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Potato production has increased yearly over the past 25 years in Washington State. 
Washington ranks second in the nation for total production and first for  yield per acre. In ad- 
dition, Washington potatoes a re  known for their high quality. Factors associated with reduced 
tuber quality have long been a concern to the Washington State potato industry. Problems 
which continue t o  be serious and cause substantial losses a r e  tuber damage during harvest and 
handling and the occurrence of physiological internal tuber disorders such a s  brown center (BC), 
hollow heart (HH), and internal brown spot (IBS). 

These disorders a re  no doubt known by all of you, but allow me to remind you that the 
symptoms appear a s  a group of dead, brown cells in the pith area  of the tuber. This is the 
brown center (BC) stage. It can range from a light brown discoloration to a very dark brown 
which can even develop into hollow heart (HH) in  the center. This type of hollow heart we call 
stem-end (SEHH), in contrast to the bud-end hollow heart (BEHH), which we find la ter  in the 
season and which is prohably caused by a different set  of circumstances than is the stem-end 
hollow heart. 

Our research efforts have concentrated on determining the basic causal factors assoc- 
iated with the initiation and manifestation of these physiological tuber disorders and on finding 
practical methods the grower can use to  reduce problems of BC and HH. Research results  
over the as t  few years have shown quite conclusively the consistent effect of low temperature 8 
(50 to 55 F) at the time of and for three weeks following tuber initiation on BC development. 
Tuber size (from the hook stage to "golf ball size") is very important in the initiation of BC 
with a five to seven day exposure t o  low temperature being sufficient to induce BC formation in 
the Russet Burbank. Later  planting dates have been shown to result in reduced or  no BC init- 
iation; however, this depends entirely on the temperature pattern for  each individual year. It 
is important to remember and consider the fact that BC and SEHH can occur very early in the 
season and in very small tubers in Russet Burbank. 

Our discussion in this paper will cover specifically research results on early season 
soil moisture management and the use of plant growth regulators for  reducing BC and HH prob- 
lems. Reports in the literature indicate that water usage in potatoes, based on evapotranspir- 
ation measurements, is very low early in the growing season (April t o  early June). Water us- 
age increases during the hotter months and during the tuber bulking period; however, during 
the t ime of early plant establishment, growth, and tuber initiation, water requirements by the 
potato a r e  low. The soil water availability is directly related to soil texture and this must be 
taken into consideration in any watertimigation management program. Another effect of high 
soil moisture is on soil temperature -- a wet soil requires much more radiant energy and time 
to "warm up" a s  compared to a soil with lower soil  moisture levels. 
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We reported at  the 1981 Washington State Potato Conference the survey results of 
several  potato fields in 1979 and 1980. In these surveys, we found a much higher incidence of 
BC and HH in the wetter a reas  of the fields compared t o  the dr ier  areas. Based on these pre- 
liminary indications, we initiated research plots to  study the effect of soil moisture for a three 
to four week period during the time of tuber initiation. Figures 1 and 2 indicate the significant- 
ly  higher amount of BC and BCHH incidence when soil moisture was maintained at  high levels 
during tuber initiation compared to lower soil moisture levels. It should be noted that high 
soil moisture levels only had an effect in those planting dates where soil temperature was low 
enough to be inducive for BC initiation, for example in  the f i rs t  two planting dates (Figure 2). 
Results up to 1983, from plots where furrow irrigation was utilized, indicated that soil mois- 
ture levels at  20 to  40% of field capacity at  tuber initiation were effective in reducing these 
internal disorders. Soil moisture levels greater than 60% of field capacity resulted in  signifi- 
cantly greater  amounts of BC and BCHH (Figure 3). 

.In 1983, a line source Sprinkler irrigation system (Figure 4) was used to  better s im- 
ulate actual grower practices. Control was not obtained in early planted potatoes because the 
weather remained cool for an extended period of time. Sampling of tubers from the later  
plantings indicated some control of BC at  lower soil moisture levels. 

A summary of our research results from 1979 to 1983 (Figure 5), shows the higher 
percentages of tuber internal disorders at  the higher soil  moisture levels during the period of 
tuber initiation. Because the soil must he very dry (20 to  40% of field capacity) to  effectively 
control BC and BCHH, we do not recommend this a s  a method of controlling these disorders. 
We do suggest, however, that a grower consider applying only that amount of water necessary 
to sustain plant establishment early in the season (through the time of tuber initiation), and 
manage irrigation applications with the soil type and weather to  be able to bring the soil mois- 
ture  up to  the levels necessary for the remainder of the growing season. 

Another method being studied for control of these internal disorders is the use of 
plant growth regulators at the time of tuber initiation and during periods of cool weather. 
Spraying these compounds on the foliage during the stage when tubers a r e  most susceptible to 
BC and SEHH initiation has resulted in drastic reductions in the amount and severity of these 
two disorders. The most promising compound we have tested to date has been ethephon (Eth- 
rel).  In greenhouse preliminary t r ia ls  in 1979, multiple applications of this compound were 
made to  Russet Burbank plants. Whereas the amount of BC was significantly reduced, yield of 
tubers per  plant was also reduced (Figure 6). In more recent studies, we have utilized one 
application of Ethrel at  the time of tuber initiation and have found a consistent reduction in BC 
with no effect on total o r  usable yield (Figures 7, 8, and 9). Figure 10 indicates a theoretical 
costlbenefit analysis based on an aerial  application of Ethrel at  4 ozlacre for fresh market and 
processing potatoes. We must point out, however, that this material is NOT registered at  this 
time for use on potatoes; we will be pursuing this endeavor in our research program. Much 
more research is needed to determine the optimum ra tes  fo r  Ethrel, the proper timing and re-  
lationship with planting dates, the feasibility for application by airplane or  through irrigation 
systems, and the effectiveness of these methods of application. 
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Figu re  3. EFFECT OF  MOISTURE AT T I  ON BC AND BCHH OTHELLO 1982-PD1 
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Figu re  3. EFFECT OF  MOISTURE AT T I  ON BC AND BCHH OTHELLO 1982-PD1 

Figure  4. LINE SOURCE SPRINKLER SYSTEM 
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F i g u r e  5. E F F E C T  O F  MOISTURE AT T. I. TO T. I. + 3 WEEKS 

%OF F.C. 20-40 70-90 20-40 70-90 
ALL TRIALS TRIALS w l  5% BC aBCHH 

F i g u r e  6. E F F E C T  O F  ETHREL ON BC & YIELD - GREENHOUSE 1979 
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