
ABSTRACT 

Organogenesis w as attempted in White pine using NAA, 
and in Slash pine using BAP. No bud or tracheid develop
ment was detected after six weeks but a noticable change
in color appeared in the callus. All of the control 
cultures and the Slash pine cultures on BAP were darker
in color than the White pine on NAA..A possible buildup
of polyphenols are suggested to be responsible for this 
difference.
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to be much less labor intensive and more widely applica~le 
than organogenesis as a form of clonal reproduction. 
Organogenesis, honever, could prove to be very valuable in 
re}roducing clones of more valuable plant species. The 
full potential of either embryogenesis or organogenesis 
remains to be seen. 

The present study was designed with the hopes of 
attaining cellus, root and shoot formation in Slash pine 
and White pine. 

l·1ATERIALS AND 11BT~iODS 

Slash pine and White pine seeds were planted and grown 
in vermiculite for two weeks in order to obtain the 
hypocotyls that were used to initiate callus growth. The 
hypocotyls were separated from the rest of the seedli:p:gs 
and washed in Tween 20 and then double distilled water. 
The hypocotyls were then soaked in a dilute chlorox solution 
(one part Chlorox to five parts water).for ten minutes. 
Finally, the hypocotyls were put through three rinses of 
double distilled water and cut into one centimeter segments. 
Each segment was placed in 30 millilit~rs of a modified 
Hurashige and Skoog agar medium shown in Table l'l3'on the 
next page. 



·rA3LE l: 

HODIJfiED MURASlHG.r:; AilfD SKOOG HEDIUH 

(all values in gr2ms per liter) 

Arnmonium Ni trate-ITH4N03 

Potassium Nitrate-KN03 

Calcium Chloride-CaClz•2H20 

Hagnesium Sulfate-HgS04•7H20 

Potassium Phosphate-KH2P04 

Inositol 

Asparagine 

Sucrose 

Acid Boric-H3B03 

Hanganese Sulfate-t·1nS04 • HzO 

Zinc Sulfate-ZnS04•7HzO 

Sodium Holydate-Na2Mo04•2H20 

Sequestrene 

Nicotinic Acid 
I 

Pyridoxin-HCl 

J3enzylamine Purine 

2,4-D 

' ...... , c<t:-.4 5Ir Q ·J I..A.).;)V • ~z 

1.650 

1.900 

.440 

.370 

.170 

.100 

.100 

20.000 

.620 

1.690 

1.060 

.025 

6.510 

.050 

.010 

.010 

.050 

.500 

.025 

.025 

.8_50 

8.000 
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There were two types of callus grown on the oedium, 
green and colorless. All of the c~llus was grovm for 
three weeks and then transferred to fresh medium of the 
same type listed above. Enough callus was thus obtained 
after three weeks to conduct the experiment, even though 
it came fron different individuals and thus had varying 
genotypes. 

The callus was then transferred to fresh medium to 
initiate organogenesis with BAP and J>TAA. The preparation 
of the White pine is discussed first. Eight vials were 
prepared with twenty-five milliliters of NAA medium, for 
each of the three NAA concentrations:(.2 mg./1., .5 mg./1., 
.8 mg./1.). The medium used was the modified Murashige 
and Skoog medium with no cytokin.ins or auxins except for 
NAA. Eight vials were also prepared as a control, and used 
the same Hurashige alld Skoog modified medium that was used 
to initic:.te callus growth. The green White pine callus was 
placed in all thirty-two of the vials. The four groups of 
eight vials each were then subdivided into four vials grovm 
in darkness, and four vials grown in light. All vials were 
grown in a grow·ch chamber which was kept at 75 F, and ti1.e 
light intensity for the light grovm vials was 200 foot candles. 

The Slash pine callus was prepared in the same fashion 
as the White pine, \nth one exception. Three different 
concentrations of BAP, (.05, .15, and .25 mg./1) were used 
in the medium instead of the three different NAA concentrations. 
After growing six weeks the callus was taken out of the 
growth chamber and examined. A lense was used to locate 
possible shoot and root tip developmen~ Areas that looked 
like buds were then prepared as uashes for study under 
the light microsco~e. 1% Safranin in EtOH was used to stain 
for tracheid development. 

An attempt to weigh the callus in order to measure growth 
was abandoned 8 fter numerous tries resulted in broken callus 
sticking to the sides of the vials and the agar medium. It 
is suggested that if this method tried, very wide mouthed 
vials be used to nrevent callus breakdovm. 

~ . 

DISCUSSION 

Slash pine and White pine \vere both successful cultured 
in vitro. 'The tissue cultures grew well through three medium 
transfers. 'i'he final transfer representing the atte:npt to 
initiate organogenesis. 
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An examination under the light microscope with 1% 
Safranin showed no trachoid or bud develop:nent in any of 
the cultu1·e treatments. Whether this is due to the wrong 
concentrations of Auxin and Cytokinin or the lack of some 
other essential unknovm is not certain. It was su2~gested 
by Dr. Whitmore that an essential protein might be missing 
and could possibly be synthesized in the callus cells by 
enriching them with t:1RlfA isolated ·rrom· ,embryos·. of the san1e 
SJ)ec s. Research of this kind is currently .Jeing done 
with embryogenesis oy Dr. Whitmore and Dr. Kriebel at the 
OiillDC in Wooster, Ohio23. 

A color difference was noticed between the White pine 
callus grovm only on NAA and all the other treatments. 
Both the light grown and dark grown White pine cultures 
were lighter in color (green and tan respectively) than 
the White pine controls or any of the Slash pine treatments. 
It appeared to be a brown colored substance that was causing 
the White pine controls and Sl~sh pine treatments to be a 
darker color. !3oth Dr. Wong 26, and Dra. Whitmore23 felt 
that this difference was very possibly due to the buildup 
of polyphenols in the medium of the affected tissue cultures. 

COHCLUSION 

Although organogenesis was not observed, callus was 
successfully grown for both Slash pine and White pine 
species. In addition, this experiment allowed me to gain 
valuable lab experience in the field of plant physiology. 
I wish to express my thanks to Dr. W. Whitmore whose 
guidance and patience was greatly appreciated. 
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