  
appea rance .  D e s c r i p t i v e  n o t e s  on a s s o c i a t e d  p l a n t  o r  s i t e  f a c t o r s  t h a t  may a i d  
i n  r e i d e n t i f i c a t i o n  of  t h e  s t a g e  ofi m a t u r i t y  a r e  v a l u a b l e .  

Fo r  l a r g e - s c a l e  c o l l e c t i o n s  of  s e e d s  of w i l d l a n d  s p e c i e s ,  seed-mois ture  
c u r v e s  w i l l  b e  v a l u a b l e  g u i d e s  t o  p r o p e r  t im ing  of  h a r v e s t i n g .  Mo i s tu r e  i s  
h i g h  i n  immature s e e d s ,  u s u a l l y  abou t  60 p e r c e n t ,  b u t  d r o p s  t o  abou t  1 0  p e r c e n t  
a s  t h e  p l a n t s  mature  ( 9 ) .  The seed-mois ture  cu rve  f o r  each  s p e c i e s  w i l l  show a 
c h a r a c t e r i s t i c  shape  because  of  d i f f e r e n c e s  i n  t h e  s l o p e  o r  d r y i n g  r a t e .  The 
r a t e  of s e e d  m o i s t u r e  change v a r i e s  w i t h  c l i m a t i c  c o n d i t i o n s ,  b u t  a v e r a g e s  
abou t  3 p e r c e n t  p e r  day d u r i n g  t h e  s eed  m a t u r i t y  p e r i o d .  With above-average h o t  
wea the r ,  t h e  s l o p e  of t h e  cu rve  t e m p o r a r i l y  i n c r e a s e s ;  whereas ,  d u r i n g  c o o l e r  
r a i n y  w e a t h e r ,  t h e  cu rve  f l a t t e n s .  For  many c r o p s ,  t h e  seed-mois ture  c u r v e s  
a r e  known and a r e  used f o r  g u i d e s  t o  h a r v e s t i n g  s eeds .  l i e thods  of d e t e r m i n i n g  
s e e d  m o i s t u r e  a r e  p rov ided  i n  t h e  s e e d  s t o r a g e  s e c t i o n  of t h i s  manusc r i p t .  

Germinat ion  t e s t s  on each  c o l l e c t i o n ,  made ove r  a p e r i o d  of  p h e n o l o g i c a l  
development ,  p r o v i d e  t h e  u l t i r n a t e  b a s i s  f o r  t h e  c o r r e c t  t ime  t o  h a r v e s t .  Remem-
b e r  t h a t  optimum ge rmina t i on  may occu r  i n  t h e  most mature  s e e d s ,  whereas optimum 
s e e d  y i e l d  may occu r  a t  a n  e a r l i e r  s t a g e  of m a t u r i t y  b e f o r e  s e e d s  a r e  l o s t  by 
s h a t t e r i n g .  Because of year - to-year  v a r i a t i o n  i n  growing c o n d i t i o n s ,  no method 
p r o v i d e s  a n  a b s o l u t e l y  a c c u r a t e  p r e d i c t i o n  of t h e  s p e c i f i c  d a t e  f o r  s eed  
c o l l e c t i o n .  

The p e r i o d  of  optimum seed  c o l l e c t i o n  can  be  ex tended by s t a r t i n g  seed  c o l -  
l e c t i o n  a t  low e l e v a t i o n s  and f o l l o w i n g  m a t u r a t i o n  ups lope .  The same p rocedu re  
c a n  b e  a p p l i e d  t o  s p e c i e s  t h a t  produce  t i l le rs  t h a t  ma tu r e  l a t e r  t h a n  t h e  main 
i n f l o r e s c e n c e .  

Nord (19) found t h a t  74 p e r c e n t  of  t h e  v a r i a b i l i t y  i n  d a t e  of  s eed  r i p e n i n g  
f o r  b i t t e r b r u s h  was accounted  f o r  by v a r i a b i l i t y  i n  l a t i t u d e  and a l t i t u d e .  
Through a p p l i c a t i o n  of  Hopkins '  B i o c l i m a t i c  Law ( 1 4 ) ,  add ing  o r  s u b t r a c t i n g  one  
day  f o r  e a c h  100 f e e t  of e l e v a t i o n  o r  15  minu t e s  l a t i t u d e  ha s  l e d  t o  a  h i g h l y  
s i g n i f i c a n t  r e l a t i o n s h i p  between a c t u a l  and t h e o r e t i c a l  seed  r i p e n i n g  d a t e s .  

O f t e n  t h e  s eed  c o l l e c t o r  can  t a k e  advan t age  of microenvi ronmenta l  d i f f e r -
e n c e s  a t  a  g iven  l o c a t i o n  t o  a i d  i n  c o l l e c t i n g  mature  s eeds .  I f  s e e d s  a r e  im-
m a t u r e  on n o r t h - f a c i n g  s l o p e s ,  p l a n t s  of  t h e  d e s i r e d  s p e c i e s  growing on s o u t h  
s l o p e s  w i l l  g e n e r a l l y  be a t  a more advanced s t a g e  of m a t u r i t y .  P l a n t s  growing 
i n  swa l e s  o r  a l o n g  d r a i n a g e  bot toms may produce  more s eeds  t h a n  t h e  same s p e c i e s  
on a r i d  s o u t h  s l o p e s .  

Areas  burned i n  w i l d f i r e s  a r e  e x c e l l e n t  f o r  s eed  c o l l e c t i o n  f o r  s e v e r a l  
s e a s o n s  a f t e r  bu rn ing .  T h i s  i s  a  r e s u l t  o f  t h e  n a t u r a l  p l a n t  s u c c e s s i o n  fo l low-  
i n g  bu rn ing  and t h e  dynamic r e p r o d u c t i v e  r e s p o n s e  of  many s p e c i e s  t o  r e d u c t i o n  
i n  c o m p e t i t i o n  and n u t r i e n t  changes  brought  on by t h e  f i r e .  

Seed Caches 

Rodents ,  b i r d s ,  and i n s e c t s ,  e s p e c i a l l y  a n t s ,  a r e  v o r a c i o u s  c o l . l e c t o r s  of  
some s eeds .  For  some s p e c i e s ,  f o r  example,  j u n i p e r  ( b e r r i e s )  and p inyon p i n e  
( n u t s ) ,  t h e  s eed  c o l l e c t o r  must r a c e  t h e  n a t u r a l  p r e d a t o r s  i n  o r d e r  t o  o b t a i n  
any s e e d s  u n l e s s  p r o t e c t i v e  bagging  o r  screeni r lg  i s  used.  Some s e e d s ,  e s p e c i a l l y  



c o n i f e r s  and b i t t e r b r u s h ,  can be  ob t a ined  from rodent  caches.  Seeds from warm 
d e s e r t  annua l s  t h a t  have a n t - a t t r a c t i n g  g lands  can be  recovered from t h e  r e f u s e  
dumps o f  a n t  n e s t s .  For some s p e c i e s  of a n t s ,  t h e  v i a b l e  s eeds  are s t o r e d  i n  
t h e  n e s t ,  and only chaf f  is  l e f t  on t h e  s o i l  su r f ace .  The droppings of many 
an ima l s  c o n t a i n  v i a b l e  s eeds  o r  s eeds  t h a t  have improved g e r m i n a b i l i t y  a f t e r  
p a s s i n g  through t h e  d i g e s t i v e  t r a c t .  The d i f f i c u l t y  w i t h  any of  t h e s e  c o l l e c -  
t i o n  methods from caches  o r  d roppings  is  t h a t  t h e  q u a n t i t y  of s eeds  ob t a ined  is  
s m a l l  and they  a r e  o f t e n  contaminated w i t h  pathogens.  

C O L L E C T I O N  METHODS 

C o l l e c t i o n  methods a r e  l a r g e l y  hand methods because t h e  d e s i r e d  w i ld l and  
s p e c i e s  do n o t  grow i n  pu re  s t a n d s  and t h e  topography o f t e n  l i m i t s  u s e  of me-
c h a n i c a l  equipment. 

Grass Spec ies  

The s e e d s  (caryopses)  of  g r a s s e s  can  o f t e n  be  c o l l e c t e d  by s t r i p p i n g .  The 
s t r i p p e r  may be t h e  c o l l e c t o r ' s  f i n g e r s  o r  mechanical f i n g e r s  on a  truck-mounted 
o r  towed implement. The p roces s  c o n s i s t s  of  a l lowing  t h e  g r a s s  culms (stems) 
t o  c o l l e c t  between t h e  f i n g e r s  and t h e  s eeds  t o  be  scraped from t h e  t e rmina l  
i n f l o r e s c e n c e  as t h e  s t r i p p e r  moves forward.  A s imple  seed s t r i p p e r  made from 
s h e e t  me ta l  and a g a l l o n  can may b e  a v a l u a b l e  t o o l  f o r  hand s t r i p p i n g  ( f i g .  1 ) .  
The culms of t h e  g r a s s  p l a n t  f i t  between t h e  t e e t h  of t h e  s t r i p p e r ,  and t h e  

F i g u r e  1.--Seed c o l l e c t i n g  and t h r e s h i n g  equipment: A ,  Simple seed s t r i p p e r  
made from g a l l o n  c a n  and s h e e t  m e t a l ;  and B ,  rubber-mat covered paddles  
f o r  t h r e sh ing .  



i n f l o r e s c e n c e s  a r e  p u l l e d  l o o s e  t o  d r o p  i n t o  t h e  c o n t a i n e r .  I n  d e n s e  stands of 
a n n u a l  g r a s s e s ,  a ga rden  r a k e  c a n  be used t o  s t r i p  t h e  s e e d s  o f  some s p e c i e s .  
For  l a r g e - s c a l e  mechan ica l  h a r v e s t i n g ,  t h e  seed  s t r i p p e r  i s  a v e r y  i n e f f i c i e n t  
way of c o l l e c t i n g  t h e  s e e d s .  A number of n a t i v e  g r a s s  s p e c i e s  cannot  be  h a r -
v e s t e d  s a t i s f a c t o r i l y  by any of t h e  c o n v e n t i o n a l  mechan ica l  means, such  as f i e l d  
combines ,  making i t  n e c e s s a r y  t o  s t r i p .  A f low diagram f o r  T h u r b e r ' s  n e e d l e g r a s s  
n ti pa thurberiana) s e e d  c o l l e c t i o n  i s  shown i n  f i g u r e  2 .  If w i l d l a n d  g r a s s  
s p e c i e s  o c c u r  i n  l a r g e  enough s t a n d s  o r  on topography t h a t  p e r m i t s  u s e  of mechan- 
i c a l  equipment ,  i t  i s  far more e f f i c i e n t  t o  u s e  a header  o r  a f o r a g e  h a r v e s t e r  t o  
c o l l e c t  t h e  m a t e r i a l  f o r  t h r e s h i n g  t h a n  t o  a t t e m p t  t o  s t r i p  t h e  s e e d s .  Headers  
are  machines  t h a t  c l i p  t h e  p l a n t s  j u s t  under t h e  s e e d  head.  Seeds  are c u r e d  i n  
p i l e s  and l a t e r  t h r e s h e d .  

PULL GRASS CULMS WITH NEARLY STRIP RIPE GRASS SEEDS 
MATURE INFLORESCENCES BUNDLE (CARYOPSES) FROM INFLORESCENCE 
OR LOOSELY PACK I N  UNCOATED USING GLOVED HAND OR 

KRAFT PAPER BAGS METAL SEEDSTRIPER. 


TO A!R DRY I N  WARM, DRY AREA.  

COVER AT NIGHT I F  


SCREEN-SEEDS AND CHAFF DROPS 

THROI.IGH- DISCARD COARSE 


MATERIAL ON TOP OF SCREEN 


I 

I AIR SCREEN CHAFF AN0 SEED 

CAREFULLY RUN SEEDS THROUGH 
HAMMERMILL TO REMOVE AWNS 

AIR SEPARATE TO& 

F i g u r e  2.--Steps i n  c o l l e c t i n g ,  t h r e s h i n g ,  and 
c l e a n i n g  s e e d s  o f  T h u r b e r ' s  n e e d l e g r a s s  
n ti pa thurberiana). 



Forage h a r v e s t e r s  can be  used t o  chop mature g r a s s  s t a n d s .  The chopped 
m a t e r i a l  is  e i t h e r  cured f o r  l a t e r  t h r e s h i n g  o r  t h e  herbage  and seeds  a r e  broad- 
c a s t  t o g e t h e r  a t  t ime of  p l a n t i n g .  T h i s  can b e  a h i g h l y  s a t i s f a c t o r y  technique  
i n  l o c a l  a r e a s  where l ong  d i s t a n c e  t r a n s p o r t a t i o n  is  n o t  involved .  The herbage 
p rov ides  a mulch t o  he lp  e s t a b l i s h  t h e  d e s i r e d  s e e d l i n g s .  

Grass f i e l d s  can be  r e p e a t e d l y  ha rves t ed  t h e  same growing season  by s imple  
m o d i f i c a t i o n  of a s t a n d a r d  combine (12) .  The c u t t e r  b a r  is covered w i t h  a sec-
t i o n  of  s p l i t  t ub ing  o r  p i p e  s o  t h e  g r a s s  stems a r e  n o t  c u t ,  b u t  s l i d e  under t h e  
combine. Before t h e  g r a s s  stems s l i d e  under t h e  covered c u t t e r  b a r ,  e x t r a  l a r g e  
b a t s  on t h e  combine r e e l  swat t h e  seed heads,  knocking mature s e e d s  i n t o  t h e  com-
b i n e .  Immature s eeds  remain i n  t h e  seed heads and pas s  under t h e  combine. The 
speed of t h e  r o t a t i o n  of  t h e  r e e l s  should be i nc reased  f o u r  o r  f i v e  t imes  over 
normal o p e r a t i n g  speeds f o r  t h i s  sytem t o  work. 

Many h igh ly  s p e c i a l i z e d  h a r v e s t e r s ,  such a s  pneumatic-type s t r i p p e r s ,  blue-  
g r a s s  c y l i n d e r  s t r i p p e r s ,  and s u c t i o n  seed r e c l a i m e r s ,  a r e  used comn~erc ia l ly  i n  
t h e  c rop  seed i n d u s t r y .  I f  l a r g e - s c a l e  c o l l e c t i o n  of a s u i t a b l y  abundant wild- 
l a n d  s p e c i e s  i s  be ing  contemplated,  i t  may be worthwhile  i n v e s t i g a t i n g  t h i s  
s o p h i s t i c a t e d  equipment. A good sou rce  of in format ion  i s  Harmond e t  a l .  (9). 

McKenzie (16) compiled t h e  a v a i l a b l e  l i t e r a t u r e  on high-product ion g r a s s  
seed c o l l e c t o r s .  T h i s  p u b l i c a t i o n  p rov ides  domest ic  and f o r e i g n  sou rces  of smal l  
combines and g r a s s  s t r i p p e r s .  It a l s o  l i s t s  r e s e a r c h  o r g a n i z a t i o n s  a c t i v e  i n  
r e s e a r c h  and development of g r a s s  seed c o l l e c t i o n  equipment and has  a r e f e r e n c e  
s e c t i o n  f o r  p e r t i n e n t  l i t e r a t u r e .  

Broad1 eaf Herbaceous Species 

The seeds  of many herbaceous s p e c i e s  can be  c o l l e c t e d  by hold ing  a t r a y  o r  
box under t h e  i n f l o r e s c e n c e  wh i l e  shaking  o r  f l a i l i n g  t h e  mature  seeds  i n t o  t h e  
r e c e p t a c l e .  For ve ry  sma l l  herbaceous annua l s ,  t he  s i m p l e s t  method may be p u l l -  
i n g  t h e  e n t i r e  p l a n t  and bagging t h e  m a t e r i a l  i n  paper  sacks .  Some herbaceous 
s p e c i e s  have c a p s u l e s  o r  f r u i t s  t h a t  dehisce e x p l o s i v e l y .  For t h e s e  s p e c i e s ,  
t h e  e n t i r e  i n f l o r e s c e n c e  must be c u t  b e f o r e  ma tu r i t y  and allowed t o  d r y  on t a r p s  
o r  i n  mesh bags. 

C o l l e c t i n g  t h e  e n t i r e  p l a n t  is  t h e  on ly  way t o  h a r v e s t  s eeds  f r o n  s p i n y  
annua l s  such a s  Russian t h i s t l e  ( S a l s o l a  iberica), where seeds  a r e  produced a x i l -
l a r l y  ove r  a l l  of t h e  p l a n t  ( f i g .  3 ) .  When t h e  e n t i r e  p l a n t  i s  h a r v e s t e d ,  c a r e  
must b e  t aken  t o  i n s u r e  t h a t  t h e  m a t e r i a l  d r i e s  wi thout  molding. 

For herbaceous s p e c i e s  t h a t  have sp ike- type  i n f l o r e s c e n c e s ,  pods can be 
s t r i p p e d  from t h e  s p i k e  as with g r a s s e s .  Lupines a r e  a good example of a broad-
l e a f  p l a n t  where s t r i p p i n g  i s  p o s s i b l e .  The pappused seeds  (achenes)  of many of 
t h e  s p e c i e s  of t h e  Compositae ( sunf lower)  fami ly  can be  l i g h t l y  brushed o r  swept 
i n t o  bags i f  t h e  c o l l e c t o r  t imes  deh i scence  p e r f e c t l y .  Some of t h e  Cornpositae 
have l a r g e  heads f o r  i n f l o r e s c e n c e  t h a t  a r e  subtended by armed b r a c t s  o r  sp ines .  
These heads  can be  c l i p p e d  and bagged f o r  l a t e r  t h r e sh ing .  
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Figure 3.--Steps in collecting, threshing, 
and cleaning seeds of Russian t h i s t l e  
(Salsola iberica). 



Shrub Species 

The seeds  of many shrubby s p e c i e s  can b e  c o l l e c t e d  by hold ing  a t r a y  o r  box 
under t h e  out -s t re tched  branches wh i l e  f l a i l i n g  t h e  bushes wi th  a s t i c k  o r  paddle 
o r  by sweeping t h e  arms a c r o s s  t h e  upper branches t o  loosen  t h e  seeds ,  which then 
shower i n t o  t h e  r e c e p t a c l e .  For c o l l e c t i n g  b i t t e r b r u s h  seeds  by hand, t h e  Inyo 
t r a y  w a s  developed (20).  It c o n s i s t s  of an  aluminum t r a y  20 inches  long,  30 
inches  wide, and rounded a t  t h e  bottom t o  a depth of 8 inches .  A hand le  i s  in-
s e r t e d  a long  t h e  long a x i s .  For l i m i t e d  c o l l e c t i o n s ,  a cardboard box s e r v e s  t h e  
same purpose a s  w i l l  b a ske t s  and canvas bags. A l i g h t w e i g h t ,  20-gallon b a r r e l  
p rovides  a r idged  l i p  over which t o  bend shrub branches f o r  removing f r u i t s .  
T h i s  procedure  i s  e f f e c t i v e  wi th  sp iny  shrubs ,  such as d e s e r t  peach, where t h e  
f r u i t  must be p h y s i c a l l y  s t r i p p e d  from t h e  branches ( f i g .  4) .  

Shrubby s p e c i e s  w i t h  exp los ive  capsu le s ,  such as Ceanothus, must have the  
capsu le s  s t r i p p e d  be fo re  ma tu r i t y  and r ipened  i n  mesh bags o r  on t a r p s  t o  avoid 
seed l o s s .  Canvas o r  p l a s t i c  s h e e t i n g  spread  on t h e  ground t o  c o l l e c t  s eeds  
loosened from branches i s  of l i m i t e d  va lue  because of t h e  t i m e  and d i f f i c u l t y  
r equ i r ed  t o  spread  t h e  shee t ing  under low branches and over rocks.  
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Figure  4.--Steps i n  c o l l e c t i n g  and c l ean ing  p i t s  of d e s e r t  peach 
runu us andersonii). 



Trees 

The c o n i f e r o u s  t r e e s  a r e  t h e  most important  wildland s p e c i e s  whose seed i s  
e x t e n s i v e l y  c o l l e c t e d  and so ld  i n  commerce. The s p e c i a l i z e d  techniques  f o r  col-  
l e c t i n g  and t h r e s h i n g  c o n i f e r  cones a r e  explained i n  depth i n  t h e  r e c e n t  e d i t i o n  
of  t h e  "Woody P l a n t  Seed Manual" (23) .  

Spec ie s  of P o p u l u s  a r e  important  r e v e g e t a t i o n  t r e e  s p e c i e s  i n  t h e  Western 
United S t a t e s .  They a r e  o f t e n  propagated v e g e t a t i v e l y  r a t h e r  than  by seed.  

Seed c o l l e c t i o n s  r e q u i r e  s p e c i a l  techniques where branches w i t h  n e a r l y  mature 

f r u i t s  a r e  c u t  and brought i n t o  a  warm room o r  greenhouse and placed i n  water  t o  

a l l ow t h e  c a p s u l e s  t o  open. 


Mechariical Harvesting o f  Tree Seeds 

Mechanical t r e e  shakers  have been used t o  shake cones o r  f r u i t s  t o  t h e  
ground f o r  l a t e r  c o l l e c t i o n .  Correc t  t iming i s  necessary  t o  l i m i t  damage t o  t he  
t r e e s .  

Mechanical Harvesting o f  Shrub Seeds 

Seeds of some semiherbaceous shrubs ,  such a s  fourwing s a l t b r u s h  (Atriplex 
canescens), can be s t r i p p e d  by t ractor-drawn seed s t r i p p e r s .  Combines (combina-
t i o n  of headers  and t h r e s h e r )  have been used t o  h a r v e s t  w i n t e r f a t  ( ~ u r o t i a  l a n a t a )  
s eeds  ( 2 2 ) .  F i e l d  t r i a l s  of vacuum h a r v e s t i n g ,  e i t h e r  v e h i c l e  mounted o r  a back-
pack model, have shown promise f o r  h a r v e s t i n g  seeds  of s e v e r a l  wes tern  shrubs .  
Nord e t  a l .  (20)  provide  a comparison of hand and vacuum ha rves t ed  b i t t e r b r u s h  
seed c o l l e c t i o n  e f f i c i e n c y  and c o s t .  

POSTHARVEST H A N D L I N G  OF SEEDS 

There i s  o f t e n  a  de l ay  between c o l l e c t i n g  and th re sh ing .  Th i s  de l ay  i s  
necessary  t o  a l l ow f r u i t s  t o  mature and i n f l o r e s c e n c e s  t o  dry.  The p r e s s u r e  
of maximum c o l l e c t i o n  dur ing  a s h o r t  t ime per iod  be fo re  dehiscence  a l s o  de l ays  
th re sh ing .  

Th i s  de l ay  pe r iod  i s  important  f o r  seed y i e l d  and q u a l i t y .  We have s t r e s s e d  
t h e  use  of mesh o r  paper  bags f o r  c o l l e c t i o n  of s eeds .  P l a s t i c  bags o r  wax 
coated paper should never  be used. The moi s tu re  con ten t  of t h e  f r e s h l y  c o l l e c t e d  
seeds  i s  q u i t e  h igh  and p l a s t i c  o r  o t h e r  nonporous bags w i l l  t r a p  t h i s  mo i s tu re  
and cause s p o i l a g e  of t h e  seeds.  

A v e n t i l a t e d  greenhouse room i s  a n  e x c e l l e n t  p o s t h a r v e s t  d ry ing  a r e a  f o r  
seed samples t o  b e  threshed .  I f  t h e  c o l l e c t e d  m a t e r i a l  i s  d r i e d  outdoors ,  pro-
v i s i o n s  must be made t o  cover t h e  seeds  a t  n i g h t  and i n  t h e  event  of winds, r a i n ,  
o r  dew. 

One method of reducing  t h e  amount of p l a n t  m a t e r i a l  t o  s t o r e  and dry  be fo re  
t h re sh ing  i s  t o  c o a r s e  s c r e e n  t h e  c o l l e c t e d  seed o r  f r u i t  i n  t h e  f i e l d .  This  
s imple  p roces s  c o n s i s t s  of s c reen ing  t h e  c o l l e c t e d  m a t e r i a l  through a  s c reen  wi th  
l a r g e  enough openings t o  a l low t h e  seeds  o r  f r u i t s  t o  p a s s  through. Coarse t r a s h  
and was te  a r e  l e f t  on top  of t h e  s c r e e n  t o  be d i sca rded .  A second sc reen ing  i s  



made wi th  a  s c reen  too  small t o  a l low t h e  d e s i r e d  seed t o  pas s  through. The 
seeds  a r e  kept  on top  and f i n e  waste  pas ses  through f o r  d i s c a r d i n g .  Screens can 
be cons t ruc t ed  from hardware c l o t h  o r  f i n e  wire  mesh mounted on wooden frames. 

THRESHING 


Modern agronomic th re sh ing  machines a r e  c a l l e d  combines because they a r e  
a combination of a  f eed ing  s e c t i o n  ( c o n s i s t i n g  of r e e l ,  d i v i d e r ,  c u t t e r b a r ,  and 
f eed ing  mechanism) and a  t h r e s h i n g  s e c t i o n .  I n  h a r v e s t i n g  seeds  of wildland 
s p e c i e s ,  we r a r e l y  have t h e  oppor tuni ty  t o  use  a combine. The processes  i nhe ren t  
i n  t h e  t h r e s h i n g  s e c t i o n  of a combine a r e  worthwhile t o  review because t h e s e  same 
p roces ses  a r e  neces sa ry  i n  hand o r  mechanical t h re sh ing .  

Mechanical t h r e s h e r s  c o n s i s t  of a th re sh ing  c y l i n d e r  and f i x e d  concave bars .  
The t u r n i n g  c y l i n d e r  b a r s  rub  t h e  herbage ( s t raw)  and seeds  a g a i n s t  t h e  f i xed  
concave b a r s .  T h i s  a c t i o n  breaks t h e  seeds  o r  f r u i t  bases  from t h e  i n f l o r e s -  
cences and o f t e n  removes t h e  glumes, b r a c t s ,  pods, o r  f r u i t s  covering t h e  seeds.  
The adjustment  of t h e  c l ea rance  between c y l i n d e r  and concave b a r s  i s  of t h e  u t -  
most importance i n  mechanical t h re sh ing .  A g e n e r a l  r u l e  i s  t o  have a  c l ea rance  
of one and one-half t imes t h e  th i ckness  of long seeds  o r  one and one-half times 
t h e  d iameter  of round seeds  ( 9 ) .  

There a r e  v e r s a t i l e  smal l  p l o t  t h r e s h e r s  t h a t  a r e  adapted t o  t h re sh ing  sniall  
l o t s  of seeds  of wi ld land  spec i e s  (8). S p e c i a l  rubber-coated concave b a r s  a r e  
a v a i l a b l e  f o r  t h e s e  sma l l  t h r e s h e r s  t o  reduce damage t o  f r a g i l e  seeds .  

Hand T h r e s h i n g  

Hand t h r e s h i n g  d u p l i c a t e s  t h e  a c t i o n  of concave b a r s  i n  t h e  mechanical 
t h r e s h i n g  c y l i n d e r s .  The o b j e c t  is  t o  rub t h e  seeds  t o  break loose  t h e  i n f l o t -  
escences  o r  f r u i t  cover ing .  

A s imple  t h r e s h i n g  method i s  t o  rub t h e  c o l l e c t e d  m a t e r i a l  a g a i n s t  a coarse  
s c reen .  A more e f f i c i e n t  method i s  t o  cover  two wooden paddles  with rough rub- 
be r  rnatting ( f i g .  1 ) .  Rubbing t h e  c o l l e c t e d  m a t e r i a l  between t h e  paddles  o r  on 
top of a  coa r se  s c r e e n  th re shes  t h e  seeds .  I f  a l a r g e  volume of m a t e r i a l  i s  t o  
be  threshed ,  t h i s  i s  a very t i m e - and energy-consuming ope ra t ion .  A s imple  
th re sh ing  c y l i n d e r  can be made by c u t t i n g  a t i r e  inne r tube .  The c o l l e c t e d  ma-
t e r i a l  i s  poured i n t o  t h e  c u t  end of t h e  tube ,  and t h e  tube  i s  rubbed by hand o r  
f o o t  u n t i l  t h e  seed  i s  threshed  c l ean .  Another s imple  th re sh ing  dev ice  involves  
t he  u s e  of two c l a y  b r i c k s  o r  t h e  ha lves  of a s i n g l e  b r i c k .  This  technique  i s  
e s p e c i a l l y  a p p l i c a b l e  t o  s eeds  borne in capsu le s  o r  n o n s p l i t t i n g  pods. PI-ace 
t h e  f r u i t s ,  c a p s u l e s ,  and pods between t h e  b r i c k s  and p r e s s  w i t h  a  g r ind ing  ac- 
t i o n .  Leaving a few stems i n  t h e  sample w i t h  t h e  f r u i t s  i n s u r e s  ample spac ing  
s o  t h e  seeds  a r e  n o t  crushed.  

Hammer Mills 
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GLOSSARY 


Achene.--A small, d ry ,  hard ,  i n d e h i s c e n t ,  one-seed f r u i t .  

Afterripening.--The c o l l e c t i v e  changes t h a t  occur  i n  a  dormant seed t h a t  makes 
i t  capable  of germinat ion.  It i s  u s u a l l y  cons idered  t o  denote  phys io log ica l  
change. 

d i r - s c r e e n  cleaner.--The b a s i c  p i e c e  of equipment f o r  c l ean ing  seed ,  u t i l i z i n g  
a i r f l o w  and p e r f o r a t e d  screens .  Also c a l l e d  a fanning  m i l l .  

~ n t h e s i s . - - S t r i c t l y ,  t h e  t ime of expansion o f  t h e  f lower bu t  a l s o  t h e  per iod  
du r ing  which t h e  f lower  i s  open and f u n c t i o n a l .  

AQSA.--Association of O f f i c i a l  Seed Analys ts ,  

A r i 1 . - - A  p o r t i o n  of t h e  p l a c e n t a  adher ing  about t h e  hilum of a seed.  

Aspirator.--An a i r b l a s t  seed s e p a r a t o r .  

dwn.--A t e r m i n a l ,  s l ende r  b r i s t l e  on a n  organ, such a s  a g r a s s  ca ryops i s .  

~ea rd . - -S t rong ,  s t i f f  h a i r .  Of ten  used f o r  awn. 

~erry.--A s imple ,  f l e s h y  o r  pulpy and ,  u s u a l l y ,  many-seeded f r u i t .  

Bract.--A reduced l e a f  subtending  a  f l ower ,  u s u a l l y  a s s o c i a t e d  w i t h  a n  i n f l o r -  
escence.  

Callus.--A hard o r  thickened l a y e r  a t  t h e  base  of c e r t a i n  g r a s s  f l o r e t s .  

Calyx.--The e x t e r n a l ,  u s u a l l y  green ,  whorl of a  f lower ,  c o n t r a s t e d  wi th  t h e  inne r  
showy c o r o l l a .  

Capsule.--A d r y ,  deh i scen t  f r u i t  composed of more than  one c a r p e l .  

Caryopsis.--The g r a i n  o r  f r u i t  of g r a s s e s .  

Chaff.--The seed covering and o t h e r  d e b r i s  s epa ra t ed  from t h e  seed du r ing  thresh-  
ing.  

Corolla.--The i n n e r  p e r i a n t h  of a f l ower ,  composed of co lo red  p e t a l s .  

Corymb.--An inde terminant  i n f l o r e s c e n c e  i n  which t h e  lower p e d i c e l s  a r i s i n g  from 
t h e  peduncle a r e  s u c c e s s i v e l y  longe r  than  the  upper ones,  g iv ing  a rounded 
o r  f la t - topped  appearance.  

Cotyledon.--Seed l e a f  of t h e  embryo. 

Cu1m.--The type  o f  hol low o r  p i t h y ,  s l e n d e r  stem found i n  g r a s s e s  and sedges. 

Cyme.--A type of i n f l o r e s c e n c e  i n  which t h e  main a x i s  ends i n  a f lower.  



oehiscence.--The splitting open at maturity of pods of capsules along definite 

lines or sutures. 


Dormancy.--A physical or physiological condition of a viable seed that prevents 

germination even in the presence of otherwise favorable germination condi- 

tions. 


Embryo.--The beginning of a plant or apparent plantlet in a seed. 


Endocarp.--Inner layer of the fruit wall or pericarp. 


Endosperm.--The tissue of seeds that develop from sexual fusion of the polar 

nuclei of the ovule and the second male sperm cell. 


Far-red light.--The radiant energy in the long wavelength range of the visible 

spectrum between 700 and 760 nanometers. 


Florets.--The individual flowers of the sunflower and grass families. 


Fruit.--A mature ovary and any associated parts. 


Gibberellic acids.--A group of growth-promoting substances first discovered in 

the Gibberella spp. They regulate growth responses and appear to be a uni-

versal component of seeds. 


G1umes.--The pair of bracts that occur at the base of a grass spikelet. 


Hard seed.--A seed that is dormant because of its seedcoat and is impervious to 

either water or oxygen. 


Hi1um.--The scar remaining on the seed at the place of its detachment from the 

seedstalk. 


Imbibition.--The initial step in seed germination involving the uptake of mois- 

ture by absorption of the seed tissue from the germination media. 


Indehiscent.--Pods or capsules that do not split open at maturity along definite 

lines or sutures. 


Indeterminate flower.--A flower that terminates in a bud, which continues to be 

meristematic throughout the growing season, resulting in flowers of different 

maturity within the same inflorescence. 


Inflorescence.--The flowering structure of a plant; far example, the umbel, spike, 

or panicle. 


ISTA.--International Seed Testing Association. 


Lemma.--One of two bracts of the grass floret. 


Meristematic.--A formative plant tissue made up of cells capable.of dividing 

indefinitely and giving rise to new cells. 




Noxious weed.--A weed species that is defined by law as being a threat to agri- 

culture, to living beings, or to the general public. 


palea.--One of the thin bracts of grass floret enclosing the caryopsis and lo- 

cated on the side opposite the embryo, 


pappus.--The modified calyx-limb in Compositae, consisting of a crown of bristles 

or scales on the summit of the achene. 


Pedicel.--The stalk of a single flower in a flower cluster or of a spikelet in 

grasses. 


Peduncle.--The general term for the stalk of a flower or a cluster of flowers. 


~ericarp.--The ripened walls of the ovary, referring to a fruit. 


Pheno1ogy.--The study of growth stages of plants. 


Raceme.--A simple, elongated inflorescence with each flower of nearly equal 

length stalks. 


~achis.--The central stem or axis of a spike, raceme, or compound leaf. 


Scarification.--The process of mechanically or chemically abrading a seedcoat 

to make it more permeable to water. 


Second-year twig.--Twig produced during previous growing season in contrast to 

current annual growth, which is produced in the same season as flowering 

occurs. 


Seedcoat.--The protective covering of a seed. 


Sepal.--A leaf or segment of the calyx. 


sessile,--Attached directly by the base, not stalked. 


spike.--A basic type of inflorescence in which the flowers arise along the rachis 

and are essentially sessile. 


spikelet.--The unit of the grass flower that includes the two basal glumes and 

one or more florets. 


Stratification.--The practice of exposing imbibed seeds to cool (5' to 10' C) 

(sometimes warm) temperatures prior to germination in order to break dormancy. 


Tetrazo1ium.--A class of chemicals that have the ability to accept hydrogen atoms 

from dehydrogenase enzymes during the respiration process in viable seeds. 


Urtic1e.--A small, thin-walled, one-seeded fruit in which the seed is only loosely 

attached to the pericarp. 


Viable,--Alive. In seeds, viable indicates that a seed contains structures and 

subatances, including enzyme systems, that give it the capacity to germinate 

under favorable conditions in the absence of dormancy. 
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