
( O O C )  to be ideal for maximum holding 
of strawberries, 41'F (5'C) is consid- 
ered typical of many cooling and transit 
conditions. Alternate cooling and warm- 
ing patterns were compared with constant 
temperatures. Treatments and results are 
shown in the accompanying graph. 

First test 
In the first test, fruit was held for 72 

hours before grading. During grading 
the fruit was separated into three major 
classifications: sound fruit, soft fruit, and 
fruit showing visible rot. Sound fruit was 
firm with no evidence of breakdown 
whereas soft fruit showed evidence of 
deterioration and softening but no rot. 
The deterioration of the fruit appeared 
to be related to the length of exposure 
to the 68' F temperature (test 1 ) .  In this 
test the fruit at the higher temperature 
showed a rapid rate of deterioration and 
high incidence of rot primarily from gray 
mold (Botrytis cinerea Pers. ex Fr.). 
These results are consistent with earlier 
studies showing rapid deterioration from 
short delays at field temperatures before 
the start of cooling. In this test the dete- 
rioration of berries did not appear to be 
related to the pattern of cooling and 
warming, but apparently was influenced 
only by the length of exposure to the 
higher temperature. 

To verify the relationship between 
length of exposure to warm temperature 
and fruit deterioration, two additional 
tests were conducted. In these tests con- 
stant cold temperatures and constant 
warm temperatures were compared to 
two combinations of alternate warming 
and cooling, both of which provided the 
same length of exposure to the higher 
temperature (tests 2 and 3 ) .  In addition, 
a holding period of 48 hours was used to 
explore the magnitude of the deteriora- 
tion during very rapid marketing. The 
results of the two tests were essentially 
similar and compared closely with those 
of test 1. In the latter tests there was no 
difference in fruit deterioration between 
12-hour and 24-hour cooling and warm- 
ing cycles. These results indicate that 
quality is mainly influenced by the total 
time at warm or cold temperatures rather 
than by temperature fluctuations. These 
results also indicate that strawberries are 
subject to severe deterioration during 
marketing periods as short as 48 hours. 

The tests reported here show that cool- 
ing of strawberries is vital to their suc- 
cessful marketing, even when the fruit is 
consumed within 48 hours of harvest. 
High quality strawberries can be mar- 
keted only when the fruit is held at a 
constant low temperature, but the rate 
of deterioration is a time-temperature 

function and is independent of the pat- 
tern of cooling and warming. Thus, if a 
constant low temperature cannot be 
maintained, cool temperatures should 
still be provided whenever possible dur- 
ing the handling of the fruit. 

These comparisons are based on sepa- 
ration into sound, soft, and decayed fruit 
classifications. Such an evaluation does 
not take into account differences in the 
overall brightness and consumer appeal 
of the fruit. Sound fruit which was held 
at the lower temperature had greater eye 
appeal and showed promise of giving the 
consumer more satisfaction than sound 
fruit held at the higher temperature. 
Thus, holding at a low temperature 
would result in a higher percentage of 
marketable berries, greater sales appeal, 
and a more satisfied customer. 

Air transit has made possible the rapid 
marketing of a large volume of Califor- 
nia strawberries. However, if the true 
potential of rapid marketing is to be 
realized, a sound program of temperature 
management must be incorporated into 
the handling procedures. 

F .  Gordon Mitchell is Extension Po- 
mologist, Marketing; E .  C .  Maxie is 
Associate Pomologist; and Gene Mayer 
is Laboratory Technician, University of 
California, Davis. 

CONTROLOFDODDER 
IN ALFALFA WITH DCPA 

G .  H. MCNEELY E. C.  HOFFMAN D. E. BAYER C. L. FOY 

ODDER causes sufficient agricultural D losses to be considered a noxious 
weed in many states. Seed certification 
regulations help to restrict the spread of 
this prolific seed producer, but it is very 
difficult to clean out of many small- 
seeded crops. Once dodder has infested a 
seed production area, susceptible crops 
may be limited for several years since 
many species of dodder may infest more 
than one host. 

In California, dodder continues to 
spread and cause problems for producers 
and consumers. In 1951, 86% of the 
alfalfa seed lots submitted for certifica- 
tion from the south San Joaquin region 
was rejected because of dodder. 

In seed-producing areas where dodder 
infestations are limited, spot treating with 
oil, contact herbicides, or burning is 
often used. When the infestations are 
more extensive, CIPC (isopropyl N- (3- 

chlorophenyl) carbamate) has been used 
with good success. Unfortunately, this 
material has a relatively short-lived soil 
residue; and therefore provides only 
short-term dodder control. Recently, it 
has been reported that DCPA (dimethyl 
2,3,5,6-tetrachloroterephthalate), an her- 
bicide with a relatively long soil residual 
life, will control dodder in alfalfa without 
injuring the crop. 

During April 1961, several herbicides 
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TABLE 1. DODDER INFESTATION IN PLOTS OF 
ALFALFA TREATED FOR DODDER CONTROL 

IN APRIL 1961 

Herbicide Ib/A 

DMPA 5 
10 

DCPA 10 
20 

Diphenamid 5 
10 

Dichlobenil 5 
10 

CIPC 6 
Check .. 

Per cent of area covered 
with dodder 

Alameda Son Bernordino 
Countv Countv 

47 37 
50+ 43 
18 5 
0 0 

10 15 
18 18 
28 40 
50+ SO+ 
20 10 
50 4- 50 + 

TABLE 2. DODDER INPESTATION IN 
DCPA-TREATED ALFALFA IN 1962 

Per cent of orea covered with dodder 
July readings November readings 

Herbicide Ib/A bw+d in: treated in: _ _  ._ 

Dec. Mar. May Dec. Mar. May 

DCPA 5 10 5 25 35 12 50-k 
71/2 .. 0 27 .. 8 50-k 

10 0 0 17 18 2 50-k 
Check .. 50+ 504- 50-k 50-k 50+ 50-k 

were applied in established alfalfa 
stands, heavily infested with largeseed 
dodder (Cuscuta indecora Choisy) in 
previous years. One trial was established 
in Alameda County, and another in San 
Bernardino County. These tests were 
designed for applications just prior to 
germination of dodder. Each treatment 
was replicated four times and one test 
area was left untreated as a check plot. 
Herbicides used included : 0- (2,4-di- 
chlorophenyl) 0-methyl isopropylphos- 
phoramidothioate (DMPA) at 5 and 10 
Ib/A; DCPA at 10 and 20 lb/A; N, 
N-dimethyl-2,2-diphenylacetamide ( di- 
phenamid) at 5 and 10 lb/A; 2,6-di- 
chlorobenzonitrile (dichlobenil) at 5 and 
10 lb/A; and CIPC at 6 Ib/A. The plots 
were flood irrigated. Evaluations were 
made in June when maximum differences 
in dodder infestation were apparent. 

Timing trial 
Following the preliminary tests con- 

ducted during the spring and summer of 
1961 (indicating DCPA was a promising 
herbicide for the control of dodder), a 
timing trial was established in San 
Bernardino County to evaluate effects of 
dates of application of DCPA for dodder 
control in established alfalfa. This trial 
was conducted on a two-year-old stand of 
alfalfa on a deep phase, Adelanto sand. 

Applications were made on three dates : 
December 16,1961; March 6,1962; and 
May 11,1962. Two rates of DCPA, 5 and 
10 lb/A, were applied on December 16, 
and 5, 71/2, and 10 lb/A were applied on 
the other dates. 

The December 16 treatment was to 
evaluate an early winter application, 

while the alfalfa was completely dor- 
mant; the March 6 treatment was to 
evaluate a spring application made just 
prior to spring growth of the alfalfa; 
and the May 11 treatment was to eval- 
uate an application made just prior to 
germination of the dodder. The alfalfa 
in the third treatment had been cut once, 
and treatment was applied to regrowth 
about 6 inches in height. All plots were 
flood irrigated as in the normal field 
practice. Observations on the control of 
dodder were made on July 10, 1962, 
when maximum differences were appar- 
ent. Additional observations were made 
November 13, 1962, following the sixth 
and final harvest, to evaluate the dodder 
control for the full season. 

Established weeds 
On August 13, 1963, a trial was estab- 

lished after the dodder had become at- 
tached and well established on the alfalfa 
growing on deep-phase Adelanto sand, to 
evaluate possible systemic dodder control 
with DCPA. Treatments included DCPA 
at 10 Ib/A, and a combination of DCPA 
at 10 lb/A, plus 1% surfactant (contain- 
ing alkylarylpolyoxyethylene glycols, 
free fatty acids, and isopropanol) . DCPA 
and the combination of DCPA plus sur- 
factant were applied just prior to an ir- 
rigation. The same treatments, DCPA 
and DCPA plus surfactant, were also ap- 
plied five days after an irrigation, as 
soon as it was possible to get on the land. 

Longer residual 
Table 1 indicates that DCPA at 10 

and 20 Ib/A gave dodder control equiv- 
alent to, or better than, CIPC. Since 
DCPA gave better and more consistant 
dodder control than diphenamid and has 
a longer soil residual life than CIPC, 
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further studies with this herbicide were 
initiated. 

DCPA will control dodder in estab- 
lished alfalfa when applied preemergence 
at the germination of the dodder seed 
as shown in table 2;  however, date of 
application was important. The Decem- 
ber application did not provide the con- 
trol for the entire season that the March 
application provided. However, the De- 
cember application gave good early 
season control. The May treatment was 
apparently too late to give satisfactory 
control. This treatment followed the first 
harvest of hay, and some dodder seed 
may have germinated before the applica- 
tion was made. However, no dodder 
plants had attached themselves to the al- 
falfa plants at that time. It appears that at 
least 735 lb/A of DCPA are necessary to 
provide satisfactory control of dodder 
and the application should be made in 
February or March. 

Systemic control 
In one trial it was noticed that dodder 

appeared to be controlled by more than 
just control of germinating seedlings. In 
some areas, invasion of the dodder 
stopped abruptly at the treatment border, 
which gave rise to the possibility of sys- 
temic control of dodder from DCPA 
treated alfalfa. However, this evidence 
was not consistent throughout the entire 
experimental area, nor was it apparent 
in the May 11 treatments. In fact, it was 
very difficult to detect any control of 
dodder from May 11 treatments. 

No control was demonstrated from any 
treatment in trials established on August 
13, 1963, to evaluate the possible sys- 
temic control of dodder previously estab- 
lished on alfalfa-even though the DCPA 
was thoroughly leached into the soil 
where it could be picked up by the alfalfa 
roots. The combination of DCPA plus 
surfactant was made to determine if the 
surfactant would enhance the uptake of 
DCPA, either through the soil, or 
through the dodder or alfalfa foliage- 
but neither approach, used in these pre- 
liminary studies, resulted in a practical 
level of dodder control. 

Conclusions 
Results of these trials indicate that no 

practical systemic control may be ex- 
pected from DCPA with or without the 
use of a surfactant. Fair-to-good dodder 
control was obtained with applications of 
DCPA at 7.5 lb, or more, per acre when 
made previous to germination of the dod- 
der seed (February or March in most 
areas of the state. However, neither DCPA 
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or any other chemical used in these tests, 
except CIPC, has either Federal or State 
registration for dodder control in alfalfa 
and are not recommended by the Univer- 
sity of California. (See 1966 Weed Con- 
trol Recommendation-Leaflet 168) . 

C .  H .  McNeely is Farm Advisor, Ala- 
meda County; E .  C. Hoffman was Farm 
Advisor, San Bernardino County; and D .  
E .  Bayer is Assistant Botanist, University 
of California, Davis; C .  L. Foy is Associ- 
ate Professor of Botany, Davis. 
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DONATIONS FOR AGRICULTURAL RESEARCH 
Contributions to the University of California, Division of Agricultural Sciences 

BERKELEY 
California Fertilizer Association ....................... $ 500.00 

Forestry research on foliar analysis 

California Grape and Tree Fruit League 
Research on integrated control of grape pests 

Anton Caratan & Son ............................ 750.00 
M. Caratan, Inc. ................................. 750.00 
Jasmine Vineyards ............................... 350.00 
George A. Lucas & Sons .......................... 300.00 
A. & N. Zaninovich .............................. 250.00 
Marko Zaninovich ............................... 500.00 

California Saw, Knife & Grinding, Inc. ................. 300.00 
To continue support of research in wood machining by 

Strait Door & Plywood Corp. .......................... 
Timber mechanics studies by Forest Products Laboratory 

the Forest Products Laboratory 
600.00 

DAVIS 
Heerman Bloodstock Agency ......................... one mare 

For pathological studies in Animal Husbandry 

Research on production and processing of tomato 
H. J. Heinz Company ...... : ......................... .$5,000.00 

products 

Industries, Inc. .................................. 1,000.00 
Hunt-Wesson Foods, Division of Hunt Foods and 

Production, processing, storage stability of tomato paste 

MI. William R. Lenderking ........................... 
For Food Science Library 

Small animal research-Veterinary Medicine 

books 

50.00 

San Luis Obispo County District Grazing Advisory Board. . 5,000.00 

Sacramento Dog Fanciers Association ................. .$ 

Cooperative research studies on range rehabilitation in 
San Luis Obispo and Kern Counties 

Boyce Thompson Institute for Plant Research, Inc. ...... .$ 300.00 

Union Lumber Company ............................. 100.00 

Various Donors ...................................... 1,500.00 

Research in entomology 

Deciduous fruit packaging project 

To support research in production, processing of high 
density tomato paste 

Di Giorgio Fruit Corporation 
Wood Canning Company 

Asgrow Seed Company 
Lindsey Seed Company 
Neuman Seed Company 
Northrup, King & Co. 

Various Donors ................................. .assorted seeds 

RIVERSIDE 
California-Arizona Citrus League ..................... .$2,420.00 

Dr. S. H. Cameron ....................... .one evaporative cooler 
To expedite research in mechanical harvesting of citrus 

For agricultural operations 

To support investigations on weed control in orchards 

Research on Hippelates eye gnat-biological control 
Geigy Chemical Corporation .......................... 1,OOO.00 

Research on control of vegetable crop insects 
Merck & Co., Inc. ................................... 1,000.00 

For fungicidal research in Plant Pathology 
Nursery Growers Association of California ............. 500.00 

For cost studies relative to growing container plants 
Rayonier, Incorporated ............................... 1,OOO.00 

For agronomical research on turfgrass 
Ventura Coastal Corporation .......... .Electron Capture Detector 

For Entomological experiments on citrus problems 

Chevron Chemical Company .......................... $1,000.00 

Coachella Valley Mosquito Abatement District .......... 3,560.00 
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