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Shading Reduces Growth of Longleaf and Loblolly 
Pine Seedlings in Containers 
James P. Barnett 

Principal silviculturalist, USDA Forest Service, 
Southern Forest Experiment Station, Pineviiie, LA 

Development o f  longleaf 
(Pinus palustris IMiII 1 and lob-  
lolly tP taeda L i pine seediings 
growing under three light condi- 
tions-full sunlight, 30% shade, 
and 50% shade-was evaluated 
Although there was i ~ t t l e  dif-  
ference between development or 
seedlings in 30% and 50"/0 shade, 
those grown in ful l  sunlight were 
signiticantly larger than shaded 
seedlings in dlameter and In top 
and root dry weight after 20 
weeks Longleaf p ine responded 
better than loblollv p ine in both 
root and shoot growth under ful l  
\unlight The greatest response 
to higher levels o f  l ight das in 
root growth These results have 
major applications tc~ rhe ccilture 
o f  longleat pine seedlings in  
t ontainers Tree Planters hotes 
3011) 23-26, 1989 

One ot the problems in pro- 
ducing southern pine seedl~ngs 
in qreenhouse tacilities i s  con- 
trolling excessice temperatures 
particularlv in the late bpring and 
biimmer Shadecloth cari be 
u ied  to help control high tem- 
peratures bv reducing incorrlrng 
bolar radiation Greenhouse tem- 
peratures can be lowered 5 C or 
more Recommended lece13 (1; 
shadrng range trom 3 0  to 5;"" 
121 Althouqh it i s  qenerailv 
kno\.vn that shadinq car) resLii+ ,n 
c~tiolated i eed l~ng  de~eloprneri t  
its ettect on the groc~th  ot 
greenhouse-grou.1 iooikert? 
plne ieedlings has beeri gener- 

a l ! ~  Ignored 
The recent interest tn produr-  

~ n g  ionglear pine fPir7~ts palustris 
'vttll / seedlings in containers has 
reaf i~rmed the seiisrtivtty of rhrs 
species to cornpetitlon Current 
recommendat~ons for producfng 
longleal pine in cont2rners 
include the use of larger con- 
tainers, ~vh i ch  results in a 
smaller number of seedlings per 
unit area ( 1 )  To develop qual~ty 
stock, no more than 550 longleaf 
pine seedlings should oe grown 
per square rneter i i O  per square 
foot) Other southern species 
can be grown at up to 7 000 
seedlings per square meter 1100 
per square loot i  T h e  greater 
seniitivitv ot longleat ptne I S  

undoubtedlt related to its mas- 
zive needle de.celoprnent 
hecauie epicot%l el on gat tor^ 
does not occur lor 2 or 4 vears 

Preiiminarv evaluatioqs have 
ind~cated that shading longleaf 
pine seecii~ngs mav reduce seed- 
ling q~id l i t )  The purpose ot  PIS 
stbdy was to evaluate t he  
tjeveloprneni ot lcrtglgaf pine 
seedlings grown in containers at 
d~rterent levels or shade and to 
compare their pertormance with 
 ha: or loblollv pine seedlings 
P taeda l 

Methods 

Longleal and lobloiiy pine 
ieedlrngs be r?  grown in Rat 
Leach StulPhvs container5 filled 
iivrth a 1 I peat-vermicillite 
rned~um Untreated ionpleat 

pfne seeds and loblolly plne 
seeds that had been stratified for 
30 davs were sown and germl- 
nated under u n ~ f o r m  green- 
house cond~rions 130% shade) 
When germlnants dropped their 
seed coats, seedlings of each 
species were divided Into three 
groups and grown under the tol- 
lowrng cond~tions 
1 no shade (grown outdoors) 
2 30% shade (greenhouse with 

shadecloth) 
3 500h shdde itrusshouse wrth 

s hadeclath) 
A standard cultural reglmen 

was used to grow seedlings in 
each treatment 171 Efforts were 
made to maintain unrform grow- 
lng cond~tlons among tac i l~t~es 
Wouever there were some drt- 
Ierences in growing tempera- 
tures i .- 5 "C) Although such 
drfferetlces can intluence 
devetoprnent the effects ot 
shade were expected to be ot 
much greater rnagnitbde 

Seedlings trom tour repl~ca- 
tions were sampled at monthly 
intervals beginn~ng at 8 weeks ot 
age Height has measured rn 
centrmeters diameter in m ~ l l ~ m e -  
ters and dry we~ghts ~n mrlli- 
grams Measurements cont~nued 
through age 20 weeks 

Differences in seedlrng 
responses were rested tor staris- 
'ircal signlilcance at the 0 05 level 
bv analvsei of variance Separate 
analvses were run for each spe- 
cles, and d~fferences In treat- 
ment means were evaluated by 
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orthogonal polynomial 
comparisons. 

Table 1-Effects of  shade and full sunlight on development of  longleaf 
and loblolly pine seedlings at 8 to 20 weeks 

Results 

Differences in development of 
both longleaf pine and loblolly 
pine seedlings due to age, shad- 
ing treatments, and their interac- 
tion were statistically significant. 
There were major differences in 
all variables measured due to 
shading of seedlings. However, 
there were only minor dif- 
ferences due to the levels of 
shade (30 or 50%). Conse- 
quently, data for these two 
levels were averaged to simplify 
presentation. 

A 55% increase in stem diame- 
ter of longieaf pine seedlings 
was seen when seedlings were 
grown in full sunlight (table 1 ) .  

Increases in top and root 
weights with exposure to full 
sunlight were 68 and 210%, 
respectively. The percentages of 
increase in diameter and top 
weight were relatively constant 
with seedling age. However, the 
percentage o i  increase in root 
weight was high at 8 weeks and 
decreased steadily as the seed- 
lings grew to 20 weeks of age. 
There were no difterences in 
longleat pine development due 
to different amounts ot shade. 

Loblolly pine wedlings foi- 
lowed the same trends as those 
tor longleaf pine, hut difterences 
between sun and shade 
exposures were not as great. 
Increases in seedling height 

Developmental 
character~stics 

Stem diameter (mm) 
Longleaf pine 

Shade 
Sun 
'10 lncrease 

Loblolly plne 
Shade 
Sun 
O/O Increase 

Top we~ght (mg) 
Longleaf pine 

Shade 
Sun 
''0 lncrease 

Loblolly plne 
Shade 
Sun 
''0 Increase 

Root welght (mg) 
Longleaf plne 

Shade 
Sun 
''0 lncrease 

Loblolly plne 
Shade 
Sun 
'6 lncrease 

resulting from full sunlight 
ranged from 7% at 8 weeks to 
33% at 20 weeks. lncreases in 
seedling diameter and top 
weight were fairly constarit with 
age, averaging 18 and 40°h, 
respectively, with exposure to 
higher light levels (table 1) .  The 
trends for root weight agreed 
with those for longleaf pine, that 
is, the percentage of difference 
due to shade decreased with age 
(118 to 79%). 

Seedling deveiopment in 
response to shading varied 

greatly by species (fig. 1) .  Both 
stem diameter and weight were 
greater for longleaf pine than for 
loblolly pine when seedlings 
were grown in shade, but the 
differences were not as great 
when seedlings were grown in 
full  sunlight. This suggests the 
greater intolerance of longleaf 
pine to shade. Root develop- 
rnentwwas about the same for 
both species when seedlings 
were grown in shade, but the 
root systems of longleaf pine 
were 65% larger than those of 
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Spec~es: LO LL LO LL LO LL LO LL LO LL LO LL LO LL LO LL 

Age: 8 12 16 20 8 12 16 20 

Figure l -Kr\por)r t~ o t  lor~giedf (LL) and lohlollc (LO) ptne seedltngs to dtfferent levels 
o t  11ght 5tc.m he1ght5 b<c,ri, m c ~ a ~ u r e d  tor Iohlollv ptnes only 
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loblolly pine at 20 weeks of age 
when grown in full sunlight. 

Discussion 

These results have immediate 
application ior the production of 
longleat pine in containers Pre- 
v~ous research with bareroot 
longleaf pine seedlings has dem- 
onstrated the need to plant 
seedlings when root-collar d~am- 
eters are near I 25 cm ('h inch) 
tor successful Initiation of height 
growth Thls same response 
occurs In container-grown long- 
leat pine Therefore, cultural 
practices that speed stem 
tievelopment must be ut~l ized 
Growlng longleaf plne seedl~ngs 
In tull bunlight 1s highlv des~r- 
able Ba5ed on the results of th~s  
study seeds should be sown In 
(ontalners In late sprlng or earlv 

summer (May or early June) and 
the seedlings grown in the open 
throughout the summer. High- 
quality (larger diameter and 
greater root system) seedlings 
are then available for planting in 
the late summer or fall. Not only 
are better quality seedlings pro- 
duced, they are produced more 
economically because a green- 
house structure is not required. 

Although this technology is 
most appropriate for longleaf 
pine, it also applies to loblolly 
and other southern pines as 
well. It is important to note that 
root development was the seed- 
ling characteristic that 
responded most to increased 
light; this may result in 
improved field performance. 

There was little difterence in 
seedling development between 

the 30% and 50% levels of 
shade. Some of this lack of dif- 
ference may have been due to 
the variations in environmental 
conditions among the growing 
facilities. However, these varia- 
tions were not great enough to 
mask the differences between 
shade and iull sunlight. 

Literature Cited 

1 Barnett ) P Brissette 1 C 19Rb 
Producing southern prne ieed l~ngs In 
containers Cen Tech Rep 50-59 
\ew Orleans U S Department ot 
Agrrculture Forest ierv ice Southern 
Forest Experrrnent \tation -1 p 

2 Tinus R LC L4cDonald > E 19'9 
How to <rob% tree i redl ings i r i  green 
house5 in containers L e n  Tech 
Rep R\1-60 Fort Collin.; ( 0 L \ 
Oepartment at Agr~culture F o i t = z t  

i r rv rce  Rock\ Llountarn Foreit and 
Range Euperrm~nt i t a r ~ o n  256 p 


