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COVER PHOTOGRAPH: Balsam fir fertitized with low level gimontion nilrate
in the spring of 1966, Note response in 1967 leader
growih and development of fiuternodal branches. Near
Joe's Pond, Vermeont, on Growers' Plots Phoro raken
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SUMMARY:

An initial shearing in the spring to shape a heretofore unculrured balsam Gr
Christings tree followed by spring clipping in subscquent vears {to develop
gregter numbers of lateral tips) was the cultural sequence that made lor best
improvement in overall grade. Leader control it needed is best accomplished
with spring Lip pruning with a 90% ent favared. Trees were 4 to 5 feet in height
al the beginning ol the three year experiment.

Spring applications of 1 complete {(N-PK} fortilizer in ratio 23-27-26 Ihs.
elemental nuirient applied per tree, or a nitrogen fertilizer conrributing .23 lbs
elemental nitrogen per tree, result io marked color improvemnent that maindains
itselt aver a two year period, Growrh improvement also follows, with evidence
that rapid leader growth s compensaled for by more vigorous internodal bud
amd branch development. The number of fnternodal buds per inch of leader
growlh was maintained with incressed leader growth. Fertilizing is therefore a
method of reducing the rotation period as well as improving the color
characleristios of balsam Uir.

Eftorts to correlate foliar chemical analvses with soil analvses for a varcty of
nuirients were unsuccessful. However, Toliar analysis results are presented in
tables indicating the variation encountered for typical healthly voung balsam fir
trees when samples were collected in the |2l The sesson of sampling, age ol
needles, and wvertical location of samples on a free are impuriant variables
affecting the results of chemical analyses.



INTRODUCTIGN:

The following work describes the vesults of o study of balsam [ir Christmas
tree culture developed 0 1963 with initial field work undertaken in 1964, and
continued through 1966,

The purpase mitially was to tesl some alternatives that would improve tree
form, color, and ultimately the grade of both wild and plantation grown trees of
this species in northern New England.

The experiment, entitled “A Study of Cultweal Practices for Balsam Fir
Christmas Tree Production” was financed through Melntire-Stermis funds and
the New Hampslire Agricultural Expermment Station and designated as Project
MS-1 ol the Station,

The author, who was project leader, acknowledges the work of David R,
Noyes, Forester, who was assocated with Lhe eaelier stages of the project, and
the field and office assistance of Harry Berquist and of numerous fomier
students, in particular Juhn B, Cote and Donakl A, Wilson. The cooperation,
understanding and gatience of the members of the New Hampshire-Vennonl
Christrnas Tree Growers Association s apprecialed. Gratitude is cxpresssd to
Willard E. Urban, Ir., Station Slatislician, for his part in setting up the slalistical
design and in [ollowing throwsh on most of the stalistical analyss, Dorothy
Josselyn and Henry A Davis of Uke Analytical Services Laboratory. and Clarence
L, Grant of the Center for Tadustrial and lnstitutional Development accom-
plished the soil and Toliar unalyses,

This manuseript is 0 three parts. Part 1 deals wich the “Main Plots”, a study
of cultural practices primarily at three northern New Hampshite locations on
lands of conumercial Christmas tree growers. Part 11 35 called the “Growers’
Plots”, and analyses Lhe findings afrer application of a variety of Terlalizers at ten
locations in New Hampshire and Vermont. Part U presents results of Foliar
analyses of balsam tir Christinas trecs.
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Part 1. MAIN PLOTS

This section reports on applications of varlous combinations of culiural
practices known to govern the form of voung balsam fir to be marketed as
Christmas trees, The primary objective of treatment was Lo test alternatives in
hoth leader and fateral brancl growth contrel, in attempts to produce a more
saleable tree. The trees used in the study were native balsam fir, initially
averaging four feet in height, in both natural {volunteer}) and planted stands al
three locations in Mew Hampshire (Coos, Grafton and Merrimack couniies), At
each location 225 trees wers treated emploving a factorial arrangement of 9
leader treatments x5 lateral treatments, followed in 1960 with 5 fertilizer
treatments. The work was initiated in the spring of 1964 with annual
measurements terminated o the fall of 1966, Both lateral and terminal
treatments were imposed in the spring and the [all. Thus there was a complex
interaction of three gencral categories of tieatments (leader treatment; lareral
treatment; and feriifizer), replicaied al the three locations in a randomized block
design.

A, Explanation of Treatments

The treatments applied ipcluded most that appeared promisipg from informal
field experimentation and local practice such as tip pruning to controd teeminal
length to forestall “spindly™ rree appearance. Tlus experument did nol, however,
tesl basal pruning Lo slow iermingl groweh because of the small size of the
trees.  Spring freatinents were applied in laie June or early Tuly {during
succulent growthl while fall (reatments were applied in Seplember or Octobes
alter growth had “hardened of [7. Treatwents are summarized as follows:

Terminal treatments
Tip prune, bath at 457 and at 90° either in the spring or fall,
Malcic hydrazide {a groweh inhibitor), either spring or fall.
Root prune, either spring or fall,
Control {no treatment]).
Lateral lrealiments
Clip, esther spring or fall,
Shear, either sprning or fall,
Control.
Fertilizer application {delayed until the spring of the third year)
Nitrogen =N
Phosphorus =P
Potassium =k
Complete = NPR
Control,
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In order to dnterpret and apply results, a lew definitions of terms and
explanation ol treatment technigques are needed. Figure |, a schemalic diagram
for denoting anaual growth of o balsarm fir tree should assist in this explanation.

Terminal treatment of which tip pruning was one treatment, consisted of
shortening the current leader growil by cutting it hack to near the point where
lateral branches (the topmost whorl of branches} meet the leader when these
laterals are bent up to meel the leades, The leader was cut off about ¥ inch
above an internodal bud at or near this peint. The 90° cur was made
perpendicular ta the stem axis, aod the 457 cul al Lthat angle to the axis. Such
terminal treatment is based on the premise that reduced miternodal length would
result in an increased tree densily, as the lateral whorls would then be less widely
spaced, Cutting angles and season of application were expected to have an effect
on subsequent terminal bud developrment. Since random selection of trees was
the rule, a few trees having short terminals did oot require and therelore did not
receive a tip pruning.

Maleic hydrazide isa chemical that was applied to o terminal hud either in the
spring or the fall, in a 0.1 pereent waler solution. Il was hoped that malejc
bydrazide woulid imhibit leader groweh by alterme hormone balanee without
adversely affecting Lree form.

Another terminal treatoent, rool pruning, was done through four cuts into
the soil cutwacd from the tree stem, rwn thicds of the distance to the crown drip
line. Each cul was made straight mito the ground 1o the full depth (12 inches) of
a Moo 2 rougd pointed shove] blade, The intent is fo reduce terminal growih by
reducing the roof arca of & lree.

Lateral lreatments consisted of clipping and shearing lateral branches and
were intended {(as were tenmingl {reabnents) Lo be applied annually either in
spring or Tail. Clipping was originally interpreted to be removal of the primary
lateral-terminal zrowth that had beea added Lo (e teee branches during the
previous veur (see Figore 1), Clipping was confined to one yvear old wood in the
1964 first annual treatment and pecformed on the cotire tree except for the top
or currenl vear’s whorl, The practice was intended 1o produce a fuller tree by
having the lateral-lateral growth cootribule more “tips” 1o the periphery of the
tree (refee do Figure 1), Tn theory, for every “lateral tip™ which is cut off
(clipped) there should be vwo lateral-lulerals producing tips the following
growing season. {(Resolts indicate that this happened lo g large degree). In
applying the treatmends, whenever secondary Jateral-terminal growth contri-
buted to filling in the outer suclace of the crown, il was also removed,

In practice, clippings subsequent to the initial 1964 treatment were changed
m that only bud clusters on primary bateral lerminals were removed and wood
was lelt intact. This variation for 1965 and 1966 resulled in trees of fuller
appearanee and accomplished the purpose in clipping.
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Shearing shapes a teee by corting two vears of lateral-terminal growth from
each branel which has at least three years of growih on it. For example, in the
schematic diagram (Figure 1), only N and N-I primary lateral-terminal growth
would be sheared from whorl N-3 during the vear N, and the younger whaorls
above left untouched {older whoals below would be sheared as was the N-3
whaorl).

It was originally thought that shearing two years growth trom available
primary lateral terminals would be followed annually. However, the effect of
shearing the first year was analogous to the commercial practice of “shaping™ a
tree Lhe first time, obtaining a moce symmedrical form. [t became apparent that
a similar treaiment in o subsequent year was not needed, and in fact would leave
a lree looking decimated, Therebore, beginning in the spring of 1963, shearing
assumed a form similar Lo the original definition of clipping; that is, primary
lateral terminals were cut to the base of the previous year's growth.

Fortilizer was applied around 4 tre¢ in a circular band extending 8§ inches
from the stem oul to the “deip line™ of the crown. NP, and K applications were
computed a5 “moderate” devels based on known expenence and resulted
roughly equivalent weighls for cach clement. The N-P-K or “complete™ fertilizer
was a total composite. The smount applied per tree is indicated in Tuable 1.

Main Pluts  Foertilizer Dosages
Total Ferrilizer Elemerral

Compusition and Percent Weiglt per tree Fauivalent
Element of tileniens Pounds  Grams  Pounds Grams
Nitrogen NIL MO 355%N A4 182 A4 Hha
Phospliorus Superphosphate —
195 F 0, A 364 A a4y
Potassium KO 6% K 0 25 1i4 A5 i)
Complete Combination of above 1.45 Al A4 203

Anmeal measurementls and ohsenvations of treatment frees included total
height change, number of “good™ or usable whorls from the standpoint of
developing 4 Christmas tree, numbers of lateral tips in the top three whorls (in
the O, -1 and -2 years with 1963 being zera, with measurement of tips developed
in new wharls thereafter), number of branches which developed in the new
whaorls, internodal lengths and crown diameter,

An oversll grading of the tree a5 a Christimas tree was also made on a scale
from | {very poor) to 7 {excellent) at the beginning and end of the experiment.
Meedle color of each tree was recorded (Munsell system) ot these times, but was
not & criterion in aroving at tree grade in thus study.

Data were analysed by use of analysis of wvariance (see Table 2), In the
headimg, the table also contains the objective and partially subjective criteria
used in evaluating the various cultural practices at the end of the three year
study. When the Lerms “significant” or “signilicantly”™ are used in this writing,
they are used in the staristical sense on the 005 level,
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