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CARBOHYDRATE ACCUMULATION IN 

RELATION TO VEGETATIVE 


PROPAGATION OF T H E  

LITCHI1 


THE most satisfactory method of propagating many 
woody plants vegetatively is by grafting. I n  temper- 
ate regions, grafting is usually done in the late winter 
or early spring when the plant has passed through a 
dormant period, is well stocked with food reserve^,^ 
and the plant is ready to make its annual increment 
of growth. I n  Hawaii, however, there is no apparent 
dormant season in the litchi and little consequent accu- 
mulation of reserves. Starch, the principal carbohy- 
drate storage form in the litchi, rarely accumulates to 
greater than .4 to .5 per cent. of the d ry  weight of non- 
flowering branches. The small amounts that do accu- 
mulate are quickly utilized in making a new flush of 
growth. 

The usual method of propagating the litchi in  China 
is by means of air-layering, which may be considered 
a form of cuttage. The treatment, i.e., the removal of 
a ring of bark, is such that carbohydrates accumulate 
and roots are produced in a suitable container before 
removal from the tree. Mitchell3 and Reid4 have 
shown the importance of carbol~ydrates in  the rooting 
of tomato cuttings, while little attention has been given 
to their importance in vegetative propagation by 
grafting. F o r  many years, attempts have been made 
to graf t  the litchi, without regard to the carbohydrate 
storage, with very little success. By using scions high 
in starch we have increased the percentage of success- 

fu l  grafts from 10 per cent. as reported by Pope5 to 
75 and 80 per cent. Carbohydrates are  caused to 
accumulate in  the scion by removing a small ring of 
bark about one eighth inch wide from the branch, to 
be used three to four  weeks later as scionwood. This 
branch should be about one half to  three fourths inch 
in diameter. Table 1 shows the composition of the 
scionwood before and three weeks after girdling. 

TABLE 1 
EFFECTOB G I R D L I N ~ON CARBOHYDRATEACCU~IULATIONI N  

LITCHI(LITCHICHINENSIS) 

Per cent. Girdled Non-girdled
dry weight branch branch 

Starch . . . . . ... . . . 11.40 0.40
Total sugar . . . .. . . 2.10 1.68
Protein nitrogen . . 1.14 1.16
Soluble nitrogen .. . 0.10 0.12 

This principle is also being applied successfully i n  
propagating the macadamia (Macadamia tergzifolia) , 
which formerly was considered almost impossible to 
propagate by grafting. The main purpose of this 
note is to again call attention to the importance of 
food reserves in  vegetative propagation. Table 1 
shows that there was very little change in the nitrogen 
and sugars in  the girdled branches as compared to the 
non-girdled, but that there was about a 28-fold increase 
in  starch. 
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"AIR CONDITIONING" FOR MICROTOMES 

HOT weather has always offered a serious handicap 
to the cutting of tissues embedded in paraffin. I n  
many places this difficulty is experienced from June 
to November or even longer. It is therefore with a 
great deal of satisfaction that I can present here a 
method for  cooling the microtome and tissue that takes 
but a few minutes to put  into operation, is inexpensive 
to operate and is superior in cleanliness and effective- 
ness to the variety of devices already suggested. 

Select a strong corrugated cardboard box with a 
cross-section approximately 12 x 12 inches and a length 
of about 1 8  inches. Lay it on one side with the top 
toward you. Leave the top flaps intact. Place the 
microtome in the box. Cut a rectangular window 
about 24 x 4 inches in the box just above the object 
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block of the microtome. Obtain a pound coffee tin or 
one of similar dimensions and punch a few holes in the 
bottom and top. Insula,te the tin by wrapping it in  
any good insulating material. Insulating felt is pre- 
ferable, although a sufficient swathing of newspapers 
will do. Leave top and bottom of the tin exposed. 
P u t  one or two pounds of dry ice in  the tin. Place the 
tin over the rectangular window on top of the card- 
board box. A down draught of air is carried over the 
dry ice through the holes in the bottom of the can and 
from there the cold streams of air drift downward over 
the object mounted in paraffin, over the knife and over 
the microtome as a whole. When the lid flaps are  
closed the temperature inside of the box soon falls to 
six or eight degrees below room temperature. 

With the paraffin block, knife and microtome a t  
practically the same temperature, sections cut readily 
and adhere to form perfect ribbons. When the lid 

5 W. T. Pope and William B. Storey, Hawaii Agr. Expt. 
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