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Black cher ry  (Prunus serstfaa E h r k )  seedling seed orchards are now 
being e s t ab l i shed  on the Allegheny and Monongahela National ?ares's 
F i g  1 )  It has been estimated tha t  ten to twenty years nay be requi red  
from t h e  time t h a t  a seed orchard is established unt i l  i t  begins t o  produce 
l a r g e  q u a n t i t i e s  of seed, Therefore, anything that could be done t o  reduce 
t h i s  time and enhance t h e  growth sf  the orchard trees would have 
s u b s t a n t i a l  economic benef i ts ,  and would hasten t h e  availability of 
genetically-improved seed. 

F e r t i l i z a t i o n  has been used successfully in o the r  species to stlratbulate 
f lowering and improve the  seed yield of o lde r  trees (5, 2 ,  3, 4, 5, 6 ,  7, 
and o t h e r s ) ,  but  t h e r e  i s  a csnsi8erabIe difference between stimmlating 
mature t r e e s  t o  produce higher seed  yields and inducing young trees to 
flower e a r l i e r .  Woody plants  apparently must reach a certaln stage of 
development before  f lowerjag and fruit production begins ,  It I s  not known 
i f  t h i s  s t a g e  of development i s  a certain age or a certain s i ze ,  o r  bow 
t h i s  s t a g e  may be modified by cultural techniques t h a t  accelerate growth. 
I f  s i z e  is t h e  important fac tor ,  i t  seems probable  that early flowering 
might be achieved i n  seed orchards by fertilization if the Eer t i l l  7 zers 
induced seedl ings  t o  grow faster and reach c r i t i c a l  s i z e  ear l ier*  

This  study i s  being conducted with 17 half-sib families of black cherry 
es t ab l i shed  a t  t h e  Blue Jay Seed Orchard en t he  Allegheny National F o r e s t ,  
The o b j e c t i v e  i s  t o  de te rn ine  t h e  effect of annual applications of 
n i t rogen (N) and phosphorus (P) on their vegetative growth, flowering, 
and seed production. The o r i g i n a l  i n t e n t i o n  was to l i m i t  this st;sdy t o  
f lowering and seed production, but uyon the suggestion sf the research 
people a t  t h e  NEFES a t  Warren, vegetat ive growth was included,  i n  v i e w  of 
t h e  f a c t  t h a t  gene t i c  v a r i a t i o n  i n  vegetative growth response ~ i g h t  be 
asce r t a ined .  This  paper r e p o r t s  the resul ts  o f  four  growing seasons 
a f t e r  p l an t ing ,  and a f t e r  t w o  annual applications o f  fertilizers* 

F e r t i l i z e r  app l i ca t ions  for subsequent plantings, based upon results 
of t h i s  s tudy,  w i l l  be incorpsra ted  into t h e  Blue Say Seed Orchard 
management p lan  wi th  t h e  view o f  stimulating early initiation of seed 
production and maximizing continuing product ion,  

Fo res t e r ,  Allegheny National Forest  and Research Forester, 
Northeastern Fores t  Experiment Station, respectively, Warren, Pennsylvania, 



Figu re  1,--The Allegheny 3atisnal Forest  Seed Orchard fou r  growing seasons  
after p l a n t i n g ,  

-7 i h e  S i s h c 2  Knob Seed Orchard is located on a d i f f e r e n t  s o i l  series 
and t y p e ,  :"I~:~dever, the o r i g i n a l  o i l  analysis showed a somewha.tr lesser 
amc~rnt o f  both  phosphorus and potassfurn than t he  Blue Jay s i t e  and so  i t  
seems reasonable ~o ~ ~ p e c t  t h i s  orchard would also b e n e f i t  from t h e  same 
f e r t i l P z e r  a p p l i c a  tisns, 

T h e  study area is l o r a c e d  on the Allegheny P l a t e a u  near Mar i env i l l e  
in ncrt!iwes:.ern Peel-nsylvania. S o i l s  are a Hazelton/Cookport sandy loam 
complex t h a ~  iq weii to moderately-well drained and g e n e r a l l y  deeper  t han  
three fee t  r3 5ed rock n r  f r a g i p a n ,  Laboratory analyses of t h e  s u r f a c e  
six-inches ~f soel ind%cated  25 Ibs/h extractable P, 147 lbs /A e x t r a c t a b l e  
K, and a pi3 o f  4*S - t y p i c a l  values for forest soils i n  t h i s  a r e a .  
Topographic 2osHtia-n i s  on a broad flat r i d g e t o p ,  

Prior to c l e a r i n g  and site ?repara t ion  the area supported a wel l -s tocked,  
middle-aged stand o f  black cherry and sugar maple (Acer saccharum Xarsh) .  
In 1968 a f t e r  r ~ m o v a l  of the vegetatisn, brush was p i l e d  and burned, 
stumps removed, and t h e  land leveled w i t h  a dozer .  Lime w a s  a p p l i e d  a t  
2.5  tons/^ and 0-20-20 fertilizer at 500 ibs/A ( equ iva l en t  t o  44 ibs /A P 
and 83 1Ss/J. I<). Additionally, the entire area was fenced t o  e l i m i n a t e  
browsing Ercm d e r ,  



I n  t h e  s p r i n g  of 1969, 17 black cher ry  f a m i l i e s  were outplanted a s  
1-0 s tock.  These seed l ings  were grown i n  t h e  S t a t e  Nursery a t  C l e a r f i e l d ,  
Pennsylvania,  from open-pollinated seed co l l ec t ed  from supe r io r  phenotypes 
which were s e l e c t e d  f o r  t h e i r  outstanding growth r a t e  and form i n  
Pennsylvania and West Virg in ia .  

The orchard c o n s i s t s  of four  blocks,  each containing fou r  seed l ings  
from 17 f a m i l i e s ,  planted a t  a  spacing of 8 X 8 f e e t .  Af ter  p l an t ing ,  
each seed l ing  was tagged t o  i d e n t i f y  i t s  parent ,  and hardwood bark mulch 
w a s  appl ied  t o  a  4-foot c i r c u l a r  a rea  around t h e i r  base t o  c o n t r o l  competing 
vegeta t ion ,  

Two yea r s  a f t e r  p l an t ing ,  two blocks were randomly se l ec t ed  f o r  
f e r t i l i z a t i o n  t reatment .  The two u n f e r t i l i z e d  blocks were used a s  con t ro l s .  
I n  1971 (spr ing  of t h i r d  growing season) f e r t i l i z e r s  were appl ied  t o  a l l  
seedl ings  of each family i n  blocks two and fou r  a t  t h e  r a t e  of 100 lbs/A N 
and 200 lbs/A P205. I n  succeeding years  t h e  annual N r a t e  was increased 
t o  300 lbs/A. I n  terms of amounts of elements per  t r e e  t h i s  was 40 grams 
of n i t rogen  and 11 grams of phosphorus. F e r t i l i z e r s  were confined t o  
c i r c u l a r  &foot  diameter p l o t s  and were appl ied  i n  two equal  doses during 
e a r l y  May and l a t e  June of each year  t o  i n s u r e  n u t r i e n t  a v a i l a b i l i t y  
throughout t h e  e n t i r e  growing season. Urea and t r i p l e  superphosphate 
were used a s  n u t r i e n t  sources.  F e r t i l i z e r s  were appl ied  t o  t h e  mineral  
s o i l  a f t e r  raking t h e  mulch away from t h e  seedl ings  and t h e  mulch was then 
replaced.  Because t h e r e  was no phys ica l  s epa ra t ion  between f e r t i l i z e d  
and u n f e r t i l i z e d  blocks, 3-foot deep t renches  were dug, l i ned  wi th  
polyethylene,  and r e f i l l e d  with s o i l  t o  in su re  t h a t  n i t r a t e s  from 
f e r t i l i z e d  blocks would not  a f f e c t  seedl ings  i n  ad jacent  u n f e r t i l i z e d  
blocks. 

To r e so lve  t h e  problem of comparing he ight  and diameter growth 
between s i n g l e  and mul t ip l e  stemmed t r e e s ,  c o r r e c t i v e  pruning was done i n  
the f a l l  of 1972 t o  produce only s i n g l e  stem ind iv idua l s ,  This  was 
necessary because many t r e e s  had mul t ip l e  stems o r i g i n a t i n g  near  ground 
l e v e l  which were competing more o r  less equal ly .  Addi t ional ly ,  a  pa in t  
band w a s  appl ied  t o  t h e  stem 30 can above ground l e v e l  t o  i n s u r e  
comparabi l i ty  among f u t u r e  diameter measurements. 

Annual measurement of t o t a l  seedl ing  he ight ,  cu r ren t  he ight  growth, 
and diameter a t  30 cm above ground l e v e l  have been recorded each f a l l  
s i n c e  1970. Addi t ional ly ,  a l l  s eed l ings  were inspected each sp r ing  f o r  
f lower production, 

RESULTS 

Survival  - I n i t i a l  seedl ing  su rv iva l  was good i n  comparison t o  many 
o the r  hardwood p lan t ings ,  A l l  but  t h r e e  of t h e  272 planted t r e e s  survived 
through t h e  second growing season. However, i n  t h e  t h i r d  year  m o r t a l i t y  
increased,  apparent ly  from severe  i c e  and snow damage occurr ing i n  t h e  
second winter  (1970-1971), producing e f f e c t s  s t i l l  prominent t h r e e  years  
later (Fig. 2).  There was no apparent  r e l a t i o n s h i p  between m o r t a l i t y  and 
family,  but gene ra l ly  t h e  smal les t  i nd iv idua l s  s t i l l  s u f f e r i n g  from 
p lan t ing  shock had t h e  h ighes t  dea th  r a t e s ,  



Figure 2.--Early snow and i c e  damage was acu te  on some seedl ings .  

F e r t i l i z a t i o n  ( f i r s t  app l i ca t ion  two seasons a f t e r  p l an t ing )  has  had 
an important r o l e  i n  reducing m o r t a l i t y  from t h i s  cause ( f i g .  3) .  I n  
1971, m o r t a l i t y  i n  the  f e r t i l i z e d  blocks was only about one-third of 
t h a t  which occurred i n  the  u n f e r t i l i z e d  blocks,  r e f l e c t i n g  t h e  apparent  
a b i l i t y  of f e r t i l i z e d  seedl ings  t o  respond from i c e  and snow breakage of 
t h e  previous winter .  Moreover, t h i s  e f f e c t  p e r s i s t e d  through t h e  1972 
season where m o r t a l i t y  continued i n  t h e  u n f e r t i l i z e d  blocks from t h e  l o s s  
of weakened ind iv idua l s  which had not  died t h e  previous year .  

I n  t h e  spr ing  of 1973 a t t a c k  by t h e  peach t r e e  borer  (Sanninoidea 
e x i t i o s a )  caused t h r e e  l a r g e  f e r t i l i z e d  t r e e s  t o  d i e .  There were no 
PP 

a t t a c k s  on u n f e r t i l i z e d  t r e e s .  Because t h i s  i n s e c t  gene ra l ly  a t t a c k s  
t r e e s  only af ter  they have a t t a i n e d  a basal diameter of about 2 inches ,  
t h e  l a r g e s t  and f a s t e s t  growers are most suscep t ib l e  s i n c e  they reach t h e  
c r i t i c a l  s i z e  f irst ,  Since t h e  trees i n  our orebard a r e  s t i l l  no t  very  
l a r g e  they a r e  unable t o  withstand borer  i n j u r y  and one a t t a c k  is usua l ly  
f a t a l  ( f i g ,  4 1 ,  Therefore, beginning i n  1973 a c o n t r o l  program was 
i n i t i a t e d ;  Thiodan, 50% wetable powder a t  t h e  r a t e  of 1 1 / 2  pounds/100 
ga l lons  of water ,  w i l l  be used t o  soak a l l  stems t o  a he ight  of 30 cm 
twice annual ly ( Ju ly  15-20, August 10-15). 



i g u r e  3*--Mortali ty as a f f e c t e d  by f e r t i l i z a t i o n  (ad jus ted  
for m o r t a l i t y  i n  one s e c t i o n  of block 4 due t o  
poor s o i l  d ra inage ;  t r e e s  p lan ted  i n  s p r i n g  1969 
and f e r t i l i z e d  i n  s p r i n g  1971). 

Figure 4.--A l a r g e  b lack  cher ry  orchard t r e e  dying 
from peach bo re r  a t t a c k  i n  t h e  f i f t h  season  
a f t e r  p l an t ing .  



Addit ional  m o r t a l i t y  and poor growth was caused by a drainage problem 
which occurred pr imar i ly  i n  blocks t h r e e  and fou r .  Trees t h a t  died i n  
1973 were el iminated from cons idera t ion .  This  requi red  revision of the  
1971 and 1972 d a t a  t o  e l imina te  da ta  from t r e e s  t h a t  were a l i v e  a t  the 
t i m e  of measurement hut  subsequently died.  

It i s  hoged t h a t  t h i s  problem has now been correc ted ,  as drain  tile 
w a s  i n s t a l l e d  i n  t h e  w e t  po r t ions  of t h e  seed orchard i n  J u l y  1993, 

- Response t o  f e r t i l i z a t i o n  va r i ed  considerably aasng 
f a m i l i e s  (Fig, 5) .  I n  1971 a11 farn i l ies  but  one showed a p o s i t i v e  heigIat  
response, a l though t h e  inc rease  va r i ed  from 1 t o  33 cm (2  t o  151 percent) 
bu t  d i f f e rences  were s t a t i s t i c a l l y  s i g n i f i c a n t  (P < ,051 f o r  only  f ive  
f a m i l i e s -  I n  1972 a l l  bu t  two f a m i l i e s  responded p o s i t i v e l y ,  wi th  response 
ranging from 4 t o  4 4  em (10 t o  165 percent)  and d i f f e rences  being 
s i g n i f i c a n t  (g < .05) f o r  fou r  faanilies.  Average 2-year height  increnent 
f o r  a l l  f a m i l i e s  without f e r t i l i z a t i o n  was 28 em, whereas growth with 
f e r t i l i z a t i o n  was 43 em, represent ing  an, overall. response of 3-25 crer or a 
56 percent  Lnerease. Famil ies  t h a t  showed t h e  b e s t  growth response in 
1971 were not usua l ly  those t h a t  were most responsive in 1972. Family 
P10-20 w a s  an exception; It ranked second i n  f e r t i l i z e d  growth i n  1971 and 
f i r s t  i n  1972, 

Generally,  t h e  f a s t e s t  growing f a m i l i e s  wi th  f e r t i l i z a t i o n  were not 
t h e  f a s t e s t  without  f e r t i l i z a t i o n ,  and t h e  b e s t  unfertilized families 
were usua l ly  less responsive t o  f e r t i l i z a t i o n  than t h e  slower growers, 
Nevertheless ,  1972 height  growth f o r  t h e  f i v e  f a s t e s t  growers w i t h  
f e r t i l i z a t i o n  amounted ts 58 em, whereas t h e  f i v e  f a s t e s t  growing 
u n f e r t i l i z e d  f m i l i e s  grew only 38 can, represent ing  a 53 percent increase 
i n  height growth obta inable  through f e r t i l i z a t i o n  over  and above t h a t  
from gene t i c  s e l e c t i o n  alone.  Since only t h e  f a s t e s t  growing families are 
used as a basis of comparison, t h e  growth r a t e s  obtained are due to a 
combination of family s e l e c t i o n  and f e r t i l i z a t i o n .  The increased  growth 
r a t e  (over u n f e r t i l i z e d )  is the re fo re  due t o  f e r t i l i z a t i o n  alone, Similar 
c a l c u l a t i o n s  f o r  1971 ( f i r s t  year  of f e r t i l i z a t i o n )  showed a gain s f  22 cm 
representing a 69 percent  i nc rease  obtained by f e r t i l i z a t i o n  of selected 
f a m i l i e s  (i,e., t h e  five f a s t e s t  growing u n f e r t i l i z e d  and fertilized 
fmilies) . 

Height growth wi th in  f a m i l i e s  v a r i e s  considerably.  How much of this 
v a r i a t i o n  i s  due t o  t h e  Eaet t h a t  ha l f - s ibs  were used and how much is due 
t o  m i c r o s i t e  v a r i a t i o n  is  unkrrom. This undoubtedly accounts f o r  the lack 
of more s i gn i f i c an t  d i f f e rences  from f e r t i l i z a t i o n  where average gains 
were apprec iable .  For t h e  2-year period fol lowing f e r t i l i z a t i o n ,  annual 
within-family c o e f f i c i e n t  of v a r i a t i o n  ranged from 14 to  76 percent for 
f e r t i l i z e d  f m i l i e s  and from 26 t o  98 percent  f o r  u n f e r t i l i z e d  families, 
Moreover, t h e  m e r a g e  within-family v a r i a b i l i t y  was gene ra l ly  less i n  
f e r t i l i z e d  than i n  t h e  u n f e r t i l i z e d  b locks ,  

- It was evident  t h a t  cons iderable  block-to-block 
v a r i a t i o n  i n  he igh t  ex i s t ed  before  t h e  s tudy w a s  i n i t i a t e d .  Unfortunately, 
annual he igh t  growth da ta  f o r  t h e  years  p r i o r  t o  t h e  f e r t i l i z e r  applications 
were unavai lable .  However, mean total he igh t  i n  1970, one year before the 
study began, f o r  t h e  t r e e s  i n  blocks one and t h r e e  (excluding those that 
l a t e r  d ied)  was 74 cm. The corresponding f i g u r e  f o r  blocks t w o  and four  
( later  t o  be f e r t i l i z e d )  w a s  70 em, a d i f f e r e n c e  of minus 5 ,4  percent, 





This d i f f e r e n c e  was reversed i n  1971 and 1972 measurements. 
Unfe r t i l i zed  and f e r t i l i z e d  blocks were 96 and 102 cm respec t ive ly  f o r  
1971, a d i f f e r e n c e  of p lus  5 , 9  percent ;  t h e  1972 f i g u r e s  f o r  u n f e r t i l i z e d  
and f e r t i l i z e d  blocks were 122  and 139 cm, a d i f f e r e n c e  of p l u s  12.2 
percent .  

Basal Area Growth - Twelve f a m i l i e s  responded t o  f e r t i l i z a t i o n  wi th  
increased b a s a l  a r ea  growth i n  1971 and four teen  responded p o s i t i v e l y  i n  
1972 (Fig. 6).  A s t rong d i f f e r e n t i a l  response occurred between f a m i l i e s  
f o r  both yea r s  s i m i l a r  i n  fash ion  t o  t h a t  observed f o r  he ight  growth. 
Dif ferences  i n  growth due t o  f e r t i l i z a t i o n ,  however, were s i g n i f i c a n t  
(P < .05) f o r  only f i v e  f ami l i e s  i n  1971 and f o r  only fou r  f a m i l i e s  i n  
1972 due t o  cons iderable  within-family v a r i a b i l i t y .  Overa l l  response 
between f e r t i l i z e d  and u n f e r t i l i z e d  f a m i l i e s  ranged from 0.009 t o  0.194 
square inches i n  1971 represent ing  a maximum within-family inc rease  of 
257 percent .  I n  1972 t h e  inc rease  ranged from 0.035 t o  0.553 square inches  
and represented  a maximum within-family inc rease  of 632 percent .  Generally,  
ranking of f a m i l i e s  according t o  t h e i r  responsiveness t o  f e r t i l i z a t i o n  was 
about t h e  same f o r  both years ,  although response i n  1972 was much more 
dramatic than i n  1971. 

Basal a r e a  growth of t h e  f i v e  f a s t e s t  producing f a m i l i e s  wi th  
f e r t i l i z a t i o n  averaged 0.248 square inches i n  1971 and 0.443 square inches 
i n  1972. Correspondj.ng growth f i g u r e s  f o r  t h e  f a s t e s t  growers without  
f e r t i l i z a t i o n  were 0.138 and 0.180 square inches i n  1971 and 1972, 
r e spec t ive ly .  Thus, t h e  inc rease  i n  growth due t o  f e r t i l i z a t i o n  was 
0.110 and 0.263 square inches,  an  inc rease  of 80 and 146 percent  f o r  
1971 and 1972, r e spec t ive ly .  

Within-family basa l  a r e a  growth va r i ed  appreciably and d e t e c t i o n  of 
s i g n i f i c a n t  d i f f e rences  was doubt less ly  l imi t ed  by t h i s  f a c t o r .  
Coef f i c i en t s  of v a r i a t i o n  f o r  t h e  2-year span fol lowing f e r t i l i z a t i o n  
ranged from 35 t o  151 percent  f o r  f e r t i l i z e d  f a m i l i e s  and from 34 t o  140 
percent  f o r  u n f e r t i l i z e d  f a m i l i e s ,  Excluding t h e  extremes, within-family 
v a r i a b i l i t y  was usua l ly  l e s s  i n  u n f e r t i l i z e d  than i n  f e r t i l i z e d  blocks,  
and was gene ra l ly  g r e a t e r  than t h a t  f o r  he ight  growth. 

F o l i a r  C h a r a c t e r i s t i c s  - F o l i a r  samples were obtained from 
r e p r e s e n t a t i v e  ind iv idua l s  i n  e a r l y  September 1972. Three u n f e r t i l i z e d  
and t h r e e  f e r t i l i z e d  f a m i l i e s  were sampled. Tissue dry  weight was 
determined and analyses  were made f o r  t o t a l  N by t h e  Kjeldahl  procedure. 

S t r i k i n g  d i f f e rences  were apparent  between f e r t i l i z e d  and u n f e r t i l i z e d  
ind iv idua l s  (Table I).  F e r t i l i z a t i o n  increased l e a f  weight and t h e  
concent ra t ion  (percent)  and content  (mg/leaf) of N i n  t h e  f o l i a g e .  Based 
upon these  l imi t ed  d a t a  i t  appears  t h a t  N concent ra t ions  of about 2.00 
percent  and contents  of 5.35 mg  leaf represent  de f i c i ency  l e v e l s .  Thus, 
a response t o  appl ied  N would be forthcoming f o r  b lack  cher ry  wi th  s i m i l a r  
o r  lower f o l i a r  N composition providing t h a t  o t h e r  growth l i m i t i n g  f a c t o r s  
were not  i n  con t ro l .  Determining t h i s  c r i t i c a l  l e v e l  w i l l  provide t h e  
f o r e s t  manager with a d i agnos t i c  t o o l ,  i f  he wishes t o  maximize growth 
r a t e  by means of f e r t i l i z a t i o n .  Poss ib ly ,  c r i t i c a l  l e v e l s  w i l l  vary  with 
f a m i l i e s  and t h i s  w i l l  be reviewed more c l o s e l y  i n  t h e  forthcoming season. 





Table 1.--Certain f o l i a r  c h a r a c t e r i s t i c s  of f e r t i l i z e d  and u n f e r t i l i z e d  
b lack  cherry.  

Treatment Leaf Weight Nitrogen 

Percent mglleaf 

F e r t i l i z e d  351 3.40 11.85 

Unfe r t i l i zed  270 1.98 5.35 

Dif ference  8 1  1.42 6.50 

Whether t h e  response t o  f e r t i l i z a t i o n  i n  t h i s  s tudy i s  r e l a t e d  t o  N 
only o r  t o  a combination of P with N ,  N va lues  correspond with de f i c i ency  
l e v e l s  determined i n  o ther  f i e l d  experiments. 1 

It is not  implied t h a t  t hese  l e v e l s  represent  t h e  c r i t i c a l  concent ra t ion  
o r  content  f o r  b lack  cherry l e v e l s  above which a response t o  appl ied  N would 
not  be obta inable .  Quite  l i k e l y ,  c r i t i c a l  l e v e l s  would be s u b s t a n t i a l l y  
higher  than l e v e l s  indica ted  by t h e  con t ro l  t r e e s  s i n c e  t h i s  f o l i a g e  was a 
l i g h t  yellowish-green co lo r ,  i nd ica t ing  apparent v i s u a l  symptoms of N s t r e s s .  
The d a t a  a r e  mainly t o  extend t h e  scant  published information on f o l i a r  
l e v e l s  of black cherry.  

Flowering - Limited flowering f i r s t  occurred i n  t h e  spr ing  of 1973, four  
f u l l  growing seasons a f t e r  p lan t ing .  A l l  e i g h t  flower bearing t r e e s  were i n  
f e r t i l i z e d  blocks;  t h e r e  were no f lowers produced i n  u n f e r t i l i z e d  ind iv idua l s .  
The e i g h t  trees represented fou r  of t h e  17 f a m i l i e s  i n  t h e  t e s t .  Famil ies  
MO-10 and NO-7 flowered i n  both r e p l i c a t e s ;  f a m i l i e s  MO-23 and NE-7 each 
produced f lowers on one t r e e  i n  r e p l i c a t e  two. The average number of racemes 
per  t r e e  was s i x  and t h e  l a r g e s t  number of racemes on any one ind iv idua l  was 16. 

I n t e r e s t i n g l y ,  flower bearing t r e e s  were not  t h e  l a r g e s t  i n  t h e  orchard. 
They were average s i z e  t r e e s ,  but  were represented by ind iv idua l s  showing 
good response i n  both he ight  and basa l  a r e a  increment from f e r t i l i z a t i o n .  

Conclusions - Although i t  i s  not  poss ib l e  wi th in  a 2-year span t o  draw 
f i rm conclusions about t h e  growth behavior of our seed orchard black cherry 
under i n t e n s i v e  f e r t i l i z a t i o n  regimes, t h e  d a t a  t e n t a t i v e l y  i n d i c a t e  t h a t :  

F e r t i l i z e r s  appl ied  two seasons a f t e r  p l an t ing  (with c o n t r o l  of competing 
cover) e f f e c t i v e l y  reduced m o r t a l i t y  due t o  p l an t ing  shock and i c e  
breakage, 

Response t o  f e r t i l i z a t i o n  wi th in  our 17 black cher ry  f a m i l i e s  va r i ed  
s u b s t a n t i a l l y .  Cer ta in  f a m i l i e s  responded dramat ica l ly  while  o t h e r s  

* 
d id  no t ,  i nd ica t ing  t h a t  t h e r e  i s  cons iderable  gene t i c  v a r i a b i l i t y  
wi th  r e spec t  t o  n u t r i e n t  requirements f o r  maximum production. 

Unpublished f o l i a r  d a t a  on f i l e  a t  NEFES, Warren, Pennsylvania. 



Growth r a t e s  wi th in  our  pool of f a m i l i e s  can be increased s u b s t a n t i a l l y  
by f e r t i l i z a t i o n .  Our test suggests  t h a t  j uven i l e  he ight  and basa l  a r e a  
growth r a t e s  can be e a s i l y  increased by more than 50 and 145 percent ,  
r e spec t ive ly  - and perhaps more by propagating only t h e  one o r  two most 
responsive f a m i l i e s  t o  f e r t i l i z a t i o n .  It  i s  important t o  emphasize, 
however, t h a t  t h i s  orchard s i t e  i s  n u t r i e n t  d e f i c i e n t ,  and o the r  sites 
with inc reas ing ly  b e t t e r  n u t r i e n t  regimes might r e a c t  d i f f e r e n t l y  - 
presumably wi th  decreasing response. 

The f a c t  t h a t  t h e  f i v e  f a s t e s t  growing f ami l i e s  without f e r t i l i z e r  were 
gene ra l ly  not  t h e  same f a m i l i e s  a s  t h e  f a s t e s t  growers i n  t h e  f e r t i l i z e d  
blocks holds impl ica t ions  f o r  f u t u r e  progeny t e s t i n g ,  i f  we a n t i c i p a t e  
f e r t i l i z a t i o n  w i l l  be a  common timber management p r a c t i c e  i n  t h e  f u t u r e .  
This  f inding  should not  be s u r p r i s i n g  i n  view of t h e  corn breeders '  
experience i n  which t h e  b e s t  producers without f e r t i l i z e r  d id  not  
always show up t h e  bes t  i n  f e r t i l i z e r  t e s t s .  

F o l i a r  N l e v e l s  of about 2.00 percent  and 5.35 mg/leaf r ep resen t  
def ic iency ,  and a  response t o  appl ied  N i s  l i k e l y  a t  o r  below t h i s  
s t a t e  of n u t r i t i o n .  C r i t i c a l  f o l i a r  N l e v e l s  probably exceed these  
va lues  s i n c e  v i s u a l  symptoms of N s t r e s s  were apparent .  

F e r t i l i z a t i o n  promoted e a r l y  flowering i n  four  f ami l i e s .  The f i r s t  
flower c l u s t e r s  were observed fou r  years  a f t e r  p l an t ing  (spr ing  of 
f i f t h  growing season).  It i s  impossible t o  draw f i rm conclusions 
about f lowering when such a small  number of t r e e s  have flowered. 
However, t h e  f a c t  t h a t  a l l  flower bearing t r e e s  were i n  f e r t i l i z e d  
blocks and t h a t  only four  of t h e  17 f ami l i e s  flowered i s  sugges t ive  
t h a t  e a r l y  f lowering can be induced by f e r t i l i z a t i o n  and t h a t  i t  is  
under s t rong gene t i c  con t ro l .  It  is  a l s o  encouraging t h a t  even a 
small  number of t r e e s  have flowered a t  such an e a r l y  age. I n  t h e  
event t h a t  many more t r e e s  flower i n  t h e  orchard next year  t h e  
conclusion t h a t  some black cher ry  seedl ing  f ami l i e s  w i l l  produce seed 
a t  an e a r l y  age under in t ens ive  n u t r i e n t  regimes can be confirmed o r  
r e j ec t ed .  
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Height growth of e a s t e r n  white  pine seed sources represent ing  t h e  
most nor thern  and southern p lant ings  by t h e  Northeastern Fores t  Experiment 
S t a t ion .  For information on t h e  performance of provenance t e s t s  of 
eastern white  pine i n  t h e  Lake S t a t e s  s e e  a r t i c l e  beginning on page 3 6 .  
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DISCUSSION 

Cri tchf ie ld  - I want t o  ask about the spacing i n  t h e  seed orchard. 

Dorn - 8 X 8 ,  - 
Long - 1s t h e r e  any rindfca"c5aara from your folianr analysis thae the  

ind iv id$~aIs  that flowered w i l l  be pecul iar  i n  any way? 

Dorn - No, I can ' t  say  one way o r  the  o ther  because f o r  fo l i a r  ana lys i s  - 
w e  only took four  f m i l b e s  from each l o t ,  r a t h e r  than a sample 

from each tree* 

Schmitt - I want to go back t o  Cr i t chf ie ld ' s  question. I was a l i t t l e  
surprised by the  8 X 8 spacing, This seedling seed orchard 

you have is a l s o  $he progeny test. Is t h a t  correc t?  

Dorn - No, - 
Schmitt - Why a r e  you doing mul t ip le  s e l e c t i v e  pruning? 

Dorn - Well, we wouldn't except for the  purposes of t h i s  study. It is - 
not a progeay test* W e  have other  prsgerry t e s t s  t o  base our 

roguing on, and that is whgr we f e l t  we could do cor rec t ive  pruniflg and. 
apply fertl%izerm It really bs~uldfs't h a r t  the  seed orchard because t h e  
roguing would be based on other  progeny t e s t s .  That is why we were willing 
t o  do a l l  of these  various things an these t r e e s ,  

Lee  - How much ga in  i n  kreighs d id  you g e t  due t o  f e r t i l i z a t i o n  as coacapared - 
with the growth differentiation between the  two extreme famil ies?  

Dorn - Average gain 0% t h e  fertilized trees was S 6 X ,  but i t  var ied  a - 
great deal detween families. They only grew on the  average of 

a l i t t l e  over a foot  a year, and you might be  thinking t h i s  p r e t t y  poor 
growth f ox  black cherry, which i t  i s ,  One of the  reasons is some sf  these  
t r e e s  in these paorly drained areas grew v i r t u a l l y  none and they were 
averaged i n  with the res$ sf the  trees which brsught t h e  average way down. 
Now some of these trees grew three f e e t  a year,  which is more what you 
should be able t o  expect, 




