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HANDLING HARDWOOD SEED 

F. T. Bonner, Researeh Forester 
Southern Forest Experi_ent Station 

U. S. Forest Service, Stoneville, Miss. 

The long-predicted surge in demand tor southern hardwoods is now beiDg 
felt. Wood-using industries feel it in dwindling supplies at raw 
material; the forester feels it in increasing hardwood mill quotas, 
and you nurserymen feel it in increasing demands for hardwood llaed-
ling production. The hardwood boom has presented us with Jan7 probl_. 
lIome ot which we cannot yet answer. MT intent t.oday 111 to take one 
problem area, the handling ot hardwood seed, and dillcuss the ~ger1_ce 
we have had in this area at the Southern Hardwoodll Laboratory 1I. . I 
will briefly touch upon collection, extraction and cleaning, storage, . 
and stratification, and tell you where I think our future research 
effort IIhould beat be placed. - . 

COLLECTION 

Our collection practices mostly have been adapted tor handling small 
quantities or special lots, but the general principlea ot collection 
are the same tor large and small quantities. We collect most ot our 
seed on logging jobs, particularly llght-seeded species lIuch as IIweet
gum, ash, or yellow-poplar. This practice reqUires. advance lmowledge 
ot where logging is to be done and arrangements tor collection with 
the logger and landolftler. It is otten easier to collect large seed 

. such as acorns, water tupelo, and black walnut traathe ground atter 
they tall than on logging jobs. In some cases, good seed can be 
swept up from paved streets. Shaking limbs or entire trees 111 also 
useful in acomcoUections. .' .' . . •... . 

or course, only trees of apparently the best qualitT troIIl loeal stands 
should be used tor general collection.· We otten have to repeat. this 
war~ng beeause all seed collectors are not under adequate euperyj.aion. 
Another precaution is to avoid· solitary trees which 11&7 be selt
pollinated. Their seed yield may be hea",., but qualitTis likel,y to 
be low. Stricter contracts with collectors, and State or Federal 
seed legislation, will improve this situation. 

Concerning when to collect, I can give TOU tbe benetit ot our past . 
experience at ~oneville tor several species~ . 

}/ The Southern Hardwoods Laboratory 'is ma1nta1Ded at Stoneville, 
Millsissippi by the South em PorestExperimellt Station, U. S. 
Forest Service, in cooperation with the Mi88isllippt Agricultural 
Experiment Station and the South em Hardwood Forest Research . Group. 
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S!f!!t,gua 

We collect the truits when theirsptniNI tirstturn broWn. IDcationa 
wiUvary, but coll.cti~r:ftl_ torus is late-Septiembertbrough 
October. The.eed 1s generallJrlbature before this date, bUt we sta7 
on the safe side. Wilcox~) found ,that" in southemMississippi, 
seed was good when collected eVen in earl1-8ept.ember.,H1,coUec
tlO1'l8 started betore airt colorchange'ofthe truits, ,iadhe found 
that' color change was rare tor that locality. " , 

We t.alceac~:wh .. their mcropylarends tu1"D~own, :Which ~suallT 
atUt.1nOctober. ' 'Itthe~upwon't. ,('oms ott ... 11.7. the acorn 
ian't 'ready. ,!he, tirst acoma' to 'fall ere uauallTnot. quite .. ture; 
good •. sture, aco!"MaNh"Vyand ,have a bright color. While 
collecting, an estimate .(if next year's croj) can readi17 be made lor 
the redoake tv counting the innature ACOrns on the branches and 
comparing totals with mature aeorntotah. 

araen aPd, !hite Vb, " 

CoUect.i,oncari .ate~be~whenth. wings on ,theeeedbegln t.otum 
brOWn and the first., teweeedtall-usualLT in ,October. ' It 7011 ..u.t' 
'Until, the aeedsare entirel1 drfiid, collect.ion on, t.he logging job 
W111behard, aathe cluatere ;nU shatter when a tree ,laUs • 

. ! . . ..' ~. .. 

wat$ttyJ?elo 

Wait, until the tru1ti.d .. p;\)lac~parple; thi818"lll'late-october 
or Hovember.Large quantities ,can be picked from tbe around or' .,cooped 
out of the _teriD brakes • 

. !!l4siFHs, '. 

We handPick the 'conea~enthey d..rk~ and begin tocrac~ open, which 
is \l8~ll7 late..;oetobtr or November. Cone hooks _y,.ake collection 
aore et1'i'cient. ", '. 

y,llow-poplar 
• _ f c • _. , " _. • ""', • , ; _ -. - • • i.":.' , ~ • 

Col1ect1ng,.eU01f<ooOpoplar:c~ ,f~ 'loaingsit. h ... "enanee_ity 

;.1 

tor us. We collect when' the cone exteri orsr1r8t tum brown: aCMe 
picked Whenctireq areenyield low qualit,8eed. Auo, it'l easier" 
to coll~t.r~,tr, ... ,.teUlld.ear1¥ in tht!t;~rri1ng\)ecaua •• tUl'"l 
aOll_IJh&~ter ..,. •• ott_wher, treuare;£ialled ,:1.&ter,Wbenthe. ~ 
is hott.er aDd arier. ". " . ' 

.' ! 

We ,coUectthetrultlanytiae after the1turnbrown. Since the fruits 
,pera1IJtontbe trees, a1~re can. be la.t. on the coUection 11st,but 
qua11ty d.eer_. 111 aeedsletton t ... ~er lfinter. 
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Cottonwood 

The seed. matures in small capsules fram May till August, depending 
on t.he t.....When the fi ... t tflW pods pop open. we coll.ctb .. anch .. 
or unopened pods and to .. ce them open in warm rooms. Forcing take. 
only about 48 hours if the. cut ends of branches are not placed. in 
water. 

To conclude the section on collection, I would like to mention the 
need for better seed weight and size data. Seed. weights fram 
collections over the years at Stoneville general~ have run a little 
heavier than those reported in the WOODY PLANT SEED MANUAL <.~) 
(table 1). Seed of several species, in particular, sycamore. yellow
poplai""and willow oak, have been considerably heavier. 

Weight data have limited use because of variations in seed moisture 
content. In large seed, such as acorns, small differences in moisture 
content can drastically change the number of seeds per pound. The 
number of seed or fruit per unit volume (table 2) would be much more 
valuable than weight data. . 

The WOODY PLANT SEED MANUAL also differs fram Stonedlle records in 
other measurements. A prime example is the number 'of swetgum seeds 
per fruit. The Manual lists only 7 or 8 good seed per fru1.tf our 
count (table 2) is considerably above this range. 

EXTRACTION AND CLEANING 

In general, both fruits and seeds must be air-dried. immediately after 
collection. Confined storage of undried seed can be costlY, just as 
with pine cones. Drying is necessary to extract the seed from fruit.s 
of sweetgum, yellow-poplar, sycamore, and baldcnress. Air-dl')"1ns in 
shallow layers in trays is the common method, but. artificial dryilla 
can be used. It has been used successfully with sweetgum at 
MiSSissippi State Unlversity. 

In some cases, no drying is needed: fully mature acorns can go directlY 
into storage. Sycamore fruits picked late in the season can often be 
processed without additional drying. If you don't remove the pulp, 
water tupelo can go directly from collection to stratification. 

There are various macerators and other devices tor extracting and 
separating seed of all species, but I wontt coyer this. Our experience 
in this field at the Southern Hardwoods Laboratol7 has been verT 
limited. ' 

STORAGE 

At present, the principal reason for storing ·seed. ot southern hardwoods 
is to hold it fram fall collection time until it is pLanted or placed 
in stratification for spring planting. For m&nT species, storage can 
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Table 1.-Specl· we1&bt data ot SOlle important southern hardwoods 

"."'" .. 

Species 

Sweet gum 

Sycamore 

Green ash 

Yellow-poplar 

water tupelo !I ' 
Oalee: Cherrrbark 

Nuttall 

Shumard 

Southem red 

Swamp chestnut 

water 

Wlllow 

'!I Pulp !ntact.. 

: . . Source ot data . 
: Woody Plant Seed : Southem HaratiOOda 
: Manual (5) : Laboratop; records 

- - - - Seed per pound - - - - -

65,000 - 90,000 70,000 - 92,000 

151,000 -228,000 66,300 -160,000 

11,000 - 24, £.00 15,900 - 24.000 

10,000 - 24,000 4,300 - 7,800 

215 - 250 182 - 273 

745 200 - 720 

104 56 - 100 

- 78 - ]28 

390 - 785 320 - 374 

55 - 195 34 - 40 

280 - 635 232 - 400 

595 - 695 272 - 469. 
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Table 2.-8eed collection data from Southern· Harsl!09Sl! LaboraWrz 

(1957 - 19(,5). loth the ranse and the ayerye yalu!! 

(in parentheses) are given 

• • : • • 
SDeClu : Seed 2!r fruit I Fruit 'DeI'. aUS : Seed Del' _11m 

Sweetgua 13 - 87 (58) 88 - 200 (120) -
Syc&IIlOre 1,960 - 2 ~480 

(2,150 
65 - 90 (78) -

Green ash - - 12,000 - 18,600 
(16,160) .: 

I.l.low-poplar . 52 - 73 (65) 168 - 175 (rn)" !/7,rm 

Water tupelo - 900 - 1,200 (1,0?0) -
Oaks I CherJ7bark - - 975- 4,100 

(2,320) . 

Nuttall - - 340 ... 900 
(595) 

Shumard - ... 445 - 800 
. (625) 

South.m red - -, 2,000 - 2,190 
.'. (2,115) 

Swamp ch.stnut - - 210 - 285 
(245) 

Water - - 1,420 - 2,200 
(1,880) 

Whit. - - 600 - 685 
(640) 

Willow - - 1,790 -3,000 
(2,280) 
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be il1Jap1e: ,atter ~ .. th., seed i8 storttdinunaeal«l C<lIl
tainera at approx:1Jlateq 35 0 to 40°F. For species with deep dormanc1', 
stratl'tleatiOtl i.-:liateq·atter collection willeliminate the need 
for storage as a separate procedure; exa.mples are Tellow-poplar, 
water- tupelo, and baldcy-press. Tbis ,procedure has also been suggested 
for red oaks, but it can be risky. Some lots of acorns have shallow 
dormanc1' and will germinate in the bags before planting time. 

For other species, storage is more difficult. Fresh cottonwood seed 
will keep only 1 week at room temperature. If stored at 35· to 
40°F., cottonwood seed viability remalnshigh,for 3 to 5 weeks (~). 
If longer storage is desired, low moisture content (6 percent), low 
temperature (about freezing), and partial vacuum will keep seed for 
2 to 3 years (1). 

Red oak acorns barely over-winter in open containers at 35° to 40°,. ' 
More than 5 months under these conditions is apparentq too long. 
Early results of a storage study using cherrybark oak acorns, at the 
Southern Hardwoods LabOratory, have suggested that high moisture 
contents (50 percent) and sealed containeFS may extend storage in the 
35° to 40°F. temperature range •. All storage for 6 months ~low freez
ing failed in this study. Over-winter storage of white oak acorns is 
eYen harder, but we've had fair success at 35 0 to 40 0 F. in unsealed , 
containers. Fall planting gives even better success. 

Another important reason for seed storage is to stockpile against 
badeead years. Ironically, the species for which this is most 
commonq needed, the oaks, are the hardest to store. Sweetgum seems 
to bave poor seed crops about .1 out of 3 years, but stockpile storage 
is easi17 managed for this species. We have stored sweetgum, sycamore, 
and green ash seed without large losses of viability for 2 or 3 years 
at ,the Southern Hardwoods Laboratory. Perhaps the best safeguard 
against seed scarcity now i8 to arrange for exchanges between States, 
provided that provenance differences can be minimized. Seed crop 
failures OVer the entire South are unlikely. 

STRATIFICATION 

Stratification to overcOme dormancy is a simple practice. The only 
question we usually hear is not "How?", but "How long?" White oak 
acorns. and seeds that mature in the spring, such as cottonwood, 
black willow, ,and red maple,exhibit no dormancy and need no strati
tication. Two to 4 weeks is usually long enough for sweetgum, and 
tbe usual recOlllll8lldations are 30 to 60 days for sycamore and 60 to 
90 da.18 for the ashes. 

We currently" use 60 days for the red oaks. This is s&t1stactoryfor 
most species, but90"days at rat iti cation would probabl,i'be better for 
some. Cherry-bark oak is not as deeply dormant.c as other red . oaks, and 
for ... lots, 60 918 is too long; they geminate during stratifica
tion. 
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Seed of SODle species need to be placed in stratification iDmediate17 
after collection and lett until planting.time. As I mentioned 
earlier, this haa worked well for baldcna-eas, water tupelo, and 
y~llow-poplar, and even up to :3 years or stratification haa been help
ful for the latter specie (1). A recoaaendation tor yellow-poplar 
is changing temperatures weekly during stratification from 36° to 
54°F. (1). We also have tried changing temperatures with cherrybark 
oak, but the results were not significantq different frem acorns 
stratitied at constant temperatures. 

Another suggested innovation for treating tree seed is using light 
during stratification. This has shown promise tor 10bloll7 pine (4), 
but we tound no advantage when usin8 light while strati1)1na cherr)"
bark oak. 

To summarize, we now have generally acceptable stratiticatiOD .thods 
for all species, but I'm sure that they can be vastq imp-wed. t.ben 
we know more about the causes of seed dormancy, then we shall be able 
to overcome it more easi17. 

FUTURE RESEARCH NEEDS 

From 1111' foregoing comments, it is obvious that DBn7 questions require 
more research to furnish answers. The CODtinuing poogreea achieved 
by tree improvement workers accentuates the probl... '!'he seed we 
will collect, clean, store, and stratif7 in the tuture will be of much 
higher value than the seed we handle today. Iaproved techniques in 
all phases of tree seed handling will be required. 

What are some of the specific areas in which ree.rch should prove JD08t 
fruitful? 

, 
1. Time of collection.--We should know the exact stages of seed 

maturity and how to recognize them. 

2. Mechanical aids.--For effectiveness and ec~, we should 
utilize existing agronomic seed equipment or develop our own to clean, 
sort, treat, and test forest tree seed. 

3. Test methods.-For each species, two types of test are 
needed: a a quick but reliable indicator of viability for use by 
seed collectors, dealers, and J"Iurserymen; and (b) a standal"dized 
laboratory test that will £ully indicate the quality of a seed. 

4. Storage.-We should learn to store &'lrT tree seed. for at least 
5 years without significant losses in quality. 

5. Seed dormancy.--Qlce we understand this phenomenon, we should 
be able to custom-treat our seed to cause germinatiOD under standard 
environmental conditions when we want it • 

To satisty these needs sounds like a large order, but our seed handline 
methods must improve in these areas it they are to keep pace 14th our 
rapidly changing forest technology. 
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