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RESISTANCE OF SMALL PLA,TES IN A STREAX OF 
FLUID. 

By LORD RAYLEIQH. 
[Seprintcafrom Science Abstracts, Sec. A, Ai%. 30,1915,~ 976.1 

In a recent pa er on seolian tones [see prec.eding 

velocity of wind froni i ta action upon n narrow strip of 
mirror, the incidence being iionnal. But there \\-as 
some doubt as to the coefficient to be employed in cle- 
ducing the velocity from the density of the air and the 
force per unit area. Observations both by Eiffel ailtl by 
Stanton had indicated that t8he resultant pressure (force 
per unit area) is less on sniall plme mens than on larger 
ones; and although the author used provisionnlly zi dimin- 
ished value of C in the equatioii P = CJp I-? in view of the 
narrowness of the strip, it was not without heaitatioii: 
in fact, experiments had already been coniiiienccll which 
appeared to show that no variation in C WIS t,o he 
detected. Subsequently the iiintter was carried a little 
further, and the niethotl is here described. 

According to the princi >le of similitude :i clepirt.nre 

kinematic viscosity is large and the. stre:nii ve1ocit)y sii~all. 
Thus, if the delicacy can be niacle nrlequato t h  use of 
air resistance and such low speeds as c:m be re:whed by 
walking through a stilI atniosplicre shou!d Le Envoriible. 
The prmciple of the nietholl consists in balancing the two 
are= to be coiiipared by iiiount,ing them upon n vert.icii1 
axis, situated in their coiiuiion pliine and capable of turii- 
ing with the niininium of friction. If the t~rcas are eclunl, 
their centers must be at the smie distance (on opposite 
sides) from the axis. When the n~paratus is et>rrid 

witnessed by tfie lane of the obst,acles assuIiiinv n posi- 
tion of peyendic s arity to the line of motion. ff in t,his 
position the mean pressure on one side is aoiiic,what cleii- 
cient, the plane on that aide aclvances against the rei. ,I t’ we 
stream until a stable balance is attained in an ohliclue 
position, in virtue of the displacement (foiwnrd) of the 
centers of pressure from the centers of figure. 

Several arrangemeqts were tested, vi%, rcctaumlnr 
strips of equal area, one three timcs the 1)readth o? the 
other; circular disks of area 3:1, one disk and two others 
of total area equal to the first. No deviation from the 
simple law was detected-E. H. B[ar.ton]. 

abstract] the aut f or had occnsion to tlctciiiiiiie the 

from the simple law woul d be niost apparent w1ie:i the 

forward throuoh the air, equnlity o / metm pressures is 

SELECTED BIBLIOGRAPHY OF FROST IN TRE UNITED 
STATE 1. 

By WIUIAM GAEDNER REED and CORA L. FELDKAMP. 
[Dated Ofeee of Farm Management, Washington, Kov. 1,1915.1 

INTBODUCTION. 

This bibliography has been selecteda froni all t,he mn- 
terid on frost and frost prevention under American con- 
ditions which has come to the attention of the writom 
This includes all the material in the classed bibliogrct- 
phies of the John Crerar Library (Chicago), the Library 
of Congest, the Librar of tlie United States Depiirtnient 
of Agnculture, the d a t h e r  Bureau Librttry, nnd t.lie 
Library of the Bureau of Plant Indust,ry, as well as ref- 
1 Be4 PhU. my Julyp1915,2. 178-151. 
2 Thanks are ;e to rot. F. Tal=, of the Weather Bureau, lor valuable sug- 

gestfons and d~ic%-AUtbors. 

rences in the hfoNTHLT WEATHER REVIEW, the Experi- 
ment Stat.ion Record, and various other agricultural and 
niet,eorological publicat~ioas. 

I t  is believed t.0 cover the suh’ect, adequat.el , but is in 
no sense n comp1et.e bibliograp t iy of the pubhied ma- 
t,erinl on frost. It. is ni~aiigecl with t,lie lat.er papers first 
ns niost of t,he work is very recent. Earlier papers have 
usunlly not been incluclcd when later papers cover sub- 
stantidly the snnie ground. 

The pa ers marked wit,li ast,erisks (*) form a group 
wlvllicli wi 2 give a mom or less comp1et.e iden of t.ho frost 
rohlem nncl the iiiet.hods of protect.ing ngtiinst frost 

%minge. A series of ~ a p s r s ~  on frost i~ppcnrs in the 
MONTHLY WEATHER ~ E V I I W ,  October, 1914; there is 
also a more popiilnr series in Bctt.er Fruit (Hood River, 
O;ep.>, volume 5, number 4, October, 1910. 

lhe State i n c h  is an at,t,empt to show the work which 
has been done in the different Shtes;  it inc.1udes only 
papers 1ist.ed in the bibliography. 

FROST DAT-4 (General). 

United States Weather Bureau, Climatological Division. 
Sumimries Ui’ cliriintological d3t.a of tlie Uirited 8tal.es by sect,iona 

These summarh 
are contmmliy brouclit dowm to date as the issue for each section is eshausted 
hi the sunimsries printid IBeInre 1914 thr sumniaries give the average and latesi 
dzt? of last killing t r o t  in sprily and the areragr m d  earliest date of first ~ M I I ~  
frost in autumn lor numerous ati;iions in each section. In the summmes printed 
since 1 ~ 1 4  tile dates fur each year of record are giwii. 

(, t nbles). l-:triouu dat e5.l 
Frost Gats for 106 “swtions” of the lrniterl Btatra are given. 

1915. 
Coit, J. Eliot. 

(.Xtriis Priiifs (New Y d i :  Yacmi!lzlli xx+ljQO p., 151 fig. 
nnd orclwcl 1ie:itiiig.” Clisp. 14: 23P5i6. fig. 72-96, 

“Frost 

*McAdie, Alexander G. 
Tmiper:itiire iiiversioiis in relation to frostn. Anilals, Harvard 

(hilege ( J ~ J W Y V .  
’l’hro:iysicsoffrost I~~rmationinconneclion with 1ocalairdnin;lgemd inversion- 

of temii~ratnre is diacusswl, especially with regard to water vapor relations. The 
physical I J ~ S ~ S  of the niethods of protection are explained. 

Minudging mi ortrhnrd wit,li n.zti\-e niat.eria1 in  Alabama. Alabama 
Tuskegee agr. esp. sta. Bul. SY, 13 I)., tables. 

The value 01 sinudging in hlabam3 is ljrieflg discussed. The experiment-station 
orchard and thc methods 01 Irost protection are fiescrihed. Smuciging materlal 
was wet peach prunings nnd tar. Loblolly pine nUrkeS excellent smudglug 
material. 

Predicting mininium teriipemt.riiw for froet protedon. Ohio 
nrtt.urdist., 15: 405--IOY. 1 fig. 
Temperature lorecasting is explained 3nd ,a, method of ohtainiq minimum 

temperatures from lhc siluilarity duriug conditions favorable to frost IS suggested. 

78: lGS-lri, 4 pl. 

Malone, R. E. 

Smith, J. Warren. 

1314. 
Beak, Edward A. 

Frost fmvasts and frnst. protecmtion in Oregon, Washington, and 
Idaho. MIL weather rev. 191.4, 42: 5S7. 

Frost nxrnii;!: are issued mainly for thc hrnefit ot commercial orcbrrds inwbich 
protection is used. Forecasts have saved many craps. Orchard heattlng is gen- 
erally practiced. 

Eriggs, Robert R. 
Frost protection in Arizona. Yo. weather re\ ., 1014. 42:589-590. 
Frost h?s been little studied in this Shle .  but the possibilities of protection in 

irrigatrd areas is becomlng 01 increasing iiirportance. 

J Reprinted as W. B. No. 542, “Papers on Irost and lrost protection in the United 

4 Ti-iesr soctiun suin&zrirs w w r  collected as Dolletin 11- 01 the Weather Bureau ia 

*The papers marked with an asterisk (*) form a group which gives a g e n d  idea ol 

States ’’ Washington 1915. 

19E. Stc ’ * W E  United States W‘t.athrr UIIN;EU:* 

the frost problem. 
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 warning^ in  the citrus region near Los Angeles, 
California. Mo. weather rev., 1914, 43:5G9-571, 12 pl. (incl. 
maps, tables, diagr.) . 

The character of the regiqn and the Infl1?ence of location upon host occurrence 
and the weather types causmg frosts are discussed. Frost forecsts, are issued IJY 
11 a. m. Methods of protection and utilization of frost warnings we dlsros?ed. Pro- 
tectlon, generally by oil pots, Lr espenslre hut profitable. 

Carpenter, Ford A. & Gaflhwaite, J. W. 
Memorandum on air drainage in  the vichity of the Corona district, 

The deet of a small arroyo on local temrieratilre conditions is di.;mis>eil. 
California. Mo. weather re\., 1914, 42:572-573. 5 fig. 

Cline, Joseph L. 
Frost protection by irrigation in southern Tesap. 110. veatlier 

rev., 1914, 43:591-593, incl. tables. 
Protect& of.esrly vegetables by covering or flooding is the niost surcessiiil prac- 

tice in Texas. Low temperatures frequently occnrrmg with h~gh winds malie 
smudging and heatmg impractlcable. 

Culbertson, J. D. 
Frost protection in the Liinoneira lemon orchards. California 
State Coin. Hort., 110. nol.  8:l-S. 

Early Eghting was with coal l~askets, hilt oil potdmre proved iiiucli morr e!rcciivc 
and less expensive: Fruit is badly sooted but espense of clemiut: is more l l ~ n n  
covered bv the SATIUX due to he.itiuc. Ade:iuata e.wipnient is essrutiul. UelrrileJ 
accountsdfcost oferiuipnicntaregi\,en; the ficstcastis ihoutW3 per acrr. and mniii- 
temnce, aside from operating espense. is $33.34 annually per acre. This Is small 
wmpared to other aupenses of fruit growing. 

Fassig, Oliver L. 
The period of safe plant grorth in Maryland and Delaanre. Mo. 

weather rev., 1914, 43:152--35S, table, 10 fig. iincl. inapsr. 
Frost rewrds for Maryland have been tabi!btd fur 20 yfsrs, lS!Wl!C3. Air tem- 

erstures of 32°F. have been considered b-ilhug frost. Frost drta for A!nryliiiid and 
%elawam are shown by tables and maps. 

The frost prObk?N up to date. Count.ry gentleman, 79:960. 393, 

A PO ular discussion of the iiatiire of frost damage and 1 1 1 ~  ttwperatrircr d:m:..r- 
ous to h t .  The,method~ of proteclion and the serricrs of th? Wenthrr L?U~P::LII in 
issuing frost warnmqs are describcui. 

Garcia, Fabian & Rigney, J. W. 

Fazer, Calvin. 

illus. 

Hardiness of fruit bud3 and floaers to frost. Rerr Meslco :qr. 

Degree of cold necessnr to kill fruit buds %id I~loason~s vnrips with the Inniliry 
resist.ance varies also wit9 difft-rent skagrs of de\-rlopnirnt. The blooni is !!ol t:ie 
most delicate stage. 1)aninye i3 gre1tr.r with greater dryree and lonzrr liiiration o: 
cold, and when the low temperature is nmcer suurise. 

exp. sta., Bul. 89. 52 p.. '3 figs. 

Garthwaite, J. W. 
Letter on fiwst and frost prevent,ion. Mo. n-eather rev., 1914. 42: 
571472. 

Many general frost condiiions do not sreni to hohl in the Corona l(bIiforliia1 witxi. 
Trees. are oIten &anaged st the top. The necessity of iJvinh: preymvd for Irwl 2.t. 
m y  t m e  is emphasized. 

Herrmann, Charles F. von. 
Protection againet frost in Georgia. hfo. v-enther re\'.? 3914, 
43 :5Y5-5S6. 

Frost probetlon in Ororeis h:is iwpt p s ~ e  wilh tlie rapid wrcivtli of hortiru!lurnl 
interests, but etlicieut use L no1 yet inad? 01 i.hv filcilitics of the Weathw Durrx~.  

*Eumphreys, W. J. 
Frost Drotechon. Mo. weather rev.. 1914. 40:562--5C9. 1 f ig .  
The physics of frost formation and farornble location for fruit orchard.; arc di+ 

cussed: the methods of frost protection are stated pnd qri!icizFd, pnrtinilxlr ~rniin;l 
covering air drainage, spraying, screeuing, hedttmg, Irngstion. Frost cuie is also 
discussed. 

*Marvin, Charles Frederick. 
Air drainage explained. Mo. weather rev ., 191.4.42:.5S3-5S5. 
I t  is pointed out that thp collection of cold air in low places is not B result of drain- 

age down the slopes, but rather the mcess of hullding LIP from the Ilottom, in which 
chilled air moves away from the hihside but does not flaw down the slope. 

Mitchell, Alexander J. 
Frmt and frost protection in Florida. Afo. weather rev., 1914, 

The products in Florida show varying reiistnnce to frnst. Winter frosts m a -  
sbnally damp the more tender plants. Various methods of pro tec th  of fruit 
and truck are m use. 

42 : 588-Wl. 

Nichols, Carl. 
Frost fighting equipment in citrus orchards. Ca,lifornia culti- 

vator. 42 : 259. 3 2 .  2 fig. 
The kpment for. frost 6gh&g In each of the fruit dlstrirts of California is 

'describs in detail. 

Smith, J. Warren. 
Frost warnings and orchard heatin.g in Ohio. Mo. weather rev., 
1911. 42 : 573-5.633, incl. tables, 5 id. (incl. m q ~ ,  diaw.). - .  

Frost protection in Ohio is comparativelv recent. "Fruit-frost ' I  -stations of 
the Weather Bureau hare bean established a i d  frost awnings issued. Protection 
is large1 by heating. Temperatures dangerous to fruit buds are discussed. 
studies &r frost torecMting are o u t r i a .  

Spra ue, Malcolm. 
f'mts and frost protection in Teras. &lo. weather rev., 1914, 

42 : 530 
Frosts in Te .w occur in connection with cold waves. Smudging and heating 

haw been surcepslul in orchards and trucking districts in eastern Tesas. Frost 
warnings have embled the cutting of sugar cam in time to prevent serious damage. 

Thiessen, Alfred H. 
Protection fromfrostinUtah. Mo. weather rev., 1914,42 :556587. 
$Yost damage in Utah occcirs in April aiid Lhy and in the early fall. Forecasting. 

is based on key situations. ProtDctim is largely by heating. 

Voorhees, J[ohn] F. 
Notes on frost protection in  the vicinity of Knoxville, Tenn. 

Protection in Tennesee is still in an experimenhl stage. 
Mo. weather rev., 1514, 42: 5S7. 

Walker, T. J. 
An orange man's dream. Califwnia rnltivator, 45 : 69-70. 
A fancirul descri tion of future conditions of xnixing the air br electric fans, but 

Apple growing in California. California State Com. Hort., Sacra- 

"Injury and protection ut' spples frtm freezing.'' Chap. 12 : 70-74, 

No part of California is free from killing frost. The hud m d  blossoms are the 
stages of grwtest duiger iu apple<. The character nf fruit injury and the methods 
of rotwtion are disruased. clrchard 11e:itin;. with oil is preferred, flres should be 
lighed before the temperature drnps too low and should be kept burnmfi until 
se l l  after sunrise. "Orchard heating if done at  :%I1 .:houId be done rightly. 

n-ith suggations w h h  may become practicable. 

Weldon, George P. 
mento, 184, p. 58 fig. 

figs. 45-47. 

1913. 
Adamson, J. E. 

Kgliti~g the big frecw [io Calib~rnia]. Pacific rural press, 85 :331, 
32Y-y?!~. 3 fig. The Same rcyriuteJ in blo. vieAtttl-cr rev., 1913, 
41 : '7St)-39l. 1 lig. 

The methods U P M ~  in Califoriiin in the surmsful fi4it against the rerv serious 
frost crmdititm of Uerembw-Jniiuary 191>I!ll: nre*discus?erl. Protection was 
mnliily by heating. Frequent lempcrattue read& showed the conditions in the 
groves. 

Ballantyne, A. E. 
Blmiiiiig periods and yields nf Emit in relation to minimum 

tenweratures. Utahacr. esn.  eta. E d .  LSY. 1). 2-15-2Gl. 110 fic.1. - .  . .  ,. V .  

Froctsat hlooming tiuu smYicient lo destrov the wlic~le crop are usual. Frmts of 
from 5 to Y de pes when tbe buds %e moist i re  less damaging t h q  wheil t.he buds 
are dry. Tal& and dhgrams 01 bloomiag periods, yields, and nunimum tempera- 
t.urw are given. 

. .  
Tlie occurrenre 01 frost in the fruit rqion of the north T'.wilic Stater is discussed. 

I'oreciuts are mirle bv the d~strwt fore!':irter hot q i p l i ~ d  IJY trained local fore 
c ~ ~ e r s .  The \r&t;ther.types with wliicli rrwt occurs zre drxril~ed. 

The litcratiire on the de4mrtinn of Iil;wit t i m e  I n -  rnld i.r rei-ieqed and a serles 
of esperiment; 01 frcering l w i p  nnd buds 6f varinua h i t  trees dwrrilred. Freezing 
to death is a sperifir ret of pirenoinens in \vhicli ice lorrii~ in the interrellulsr s aceas 
md death rr&s bemu* of the \vilhdrav:;d of xater from the roic;p!%m. fVith 
3 feu- exceptions, ra1e oftl?awiiig ,seems to have uothiny to do wit!i death. Afatiuity 
III~~RSSRI; t.he hmdinejsuf lhe tiascinc. The ell'ect, of rnrious other 1artor.j on hardiness 
iS dWcfiiJEd. - temperstiros for peach LJIosoms in Misouri rerr  from POP. 
to x"p. KiI lCFt iuds  is wt common. 

Henry, Alfred J. 
Yert.ica1 temperature gradients bet::-ecii Mount Kcather. Va., 

U. S. Weatiler Eiir., Ait. \Ft:atiier ubserv. 

Corn mrative data for monthly mean temperatures :ue riven. This is a funds- 

a11J vallcy statism. 
Uul. 6 : 35-37, incl. tables. 

mental study of relation between valley ma mountain tehperatures. 

Eeaick, R. S. 
Orchard hwtiiig and frost prevention. [Portland, Oreg., PacSc 

The hi.<tory of orcliarrp hating and the methods u M  are div?ussed. Frost con- 
ditions are dairribed. l'he temperature a t  which heating is uecesarv at different 
s i a w  nf development of fruit are stated. The types, care, and use bf heaters are 
dishssed. 

liorticwltural correspondence school]. 11 p. 

Kellerman, Karl F. 
Suggestioils for frost protection. Jour., Washington mad. sci., 
3:53-55. 
The value of increased vapor content of the air is discussed and methods of 

increasing the humidlty are sugg*sted. 

Frost stridieu: Determining the probalde minimum temperature. 
&lo. reather rev., 1913, 41:633-855. 
The physics of frost is discussed and the conclusion renrhed that moisture 

studies must play an important part in the attempt to formst the mlaimum 
temperature. 

McAdie, Alexander G. 
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McAdie, Alexander G. 
Report on recent destructive frosts in  California. &Io. weather rev., 

1913,41:180-122. 
Temperstures dan erous to citrns fruits hive  occurred frequently ln California 

and frost losses have ieen severe. Protection by organized effort by the use of oil 
heaters saved much of the crop during the destructive frost of December, 1YIP. 
The characteristics of this frost 3re doscribed with a record of the miuhiium tern- 
pereturea. 

Merrill, G. E. . 
The freeze and frost fighting. California cultivator, 40:227, 330, 

0.21 
LOA. 

The results of the frosts of the winter of 1!l12-1913 are dlscussd. Fmudcing w a s  
successful. A central heating plant and henting by steam pipes are advoC3ted. 
Conditions in Sunta Barbara County, California, und in Ar~zona are bsscrlbed. 

[Wood, William.] 
Cost and result of frost firing. California cultivator, 40:3G0-261. 

The esact epst for heating a gove of 14 acrea (1,000 trees1 of lemons a t  Duarte. 
California is given. The total operrrtlon espense for 16 nights was SG3d.X and the 
wst of eqhpment ~3.25. 

Woodbridge, T. R. 
Smudging costs. Pacific rural press, 85:5S8-559. 

Detailed schediilea of cost of hesting a t  Upland Californis, for the smson 
1912-1913. The total cost per acre per hour was Sl.24,’including overhwd charges 
and depreciation. 

1918. 
Alter, J. Cecil. 

Does frost fighting pay in Utah? Mo. weather rev., 1912, 
4n:fiorios. .~ . 

The cost of heating wlth oil to keep the temperature a t  3W varies from MI cents 
per hour per acre when the outside temperature is 3’ to S4.% per hour per nrre 
when the outside temperstme is 20”. 13elow 20’ heating has arbitrwily been 
considered impracticabfe. 

Temperatures injurious to reaches, apples, and pears in  various 
states of development. Iv 0. weather rev. 1913, 40:426. 
The report of a comniittce of the Fruit Growers’ Assockition of the Grand Valley 

(Colorado) is given. The followmg tables we of Interest: 

Table showing at what tcmpcrature smtrdgiry is nt‘rt’smary at lire carious stagrs of 
darelopniritt o/pcacli buds. 

Peaches one-fourth inch in diameter. ......................................... SO 
Dn, ping the shuck.. ........................................................ 31 
Elettke ........................................................................ 31 

Buds swelllng.. .............................................................. 15 
Buds dormant.. ............................................................ -15 

Brandenburg, Frederick H. 

Stage. OF. 

Full bloom.. ............................................................ 3 to 3; 
Buds in pink. ................................................................ -- 
Table shmolng at what t r m p m / % r e  smtrdyiiig is nrcrmarii at the unrioas c/itgf.* t i j  

dcuclopnrert IJf upp!cs aird pcar buds. 
Strrgc. OF. 

Cslvx closed.. ............................................................... :;o 
Floker cone. wlys closing.. ................................................. :jU 
Petsls dropping.. ............................................................ 81 
Fruit forming.. .............................................................. 311 
Full bloom.. ................................................................. .‘:I] 

Buds sepan mg .......................................................... 211 
Buds swelling.. .............................................................. 15 

Budsin the p .ink .~ ............................................................ “5 

Church, J. E. & Fergusson, S. P. 
Avoidance and prevention of frosts in the fruit belts of R’evada. 

Nevada agr. exp. sta. Bul. 79,55 p.. 16 pl. 
Orchard hmting -experiments are descrihed. Frost phenomena weather 

changes and frost forecasting are ontlined, including descriptions of Apparatus. 
Orchard sites should be on hirher ground. (Jrchards in Nevada cin be protected 
when the temperature falls 3s low as 22’ a t  3 cost of i3 to 95 cents per tree.- 

‘[Coit, J. Eliot.] 
The protection of citrus fruit ageinst frost. Citrus protective 

league of California (Los Angeles), Cir. 6 [S p.]. 
The methods of protection in use in southern California are discussed brlefly but 

adequately. 

Cox, Hen J. 
The $eather Bureau and the cranberry industry. U. 8. Dept. 

Agr. Yearbook. 1911: 211-339, pl. 6-9. 
This ts essential1 a popular discussion of thc materhl in Bulletin T of the 

united states l\’entger B ~ U  (we 1910, cox). 

Greene, Laurenz. 
Orchard heating. Io\i-a agr. exp. sta. Bul. 129:139-164, 16 fig. 

Late s ring frosts cause imniense losses in Iowa. Methods of handline o i imd 
use of oil\eaters are discussed. Heater tests are described and experience of 1 ; ~ a  
growers quoted. 

Grubb, E. H. 
Orchard heating. Oregon Short Line R. R. Co., Salt Lake City, 

An account and brief history of rotection in the Grand Valley, Colorsdo, are 
given. Crude oil Is the best fuel: Reat F d  smote are both essential. The cost 
of nlpmmt for 10 acres with oil for S nights is 110.  The principles of orchard 
nee& are dlsrmssed, and several nppllauces are described. 

Utah. 15 p., 5 fig. 

Henry, Alfred J. 
The temperature at  Mount Weather [Va.] and adjacent valle 

atations. hit. Weather Observ., Bul., 1911, 4:310-341, ince 
tables. 10 fig. 
The temperature relstions bet\\-een the summit and h m  stations are discussed 

in detail by se%oiis. The relation of moiintdin and valley to low temperatures at 
night is shown and the vertical temperature gradients with the free ar are given. 

McAdie, Alexander G. 
Cowring almond trees for frost p~ t r r t i o i i .  Pacific rural preas, 
83: 2-11, 21i ,  2 iig. d l s n  in hIo. wcgather rev., 1913, P O  282- 

California experlments under a paper cover to prcyent radiation. are descrlbed. 
I t  seems probsble that enough heat u n  be conserved by coverlng to prevent 
damn@. 

New heater .and vaporizer for frost prutwtion. Paritic rural preq 

283. 3 fig. 

McAdie, Alexander G. 

S3: 338, 4 fig. Also in 1\10. wrnther rcv., 1912, 40: 61S-619. 
-4 method of using heat and moisture combination is described. 

McAdie, Alexander G. 
Stiidivs in frclst protixdon. Effect of mixing the air. Mo. weather 

rev., NL2. 40: 122-12:;. 779, 2 fix. 
Con&ions at ICentRrld. California. a& described. T h e n  surfsee conditknu 

scemed the same on two morniwgs frost occurred but not on others, n gale in the 
upper air preveriied low tcmprraturrs. 

Frost and the physiml procasscs rcsnlting in frost 3re rleflncd. Methodsoff?re. 
cnstlng frost. Uiffcrcnces bnttweeu temprratrires in shelters and of vegetation. 
Ucscribcs methods of protection. Gives frost data for the Unitt?d States. 

A c-im1.m&ve test of fuel ,iils mid appliances used in orchard 
hl-.atiiit* to prvveiit iri. st. injury. Off. of Pnt.hologist and 
L o t d  Tr. 8. \ \ ’ t du . r  Cur. Sm. for Rogue River Valley. (Med- 
b - d .  I )rc.Lvn) Bul 6. 3;  TI.. -1 tic. 

O’Gara, P. J. 

. -. . . -. 
Tcst of vsrious oil pots and fod oils under orchard condltions is descrlbed h 

detail. Siin ,IC types of oil pots with oil of B medium specific gnri ty  are rewm 
mrnnicd. T X ~  WJSt of healing is aliout one cent per hour for each oil pot. The 
qirantilv n i  oil rcqiiired to rnisr clic Lempcrature of full-bearing orchards 5’ above 
that of thr surrounding air is about 124 gallons an hour. if the wind is not mom 
thnn 2 lnilcs an hour. Toring orchards nilh low fruiting rcquire about twloe 
as much oil fur the simc rcsults. 

United States Weather Bureau. 
SmiiinariPa of t.limato1ogical d a h  l y  wct.i:ms. IT. S. Weather Bur. 
IM. W. 3 voh., tal:Jcs. ma]JS, 

Climatolo+xl data for each of 11)li “sectinns” of the United States are given. 
Thew dsia i h u r l e  the avcra;.~ and Latest date of 1.wt killin: frost in spring and 
nvrra.:c and earliest date of lirsl killiug frost in autumu for numerous s t a t b a  
in rnch section. 

The c!.imotc of \Vislo~ish and it.s riktion to agriculture. Wic 
consin :ig. vxp. sta., h l .  Y83,1;5 p., incl. tBblcs, 24 fig. “Grow- 
ing YL‘:IS ) i l , ”  ~ J D .  24-30. 1ir.s. 11.-14. 

Whitso~i, A. R., & Baker, 0. E. 

I _ .  
The dstcs of killing frost in ’-‘isconsin and their relation to agrlcultureare 

disciisspd. hlaps 01 tlrc averwe itate of last hilling Irwt in spring. of @e fht 
hilling frost in autumn. and of ~ h c  Icngth of thc “grow& scason” are presented. 

Conditions favorahle to the formztinn of frost src discussed and successful 
mvrliods of protection are drscribqd with especial refcrence to New York. Frost 
d a b  and ~ Z I ~ J S  for N e w  Ywk arc given. 

1‘311. 
Alter, J. Cecil. 

Value of mount.:Cns to rlimatic safety for the fruit grower. Mo. 
\veathc-r rev.. 1911. 3‘3: 12 is-1349. 
The advantage of thc broken topography of Utah in preventlag the oeeurrenee 

of late sprinr frosls excrpt in t!ie !cry loa places is emphaslzcd. The admutrrgs 
of momug shading by mountains IS explaincd. 

Cline I[saac] 116. 
Freezes of Novrnibrr 13 and 9 - 3 0 ,  1911, in the sugar, orange, aud 

truvkinq region [of Louisima mid Texas]. Mo. weather rev., 
1911, 3‘3: 1714-171G. 
The conditions dorinr! thr rrrorrl cold for f l~ is  limr of year we described. The 

forecasts of cold were nude iu time and a great prrt of (he crop \ v u  saved. 

*Day, P. C. 
Frost data of the United Btnt,rs mil lm$h of the crop-growing 

season. U. S. Weather Bur. Bul. Y. 5 p.. 5 maps. 
Maps are presented showing areraee daws of last killhiq frost fn rinl: fht killing frost m autumn. and length of the growiug season. also maps o8ated daw 

of last Lillinr frost in spring and csrlicst date of Erst killing frost in autumu. 
Isochronal Ihies 9re s h o w  east of the Rocky Mountnlns and ligures given at 
stations west of the mountains. 

5 The data for mch sectlon are printc‘d separstelv and continuelly brought down to 
date as the isvues are exhausted. See “Frost Data” at the beginning of the 
bibliography. 
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*G iarriott, E. B. 
Notes on frost. Reyised .4ugist, 191.1. 1:lv dlrxontlcr G .  Xcddie. 
U. S. Ucpt. Ag., Faruwrs’ Bul. 104. 25 p., 4 tig. 
The formtion of frost and the seasms of frost in diflcrent parts of the Unitl‘d 

States are brlrfly cliscussed. Wher atmosphcric coii~litioiis bcmg !n\-orrrbls. frost 
m y  usual1 he ex m t e d  alien the temperature rqior&I by eathifr Bureau 
stations a d  to J F. T I ~ C  esistrnce null causcs or -t1wrrnal bells are con- 
sidered. Local soil nnd mokt!iro conililions inliumce Irost occitrrcncp. Frost 
data a t  ’.‘.‘eath-r Bureau stations are pres?nWd. M4ltwls of proiwtion from 
frost by preventing radiation, by adding heat to t.he air. and 1,s a ~ t d i n ~  llloisllirtr 
are describrd. . Essentials of a frost-fi!-blln* comjiai-n nrc statcd. Siiinmsri.-s are 
given of work in Plorlda, XiSSOurl, dlifor&, Iudima, Orrgoii, titon, md M3ss;l- 
chusetts. 

Grdss, E. W. 
P r o k d n g  truck against frost. 110. ncathcr rev., 1911, 89: 1331- 
E38. 

Truck croivs :ut* of suffici-nt rdrv in T c ~ a s  t u  -xurrmt l~rutcction. l’rottctim is 
necessary onlv ~cosio;iallysn:l n!mgrr is fiJI‘+COSt irythc \V‘rathcr LlureM. C‘over- 
ing and S N U & U ~  arc sucwsnful i:ivt!iuds uf prutcction. 

Gruss, E. W. 
Protection agninst frost. 

The freeze of January, l’311. in srathern Trxas is dirruswl. Bmndginr: prored 
ben?flcial where used. I’r2c3utions necessxy to rrceire and malic USC of forecarts 
and also mrthods ofprotcctian art. outlincd. 

310. weother rev., 11J11, $9: 5S1-583. 

4: l(~3-114: in1.l. t.aIilvs. 1 fig. 
The temp?r:ituru relations hi.tween the bnse and summit stations In Po?orsdo is 

dlscussed. The rclstioiis of altitude aud loratim t.o trmpvwturr arr 1lcscriLed in 
connection with weather types and movemrut of air. 

Protection of orchards from frost. Better fruit., 6, no. 5 :  36-35, 

Conditions of frost occnrrence are discussed. Pmiid-ing nnJ 1:eo tin: aud 3 ~ ~ 3 -  
ratus are descrilcd. A satisfactory mrtliod of arru&ig sud lighling heaters is 
explnined. 

Howard, R..F. 

4 fig. 

Lewis, C. I. & Brown, F. R. 
Preliminary frost fighting st.udies in the Rogue River Vull~y.  

Orekwn agr. exp. st,n. Bul. 110, ti2 p., 19 fig. 
The work of the stat,ion from l<lO.i to !9ll is discisscd. The average cost per 

acre for a foiu-hour period WAS S5.lll for 011. but W.10 for wood under similar con- 
ditions. There is no doubt that crops c3n I.be sow1 by orcl~ud heating. No 
arbitrary table of temperatures for frost injury has bccn worked out for all con- 
ditions. 

Protecting the California orange crop from frost. 310. weather ccv., 

Ststistics of the citrus fruit industry are given and the relatinn IJC~WWII this 
industry and frost tiqhtinc :ire diwissed. Thc topnyrq~liy nf t.lw o r m p  rqion is 
d*scrllJed. Tcniprrntur~~i on fonr wtnsl dntcs from 1~twiul1rr. I:I~I!I, to 1:111 tire 
giv$n lor various points. Statrrurnts of tlic cost of protxtion md tho aiuount of 
tiavrng are quoted. 

PcAdie, Alexander G. 

1911, 89: 1910-1912. 

McAdie, Alexander G. 

mcherti.on. 
Work of the Weather Biirc.au in prc~tecting fruit: y c c i a l l y  frost 

hIo. wcat!wr rev.. 1911. 39: 2 7 5 - 9 7 ~ .  
Frost warnings, the physic31 processus of frost, and thc methods of protection 

are discussed. 

O’Gara, P. J. 
Frost injury prevention methods in Rogue River Valley. netter 

fruit. 6, no. 5: 31-30, 17 fig. 
Same ztnder t i h  of’rhe Jrevcution.of frost injury in  the orchards of 

the Rogue River Vsl\cv, Oregon. Ud. of I‘sthologiat, and local 
U. S. Weather Bur. h a .  €or Rogue River Val l~y (Blcciford, 
Oregon) 13111. 6. 2; p., 25 fig. 

A brirf history of frost prntectiou is given. H&ing is the comnioii method in 
Rogue River Vallc~; wood and ull nrr burned. V:Irious typrs of oil pots are (lis- 
cirssed. Successful hmtine srrved the fruit from in 1911. Frost furewstino In, the 
\fe&thrr B&eiilhas~m& surccsful lightin<possil-,le.~ F r ~ ~ t f i ~ h t i n g ~ c ~ N - ~ n ~ ~  
must be carefully plmned. The methods of protection are dcscrilied io detail. 

Slata er, D. Lee. 
$due of mindbreaks and smoke. Gulf coast citrus fruit growr, 1, 

The freeze of Jauunry 2,1911, is dcscrilied a i d  the us? of wet 11:iy and oil smiidges 
is discussed. The necessity of windbreaks to keep the smoke from blowing w a y  
is emphasized. 

Orchard heating. No. wrat1ir.r ref., 1911, 39: 761-763. 
Methoils of frost fwhtiiwin Grend Vnll~v,I‘olnmtlo nredi~cnssrd. Therrgion is 

effectively orpanizedaiul tiic e>.iop:tiru ta’t!iP Inst t&i1 ~v~nimed in advance. o i l  
and coal heatwe are u r d .  Killing tmqv.-’r;iturcs mry with the btsgv of develop- 
ment of the plmt., its r?viuo> condition. rtc. Whm tlic twn rrrmirc is fnlliix 
rapidly, firesarr lighterfat $40 8. Best results are obtained in or&& surrounded 
by other orchards. 

no. 6: 18-19. 

Thiessen, Alfred H. 

Woodbury, C. G. & Well$gton, J. W. 
Orchard heahg. Incliana agr. exp. sta. Bul. 164, pp. 71-96,16 fig. 
1 number of t y p s  of orchard heaters have been devised to revent frost damage. 

A series of tests of diiierent types of heaters was made a t  d e  station. The tem- 
pcrature WP raCw1 from 5 to i -l?arees with tu 100 heaters per acre. Oil heaters 
SWN pr.?fArnble to cqzl unilw In&m conditions. To control tem eretnres prop  
erlv rtquir.-s nn initinl investmmt of about IW for a Io-acre orctard. ~n most 
Ins& 1113 orehar*ls hpating will not pay unless the production Is increased by better 
rill turd methods. 

1910. 
Barney, F. E. 

1’ra.r:tid;ility of orchard heating with coal. Better fruit, 6, no. 
4: SI4-J0, 5 fig. 
The cssentids of heaters are discussed and 3 successful coal heater is desmihed. 

Brackett, G..B. 
Prweiitiou of frost iujury to fruit crops. Better fruit, 6, no. 4: 

33-36. 10 tic. 
Pro:t injury generally occurs on clear still nights. Various methods of pr* 

tertion arr didcussed Healing is the most practicable method. Proper prepa- 
mtim is urml. Hcabiug has saved many thousands of dollars, although com- 
para tirrly new. 

*Brackett. G. B. 
I’r&ntiun of frost injurv to fruit crops. U. S. Dept. Agr. Year- 

Frost damsw and protection by euplosiws..smi!dges, and hesting device6 are 
oiscuss?d hkthmis of heating with con1 and with oil are descnbd and the cmt of 
eoch giwh. Frost in‘urv csn be prrrcnted. Methods of procrdurb are su ested. 
Pu!,lishcd \\’eal.hcr kuieau records show probability of frost occurrence% m y  
rrg10n. 

booli, 1909:3:17-361. 1 iig., 1 1’1. 

*Cox, Henry J. 
Frosr :i.ncl te:liper.tf lire ronditiclns in  fhe cranberry marshes of Wit+ 

c m m .  U. S. Kcather Bur., E d .  T, 131 p., incl. maps, diag., 
t:tlJes. :;1 ik. - 
C‘rsiilJ1m.v growing in Wisconsin and the nwesritv of protectlon from fmst are 

discuseel. Flooding is dercTil)etl ;1s n nidtliod of iotertion. The occurrence of 
loa teniycrntiire* I> alsu d i r v u a 4  m d  the frost i d l m n  ispresented. The etJects 
of ~ S ~ M J ~ l t I Y ,  soil, regetstio!i. and moisture on surface temperatures are mplained. 
Various methods 01 protevtiou md tho incidental diaadvantagea of each are dis- 
cussed. For ,frost forec:rsting, soil temprrstures are important. Careful and con- 
tinued work is uecrssary for protection. 

Degrees of cold which will kill fruit buds. 
Better fruit, G, no. 4: 40, 4 fig. (Quoted from Wenatchee Re- 

publican. ) 
The susceptlhility of eaches and apples t o  frost damage at diilerent stag- of 

development Is discusset 

F7matians of temperature and pressure at summit and baae stationa 
in  the Rocky Mountain region. Mt. Weather Observ. Bul., 

Henry, Aleed J. 

1910. 3: 20J-225. 5 fie. 
I 

Data for summit and base statinns in the Rorlii Mountain region of Colorado 
are disrussrd Ly hours and months. The relatlon of the vertiral tern erature 
gradients to cyclones and antic)-clones is considered. The relation 01 & move 
ment to temperature conditions is discussed. 

Herrmann, Charles F. von. 
How fiwniers inav utilize the specid warnings of the Weather 

Bureau. U. S.-l)ept. de. Yearbook, 1909: 387-398. 
Vse of frost md cold-m*ave warniws. pp. 390-3915. 
Wheu cro are entmnd’ed beyond their normal lim!ts, or when eat tlnarrcfal 

gain results k m  ~ro\vIi1(: crow outside the normal time, artlficla~~rotection b 
necessnrv. Frost and frost regions are explained. Methods of pfotection for ’ 
special &ops are outlined. 

Wiiiter and frmt injuries to fruit trees. Colorado agr. exp. ata. 

The kinds and causes of whiter killine a t  verv low temoeratures. the methods of 

Herrick, R. S. 

Uul. 170: 12-19, 2 fig. 

rotectiiig the trees nre discussed 3nd the effrct of spring-frost on fruit and leaves. 
Eethods of pnitection src also ~urmuarized. If temperature can be kept above 
WF., damage will not result. 

Meyer, Lewis. 
Orchrd heating iu Grand Valley, Colorado. Better h i t ,  6,110.4: 

Smudge pots nr heaters have proved successful, but protection must be cerried 
out in a systematic manner to be successful. Fires must be started before thetem- 
perature is too low. 

Effects of low temperatures ancitruetreesand fruits. Mo. weathex 
rev., 1910, 3% 16-17. 1 lig. 
The conditions of frost occurrence in Florlda and the results of the cold m v e  of 

Deceinlier 1909 are discussed. Temwraturis of 25°F. will c a w  no ern to 
trees und& nori;ial conditlons. hut Burh temperatures for 4 to ti hours wlll dam- 
age fruit. Temperatures of W F .  will srriously injure trees. Eeatlng will pre- 
vent damage. 

27-29. G fig. 

Mitchell, A. J. 
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Paddock, Wendell, & Whipple, Orville B. 
Fruit, gowing in arid regions (New York: Macniillan), xx+395 p., 
BS fig. “ F r i ~ t ,  injuries, Pcctmrlary blouni, and frost protection,” 
clinp. 19, pp. 324-354, iiy. S7-96. 
Frost Injury occurs a t  oariable temwmtures. The characteristics of frost 

injuries aut1 the ralur of the secondcro1Jbloiir.i 3nd its fruil are discnsse.!. Pro- 
tection is rrp(3rderl as insurmre. Natural protection by locnt.im a id  its limitti- 
tions are esp:ained. ?&t:iods of :miticia1 prowction nrr discusset1 as fol!ows: 
Retnrding th:? Llooming pcrioml, nse of water. smudging. and heatiuE. (’on1 nud 
oil and t!ir t ypes  of lwmiers are cornpard. The newswry cqnipment is l i* td  
nnil its prol,a!de rust stated. The temperatures nt whirh hezters should b~ 
lighted 3rc rlisi!uss?‘rl. 

Rhodes, Robert H. 
Graphic w r y  of f r d  fig!:ting in (.‘olorxlo. Better fruit, 5, no. 4. 

A vivi,! popular description of 3 night’s work protecting peglies from dnmoge. 

Relation of Weother Enreau to horticulture. Better fruit, 5, no. 

The mctho~ls of distributing frost forecasts in various fruit districts are described. 

%wt of frwzing on IJUdS, IJloorn, mrl fruit. Cettrr fruit, 5 ,  no. 

p. 30-32. 3 fig. 

Wells, Edward L. 

4. p. 444ti. 

Whi le, O.B. 

6. n. ?:J-%. I; fk. 
lhowleds  of cxac: tempentiires dangerous to huds bloom. and fruit is essential 

to prevent waste or loss. Chnrncter of Inwing d3mig,e b discussed. Damroas 
temoemtiwes at  dilierent sh:es of dewloomcut are cn en. 

Whi ie, 0. W. 
Eottction of fruit crops from frost injury. Bat,ter fruit, 5 ,  no. 
4. n. 17-19. S t k .  

A 

A d m n t w  of protectiriq sginst  frost is no\v proved. Vnrious methods of pro- 
(til is ususlly tection 3re disciisswl. Hestin:: is the most r.?ccnt am1 liest m?thoil. 

the most satishetory Iu.:l. The wholz community should cooperate. 

1909. 
Bartlett, James L. 

Frosts in Wisronsh: orcurrmce. prtdii.tion. and r n d i ~ i d s  rif  pi’- 

ventiun. Univ. Wisivnsin Bul. 290 (University extcnsion 
scrits, 1:39-S3. lut-1. tdiles, 9 pl.). 

The nature of frost and the conditions of its occurrence are discussed. Records 
of frost occurrence in  iscons cons hi are siven. Methods of ohservation and, forect!stinq 
are described, and frost damogt~ and the possibilities of protection in Wuconsm are 
discussed. 

Howard, W. L. 
Protecting orchards agzinst frosts and freezes. hfissoiiri agr. exp. 

Smudgiug has been snccessliil in Europe in preventing loss of heat b j  radhtlon 
but heatlnp has met with more favor in the United States. Experlments in Missour: 
are desdbed end directions plrcn for the use of heaters. Heatiw is necessary after 
peach and apple bods open, whenever the tem erature falls holow the danger point 
which varies with the stace of development. %y using from i 5  to 100 pots an acre 
it Is nearly always possible to raise the temperature enough to save the crop in 
Missouri. 

sta., Circ. of inform. 35. 10 p. 

Thiessen, Alfred H. 

658-659. 
Sxuurlgc pot test [at Salt Lake City]. lfo.  weather rev., 1909,W: 

In tho ahsence of mind temperature WVBS raised 4.7 degees (F.) under rather imlw- 
orable conditions. Xith a slight wind the increase \!-as very much Irss. 

1908. ~. -. 

Milham, Willis I[sbister]. 
A two years’ study of spring frosts at Williamstown, h1.w. itlo. 

weathcr rev.. 1905, 86:250-354, 1 fig. 
Predictions and characte;Lstics of spriu$ frosts are discussed. Spring frosts m y  

occur until the flrst of June on clear nights w-ith northwest wind. Plant tempera- 
tures are lower than air temperatures. Temperature variation over a limited area 
may be several degrees. At :I’illinmstown the minimum temperature of wgets- 
tion in the open averages 11’F. lower than the shelter minimum. 

1906. 
Garriott, Edward B. 

Bid. P. 32 p., 335 charta. 
Cold waves and frost in the United States. U. S. Weabher Bur. 

A chronological statement of the more im ortant cold periods which have been 
experienced In the United States is given. $harts showing the meteorological con- 
ditions preceding and accompanying the principal cold waves and Irosts from 1M 
to 1% are presented. 

1905. 
Mead, Theodore L. 

illus. 
A frost-pmf orange orchard. Country life in America, 7:367-369, 

A cloth-topped shed over an oranqe grove and a method of heating by a sprav 
rystem of irrigation with artesian water a t  711’F. is described. A tempcrature of 
& O F .  can be maintained ioslde when that outside is WF. 

1904. 
Cline, I[saac] M. 

Irregularities in frost and tem,>er&iirw in neighboring localities. 
In Third Convention of li-catht~r Bureau ofXcktls, Proc., p. 250- 
2.73. 

During frost the temperature vwirs locnllv in a mnnnpr which can no1 lic e\-plainpd 
by air drainage. This is prohalily due lo’ditlrring raclintion conditions probably 
dust is Important. There is alro ditIerent susceptibility of plants a t  different tlmes. 
Different soil conditions are also important. 

1903. 
McAdie, Alexander G. 

The Gliniatology of California. U. 8. Weather Bur. Bul. L, 270 
p., incl. tables, 31 fig. (incl. pl. I-VI), 13 charta: “Froat,” 
pp. 327-237, incl. table, fig. 13-19. 
The laws of fruit crops bp frost Is vervim ortsnt in  I‘slifornia The natured 

h s t  i:: discii.;.;ed. T h e  \\wk of the \Vetither {urtuuin forecsstinh fmst in Califor- 
niois tlewrilJed. Jlethodi of prnte4n:: n.:ninst frost damngeareoutlinedin 
haied iilroii t iln phv.siEi1 princiihs involved. ‘rliese are crouned as follows:%g 
0.1s based on nii.;iuc tlie air. methods Lased on wsrminc the sir, methods based on 
c10u.l or f i x  f~mii.atiiJn. n~ethods b:~set.l on irrigation. Of-cliese. warmlng the airand 
fog fonnoti.m are the most satisfwt.or.v. .\ list of the last frost In spring and the 
first f i w t  in :butumn lor stations in Cnlifornia in  183Y is given. 

1902. 
Leloiig, B. M. 

(3ulture of the citrus in  Chlifornia . . . Revised by the California 
S W e  I3o:x-d of H~Jrticultnre. Sacramento, 1902. “Frost protec- 
tion,” pp. 155-160. 
A renort by ti mimiuitt.ee of the Rivenide Horticultnrnl Club is uoted. Ths 

coneliishs of t.he mmmittee 3re f1) that bhe tempenture can be raisejbvdrg heat 
(2 )  t h t  rdi.iticln mav be lewned bv moist. smudges: (3) that raisini the dew: 
mint  anen~siniiiracti~able; (4) that cobring will pre\-r?nt d3mJgge but is too axpen- 
?;ire: 151 thal ii.iudhrP5kd ara pnrtlg etIcctive; (0) thsf severe coli is confined to a 
thin snrfare layer; f 7 )  that heatiiig is wholly practicable. Experiments madewlth 
lntli roofs ora dcscribed. 

1S96. 
Webber, Herbert J. 

The txo freeAes of 159-1-95 in Florida. and u-liat they teach. U. 8. 
Dept. Agr. Yearbook, 1695 : 159-174, fig. 1622, pl. 3. 
Thew froems cniiro.1 verv rerims damsre. Methods of lessening damage am 

discwsed. ’?Ire methols of tr+itinent of tree5 to help recovery are described. 
PinPapple pl.intsentirelv recover from Ireemafterone year. Largebodiesofwster 
3Rord great protection to citnls trees in the immediate vicinity. 

INDEX BY STATES. 
Af abama. 

Arizona. 
1915. Malone. 

1914. Briggs. 
1913. Merrill. 

1916. Coit. 
1914. Carpenter. 
1914. Carpenter CC. Ciarth:.;aite. 
1914. Culbertson. 
1914. Garthxdte. 
1914. Nichols. 
1914. Weldon. 

California. 

1913. AdamFu. 
1913. McAdie: Report on. desl.ritctire~rosts. 
1913. Merrill. 
1913. Woodbridge. 
1913. Coit. 
1912. McAdie: C0verin.g almond frees. 
1913. McAdie: Stiidiea in-frost protection. - .  
1911. Gmiott. 
1911. McAdie: Protecting the C‘aKnlifoniia orange mop. 
1911. McAdie: Work of the Teatler Bureau. 
1910. Brackett: Preiwatiini of frost injury. (Better fruit, 6 :No.(.) 
1910. Brackett: P m w t i o n  01 frost i n j u y .  (U. 8. Dept. Agr. 

1910. von Herrmann. 
1903. McAdie. 
1902. Lelong. 

1.913. Brandenburg. 
1913. Grubb. 
1911. Garriott. 
1911. Henry. 
1911. Thieasen. 

Yearbook, 1909.) 

Colorado. 

1910. Barney. 
1910. Brackett (both papcrs). 
1910. Henrv. 
1910. Herriik. 
1910. Ideyer. 
1910. Paddock 8 Whipple. 
1910. Rhoch. 
1!!10. Whipple: Profeelion cjJruif crops. 

1914. Fassig. 
Delaware. 
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Florida. 
1914. Mitchell. 

. 1911. Garriott. 
1910. Mitchell. 
1910. von Herrmano. 
1905. M e d .  
1896. Webber. 

1914. von Hermann. 
Georgia. 

Idaho. 
1914. Beds. 
1913. Beale. 
1910. Wells. 

1921. Garriott. 
1911. Woodbury & Wellington. 

1912. Greene. 

1911, Garriott. 

1911. Cline, I. If. 
1910. von Herrmann. 

Cline, I. M. 
Maryland. 

1914. FasSig. 
Massachusetts. 

1915. McAdie. 
1913. cox. 
1911. Garriott. 
1910. cox. 
1910. von Herrmann. 
1908. Nilham. 

1913. Chandler. 
1911. Garriott. 
190‘3. Howard. 

1911. Howard. 

Indiana. 

Iowa. 

Kansas. 

Louisiana. 

Missouri. 

Nebraska. 

Nevada. 
1913. Church (I. Fergusson. 

New Jersey. 
1918. cox. 
1910. cox. 
1910. von Hermsnn. 

1914. Garcia & Rigey .  
1910. Brackett: Prmmtion ofjroet bijttry (Better fruit, 6: no. 4). 
1910. Brackett: Preumtim offrost irqjury (U. S. Dept. Algr. Year- 

New Mexico. 

book, 1909). 

New York. 

North Carolina. 

Ohio. 

1912. Wilson. 

1911. Garriott. 

1915. Smith. 
1914. Smith. 

1914. Beals. 
1913. Renle. 
1912. O’Gar:%. 
1911. Garriotf. 
1911. Lewis & 13rou-n. 
1911. O’Gara. 

1914. Voorhees. 

191.1. Cline, J. 1,. 
1914. Sprape. 
1911. Cline, I. AI. 
1911. Gruss: Protection againstfrost. 
1911. Gruss: ProtLetitfg truck. 
1911. Slataper. 
1910. von Herrniann. 

1914. Thiessen. 
IW. Ballantyne. 
1913. Alter. 
1911. Alter. 
1911. Gmriott. 
1910. Barney. 
109. Thiewn. 

1913. Henry. 
191. Henry. 

1914. &%Is. 
1913. Beals. 
1910. Degrees of cold. 

1918. cox. 
1912. Whitson & Baker. 
1911. Garriott. 
1910. cox. 
1910. von H e r m n n .  
1909. Bartlett. 

Oregon. 

Tennessee. 

Texas. 

Utah. 

Virginia. 

Washmgton. 

Wisconsin. 
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