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INTRODUCTION 

The effects of gibberellic acid (GA) on sugarcane have been studied 
extensively throughout the sugarcane world {1,2,8,^5,6,7,8,11,16,16)? 
Given proper conditions for tissue penetration, GA will increase both ton
nage and juice quality. Unfortunately, efforts to harness this chemical for 
the sugar industry have not been successful. In simplest terms there are two 
types of unresolved problems: 1, The economics and agronomics of field 
usage; and 2, the physiological limitations of GA potential. 

GA research in Puerto Rico is performed primarily at the greenhouse 
and laboratory level. Emphasis is directed toward the enzymatic basis of 
GA action under a series of controlled physiological conditions. The GA 
treatments are usually centered around a single foliar application at one 
moderately high level. Although this approach describes the kinds of 
changes that GA can produce, the magnitude of change—and consequently 
the economic potential—rests ultimately on the efficiency of GA utilization. 
The present study was designed to yield more realistic information with 
regard to the number and frequency of applications needed for maximum 
response. 

There were two primary objectives: 1, The attainment of maximum 
growth in terms of millable stalks and 2, maximum sucrose production as 
reflected by increased sucrose content of millable stalks. In planning the 
treatments careful consideration was given to the critical GA attributes 
of tissue penetration and of post-stimulatory growth reversion. Assuming a 
limited adsorptive capacity of sugarcane leaves, it was theorized that a 
single massive application could not be fully assimilated. Therefore the use 
of split or cumulative applications was included. The concept of multiple 
application has been used by other workers in efforts to prolong growth 
stimulation. The primary difference here was that we were attempting both 
a higher growth maximum and prolonged growth activity on the basis of 
more efficient utilization of a single absolute quantity. Hence, the total 
amount of GA given was constant among all GA treatments regardless of 
application number. 
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A second major consideration was the fact that GA-induced growth 
activity is followed by severe growth decline (5). This is characterized 
enzymatically by new behavior patterns in a distinct physiology producing 
less growth even than untreated controls. Although not specifically stated, 
the early work by Coleman et al. (11) implied that growth reversion to sub
normal levels could have taken place. Data presented by Bull (6) also 
indicated possible growth reversion, although the experiments did not 
extend long enough for this to be seen clearly. In the authors' opinion, 
failure to recognize GA growth decline as something more than a "wearing 
off" or a return to normalcy, i.e., rather than as a new growth regime 
distinct both from controls and from the plants' own pretreatment period, 
accounts for many of the discrepancies in results with GA. Once this new 
regime is recognized it becomes clear that repeated applications are not 
necessarily efficient, nor would they be effective either in physiological or 
economic terms unless the time factor is carefully considered. 

Distinct time variables were therefore incorporated into several GA 
increment evaluations. It was theorized that a cumulative series of GA 
increments should be most effective if the series were quickly completed, 
i.e., while the plants were still being "geared up" for growth, in essence 
allowing enough time for adsorption of each increment as a distinct entity 
but not enough time for growth decline to set in. Conversely, over extension 
of increment intervals might cancel much of the GA potential by reducing 
its role to that of a delaying action against an established growth decline. 
Stating this in simplest terms, it was thought that greater GA performance 
could be realized if all the GA was given to the plant while it was trying to 
grow, rather than withholding some GA until the plant was trying not to 
grow. 

Although the GA treatments were designed for maximum growth effects, 
sugar responses were also of major concern. The work of Harber and Tal-
bert (17) and of Hayashi (18) with radioactive C02 suggests that GA has 
no effect on photosynthetic activity per unit of leaf area, even though 
increased photosynthetic efficiency was not ruled out. Leaf-sucrose data 
have implied that GA stimulates sucrose synthesis while growth activity 
is in progress (1,2,5). In vitro experiments have shown that traces of GA 
will increase sucrose bio-synthesis by leaf homogenates (9). During a 
recent controlled-illumination study Alexander et al. (10) demonstrated 
that GA pretreatments vastly improved the sucrose-forming potential of 
sugarcane leaves. Similar leaf effects were noted in GA field studies de
signed for flower control (5). Consequently, efforts were made to examine 
sucrose changes in the stalk and individual internodes, and to determine 
whether the GA treatment most effective for growth would also be optimum 
for sucrose. 


