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Th e Problem o f Fo rest Reproduction 

As logging proceeds in Minnesota the forester is concerned with 
getting more trees started to take thei r place, except in land dearing 
and forest thinnings. This replacement of log trees may involve: three 
possibil ities; n:lInely, ,hal of plantill8, the waiting for mHure to seed 
in the area, o r (o r sprout g rowth to appear ;tnd reslOre a forest on 
the land. 

\Vlc are concerned n Ot a lone: with forest reproduction to replace 
till: trees which are being cut wday but we have a tremendous job of 
restoring foresu wh ich have been cut and burned over in the past 
where Ilature has 110t replaced o r insufficiently replaced tree growth . 

There are many p roblems to solve if we are to attain satisfnc. 
to ry forest reproduclion over the large areas in need of reforestation. 
Among these arc tech nical skill and 5ciem ific knowled ge of forestry. 
This aspect of lhe problem will be discussed here. More adequate 
for est 6re protection, good forestry practices o n priv:lte timber Innds, 
adequate appropriations to the State for ma naging State t imber, 
while all impo rtant, a rc not lhe subject of this pamphlet. 

T hat we may bener und erstand the techn ical and scientific s ide 
of forcst reproduction, we will learn someth ing of how trees and 
forests grow, fo llowing with a discussion o f s il viculture wh ich is con· 
cerned with fo reSt reproduclion . 

H ow Trees Grow 

Minu te cells that can be seen on ly under a microscope rife the 
Structura l units o f Iivi tlg thi ngs. whether they be men, cau le or trees. 
The cells ca n be likened to the bricks in a building. They arc grouped 
together in to tissues and organs. U nlike the bricks of a building, 
they arc consrandy washed and watered and fed by rich humors and 
liquids thai a rc imporlant parts o f living bodies, but absen t in brick 
bui ldings. 

There are ma ny variations ;n Ihe way tha[ different bei ngs live 
but like men and catt le. trees breathe, eat and sleep. U nlike men 
and caule. Irees in common with Olher leafy plan ts, man u facture 
thei r own food. Carbon dioxide, one of the gases foun d in the ai r 
that we brea the, is prod uced by th e burn ing or oxidi~ing of ",ood , 
coal, or o ther materials con tain ing carbon. Ca rbon dioxid e is ab­
sorbed by the leaves, thereby helping to pu rify the air as well as 
being an important ing redient in the metaboliSIll of the tree. H air­
like roots reach into the soil and absorb moisture con tai ning chem i­
ca l elemen ts in solution . T h is water is transported up th rough tube 
cel!.s of the Inrge rOOIS, the tru nk, branches, and twigs-finall y reach­
ing the leaves. \'Vith in the Icaves the ",a t~r is combined with the , 



carbon d iOXIde to produce sta rches . Starch or sugars, wh ich is the 
food of p lants, arc formed by a process known as " photosyn thesis." 
TillS productlon of srarch depends upon the abil ity of the green 
coloring mailer ("ch loroph yll" ) of the leaves to harness the S UIl 'S 

cncrgy in the ma llu factur in g of starch. 

S tarches arc storcd in the leaves temporaril, an d in the cells 
of the sapwood and roou perrnallen tl y. \"'hen the growing port ions 
of the t ree needs food, the starch is cha nged to various fo rms of 
suga rs and sent to areas of g rowth. 

DHUneter growth of a tree takes p lace in the space between the 
bark and the wood wh ile h ciglu growth occurs in the termina l bud. 
By far, the majority of a ll tree growth occurs in the space between 
the ba rk and the wood. This m icroscopic plaer: where new cells arc 
born is known as th e "ca lllbium." The inner pardons of d ,e cambium 
add cel ls to produce wood while the ou ter portion adds cells to the 
in ner bark, a new layer of each every year. 
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Height grow!!, in :I tree: is p roduced only .1t the tip of the 
br;lnches. This explains why a mark o n the trunk of a t ree docs n Ot 

move upward as is the popular conception . In the early spring du: 
cd ls forme d arc large 10 order to t ransport the greal amount of 
W;lIcr nced ed for g rowth . Cells fo rmed in the lau: summer and 
win le r 3rc exceedingly small and as a resuh cell walls arc 50 dense 
as to cause a difTcrcntia u on of the !issue and appear as a dark com . 
pact linc. 

These tWO periods of g rowth go to make up IIle ann ual ring. 
By cou nting these rings we ma y d etermine the age of the tree . 

It is suggested Ih :1I the 5tudCIH obtain 3 ctau-section of the 
trunk of a tree or a c ross-scctio n of a harger branch fo r s tu d y. \'Qith 
such a specimen scc if you Can find the annual r ings of growth. 
Th ese rings appear different in vllr ious kinds of wood and may be 
the basis for idendfying the wood Ilher it has been man ufactured 
infO products. \'Vh en boa rds are cu t from a trce the annular rings 
make a wide d egree of pallerns add ing to the variety and beauty 
of furn iture o r o th er manufactu red items tOltling from the tree. 

How Forests Grow 

T he natural g rowth of the forcst is a continuous and relendeS5 
proccss of cro wding. More Irees sran g rowing on an acre than ca n 
ever grow to maturity. M a ny mUSt e ith er die o r be taken out as 
thinnings. 

Some trees grow faste r than others and OVertOP their neighbors. 
Some, though s lower growing, can sralld the shade ("tolerant" 
species) and eventually win out over aSSOCia tes that temporarily OU t­
strip them . Others are (ast g rowing but shol·t lived. They dominate 
for awhile but finall y succumb to the s lower bur more persistent 
p lodders. There are those tha t ;t re bad ly worsted on the better soils 
but eKcel all competitors o n poorer land wh ile tamarack a nd black 
spruce can ho ld the Swa mps where o ther trees are unable to displace 
[hem. 

[n a dense rorest the competit ion between different species as 
we ll as individua ls of the sa me species is very keen. Shrubs, herbs, 
and grass may enter into die Illore scattered stands . The trecs .... hieh 
are best adapted 10 thei r en viro nment survive : the o thers are c rowded 
out. Starved ror light and waler th ey arc usually stunted and man y 
die while s t ill young . 

This competirion r requently .esulu in a pure srnnd of a s in gle 
specics of t ree over a co ns iderable area . This is typified in the J ack 
Pine and mack Spruce fo rests as .... ell as the Popple and Oak fores ts 
50 common in northern Nlinnesota . 

\"'here the con tcstall f$ arc mo re evenly matc.hed a n umber o ( 
species ma y survive and still 51ruggling, form a miKed forest . This 
is more (requently the case with the bro ad· lea ved trees than .... lth 
the con ifers . , 



\'<there death o r the overthrow of old treC$ has produced open _ 
ings or where seeds of lolerant trees have been nble to establish n 
younglro,,".th under a thin spot in the canopy of larger trees, then 
we fin seed lings growing in these open ings to produce a varied 
aged fo ren. There may be trces (rom one yea r o ld to 300 years 
old on a comparatively sm all area. H owever, where the o ld forcs t 
has bcen cm down or destroyed by fl re, the catastrophe is frequen ll y 
(ollowed by a growth of the same aged trees over the en tire area. 
Reproduction fo llowing logging o r flre is usually of one species of 
tree. 

Silvicu lt ure 

SilvicullUre is the science which deals wi th the problem of for­
C$t tree growth. It is Ihe science wh ich s tud ies the way forests react 
to d ifferent en vironments. The logging off o r burning over of traCtS 
of land may so alter Ihe problems of silviculture that consid erabl e 
s tudy is neceSSM y if th e fores t is to be left in a good cond ition fo r 
reproduction. 

Silviculturists ha ve learned that they must d epend upo n many 
di fferent ways o f obta in ing (orest reproduC[ion. Contro l of logging 
met.hods is the fi rs t vi tal step in d eterm ining and obtaining desirable 
forest reproduction . 

Natura.l Reproduction 

A tree must reach a cermin age to p roduce seed. This age varies 
fro m a ve ry few years, in the case of the J ack Pine, to several 
decades fo r Oak, \'<tllite Spruce. and other species. 

All trees will reproduce themse lves by means of seed when con­
di tions are righ t. 

Some trees, including mon of the evergreens, produce abund­
antl y o nly o nce in three to flve yea rs. Most hardwood s produce 
seed annually. The majority of the trees native to Minnesota require 
but o ne year to produce ripe seed; however, in the case of the pines 
twO years are neceuary. 

Successful !lalUral reproduction depends upon a good seed bed. 
The ground must nOt be' tOO hard or tOO thick ly covered with leaves, 
g rass o r o ther vegenn ion . A ha rd soil will prevent th e seedl ing 
roots from penetrating into the ground while dead leaves or olher 
vegetation will prevent the rOOIS f rom reaching mineral soil. Th e 
grou nd is usually in good condition in the forest i ( th e n and is nOt 
100 dense. 

\'<th ere namra] reproduction is nOI occurring within a fo rest 
the reason will f req uentl y be found to be lack of sufficient light or 
that the seed prod uced fail s to penetrate the undecayed leaf mold. 
If the foren were deared out a liu le so that sunshine could get in 
and the leaf mold d ecay. li llie seedlings would spring up everywhere. 
This is Ihe reason for the dense reproduction o f ten appea ring in , 

openings where o ld trees have fallen d own or where the timber has 
been cu t. 

Other causes of failure of natural reproduction may be attribu t­
able 10 birds and rod ents consuming the seed . (Chipmunks and 
squirrels are notorious tree seed caters.) Competition for water is 
a lso a limiting factor in the establislunent o f natural reproduction . 
fu a matter o f fact water is the lim iting factor of a ll tree growth . 
The o nl y thing that a tree obtains in quantity f ro m the soil is water 
plus a limited amou nt o f chemic:. ls. The water ho ldjng capacity of 
the soil wi ll , in a large degree, determine th e density of a forest 
and anything that can be done tow:. rd increasing th e wnter holding 
capacity of the soil will be re fl ected in the g reater growth o( the tree_ 

Fo rest Tree Nursery 

Denudation o f the forest by loggin g operations a nd fires has 
reduced Ih e productivity of large a reas of forCSI land . Th ere are 
between th ree a nd four million acres o f so-call ed ba rren land, va ry_ 
ing fro m bare rock to la nd growing noth ing but a lillie brush . Pos­
sibly five mill ion more acres a re prod ucing o nly a fraction of the 
timber th ey cou ld produce. Nnture, given generations of lime and 
complete protection f rom fire and insect ravages , would again clothe 
th is land willl forests. It is impornillt that man put each and every 
acre to its most intensive use if timber production is to keep apace 
with ou r wood needs. There is a real a nd large economic los5 where 
lands 3re left idle o r producing onl y pa rt of tha t timber which Ihey 
are capable o f producing. 

Man ca n overcome this waste and hnsten the return of the for­
est through the planting of trees. Before the Sta te can afford to 
p lan t on this scale, there must be a source of low-cost seed lings in 
vaSI quanri t ies. II takes 1,2 10 trees to plant an acre where the spac­
ing is 6 ft . x 6 f t. 

The first St·a te nursery to grow trees was authorized by the 
193 1 Legislature and it was established within Ihe boundaries of the 
Foothills State Fo ru t. The nursery is si tun ted fifteen miles WCSt of 
Backus and len lII i1es south of Akeley. 

Si nce 1931 the Division of Fo restry has established a nursery 
at \'<till ow Ri ver, M innesota, g iving the Division two major nurseries. 
There are severa l m illor nurse ries which take care of local needs 
with in some of o ur State Forests. 

Under the preSent nursery law trees may be purchased for p ri­
vate lands planting or mny be fu rnished grat is for public owned la nds. 
The fo llowing paragraphs are written with the idea that the informa­
tion lIIay be helpful in th e growing of nu rsery s tock by the individual. 

Ch oosing t.he Nursery Site 

In the event thai you nrc to grow conifers then the soil chosen 
should be of a light, sand y loam nature. in the case o f hnrdwoods, 
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a much heavier soil is permissible. The seed bed area should have 
as little organic nHHerial as is pouible and under no drculTlStanCes 
should brlrllyard manure of any kind be added. The surface of 
the seed bed should be level :lI\d close to a source of water $0 that 
the young growing trees may be "'illered generously. The seed bed 
should be from 36" to 18" Wide pc.rm luing of easy access for weed· 
ing and care. Any convenient length is permitted . Old nursery 
practices indicaled a 4' II: 12' bed giving 18 sq. ft. Upon such an 
area from four to five thousand conifers can be grown if properly 
spaced and thi lHled. After spading the area o{ the bcd, it then 
should be firmed with a trowel or board so that little or no settling 
will occur. 

Seed Coll cction 

Raising o{ trees in nurseries calls for seed collection. All trees 
do 1101 mature their seed at the same time. For example: \'(I'hite 
elm seed ripens in May before the leaves come out; 50ft maple ripellS 
in the early spring and sugar and red maples in the fall. As most 
of the hardwood seeds can be picked up from the ground, there is 
tllne enough to collect them after they begin 10 {all. 

\'(Iith conifers, the case is different. \Vhen the seeds have once 
fallen to the ground it is practically impossible to pick them up 
again; therefore, it is necessary to pick the cones from the trees. 

Great care should be exerdsed ill selecting the trees from which 
the seed is to be collected . \'(Ie know from expeTlence that the form 
and growth habits of the parent trees arc inherited by the offspring. 
A scrubby rree has a tendency to produce scrubby trees. The seeds 
from weak, slow· growing trees arc likely 10 produce inferior trees. 
Consequentl y, " IS important to select only strong. vigorous. well. 
formed individuals for seed trees. The Stronger the growth of the 
parent, the beller the seeds will be. 

\'(Ie can not over.emphasi%e the importance o( the source of seed. 
The (ollowlng SImple rules Will guide o ne in the selection o( parenl 
trees: 

First-gadler the seed (rom local sources if possible. 

Second--secure seed from well.formed. mature and thrifty trees 
and nOt from swnted, diseased or deformed trees. 

Third- where seed is to be purchased it is recom mended that 
the seed orIginate from a colder region than the area where 
they arc to be plan ted. Buy seed only from reputable 
dealers who are acquaimed with the seed source. 

\'Vith COnifers the seeds arc found in the cones, two at the base 
of each fertile sca le. They mature, for the m05t part, the first half 
of September. \Vhen the squirrels begin to gather them it is lime 
to collect rhe cones. 
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S eed Ex traction 

\'(Ihile the following met hod of seed ex traction is not too effi· 
cient it ",il l suffice {or the individual o.:sf;lb l i~h; ng a small seed bed . 
(The extraction of seed at o ur nurseries is accomplished thro ugh the 
use of con trolled oven heat as .... ell as other invol ved operatio ns by 
elaborate machinery.) 

To hasten the opening of the cones they may be placed upon 
a doth or ca nvas in full sunlight , After from one to three days 
they may be shaken when a goodly amount of seed will be obtained. 
To get rid of the seed wings they may be rolled between the palms 
of the hands when wilh Ihe application of air currents, the broken 
wings ca n be: gotten rid of. 

The: seeds may be sown In the ground Ihe same fall or slored 
in airtight containers, placed preferably in a well vcntilate:d eool 
place free from artificia l heat . The seeds must be kept In tight con· 
tainers to eliminate drying and to Insure protection from chipmunks, 
squirrels, and mice. 

So"'ing the Seed 

Hardwood seeds may be sown and cared (or In c:xacdy the same 
way as garden seeds. Fall sowmg of evergreen tree seed is recom· 
mended. It should be sown as late in the fall as possible. Some 
evergreen seed will germinate very poorly if planted in the spring. 
This is pllrticularly true of \'(I llIle Pine and to a lesser degree of 
\'\Ihi te Spruce. 

The quanmy of seed to sow wlil vary With the sil:e of dIe bed 
and Ihe quality of the seed. The following figures arc based upon 
a seed bed of 18 sq. ft. or 4 ft. x 12 fro With seed of a good ger­
Inmating percentage three ounces of Norway Pine seed or four 
ou nces of \'(Ihite Pine or three ounces of Jack Pine or tWO ounces 
of \'(I'hite Spruce. An mdlCatlOn of the germ ina lion percentage of 
seed can be had by me<l ns of a CUlling tes t. Select an average sam· 
pie of 100 seeds and by the usc of a sharp klllfe, Ihey may be cut 
open. Good seed will have a firm, white kernel ,,'hile poor seed WIll 
be a brownish color. ThiS should give a fair mdlc .... uon as to the 
\.iability of your seed. In the ClUe of low germination teslS, the above 
figures for seed per bed should be Increased accordmgly. 

The seed may be sown In drills o r broadca5t. If sown in drills 
the rows should be about }" <lpart wi th the seed sown to a density 
Ihal will give one tree per running inch of drill. If sown broadcast 
every effort shou ld be made to get uniform denSity. It is suggested 
where broadcast seeding IS to talce place, that about one·third of the 
seed be used to cover the enure area to be planted taking the second 
third of the Iced and repeaung the proce" will pc.rmlt of filling 
III the more sparsely seeded areas. Repeating wllh the last third of 
the seed will huure reasonable lllllformity of dlstribUllon . The 
ground should have one vmble seed on each sq uare inch of bed. , 



After th e sced h:ls been sca ttered it should be gcndy pressed inlO 
the groulld .... ith a flal boa rd or trowel. Tin: sced should then be 
covered with about one·fourth inch of dean, sifted sa nd . (A sieve 
made of one- fourth inch mesh screen is very desirable: for sifting 
the sand .) Covering the seed to a grc;lIcr dep th than one.fourth 
inch is likely to keep the sma ller seeds from germ inating while Ic:ss 
dir t will permit of too rapid drying om . 

\Vith the applic;uion of the s:tnd a mulch of some SOri should 
be placed over the bed . Burlap makes a most desirable mulch and 
will help to coruer vc: moi5turc as ",·el l 35 protect the seed from pound­
ing rains and blowing wind. By using telephone wire cut eight to 
ten inchc:s long ;and benl (or a head, the resulfing pin will h old the 
burlap dose to the ground . The mulch, howe .... er, should be ~emo .... ed 
as soon as the trees come Ih rough the ground. 

II is frequen d y desirable to prepare a boa rd frame of 1 in. x 6 
in. boards 10 go completely around the bed. This will permit of the 
placi ng of screen cloth or snow fence to gi .... e partial shade to the 
seedli ngs during the first yea r after germ inat ion . Con ifers are usu ­
ally lef! in the seed beds for I WO yean, when th ey are t.'lken up and 
t~ansplanted givi ng lilem additional room for al least One more year 
of g rowth . 

The spacing in the transplant bed should be in rows SIX to 
n ine inches apa n with a seedling p l:IIHed e .... ery two or three inch es 
in the row. T hey ma y be left in the rransplr'lIl t bed for frOIll one 
to three years as desired. In the case of hardwood, if the seed bed 
is th inned g iving more room for each tree they probably will be of 
desirable size for/lanting in the held at the end of o ne or twO years_ 
There is no nee for transplanting hardwood s unless large speci­
mens are desired. Both seed beds and transplant beds sh ould be 
weeded, cu lti .... ated, and w:J(ered frequently for best results. 

If it is intended to use the trees fo~ ornamental purposes the 
transplants may be repea ted ly t ransplan ted giving more room with 
each successive transplanting. During any a nd all transplanting 
operations it is .... ita l to see that the roolS are kept moist. 

CU llinglil 

Cuttings are pieces of branches (rom trees which when planled 
develop roots and grow inlO trees. Trees from the Willow a nd 
Popple f;tmilies are the easiest from which to make cuttings. The 
cuttings are usuall y s ix to nine inches long and f rom one-fourth to 
one-half inch in thickness. They sho uld have abou t four to s ix buds 
o n each piece_ C utt ings are usually mad e in the spring before 
growth s taru. 

They are planted by makin g a hole in the earth, slightl y larger 
than the diameter of the cutting, ;tt a forty.flve degree angle and 
inserted in the ho le. The e;trth wo uld be firmly packed around the 
cutting lea .... ing twO to three buds abo .... e the ground. The cutt ings 
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should not be forced into the grou nd as this will le lld to strip the 
bark (rom the stem o r break. off the buds. h is well to clear a space 
around each plant so that other plants will no t compete with the 
cu ttings. The cunings may a lso be planted in furrows. If the soil 
is dry, frequenl walering will insure a good sur .... i .... al. 

Spro uting 

Evergreens in Ihis section o( the country do not sprout frOm 
the slUmp or roots as d o most of the hardwoods. \VilIow, the 
Popple and Box-elder, especially, sprout lu xu ria ntl y from the nump. 
These sprouts grow .... ery rapidly because they are supplied with 
water and chemica ls by a large and wtll established root system. 

If it is d esired to reproduce a tree in this wa y, one or two of 
the most vigorous sprou tS should be selected and all the othcrs cut 
off. If the sprouts are not wanted the nump may be k illed d uring 
the dormant period and all ~prout growth stopped by mopping the 
tOp of the stump with the fo llowing p reparation: (It must be remem­
bered that th is SolUlion is deadly poison to people and anima ls as 
well as trees.) Formula : One pound arsenic, one pound wash ing 
soda, fo ur ga llo ns waler, and one-ha lf pound whiting. 

Tree P la nting 

Before plallting a [ree the roots mus t be protected fro m the 
air and not allowed to dry. A hole o r opening in the ground should 
be mrade large enough and deep eno ugh to allow ample spreading 
of the roolS and to allow the tree to be placed at the same level 
at which it origi na lly g rew. The tree rOOts shou ld be carefu lly 
sprerad out and quickly co .... ered with moist earth hrmly packed. 
Choosing a cloudy, cool dray will g ive best results in the planting 
and transplanting of trees. tf possible, the area should be kept (ree 
f rolll weeds a nd the trees w;ttered occasionally. 

Since the establishment of our hrst State nursery over '6 mil­
lion trees ha .... e been shipped for planting u pon public own ed lands 
which include St:lIe forests, parks, State ins titutions, municipal , county 
and roadside forests. Coniferous trees grow .... ery slowly the firSt 
three to fi ve yea rs. H owever, rafter that one foot o( height growth 
per year is a .... ery conservati .... e figure to use. 

In both transplanting and field pl;tnting there a re twO pointS 
which must be observed strictly: (I) T he roolS must not be: ra llowed 
to dry for a n inSt",nt ; (2) the d irt lIIust be firm ly pracked around Ihe 
r ooU ",'hen they are phlced in t.hc ground. 

The safest/rractice is not to manure trees, especially evergreens. 
Very well rotte manure may sometimes be used prohtably as a tOp 
dressing, bu t it is safer never to bring il in COlllaCI with the rOOts 
of the trees. 

Fo r additiona l field planting informacion see Educational Pam ­
phl et No.6, entitled " Instructionll for Planting E .... ergreens ... 

U 



Conti nuo us Prod uction 

A fundamenta l forestry principle i~ to keep th e (orest contin uo 
ally productive. 

Trees in th e forest may be likened to an inveSted capital-the 
annual growth of the trees represents the interest. ru long as only 
;111 amount o( limber equal to the annual growth is cut. the (orest 
may cont inue to yteld in terest IIldefi nitely without decreasing the 
capital stock. Proper handlmg Will al ,he same time increase the 
growth and improve the quality o( the (o rest. 

The fo ll owing would be an ideal example: Take 1.000 acres of 
forcst, which 15 actually made up of )0 forests of 20 acres in sir.e, 
one of them one year o ld and the others successively one year older 
up to 50 yea rs. Each year the old est age trees are cut alld the area 
immed iately repla nted. U I\der thiS plan twenty aere5 of 50 yea r old 
trees could be CU I every year foreve r . 

Thi~ is the p la n tha t fores try attempts to put into practice. 
Man y (actors such as fires, insect attacks, disease. and emergency 
demallds (or timber arc continually interfering with this p lan. It 
ca n never be carried out exactl y yet the forester is continually striv. 
ing to bring his forest as ncar to th is ideal as possible. 

Timber Cutting 

\'<Ihen timber has been sold from State lands an experienced 
crew is sen t intO the traCt fro n, which the timber is to be cut. They 
designate the trees tlmt aTe to be removed or those that arc to be 
left . rn most cases they indicate the trees that arc 10 remain: e.spe. 
cially those that arc to be re.served for seed treeJI. The timber cut· 
ters a rc allo .... ed to cut onl y those trees that have been selected and 
speci fi ed (or cutt ing by a State forester. 

FOREST T REES IN MI NNESOTA 

Conifers o r Soft",·oods 

Cedar, Northern white (arborvitae) 
Cedar, Red (juniper) 
Fir, I~nlsam 

J uniper, Dwarf (a shrub (orm) 
Pille. Jack 
Pine, Norway (red pine) 
Pine. \'<Ihite 
Spruce, Black 
Spruce, \'(flute 
Tamarack (America n larch) 
Yew (a shrub form) 

l' 

(Thuj3 occidentalis) 
(Juniperus vi rgin iana) 
(Abies balsamea) 
(J uniperus communis) 
(Pinus Banksiana) 
(Pinus resi nosa) 
(Pi nus strobus) 
(Picea mariana) 
(Plcea glauca) 
(Larix larlcina ) 
(TalCus canadensis) 

• 

• 

Deciduous Tree.s OT H ard woods 

Ash, Black 

Ash. Elder Leafed Mountain 

Ash, Green 

Ash, Mount.u n 

Ash. Prickly 

ruh, Willte 

Aspen, Large Tooth 

Aspen (Popple ) 

Balsalll. Poplar (Balm of Gilead) 

Basswood 

Beech, Blue (hornbeam) 

Birch , Papcr 

Birch, Ri ver (red birch) 

Birch , Yellow 

Bladder Nut 

BOI( Eld er 

Butternut 

Cherry, Black 

Cherry, Choke. 

Cherry, Pin 

Coffee Tree 

Cottonwood, E.'Utern 

Cra b. Wild 

Elm . American 

Elm. Rock (Cork Elm) 

Elm. Slippery 

H ackberry 

Haw (red) 

Hickory, Bitternut 

Hickory, Shagbark 

Hop H ornbeam (ironwood) 

Locust, Black 

Locust. H oney 

Maple, Mountain 

Maple. Red 

" 

(Fraxinus nigra) 

(Sorbus subvestita) 

(Fraxinus pennsylvanica) 

(Sorbus americana) 

(XantholCylum clava H ereulis) 

(Frax inus americana) 

(Populus grandldenrara) 

(Populus tremuloidcs) 

(Populus balsamifera) 

(Tilia americana) 

(Carpinus caroliniana) 

(Belub papyrifera) 

(Betula nigra) 

(Betula lutea) 

(Sraph ylea tr ifolia) 

(Acer Negundo) 

(Juglnns cinerea) 

(Prunus seroti na) 

(prunw virginiana) 

(Prunus pennsylvanica) 

(Gymnocladus dioicus) 

(Populus dehoidcs) 

(Malus ioensis) 

(Ulmus americana) 

(Ulmus racemosa) 

(Ulmus ful va) 

(Celus occidentalis) 

(Cramegus mollis ) 

(Carya cordiform is) 

(Carya ovala) 

(Oslrya virgmiana ) 

(Robinin Psc:udo.Acaeia) 

(Gleditsm triacanth05) 

(Acer SpiCUlum) 

(Acer rubrum) 



Maple, Sil ver (soft maple) 

Maple, Sugar (hard maple) 

Mu lberry, Red 

Nannyberry (sheepberry) 

Oak, Burr 
Oak, Red 

Oak, Scarlet 

Oak, White Swamp 

Oak, Wh ite 

Plum, Canada 

Serviceberry (juneberry) 

T horn, Dotted 

Thorn, Long-spined 

\'(lalnut, Black 

Willow, Babylon Weeping 
Willow, Bebbs 

Willow, Black 
Willow, Pussy 

(Acer saccharinum ) 

(Acer saccharum) 

(Morus rubr<') 

(Viburnum Lenlago) 

(Quercus macrocarpa) 
(Quercus borealis) 

(Quercus coc,inea) 

(Querculi bicolor) 

(Quercus alba) 

(Prunus americana) 

(Amelanchier canad ensis) 
(Crataegus punct<,ta) 

(Crataegus Illa,raca ntha) 

(jugl:m s nigra) 
(Sa lix Babylonica) 
(Sa lix Bebbiana) 

(5.1IiX nigra ) 
(Salix discolor) 

Note: N<'lIu:d <,ccording to the U. S. Forest Service check list. 

Key for lhe Id entific<' tion or Native Minnesota Conifers 

A. Trees with needle- like leaves: Pine, Spruce, B<,ls<'m Fi r, and 

r. Nc:edles in groups of tWO to five-Pine. 

a. Needles in groups of five. Bark of young tree smooth; of 
o lder tree deeply furrowed and dark bro ..... n in color. 
WHITE PrNE (Pinus Strobus) 

b. Need les in groups of two. Norway pine and Jack pine. 

( I) Needles five to li ix inches long, semici rcular in cross­
section <,nd dose together; bark of young treC5 scaly 
and dark. brown in colo r; of older tree reddish in 
color. NORWAY OR RED PINE (Pinus resinosa) 

(2) Needles three·fourths to one and one-fourth inches 
long, fbt in cross·section and spread apart; bark 
scaly and d:Jrk brown in color. JACK PINE (Pinus 
banksiana) 

lI. NeedlC5 in rosettes around a swc:lJing on the branch. LeavC5 
dropped in Autumn. TAMARACK (Larix laridna) . 

1< 

• 

I I 1. Needles borne si ngly on bran,h . S PRUCE, BALSAM FIR. 
a. Need les four .sided; stiff pointed and sharp at the tip 

SPRUCE (Picea lip,) 

b. Need les Aat ; Aexible. round or blunt at the tip. BAL. 
SA M FIR (Abies Bals:lmea) 

B. Trees with sca le·like or awl· like leaves: Cedar, J uniper : 

1. Trec.s with a ll s,ale·like leaves, branchlcu Itat and give olf 
strong odor when fresh; fruit a small cone. NORTHERN 
WHITE CEDAR OR ARBORVJTAE (Thuj a ocddentalis) 

ll. Trees wit h some sca le·like and some awl· like leaves with a 
small thorn on each scale, fruit, a blue·bla,k berry. RED 
JUN IPER OR RED CEDAR (Juniperus virgin ia na) 

Quenions 

I. H ow does a tree function in the production of iu food? 

2. By what means do we secure the growth of new forests? 

3. H ow a rc seeds secured for pla nting in the nursery? 

4, \'(lhat is meant by sprouting? 

5. Outline the proper procedu re in planting trees. In what 
ways should one be very careful? 

6. W hat is meant by natura l reproduction? H ow is it secured? 

7. Name ten native trees of Minnesot·a. 

8 . W hat is meant by coniferous trees? 

9. H ow many seedlings arc usually g rown In a bed four feet 
by twelve feet? 

10. Explain tWO methods of sowing trees in the nursery. 

1 J. Why are the seedli ngs transplanted? 

List of Refercnces for Study 

H ow a Tree Grows-American Forestry Association, Washing. 
ton. D. C.-free. 

Forest Nurseries for Schools, F. B. 423, USDA, Supt. of Doc., 
\'Uashington, D . C.-5e. 

Collecting T ree Seed, Press BIn. 161, A.E.S., Du rham, N. H . 
-free. 

Forest Planting Methods-State Conserv. Comm., Madison. \'(lis, 
- free. 

l ' 
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Rcl;uive Resi.Slallce of Tree Seed lings [0 Excessive H ea t, USDA, 
Ben. 1263. SUpt. of Doc .. Washington, D. c.- )c. 

Trees and Tree Planting-Po O . Andcr$On. \'(Icbb Publishing 
0., St . Pau l, Minn.-'Oc. 

Tree Planting 011 Rural School Grounds-F. B. 114. USDA. 
Supt. or Doc., Washington, D. c.-'c. 

PI:uHing the Standa rd \'Vind brcak-P. O. Anderson- MInn esota 
Spec. Bul. No. 1 68-frec. 

Big Trees-U. S . Forest Service, \'(fu hington, D . C. 

FareS! POSSibilities of Alipen Lands in dH~ Lake Sra tes-Contr . 
74- Lakc Sr,lIes Forest Exp. Station, SL Paul. Minn.-free. 

Norway Pin e in the Lake St:tlu- USDA- Bcn. 139- U. S. For· 
CS t Se rvice, \'Qash ington , O . C.- free. 

Rich Land, Poor Land, by Stuart Chase-Published by McGraw. 
H ill Book Co. , New York. 

Studiu of Trees in \'Vin ter by H untington-Published by Kn igh 
6: Millet. 

Tree Pla ndng a Part of Erosion Control-Ext. Serv. Bul. 166-
Ex!. Serv., Iowa State College, Ames, Iowa-free. 

Set of Wood Samplu-U . S. Foru t Serv., Washington, D. C. 
-Loaned for cost of transportation. 

Treu for T own and City Stree!.s, USDA-Supt. of Doc., Wash­
ington, D. C.- k. 

W hat Happens to Millions of Little Treu in a V irgin Hard · 
wood-T ech. Notes No.9, Lake Stales Exp. Smtion, U. 
Farm, St. Paul , Minn.-free. 

Why the Leaves Change Their Color-Mimeo. Circ., U . S. Re· 
giona l Forester. \Xlashington, D. C.-free. 

Oudin e of General Forestry, An - J . S. lIlick - Pub. Barnes, 
Noble, N . Y. 

Care and Improvement of the Farm \Xloods, F. B. lin, USDA, 
Forul Service, \Xlash ing ton, D. C.- free . 

Farm \Xloodlol oC Southeastern Minn.- Its Compo5u ion, Vol· 
ume, Growth , Va lue a nd Future Possibilities-Bul. 24 1-
U . Farm, St. Paul , M inn.-free. 

Using Our Aballdolled Farms, Pub. 9), Dept. of Conservation, 
India napolis. Indi:ma- f ree. 

Boys a nd GIrls and Trees- Educ. Pub. I. Stnte COl1unission oC 
Forestry, MOl1lgolllery, Alabama- free . 

What Tree l.s That ? E. G. Cheyney- Pub. D . Appleton & Co., 
. Y. 

\Xll5conSIn Trees-Milwaukee Journal , Milwaukee, Wis.-18c. 

lG 

Shade Tree Guide, A - De",!. of COllserva tion, Trentoll , New 
J ersey- k . 

Dying Bal5am Fir and Spruce in Minnesota, The- Special Btn. 
68-Agricu hurn l Extension Division, U . of Minn.-free. 

Injured Trees, Repairing - Ext . LeaRet 47, A.E.S., Amherst, 
Mass.-free . 

Insect PeslS of Tree5 and Gardens-Circ. 42-A.E.S., Fargo. 
N . D.-free . 

Storm Damaged Trees. Repairing- Ext. LeaRet 47-A.E.S., Am· 
herst, Mass.-free. 

Sunscald on Shade T rees- Circ. IO)- Bureau of Plant Indus· 
try, H a rrisburg, Pa.- free . 

H ow to Know the Hardwood Trees by Their Flower, Bm. 37, 
American Na tional Association. \'Uasitington, D . C.-free . 

ForeSt Lea\'c:s- USFS, Wa shington, O. C.-free. 

COmlllon TreC$ of Michigan- America n Tree Association, \'Uash· 
ington, D. C.- free. 

Common Trees- Bol. LeaA . I I. Field Museulll , Chicago, 111.-
2k 

Trees. Famous by Prisci lla Edgerton, Asst. Ed ito r. USDA, For. 
est Sen'ice, \Xlashington, D . C.-free, 

m ister Rust Control, White Pine-L. B. Riner-USDA (U. S. 
Dept of Agriculture) or State Forestry-free. 

Deer D amage to Fo rest Trees in Pennsylvani:a- Res. Circ. 3-
Dept. of Forests and \Va ters- H arrisbu rg, Pa.-free. 

Drainage of Swamps and Forut Growth- Rec. Btn. 89-A.e.S .. 
Madison, \Visconsin-free. 

" KEEP M INNESOTA GREEN" 

Following are quotations f rom statements mad e by S. Rexford 
Bl ack, former chairma n of the "Keep MinneSota Green" executive 
committee: 

"The Keep Mmnesota Green campaign, launched in May with 
the wholehearted cooperation of the S tate Department of Conserva· 
tion, is in full swi ng a5 a major addition to forces already at work 
fot the perpetuation of Minnesota'S vast (orest resou rces. 

"Sponsors of tilt' KMG movement a re fo rest induStries, which 
create employmen t and wealth from wood and its produclS, a nd the 
grea t public and private o rga nizations which seck preservation of 
foresu as shelten for wlldi1fe and fac tors in stabilizing water levels 
and preventing Aood5, d routh and soil erosion. 

" While the KMG drive I. aimed first at p revention of forest 
fires. merciless enem y of all woodlands. its program, to continue 
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through th e years, has for its goa l nOI merely the proteelion of Min_ 
nesola foresls but their renewal and perpetuation through utilization 
of all IIlethods embraced in modern forestry science. In the past 
ten yea rs 12,28' fi res have swept Minnesota forests an d 12,087 or 
1I10re than 98 per cent of them were caused by h uman carelessness 
or neglect. ,.·hich is proof of the need of educational work in n rc 
control. 

"But this is on ly a start IOward the KMG goa l. Th e broad pur. 
pose or the cacnpaign IS complele 1I10biliz:u ion of public support for 
all pha.ses of forest perpetuation, notably proper cutting o f ma.ture 
trees, to protect young g rowth ; replanting, as rapidly as possible, 
areas that will not reproduce trees naturally; and scientinc pr:acticcs 
for th e protection of trees :at a ll SI:ages of development. Thus the 
KMG job is IIOt o nly 10 preserve the forests of today but to insure 
new :a nd gre:a ter fo reslS for to morrow." 


