RERCORT O THE NEFTT C GOMM TTEE ON HARDVWAD TREE | MPROVEMENT

WlliamJ. Gabriel, Chairmant

The Gonmittee report for the current year, 1964, wll be on the results of the
programfor the survey and sel ection of sugar napl es for high sugar content.

This year | ampleased to announce that we had an increase in organizati on and
personnel participating in the program In addition to the Sate Cormttees oper-
ating in Vernont, Mine, New York and New Hanpshire, we had a conmttee working in
Massachusetts. | mght add that they did a wonderful job this season.

The new progressi ve sanpl i ng techni que was used this year along wth the pre-
limnary screeni ng nethod whi ch minimzes environnental effects. | don't wsh to go
into detail on these techniques at this tine, but a full explanation of how they
work can be found in the 11th N&TI C Proceedi ngs, pp. 8-11 These i nprovenents over
our old nethods were a great help to field personnel during the current year's
oper at i ons.

This spring, training sessions were held for fieldnen in Vernont, New Hanpshire,
Mai ne, and Massachusetts. At these sessions instructions were given in the operation
of instrunents, the procedures used in surveying and screening, and in filling out
the necessary survey and sel ection forns.

The nunber of bushes i n whi ch surveys were conduct ed, broken down according to
states, are as follows: Vernont 25, Massachusetts 17, New Hanpshire 12, New York
11, and Maine 1, for a total of 65 bushes and 4,043 trees, Lew B ssell, the
Chai rman of the sel ection coomttee in Maine has witten ne that 1964 was a
mserabl e year for sap flowin his state and he hopes that conditions next year
W ll be better than this year for conducting the study.

The nunier of trees which net the initial selection criteria of being at |east
30 percent sweeter than the average of 11 surrounding standard trees and nore than
1 percent higher in sap sugar than the sweetest of the standards are as fol | ows:
V]gr r178r61t 52, Massachusetts 35, New Hanpshire 11, New York 7, and Maine O; a total
0 trees.

! Northeastern Forest Experinent Sation, U S Forest Service, Burlington,
W.
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The largest variation between a sel ection candidate and its standards reported
this year was 100 percent, which is nost encouragi ng. Trees whi ch were chosen as
sel ection candi dates | ast year using our new nethods were still superior to their
standards this year, but were sonewhat |ower in sugar content. Trees that were
sel ected using the ol d nethod of taking 10-tree-100-tree sanpl es were nearly all
elimnated in this year's screening.

| have not yet been able to plot on a map the | ocation of the surveyed bushes
and the variation wthin each, to determne whether a state or region nay he strati -
fied according to the magnitude of differences. Frst | want to circulate a
guestionnaire anong al |l the fieldnen to inquire whether they feel that their |ocal
areas have been adequately sanpl ed. Replies to the questionnaires will determine, in
large part, the amount of survey work we wll be doi ng next year.

At this tine | would like to announce that we have openings on the Northern
Har dwood Tree | nprovenent Cormittee for a couple of |ive-wre nen. The purpose of
adding to the commttee is to expand our inprovenent activities into other areas.
Vé wil definitely continue wth the work on the inprovenent of sap sugar in sugar
mapl e in the neanti ne.

D SOSS AN

CALLAHAM - 1'd like to ask M. Hunt to clarify the table. Anl correct in under-
standing that the acres to be converted are |ong-range goals and that the
seed production areas needed are to neet a short-termagoal ?

HUNT - The figures in the columm on the |eft are the projected acres (in thousands)
requiring conversion fromhardwoods to softwoods of those species nentioned. The
figures In the center columm are the acres of seed producti on areas to be conpl et ed
during F scal Year 1965, they wll eventual |y reach, according to our projection,
about 4, 400 acres. In the neantine, the area in the left colum nay be re-
assessed to incl ude sone hardwood stands wth too few stens of nerchantable quality.
V¢ anticipate sone of these areas nay renai n in hardwoods but hardwood species of
greater value. This nay increase the total nunber of acres required. Potentially,
there exists a need for at |east 4,400 acres of seed producing areas. | hope somne
enphasis wll al so be Ogl;l ven to plus tree sel ections for seed orchard establishnent
in %ddlttljon to the seed production areas to increase quality and quantity of seed
pr oduced.

ALLI SON - I'd like to direct this question to M. Hocker. Wiat rate of fertiliza-
tion and what standards did you base your rates on for white pine?

HOCKER -Thi s was published in the N nth Proceedi ngs, but to answer your question
right now we used a ten-ten-ten coomercial mx; applying it at a rate of a tenth
of a pound per projected square foot of crown basal area. In other words, we
estinated the average dianeter of the crown and projected this as a basal area. It
was roughly a tenth of a pound of fertilizer per square foot of projected area. Rate
per tree ranged fromsixteen to thirty pounds for trees fourteen to ei ghteen i nches;
ei ghteen inches was the |l argest tree. The naxi rumanount then was about three
pounds of elenental NDK fertilizer to an ei ghteen-inch tree.



BELIASON - Is that one application?

HOXKER - Yes. The results we obtained are simlar to other studies where one

application was nmade. Wiat woul d happen if there were an annual application, as
they' re doing wth the seed orchards in the South, I don't know Probably this
woul d level out this cycling effect that we noticed; i,e,, 3-4 year seed crops.

CLEMENTS - 1'd like to ask Dr. Hocker, did | understand correctly that the
seed yields per acre indicated in your data were w thout any control of
seed i nsects? Wiat do you think it mght be if you had reasonabl e
control ?

HOKER - This report is a projection of estinations, several estinations, cone
nunbers and seed yield per cone. So, if we obtain control of the insect, we don't
know whether it wll be fifty percent control, seventy-five percent control or
thirty percent control. Sone people estinmate thirty percent control wth current
techniques. But what it wll eventually be, I don't know

CGENYS - | have a question for M. Gabriel . IT | understood correctly,
you are conducting a phenotypi c sel ection for napl e sweet ness. Wat are your pl ans
for determning the genetic variation or heritability of this trait?

GABREL - V& are planning to run a two-parent progeny test to test our
sel ections, There is sone question at this stage as to whether we w ||
establish a parallel clonal test.
CENYS - These tests woul d be nost val uabl e, because the phenotypi ¢ sel ection
al one may m sl ead.

GABREL - No are fortunate that we are dealing wth a character in our selection
work whi ch can be neasured rather precisely wth an instrunent. In addition, our

t echni que of conparison of selections wth surroundi ng standards probably w ||
keep us frombeing msled too far in naking our phenotypic sel ections. isis our
initial screening-.. In addition, we are al'so planning a final screening of our
selections. This wll be carried out by a crew of perhaps four specialists, one in
the field of forest soils, a second in silviculture, another in genetics and a
fourth that nay be a sugar producer. V& don't intend to start our breedi ng program
until after we have reasonabl e assurance that the genetic differential appears to
be hi gh enough for our purposes.

CENYS - Naturally, you will receive the strongest data fromthe progeny tests.

GABREL - This point is academc, | think we are all in agreenent that the final
criterion for determning whether the sel ections are genetically superior woul d be
a replicated progeny or clonal tests. In our case it probably wll be a two-parent
progeny test, as | have stated earlier.

ANONYMOLS - How about use of grafted stock?

GABREL - Here we have a problem It is quite possible that the rootstock m ght
influence the sugar content in the sap of the scion. For exanpl e, storage of
starch in the rootstock and the scion nay be inherently different. Ul ess
root st ocks derived fromthe sane clone are used in clonal tests we nay be
|ntr?duplng a confounding variable that could result in the draw ng of erroneous
concl usi ons.
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GABRHEH. - Actually, Cedric, we are still in the survey phase of our program and
haven't nmade any definite plus tree selections thus far. VW& have a physi ol ogi st
who i s working on techniques to extract sap fromyoung seedlings. Vé hope that in
the near future we wll be able to extract sap fromseedl i ngs--possibly as young as
two years of age.

VA - This is returning to the forenoon session where there's quite a bit of
attention paid to Scotch pine, and | wanted to nake a comment regardi ng some of the
potentialities of sone of the Scotch pine rust diseases. V¢ have one i nportant

di sease of white pine as you all know Scotch pine has at |east three rust di seases
in the Northeast, one of which is potentially danagi ng, eaﬁeci ally to Chri stnas
trees. The other two perhaps can be di sregarded. But anyone who is contenpl ating a
devel opnent of Scotch pine for use as Christnmas trees should not |ose sight of the
so-cal led "Wodgate Rust” or "Eastern Gall Rust" because this rust disease is one of
the fewtrue rust diseases which does not have an alternate host. It passes fromone
pine tree to another and the occurrence of these galls on a young Christnas tree
wll certainly ruinit, Astoits occurrence, wthin the last three years we have
found it in at least thirteen counties in New York State. There's still a question
as to howrapidly it wll spread and howinportant it wll be, but | think that its
sonet hing worth noting at the present tine.

HNI - | have a question for Dr. Hocker, Wul d you nention what advantages you
anticipate in choosing bal samfir seed fromonly one stand?

ROKER - | wasn't involved in the selection. Apparently, the selections were
nade in a stand which had a | arge nunber of green trees, and sel ection, as
far as | can determne, was based entirely on col or.

STARS - | have a question for M. Rollins. In the conversion of seed production
areas fromnatural, uneven-aged stands, what is your criteria for estab-
lishing a selection differential ?

RALINS - Véll, 1'lIl answer for Maine; right nowwere just trying to hold the |ine.

In other words, we are taking what are apparently average or above average
stands as seed production areas and consider this an inprovenent over randonty col -
| ected or open narket seed.

STARS - It appears to ne that the probl emof uneven-age cl asses nust be consi der ed
ﬁere.h The Igrger trees or "superior trees" nay sinply be the ol dest trees
in the stand.

RALINS - WII|, seed is collected throughout the stand; so were not actually se-
lecting the larger trees of the stand. Wre taking gronth on the stand.

STARS - | think the question of identifying a selection differential remains an

inportant consideration. If you have many age classes represented in a
stand how do you determine the age factor in selecting the "bigger and faster grow ng"
trees?

ROALINS - | presune you are speaking now of thinning these stands. Wl I, usually in
the thinning, the trees are in athicket, they' re practically all the sane

si ze and presunably the sane age. You find out as you cut the trees that you are

thinning whether or not they are in fact the sane age. To be preci se you coul d

count the growth rings on the stunp. A though you cannot know wi t hout bori ng

that the trees to be left are the sane age as those cut.

STARS - Wuldn't you prefer to use even-age plantations for this purpose where
possi bl e?
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ROLINS - Aantations are very easy to work in, but we knowthere are very few

pl ant ati ons in Miine where the source of seed is known. Al we

can evaluate is howthey' re doing now Perhaps this is enough.
HNT - Let ne help A out here alittle bit if I may. The seed col | ection stands
T that wevisited in Mine included a planted area. | believe the Newy
plantation is such a stand, so the val ue of an even-aged stand of rapid growh’'is
recogni zed. It's always a conpronise when you are | ooki ng for seed, whether you

are going to look for a specific inprovenent or whether you re just going to assure
yoursel f of an easily gathered supply froma source you know grow wel | in
Maine. As far as | know seed supply and not inprovenent per se, is the

noti vation behind the choice of the area nentioned. By nature, the seeding-in of
an area should result in enough vigorous trees of any one age to conpare growh
rates wthin that one part of the stand, Thus, sone areas of the stand shoul d
approach thi s even-age concept.

Perhaps nore care shoul d be taken to determne the actual age of the sel ected
trees by boring or an internode count, so each sel ection represents the best young
tree in each group. In this case, thinning was necessary to increase or naintain
seed production fromopen-grown trees. | believe you nentioned, A, that seed
supply is yr najor objective. Wen you do get enough seed, you wll certainly be
| ooki ng for superior individuals to achi eve sone genetic gain. These seed
production areas are an interi mprogram

CALLAHMM - May | nake the observation that | think it's unfair to ask about the
selection differential in the seed production area. In the first place,
nost of us in the Wst regard seed production areas as interim short-termareas on
which seed is to be produced in the next ten to twenty years, Quantity of seed
production froma known source is the nain criterion.. G course, known source
represents a genetic gain over the kinds of nmaterials that we are presently
putting into our nursery. You could call this genetic gain of one kind. It's not
the ki nd you were aski ng about when you asked for selection differential.
SHENR- | agree wth Bob, particularly where we nust deal w th uneven-aged
coni ferous or hardwood stands. In hardwood stands, particularly, we
often have a wde range in age and further confounding of growh differences by
a wde range of tol erance between various species in a mxed stand. But we are
alsointerested intree form disease and i nsect resistance and general fitness,
Wiere we do not have plantations we can't be too precise in our selection of
trees to be left in seed production areas. If we are fortunate enough to have
plantations, fine, But if we don't have plantations what are we going to do;
sit back and say we can't do anything? Not if and when a so-called "crash
programi is wanted by the forester nmanager, be he private, state or federal,
But let's not forget that this is not the degree of genetic inprovenent that
research is aimng at.

NS - Apparently, sone of us are interested in genetic tree inprovenent while
others go along wth any type of seed-collection areas. Seed col | ection or
stand inprovenent for developnent of seed trees is rather a part of
silviculture. 1 still think that our najor goal is tree inprovenent, not
silviculture. There is no point of avoiding such term as "selective
differential”, used by Or. Sairs, or terns used by other geneticists.

CALAAMM- | think we nust distinguish in talking about seed production areas and

seed orchards, and genetics research, Inthe first case these peopl e are
concerned i nmedi atel y wth seed production probl ens, They need seed or their nurs-
eries yesterday. In such cases, we are concerned wth at |east getting the
proper source and getting reliable seed sources, This is genetic inprovenent over
the kinds of seeds they have to plant in the nurseries today. True, we as
geneticists are concerned wth questions of selection differential and
heritability; they have
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to go hand in hand in order to tal k about genetic gain to be expected in seed
orchards in the future. But it is proper in a tree inprovenent neeting to tal k
about seed production areas where we are nerely trying to i nprove the source and
reliability of seed production for present-day nursery requirenents.

CLEMENTS - I'd |ike to nake one further comment there. For exanple, on the
ATegheny Forest there nmay be 750,000 acres (1'mnot sure of the total acres of the
forest); "the tinber managenent nen and the district rangers are scouting all of
the red pine on the Alegheny. They wnd up wth probably fifty acres as potenti al
seed produci ng area. The geneticists eval uate those, and he boils it down to twenty
acres, | consider that fai r|¥. ood selection. This is the sane in the white pine and
ot her speci es on down through the other forests, VW& are screening the whol e forest
inorder to get these |imted acreage.

SHRANR- WIl, dem that's drastic screening, and at present the best way to
get the job done; but you may still be selecting your best sites rather than your
enetically best stands. This you can't rule out. If your foresters were on that forest
ong enough to real | 8/ know that they' ve found a stand that is doing exceptional |y
wel [ for its site, 0.K but how nany of our foresters have lived with their forest
I ong enough to know it that well?

QBEMNIS - The | ocal forest enpl oyees are hel ping find the stands that have been out -
standing on the forest, Sone of themhave been there fifteen to twenty
years, They are really the guides in finding these better stands wthin the
forest.

GR0OD- I'dlike to add to the previous discussion this one nore point, | think we

need to re-enphasi ze that we re not conparing practical objectives of seed
production areas and theoretical considerations involving selection differential in
natural stands-, V& re concerned wth two different practical objectives, one a short-
termobjective and one a longterm practical objective, to which the selection dif-
ferential applies. | think it's not a question here of research versus
practicality. Both of themare practical considerations.

HNI - The idea that research should be the prine notivation of a neeting such as

this oneis all right, but lets look at the relationship of silviculture to
tree inprovenent research. It seens to ne we've had a wealth of research that is not
currently applicable to silviculture. Slviculturists have not been the driving
force for this research and, because of various economc conditions, cannot
always apply the research results. Only when a silviculturist requests genetic
gain in seed or sone inprovenent over that he can buy from Arkansas or Japan,
w Il he be ready to apply a proven research concept. | believe that we have to
denonstrate this in our own backyard. This is why such practical discussions have
a place in a neeting such as this one.

HOCKER - In sel ecting seed producti on stands, how do you insure a range of sites
is present in the selection of areas? Can you | ocate stands on a range of sites or
do you take themas they cone? Qur experience has been that in the initia selections
of plus trees we select fromthe best sites, In 6 out of 9 selections the site index
for white pine was 65 feet or higher--average site index is 62 feet,

HUNT - To be frank, this has not been thoroughl y considered; however, |

recently read an article that reported the best sites tend to produce the best
progeny. The theory stated that progeny fromoutstanding trees grow ng on the best
sites often had sufficient variation to be able to grow on poor sites as well as
the progeny of outstanding poor-site trees. |f we are prejudi ced by exceptional
perfornance on the better sites, we are not necessarily limted to such a site for the
I nprovenent of a specific characteristic. V& should not, expect our selections to
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be unable to grow on the poorest sites, unless these poor sites are so isolated from
good sites that different evol utionary changes mght be represented in either area. So
far as | know this has not been denonstrated for the species were working wth. |

hope to be corrected if there's an exception.

IBBERSON- |'d like to ask GQyde howthey' re converting or howthey re contendi ng

wth these natural stands on the areas that are converted; first, how are
you renovi ng themand then second, how do you contend wth the natural sprouting and
seedi ng on those areas?

HNI - So far we' ve conpl eted work on only about ten acres. The nechani cs for rougi ng the
areas, keeping themclear and sonewhat free of conpeting or re-invading vegetation, are
as follows: Mst of the work has been done under contract wth a logger wo is
particularly careful to nake sure that the tree narked to remain wll not be danaged. V&
try to leave 30 to 60 trees per acre. These shoul d be evenly spaced, while still

ex ibitigf; the best characteristics. Mst states are also doing this first, through a
conmercial sale, The narked naterial that is nerchantabl e is sold, then using | east-cost
| abor, all conpeting vegetation is brushed out until

only the best trees are left inthe area. This has been acconpl i shed by mist bl ow ng,

poi soning, nornal nowng wth a Gavel ey tractor, cutting and reducing the naterial to
chips - there are al|l sorts of possibilities. Mrginia has been clearing the area of
undesi rabl e trees, disking and burning al the slash so they have only bare mneral sail
and as fewas seventeen trees per acre. This probably represents the nost intensive
nethod to insure that the trees are free of conpeting vegetation.

RMPF - In selection of superior trees, in addition to external characteristics, how
nany peopl e are taking into account specific gravity, fiber length and so on?

HNT The National Forests are submtting core sanples to the Forest Products Lab

at Mdison, Wsconsin. This wll tieinwth the southern pine study al ready
established to furnish infornation about specific gravity variation throughout the
South.  In Mine, such infornation has been gathered for the five naj or species of
sof twoods i ncl udi ng white pine. These studies | ocate variation and geographi cal
differences wthin the species. This infornation is available to all wood using
industries. Dpbes this answer your question?

RUMPF — No. Wien you are sel ecting your superior trees for use, obtaining scions
for devel opment of a seed orchard, is any attention paid to specific gravity,
fiber length, wood characteristics of these trees?

HNTI - Very little attention is being given to these wood characteristics in the
~ Northeast. Selected trees may not be notably superior in wood quality. |
don't feel wood-using industries have clearly stated which characteristic they
consider nost inportant. | believe we should first select for inproved growth rate
and stemform This type of inprovenent coul d be economcally utilized whet her
preference is for greater |unber strength or for springwood fibers. As |
understand, increased growth rate has rarely been shown to adversel y af f ect
specific gravity as the springwood- sunmerwood rati o (or percent) renains rather
constant. For a given age, on a given site, rapid gronth rates represent not only
anincrease inring wdth but anincrease in ring count at any particul ar hei ght
above the ground (such as d.b.h.). The rapid growng trees reach this hei ght
first, then tend to produce denser wood wth each successive annual ring. A any
particul ar height the cross section of the slower growng tree woul d have great er
proportion of juvenile wood than the rapid grower. For the present specific
gravity hasn't been ny prine consideration. V& can al ways nake a secondary
selection for fiber length or other inportant characteristics.



STAIRS - In the New York programwe are taking a |arge increnent core
for determ nation of specific gravity, springwood-sunmmerwood rati os,
fiber lengths, and extractives frommany of our selected trees, At the
sane time we often select a codom nant tree of average growth rate for
conparison. Here we are sinply interested in determning the effect of
i ncreased grow h rate upon wood quality, and its relation to our
sel ection program

SONERS - Well, our selections of Virginia pine in Virginia
and West Virginia for the seed orchard are checked out by the N
C. State-Industry Tree |Inprovenent group. For each tree that we
submt they take a large increnent core and they get all the data
on specific gravity and fiber length and so forth. Wen they send
the report back to us, each tree will be |abeled to "use", to "not
use" or to "use if necessary". That, however, is their grading,
and we do as Cyde says, we don't throw out any of those sel ect
trees, but we are retaining themfor possible future use. W are
using trees which are proven high-yielders and if high specific
gravity and long fibers can he selected within the high yield
specifications, we select for them next.
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