
CONE AND SEED YIELDS IN WHITE SPRUCE SEED PRODUCTION AREAS 

by John A. Pitcher" 

Seed Production Areas 

The source of seed is an important consider- 
ation in the reforestation program on the National 
Forests in the North Central Region. Thirty-f ive 
seed production areas have been set up in "che  
Region, along the lines proposed by the North 
Central Forest Experiment Station, to provide con- 
trol of seed source. Red pine, white pine, shortleaf 
and loblolly pine, and white spruce areas have 
been established. Including isolation zones, 1.500 
acres are involved. JAnticipated average annual 
yield is about 2,000 pounds of cleaned seed. 

Nine of these seed production areas are estab- 
lished for white spruce. During the autumn of 
1964, cone collections were carried out in four of 
them and cost records carefully kept. Table 1 sum- 
marizes the yields and costs. 

Cost of Seed 

White spruce seed production areas on National 
Forest lands are set up with an average anticipated 
life of 20 years. Average cost of establishment 
runs about $250 per acre. This includes selection 
of area, marking, road construction, signs, super- 
vision, and overhead costs. Compounded at 4 per- 
cent for 20 years this investment would yield 
$547.78. Prorated amortization is $27.39 per acre 
per year. Annual maintenance costs for roads, 
brush, insect and disease control, etc., run about 
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$8 per acre per yc;ir Tota l  aniortization is thert 
f o r p  $27.:3!1 S(i 00 $33 39 per acre per yen 

:\viiragr scot1 yii.lti i s  espcctcd to be 2.4 pound 
p a  acre ~ C T  y ~ " a ~ '  P:ac,li poelnd of sped would they 
f o re  carry  the ixrvustmt~mik and  rrlaintenance cost 
of ol3eratlsag theh seed production area. Thi 
amounts to $14.75. 'To tbls is added the cost 0 
collect lorn and cxt ract ion, .cvhich amounted t 
$28.34 per pound In 1964. The  total cost of tre 
seed from white sprucr? secd production areas fo  
the 1963 collectior~ bras $43.09 per pound. 

The average cost o f  cleaned white spruce seel 
obtained from b~ayirlg cones rn the fall of 196 
was $9.84 per pound. Seed from white spruce see1 
prodtlction areas was costing us $33.25 more pe 
potlnd, or about 3l2 tlrnes the cost of buying cone 
from general codlcctions. 

Cost of  PLanl-;ng Stmk 

Allyone who has had ntarsery experience rt 
aiizes that the cost of seed is a minor part of th 
cost of producing glantrng stock. Btrt just wha 
was this "expensive" seed doirag to our stock costs 
Could we afford to continue this program? 

Referring to table 1, we find that seed produc 
tion area seed. gives us more pure, live seed pe 
pound. This means fewer pounds of seed ar 
needed. to yield any given number of seedling! 
An analysis of the seed cost per thousand plantab11 
seedlings shows the following: 

Table 1.--Yield and c o s t  comparison f o r  collectlans from 3ccd prnd~ittlon arras and 
general collect~ons, 1964 

. Seed cost : S t0ck cost 
Seed production area :Cone yie1d:Clean seed: Cost/lb. :~djubtec.i Piantable . 

Per . j clean seed: coit/ib.i'j seedlinga/lb.~" : " tnousanrf per  ' : thousand 
Bushels Lbs. Lbslbu. Dollars Dollars Ttlousands ~ollars - - - Cents 

Oconto River 12 .0 14.8 1.2 29.12 43.87 144.7 30.3 24.39 
Gates Lake 32 .O 39.4 1.2 33.83 48 - 5 8  176.1 27.5 24.36 
Watersmeet 10.5 10.7 1.0 47.65 62.10 160.3 35.9 24.48 
Gilfillan 16.0 24.8 1.6 10.83 25.58 126.3 20.2 24.29  

Total or (average) 70.5 89.8 (1.3) (28.34) 143.09) (155.4) (27.7) (24.37) 

General collection - 
Superior Nat. Forest 98.5 71.1 .7 11.52 11.52 146,1 7.9 24.09 
Chippewa Nat. Forest 305.0 262.9 .9 9.39 9.39 142.9 6 . 6  24.09 

Total or (average) 403.5 333.9 (.8) (9.84) 
(9.84) (144.4) ( 6  8) (24*09) 

7 
- 

i/ ~ctual cost of collection and extraction plus annual prorated investment costs. 
No adjustment for general collections. 

2/ (0.746)(purity x germination x no. seeds per pound) = number plantable seedl~ngs p e r  pound. 



I 144,000 seetiiings at $9 23 i /  ii, 
--6.8$ per thousar~tl 
-4 

155,000 seedlings nt $43 O!)/ih 
- 27.7@ per thor_i,s;irlii - 

The resultant inri.'\asi. i i l  t i l f t  ciht of  p ~ a ~ ~ ~ i n g  
,to& ~roduced froril see(! i,ro<liii:tion arcla sect1 1s 
2lp per thousan(!. 

The average sclllng prtrT? for I h r  3,620.900 
white spruce seidIln&fl t r ; l~ i s l ) l~ i l t s  protiucrti in c?Ur 
nurseries for the 196.g .'4%'5Ts planting scasorl was 
$24.09 per thousanti Tiie use of seed production 
area seed would incsoasc thc  cost 2 1 ~  per thousand 
to $24.30. This wouicl rebsresc~il, a tcstal yrograrrl 
cost increase for w h l c  sgl,x.ua*.t: of $756 for a pro- 
duction of 3,600 thoi;lsanet. 

Putting it another way, the use of seed collected 
from our seed productiorl arcas W O P I ~ C ~ ,  increase the 
planting program cost by icss than one percent. 
Using our 1964-1963 rcg~onal  average of  7513 trees 
per acre, we are investing ~ G Q  per acre of planting 
to obtain irnprove~l stock. 

Cost of Direct Seeding 

The use of seed production area seed i x ~  direct 
seeding programs produces a more drastic cost 
difference than in the planting program. 

Generally, about one-half pound of white spruce 
seed is required to sow one acre of forest land. At 
$43.09 per pound for seed production area seed vs. 
$9.84 for general collection seed, we can expect to 
increase the average cost sf direct seeding by 
$16.62 per acre. Cost of seed treatment, site prep- 
aration, application of seecl, and overhead would 
be about the same for general collection seecl or 
seed production area seed. 

In this situation, our seed costs very closely 
approach our stock costs on a per-acre basis. The 
only advantage lies in the lower cost of applying 
the seed in comparison to the cost of planting trees. 

Benefits 

We spent $756 last year over and above pre- 
vious production costs as a result of operating 
white spruce seed production areas. This is our 
total net investment in this phase of our white 
spruce tree improvement program. 

What are we buying with this $756? several 
things : 

1 X ? kVe now have ;t posjtive geographic source, 
Not rsrily can ~vc.  pinpoint the source: we can also 
;iit.>ntlfy thc broad cllmatic xonc for planting and 
sccar?irlg I f  we a r e  ive'lllng to accept the early re- 
sults 0%: rjrnvenance tests n d . ~ ~  being co~~ducted ,  w e  
car] exnncct hcttcr groaving stock, 

1 2 1 We have nlade a phenotypic selection of 
parent trees, Whatever slight janprrsvement we can 
anticlipat,e ~ r a  the way of ~r~creascd growth rate and 
huttcr form aviX1 tend to offset our investment and 
olaesatil~g costs. A rnodest overall increase of only 
one-fou~.th sf one percent in volume growth would 
mean a n  Inorcase of $500 in total merchantable 
s a l ~ r e . ~  

1 3  1 The seed production area has a residual 
valtnc %,hen we no longer have use for it. A timber 
sate cart. be made in the area to harvest the saw- 
ttxrlber, piling, and pulp. The net value received 
for  these timber products, if applied to our initial 
establishment costs. would also reduce our total 
investment. 

1 4  1 Tlicre are  certain intangible benefits 
which we realize from using seed production area 
seed. Some nurserymen indicate that such seed 
gives better seedbed densities and more vigorous 
stock. Better initial survival of field plantings is 
also indicated, resulting in improved stocking of 
planted acres. 

While initial establishment and operating costs 
for  white spruce seed production areas may seem 
high, analysis of the total program costs in re- 
lation to benefits received indicates a sound in- 
vestment. Cone and cleaned seed yields from white 
spruce seed production areas are consistently 
higher than those from general collections. Knowl- 
edge of seed source and parent phenotypes pro- 
vides for greater confidence in forest management 
planning. 

The cost of collecting cones from standing trees 
is the largest single item in the operation of our 
seed production areas. We are now working on 
reducing this cost item by developillg our own 
experienced cone collection crews, by contracting 
for the collection job, and by trying out new equip- 
ment and ideas. 

2Figur ing  0.8 cord per acre per y e a r  g r o w t h  a n d  a 
$6 per  cord sel l ing price f o r  4,000 acres  of a n n u a l  
p lan t ing .  




