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1 'llUl' 'I tZU I Y' -L__ V,

"_scar J. Do fd

.r: J U

ie .r ,..t, _,r su. p1;, is an o-'-n -"actor in ie luencil.f tIle

fro-;tti't and fruitfulness of fruit plants. It is often; a 1-1- itin.g

factor in t.le ::.oi-irl l ;s ted app]e-;rorri ' ;ions, p:.r icularlyT

ncrthvost, er(,, the c_ ief ra_Lt_1 occurs during; the

a__ t_ -grin ircnths itl" ve" ;, little or _none Burin. the

summer gro'.,1`ng Season. This seasonal _stri u io brought

shout till a_ioeti_0:_ oI' Cer't - In cra

"-

icee in so- 'n _enit do-

ri i t`o.rer' wt _ l on i1<.ss._vned to conserve soil The :

on t esee J_irac'tices ., "t1;OL'_t an ad c, i._ .te consiCtOr^-

t ? r e itself as a factor in ,.ate:r econoer

s 3.1es:i.s is a re-_ or i; of one suin:_eers study of the trEansp)ira;,-

Y'a'tC'. O: va+ _OU_ apple endeavor to ascertain

.a: ve to their ability to stand the sur.o-er

drou J11t. Its i.:;pox .G'e i s Se of, "-e `act -L_-;

to know the r' SOLL. e varieties stand the suw or G oa .1t and

others do not. hairy` acres of - p-,)l< s lave booi._ planted under these

con ition it 1GUt 8.n yr cons it ' r2tion C their varietal ahi li.t

.11

of e

to
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,. ',....: nJ?_n ,_:,_'is:°r.ctory Erorrt. and fruitfulness. Today, t:o.,rso .. are

confronted with the fact that some of these varieties have not prove-1

adaptable to the onirtinj drought conditions. The 5. of this

proble__ is justified on the basis of the economic losses occur inp

when it is necessary to remove these unprofitable varieties or to

top work teen to other varieties capable of aptin the. selves to

the t ;por<ry droup.ht conditions. harvcy 16), and others, who

have observed this Sittt x_,.021, suggest that the difference in be-

;;2.vior of these varieties _ y be due either to a dIfforence in the

character of the root systen or to a difference in the transpira-

tion rate.

Picker n (28), hutto l (16) and Scrar Jric s and 2oberts (32)

have noted that the scion vas iety of the apple has an appreciable

effect upon the root development of the stock. On the other hand,

n c (22) of the st all_, Research Station appnrontly found

that apple scion varieties do have a definite rate of transpiration

srhic l is not influenced by the stoC'_ upon t;"_ey are pr£'i.. ted.

(20) found that species of fruit plants UC. ar.lly aC't'I?Cw ;U. -Ally
ad to be drouVht resistant have a low transpiration rate while

those that are not con.,icioY ed lrou_ht resistant have a -. h_ trans-

piration rate. o11sei'Joco (21) found differences in a anspira-

do rate of 12 varieties of corn.

The complete study of both ' character of root r tea and

the transpiration rate of apple varieties seen desirable in this
t. he study of thisp 1pr C: b1<; i._-: This .(les is is the ,,,

-.. in..,
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particular proble:" and concerns itself only pith, an aerial attach

upon the transpiration rate. The literature hasupon rs,.ur, of transpiration

carefully studied to a_sc,rta;n the siZaifioarco of transpira-

tion, Dart. _-_., y in its relation to drop h,, the factors i.nT lu-

nci _ traps ' it ati_on, and the Sur spiration.

ter_.i5The r 1<1nC1 :2' of the }-pot d_,n.L.; with the c;ts'OC.t and materials

used in he e t' c ol., the s. i _enWl Wtv an to conclu-

sion s

WE E ie ztL .._.. 1Qt 1 .u O

Transpiration a Phy s:lolo6ical Process

Transpiration is considered o.'i _por t,ant piVSiO 0:.:1Cc. pS Or`2c5

in plants. One Croup J.t on-Molonists consider it as an un-

avoidable evil while the ori"C y of inv t ;ors believe that
,.transpiration di,C_.'r;eS a series of useful 1. i ;f._.O:.S which are

necessary for the successful do, eloi .nt of the plant.

Transpiration arises from a fact ,__.'t S Open cony'? acti_on is

maintained by the StOTlai,a and other Open ,:;5 between the external

y r iTe the inter

these openi_

=- cells of the plant leaves.o A

s allow eater-vapor to wean fr t 7callular

spacss into the atmosphere. Ms, in turn, ti 1js about evapora-

tion fro he i_:a:irna calls of W e AM and causes an u card

r e

eater from Ks roots. This process ffacts the nove-

_ i al solutes in the plant, the faaip.erature of the plant,

Tr spir< :, .on To IT on to lrou - , Resistance

been

the
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_,umerous 1nVest:t` atorS have , ' , died. trL_25PT1rat _Oi: la r e latlon

to droufht resistance. One Group rns bean. Con: 1 l lcoC that there is

a Close connection 0-x t7_,,; bet.:een the 11_ (_ls t/ of transpiration

I tfF u-EI_"c0I 01, L_ S on the old C1: ziniti oil of _:ero-

1'.'.Jr I .)l<;11tS of CrJ' ,.1.ts 1_tin;a 'pJ Oi s for a _e-

crease o transpiration ilk-o 27) ryuot0 Cr -I S i.,14 1i1'

that xerophytes can reduce, expenditure Cl' ., .l or because

their stc;. as Close .lcrO { C t_ l _._ O

f,no her fro,?y--n rtic aY rUi o::iC _.-;:'v eSt ,. :. 6o.C s-- as ..,.ado

a series of s tudi s on, the ratio between a_ oun - of -water expe ,d-

t L' -ed and t1.e i i .__r,T s s )bsta1'.C CC,A.i l _ e a X71!'-_..u dug in a L_ ri in

or i U U. basis Or j1)u G 1. L, efficiency Cl rv.CSp'

troll.

jr GGS 1s C:O-i Ol ... T' , C031i.uct 1 17, e ?OSt extensive

C1
'

Cl
c ', f 1 r

>
_.. ct-u v__1.,CL S L , 0 -''1. _':'_tie. ., -'6 1 iOYs on the C,:.i,c L T'Cv7 Oi: rL 27 s

t:i.on. he did not find a close con_ ect_' on between a plant, s Cirou;ht

resistance and tie oa_ t o$` r ca . C. ;'Lr it in the production

of a unit of dry substance as he exuecteci.

a later :,ubl l.c :_-ibi L

plants

0) points out t- forth

i77 _ i.o_ into lour ecolo Groups on the

asi 1 ro t ro.,_ to c,-,: (1) t rc :t ca E r , ( j drou.1it-

dr ourosin te aa_

uro z. ; c n The dro 0sht escapinf plats are those

d;,r a:`. und--rr ,.'c,a,vor`,b ie cond.tit oils o. soil ..,-.oisturo CO tent an ripen

=:U

.L's

,._
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their seeds before t: e soil :_ oisture is exhausted. They show lit t' e

capes to resist de" .coa,ion of the so' 1.

Drou -- ee"V,-c_a.
-l:e c.ro .t eti cplants are those

delay the ul tii7 0,1}aust'_on o t her by

res 1 c,..tx'1Ct1r` the amount of "_r0'drt '-, or by the o f_ C:i3i and 3COn0;11-

cal use o_ .;atei . 1 hs `;r ouU of" i)1 un .s is c-" f ;L C,"v_Cal a r _cu ltur-

al L-Tcrtance. It include line sorT ur'., Corn and other plants.

Jr. ou;aIt LT L'..< ;- ? Crow cluriil:'; plant: consist mainly

,
_ .._ i2 vl _, for l.,oof the desert S ':x"GS that r the.

urn r_ cuc: d elc, he ,r lt'_ coefficient. pro. h is r:

L! 'u. 011 t

,,-

;- he oil of ., at r.C, C!

e urou.: ;,-res s, -L n_ plants are noseroupht-res set,, T ,

are to rsist nc;i-Lcas G_` c_roi._1;-.:u- by stGri.-L up a

hes ,:iDiD1sr of itheir fleshy ix-,,r ts to be used . ,._ ago= e canv

obtained fro._ the soil. This roup clad _, t.e c;.cti.

finds of Dr C'-":

is necessary to c drouaaht

and soil . rou , .t as t:,e - affect the plant

ttros 'ex is crow rt:- c,_ . .l c] rt:oLo ...,, 9) show that

citrus trees Ca' te_a. SOV2Y'P1 C. '7 , _.Ot, (1r minds 2 i t,:.Ola-t

t.'10 " -.sOr conse_'_t O:_ t..:_e SGa_ G C._1 Ot liil.L l.. she ._o: ;, consp ic-

uous .U. . tee 1: t e defoli . on caused windburn or scorc.-_i1d Of

the _-::aves. = indbur seems to be due ch e_ tc the °. i_ d r .,j-al

of 'later In_s hor team the vascular s . l.e i of t :O St .. can supply

rOC.tUC d ','crier thi T i o Iti. t. oor iS ,1Gre O v 1 nd

soil

_._._ betty

a
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is believed t' at a: <_.t?1 . ti,-'s c__se due to CO' UJ ..tiail of ro-

tell s of the proto,Ilas as score ,eci v r recov,rs.

soil dreu bt:- "'c'! :ira occurs r tie soil un-

-t?.<;', e"tor tG 01la p i _t an .UC_.. ,,y i 51 tl _v- __t O rc pl

v.pn or ,J1o1 ceases o provide any

il ter to t ,e pl u . 1 . a_ T c e s l .l t brilts and vi1t.' n . is

'_7s CI Pave. beenli_n.. e.. cony.ac c:1s o t t.i

_sts of _ .;.aid loss o" t razor'otoa. one c<s .. ccaari .ni ,'d by on in-

W C)

other consists of a radua.i transit :ion fr

.tual ilti nj. leis e%

nc i.pl 1 drp i

type is c'I a racteristlc of e

ll-T t '.:.os o C r`r .habitats.

c dreu ",t. pact ti; c i dro' "h'b occurs in re-

la Ion? ';o ae rec o aovelo ..or" t o P t e plant S' i t _ -pOr-

tt' oe ^icuL l r ;r' bit O

cause or variata-_ differ Hess in bah c:.vicr.

t' e2 `z PO . .Lr_ ..,..

the p} clo,,ical rroc E s _ o ss as tr acsp i _.t-on is score col-

i lox v-- l t»G ov apora peon o ,at"r tro.. non-1;.:rin free-

enter surface. Drifts and Shantz j Cb JG rasu_wts w"i-.ich con-

_,aC1USivei. Ji1.C7`r
i Vl-, G UYiCi'.r CO2iG it .0`.'"iS i V Or _t ,J hi--`_ @v8.pora-

tion, do not respond as free evapor '_on s;rste.-- ev"r t, :, _i -.-bell

su lied zr th a. s. ro apparently t irg9.u.

OYC.e L'P_"v 0: _ ator s dust _ .., J tb`T e cut!_ cU sac and sto =natal

tra.a_spiratu on. "-e unount of crater lost ,, cut ._cul2_"1" transpiration

ac-

amts, (3,

.

S,



s so i:'15I;I1i 1_;.. co.. a Q 'Il tf."; 'UI?<^_ 1.. ar S1reG t_!r0;1. S-,-O-
Cs

as one 1i"1.OC:.:;Fi

y.° a o r t Of 1 .r7 tS_e ctGrs ,,___ _ lu Co t. U.

cis. s_,. L, a i_ rna.1 tern, . co -tile c 1 . U.

Inbo___ -l actors.

13zer-t-..1

ne 1 O2 _ St;ru C-L=j 01. GlJ.iafalr-

rootlv«l, ti - or ,.. ,CoYt .__ o. t i:
Oj.°1 a.,1. t0

a la r t is ac;"i.:,1i t:'1;% r r c.f a tto 1-1 1.' v.rra. a'ta 8 Ore o:l -

ed ).,1 Larti-, (14) to .. c.; u.: c;;-o rew-ctlor of loaf' area _.U<ter'-

1 -111% _a

is Ct;wGl.<..G;Q or 1L.1^.BCI. ic. rF3:'.1?7-_Y- -Lw`:S u._ y1"

a fl r at e. vu11__naYl (11) _O_ t. t L :rur a l C e 5-

Oire at GY rL'.te Peel un' _t <..rca oc roar our ace t:.< 1 un"r m,oDd

tres
s1 ra 1

rra;

tore to "avo _._ t crt LL. o t a-.1 -;_'afJo:t rate.

etor -,-,ii! nc be cons! ,rod _.. is zer _i re ace

La 't,,.. rraic. - -::cc_t o,: _oaves o,Join_tti;£<.:i, rave11 s1",3f1_, or.ii`LOS a.d

Qrtl yy,les is U. G:'rll in i:._lust-a :i. _t I

lit 1Y1

,>..

J-'
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Leaf Structure.

inv,sti ,ations on t _e relation of. Thaf structure to t e t ans-

l ra. t e s'o'w a ( i:;_' Cal tructure: and

S' cal nature of the upper and lo:' e leaves of tie sa;:ie shoot.

av (27) su, a iz°-,s t . C_-ilef a_1al o.:.._cal c _i 'f f_,r_ cL.s of ' _

at :er i saves as: a c _ r _ tcori o:' Vain-,;noro stronpiv de-

veloped pal .sade and spun - ler di : e_ so_ s of all

niu b< r of _:2r '11171. -:r0a, and

a t_ r cher c." t1,1o. olo- ical ui l.ff ;re _ces of he

c r suction pros-a _w _ ,r er :,.__ot;ic pressure, . e_ L

sure, , _-or.. transpiration, pply to

3-cells, and a "7" of

t C han ::i0' t 7) she; : S a Y.pp is to attribute the

ob s ..rved Uiffe1 ce of lr'1C' ;.?re, in part, to O

too to er U i 7 Y e ect_ J l ;'', C JT': n dove 04: -

-ea is e UP Per, none noro.-°G_ t::. C leaves cove! op dur up the sup" , or,ii
u_ r coz_ai tv e_ or_s

tore is poi

Colva. It a_, , , .,r to L E' upper leaves

a partial ;1 1 t_on of the water strew- tois dz, °11i:, ed In

O ,,,er le VeS of tie shoot.

,:.ton and 3ro::r_! (26) cut t. t c d.';.ter content of

1 a V :o t` on affec t e _i.splra-

:,ranss?'..rat:.on ate. `C;eir etruc-

upolj Of `water re-

a_.
-

t. - -_a n Ci .. _; .. _ a12ce 1_ e ti,`ac

__:

_e'

., asp

r

._11 t

s



1'a of -L', 1. d- .,,t,Jt,Ort '. surface Oi v`e ! -- :rT1L'_1.1_ externally ox nosed cell walls.

increases the resistance to outer loss and is

an important factor to consic_ r in a r,ar. __ transpiration tas.

.. zdle,. (3) . 'its out _.. ., Ihese ..1o 'no of i:cc - ,r'.' drying in_

creases th roe ist,a ce of fruit trek, to lo. ,e --71 i su _ r

cons

of the h

J _o on toy n iratlon rate.

ant Part.

l :.'f'ects its tr-.r_. niyat.ou_ rate.

.L

rat bc-us the cuticle is

t.. NCl+.- t...1:._,x_sas .t le.1 , ,

ocr ases. foul
iMY 'lie t

.oot :evolo

t

rein

star

root; t veto

Uc,e ME beer ronoved.

- 9ncos -I

N M1

spirahlon rate

to -5Mar L

in for trar s i __on. Th is' t Atnlb__t and con _usL t,lr , ,'t Cval_ -.

may seriously u_'fect til: rf°or.n nc_, of fruit trees grown in far-

tile soils is are wet in the spring and dry out

ton in these cases

he cu r.

good -rout}; in the early part of

the year because of at o en supply erhile

h roots do not aka a proportional development. atnr in the

- ro-T, r season when the water table has bean log,- er ;d the roots

are unable to supply sufficient .nors _,laro to Oi's top, 1,'_i may

lead to p,"i' S1_C1CV " st..'r'Jc.nc _n or even deaf}. due to de-.CS.l tii

lo:_vo s of plants exhibit di Or trrr p i r i.

:o old_ ores. 'ho o.._Z st l., .ves _'rohohs ,ire,ns-

young

r,..,

t

u.>

lc. -0s



sa.c:ie c in the aI i i--- o:' he roots, to supply r to tops.

1 GL of the Plant

O ,C;e

;Cf'OC.S , roCrth

0 a _( Pro 107P 'r an

a

i th 1er ui J:it G S e 7 h ..; on tue
O C ":.Or hand., s ' at S t '«t the use o-, un_,.' Of lea- area by

cu ; prune trees was not influenced st of ro:rthby the, he

intensity of transpiration pe. unit area apparently was the same

in the spring as in the fall the atmospheric evaporating power

as the sa le. .%ull_i.nan (a_1) also fount that tr;.e transp;r.,.t=_or.-

rate :,CS not reliable index to growth activity in the apple.

He poi-nts out that t 'n,-, traaspir i ion r,-,,-.e sh is a v-
when snail portions of the steers and foiia e are removed. It is in-
ferred From this .'t c'_se oo er , o 'oittac _ i e to r a

.could influence trs.__spi_ anon.

inherent 'rought-re sti lit

The innerer_ resistance to drG z _ .t is or-e of tie ..cs ` important

Oti is S.OIL I '`'l 1;% er p LP_ to ti::e CL IJLC 'j Of t '. G' r OtC-

p J.S to end-.-,,re c onsid

t Cu_t tine loss of

J n lue

Lt,al act- -'L -V i

1,7 it CL ,.Sr ^.-' of sweating

''his can e;:_wur=.Of

7er loss OtS! : _i iC C O? Y..B v-'>t ara-
to icai and p lysiolo Cal pecui.:.'i.t1c S and upset an, endeavor to

correlate dr OU_c '_t res Lsta ce t i. 0". rn '_1 CP..JY ac teristics

p

1-i1

.., ...per



:,t:rral _ actor.,

-"Y Do d v id0C1l .e e, s ect t s a-ratcl'jftc '01 -,

into three rou`'s: _oric, so.'_ spra r

a :.csp.; ric factors i_,ciuda. ive 1 ar:? dl ;p, air r :-

i-_c cU _it, li t _ WLc

>r c ur..

soMposi c__ o: ;r a r and air

t° ctor i iue cis [,e t1. sz=,rat .c;r. aL ° 's and
os z:o

v,,

i_'s1'GZ (5) : ound to ester rec r .,=.'.erit of pl<_ l s er .S

' t 1"O `Tn Lnde r ary
T G _ drown under '.UY1id con" l'ui0_ Y. '

! lu nc of
a G sp r1c co di t_ons. ("7} states _10

- viceeu- co pl cited

and c _-.ot be r ed s or .,uia.
L

1r i ., t! a ',c.cts trans-

f-act car ti c u of o ofi,ir t` oar r. a,

It Cts c' t OZ 1 _ ]aloe Ice on 'mar +s.. oratic1 y

ai' ?ace Oi t OI ii it co ndl
r ,1.sed .)ez izre

c o .. c r _i,

is_CCCLr at'S ev".G. c'.i n or 'i1.,I Oi? Oi tc',1' T.r'Ol: the SOI: `;

ula rcelys ir:crea s ... rel- te4- 1l. hua. a i-

c oes Of t :o to and u:'e sae tine d crc sin the relative

humidity of the Outside o --e ioafso t there is more

rapid, diffusion o .rate. vapor trorou tin stomata. L ivl s ,oil

(''6' ref rs to temperature as toe ;?roha',_ controlled factor

;u= e:-

-:S .
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in cau` ia1p fluctuations in the transpiration o .1':,....... bri ps and

61'_u11t7 _ ounc r rec ll Lrel is of c001Oat :er p ants

a " r a to c r (11i,__, C', iiare 1..:C1 ea e

of i'

.,ra-

C

S 0:'.C1n t trf..LS].

increased by lower ,

ration ate is jou reased

3r a os o' ortherr. slopesera-t; lres . T-1--.e C;oole-' to

.L; .i - t.r_L al in redilC Yip 6 C:%:, ; iti e ran SZ)__ . i rU -trees.1 j j-I, I

urea .rator is a lI_-ul:', factor. heed and _ . r _,I0 l0..e2±) SOti'J

i ot, r :T causij: enc SSi tr, ns J. c)..,i0 of citrus

leaves cause various do; tees of plusI_oly'.S

a coa ulat:'.on of the proteins in SO e nt4re leaf

or ort '_ : s o b . par- -ltly1 sun is r to tl.:Sc) t _ -.a:7 e _ 1 1. : C1. . r

r .s cted on _.:e v 0,1 es of

oresea s_,.L,

.tzo_.r,_:_l variety oi' u 1 r: the

nit ., oti _. <o1lt:- le tr nspl1 .t X011 rate is l.cr_.aed o :Ta_nd or

air :._ovenennt out it difficult to estab iish an :.T five re-

es en1 _1G 1 !: p b een tue..., 7i1"iUb1'., o_ S .: JT be utilized to

trailsp.Lr ation on t;le orc ia.rd.

_1; increased rate of "rc11S J:.? 2tlOi_ _. is_Y1.ts

exposed to SU111i ht .. .7r be due to its phys ca- effect on the OpOI].iny

of the or ho its clopica_l effects on the )r_rii_;abilicy

of the _-:.elnbra_;_cs.

Coa l,ns i ticn of te r and air l s ur^:- e influence o at-

os er _c pressure or the amount of car:; on-dioxide in t..., air i , too

other ft'.Ctor S, to L ccr3sid,-i-ed

cures.

e =.s>

t(;
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in detail in _.,o: t tr _spii <:.;.tio11 studies.

poi ! Conditions.

The So]-1 Conditions I t;i;. =_nfluenc the rate of transpiration
L v lr L r nare: so'- e:,_p :raur e, o rr;e_ coY_.t nt, Goncu_. of t. e sni

Sni.ut_ on, acuity o the soil, cci-1 t... re a ::d :':"o .star e content.

oil Soil t LD` (-L,t're plays 11O 1n` :!.t J'-rt in

in luenci_n the traps i `." on rate. Critics (C'} noted a close

parallel existed bot .ree_... a rage soil te; :eratures and --ti ,rage
J_157, i ra,..Oi 1 Ci:'..CeS. !; rate acCOs='pallieU a

soil toy .petard e b;;:t the < el hip I 's not Jo ova".

because there 'i. '_S les s ester present than L d :r conditions of 01'J

L p nature. LOW soil uros e

lion g the root s's r.: r u' rob rod-.. cause lower rato of

L,'r loss era file leap.

Old' ;e'Ct (S:i.;t.." soil _.L..zS ,.. li7.pnr-

emu.:^.t influent on root sic tiv it . J' :U SSUre ant O"11er iY Vestl u-

torn _'ave noted ti at t :,e laC_ of oxygen in the soil i_ec S

absorption c"' water by the root

Con %enit_ -"-ion o f soil solliution:- Concentration o `Ghe soil

solutions a ects the absorpti_o 1 or' ., to i , the toots. 5011.0 Plants

are inc ;pa l of inerea_si their osmotic pressure s __ ientlj' to

overcome the resistance to U.bsorp::io a shown coy centra.ted soil

,.hEdir OS-Ot1C pressures and

overcome

:-,C_-t't,':- nOUS 1Y?ZG _tii; Gr5 con-

:ii a

to ...

a



siaor that a high concentration of acids in the soil increases

trans irat en and consequently absorption, -file a ..1, concc °_tra.-

tion (not eaceed.i.n, 0.613 h.) the , a.bsor:.ticn. Other ..-ti nsti ators

that J.V .. ,._ / ofSl:.. prcYveplar..._ to 7ater is decreased by

wouh acids.

Soil texture:- Thu texture of the soil is an indirect fa tar

because it affocts the nature of the root system, the supply of '.;at.._

able to We plc :b and ti t ire of the soil. Cribbs (9)

found We ..-n v.:uu ca=..ly tran_s p__ :at i_on rate loo or on May soil. than

on sandy soils.

o__sture content:- 'i T. content of the soil af.cct the

great? and vigor of the plant but seems to have relatively little

off ;ct an the transpiration ray provided it does not fall to r the

- -
r t;-" tr; _ iJ yZ].: CO;,iJLC1.._3t. Cribs :i) found that the fa %ir.:.'u_0Y1 rate

was not cor-spi -uousiy influenced by changes i soil moisture content

of from 2.5 per cent to 157.0 y er cent. aric -_son_ _ VeitiL-ie er

(13) found that as long as orchard trees show at they are using

water at a uniform rate, or fast as ova ,or:_ in conditions ne-

cessiL-a:tc, alti7oi._: ...ere is a pro,restiiT.e c_ccraa,,e in soil ::oi.s-

tore from wee to week, neither the ronth of the Mass nor the

r0atbi of the Unit can be altered by the addition of water to the

soil.

Spray raterials.

..Me sure teria__s to i flu i ou transpiration aze the

oil sat 'c, i.- cc aux mixture, no( r.

moisture
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Oil st ra fs:- Burrouph.s (7) found that a 2 or c::;nt oil spray

u cry sed the tr' _xi, fir .ale a e of one- ear old apple
scarcely

t11 at t']. , tranS
;e es ."iE uni red b p the G .1 ',-)U'

uiration rate was a ed_ reduced the leaves .. injured by

emthe oil or after dipping the tdi-s : n a per cent U1.sion

s.re;ac.
U l also fond ..p1e, ,

traxtspira-and Cherry in various Oil e;'"'sulS1.-x_.S T1';.r-.-Ci=1"T reduced

tiOx1 rate. H -e r }ior"SS t -t of i ru 's vlhoa ap :1 Ct to J 4 u ! r

e f had it tle if affect on e rans -ii a.tionsurface of t -

but applied to the toner surface a..r-nedly reduced trans-

r t"r on older, ' tr ,.nspirpiraLl.on. The depression of On

leaves than_ o your. er eaves nit. the greatest depression occur-

'e host. ch.an;e inrate s c_.r 1- e t', tx a.nspir . c_

noticed $0 :iut-., after the 0' 1 ,-;as-Lrat-, of traxls;:)ir_ ticxz 1,

a.ppl' ad and lasted as lo__ as it was possible to coil r_u. tr . s-

atioil studies on Gut s :.oots Lso , n; :.ht, Cha____borlain.
=i_r -

and ,a_rv:els (24) found that the applica',ion of oil sprays to

sour-orange nursery stock caused a s tarp and abnormal drop in

the extent of the depress ion vary'_x.the transpiration rat' ,
-

directl T t:. tOe viscosity- o the oil. 1",`_s a_; ressio., a p car

ed to be duo to p `Si Cal ha_2d-. ar s c :.se i p;;netr'-t: on of "the

oil into e l .af. ro: 1r =-: On recur' G to nor a1 in O__e to

Tl1.e, -viscosiO Oil u.OU _t
5 C On11 - ,: ,

In 1914, u r aii Cooley (12) found
ordoau,

r

1w:.

at.

apps .ed.
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that tr ans,)__ io r t0 of t_ e castor dean tC;..: o -,vas accelerat-

_.._ed by the ap-p1i ca_.zon o. _il of 3or6

t: C ;er y l s d. dusts G:"pld C:. _d nG see to affect the rate

of tr .`.._c, extent . _JU."tton (13), in found

t out s .oots of hordaauo- spr ;rod ,"arel o c rurr . s trax fired

at a Higher rate t har_. unsprayed. or a s ;.lphur-spr i s roots.

attributes ti snaller size of -per and erries to the

ac t __ t 'c°.e fu e, tr 7._s, limp at a t J prier rate, s a _r _ atorl -1

tr >>.rir_. water fro-tr <; rc en i'ru` wLLa__ the unsprayed orofpoorer

sulphur spray c Col._ per deficit in the Bordeaux-

ear , ed cherries, _ easureu ers__n es l rafi'_x -co:.ved

fruits of ouch lot In eras seven tires that o ' similarly

t= ,ai,ed uns0ra7Ted c::arries. in of .cr :cords, file Horde =.:...-s, r ea

ru .t whoa. coated a_d i-ersed in crater absorbed

seven M_nos t -_e a--ov-nt o- eater t -rou he_r stems than U__.._ -cr-

ly treated urns x y d cr..erries of ='_e a e v ri.t; .

Lire-sulphur - reed and bar L ,c_:_oc . ,: (229) found that applica-

tions Of 1i :_e-sul dur incr c..sed t: e tr :x: ski ° a.t .cxl -ae of Va-ien-

cia. o _,e leaves 12 to 26 per cent over ..t of L_xx ed 1.c _ves.

The transpiration rate of sprayed 1:_ es was reduced 2 to b per

cent about 10 days after application but after 30 to -0 days it

w v, 16 to 19 er cent tii6 er that of 13x_spr e 1 leaves.

Type of Transpiration Study

_L:a ion study s t,:_dles of tt eThere are three t;y 1es of trayspr

r_`

:-t,
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total transpi:°5.tic, rate of an. entire plant, :studios of t e trail

iraticn rate per unit srei p:t of dr produced s dies

of t " - a co surface.o tra.n si- L_, ut,1011 rat,, r unit a- o the 1 f

The T:;ethcds of i __surir? transpiration be divided into two

e .oral t es: a study of r. er in .-_e and U_ study of rra-tsr loss.

Hater In't,a-Le.

of dud It; water lntahe arc by 1 a lS Of j 0't 0' ! torn

C 'C::leter con.`....' S Ci conic i. r _ br_l c h aof various typos. (%a
plant or plant part is held in soil, grater, or :,utrieit solution

iri:'; i. ie S :ranspir 1ti0I'1 rate 1.`.; bein d::,,ter o fined. .4burette-po--- it
s- , c,

t0'i .eter or a may ho used. These v'.1r?1S are self-

i a'toi -T . ',,.o ioriser . asui .,. she t':. "e G r c ns Ci

a p,.1 o te ,. _a U C l .tGCir o t'.e toss in -r- silt or tl,o 're:i ;Tit 01

the ,a >_tor added, to potometc;r .

grater Loss.

dv ti . at .on by :1-.tor loss are byt t.ods of r

'':LLOr do vi Vie-, dling
a.i_S O cobalt by0;101" 0 r S, ca C

poto set:)r s .

cobalt chloride pr: er _;.;t'.;Od

has been u sed s 'actor certain nrs,irsioio` to , l and eco-

logical studies b;y 1V1ng;StOn, B h-1-c, and others to pet the diur-

nal c f - t':e transpiring po:ror ofoliar raiisplrin;or'rer,
;leaV c:,_ u__ fa'co_it a-D , ire a ns _ i:n pourer 0i' l aV es in d1, -s

tnfire it posit enS on the stee een diurnal a:'.d

..

Boa:-



nocturnal transpiration rate. It consists of p1acin a 'flue slip

utl t 1e ti re !u_reciaiiof dry cob., It c, lor_ ao paper on a 1

for 3han_-o to C_ pltll__. color t1a- to the ab GIG; dol. oy .:o? curo.

slip . Cold. N_L co b loss p:_cu ,r_ o ceps to exclude

the f.,Osture of he .air. L v li S On li J aev-. so a tri _r 'ue slip

he Co i .lt cli.lol de 1"U 1... Or tier 1 s .. !.e.,.... et ,..e11 ti'd0

Color 1:na'.1S.

,U c:_ior_r{e: i e C ..cl }I C:ao1 e .. ..o' iz role

,, b;;" the 'e c_ 1'.use C L; is Co pound to u JSOr i i. e i:O,. U1 : io n Of

ri c1,17 a - s c r I 'o cs s ,,:,'U- s c C or" sp ,.r<..

ar , ous nodi 'lca t-tons o2 this o- i)oG are ountior

in .,: e liter s,ture.

poto,. na+ r ol-0-.- (7U0:'_:3' ,r iiO has 0Gs_ discussed and

used In study .,_L:;r

rlcl£,

._ '_ 1G v siT'L1 <s fount on the P.or 'GiCl_1-tlfCt _L ::. 'r.".r? of the r ;0"il

State 00±10 '.-e v er o used for p :.C ceCUa.llj,. all of

stud:_ S i0 ex `r l.. _'_GS .'r ::'3 do CL c. le Jt 1. t S froe Q CG

cz d_ ti, « on. The fates .v;ie

rlei^c On r s:oo .. Gi the current seEso__ N `rc.r1c_. se

oo is °rer c cu;, at r a _cLon "o all tarts OI the tree or trees,

1 n C U it O and tcL _C .. UO he COQ e :evdla.tol r .l c.,_ _

free-il'ouse _er rer:: sorted. Cv.ra z s u sod to select

c.i.t S 0 o`s, pica_ of t Ie var` :t_ r-.._c2 ti_ uniior,1

S

.'L



amount of s ro. t"i and free from :-pray i0Ct inj1',ry. These

shoots ,rep cu-b, and r c". s_sarj _'ni e and connected

to a continuous coluesi of titer i i." tte_ C 11 O 1. - ter. pie

1 j,-rerc E.ilo Ye-__ to urans 're for an dour, or .core, co _ .pure .mere

re no air 1 aks before start"

c... These shoots iere collected

actual . of atrans-

0rci a r d in the _aornin

said attached to the po' o. et:;rs by noon so that p: U_ct' c ..11 ll stud-

los started at 1 O' clot : p.

The leaves, used in' tu,a the eatrc a_...A liOdciOn i

_ of i irere s r opec i'ro:. "t r _«.nal ).oo cs of the careen. t aSo s

'}"C..'., pit u n to t -,.e 1_ hoh_;Lor

s-.._-ead on -'J e table to

Terminal ls.. Tos of the current seaso i' C,

d

U

ed frond sid ,s of t ,ee Tree .re.._ used i t anato -'cal studies.

Those acre 2; ;red October 4, 1920 and stored in a 5 r cent

f0rca In solution.

e,thoc.s Used

Cob'.lt Chloride Paper.

Coalt chloride paper m V's opared b placn Genuine yfhat an

rile: r tip r ';L..::a r 1 (1 .5 c:_. in co =_lt c'.loricie sot on

of the In 100 cc. o_' .l _stillec ;r r for

011 - _.__lute . excess, .s squeezed out

rubber roller on a porcelain plate u.sinC; fresh pieces of blottin0

p_-,,per to absorb t .e excess liquid. The circle of p<,. :as thenp

r e han1 np it over a :O% pla.' nail It ted t0 turf ;flue

G_.

contain



h cts of blot nL; paper onand t en e ar v r al ur

a war.., 1"1ot-plate. It , .u };la= ec deciccato r concentrated

sulphuric acid ,,:;ere 1 _ rained until used for z t ;e composite

sl llas. The permanent color ta.ndv.rds for t` CO "y-'OSl e 1yS wore

immersing the D1 c-.nl. of filter zap

ed econd, in 2. solution of ferric chloride and finally in

a solution of potassi.u: i3 r+ os j. is a 1 e E xce : 01"Ct i_on "ts S

- .s dried over a hot plate. The color standard was dipped

in a solution containing; 1.14 of ferric chloride ill. 100 cc

l t= ti_o con-of solution and then into a po assium ferrocy<an _de so

tai°'_ s o the .It in 100 cc. ibis was ale li htly

acid b;, u.dcil pa_p r was left in t is for two .,inu ss.

The lies intense color in a similar or us-

1 soluti...ns. c. c bride solut_an used for

`7 r, m_s of ti' It in 100 cc. and was
CO_ 'l _ n'ed 0.8 `

d stint ly acid to litmus i,y' adC;_i"^t iu l otass'_ z fsrro-

C T aside solut _on coma r!e< 18. Of CC.

and was also made distinct) acid by ad: ng __,L. lire paper was

mowed '.e_L a li

4-t
.'._ _

b blue color v,-_,S O`OVe_ .__-,d. uc. t_ce in

D-0 ;"Or eo _centrat ion Of solutions ,as neces; ar;. If

Cp" Ce _t r O S are used COi OSe 0 tar 0

'_ e all"::_ paper. The lower concon-'o' s not 'enter f1C OS and C,

a__, ,.a_e Y_E; olv_erc C1p..La l1Cfi dS I e y Ci l

he used to O' e per C C An f Or l j'

t t

'_;

r
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sir n(--._^to composite sQs were for zed and numb ., CZ. _.aci_ was

.tested over . free ;_.,er surface for the time 1 ,!u'.rcc to change

color ore they wer., tried on the ap ,le loaf. 'his method proved:c"

_set! s story under c ..stirs: w a'.e_r conditions

was a be.ndoned after several days of p n'a. study.

hur ;,to hOto_ _e G or

A battery of not o'1Le t ! was set up in

)eraturo ;rov".._.ed

as t t vu1 et-

'';s at `. nd drOl'_ Those t first of _. .,U" shaped

device Ith a 50 cc, cur Ate on one side and a ass tube on the

other. 'he shoot was conncche'n' do t }t so tube by a rubber tube.

The shoot and tko birei to were cia pea to by - ac s of

Clothes p___s. his sot-up is d.. o.:Tr L ,r Illustration uY::'.. e 1. in

the latter r:o Lo etor experiments the burette was disconnected and

the .!ass tube extended directly into a ca.ped pint milk-bottle

filled definite a_ __ each tine read: nor node.

ctillod , .ter ..as road in all xo`..o . te:. s.

-,alci,._ Chloride.

One test of this method as described (17) ,Tas

ade. it was found t

or chard

'eel 4;.ouse where

-of-door s. is u ,.d r these

iv- claup used by .,..f-eke could be

avoided b 1.s'. an ordinary octal .sher and _.wide rub. sr bard

to hold We loaf in close contact .. rubber- Tp
d e in

bottle cc: t<._.__ c_'_cl i' chloride. Dr. P. T. -d-rt. olo:new

of the Riverside Citrus Station Use this method. he

it roatest difference in ability

C.

show
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scaled the tube to the 1caf

leaks.

07

WaT

This __et:cocw is convenient to use d.i_ oc

sad'v ta::e

leaf

arn

trees. it has

casur n1 Jr_^. ns - irte. o of o:hL one side of a

and of -ria'. transpiration into a closed

aDcuat

the . tttospoere.

power the eec is not Seas as that of

Atmospheric Conli:: ons.

-,,o ev'-po , power c:: We air was i s r by We use of

too white spherical atwnotars. These sic:: each cad of the

battor l of po ,o';

cares:; .,ter

.suit r n...s on a slit
co _ 1t intereals and the r_;L tiv-e

ps-'-r

1 ccidity' calculated from he proper tables in Psyrchrometric Tables,

Part 1, published by We United i Sates feather Bureau.

;r as.

At We and of each poto-ce t_ perinent .,he individual leaves

free oachilint w ici completed the experiment were carefully traced

with a pla___ne er to at the loaf

prevent possible air

This was or ad in

square cer tinet._._s. " unit area of surface represents a square

c ent r 'ter of surface as cecsuro on one sId7-

pper surface of the loaf As mot consi

total leaf surface.

_ natoca;. _ Studios.

in a i o"

oaf .

total thickness of __ varieties of apple loaves was doter-

.. .red on tcr:. _ a1 leaves of We current season's 6l o ;t:_. These
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Iore colect d C-- gab ;r fourth and _,laced in. 5 cent for - din
J ,

ySOluti_ol", ulltl l U=1tiOrC sec U ,e O ' G .'? U--y7 S

of te., cu: _cie, upper e id:ir;__ C:.lls, tee --Jo,1 V

_Yls1eS0 11 l0':fe ;nt T . 1 ! __ by

at ocular : eroaoter oi_ .°ree

eacP V,^.r_i_ ,ty

po t.,o,et,r

dual shoots seo ;o,i a to.

sect: ono ire" =b1:.irt1r _ eaves o1

dlu

to _ c b.cl i t

1 _t :r' f;0 O---t9 t_'r e 3r1::.i'nit a li;:.r ;er nu:1ber 0 seOOts Of each

< !var- et uso-di a cane G 1 GaaO U.`_'_ c `1110

c l tram = aci_o rate ras ealcul,,.tod f'ro. t: e log°r tla

he orob:,bi error of t--,-.o ca.lcall -od Lro._ tic er:.ula ?

'- ca-sJ.57d5 (standard The deVi `'-';n -,v

c _;-atcd b w the f'oraula. Stain :,rd i v cn

-1 IT

i'rl.i_s study 4 "' s e= up ac nve ;tipa ion O`'.'_' he_c c.el, llod to or
tra1_sa t- Ot^ rat and. Oi r a t''r- eta_ni_ _ over Of V2._ Gus

Oplo d1.14 Into T,iiee 1 art.>. studios

on ol_<.r studies on ..-

ti 0'1 ra b ;'O O. i"S CO clorae, ,...r:. cc C u,:_ Ct'..10r

_1Ct <...'': to': co.t stun .0s of t=-e _eaives.

F oi.r et.__.can ; I o,rer

tlil C.i' v;. fGl v_r er-1 ,i,,__. .i_=_' N avi -.,-ere ..>.. on

rl i; T L u, 0 s S' r _ pi a irO'_1 t_E' eul _ Ch's sea (._. 00"t :r0'1 to

I'.,

,vas,



if the various v,'.rieti-eS exhibited a differ eece in t eir foliar

resister ce to loss upon a r leaves were rei'deod and

s: read anon table in the laboratory. _,e l :af sur ace eras d -tor-

..ined o planir ct r. deep dish cotc. A ter at
roo,_i te.-r)eerature was set the ta;ils o rate of , ater

loss fro.,- l_;. ves cold be compared to the rat_ of -crater loss

fro:,"'. .. free Jat ., p sente' 1.: 1o'lle 1, C ice.:e

t_.... the cme L .._ i et lost ma -,r _ ttt' ost r pid ra 0 , o 611. e

va let ss t"e Le , G_t'i:_3 irs 1` ours o dryin_. the

l saves of d and crisp at t: end

Q-L leaves of the o e rlsti s.;erg et

vide id floe tOSSOIC po.r to

resist loss G_ toile'. ;rat,er .poi- n moi C GUS, Fatten

%,,
_3r at a .1' 1, rate a_iG.vsteii-1 lso lol

jeJ'_Or!1 seemed to resist tuo loss Oi 0 `.i

tot-al lo.,,., of the loss of >; i ,nt per unit

e:.rea of surface, and the ercen'-a- of foi'-.-. -:.atze1 lost in

relation to free water lost for each of he variet .._U tested.

nG;;oagile Il lives aata on e l varieties in x-

per i. t. 1 ., - flier as Clo :y U C1011id tt _S time.

``oss, delicious, Fatten scud '.:.rcave sic in lost natter at

a more rap ''' ` 103:.1. L 1 ye iumbe,rs cf

leave. :-sere used to reduce t`r.e error of

r or

and l . t

.')



Table I)01_ i ent 1 I'o ir_r , at1 r - wtainin Power, 13e

,1_ Lossotis of e I s of :
I.,o1i<tr water loss in:

N 0 . .-1 C per sl Relation to Free h O
Q t> 0

. 2 :

CO 4-1 a> H ours hours: flours; y_c .. s : hr-s o_ s :Hours hours; hours:
1
7 : C-+ CO 1-18 13-42: 42-96: 1-i8 : 1-42 :4 -68 :1-19 18-42: 42-96:

Variety
o..cm. 6 9ras. g ms. ; & as. Lms. E,. s . !1s.

Delicious : 25 : 721 : 25.80 : 12.50 : 3.33 : 0.87 : .0173 : .0046 : .0012: 8.25 . 0.18 .

Gravenstein . 22 : 1469 : 43.00 : 23.10 . 7.68. 1.37 : .0157 . .0052 : .0009: 7.49 : 1.50 : 0.13

Tealthy 25 . 1145 : 68.02 : 11.12 : 5.30 : 0.35 . .0123 : .0046 : .0007: 5.87 : 1.13 : 0.10 co

Patten . 43 . 1014 . 3.57 : 17.12 : 4.55 : 0.75 : .0168 : .0045 : .0007: 0.01 : 1.30 : 0.10 .

Zone . 37 . 858 . 51.30 . 17.68 : 1.82 : 0.68 : .0205 : .0021 : .0008: 9.78 : 0.61 : 0.12 .

_3enoni . 50 : 1510 : 42.00 : 16.78 : 3.02 1.36 : .0111 . .0053 : .0009: 5.29 : 1.53 : 0.13

',',ater : -- : 04.5 355.6 17.72 :29.02 :56.90 .2097 .5470 .6734:100.0 :100.0 :100.0 .

-,eaves crisp at end of 13 hours; other variet' es were still pliable.



Table II

Variety

r e;, iiien' 2

i,oSs of :.tei ht Foliar water lost in
_on to Free '1120_

-_ours : Fours : lours :Total hours . _ours . Fours . Total
1-16 . 16-42 : 42-96 1-13 18-42

Pits . I.S . _.,,. .

Delicious : 50 . 1535 : 15.,10 : :2.00 : 5.45 . 1.58 : 29.05::6.31 : 1.64 :

Gravensteit: . 40 . 2528 . 72.20 : 29.93 . 14.20 . 3.63 : 47.1;1: 5.25 . 2.56 :

1ea1t 50 . 2140 : 60.20 : 28.13 . 9.82 . 2.95 : 35.40: 4.77 : 2.01 :

Patten : 60 . 19 6 : 46.12 : '2.92 . 6.43 . 0.77 : 30.12: 5.17 1.50 :

1 o_:1e : 54 . 1;07 : 134.94 . 1(1.49 . 2.75 . 0..30 : 22.02- : 6.2 i . 0.96 :

Senoni 54 : 2090 : 47.00 : 16.40 : 9.36 : 2.72 : 20.48: 3.44 : 2.05 :

-- 84.5 :412.45 : 19.13 : 13.48 . 56.27 : 93.138: 100.0 : 100.0 :

Foliar ''7 f TrP tai io Pourer, ay 17

4 2-96

.i7/0

0.15 . 1.71

0.21 . 1.71

0.21 . 1.49

0.06 1.39

0.09 . 1.52

0.19 : 1..`r

100.0 : 100.0

7q'



ei -in", Povrer, av 21.; ri_entTablo I11

CJ

4

.J

varloty
Su t,_. O_5.

Cl

14 4-'

Loss o e i c- ht .i'er Cent I lost or

ours Lour s ours ours : i"ours . z? ourstours _OU.rs

1-0 6-18 , :13-3V 0-1 0: 1-6 ; 6-18 :1.8-30 :,'j0-40
's S

Gravez;.ste,i.n :10: 05,4 . 16.75: 6-15:69.0: 5.93 2.97 . 2.00: 0.05 . 7.55 . 3.57 . 1.0c . 0.09

:10: 773 24.3J: 9.N7:61.9; 3.00 6./10 u.%: (1)- 8.96 5.4:, .()17 -___

cuntosh :10: t52 12.29 67 : 4 .29 1.9v 1. 55. (2) -- 10. 12 4.e7 1. 27

?3i ldrin 10: 273 . 8.65: 2.35:67.1: 2.90 . 1.46 1.04: 0.05 7.30 4.. 1. 7 0.0

rpy ;10: 3S2 . 11.95: 69.1: 4.:6 . 1.72 . 1.12: 0.01 . 9.83 , 3.49 : 0.97 0.0')

Jon . L. a7+. :10: 306 8.75: 2.90:63.9: 2.90 : 1.50 : 1.07: 0.00 3.05 >. 89 : i.-17 . 0.00

3:10: 04 7 : 12.4'_6: 4.72:62.1. 3.99 1.93 : 1.40: 0.00 . 7.39 , .41 : 1.04 0.00

:--- 05 2h i8 100.0. 100.0 100.0: 100.0-°1r -- 84 .5:423.77: ---- 10.

(i.) 6-ainod 0.05

(2.) Gv- ,.,ecl G ;t .

:

Sir

:
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Data , in able III, s,o,. clntosh, P. 'S'p,,r and lost

water co .,.,_ L
014 'u-s-,-e lc, rs 1; .sed ozG f'r1- 7

crows 013

S

he rate of loss 6 nears Is a.bo _t 7 to 10 per cent that

of free Inter a -ad o ly .bout -to 4 per cent d.u.rin-:, the next

twelve ;ours. This shows t._. the I ,L-vcs show c,. --ater tirater-

ret< ?1 1 pUI: er" as

of t :e at os', hure ,, E:'. _.er ur

than d<`__. CIUI 111'._

to 40 __o-ur

ouMl .

:u. ai ty

1od

hour perperiod ! i ', accounts for

1- he in in. :t c the cIn-6os' : v A os . _.i ch

previously lost water at a _n rat;. This cperi 'nt gas re-

,atea on ._ay j1, i U. is results of this are s own __11

ti4 ; It . .. _s s:;o,l: _.. , ire (, ,..si,L:re La he

1:aves was less in all ca, es than it

Grati rat t.e__n, _I '-l _ ..:ad loo u at hi i_-

or rats tie firot six hours ,. .... 416. Spy, o c-

t - -'-I?) <. C, 0

r=rU.venste and -.cl,osh ofr a p c,_ c-_ nt ae of hater

loss per unit t o firs , six hours of co feared to the

lower rate of Spy, Jonathan and It is

thou-ht that this be nifica s in tiff ec _ - _e .cater

loss of t-':_'( _'Se v rie-C, es r -__ _ro,r_ under drou,._ 0111-1 itions.

,:.nom :?e

to

of

in

dry

.._



Table, IV

Variety
r .o ;a o . C ' oO

.,,.:.$
a. C

4

4)

0.
' n ' -P ' a -N C)

C)

d) r-1 0 .q .0 U Si
LU i-1 LA -J) )

4- S- o riO a

uru anste:,_n :10,
1-1n, 10: 796: 28.15:11.15: 60.4. 3.15

elntosh : 10: 260: 9.30: 3.42: ( 3.2: 2.53

r alci1in :10: 565: 19.51: 7.45. 6 .7: 5.94

Spy :10: 672: 22.57: .55: 62.1: 5.60

Jonathan :10: 324: 10.52: 3.94: 62.5: 2.92

` ._Wealthy :10: 42K: 14.90: b. 6:
0 57.5: .15 5

r.ter :--: 34.5:399.02: ----: ----: 77

iF o .; ar ..tee -3 i.n7 n,, Power,

toss of r81,-n.'t

30-40, 1-6
__o,zrs . four s: '.ours o .rs:
6-18 13-3u

g., s . s .

t l.15 : 1.67'

4. 3 . 2.52

1 .67 1.4u

. -:. 2 1.73

: 3.47 : 2.60

: 1.78 . 1.23

.2w, 1.3 3

9.05 :13.05

s .

: 0.38 :

. 0.09 .

0.12

61

Per Cent 'r 20 lost doer
S, f-. Cla._

oars . lour s : to rs ,

(3-13: 18-3 50 '0

15.60: 6.5U 1.12 '0.J ;J

Cl:

5.50 . 1.47 : 0.23

5.97 , 2.52 : 0.35

15.10 : 6.13 : 0."5

10.36: 4.85 : 1.82 . 0.71 .

11.23: 5.12 . 1.77 : 0.35

4.94 1.451.45 : 0.35 .

7.3-0 :100.0 :100.0 :100.0 :100.0

a

1-6 :

8'.30: (>5. ,..

: 0.12.73:

: 0.05

:

: `'. : 1'2;. : :



Table 71rerce.taEe of

uraov -,.-stem

v
rer

c9. 7 130.1

61.9 50.4- 55.3 ,

27.1

w.2 26.3

51.`1 52.1

J.T U'ti.l

JJ.

6.1 J7.o

`fable I.` silo rs a cc) ).sist:._.t __ cr ase i _ t

.5

c CGIIt o It o

cored -Shot

er c;Q_cer.-,

tool of trc_na)ila..1cn,

t,

at te_-_.._- tc crease

to 5acrease G,rev"^,,e tsxp.. _cn a_.d 1G,_._ c.-

l "IT l i. do t :Q;r _ J consis Y J w x'

t oC:, tG G t loos

U.:14 1..^. it ra Oi surface file f L st six hours OJ' C1,

pit onr u ab'r of a _

October fo:zrti.

v c;- ..., .

a:_

1,_



fable TI ,`ester CoY_tent Le4.ves
.

ivc o'ber

ariety t
r

[ci; } t
,e-i,. t

Loss
. Per c e .t

i'!ater

aldir in 121.0 176.5 . 24 .5 5o.07

clntosa 391.5 169 . 2.5 6 .3

Tea'! 20 7.5 96.0 111.0 56. --9

)en Davis 183.5 ;1.5 102.0 65.58

35 3.5 155.0 20 ..5 56.76

45.0 135.0 260. .42

Bed C.-. _ada 55(. 160.0 194.5 5 .40

'. eliciou.s 29<'_.0 122.5 171.6 Z_<, 5

e,,. 8.5 141.5 227.'0 59.40

ess .. .9.5 105.5 174.9 56.22

26.0 170.0 256.0 60.10

Griacs 544.0 236.5 307.5 56.53

Ark. Black 51 1.5 21;, .0 299.6 56.21

Ortle , 462.0 214 .0 240 .0 65.68

3 Gnat .. l 37.0 256.0 5X2.0 50.66

s e
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by Poto"-aeters

first 'DC, ;o 0ter svudi0s 'FTC e tae.' oil s;._c_ l uu: tiers T

-

_ Vou 1';ty so mow var _ v1-^3s conic, be studied with theshoots of each r°',._

11. '' supply rs After a s _rvey of ne vat _eties

had boon made, largar :ers of shoots of ;;ac variety were used

a CO'llll be ado of the V:..:'"laG'.011s ofso that , a . S 6u l,Lt i.'_Cal analysis

transp? ra len rate occurring within

the sae varieties were compared in of

their relative a 2 ' .,.

variutv. In several cases

erl erts to see if

The t .
`_ rate of varieties in a she 'le oxerinent

nay be compared r*t onc: o r but ca ::ot be compared to Tar' e-

tics in other experiments because Mc. - aric cc .diMo_:_s are Us-

ti cbly d: f:_. ont in each e cri ent.
.

1 nsuOat.on :gar , Dif r n:, h.rlc.cs o the Day.

L

va.rloes per .od

i.ts Ole VII

The

show the amount of wator transpired at

o Vat

total water used in She re- y-f our ;.o;.r

;lu- hour da from 7 o'clock

s used during

7 o'clock

lF W o rwWndur, 10. 7 her cent, rae used during the twelve-

our night period fro: 7 o'oloch p. to 7 O'oloc

Records of i °.-... rte.W1 and.

are not available for experiment.

'iura city, unfortunately,

p : rcenta0e of total

water used during the four six-hour periods is as fo lot".s: the

.fter= oon-per'-od 1 o'clock P. to 7 o'clock p. Y. "57.02 Eur

cent; she early-nil : p ;r_.od 7 o'clock p. to 1 o'clock a. re.

Sly r

Lo.:

rate r

a

i-_

the

__.

t
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x.62 cr cent, the 1 _te- t-1 r: ocl i o' clod,. a. to . o' 01001_

.07 .r.er coat, and t .o forenoon-period 7 o' clock __. to

i o1 c1GC:_ .9 per cert. The °aver ,:-e ac ou nt of -,rater tram--

p.re< c._-Ll._0Y 0;; 3&.C_., val ._. is

dication e, of ao ra Lci0 1c,, t=_ ut par-

er_ _ent.ticular ell

01e "JIIT, a eor_u.tl,al (,f lade V-11, tows tr;.e rate of

t spirati _. l __ j the second da- :e 1t,? r co t..-_1U'. to tra._'s-

1'r ; at tk-'e hi `3 -C ri s'e C Lt 0 S Il BLS the laciest rate of tae

icties tested althoc-v 5vera e transpiration rate was

loweY second '. :1.01i c _lled 1O ti ' 8.C t`7. _t

healthy a '-so lou water at a ::_ore r r'c rate uu.=cIntos1t
in ex >eri en s on t e lose of, wei t dr;yinr as 5 P0cm by

and l `ao tY ?nsni -. __C' ray of ec_lt r.' anal

'cos 0-op: '.n s-t?died <u,-.o to .;ur_e 26. Inc ra s,

7eY; x_ Tables transpires

a re V31-1, hi 1. clx6'GOS1 arouphout he t io-

;y terval. i 1_; ral LrL'. s 13 _GY? ra t c, tended to follow

the 'operature curve di...._-.'.p this ex e'l:_ :1t. "able li shows

«!.t L_:.ere but little vari ati

ion :rlt in h C variet, Records ot_tnn.osp er:_. con{. i dons are

-1.

S erperiz.. nt.not available for

^^ aASpir:-.'tio i Survey.

r',s soon ila_v . O .0 i,0':TI Jr5 wore procuredr.t

transpira-'tionni survey of .._a iy varieties ,as made to sea i1 apple

mot'

---
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18 `?rans sir 0ion Survey june -29
' Total

A=ber
of

t

'Leaf
t Total
'T-O used

Shoot VAriety ' .rca 11124 ;oars) 1-24 urs. j'l0v: rage
s c., _ . cc. cc. cc.

1. 63 is 130.0 0.285
fed. Canada. WE 171.2 0.285

543
T _

137.2 0.252 0.274'

Duchess
805
633

111.1
101.1

.

0.160
G. 4-90 107.0 0.213 0.109
7 . it 103.9 0.251
'4 . 1 e seF 444 129.9

M.2939. 546 106.0 0.265 0.270
605 150.8 x,.14

ii. Delicious 475 102.9 0.217
2. 607 131.6 0.217

13. 557 126.6 0.227 0.228
14.
15. clntosh 691 155.9 0.225
16. 707 176.4 0.250
17. b0z 126.3 0.210

---'- -
8.

18. 119.6 C.235
19. 1.i 'c'lc.li:.i 62, 120.7 0.231
20. 519 04.6 0.221 0.229
-1. 77)1

22. 6 is 212.9 0.265
23. 8 tar! i 516 162.7 0.257
24. 461 125.5 0.272
25. ----- 269
26.` 0.459
27. .d-nn
28. -..8.2 0.235 8.242
29. 982 227.9 0.232
30. Graven_stein 10;48 209.7 0.200

945 25±.9 0.237 0.303
62. 868 224.0 0.258
33. M4 394 257.6 0.288
54 701 189.7 0.271 0.272
315.

__-..._920
185.0 0.201

36. Art. Black
4 0

909 210.6 0.2%2
39. Green 32 160.5 0.195

1055 212.9
L' ota 57 7 C.2 7_

7 ------ A--

K.

.
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i1e losp e ric Co nuitions June 23-29

i'i,:a.e

fir
iei p ,r tore

Zelrtivo
u;:lidi ty

June 23 1;'00 p. . 76.0 59.0

3:35 p.!. 7 .0 50.0

005. 1 79.5

0:15 p.-,L. 72.0 .0

I;eC p._. 69.5 67.5

Jane 29 1:30 p.r:.. 53.0 04 .0

7:30 p.,.... a .5 3i.0

10:15 p..... 79.`0 3.

11:30 p.,.. 34.0 57.3

12:30 p.... 39. , 4e.0

1:30 a._ 9i.0 >2.5
,ive ra,(,, o 7b 63.;

v _riet .es did tr _, si. e at differe1 t rate.., and to de 1, ,n__iY e, if

possible, which varieties ! ad a x.i4h rate o-, transpiration and

which a lo,,,.- rate. The results Oi is experiment, .10""m I ill

iu-..Le XI, yi_.!cat e that such varieties as St .r'>ln'

and hod Canada transpire at a I "ri rate 1'T ; .. 1 e such vane-

ties as .Arkansas Slack, T. i'T. Green .°`clntosh a-d

Delicious transpire at a low . e. The atmospheric conditions

Burin this experiment are shown 1"1'i Table [i 1.

.v<



kel t.OI_ of UCl.l""''._.,1;1.1:.`., in )Upl'.C.`--.teC;_

e united Sl_ppl i 07, 1Jotoae irs, it not possible

V os at t sane tine use -'lr"o3 numbersC co pare .i' 1i 8

of shoots C;. Vai best uni-a:r the Cir-

cu.irstanc0s to co :are lour vas eti es ac_ti e us. n_ 10 s _oots

of ea.,, vv :_ct- and to repeat he experi._.ents to see thr,i r

transpiration i ati; rC)_2131vd about the .,o.:'i.0

z . Green. ri-.Star'_ lily, c.vvr n,

The , arver shod-Ted that Star=-.inp and tad,.-,Tin transpired at a

rate -,.vi.le Arkansas l,:C'". ana . . ';1. "reonin5; transpired at

a lour rate. These; varieties were con_parod in dxperi Tents 7 and

,. Sc-:Ct2VG'1 '.S and 16 on Juno 29, July oo, B :pte=';'.her M, rE'1

11 results of ,c,1.se ,l>?Je'rinents axe s!;.o'7n in

Tabl. XI.ri and Xl`. scours

and J'ald`,vin transpired at a _--= rat<; COlii.)arGd to

a d8_? Sts -' aC_=. The relative ran _:iC of t .. Se Vf11"lr.'G se

On the tr ._nspi 'a ti_on rate of Starr>in., tr a,r l j set at 100

shows the difference botwecn varieties.

The atr..osp uric conditions for xperiment 7, 3 and 16

re ro rpeotively siiouui in _,-)les `i'.l, si. .l '_G ITIl__. l was

r:Char, 'lot, d drr Cdr _Ii: "'IX, p i 1'nt 7, clear and cram

duri iii:, _xiaGri;nent 0". Lur i-i hxperi'-_e nt 16 it was cool

az; i r .is__in ;lost of -l,he ti. nle. The Beat was turned on in the

11
1_so s hhoots were trat_.spirin itreen=bouse at n _,;ht while t

s tr l_` fired at a t1 her r .te inwill be noted tIl ".t'h xhoo

it.`

relative

'',



his first two experiments and at a lower rate in We last exper i-

nt and that the a.nount of water transpired the first 24 hours

in the last o pe inent is considarabl loss than in Experiment

8. At'.nometer r ,actin ;s are not avai_La()le 'or Experiment V.

`Fable XIII-Expt. 7 Transpiration of Varieties
June 23-29

To.
of

Total
no.

` ot,.1 Total
. cater

ra e
T; T..ter Used

shoots leaves area Used per sa.cn.
Variety c.; _. 1-24 hr. l ; 04 hours

Starkin 4 99
sa. en. cc:.

671.2
Co.
0.269

Baldwin 2 35 1232 298.6 0.242

.."t. Greening 3 63 2828 584.1 0.207

Ark. Black 2 44 1760 350.1 0.99

Av_,r e 2.75 61.5 2078 473.0 0.229

.' xperino t 8: ie run for forty-eight hours. The results are

shown in Table All. The avera ,e rate of transpiration was

lower during tie second day and a s. alter nu _ber of shoots

continued to draw water free' the etoneters. in case the

column of water broke at a cp time the shoot was _.,_ ,ediately dis-

carded. Ti is accounts for the variation in the number of shoots

used as each variety started with ten shoots. It is believed

that t:_.-; breaking of the filer colu:_e is partly due to air leaks

in the rubber connections and not due to any characteristic of

the shoots used. however it seers that the varieties transpir-

2491



Talele.`.X"ll-l'" Experiment 1,rans .r :motion S -udies July 8-10

1 to 24 hours 24 to 46 hours
L t Rate

o. . iyroulit
a e

()Or O. G. 1- "P_ount ::Z'

of of to f . .._..tor LLiit oh' o?' . L af , later . -Unit

Variety :u'IGU s eE_S t3S l_roa Us hr'3£ oo,s i.^ve. fsroa Used_ ea
: sga.C...: CC. cc. . . CC. CC.

'-' 10 221 5176: 0.357:. 7 141 348: 1;.;53.3 . 0.306:

r' lack 9 159 5898: 15333.5 0.233:. 137 6155: 1049.0 : 0.203:

Talchi In 147 o557: 1734.1 5 73 2938: 694.6 , 0.236:-l`

Grconin : 3 116 6265: 1530.1 . 0.249:. 6 84 : 4487: 325.5 : 0.184:

`total 36 643 22896: 3723.1 26 440 : 13023: 362u.0 -----.

a_e1; vor 161 5724: 1680.8 0.294 6.5 110 ; 4006: 905.7 0.2 6:

184.

0.312::

:
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LnU at a to *o rate uu`er z_ore suscei: Bible to breaks in the co a xi

of Water ici_. was

transp rin- a-a

Table

pulled fro_t the burette t n those

rate.

att_dies -16 'ra s ir- t on
Sept r 25

;.:titer used

o. otal
2oUa.l
later

«:;r sa.c:.-.
1-24 hr =.

of of l«,_r_^

variety shoots haves area
Used

hr'
CC. cc.

Stari>in{ 10 226 6914 121,1_9 3.1 003

Arkansas B"It"cl 3 1136 < 259 91 .7 10.007

Zald;iin 99 217 33036 X200.9 0.200 t .u0!

9. . Tree iin9 1 --- ---- 124. c;

of 3 9 17i ; 3602 21077. 19 t0 006

xperi ,eLL t(Bff ;ct of Fruit --,rot:; on In

four of the Da u,^ in shoots were to cey_ fro,:, t,. . ea_v 1 --J load-

fruit rr-l!-i -e 5 Of t:.en-. cane _ro-._n. an adjacent 3ald-.;in tree

of the sa and size b°.':t ',r 6.c_ ants not be r i2,`, frui

of ti t
on 1 SLiT1 .r r 0. iZ LC ua.i rates Of these SLOG' is O"u'vil

fro-. _. Table .n. the four shoots i _: 'LY'6,.;_Sp _re0 at,

a' .o a r r to of 0.422,25 cc. o f aor, nor square Gent1 eterthe

in 24 hours, ';Il.1__e the 5 oots free he non-bearing; tree

tra'.l.Si .re at t_ e rate 0 : l .1723 CC. er nit r for .,_. e

h

1

ea=r

-------------

ed

_n3



-V
fruitti;tie. it is believed that this is to the crop of

< ._ iY.divi " l tree a iff !cc for te averagerather t"--, to

rate Of Jonathan shoots _e1: _ran e C 11 'Y'e_l trees bear1 lU

abo__ t _.,. ne crop __ 1 suit, . a found to be t :_e in

:ri<.lent 10.

arle`1_ amaryo Tables tT I and 1 _v

vor"Total of _1 otave
ho. = o. o t- a .l ter Used

-v ar

o of leaf Used sr sa.c_ teiative
T.,. 1 -OOtsyeavos ..-_rf°_ce -24 hr.

cl- CC. cc.

e.L 14 :5 2;0mar; _Y

-=w1dtrin ii
r' . B:.ac'_:: 11 23

7`5:7 26±5.

T _D5 l,J .s.'`.

reeilis 11 1!:4 909 2144.2

12 222 /302 2 u6.

0.5t8 100.0

0.299 91.2

0.252 76.3

O.236 72.0

x.276 34-.1

Jonv_t _an, Qr yam,' and rah e l:- 'i : sY"a:_'CS

Ort lev and stc ill ca ie' e.:e , __ected for a series of

e<._. re ats U C'..l]se the a1 ar -It : OO' -. rcia± "T i etee ELI_ .

are close prol..aTlity 'o 0 ; Harvey 'A1oc'L_

of , e co11 o o r c 1 ard. These are v'_ orc;zs trees about -nie lve

ars old. l'r ree es y:eri +:_ cs . e d ese v :rieti S

res.: is ar and re sLl.::r e up

in Table ,x,.11. `s 1mearw' SS one that t _i3es c ;.d Jon<<tha trans-

13'

tan. n;,

-_L

.u



Table :1o 3ioric 'SouJi;.__or s JU_, 3-1v

Sill: 8 1:00 do
5:15 p.___. 39

0:15 a . _.. 31

11:20 a._.. 3

:30 p._.. 14

7:25 p.rl. 74
5: 30 a. _- 53

l::0 35
3:50 74

47.0
.,.0

60.0
23.0
72.0
31.0
5r . j
60.U

July 1:00 53.6
2:15 .5 57.0
:15 .U 67.0
:15 c, n.. s.0 31.0

7:00 P.V. 72.0 59.
July ..'J 5:60 t.. a.. . 53.0 .%0.C

7:00 a..... 35.0 75.0
0:40 a"I. 74.0 U..'0

10:00 73.0 00.0

12:00 a.,__. 20.0 .5.0

1:00 92.0 60.6

0.0 0 . `J

17.1 17.

22.3 21.

1.7 30.7

0.0 0.0

10.

11.7 17.2

25. 23.

.I0 .93

a.__.

1:00



.J1 _.,1 J to v _

!CS or C Oilr 1 _ ons

r r

ACT:,.O,yl' (c v0 7 D-

24 1: U0' i'J0 = 7.0 0.0 0.0

: 0 :._._. 77.5 23.0 ,._. ,.4--

e ? 7:010 p 2 2.0 2., . 0 15 . t- 15.0

C

x;1.2 _.1

a low rate:_r 7 at

three ox ciil.. Clr' la-,T s-

_r, ..oL c" taE? G7a

3 for or 1., ...-lo Y :, 1 ci c

Gl' cc. for ll<_. C ; 1., T' o ..-
a-(x v o for t. e0 e 1n V,'.r1 of I ale based on tr._on-cs

,. .>11C.?. act MT;_ ..° C1,'

z 5 .. -1C_ s0 O 'C)0, ( ci 1,'1(, "mss. r"i-

'. s

t 6 rail sp, -ra-

.._o... r;c1- S. =r c,,.l _c rs ...o, s _. T, ,e

{e1:
..U:?

5

_:00

.7

S-1

.
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variation within each 'JsriG'ty, dUr __ -.,- .ri"..._. s 11 and 12,

is _all, and h (in _ and Jons:hs_.__ -b y H ,her

rate than do Or `,le- _.u G se tei.s . _ 'd__ sic _al a

obtained before dra more WINK co2olu - o n_ r

individual relative r _ his

_ a bioi of each of

eriods _ A cc ar,

211

3SO .ar?e i

1, _.,s du:

r_.,, it. o Wins, _'o.ea han, Or:,_ .

10.55 per cc .65 r cent, 6.66 per cent

cent, rosycctivaly of the rats dt_Zr5

S.

rV.is of trans-

V

. irc..,_on

_ L :__,.,, "e: i ',ras

mould i dica. o K_ 1 and Jcn__ihsn did no., possess the

reduce M__ vra_i ? r_. Fi,'_ rate at i1]. ht as Lori:

iv as did Ortlej and .rav st _,...

_..,:t 11,

than in nxpor' .,nt 12 ...: ou in` that

_:;voreu a

:os1 boric conditions

nil

.on.

acoorda.__ e nit" these conditions while icnathan, or

wra enste:._. ono,rcd a lower rat, of ,,,...,. ,1.1 u,,._o--- under

coadi t_..ono favor i:

ins 1Ca'.

atur loss. -his mould

Certain COnC;.1t101IE those v...r

_, ros_. ;,a.__cc to ,.ate_. loss

r r gods s= or crow

.e G a.,'s does not. Ws

as into a rest period

tain normal s -o::th.

,an

r

r,__

of
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Ciri,,es

u on tl.;.aal

Or-<_ .ey

rr".ti. :steein

l t 333 .er.-i ono 11 trans

Xatr
u '.Drr . -ca 1

i_ .i_

7 7

CC. cc. CC. CC

77 . 2069 . 317.7 . 5`<.5 . -101.0 471.2

17J 1 1 .% .0 7 ., . 230.9 92.0.5

9 JJJb : 962.4 50.01 : 1811:.7

145 : 971 3 .1 .

.5

64.9 : 207.7 06. `7 : C .155f' . _ Uv

n e

Us ad



Ta le . .I

Variety

perilie t 12 T11 aLLi..

Total Total: 1 p.
.of 'per . tat

10

1tD

Ortloy 10

Gray ,istG171

:s:.c:...

7 a.
to

Shoots . Mayas . Arm : 7 a._. 7 a -n. .

to

ratio 3tadio._s S ptomb 5-6

tator Used

. to

cc. cc. cc. co.

185 J. 01 . 509.2 104.6 584.5 1193.3

213 6304 663.4 119.7 034.4 1417.6

245 7285 606.0 31.0 750.3 1517.3

10 206 . 7930 080.8+ 44
375.b 6S7.S .7

k .alt: r Used
. p or sr. on.

1-24 }.rs.

0.223&0.006

0.2?6t0.003

0.209*0.002

0.lsSf0.003

Jonathan

-AT

1.V



leLIi 0unm ry o O1e: X I; u

gab r .
to t f 3

u _br : e ..If .

mount a 2cr Used

1 p;: r .
to to to :per sc{. cr:.

Variety ooSs:Loaves: nreU p.. _ 7 1 :._- : 1-24 . 1-24 hr.
.c cc. cc.: cc. . cc. cc.

i

cn

or _i._, rHe s

..arJon--7,th 24

3' ; :9,i0I .

:1_121:50b

1.1:;9. ::

-7917.4:

223.0 :

319.0 .

9,6 .6 : 2357.1

120 1.0: 3;397.4

. 0.2615

0.2405

100.0 .

cfl

Ortley 25 55 154566: 1733.9: 172.5 . 1330.7: 3;240.1. 0.2090 30.1

11r«.vo asto n° : 1s 3 01 :1 ' 294.9. 140.4 . :9 ,.2. 233x. G 1.701 .2 .

.tta. Lra-!. 2C._7 - s ,>.id onl, . Mould not be
cc rod r_, _ ati ra ;e of -2._:e o', ,i ri;ti s n -ch

s a ..,cc . Jre_, aperi o L-s.

6

,4-



1S t o Yt OSS1b1e t.i 1; cc in '.:5.8 trans -J.rc.-

t a ;1oi1 G ,.':eSB varieties E,r e .....t G 'Jla"1<.,,1CI1 of Ghe

G1"C _ it"v. r. i.iel" ;1CE in ti-Fir to stand t s rh

Johnson, r of tf o O.. ,o Orc; tied ; o. onroe, Ore-

s ts ci<s o over to Gr Jeer `-e-

cause c olla ',, i+.,'l. CUOeC not C,...., to ':)e

ust -10

>>ee ill transpiration r c, a-- 'oe a css1u es -na t.i.ol

Jo latha_.- y uo ii_ e under r on-irri le c ons

er '.;c to uo p lvT i c 11 'bed.

a C er .cbers c-"! are t/ lcaJ for vl eee varieties

Je 2

r

t able V 1 J . , bis

;t .oi etor

e la t we:5:.23-.r;4: :1I-13,6-t

:or taro ;a idity:Coel. 73:Oo- . 93
cc.

4;u.st 9 1:00 5.0 6.5 0.0 0.0

7:00 ? .:.. 73.O 7 l.0 12.2 11. 7

7:00 p.. 0 4.0 16.9 15.3

le ?_ t, er font 10

.;.0 X7.6 25.6 2_.71:00

'fey

1,o

are s;=own

CC.
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Table :IV Wer nt `11

One

osphoric L)o,_ditions
Septa Tiber -4-

r it r-_cmeter
P__a ._ve:S30-121 : 29-620

: er tur. ai c y: .73 .78
i", . cc. cc.

Sept. 3 1:10 90 49 0.0 0.0

7:00 p. > 78 11.6 12.9

. 4 7:00 a...... 53 33 15.1 G&I

10:00 a.._. 34

1:10 <, . "::-. 77

84 15.6 16.9

19.6

TL-ble 0901 EX eri: ant 12 x'-osp -, ric Conditions
Se.te !ber 5-b

fy' r k3morleter
te_- lative:S'30-121 :S29-620

Time :a urw :_.wmlaity. 73 : .78" CC. c

Sept. 6 1:00 P.Z. 75 70.0 0.0 0.0

4:00 __ . 77 67.0 5.1

7:00 p.__. 65.5 77.5 3.1 8.9

Sept. 3 7:00 50 30.0 10.5 11.1

10:30 67 80.0 12.3 13.1

1:00 p._ V. 79 71.0 16.7 17.7

: t
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he atmospheric conditions for hxpeeriiaents 10, 11, and 12

are respectively s o un in Fables and ._l (. The

1.r,,,-_r_. , s-"fz, ".real"ces Ln the ^teteis., slio"t T v.er,, _yht .i _ __oU _ts ofa

__our period:eater .,.1ic. aY?sp'red. d r__ ti,. t. -four

sho in , the eva_ oratinpower of 1e air was remarkably

i.ii1 ,Un?"'Orri along the batter T o:, L; It was cloudy,

and nU:.°i d 111" xp rine t 1L. It as c oar '_",; G.Urln),

_±xpcrii._ont 11, _. d cloudy or par- i cloudy duriup hx erl_' i it

12.

ifcalthy, delicious and ,hed Ca nada:- These varie-

ties were coup ^ed i n two experiments. lale , suits a".'e own

se is show in Tableables 1 TI and P I1. s U.r of

u' VIII. This su,..i:' y sCa s that ,in, a nd .L l,i transpired

at a i_ !: h ra to and Jelic-' ous and hod Canada a'; a ion raT,e in

these two ex} eri E3nts. e r :,l tive ra _t1_1v Sli0,'TS a 'ide

s ;)read d iff e:!c'e in the transuiration _ ate of _in nd Zed

;. .C a n a d

e statistical analysis sr,Q, s teat, _,ore is an actual

difference in eaii traps _r o_ rate of the v . _eti,-s coii-

, area. The _ can Variet .i trail f.>'.i :_C = rates show SI' L.tly
y,

I'. :.t r di:Lf`'rencos under conditions favor; 7i i"t:i.` uh -

Lion than under conditions 'avorin a ion transpiration .ate.

this is clearly illustrated in Tables and P ill where

t :ere is a difference of 34.4 p :r cent and "ni.7 p=er cent re-

sp actively between the rat-o of tie _,- `n and the low transpir-

.T<



Table VI rie nt TranspIrLtim Studies Duly 10-20

ester Used
.later Used

:per sc. OZ..
. Total Total: 2 p.-... : 3 p.m. : 0 a...... . Total 1-24 hrs

of Punber Leaf to to to
Variety Shoots Leaves Ar a 3 r 8 a ... 2 c.A.__. 1-24 c,r s. :eafl iVE 2 'e

:sq. on. cc. cc. cc. .

' Te a l t Y.y 10 166 5730 , Lu36.1 140.7 . 333.7 .

cc.

2060.5 :0.63±0.008

;':ing 9 182 5828 : 969.3 : 143.5 : 587.4 : 2002.2 :0.344±0.013

Delicious 10 201 5221 , 763.9 . 145.6 . 550.0 . 1559.7 :0.306±0.001
an
c C.

Led Canada 8 132 4567 633.9 90.6 403.0 1080.5 :0.233±0.011 .

umber

:



Table u;_VII 'Experiment 16 Transpiration 5tudiss

Wioer Total
of Lumber :

Variety : Shoots Leaves

W :ber =-10

a.t .r Used ia.ter Used
Total: -Z 4l

._.
to 'j 0 SC'. 0

Leaf to to to 1-24 hrs.
Area 3 P 3 a.m. 2 p.m. 1-24 hr. Penn Avarane

.sq.cn.. Co. . Be. cc. cc. CC.

4 34 2716 219.4 57.6 46.3

Toal tl y 9 14-1 : 4454 31.4 46.3 63.7

Delicious 10 209 5332 377.2

led Canada 3 14:5x: 600 . 2%

32.8 : 02130.004

.4 , 0.1ult .004

55.5 33.9 , 522.4 . 0.09,310.001

61.3 . 70.7 421.5 . O .07 00 . 01
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'=able _Ixperinent 13 Atmospheric 5onditions
e? to :;.ber 9-10

:leap- RcS .tivo:u30-121 :S29-620
i.e :erc.ture:hu, idity:Co, .78:Coef. .78

cc. cc.

:a';S.r it::ometer

Sept. 9 2:30 y :._. 86.0 53.0 0.0 0-.0

6.'r'

. 30 r ._.-. 62.0 ? .0 9 . 9.7

Se t. 10 21:20 a.. 58.5 91.0 11.3 11..

11: 30 ,., . .. 63.0 3 0 11.9 l . _.

2:30 =2.5 81.5 1; 7 53.0

ir_" va_riet-Ir. IT Is under tbb.o conditions favorin, a hiyh trans-

piratio_Z rate hat varieties recall,- a severe lost ....icn. ;!e-

terrines et _er or not t, are capable of surviving.

Q _tz o'nbur , C r i '_3S, Crtl_,- Y3llotv Ttov _ and. uo_iathan -

sTl...L Ocili4..'.1 .'l.'. _ XJ.r1. l?- a, G. J on

r 15-15 d :.ber 17-13 rescectivel ':-c r:,sul;s

<ro sho n _ Tables h1 and a, ,--T res ,ectively. host of

columns of ,s er attached .to ', se shoots bro-h n e 24

Tour a.; .sl^iod so v .-:r, littler ci..:.ta here obt= fined. ...,.i1e A 2I _n-

clica,es t t the tra seer^.lion rate oP Grimes and Seitzerbur3

"-e sane. It will To rocalle XF er `...e tS 10,

.11, __-.-d 12 sTovaed t _. ,a1 _ S 1 .-_ E1ro hi-h ate so we

1.
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infer that 0H also transpires at a L i.K rats.. _.a'ts'' i i

on said r- gurU_ _ u v_o trr. Sy)ir i,.:. dl_ i'i' l.8 01 the other varie-

ties.
L the wv< oraU conditions of h., air, dur n.,

these as so h_ ,_RU !waves :gore not Me to

andara. tia :;z .'ro _ tin po id ..rs as r =-al __s it vr.ti, 'l a. sp-L au. and

ct,_.!.> ,. i.;e_l-t.t.',T tkey '.; w.: foci. St. ud_'__:, ,.._''.:1 .:GI" 1.s Q ._. ., 1' _O;'!..

.:1'___or condition in ..__3 ore;".:..rd where the foliage transpiredl

:rc^.L i o._ '._.a tree S p})laic... it and CJr'-:;s dfaster tIV from

_ ills 0 :.i. un .;r z:2 o'. ., ,atier conditions.the MAW until i ..

transpiration test, as _ F air te ---', s was over 3G _ .,` , o , .

co^,_- c: o rocs from

10 o _''

0L

It, a.rd consequently

At the Nsglnnin of Axparirent 14 tho

roe hours later

ted.

a"i ,mar. .r_'_s

; a"Lure was

TYour _;L_ .-.; ., shoots, We .. -tranbun shoots, seven Or .le

coot, aid all of the ho: %ollo-r uo a. Phoots had .silted. !he

of clockPort al_ty of shoots continued from . O'clock P. to 7

The oh ;.os is conditions for ra. . i tints it and 15 are

sho-an in olos

Wait Chloride Studio.-,

The tripartite composite cobalt-chloride slips were tested forThe tripartite composite

..__. Ma _aired to change grdo a deep to f iQt blue ovor a

_araark fr., ., u. ,°r cvapc,.. a,,i surface, at a u_ve__

Dots

air

l17 a
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Table X `'x?^_i .er L Studies Se terbe 7-18

'To.

'r' et r Used
-: Totcl : 1 p.:n..: 7 a.m.i 7 ....

. :Leaf to to to Total
rate per

Variety hoots Leaves 7 p.._l. 7 rn. 1 hr . - . hr.
:sq.c.m.. cc. . -c. . co. cc.

µp tzOnbur 5 112 . 2467 . 441.8 . 65.9 . 371... 379.5 0.0561;

Ortlc-J%

Yellow 10 .
t oc urn

oniL}c

: 1-24
:
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i' , ie 0P r l x , _..._ -nt 14 ;vi.o

0r
L v'o: 50-1.;1 :329-t`4 L'

7c 7 s

S cc. cc.

,'. 151 1:00 1 . .. 101 0.0 0.0

% 2.5 12.5:00 00 4 66.0 .

4. -

1:0:
v rape

.0

6 9 . C7,

.096 95

17._

27..,

.2 6

laPle 1:L,1'`. r_;e 1._oxit l5 £t.:_cs.i uric . of i `.one
', a. ?b^ 1 `7-

.$t:'_o, cte. r
te:..p- . Re _,..:1vo:01C-1.-.1 :529-620

T1 :or ::re: gar:_ ' ;j 78 7

1 17 1:00 p.... 92.0 59.0 0.0

Cc.

0.0

1:00 p..n. :0.C' 52.0 11.5 11.7

7:00 .r.. X0.0 ''1 .0 1_`!.

7:00 ,.._-. 53.6 .0 22.o 22.0

4'2.5 . L`

:r,

C :.

'r-

17.<_

1:5,0
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I Our

:!arc ...,ca:clou aa.s _.__.

d`_ff rer_c:os t}: i
Of slip: 1-1 Jr tur:

o , du

r'!

orcharO.

as ..lips on apple

ae

r _ yarod .cr color. loss

oa dried oti or :n - :o cl lu _ a, e pre: -

rr' ile t t ;W0 b

d on august 29 s

as ?`---,-_ai

C
1_

took place

so-_ pl:, c the dat . c ,

re soil

dotor:

us ad

- f

170c v _;ui.u 1'r, il: to:: r L' s on t .8

_ o uri... s loay v-._Y' rO:;_ 10. t to 21.7 oco,,-. s

color CL _ _c UcOf_r 2 to 5 ,1i° at S to 01:....-? e

color on t u p -; 1 lo:.{'. This ca -c slip fool

frc:n 15.. seconds tO '11.0 loco ? no Xn 9 trials to color

Oar r Uc Gr

7' to clan,, color on uppor cone. cUUel s&UO slop

varied. fro-.. 15.2 to 21.7 seconds an a_vorade of i"'.2

CC.-ds > t_ the cO1or cri _pO over st .card free-

crater rf.... cOC.

tort coy °rsc _ -ror for four

claps arc. t 4. ''1sCc1rd8;,. + for :.' 1 .s c,rli1v

Calcium .._,loridu studies

pests C_ tr __ sr ._r the a1ciura .lo-
-Shod . re.,. 11, the descrb ,_ . . ko (1( )

'_,

cool

... :.C

<,. CS' b-,'



i.ras pt 'or t;: etal clamp 1'1Ci; old

the bottle: to t o loaf'. After .' c .,r .ls on:_ con li_ac

l..ratory nindoeT L,c_ ound

t .? skier as t.4 .._a rubber band could be used more

sat '-old iea_ to

bottle. The metal f'r _ e let -C vrol.-a
rage pravlrl.C: U` 11f1$ ri hold he lea':' to the bot'tle

t s .: _e ti e did of cover the ' over the middle

of the bottle. oe of ti_ose bottles wore available

in the laboratory supplies. she resil of test made on

shoots in the pot0 :gofer s is een _.1_ Table li.` V' .

fable `9 r Calci.um ChloridLe :studies
ate of Loss yer sq. c . .

u bor 1-24- hours
o ra'Oct

1

C_-C1

CC. ::)C.
0.049o 0.0oJ0

0.0521 0.0100

_0.0554 0.O 53

LO,UuU_le tup so Ci;.C1 le,

Further study should be .ade of transpiration rates both

on the treks i otos=eters by his :ethos . 2' e data

here _s riot sufficient .;o dre conclusions from 14-1-IOU-1.1 it

in, ie .tes ll[., the Cad, bottles attached o ofumber side o_.

leaf absorbed about U0`,, of the; ester transpired per unit

t.;.

and
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J_urea as d t... r)c e:: lets.

.to;_.ieal.tuies Gl' c Leaves

hici.i S O' t 'ie Le i,y

,Thirty loaves of each '+7aI ::t r ;sere sectioned .,.id t22

various parts of t leaf measured. to see if t" :r e were dif-

'" e x ' t 1 ' - al.: r.i have a o a..

-cr.rsplr1o1 rate. 1. r. stud are s l:o r, in

The _.,e _su .rr_e is were nude wit an ocu .r micrometer o.-

free and section- v.. -0 leave O; %C=_ Vu.n e'C r. It will be

of d t^... o l thy ,r s found to have

.: v.- Sfl.S e

Ou ,; on

c --e s "!: lea , u.1 C ".' 1 .,.

a 1ha-t ^': ul w t ;iC_ _e5&

The cuticle, upper

u uiod eO

d lo.. er

Gu-e

1

toav3S

.l varieties

-ion

irc e ::_ v,-.r Les occurred L_ c c.. .ess o t.. r alas _de

cells and s s Song lcav:,s la roe rows of

cells In place, o l., he usual two rv 1. i>. varia-

a-..G__ eras :-et coo "t throu,.._0ut - ;auti.,.oc .',-....r oneo.i 1'.. _..: "none var ut- .

,:,:ule rz-or c the Lc isThe pro..vtiU

ea"_ ?c_ . S r rrC 8 b, -r of ..8cases so is

variety.

helasions_ p o f structure ___ : transpiration rate:-The

e-s othe s d. is of

U . .. v is s Gu,:..lx 1 _ Table ii aJ,l1.

r .,_

v._

iii
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Al1 varieties found to be tra s,r-ar- gig at a high rate in
t_the ')Ct08 teY" 3"CL)ti":'1..`.Yi::. are listed in the riivii" :.i a,isp':.-rll"I

varieties and those 'i'I_l CS: transpired at a low! rate arc listed.

in .'i a_viu - i.i:.. butT1 the LOs. sj;Lin, Vc`,ii There seems to bi; burl

little g r' sdifference i the,, average -tric,:ress of leaf parts of

the dc%.1ie W:>S .. ,.iC':. ..rte, l^_SNr aC at a relative high and low

-i therate. The ,,...ail difference of a few microns is within

rage of t h, probable error so there scares to be no definite

r ls. Wc.::sh.ip botwoan the average thickness of the terminal

leaves of apple varieties and the transpiration rate of shoots

of that v iot as . easu_ cd u:e_irr the existing conditions.

COLCLUSIOrs

Conditions .._. Ci7. favor tr=spirwtion rate arc

suitable for he ability of '_pplo variatins to with-

stank rl r O ui'.=' i t conditions.

. The burette- c c.aet:;r ...:.. krin; .,_ ans-

ion is s i,is,.ac'sory for studJin the transpiration rate

shoots. in future studies, it is recorse:_ended that the

shoots be suspe_ dod in a capped pint MI-bottle to eliminate

air leaks bowco the shoot and the , ..pply of ator. . small

opening -.afe in the cap ay be us to insert .u tip or a
100 cc. burette for refilling ttle rv s . 1r_,c. U the :o at - _'-. l The

t.C'_;ic;objectionobjection to this .h::.eti'..C:. is the ancunt ' of time _^,:1ui.-

ed to _. ;t:;l - .n: the loaf area after each experiment.

(3.) The calcium chloride method as modified for this

.)
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stud is rocoi;, ended for future studies of this nature, both on

shoots in the poto2stor and on the tree. It oliMnuAs the

laborious hash Of wasu_ e the _oaf area of hundreds of leaves

after each test of We transpiration _. Q°:,

(4.) The cobalt chloride d is not considered satis-

factory as a qu'_.ti ntive moans of utudyin, the transpiration

..ate of apple varistles.

-,.) Varieties of apples shored .,v. x1,.,_r differences in

their o iar -oater- ' in4 power leaves were dried

in the laboratory. Varieties w:.yc. lot mt;r rapidly upon

dr i =` transpired at a I Uh rate in the p to ."'.tar . he .,"_ -

reta_'1inp power or all variables of a caves tested, i

or used dr proceeded. The _. na ., ester in the

leaves door sed thrcu,hcut t season.

or r

t
tr _sp utio rate of

shoots in t.C tCi...;tJI's is lower the second g that We first

atmospheric conditions.

(7.) Transpiration studies an shoots -ieti.)ply -

shoo but little variation L: _ith... n the variety; the varieties

studied show distinct dlffaroncaL in,

n.o on.

(a.

..nspira-

oul by transpired at a higher rate than Lolotcsh in

du_plieac rerl_._ its. t :rkia , and Baldnin transpired at

ofe o: apple shoots is :._uc . lon-

a hi er rate than Arkansas _;l a.,... and I. ..,. viii i 1.4 in three

The

ay.

of

the

-



-l, n i:T, 5 r i. 5 ,,, i,, a
I"- _ -r -. CY Lariier rateCl._....:.e . .... JO,. .: _ ? . v

tV ha n, Gr 1 o _r anal Cr av `.nstv...__ e . eJltJc i .:l.1-tu Z ind a- d

r ,-,,,l a 6 a _.Y?vr rate t.`i_ JOliCiOi.iS ai:.C Hod

v`'?i,..C1i;L in ',To :.tlC.:

(9.) he crop o. true.;, co-cZ-ecl to ect t _e Lr __:?sp ion.

r, _`U- e. Choots a tree e. crinnf a cod crop of 'ruit
transpired at a it r rate t c 1C' :in shoots f.'x C:. a roll-

tree.

(10.) lIO eiiperl_;.u:. a .,Y10 U1J u eYi aLireS .'')O"v'e GO_'

for considerable p- :. yea of tome Lends to cause transpiration

at a faster ra ,;. __ t., vascular .: Ue::_ of cut .'soot can

1 t,supp -the r13 ..L, :.hut si oot v 1..

(li.) h t c_ ess c ;1 le ses .,pout one-

your h ci a 1..e cuticle Gpidn ._v of .all -arie-

.,..:. 3 S are G "f a p pY, . ? Ss

, ass G.L i.i, )<<!.1..`52:.%'c. a.:iil coop ., it of Cit V:..: oet'i_,U

u.r
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Sii!.s..tijt
(1.) An exl.ensive study o the At _ ature d alias with

transpiration nas made and is briefly summarized in this paper.

(2.) Significant ,}..fl".renoes in the transpiration rate of

various apple varieties s found.

seems to be no relation between the total thick-

ness of terninal leaves or leaf parts of various varieties and

the tra_asp'_ration rate of shoots of that variety.

(4.) The varieties which have a lo'! ,,. =sp_.. ation rate

soon _ore capable of . u_t sta_;ai__t t s xaeer dr Guh ..t than do

those transpiring at a hih rate.

(5.) :it'd-' shoots transpire -lc; -_'_Oi'C water C:-1Y'_-..o the day t...an

tha do at night.

6.1,_iThe water content cf apple leaves was round to de-

ar _.ase dug. ia_l the proNin season.
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.Illustration II. Typical Shoots Of Gravensteln, Jonathan, Grimes And
Ortley Used in Experiment 12.


