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'I'l~c sc:ilarifoun vessrl perforation plates of yellow-poplar were examinecl and photo- 
glxphc~l ~~licroscopically in the green condition ant1 after air-drying. The satnratioti 
~~roisture content of grecn and once air-dried yellow-poplar was also stndied. 

Air-drying tlistortctl but did not I)reak bars in the scalarifortir Plates, and it prol~ably hat1 
n o  cffrct on increasing pern~eahility of yellow-poplar. Air-drying and then rewetting, 
l~o\vt'\cr, incrvasc.d thts sa t~~rat ion tnois t~~re  content of the yellow poplar by eliliiinating 
the air 1111l1l)le.s rntrapprd in the gret.11 specinlens. It is sl~ggrstrtl that c~ l i~~~ ina t ion  of air 
1)lock:~gr cnr~srtl thc increased per~neability. 

.4tltlitioi1(11 kc!/worcls: L i t iodc i~d~o i~  trllil~iferu, Fugus a~nericai~u, Ouerc~ts mhm, scalarifortn 
\-t~sscbl pc~rforation plat(,. satnration 111oistnre content, spccific gravity determination. 

INTROI)UCI'ION vessel perforation plates. Furthermore, it 

~ , . ~ ~ i ~ ) ~ ~  ,.esearcl, has sl,own that air- wad~ypothesized that air-drying and re- 
drying ( I f  reduces lol1gi- wetting 'limil'ated the air-blockage that 
tudinal lateral pernIeability llecause existed in green specimens. An experiment 

of llOrdered pits ( cornstock wascarried out to test these two hypotheses. 

1968; Liese and Bauch 1967; Sucoff et al. 
1965). Recently the author, using the same EXPERIMENTAL 

tedlniqlre used by several researchers ~l~~ effect of air-drying on the vessel 
(Kelso et al. 1963; Sucoff et al. 1965; Corn- opening was studied ill 30 greelI specillIens 
stock 1968: Chen et al. 1970) in the past ?/,-illcl, square by %-inch lollg alollg the 
and thc permeal~ility cell devised and fully gr,iI,) were cut from a green yellow- 
described 1 ) ~  Cornstock ( 1968), unex- poplar log. One elld of each specimen was 
pectedly found that air-drying significantly smoothly shaved a sliding microtome 
increased the longitudinal permeability of to prepare the surface for in- 
yellow-poplar ( Liriotlendron tulipiferu L. ) ,  spection. l-he vessel openings at two loca- 
American beech (Fugus arnericanu Ehrh.), tiolls per specimel, were inspected, and 
and red oak (Quercus r~17ru L.1 by 3170, photographs were rnade of the scalarifor111 
83R', and 9k ,  respectivcly (Table 1 ) .  How- plates usillg reflected light. l-hen the speci- 
ever, the reason for an increase in longi- were air-dried to about 3% moisture 
tudinal permeability in hardwoods after irl about 20 hr ill a dryills 
air-drying and rewetting was not immedi- ,sil,g compressed air passed through a dry- 
ately clear. In an attempt to explain this, it 

ing The air-dried specimens were 
was hypothesized that hrcnusc the longi- lnicroscopically at the 
tudinal flow of water in hardwoods is con- locations and rephotographed to record 
fined mainly to the vessels, removal of changes in the scalariform plates. After air- 
water by air-drying enlarged the vessel 

drying, 10 specimens were rewetted, ex- openings by breaking bars and webs 
( l leyer  and hluharnmad 1971) of the amined, and photographed at the same lo- 
-- - - -. - - cations to show the vessel openings in a 

' Lal~oratory ~naintai~letl in cooperation with rehydrated 
Southenr Illinois 1 'niversity. The effect of air-drying on satur a t ' 1011 
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Ts131.h 1 .  Lot~gitrrdirtul pcrtneahilit!y of three 
11clrtlu;ootl sjtccic.s befote and after air-dryinga 

I nc rease  
Green A i r - d r i e d  D i f f e rence  due t o  

S l ~ e ~ i e s  (Kg1 ) (Ka l  ) (Ka l  -Kg1 ) a i  r - d r y i n g  

- . - - .  (Darcy )  - - - - - - ( P e r c e n t )  
Ye1 low 

p o p l a r  12.131 15.926 3.795 31 ** 
An~e r i  can 

beech 1.614 2.952 1.338 83** 
Red oak 18.700 20.310 1.610 9** 

a /  Each p e r m e a b i l i t y  va lue  i s  an average o f  32 
- 

spec i~nens.  Same specimens were used t o  n~easure green 
and a i r - d r i e d  p e r m e a b i l i t y .  
** S i g n i f i c a n t  a t  1: l e v e l .  

111oistnre content was also studied 11sing 
five green specin~e~ls ('h-inch in diameter 
and 'h-inch long along the grain) per repli- 
cation with four replications. Green speci- 
inens were evacuated over distilled water 
in a desiccator jar under a vacuum of 29 
inches of Hg for 15 mi11 and then sub- 
merged in the distilled water before re- 
leasing the vacuum. After the specimens 
were soaked for 15 min, saturation weights 
were taken immediately after the surface 
water was removed by rolling the specimen 

over once in a clean tissue. Tllell the speci- 
mens were air-dried to about 2% moisture 
content for 22 hr before they were re- 
evacuated over water and resaturated with 
distilled water under the same conditions 
as before. The specimens were reweighed 
to determine the second saturation moisture 
content before they were oven-dried at 105 
C for 24 hr. The saturation moisture con- 
tent was used instead of saturation weight 
in the statistical analysis to eliminate the 
possible variation of specimell size among 
and within replications. 

RESULTS AND DISCUSSION 

Air-drying resulted in distortion of the 
parallel bars in the scalariform plates (Fig. 
1 ) .  However, only 1 out of 1,323 bars ex- 
amined was broken (Fig. 2 ) .  All of the 
453 bars examined on the 10 rewetted speci- 
mens returned to their green condition after 
rewetting (Fig. 1). Assuming that the in- 
ternal vessel plates reacted the same as the 
outside vessel plates, it was concluded that 
air-drying distorted but did not enlarge the 
vessel openings. This occurred without its 

FIC. 1 Photo l a  shows the undistorted bars in a green wood specimen; l b  shows the same specimen 
in ,in air-dried condition; and l c  d ~ o w s  that the bars have returned to their green condition after rewet- 
tin& 
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I~reakiiig the bars in the scalariform plates 
and proba1)ly had no effect on increasing 
longitudinal permeability. 

I3r:cause air is much lighter than water, 
the saturation weight or the saturation mois- 
ture content of a speciillen would be lower 
if entrapped air bubbles were present than 
if there were no air bubbles. Thus, the 
effect of air-drying and rewetting on elimi- 
nating air bubbles was shown by compar- 
ing the saturation moist~~re conte~lt of the 
green wood with the saturation moisture 
content of the air-dried and rewetted wood. 

r 7 I he average saturation moisture content 
of air-dried and rewetted wood was signifi- 
cantly higher than the average saturation 
moisture content of the green wood speci- 
mens (Table 2 ) .  The average increase in 
~noisture content, due to air-drying, was 
about 7%. All 20 specin~ens tested had a 
higher second saturation moisture content 

TABLE 2. Conq~arboil of the \aturatioiz ?)loi~tur(> 
contents of green and air-dried rewetted yellow 

poplar specimens 

R e p l i -  I n i t i a l  Green A i  r - d r i  ed D i f f e r e n c e  
c a t i o n  green s a t u r a t i o n  r e w e t t e d  o f  

s a t u r a t i o n  s a t u r a t i o n  

(Pe rcen t  m o i s t u r e  c o n t e n t )  

1 64.2 148.6 155.7 7.1 
2  70.0 146.9 152.8 5.9 
3  74.3 145.6 152.5 6.9 
4  69.3 147.6 154.5 6.9 

Average 69.5 147.2 153.9 6.7** 

** S i g n i f i c a n t  a t  1:; l e v e l  ( F - t e s t ) .  

than the first saturation moisture content. 
This indicated that a small quantity of air 
trapped in the green specimens was not 
readily removed during the first 15 mill 

a ion. of evacuation before the first satur t ' 
Others have also found that green wood 
in general is not fully saturated and that 
the air trapped within it is not always 

FI~. 2 Only one example of bars being broken was observed: 2a shows the wood green; 2b shows 
t h r  rainc, \T oocl specilnen all-dried, note the bloken bar in one of the ves5el openings 



rcxtlily rcrnovable u p o n  evacuation ( Cooper 
1960; Snlith 1954). IIowever, the present 
research suggests that the air bubbles were 
removed in the second evacuation after the 
specinlrns wcre air-dried. 

Tllc "nlaximum-moisture-content" method 
of determining the specific gravity of wood 
dcpends upon obtaining the green saturated 
moisture content. Saturation is achieved by 
cvacunting the irlln~ersed speciineil (Stainnl 
1964). This result suggests that an air-dried 
specimen sllould be used instead of a green 
speci1nc.n. Furthermore, the specinleri 
should 11e evacuated above the distilled 
water and tlleu impregilated with water 
to reach the "maximum inoisture contellt." 

CONCLUSIONS 

Air-d~ying and then rewetting increased 
the \atnration moi\ture content of the 
yellow-poplar 1)y eliininating the air bubbles 
entrapped in the green \pecimens. Eliini- 
~iating air-blockage would account for the 
illcreased permeability. 

Because only one bar in the scalariform 
plate\ was broken, air-drying probably doe., 
i ~ o t  inc~casc longitudinal permeability by 
c l ~ a n g i ~ ~ g  ves\el opening\. 
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