
Asexual Propagation of Pinus by Rooting Needle Fascicles 
By FRANCOIS MERGEN and BLANCHE A. SIMPSON~) 

Yale University, School of Forestry 
New Haven, Connecticut 

(Received for publication January 6, 1964) 

Introduction 

The place of asexual propagation in a forest biology 
research program is well documented. Besides the practical 
advantage 01 this type of propagation, e. g., multiplication 
of selected germ plasm for progeny testing and the estab- 
lishment of clonal seed orchards, the use of genetically 
uniform trees for fundamental physiological and ecological 
studies is of great importance. Most of the work on vege- 
tative propagation with pine trees has been done with cut- 
tings, air-layers, or graftings. From the experiments with 
cuttings it has been established that the rooting ability of 
cuttings decreases with an increase in the age of the tree 
from which they were obtained, thus limiting the multi- 
plication of older trees. Another obvious disadvantage of 
cuttings is the small number of cuttings that can be ob- 
tained from a tree, especially if the tree is only a few 
years old. 

Another technique of asexual propagation - the rooting 
of needle fascicles - shows the possilbility of producing a 
large number of propagules with the Same genetic com- 
position. A needle fascicle of pine is formed from a bud in 
the axil of a scale leaf an~d consists of a short stem, a shoot 
apex, and from 1 to 5 needles. Morphologically it is a Spur 
shoot, and it can be stimulated to form a long shoot. Suc- 
ceissful rooting of a limited number of needle fascicles has 
been observed in Pinus strobus (THIMANN and DELISLE, 1942), 
Pinus densiflora and Pinus densiflora X P. thunbergii (To- 
DA, 1948 a), Pinus resinosa (JECKALEJS, 1956), and in Pinus 
echinata an~d Pinus elliottii (ZAK and MCALPINE, 1957). 

In this report are described experiments that were con- 
ducted to determine some of the physiological factors that 
influence the roo t in~  o,f needle fascicles. Included were 
experiments to study the effects of various pre-treatments 
given to the trees andlor to the needle fascicles on their 
ability to root. In addition, the sequence of the anatomy 
of callusing anfd subsequent root formation was followed 
with the aid of serial microtome sections that were pre- 
pared from fascicles that were collected at periodic inter- 
vals. The morphology of root development is described. 
and the subsequent growth of some of the rooted fascicles 
was observed for a period of up to 6 years. The species used 
was primarily Pinus elliottii ENGELM., although fascicles 
from Pinus taeda L. and Pinus radiata D. DON were each 
used in one experiment. 

Review of Literature 

Definiti,on of a "needle fascicle": - 

There is some discrepancy in the literature in the use 
of the word "fascicle". FOSTER and GIFFORD (1959) referred 
to "leaf fascicles" as a misleading twm that obscures the 
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real morphological nature of the structures, which in a 
morphological sense are Spur shoots. DOAK (1935) in defining 
"dwarf shoot", used "spur shoot", "short shoot", and 
"brachyblast" as Synonyms and reserved the term "fas- 
cicle" for the tuft of needles on a dwarf shoot. THOMSON 
(1914) stated that a "spur shoot" is a specialized branch 
which is of limited (primary and secondary) growth and 
bears a limited number of specialized and cyclically ar- 
ranged leaves, and like ordinary branches, arise either in 
the axils of primordial leaves or scale leaves on the stem. 
Recent investigators have employed the term "leaf bundle" 
or "needle bundle" in reference to the needle leaves en- 
closed by a sheatih, or the scale leaves ~(TODA, 1948 a, 1948 'b; 

JECKALEJS, 1956; and YIM, 1962). Throughout this paper the 
term "fascicle~' refers to the needle leaves held together 
by the scale leaves (sheath) and contains a base and a 
diminutive shoot apex, which is similar to the "spur shoot" 
as described by FOSTER and GIFFORD (1959). 

Factors that influence rooting: - 

Experiments on factors that influence the rooting of 
needle fascicles of phes  can be broken into 5 categories: 
1) age of the parent tree (ortet); 2) position of fascicle on 
tree; 3) time of planting; 4) chemical treatment; and 5) 
planting medium. 

1) Age of the ortet. .- The majority uf experiments was 
conducted with fascicles from 1% C;, 4-year-old trees. 
When fascicles from both young an~d old trees were in- 
cluded, those from the younger trees produced roots more 
readily than those from the older trees (THIMANN and 
DELISLE, 1942; and TODA, 1948 a). One exception to this was 
the report by YIM (1962) who obtained better rooting on fas- 
cicles from a 10-year-old tree than from a 3-year-old tree; 
the difference, however, was small (4.2% vs. 2.4%). In  
general the results with fascicles paralleleld those from 
studies with cuttings; namely, that it is most difficult to 
obtain rooted cuttings from old trees (NIENSTAEDT, CECII, 
MERGEN, WANG, and ZAK, 1958). 

2) Position of fascicle on tree. - TODA (1948 a) suggested 
that the position of the fascicle on the parent tree might 
affect rooting a'bility, and he found it more effective to col- 
lect the fascicles from side branches than from the leader; 
the lower positions were also more favorable. These dif- 
ferences, however, were not statistically significant, and 
YIM (1962) working with Pinus rigida found no difference 
in rooting between fascicles collected from the main leader 
and the lateral shoots. 

JECKALEJS (1956) cut off the ldistal portion of Pinus resi- 
nosa shoots to produce leaf bundles with well defined buds, 
but he presented no evidence or results to indicate the ef- 
fect of this pre-treatment on the ability of the fascicles 
to root. 

3) Time of planting. - No results of stuldies on the effect 
of time of planting could be found in the literature; how- 
wer ,  one can assume that fascicles behave similarly to 
cuttings, and thus rooting is infhenced by the season at  
which they were collected (THIMANN and DELISLE, 1942; 
DORAN, 1946; MERGEN, 1955; and NIENSTAEDT, et al., 1958). 














