
experiments with Shasta berries show harvested fruit should 

be protected against the effects of high field temperatures 
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S t r a w b e r r i e s - a m o n  the most prii.11- 
a h k  of fruits- h a \ e  thin &in. soft fleih. 
a high rate of ~rrctal)olisrl~. and iuswpti-  
hilit\ Lo (let a \  \ \ l i i ~ I ~  all ~o t t t~ ik) i i t e  t11 
high 1orsc.s in tian-it and marketing ( h'ltr- 
n t A  

Califot rria itra\\  hrrrr  g roners  often 
lea\(% har\c%itrtl fruit in thc fielil for sc\ - 
erai hourr after pitking. The iw r ies nla\ 
I)c haul(+ hefore o r  a l t r ~  coolir~g-tot 
cwnsitlcr a l ~ l r  t l is tar~tw on olwtr. nonr c- 
frigeratctl t ~ u t  ks. 1s  a coriqcXcprnt e. tlrc 
her rich oftiw at r sul)jected to r ?lati\ el\ 
high tctnptraturcs for prolo~igetl pet iotls. 

In  19-37 a stud\ (11 the effect of high 
tcmpcratures on ~ h a s t a  bet r i rs  x as initi- 
ated 1)) ~mraiul  ing her I \ ternper atulei  
under simulattd field conditions. The1 - 
nrocoupler wcle placwl in  t h r  centets of 
eight Shasta herries of uniform i i t r .  
shapc. artcl color. Two berries ~ c l r  
placed a t  the top of a pint basket in  open 
sunlight; two I)erries weere put a t  the Ijot- 
torn of a ~ j in t  haskct in the  ope;^ s ~ i n :  
two more berries welc placed at  ill? top 
of a pirrt Ijaihet covered b7, two la) PI s 
of c a m  as: and the fourth pair oE I r r r  i r s  
wpre put at the, Imt~oin of a p h i  baskel 
also u~rtlcr Iwo larerq of camas .  11 t l w  - 

Temperatures of Shasta strawberries under sim- 
ulated commercial handling conditions. 1, Fruit, 
top of basket in sun. 2, Fruit, bottom of basket 
in sun. 3, Fruit, top of covered basket. 4, Fruit, 

bottom of covered basket. 5, Air, in sun. 
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nroc~)upl(~ \\ as used to ineasun e thc ail 
t rvnpwatu~e in the open sun. Rob1 h r r  \ 
dn(l a i r  tcmperatureq \$ere rrcordrrl I ) \  ,I 

thermopr aph. 
7 .  I h t  ternpet atut r of her lies ewposetl to 

clirtvt iun  t p i c k h  surpassed that of t h r  
sul rounding air. arid rc~rtrairrctl highel 
for thc rest of the ( la \ .  The tnauiinu~u 
1w1 r 1 t c w p c ~ a t u w  na5  IO7'F' at 3:OO 
p.m. At 5:OO p.111. thc exposed herties 
-till w m ~  14rk' warrner than the crir 
,~rountl thrnr. 'l'hc tenlperature 0 1  herr it- 

s ets \$ a i  in the hottonr of exposed 1)a.k 
i o n t c ~ ~ l r a t  Iowt~r than the rurrouncling air  
until abut 2:,10 p.111. ant1 reached a maw- 
inruu~ of 10O0F at 3 : 3 0  p.m. 

R c r ~ i e i  at the top of co~erecl  Ijashrts 
\tcJtr i oolei than the air for nrost of thr, 
(-la\ and i c w . h d  a high of 93'F. Brr r i r i  
in the I,otto~u ot the c o ~ e r e d  basket r\ctrc 
c~or~ri t lcral) l~ cooler than the al l .  

r 7 I hc tetn pn-attire patter n M hic h tiel el- 
oped in this tect indicates the prohle~rlr 
errcwutrtt~tetl in a c o m ~ n e ~ c i a l  field. The  
t r rnpcra tu~e  of the hrrries at the start of 
the t.xprrirntmt \{as a h e a d \  in  the range 
r$hrte  growth of ( h a \  organistiis is a 
serioui prohlnrr. Loss h \  ( h a \  alotre 
H ould 1w tkxpccted to  he ievele if the truit  
12c1e h ~ l d  for an) period of time i n  the 
field at these temperatures. E;\eir under 
I I I O I C  trroderatc temperature ronditiotrs. 
fruit hc Id in the field ~ o u l d  he expected 
to !I(. a l f c ~  tvcl I ) \  &(.a\ losses \Z hich ma\  

, I I M  ,I\ s he c o ~  er ed to minitni/r t l ~ r  lo-kc. 
1% hi( h \\ill occur. 

Warrninp-rates of Shast'i h t~r i t e i  \ \ere 
next co t~s idere~l  i l l  thc fruit qualit\ 
studici. I)uplic.,~tr. full cratexi were u-cd. 
- 7  I he I~er r ier w c w  cwoled to -tl * F. \ 
1)arket in thc t m t c i  of the crate \%a* erirp- 
tird. arrcl four twrr i c i  of un i forn~  bite 
a~rt l  tnaturit\ iclectecl. The - e l t ~ t t d  hcl- 
r ics ~ c r e  held in t11e cold roonl while all 
othvr ~~re lmra t ions  M er e ntdde. 'l'hts C I  attv 
M el e ~j lated at e i thn  Xi°F or  100-1-. Thc 
ther mograph was started. and the expcti- 
rnc.l~tal herties u c r c  brought tionr tht, 
cwld I oorn. The thermocouples -ct erc 
quickl, inseited into the foul her I iei. 
T\vn of the sclccted heriies J\ere plat etl 
in thr ho t to~n  of an e n ~ p t \  hashet. and 
the 1)asht-t was refillctl. The t ~ o  remain- 
ing c u p e ~  itrterrtal b e ~ r i e s  \$ erc placctl on 
the iurfacr  of thc filled basket. This pro- 
wtlure waa tequiletl to a\  oid terq)eraturc 
risei in the lwrrieq durirrg the tnanipula- 
tiorri i t r ~ o l v ~ d  in setting up an cwperi- 
mmt .  Orre ruperimrnt was run in *till 
ail at each temperature. arid :I iecond 
bvith air  l ~ l o v i n e  across t h ~  elair  at a 
\ rlocit \ of 10 niiles per hour. 

( ont lrrtlctl on pap3 l i  

Warming-rates of Shasta strawberries when transferred from 41 F to 
85°F and 1 0 0 ° F .  
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r 7 I he teu~perature of berries on top of 
the filled basket placed in 100°F 1no\ ing 
air reached a temperature near 100CF  
in about 45 minutes. Similar berries in 
still air required two hours to reach 0O0F 
and ternaincd at ahout this + d u e  thtre- 
ai'tet. Berries in rnoving air sho\$ed e\ i- 
dence of injurj  to the skin. a coudition 
not evident in the lots in still air. Kerlirs 
in the bottom of the center basket in 
~noxing air at 100°F reached a tempera- 
ture of 90°F in about two hours and 
renlained at about this temperature there- 
after. Berries in the hottom of the centc~ 
basket in still air, warmed at a uriifottn 
rate and reached a temperature of ahout 
82OF after four hours. 1<\ identl). the tern- 
pel ature reached by the berries was sulj- 
staiitiallj the dr) bulh t e i i l pe~a tu r~  of thc 
surrounding air when the surface of th:. 
herries was dried h l  high ten~peratur e 
and air velocitj. When the b e ~ r j  sui faces 
remained tiloist. th? tenryerature ap- 
proat hed the wet hulb tetnperatute of 
the surrounding air. As expwted. the lwr- 
rim exposed to nioviug air changed terti- 
prrature much faster than those i n  still 
air or in protected positions. 

The h ~ r r t e i  placed in 85"k leached 
nlaxirnum tempcratures in about the 
w i l e  time as those at 100°F. Howr\rr. 
sutfaie h e ~ i i e s  did not reach the air tem- 
pel atuse. 

The e\7iclrnce on the te~nperatures cle- 
\eloped under field and handling condi- 
tions ohtained in these studies indicates 
the desirabilitr of carefullj scheduling 
straw berry har'i est operations. To a\ oid 
high tempcratures and their detrimental 
effect on the fruit. exposure to normal 
field tempcratures after harvest should 
he ininimi7ed hy rapid handling of the 
truit in the field. by careful protection 
against exposure to the sun or ]noling 
air, and hy rapid and thorough cooling. 
Protection should hta p r o ~ i d e d  against 
exposure to high temperatures after the 
fruit has been cooled. A good cooling 
ioh ma\ he undone in as little as 20 
minutes, if the berries are exposed to 
moving. warin air. 

~ - . 
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I.'. cord or^ .Mitchrll is Exlension .Marketing 
Trchnologisr. Uniorrsit.y ol  Cnlijornia. L)aais. 
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The  above progrets repor/ i\ h a d  or1 Ke- 
wor th  I'rolect No. 16.56. 

Research Reported 
Staff members ol the California Xgri- 
cultural Experiment Station published 
1.322 separate articles during the fiscal 
,ear 1957-58. to dissrrninate infornia- 
tion on their research findings to farm- 
ers, f r l l o ~  scientists. arid to the public. 

Of the 1,322 articles-totaling 1 1 . 3 6  
printed pages-] .163 or 8 7 . 8 ' ~  appeared 
in farm journals. cornmodit) puhlica- 
tions. magazines. scientific journals. and 
other outlets which printed and distrib- 
uted the material to their readers. The 
remainder-159 articles or 12.2'4 -was 
published and dissetiiinated b) the t ni- 
versitj in its Agricultural Experirnent 
Station publications, in the form of 
leaflets, circulars, bulletins. and manu- 
als, and in Hilgnrdia and Califorrrra 
Ag7 icul tu re. 

Of the 11.876 printed pages, 0,872 
pages or 83.1'L appeared in popular 
maga~ines  arid scientific journals, the 
rest in Exyerirnen~ Station publications. 

The Agricultural Experiment Station 
rornpiled  he publication figures of its 
staff on occasion of its annual report to 
the United States Delm-tnimt of Agri- 
culture. 

DONATlONS FOR AGRICULTURAL RESEARCH 
Contributions to the University of California, Division of Agricultural Sciences 

BERKELEY 

California Board of Equalization . . . . . . . . . . . . . . . . . . . . . .  $1,000.00 
For timher tax study 

California De artment of Fish and Game . . . . . . . . . . . . . . .  .$38,775.00 
@or research on brush removal on game ranges 

California Department of Natural Resources 
Division of Forestry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8,825.00 

For soil-vegetation survey 

California Spray Chemical Corp. 
For fundamental research on phosphates in soils . . . . . . . . . .  $2,950.00 
For melon insect investigations. . . . .  . I  gal. Ortho Dibrom 8 emulsive 

Chemagro Corporation . . . . . . . . . . . . . . . . . . . . . . . . .  .15 lhs. 50% Dylox 
For research on alfalfa insects 

Victor H. Clausen . . . . . . . . . . . . . . . . . . . . . .  .Tanoak logs and lumber 
For solvent drying studies 

County of Mendocino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S1,000.00 
For study of young growth timher taxation in Mendocino County 

Diamond-Gardner Corporation . . . . . . . . . . . . . . . . . . . . . . . . . .  S3,500.00 
For research on bacterial infestation of Ponderosa pine logs and lumber 

National Science Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,6500.00 
For research in agricultural biochemistry 

Oronite Chemical Company. . U p  to 5 drums per month of Oronite acetone 
For research on chemical processing of forest products 

Rohm and Haas Company . . . . . . . . . . . .  10 gals. Kclthilne EC emulsion 
300 Ihs. 3 %; Kelthane dust 

For walnut and melon insect investigatjons 

Stauffer Chemical Corp. . . . . . . . . . . . . . . . . .  "150 lhs. 3% Trithion dust 
For melon insect investigations 

U. S. Atomic Energy Commission . . . . . . . . . . . . . . . . . . . . . . .  $2 1,592.20 
For research on soils containing salts and radioactive e!ements 

U. S, Puh'ic Health Service 
For basic study relating to animal and human nutrition. . .  .S23.176.00 
For insect virus studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$13,442.00 
For research on the dynamics of arrhropod populations. . .  .57,')90.00 
For research in nutrition on the effect of the comnosition 

of food fat on cholesterol absorption and synthesis. . . .  ,517,007.79 
For m - c a d i  in nutrition on the effept of pyridn-.ine 

deficiency on the synthesis and utilization of hody fat . . .  .S6,873.26 
Po! research on the influence of microenvironments on  

~nsects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 17.1 8 1.00 
For research on the nature of infectious processes 

in insects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SS,031.00 

Alaynite Company of America 2 12" samples of corrugated 
fiberglass panel 

2 12" samples of plane 
fiherrlaw panel ..... <, --- 

For studies on light transn~ission 

American Cyanamid Company . . . . . . . . . . . .  ,600 lhs. calcium cyanamid 
For field crop fertilization studies 

Atkins, Kroll and Co., Ltd. . . . . . . . . . . . . . . . . . . . . . . . . .  ,600 Ibs. Urea 
For field crop fertilization studies 

Best Fertilizers Co. . . . . . . . . . . . . . . . . . . . .  1,120 Ibs. 6-24-0 and 13-39-0 
For field crop fertilization studies 

California and Hawaiian Sugar Refining Corp. . . . . . . . . . . . . .  .$400.00 
Por study on ice cream consumer acceptance 

California Fresh Peach Advisory Board . . . . . . . . . . . . . . . . . .  .51,500.00 
For research on maturity of several shipping varieties of peaches 

California Olive Advisory Eoard 
For research on canning, storage, and processing 

of ripe olives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S5.000.00 
For research on various rootstocks and diseases peculiar 

to olive trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4,000.00 

California Tree Fruit Agreement 
For research on maturity of nectarines . . . . . . . . . . . . . . . . .  .S1,250.00 
For research on maturity of specified pliln~ varieties . . . . . . .  .$250.00 

California Wine Advisory Eoard 
For research on biological purification of stillage. . . . . . . . . .  S5,000.00 
For research on chemical components contribut;ng to the 

. . . . . . .  distinctive flavors of various varieties of grapes .S6,000.00 
For re.eirch on consumer taste preference on Rash wines. . .S3,000.00 
For resea-ch on standards and methods of inspection and 

grading of grapes received by wineries . . . . . . . . . . . . . . .  S25,000.00 

Collier Carbon and Chemical Corporation. . . .  . 2  tons ammonium sulfate 
For field crop fertilization studies 

Hermnn Frasch Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . .  .57,500.00 
For rexarch on the effect of environment on the chemical conrtiru- 
tion of p:ants in relation to diiease and pest resistance. (Fourth qunr- 
ter:y payment for rhe second year on a donation of S10.000.00 

annually on a 5-year basis) 

W. P. Fuller and Co.. . . . . . . . . . . . . .  2 6" squares OF heat-absorbing g!ss 
2 8" g!ass huilding blocks 

For light transmission studies 
Concluded on next page 
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