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THTHODUCT IO

Phe phenomenon of "eracking" whileh securs in many vege-
table and rull erops is chapracterized by breaking o the
akin, rupture o the outer tisaues and sxpogure of the ine
ternal tis:ue. Although erecking may nobt lapalr the guallity
of the produect, L1t does lend a displsasing apyoesrance and
may make 1t more susceptible to disesnse,

The seonomic lozz ariszsiny {rom eracking hasg long been

recojmnlzed g an lmportsnt problem in the produetlion of =any

frult and ve etable crops. Cracking of the storage roots of
sweet potato, (Ipomes batatas Polir.), has caused tremandous

lossas in certaln yesre. Yor exsmple, It was cstimated that
betwsen 30 and 50 per cent of the 1949 crop in Maryland was
made unmarzetabvle by erscking.

OCrscking 1in sweet potatoss 1z cherseierized prodomi-
nantly by lengiiudinsel rfissures whieh vary 1n lencth from a
ey millineters to zeveral centimebers ond may exiend the

£3

entire length of the root, Oecaszionally, roois are {found
which exhibit radial eracking.

The Mot that eracking is more Hrevalent in certaln
years has led many writers to report, or at least Iimply, thst
certaln so1l molsiure relationships are responazlble Tor the
trouble. The most popular sasumption 1s that eracking 1is
due primerily to an lotervustlon of growth daring a prolsnged
frouzht, "ollowed by an accelerstion ol growth &t the end of
the dry psriod., Sweet potatoes are generally produced withe

out Irrigstion or constsant mols.ure supply. Since no two



years have ildentical amounis snd distribution of raiafall,
1t 1s moat loziesl to hypotheslze that this 1z the causal
azent of eracking.

pDespite the populsr assoclation of so0il moisture conw
#itions with the prohlem of sracking ol the sweet potato,
to the wrlier's knowled:e, no controlled experiments have
been conduete’ to support the econtention. The present study
was initiated in an erfort to i1solaste certaln of the causal
faetors invelved in eracking snd thereby arrive at a4 practle
cal zolution to the probtlem. In 1950 and 1951 a series of
experiments were carried out in an attempt to establish the
relailonshio of eo1l molsture with eracking. YHitrogen and
fumisation siudles were also Included heecause certalin re-
cently reported experinents have inileated an assoclation of
these factors with this &i&ordsr.

Sinece the prodlem of oracking 1s similar in many horti-
eultural crops, & review o cerascking studles in other erops
is pertinent to this problem., Therefore, & review of crack-
ingy studies with swect potatoes and certain other ecrops will

e made,



REVI® OF LITRATURE

Cracking in “weet Folatoss: lilescarch desling directly

with the aweet potsato cracking provlen has been very limited,
In 1929 Harter snd elmer (1) proposed that erscking may be
aszoelated In some way with weatleyr conditione., These

workers found that erackling was prevaleni during a year when
precipltation was hsavy for the entire season. In the follow-
inz year when precipitation wazs much lezg, erueking was not
prevalent, which led them to balisve that sosll molsture may

e a factor involved in eracking, They further noted that
eracking was more prevalent in better drained solls.

In 1929 rPoole and Sehmidt (30) observed that eracked
roots were oflten severely infected wlth nemsitodss, In recent
studies, ¥ulline (26,27) workiay with soils infested with
nematodes, roeported that sercentsre of erscking was rveduced
significantly by funipzstion witih dicrloroovropene-iichloro-
propans. aceording to “eott (33), less cerscking was ob-
tained 1In olots: recelivin: s0ll sterilization in Filsaissippl
in 19457,

Smoot (35) in Marylaand, has reported that erscking may

be assceiated wiih vox, (Streptomyeces loomea)., In a green-

house experinent whers aswesot potato plants were innoculated
wilth “treptomyeces isolates from pox leslions of sweet potatces,
e per cent erackin: was obszerved in storae roots, while no
eracking was found Iin untrested checks. He supgested that
erscks are a s mpltom of pox whieh Iis expreszes under certain

environmental condltiony whiech promote abnormel growth of



Internal tissues and periderm. Yoors (£5), alss working in
Hervisnd, showed (hat varietliss which arc more suzceptible
to pox ars likewlses mopre susceptible to eracking.

tlefattan (11) in 1549, ovserved that dal- of planting
iafluenced erscking, but Lhat crackling was not always reduced
as date of planting wae delaved., In later work (11), he
sus estbs that growth erackling resulis Irom intemal pressure
gpensyrated by the expunsion of ihe vascular cyliacer when the
outer tiassues are inactive., He furiher sugzcats that molse
ture defiecits and loy temperaiures may be the limiting
factor in outer tissue neotivity.

There have baen several reportsz relative to the el fact
of mineral nutrition on eraeking. willis (L7) rouad trat
boron apslleations were besneficlal In relucing erackling of
sweet potatoes in MHorth {Jarollina. Other Iinveati-ators
(22,33) have been unable to demonsirate thls effeset, while
Mushaum (20,29), in South Carolina, has shown that i{n one
experiment boron inereased eracklinz. Intz, gt al. {(22),
reporte:l that high nitrosen fertilization was sssoclated with
erackins. Inecreagin. the rate of fertilizatima from 200 bo
1000 pounds per acre, however, had no effoet on percentaze
erackin: or on total yleld. Husbaum (29), also reported
that high nlitroszen fertilizatilon increassd eracking.

Varlety trials have indleated that sweet potatoes show
wide varietal 2differ:znces in sugeeptibllity to osracking.
darter and ceimer (1) in 1929, reported ithat “orto “leo was

one of the most susceptible varietles while xaney Uall



exhibited no erackin:. In later work, “eott {33,34) re-
ported Lhat Jersey Oran-e was less affeated by eraeking than
®aryland “olden., He susrested that thisz may be related to
the smaller root size of the former. Vvarlety studisa by
vatthews and “tark in 1951 (2h) are in accord with this
report,

Craeking in Yther Hortleultural Trops: Late crang of

Irish notatoss are often subjeet to erackinz, ™ac*illan

(23) in Calirormla, rveported an lastance where 59 ner sent
crecking was incurred as & rezalt of Ineresged turor ore ssure
when 8 llvrht rain was {ollowed by a heavy lrost two Jdaya prior
to horvest, The turgor pressure was of sueh zresat maznlitude
that plerein: the tubers rsaulted In cracks often two inches
in length. Aceording to Jones and Yoore (18) thisz inerease

in taroor sults "rom sxceassive uptake of watsr by the

roots suech &3 ithat "ollowing a dry neriod or rom & normal up=
take of water that ls not counterbalanced by ithe ususl loss
by transpirailon. In one test, they round an iancreasczed ine-
cldence of eracking when & drousrht was Tollowed by heavy
rainfall. In otrer experiments, Lhesec workers demonstrated
trat sprsaying the vines with dlilute solutlons of sulfurie

ageid inereased the tendesney to erack. Similar obaservations
were reported by monde (L) rrom Maine., ‘mring the rirst part
of ome vrowlng season rowth was retarded severely Yy an
extended dry period, Followln: bavy ralins, the plants
reguned growth and continued to row wmach later in the sesson

than normally. Cracking was unusually hich for that yesar.,



serner (LEZY, in & stady of tuler development ia Irish
potatoes, ound that eracklng ocaurred when hot dry perlodis
were Tollowsd by cool aolst condlitionz. e states Lhat

Y

srowth eraels resqllt when the developnaent o relaiblvely

immature tubers ars retarded snd then very suddenly accelers

cevarsl invesgsizators {31,L5,15) rave revorted that
gevarin. the wvines st the gzoll level decrecused tlz2 tendeney
of e tubers Lo ecrock, They thouht thae s thls wng dug Lo
a redoetlion of turgor preasure in the Lurers,

sraclking in tomatoes, sccording to Frazier (12), 1is
gssocleated with molisture relationships. e found that
heavy irrlization ihroujhout the sesson indueced more eracke-
ing than oecurred in plots left continually 4ry. IHowever,
dry trectment followed bty ceontinusd avy irrisstion pro-
duesd sl milicantly more eracked fruits than heavy irrigae
tien throughout the seasxon, This increase in creckiag weas
noted thres .o six days sfter applyling water., <Oracking
followin: rzin afien oceurred within a Tew hours. He
suggested that water is absorbed thirough the corky area
af tre stem snd results in eracking.

In ilster work, 7razler angd fowers (13) rfound that
ersckiag olten oecurs al night zhen the rate of evaporation
is low. ‘hey sugrsested ithat water Jdeficits may Indlrecily
cauge cracking by Inducin: & herdoning of
tlassucs., -hen the tlssues enlavre, eracking results.

Cracking is notlesably more gevere In sweest cherries



than in sour cherries., This hes 1o ssveral Investlizators
(15,22,4) to s.udy the ¢ffoet o7 oamotle nressure of the

Jutee In asooelatlion wlih eracking. YVerner ant Todiedd

s gherrics rineas? thore was &

#,

(i), In 1931 showed ‘hat &
rapld inerezaze In the osmotie oressure of the falee whieh
was directly proportlional to the deprae of eracking. Kerteas

and Hebel {(20), in 1913% reported that eraeclking wasz caused hy

swellins of e9llolds In the ratler than by osmotie

forees. They bhelleve that the lnoresge In o=maotle srogsars
&8 cheprrieg rinen 1z colncidental rather than the resl

cause of eracking.

Aeccordins to Verner and Plodpett (L), ersching in

herries 1s not related o 801l molsture, It 18 signifleant,
however, that erackin: was redueed by nrotecting ecertaln
bronches from reinfall wkhiech inlleated Lthat the eherry
absorbs water dircetly throush the skin. By phyesliologleal
gtudles, Lhey were able to show that parmeahility of the
cherry ckin was related Lo ereckins., In later work, Verner
(L2) founda tha:u sprays of 'ordeaux mixture sreatly redused
the sugcepbiblillty to eracking. e further showaed that the
effeetive constitutent in tils spray was cslclum. He thought
the reduction in ersckin, wag “ue elther Lo deoresased pere
meahllity of tiw skin or inereased elasticlily of the
peripheral tissues., “ullock (10) has repsrted that sprays

of 1 pom of napthalsne scetle scld was bhenellclial in decreas-
ins eracking.

Tucker (138), workin- with neversl Alrferent varietles



of swect cherries, found that large varietles tend to

erack mors readlly thasn amall fruited varleties. “urpris-
ingly, the concentration of soluble s0lidz in the jJjulice, as
far as varletal differences were concerned, seemed to 'ave
no direet 6lfset on cracking.

Verner {41), in a physioslosiesl satudy with eraciking in
Ztayman  Inesap apples, reported that drou-hi followved by
high soll moisture did not incresse cracking. He found,
however, that cracklns, whieh generally oecurred in rerions
characterized by abnormalitiesn, wa:s lnereascd by high
hunidity. It 1z perhaps sizniriecant that ocsmotle values for
tissue from reglons beneath the abnormsl arvas hed higher
osmotic values than tissue from other reglons of the sane
frulit. In later studies Verner (4L2) proposcd that eracking
is due olliefly io premature cessation of growth in the
hypodermal layer. iUpon unusual acceleration of srowth, e€X-

panaslon of the tissues henesth leads to eracking.



GEHBRAL M THOLS

The {icld work for the siudy reported herein wgs cone-
duetsd on a ¥orlolk ssndy loam at the University of ¥aryland
Vezetadble Heseareh arm near “alisbury during the sumwers
of 1950 and 1951. The main sxperiment was deszsigned to test
the ef'fect of soll moisture, goll fumirsation, and nitrogen
level in relation lo eracking in sweel potaloeaz. Ieparate
testls with varlietiss, nematade test erops, nitrogen source,
and grrowth resulators were employed to supplement the studies.
The wvarylan:d Golden variety was used in all sxperinments with
the e ceptlion of variety trials.

In addition to these studles, & greenhouse sand culture
experiment was conducted in the spring of 1951. ihis study
was desiyrned primarlly to téat wldely varying molsture
condltlions relative to eracking Iin sweet potatoes., 4he
dJats obtalned Trom these axgﬁrimﬁnta were sub jeeted to
statistlieal anelysls (36) when applicable.

S0il Volsture Determinationa: 29011 molstuare content

wag deterained by an elecitrical resistance method deszeribed
fully elsewhere (1,2,5,7,8). FPlaster of paris resistance
blocks were burled at He and 1lZ-inech depths. ‘three blocks
&t sach of vhe two Jdepths were wuried In ecer plob of iLhe
801l molisture - funmlration - nltrogsen experiments. Heslate
ance determinations were nade three times weelkly wlth an
alternating ecurrent Impedance meter descerived by Pouysucos
{%). 7The blocks were luter calibrated in the laboratory

according to a method proposed by nelley (19) and the
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resistance values were converted to perroitage soll nolsture
by weizht., The moisture data reported are sverapges ol three
hlocks. Permanent wilting percentage was deterulned by &
method aurrested by Brigeps and Shantz (9) as modifled by
Velhmeyer and Hendriekson (Li10). Fleld capacity was fstere
mined 2l hours after a heavy raln, as sup;ested by Veih-

meyer an:d Hendrickson (3%), by welrhed sarples,.

Sempling Teerhnlgque: Ten-hill samples were talken from

each plot In the soll molsture - goll fumigatlion - nitroren
level exzperiments at two-week Intervals for cerackins obe
servations, srowth atudies and subsequent ahemicul analyses.
The periaﬁicAa&mpling of roots, vines, and leaves was
started wlhen s majority of the storage roots had attalned
a diameter of shbout one-half ineh, Sanpling was accomp=
lished by removin: the vines carefully fron ten plants in
each plot., The vines were chopred into 2-inch lengths and
& composite sample of 200 grams was dried snd preserved for
subzeyuent nitrozen deteraminations. The sweet potastoes
were duz by hand and care’ully inspected for cracking.
Yield and percentage eracking recorde were obtained, but
no attenpt was nmade to grade the roots at this time. Yield
waa based on total welzht of all roots and perecentare of
cracking was caleulated from the mumber of eracked roots.

A ten~root memple of all sigzed roots was selected from

esch plot. Longzitudinal slices frowm each of the ten roots
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wore chopped into small scetions and mized, 100 srams of
the ehopoed aterisl was pleced In a taring Slendor with
S00 ml. of water sad dlended for flve minutes., From this
blend, a sanple was wel hed out for molsture deterainations.
4 seoosnd mannle waas drled and preserved oy subgesyuent
nitrocen determinations, and & third ssmple of 30 urams
was plaeced in Ho. 1 esns with approximately 100 ml. of
bolling 9% per cent ethyl alecohol for ecarbohydrate analysis,
Leaf samples, wvhich wers composed of 30 yeﬁng, fally
expanded lesves, were taken from easch plot at each mampling
for nitrosen detversinations. ¢rior to sctual analyslis, the
root, leaf, and vine samples were sround aeparately In a
#i1ley mill through a L0 mesh sereen.

Total Hitrocen: Determinationz {or total nitrosen were

aade In 1950 by & colorimeiric method deseribed by Lindner
(21). In 1921, nitroren was deteralned by the Rankey
salicylic~thiosulphate method (32).

Susar ‘nalysess Soth total and redusing sugars were

deteralined from the soluble extract of the cunued roob
samples usging the Heinze and Murneek adaptation ol the
shatfer-iomoryl method (16).

Aleohol Insoluble “olids: Determination of aleohol

insoluble solids content was determined from the eanned
samples aveording to the method of the ifssoeiation of
O7fielal grieultural Themista (1),

#inal Harvegt atas In addition to the six »eriodice

samplinges a inal harvest was made on October 7, 1950 and



getover 19, 1951, The roots were separabed into cracked

wind sound roobs sud Jurther dlvided lunto grades sscording
tg Jdlameter, The grades employed were as iollows: Jumbo,

3.75 inehes or lﬁr“&!‘; WO 1) 10?5”3075 f}.fiaz“iéﬁ‘; KD Z’ 1-25—-

1.75 inches; and Hoe 3, «75=1.25 inches,.



1950 PIC L M FITUNTS
Hitrosen - %0il Molaiture - Tumipetion Studies

Hethods

Preliminary trials were conducted in 1350 to test the
eiffect of soll fumlgation, nitéog@n level, and diffevent
801l molsturs condltlions on erscking in sweel potatoea,
#ilrure 1 presents the plot desipn used in this test., MHue to
the fact that 1t was lmpractieal to withhold ralinfall from
many sagll plots, the alternating =oil molsture plots were
not repliecated. It waz alszo not deensd f@&éi%l@ to repliente
the hisk soil molsgiure plots ansd the Yumlzated plots.

Thres weclts nrisr to planting, the Tield used in this
experiment was split lensthwise into two eyual parts, one
hal? of which was irested unliformly wiith dichloropropens-
dichloropropane (0D) mizxture at the rate of 00 pounds per
acre. ‘the other hal? was leit unirested.

Unreplissted soil molsture treatments were superimposed
over the fumizsztion experiment, In zn elfort to simulate
sctual drousht eondltlions, two S5-row plots, selected from
the standpoint of rood dralnage, were subjected to two cycles
of alternailng dry and wet psriods. ech cyole comprised a
J-week dry and a8 3-wesk wet period., The dry pesrisds were
accomplishod by withholdin: rainfall Ifron the plots with
nrobective covers In the aQV@ﬁt pf rain. Tre covers used
in thies test were constructed by ecovering & x 12 foot wooden

~

Trases with eellorlass. Sirure £ shows how these were used
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Figaro 2

IS

Field view ehowiag how the proteetive covers
were ueed to protect curtain plot* from rainfall.
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in the field. ihe protecilve covers dld not remain on the
plots for the entlire dry periocd bul were put in plaece Just
befare and remncved after each raln. At the end of the 3=~
wesl dry perlod the plots were Lrrlosted with two inches of
water snd an available poil molsture econtent of &0 per cent
or hizher was malntalned for threc weeks, 4t the snd of
this period, the entire eyole wav repeated, The Tlrst dpy
period was started July 1l and was terminate ] on Awrust &,
The second dry vericd war bepun Aurust 28 and terminated
Zenteuber 17.

Two addltional Serow plots were szelected for hish soil
molsture stuiles. The svallable s0ll moisture econtent in
these plots was =malntelined by seans of irri:ation &t &8 level
of 60 per eent or hisher throushout the gsrowln: season.
Irrizeation of the high roll moleture plots snd the alterna-
tin: s0l]l molsture nlots wag scconplished LYy moans of a
portable, apf&y~tg@e irrization system egulpped with No. 25,
part cirele, “aln 2lpd aﬁrinklarsl.

The remainder of the Fleld war Hdivided Into le-row nlots
oy nitroren satudles. A 3«09«12 comrercial f@ptiiimwr was
applizd to the low nitropen plote as & spllt application at
the rote of 1500 pounds per aere. The first appllcetion was
applied June Z3 followed »y & laier application July 1l. The

hizh nitroren plots were treated in exactly the same nanner,

ezcept that additlonal nitroren was apulied at each application

1l - - » , . -
¥anutaetured by L. F. Yelson Yanurseturing Co., Peorisa, I1ll.
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g3 a side dressing (o oilve a final analysis comparables Lo a
Lejwle Tertilizer, The treutments were randomlzed throush-
oat and replicated six times., One plol from both the alter-
naiving #0i) molsture treaiasent wnd the hilgh soll molisture
treatmoent llkewlse recelved the additional nitropen uapplica~
tion. In this menner, &1l possible coabinations of Uhree
gol)l moleture eonuitiong, twe lewvels of nitrosen and two
levels of Fumirsiion were employed., However, only the
nitrooen trestments were replicated and randomized.

Flanta of the Yaryland dolden variasty wore set ¥ay 30
in rows 100 feet lonz and 32 Lineches apert with the plants
spaced 15 ineches apart in the vrow., Besin ing July 15, ten-
hill samplss were dug by hand fvom one plot of eaeh of ihe
twelve treatunents at aporosimacely ce-week intervals, glving
sis prriodie samplinss. Yhe asweeb potatoes were {irst
'ﬁr&ﬁ@d into eracked and sound roots tthen welghed and counted.
4 Pinal harvesti o one L0={ool row {rou: all plois was made on
October 7, at wileh time lhie rosis were ssparsated ihta
eracked and sound roots and turtheyr divided into Jumbo, No. 1
and No. & slges.

Trowth curves were plotied from both periodle sanplines
and the {inal harvest, Uowever, it should be polnted out
that the (inal harvest data represents a maeh larrer sanmpleé
and 1= probatly & much more preclse measurement ol ~rowth,
Pereentace eoracking was very low in sll plots, therelore,

Lthese data are {or only the I'inal harvest.
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Soll Solsturc 2tudies:  oil molsture detepraminatlions

indicated thwt the Mleld capaciiy fopr this Korfolk sandy

loam was 10.3 per cent molsture &l the - to lU-inech depihs

B

und J.3 per cent ai the 12« to li-incn depth. The peraanent
wilting pereentage was Z..0 at the y- to l0-ineh depth and 2.3
8t Wl 12- to li=inch depth. Thus, the svallable soll mols-
vare oy plant growih 4s casleulated as 7.7 and 7.0 per cent
Por ihe two depths resvectively.,

Figure é presents the 1650 seasoanal Lrends in soil
molsture st He and 1lfeineh depths for three different soil
molature conditions. “zeoepbin The ocesslons when a lisht
rain Inercased the molsture level in the upper level only,
the scll molsture percentasess at te two depths were not
preatly different. Thus, s0ll molsture at the 1f-ineh depth
reached the psrmanent wllting perecentage st approximgiely
the seame time thul permanent wilting percentage was reached

&% the O-ineh level, “his 1: not surprisine sinee periodie

#,

sampling showed that the lbrous rools were well &ia%ribmt&ﬁ
in the upper 12 Iinches of soll.

It e apparent Lhat under e@ﬂditioﬁ& of natural rainfall,
011 molsture was low . two Ulwes Juring the -rowlng sesson,

-

Lhe pernenent willins sercentaoe war approscered on Lusust 2,
but & heavy raln Jurest 3 was sulficlent to trinsg the molsture
content up to ield cupscity. Sell molsture asain neared the

permanent wiltin: percentage Ausust 26, Light ralns “eptember
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2 snd 3 ralsed the soll moisiure livel at the Seineh depth
to 5.8 per cenit, but coll molsture at the 1l-ineh depth re-
mained mnﬁffeyﬁ@ﬁ. mairing thls perled of drowrht, so0il
moisiure was deduced to ihe peramunent wilting percentere for

Lo ..
Chee I TIO

1l daye &t the 1f-ineh depth and Tor & dsyec ot the
depth.

ate on the rrowilh rate of gwest potalo storage rests
grown under conditions of nstural rainfall are presented
grephieslly In vlouave he ixeminstlon of the crowth vate
reveals thet the brief dry prried in the latter part of ?uly
Lad 11ittle or no sifect on growth alnce the orowth rate of
roots rom the natural rainfall plotes rourhly peraelleled
thet of roote: srown unlder conditions of hirl soll molstures,
Teis indicstes ‘et althcush so0ll molsture spproscied the
wiltin: percentace for o brlel seriod 1t was not & linmiting
factor far srowtih st that tlwme.

The more sxitended dry psrlod In woust 414 influsnee
the “rowth rate tos a sansiderszble ¢xtent. lLuaring the perlod

£ sugust 17 to Japtenmbsr 1!, when the 2511 molasture wés

lowest for thc season, zprowth of rooils under eonditlons of
natural vralniall was much less than Lbat of ecomparable rools
under conditions of hi:r esoil molsiure. Whis ls evideaeed
by the departure of ithe ﬁrﬁwth curve from thel prodaced Uy
contitions of high soil molisture in the laller part ol
sAugust.

The dry period In ugust was rollowed by heavy rains

besinning septeabver 13, 78 a vresult, woil =olsture wuas
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malntained at a high level for Yle ronalinder of the orowe
ing seszon. Turin: thic lstler veriod of prowth, growth
rate Jid not Inerecsce but conitlnued to deocline,

In plots reeelving supplocental Irri-ation, nolsture
was never limiting, we shown In rigure 3. 20l] molisture
dropped below the & per cent level &t only one time during
the entire atudy. Jrowith oy storage rooltas from thesze ploba
followed & gmoosth eurve, as: shown in Plgare L.

fAtteapts o slter the prosth rate vy withholding raln-

fall durin. ceriain gericds were zueccezsful, During the

perlod July 17 to Aususit T, wien e altermmilng 2oll molg-

ture nlobs were protected Trow rolinfell, (0ll wolsture de-
A ¥

oreased ateadlly at botl: the U= wnd 18-inel denthe wniil ¢he

penmwsnent wiltlng persenispe wew Ieoached on July 2L at the

b-lach depbl and on usuat 2 &1 Lie 12-ineh depth (Clpure 3).

The 3-weci dry perlod had a sronounced elfect on rrowhh
rete s shown in “igure (. Tho growth of siorasc roots from
the probzeted plots roughly parallselszsd that ol rots from
the high soll moelsture plots untll suguct 1 when zo0il mola-
ture became limiting. At this bime, srowth rabte decrsassd
sharply unilil sugust 17. oJuring the perlod ougust L7 %o
Avgust 29 when 2011 molswure was malntained at a hiplh leval,
growth rate of storaue roote from ihe alternating soll woia-
ture plots apsain eqyualled that of roots from the high goll
molsiure plota.

A8 proeviously mentlioned, the plots were again protected

from suzsusbd 20 to sepiember 1j. SHoll molsiurs content
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depreased rapldly duria; thic period antil the peraasnont

wllting percsatace was resgcrel by “eptember 1 at woth the
Seoan) Lleinen dspihis.e The dlots wers Leld abt this low
molacarse Ievel untll Tepbtamber 17. Swvowbth ratoe of the roots
dosreased osiarply durlaz e proteetsd tine, as shown In
cure g, for the period duguct 29 Lo “eplomber 1, The
sffeet s undountedly more proncounced thian 1z apparent on
Lthe graph, sines the date of sampline was Septemoer 14, while
the proteatel serlod was oot berainabed untll September 17.
Aftesr Irrigsblion o0 tow elierauslling sail solsturs plotbs,
srowti rate asulu rose rapldiy.

Final yls=ld wesulbs (leble 1) ars in close agrecment

2

witn the treands ontalned in e perlodie saxmplings. ihs

Table 1. flfeet of different soill molsturs conditlons,
nitrogsen level, aad soll jumlosctlon on yield and
perecentace eracking of Maryland Colden sweet
potuibons. 1;){}3

Yield (bu./acre) cracking?
{pay cent
Totel of total)

~y

Trastment Junmbo 1

“oll molsiure }
Batursel rainfall 31l.5 &5
slternating soil

nolature lﬁ.@ 23
11

2
i.g
Tigh soil molstu PN

953 #20
N
E
-,
LT
bt o

A
*
—a C‘\u

Hitrogen level

Low 21,0 2hu.0 Gyl 3324 2.4
Nigk 29.L 292.8 58.2 ES N 7.0
W“di*&t&&h
(1bs. DD/aere) .
Hone ».’.‘ . ii ﬁ -

e
*

20.)
Lo0 30.0

[
s
L ]

23]

Lot Lt

-~

‘;-w'

*

0

iﬁaaad on number of roots.
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alterneting aoll moisture plois ylelded consideranly less
than natursl rainfall plots, while ploty of relatively nigh
soill molisvure content produced aimificantly more bvushels
per aore than the chsek with natural vainfall, It QPHICATS
that high =0il molsture inocreased the yleld ol the larger
roots &5 compare:l io the natural reinfall plois, while
alternuting s0ll molsture decresscd the yield of the larger
slzed rﬂmta‘.

Fereentase eracking, as seen in lable 1, was very low
in &1l plots in the 1950 seszon, 1t 1 perhaps sisnificant
that mlthough the growith rate of ihe roots wss altered
sharply by manipulatlion of s0il molsture levels, cracking
was not 1nr1u3neéﬁ. In faet, eraschkling was actually less in
the alternating so0ll molsture plﬂ%%,‘altheugh 1ittie signi-
flesnee ean be attached to thiszs alight deerease. SHlmlilarly,
there wes little difference between naiural rainrell plots,
where the srowih rate had been slishily altered, as oompared
to plotas of hish so0il nmolsture.

Hitrosen Studlesy From 7able 2 it is seen that the yield

from the bhicsk nitrosen plots waz hisher than that of the low
nitro on vlotez ihrowuwhout the entlire season, The diflference
was agcentusbted st the last two harvests, Indicating that
nltrocen was mosi elfectlys in inerezain. the yield toward
the latter gart of the sesason., The adllitional nitro:en was
more elfeetive in lnereasing yield undexr Tl h soll molsture
coniitions than wnder ¢liher alternasting so0ll wmolsture or

natural ralanfall conditions (Table 3).
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1
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vield of ¥Yaryland

gdates of harvest.

T 3&" tmend

Yield {prms. /hi&nt) when rarvesteds

July Aug.
15 1

Aug,

17

% t.l 5

mlﬁt.

“ept. Oet. 1
29 7

01l wmolsture
Haturel rainsiall

flberneting soll
mneloturs
Hish seoll molsture
Nitroren level
Low
High

fumlzetion
(ins.Dn/ucre)
¥one
100

139 356

18 78 173
2 101 339

5 g8 276
27 12h 102
32 115 2327
20 96 252

Y e

AR RS

L
Lhegt s

732 389
Gu3  Lel
o0l 1001
Tl 8?2
309 99

logieulated from final

Table 3. Yield of

S By n

warylané
ltrogen

rarvest vield.

A Tolden zweet potastoes as influ-
§ fertilisation and three seoil
molature oon ﬁitigna at seven dates of harveat. 1350.

T Spil

Hitro-

¥ield (pm8./plant) when DeErvesteds

¥olalure Ten July adug. Aug. 4dug. Sept, Tept. gst.l
Condition level 15 1 17 27 1§ ey 7
Hatural
rain’all Low ¢ 99 336 50 ézg 206 %
qien 39 179 377 Led 630 758 923
High asoll
moisture Low 23 92 321 555 781
High 29 105 357 D37 oh2
Alternating
8011 molature Low 23 67 173 2sh 10 632 BoB
Tigh 22 88 1Tk 395 Ls2 50 840

1

Taloulaited from final harvest deta.,
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The final yleld iz in close apreqment with the crowih
studies (Table 1). Plots receiving 90 pounds of nitrogen
per scre showed an lnecrease in vield of newrly 50 bushels
over plots receliving LS5 pounds of nitrogen per aere., The
Inercuscd yield wus in the larger sized roots.

The rinsl yileld data (Table l.) &lso chow the effective-
negs of the additionsgl nitroren in inoressing ryield when used
in conjunetion with high soll molsture. Under high aoll
Table L., Fercentaje erackinz and yleld of Maryland Gslden

awaet potaloes ag influenced by nitrogen level and
apll moisture conditions, lqyﬁ.

F311 Talsturs | NItro Ticld [Sn./bcre) T Trackinpt
Zen Juwabd  No.l  To.8 Total (por csnt
lsvel A of total)
Katural N ‘ .
rainfall Low 27.0  287.5 3. 3ho.2 2.1
Hish  39.6 277.080 [6.Z2  363.0 3.9
Looade 57 level HeBo  M.0.  H.B.  Heo, T3,
P ovalus 103 0{38 cg‘g’ Z.20 4:..»:}5
Alternating i
soll molsture Low Sy  2L0.0 61,0 310.2 el
Blgh  13.2  238.2 69.6 321.0 1.0

High soil
moisture Low 27.6 2L7.8 78.6 95+.0 3.0
' 33.0 2.2 5h.2 0 L79.L fa

laﬁlcu&atﬁﬁ Prom namber of roots.

molsturs conditlens whe additional niliroyen incrcuzsd Lhe

2ld by 1EE Loshels per sere s compered Lo an lnereass of

ed

only 11 and 23 Lushels ner aecre,; re

‘!’!l

e By g
gpeatively, under the

welsiure conditions.

i |
i wdi

aslaral ralnfsll urd alternetiing s

£

Althouzgh the growth of the sweet potato storags roots
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was altered Lo some extent by Inersesed niitrogsn apollcatlionsa,
percentagse eracking remslined unallfectod as chown by Tables

L oand 5,

Table Y. #ffeset of nitrogen level snd soll fumisation on

vield and perceutage eracking of ¥Yaryland Colden
sweet potatoss. 1950

TTeld (bu./&mrﬁ) Fraokingd
Jun b Ho. 1 Ho. 2 Totael {per cent
of total)

¥itrogen level

Low 216 259.8  53.l4 340.2 €41
Sigh 3 et 27T 0 i e & 3073.0 3.9
L.o., 5 level M. Nl PR Fele Yo,
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L3.0 379.2 d.

)

Lﬁmzwi?v ‘;;;,: }.@Vﬁl e e o.ow 3311 “ q? &
¥ yalue 2.51 3.7 .31 12.98% 12.96

#2irmillcant 5Y level.

1Galamlated fron nwnber of roots.

Tunlizatlion Studies: “2rowih studles with swest potato

~a*&ovaga roots [rom plants srown in plots fumipsted with 40O
sounds of DI fwmizent, &g comnared to untreusbted nlots, are
pregented in Table &. The y1leld per plant Tor Tanlzated plots
was less ithan that lor unireated plots from the first through
the fourth da%se of Larvest.,. Thlc Indfcaileg that DD had &
depressing effect In the early pert oi e season. 4L the
firth and olxth and Tinal horvsste vield was Bicher in Mumie

pated plots Indisatins that the srowth rate was Tasber in the

fumipated plots. Final yield dsta presented in Tables 1 and



5 show signlficantly higher ylelds for the treatsd plots,.
Altihicugh Dot storagas roobs and [ibrosus roota wers ine
spceted repeutedly durin» the crowing ssason, 1o ﬁam&za&aga

dowevor,,

L
] IR A B Y ]

were round in sliasr fumizsted or control plots

W e N e el Sl T i el B B R e e, 1'"6}‘4‘;4‘.{.:)3“ N W el A\ g T T e W o s ol _“‘}‘"W
wivewore injury was present in the uztreated plota, Hesults
frorw osbaevvation data, taken &b tihne tlme o final hwrvestl,
apre prescnted in fabular form Iin Table &. P17ty sweet

Table H. Sffect of asoll fumigetion on percentare of infected

pianits and degree of injury by wireworms In iary-
land Colden swect potatoss. 1950,

Jegree of injuryd
0 i Z 3 L5 rer cent
Tunivation {no. of roots) injured

¥one o5 8L 79 29 g L 83.3
LoG 1vs. o 280 15 3 2 0 0 6.6

10 indicates that the roots were Irec from injury while 5

indlcates zevere Iinjury.

potatoes [rom ecach of lx Iumirated and control plots were

N

gelected &t randon and zeored on thw Dasls of wireworm Injury.
only 0.5 per cent of the storase roots were injured 1n the
fumig&ta@ nlots ag compared to 60.3 per cendt In the untreated
plots, showins that fumiration decreased wireworu lnjury
markedly.

Feveentase sracking was also affcected by fumigation as

suowa 1o Tanles 1 and 5. althoush percantaze orackine was

very iow in &il plobts, fumigation slichtly decreased cracking.
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Variety ~tbtudles
¥ethods

In another experiment, an wmareplicated sweet potato
variety trial wes conducted in combination with & fumization
teat, The field used in this test wae spllit lensthwise into
two egual parts and one-halfl of the filesld was treated uni-
formly with L 00 pounds of DD approximately four weeka bsiore
planting. The varietiea Jersey (Orange, Maryland Jolden, B-5399,
L-241, Porto Rieo, Australian Canner, Cklahoma Allgold, snd
Vineland Tush were planted across the Tumigsation test. All
varlisties were planted June §Q with a trassplanter in 3-row
plots but only the center row was used for final harvest Jdata.
All varieties wsre fertillized uniformly with a 3-9-12 commereial
fertilizer as s spllit application in bands st the rate of 1500
pounds per dcrs. The first appllecation of fertilizer was made
June 27 followed by a later application July 19.

In addition to the awest potato variety triels, test
eropg of Tepoerop snap beans, ubtgers tomatoes, and Yale's
Junbo cantaloupss were likewlse planted aeross the fumligation
test to checelr for the presence of nematodes and to study
the eifect of fumigatlion on verformance of other vegetabls
erops. 7The various erops were planted in Cerow plots and
repllcated four times. On fAuzust G, one row {rom each plot
was dug with a sghovel and the roots were examined for root

knots.
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Hesults
AT IR

the sweet potato variety trials in 1950 suprorted
earlier svidenge thsat there 18 a varletal Zifference In
reapecl to cracking., Total yleld and percentage cracking
for 2izht varletiee are pressnted in Table 7. Maryland

Tabkle 7. 7Tffeect o soll Manlgation on vleld and eracking »f
eleht vaviletllics of sweet potstsea. 1950.

Yotal yieia (busfacre) rer cent sracked
Varleby 420 lba.nn Ohecek 0070 1bs, D)

Jersey urange 159 200 .3
wWarvyiand Soldoen ot 136 o3

r-2fa 2fg 101 .0 e3
B~£399 32° <12 - '
Australian Ceanner 321 335 0

Porto iileco 125 lﬁ& D a5
Vinseland Rush 262 217 .0 2.
Allgold 3¢2 L1 2 .0

%
AVEPRTE - - o el

Kﬁalaulat&ﬁ from welght of roota.

Oolden, Jersey Orange, and Forte 'ileco, respeetively, were the

wmost suseeptible to eracking. All other variecties showed

i

very little eracking. The percentasze of erackin: was leas
in the DD treated plobta in all varletlies Wiloh exXniihlited
cracking, with the esxception of Forto Rico.

wnaminetion 20 whie other oyops showed that root knot

nanatodos wers oreasnt la the Cleld (Tarle £). Fumligation

e
6
i
ot
&)
]
[

with DU rsave zxos gontrol in «ll erops, az ai:wown by the

4 vl ko

£
degraasgs in reantage of Infeseiel plantsy In treated plots.

e
Ees
&

Agide from control of nematodes, DD has olther elffecisg.
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Table 8, Percentane of iInfected plants and degres of ine
fectlon by nematodes in snap beans, tomatoes and
cantaloupes asz Influenced by soll fumigstion,
1950,

De -rec ol infsctionl Per cent
o 1 2 3 4 =5 infected
{no. of plants)

Snap beansg

Check 1%, i 17 9 8 9 2¢.5

400 1vs. DD 1v§ 6 I, 2 o 0o 5.0
Tonatoes .

Check g 32 & L L4 o 50.0

Loo 1vs. oD 6 0o © o0 0o o 0
Cantaloupes N

Check 12 20 &5 12 L 8 85.0

Loo 1bs. DD 72 8 o0 0 0 o 10.0

10 indlcates that the plante were free from injury, while
& indicates severe injury.

Table 9, Lffect of soll fumigation on total yleld and weed
contrel in cantaloupes, snap beana and tomatoes,

1950.
Total yield Weisht of weeds
(1bs./100-ft. row) (sme./l 8q. £t.)
Test Crop Check 100 1bs,.DD Check L0OO lbvs.DD
Cantaloupes 6H .4 3.6 228 38
3nap beans 36, 26.2 257 12

Tomaioes 35k .7 Log.o 302 73

Table § shows that 1t was & rather eff=ctive weed control
agent. Ora grass, in particular, was controlled by this
chemical. It was also notlced in 1951 that very few weeds
wers pressﬁt in plots which were treated with DU in 19%0.
Table 9 shows that the effcet on yleld varied with the

crop grown. Fumigsation decreased the yield of snap beans,



but increased the yileld »” btonstoerz an? cantaloupes, Ti is
Interesting that the latter two crops were mueh rors aeverely

Infeoted wlth nenatodes,

Hitrogzen Toures Ttulies

i thod 8

A trndrd saperlnment was deelpned Yo determline the e7fee
of different smources of nibtrogen on cracilnz. Thisz test was
conducted Iin nlots a/ jesesnt to the varisty trisl and as In
trat test was superisposed over the fumligcation treatments.

Sprouta of the Yaryland Moldsn verlisty werce transplanted

¥

Juns £1 in rows 32 linchesz apart and spaced 1Y inches in the

ro¥. Ghres-row plots, 50 fest in length were enployed in
thius sxperiment, However, only the center row was uszed lor
total wvleld and perecentae cerachking datu,

Terdilizers used in this tegt Included an orgenlc

nitrocen and an inorgenlic nltrogen Jertillzer of & 3-12-10

analysis Cron & Jallisbury fertllizer company. Two a&dditional
fevkillizers 0. & 3= enalyelc were prevered cg Mllows:s
In one, sodber nlitrste wasg veed g2 the pouree o n'tro-on

while super vhosphate 500 potaasiam chloriie were omiploved
a8 sourees 07 pobasslunm end phosphorus. Sand was uscd as a
filler. The ouhwer sertllizer woa orepared o Loe saas

mannsr, ooeont hal anmmoanint sulfate was used as the cource

12

3]

of nitroren.

P
iG]
iy
b
Y]
s
©

p B S . &- PRI Sy PR, 2 E - 2 1
acn ol the trewitwnts was ranlicated thres times

an’l raadomlzed throughoat. Ths fertllizer was nlacsd in
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bands as & split applieation a8t the rate of 1500 pounds per
acre, The first application was made July 1 followed by the
final application July 19, Total yleld and percentage data
were analyzed statistically., ilowever, it should ve polnted

out that the fumisation trzatmenis were not reandomlzed.

Hemgults
Tests with differsnt nitrogen sources revealed no
differsnces between nitrate, amuaonium and orzanie nitrogen
onn either yileld or percentage erascking. ‘However, iLthe fumle
zation test used in comblngiion wiith source of niltrogen la
noteworthy (Table 10). The eflsct on percentare of erascking
Table 10. iffeel of nltrogen sourece and scill fumipation on

vield end percentagze eracking of ¥aryland Golden
sweet potatoes., 1550,

fracking
Total yileld {per cent
{bu,/aere) of total)
¥itrogen source
3=-12~10
or-anic 282.6 3.5
Inorgsanie 286.8 2.8
3-9-12
Ammoniuwn sulfate 255.6 2.3
apdium nitrete 288 .0 Feld
LaS.e 57 level Bem, Hele
P value 45 .17
Funligation
None 307.2 lie2
LOU los. 1D 2ii7 .2 1.7
La3.D, 5 level L6.3 M,
F ovalue T58% .06

#%irnificant 5% level.
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appears to be eonsistent with other tests., The decrease in
percentage eracking inm fumigated plots Just failed being
aignificant at the &5 per sent level,



1951 CRVENTOU3L P RIVENT

Since eraeking had not been induced experimentally by
manipuleting soll moisture conditlons in the rfiseld in 1750,
it wag decided to attempt more extreme wsthods in the greenw
house. #or this purpecase an experiment was designed to teat
the effect of widely varying molsture econditions on eracking
in sweot potatoea, In an e¢ifort to remove varianbles, other
than molsture, 1t was deelded that a gzand eculture esperiment

would most closgely it the purpose.

e thods
Plants of the Yaryland Zolden varlety, which had bsen
earefully selscted ior unlformity, were started Marceh & in
glazgsd eroeks f1llled with lf-mesxh, white guartz sand. The
plants were watered every other day with 250 wml. of nutrient

solution. Ghe nutrient solution used was as “ollows:

lemant Jource Concentration
ppm
Hitrogen N, HO 00
© L3 b
Potassiunm €H, PO, £ Ko 800
Phoasphorus Kﬁép@h 200
Parnesium ﬁ@ﬁﬁh . YHEﬁ 50
Caleium Ca 012 50

fogolands A to & solutlion was employed to fuwmish minor
elenants.,

A slmple desipn with completely randomized blocks was
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employed %o teat the effecl of gseven dlfferent molsture
treatments oan erackin: 1la sweel potatoss. 111 traabasnts werve
renlleated Four bimes gilvins a total of 29 plots and Ol erocks.
Tach nlot consisted of three plantis.

Experimental trestments were as followo:s

Treatment 1. The planta wers gubjected to an
séarly dry period of three weeks becinaing April 1. The
plants were watered ounly when necesasry Lo kxeep the planta
alive. Juring the 4dry perlod, nutrlent selution was added
only once after the plants were watersed. The dry »eriod was
terminated Yay L end the plants were treated like those in
Treatment 2 for ihe remalnder of the experiment.

Treatment 2. Planis in trhls treabtment were watered
dally and nutrlent sslution was added resularly at 2-day
intervals.

Treatmant 3, Bezlnnlng Wevy 20, water wss zdded at
the rate of 150 ml, at Z£-day Iintervals for Tlve wecka,
Nutrient sgolution was not added durinz this period. The
dry perlod was terminsted Junes 27 and the plants were treated
ag In Treatment 7 for the remalnder of the experiment.

Treatment lp, Plants in this treatament were sub-
Jected to & 3J-week dry period berinnling vay Z20. Later was
added onlvy when necegsary to kesp the plants alive. The
dry perioc’ waas terminated June 13 and for the renmslinder of
the experiment the plunts werz watered dally.

Trestment 5. In this treatment, plants were sube

Jeoted to a Seweek dry perilod. Tmring this period watey was
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. B

added only shen neocesdary Lo dzed Log plants allvae. Uhe

P )

s oy § ey s e peig N B L e I T T, Ty s
treuiment was soavied Bal &0 a4l vorrminfce d Juag o0 .

creatasnt 6, Flents Ln sbhius treatnent were treated
exactly ag plants In treswwnt § cxcopt that the plants werse
aprayed with liguld wes {o reduce Lrenspiration at he ¢nd
of the Leweolh divy period.

Treatment 7. Planta in this frealment were ctreated
exacbly s licaso in Trestnent 5 ecept that b planta were
placed In & Ingnliliy chanmber ub tne end ol L f~Wﬂ¥K A3y
period and held at & relative humi. ity of 100 pesr eent for
the remainder of {he ¢ eriment,

The aweel poialoes were harvaesigd, welghad snld counted
on quoust e Cine wel his were olzo rocorded Jor all troul-

Hesulig
The croop ln ths sresunhouse was zreatly inferior to that
grown in the rleld as shown by the low yiﬁlﬁﬂéata of roots
in Ta%lé il. %he data show that the dry p@gfgda hai 4
marked e¢lfeet on yield of roots vut the weight of vines was

affeeted Lo uueh lesser extent., The aeverity of the dry

p@rgm@a is illusirated in "lgure 5. Plantas subliscted to long
dry periods were practiically delfolliated but not killed.
Flgure 4 ghiows the rémmrkahla recuperative power of Lthe sweet
potato plant., Thirty-two ZJays after revival, the plant
showe ! no marked effect from the S~wesk dry pericd. 4 com~

parison of Treatments 1 and 2 (Table 11) revesls that the
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Figure 5 Typical injury of Maryland Oold*n sweat potato
plants caused fcoy 5-weak dry periods. Oh*ok (upper).
Treated (lower).
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Figure 6. Effect of * 5-week dry period oa plants of ths
Maryland Colden variety $2 days after treatment
was terminated. Check (upper). Treated (lower).
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perlod ol whres weakos vven thiousn Tlocl vine prowlh was une
alisgiod. dmilasrly, vine orowinh wua analfeeted
dry pericd later in the sesson as aboen Ia Treatment l, bat

Loee T Whiz Wan lJurtiier reduc Gila

Table 1ll. #ffect of Airferent molsture condliions on yield
of vines and storagze roots of Warylaznd Tolden
sweet potatoes. 1951,

Yiald {rme./plant)
Treabmeat , Vines Roots

669 151
675 220

gzg 126

e 12

-1 AT N B

Lelole 5% level 208 32
value 3.05 29.43

ihe Sewmeeck dry perlod reduced btoth Tinel vine zrowth and
root srowsh as coaparel to the J-week dry period. FPlzsling
the plants Iin humldity chambers and ﬁpraying with wax to
reduce transpiration had no effect on finrl yield of roots
and vines,

gpiie the lgct that widely verying molsture conditlions

were usged and the growtlq rate of roots was ezltered msrkedly,
a8 evidenced by the [inal yleld daia, absolulely no eracking

was found in thls experiment,
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S0ll Yolature - Hitroren - Fumisation Studles

aethiods

In 17EBl, stadles with 201) molsturs, alirogen level

and fumi:atlon wers continued and expanded. Sprouts of the
Haryland dolden variety were aet ¥ay 23 with a transplaater

in a fis18 whiah ad been in eantaloupes ths precedlag rear,

The plants wers 22% in rows 100 fect lonz and 32 lachas apart

it

and szpuced 15 Inches apart in the row,

In 12%9, 1t was “ouand impractlicsl to replicate alterna-
ting sclli aslaiurs btreabtments. However, 1t was nobted that
irrl-oation and Mulzatlion treatsents 22uld be replisated 1in
@w2all plots. ‘hare ore, in 1921 thess trestenils were
replicatsd with the slternating soll molsture plots handled
as in the p»revious year.

Por the alternating soll molsturs treatments four S-row
plots 100 feet in lenzth, were selected from the standpoint
of sood drainage. ‘hree weeks prior to planting, one hslf
of sach plot was trestesd unlformly with dichlorspropene-
diehloropropane (OD) mixture &t the rate of 200 pounds per
acre. .he remeaining hall of each plot served as a cheeck,

fBesinaing July 5, one plot was protected (as in the
previous year) from reiniall, by wmeusnsg of the protectlve
covers, oy Touy weeks while an &2 jacent plot was protected
for alx weeks, Oune plot on either slde of tre orotectad

trealments secved as a cheok, The lL~week dry period waa
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tayrinmted “urusgt 3 oanl tre Devgel dey perlod wasn trrmlnated
aarust 1. EMﬁ@diately aftey the Jry perlsd szs snded the
plot wsz ivrrisated with two inches of waler and a high
molature level was malintained fov the rvemginder of the
gsesaon,

Only ths ceater row of cach nplot was used for final
harvest data, while the two adjunent rows waere ped for
periodie samplincs, The remainin.g two rows sorved a8 cuards.

a 2 x £ v 2 factorial exparizent with comnletely rane

Yomirzed blosks was “ealrned Lo tosbt the effect of irrization,

nitroszen level, ond =o1l Fuani-a2tinsn on ersckinr. Taech plot

consisted of six rows 50 feet in lensth of which two were

nae 3 for firmal vield datn, Tho bwo outaide rars sorvi:d ag
mard rowe while the resaining two rows were used for
periodiec samplincs,

411 {fumicated plots received DD mixture at the rate of
200 pounds ner aere two weeks »risnr to nlaating. ntreated
plote were left as checks. The nltrogen treatments were
carrisd out exactly as in the previous yrar. The Tirat
application of fertilizer wae made June & followed by a
final ap»licstlion July 3. High soll molisture pnlols were
irrigated when necessary to maintaln en avallable s-511 molse
ture content o 60 per eent or hivher throuzhout the growing
BORAIJON.

“amolineg wes garried out In the same manney as In th
previous yeosare Mie o the fact that develorpnent of storage

roots wes somewhat later in 1981, the Cllrst sauple was not



A oAbl Mol 2R, Taraloa wore falon Teom 211 nlats,  The
final arvest was made Nobaber 10 at whilckh tier the voaots

- . * s -y
wers SLvlSe 0 Tnta Junho, Yo, 1, 2 and 2 sires,

riesults
B i d

Soil Folsture Ziudies: Soll molsture deteprminations

indieantes thai the vield capacity Vor the tloek used in 1951
wag 10.0 per cent at the i~ to 10-inen depth and .0 per
sent &t the l&- bto 1lb-inel: depth, The oermanent wilting
pereontave was 3.0 at the - to li-inch depth and 2.2 at the
12= to léHeineh depth, ziving an avallable molsture percent-
are of 7.0 snd 6.5 for the two levels. ‘These values are
8lightly leps than those osbtained for the bloek used in 1950,
In the natural rsainfall plots, used as controls for the pro-
tected plots, soll molsture reached the permancont wilting
percenta. ¢ -usxust 31 and esain Septeuber 1. At the lZ-ineh
level s34l %ﬁist&r@ rencined al the perransnt wilting per-
centere from September T to "eotember 1l (Virure 7). This
is reflzeted sharply in growth rate as seen in Filzure £ and

Tahle 12, The srowth radte inercage? during the perlod

leptenmner 17 to dentember 29 when =oll molsture was relatively

no dealeterious efect on rowih.
In protecisd nlots, it wasz npparent that the troatments
were vory severe, Vine r~rowth wag severely retarded snd leafl

slze was desreasc~ markedly. Toward ithe end of the leweek



Fipuvre 7,

!Q

4 WEEKS PROTECTED

T
we
xy 8 ¢2 INGH DEPTH
9% 6 =
(@}
2?—
z 4
3¢ wam [RRIGATION IN INCHES
o2 PROTEGTED | > E::RAWFALLININCHES\“fw””
a
! R i
0 1 H ﬂ H n_Ij l'ﬂ ﬂ 1 et 1 B} HJ
6 WEEKS PROTECTED
— lok
&
L‘JCLI- s P e
x= F (2 INCH DEPTH
oD 6 A
> -
g_)m
gt 4
285 mmm IRRIGATION IN INGHES
Sa “F = RAINFALL IN INCHES cacmnnci
[V}
Q- i
| =
o I na wendon I_Jln_JlLJl_ih_lJlA___ﬂ_
—
NATURAL RAINFA
- 6 INCH DEPTH URAL RAINFALL
=glol8 :
<
w 8?" f
>— — 1
n® ]
gL 4 !
w ! AN !
2 O 2 b e A P A TR ]
oo ¢
@ ¥ RAINFALL IN INCHES
S oo ondlo lﬂﬁ Lo 0 H ]
1) 20 30 9 i9 29 8 18 28
JuLY AUGUST SEPTEMBER

‘sasonal trendg in snoil

sass i mnlatare h

fa L_% I:ﬁ@ 3-}51 mng& e oo ﬁi\,“ "‘iﬁd@ 4..»&1 luf“{'&@ﬁ’ﬁ
12-inch deptha. 19 o8RG Dm and



900
— 800F //
.— rd
2
= 700}
@x o [,
& 600-" ,/,/
(9]
= _a
&= 500} e
T NATURAL -
=~ RAINFALL
¥ 400 {4 WEEKS
3 PROTECTED :
® 300}
[V
© 6 WEEKS PROTECTE] |
= 2001 .
8 IRRIGATED
= 100 IRRIGATED
0 i 1 1 i 1 '
23 6 20 3 17 29 19

JULY AUG. AUG. SEPT SEPT SEPT OCT.

ahorare root prodfuetion curvers of the Yaryland
fnolden sweeb potato as inilusnced by thres =solil
moisture conditions. 1951

?igﬁrﬁ e



L6

10:00 2.¥. In plots protected for six wseks thls was even
more pronouanced belors the treatment was teralnated,
Table 12, LEffeet of 80il {fumization and three soil molsture

conditions on yield of ¥aryland Golden sweetl
potailoes at seven dates of harvest. 195l.

Tumlra-~
tion Yield {gma./plant) when harvested:
“oll (1bs,.DD/ July sug. Auge. 3ept, Sept, Rept, cet .t
Noisture aere) 23 b 20 3 17 29 19
Yatural 5 4 6 818
rainfall Rone 30 131l £%0 e2 29 763 1
200 iy 104 =225 LBy 48Z 7he 885
AvVeraye - e2 118 228 502 554G 753 251
L weeks . 8 ) 6
protected lone g 0O 568 299 sLO 577 2
200 15 55 63 295 408 5&& 59
Average - 12 41 6% 297  Lth 550 610
6 weeoks 5 \ 6 e 5
protected None 27 1 2 149 368 45 %61
200 2h 2 é@ 136 347 Lé7  Be2
Averaze - 26 20 70 142 358 L62
Averacze (all
moisture  None z2 63 130 3a° 12 %gz 668
conditions)200 13 57 119 30 WL 58 667

losleulated from final yield data,

In plots protected from rainfall for four weeks, the
permanent wilting percentace wsas reached July 25 at the
bwineh depth and July £7 ai ithe 1Z-ineh depth. ~“igure 8
shows that the ;rowth rate of tlw storaze roots In these
plots was returded for the Lewesk period, July 23 to “uzust
20, Turin: the irat two weeke of thls perliod, soll molsture

wasgs obviously limiting growth. after susust 20 the growth



of stora~s roois was very ranld Tor Lhe rew
8E0 20T,

In nlote srotected fop ali wozolke, 2012
ereased until the permanent w1liin

July 31 &1 boilb the He and 12-inel. depths

thiat tks orowth
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with the trenis Inilecated in the pericdi

Table 13, ffect of thres s0ll molaiture
funization on yisld in “arygland

potatses., 1971,

‘saﬁ

b B0

Lin

-
aa L4

T dng

SRR At

RITe

unkbil

e
&

BEABOTN

gannlinge,

et d

sho s

¥
i

eversly

abaul

it

w1

L3

12 are in accoxrd

The

eanditlions und szoll

golden swael

Eumiga 1@&

¥olsiare

Sonditlion Jumbo

Yiila (ba,/Acre}

3

Total

Katural

raintall Hone

230

{*0&

\yp

Averana - 100.2 Sl2a7 11B.E

Aeoha
proteceied

)

4
60.0
19.8

39

¥one
200

Avara-e .G %

L4

{3 wanales

protactad ¥one he.2 1560.%
200 e 13f8.2
Avarars - &5¢g 1%Q=%

Averare {(all
molasture
ecnditions)

none
e 00

SN

> @

P

L

2% T
’32:' » §$

wey 1

/i""r

79.4
89.3

£ Pt
+ &
At O

[ 2B Nt 4

i3]

O

£) ot

kS
5"

QO n

*

a2
pod

W

b
NG

* o
ny R

ot
s..;}

B3

N =
PG
O By

e

fm
j...-
5

&
3815 §

»

Fy i3

K2
i

=
Fo

AT
-
LR

[ X gt
.

NI

[
it
[

fry

ﬂ_
W
»

ONED
S

Ay P
»

wd O

L]

el

9
-3

326, 3
328

Eo v ti.




148

3 L . ; 5 A 5y P T ey T
i 3% PPN £ R SUL AR W PR SR S R I I S
PP VRS S AR RV S T e COSELEYS WRLVUML Javan DonlaQoeldady
R ey E 3w 2 o e e o ® e 5 3 o
v s RSN . £ N el 3 A Y L < w0t s gy e Y TR s R oy Ty
wen Rt e AR v’n} vx./..,"(umm.v.a. 0«:‘4«.4 Q« e e W i gie o ggan s m&‘».réa. m.‘ill wad - .‘-—i&i 1:?’
T B e ey g4 em b S e oay T e i T T I .7«.&1
b WOl HTUEE DI JRUC WYl wee Samar WU ME LUILMEBTUW WGBS VO
& B

- NP Rvear S 3 DT T I N P SRR

Sl - 5 e e

s e - By e . Ty Sy 1 oy . . oy 2™ ¥ § o ]
VR Y wied ;_:.L:} Leda Auu.\.\%.x.t FTC AR VI Al U NG SR G 5 30 S TR ~ AL S 1 A e Wk 2 e b ot

b ~ T et ag o wk g oy o oan D oty Ctamey s TR en e P ety e :
Vi th AT e Wheamwar HOTC )6 SGLEL UL Ly LAY WHCw R WY LGLIaRge

il ¥ 4

FE S = wp g am Sl aemov g ey - ety P e g vy E ey gy Ao o
Y ,]ié.:l;. was Jouad In toe rades of larnes oiloed Iroste.

ce ST S g B U S IV SR PO 3 3
PESTCING 3Id 4 3 B uu. crecLin, datas au bained Ix Lag gul lodlic

S v owh u g e gw B pey e e G- e e m ! [ e g e e b ) . LY
Larvest preseates ln laole lg, 4ndicave thel econdltious of

, T R T N e Y Tonowy ] c T T R T e T
uiddqi‘u 4»1:331 CaStis © ﬁif/&l&.i;}:,o P Pi:) w b EJ&’UL@G Lou oy Iour

Table 1lli. Effecet of s0il fumipation and thres different soil
molsture condiitisns on gaxbpwﬁa»g ol eraszing in
harglan& Golden swest poluioes at geven dates of
Larvoagte. l:;,;lc

Puml -

S0ll tlon Perecsntuge ceruciking when harvested: 5
Solsture (lvs.os/ JUly Uie AUile L02De LERT. wtple Oobe
Lodilioian Qooe ) 23 5 g 3 17 29 19
adialed , . i

ralniall one .d Del y . o7

200

[ !
o e
et
i

*
ot
0

[y

L
~3

L

AS34

¢

"“3 -~

<
o
*
it
L
L
2
.
N
.
-3

LV, L e e - Ry
VD A . ,‘,2: - PR

I weeka
arataested None
200

s &
G
[
~

L Y

fot
[
o
*

e\

oo
ol
™
P
w‘)-?
e
»
o
L B » L%

»
\A

AVE e - 0 d.1

6 weeks
Hsrobkccted lNone
200

o oo

- T o= R

o O
o
-
-

Averags -

Averaze (all
solgture None

S e Se

éanditians)zeﬁ

o0 oli “.7 11.1

¥

15,73 3
0 1.0 20,6 13.7 11.7 15.D

Q0

Fevrcaenta e cracilias based on number ol roots.

zﬁﬁﬂﬁ& o flinal harvvest data.



?

M . ¥ oy oy o
waoka, orasikzin- wag

nhgervo

E
3 W

shortlr alfter @h

slota

tr~i-oated, although the storaze roots were in a rotarded

bl

49

Wery

state of ~rowth. T plats »rotoote? for als wonky, orackiag
™ gtoara-e roobas was not “ound uanitll two rosikza altor (rzl
catlon was =20lisd, bub as telpre, tha storaze roots wero
stll) in 2 retarded siats of 2rowih. The data Turther show
that erackin: wag more geverae 1In plots subleeted $o uraoalonged
periods of low zoll)l =olsture, than in plsts of aasural raine-

Tall.,
in Table 1%.

Table 15. uf:
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The arackins datba

foapr the "ingl rar-vest

or

thres s0il molsture sondi tions and

pereentace of
et potatoes,

srscekin: in

1951,

Inrvland

zgented

Tumi-

Tl el an
{(1bs. 3/ Pavregsnbs 0 i
¥olsture eonililon acre ) Junbo 1 < 3 Total
Matural reinfall Hone 2b.o ?.g 35 2.0 ST
200 26.9 0 1.5 2.5 1.2 6.7
AvVerace - 26.5 11.9 0 1.6 6.7
l, weeks Hone 75.0 3.l L1801 2h.b

protected

[ % ]

200 0

ot

1h.3

18.0

3
7
3
Ave rage - 3?;5 3? vr 10 .j} 1{3’32 21 07
6 weslts protected Hone 3.3  50.0 19.3 5.3 28,6
200 83.3 37.2 22.0 4.0 24.3
Averase - 83.3 43.6 20.5 L.% 2604
Averase (all moisture Hone &1.) 2.8 1B.3 Fe5 20.0
conditions) 200 35,0 29.5 15.0 6.5 14,6
Averaze (all treat-
"Q@ntﬂ) L‘,qoﬂ 3101 lfja{} 70,?:; 5“»-3
l? roeentase evacklins dates based on number of roots.
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@h@ 80ll nmolsture data from the replicated irrigation
and natural rainfall test are presented zraphlieally in
Flopure Y., In ratural rainfall plots, molsture content was
low In the upper 1 incheg during the early part of August
and agalin in the early part of “eptember. The sligsht drought
of August was ol short duration and the moisture content did
net drop to the permsnent wiltinz percentaze. The drought of
Teptenber was of longer duration. Soll moisture at the 12-
inch denth fell steadlly from iugust 22nd until the peprmanent
wilting percentace was attalned on September 7, it the G-
ineh depth, molisture content approached the permanent wilting
percenta e su-ust 31, but was inereased by lisht reing on
Septaenber £ and 7. However, by Sepileanber 12 the permanent
wilting percentase was agaln reacied, Heavy rains following
this dry period held soll molsture at & hiph level until the
experiment was teralnated. In lrri:ated plots, the molsture
content was held et & high level by means of irrizstlion
throuzhout the growing sesagon (Fipure 9).

There was a very noticeaitle {nliar diiference between
Irrizated and natural rainfall pleta. The vine gzrowth in
irrigated plots was more succulent and appeared thicker than
thal of the natural rainfall plots. Lea!l size was decldedly
larpgsr and the leaf petinles were much longer in the irrizated
plots,.

‘rom Table 15 it is se:n that the yield at t e periocdiec
sanplings was not aiffected by lvri-ation. However, at the

final bawrvest, the yield was sli-hitly hisher 1n Irrizated
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Table 15. . Ifect ol fumigation, nitrogen level, and soil
moilsture on yield at seven dates of harveat.
1951.
Yield (gmB./plant) when narvesLed: 1
July Augz. Aug. 2Sept. "ept, Jept. 0Oct.,
Treatauent 23 6 20 3 17 29 19
Funlgation
{1bs.DD/acre) _
Yone 29 122 252 472 875 ?ug gag
200 29 107 190 L3k 613 75 it
Lef.De 57 level 3.5
P ovalue 10.62#
Witrogen level ,
Low 28 124, 23 478 590 7ho s
Hleh 30 1o 209 L2g 559 762 902
LeleDe 57 level 3.6
= value 10.&3%
Z01l molsture
Natural
rainfall 23 106 204 Lo 589 756 355
High soll ,
molsture 35 122 238 Les 601 77 898
LeSelds 5‘“? level 3}4.6
7 value 5. 56%

asieniricant 57 level.

1%@%@@@% 19 harvest caleulated from final harvest data,

plots, indicastin: that this inecrcase came during the latter
part ¢f the season. Poercentace cracking was conslistently less
In the Lrrissted freatment Jor the six samplings (Yable 17).
At the final harvest, howgver, percentase craculing was hlgher
in the irrizated plots (Table 18). There was &lso & sharp
inereasc in crachking at the [finsl harvesi.

Close sxanination o7 the data obtained in the periodic

sanpling indicate that eracking under condlilons of natural



Table 17. offect of drrigeation, nlitrogean level, and Juanlgae
tion on pereentags of e¢raciting in ¥aryland Jolden
sweet potaitoes. 1951,

ter cent creacking when narvested:

July AT e A Wil - aeptse €D Le rﬁ?t " Cet. 1
Drentment 23 6 20 3 17 29  Averare 19
Irrization
Katlaral ‘
i’u;i;:&l}. Q(*; 3.'{ :fté -.':, aiw ;-:03‘ 12 'D lé:,
Irriated I '

5.1
O .E 3.5 3.%-.3 G40 3.1 20,1
1.0

LebaDe &7 level _
# value 2

Hitrogen level

Low 5ok W5 3.1 Lls 94 3.3  16.2
P value 22.50% &5.L2
Ffunigation
(lb=.DD/acre) ) o
Hone 0 gvS 1.0 i}gf.; {;«3.3 10.1 14,.57' 146.8
200 1.1 1.7 2.1 6.0 6.2 10.2 Le? 20.3
LeB.7e K% level Heda H.3.

P value 410 3.09

Lentovor IV E Nt ENI0UlELEd Trom Final zarvest data

#8ignificant at 5% level.

-

ralnfall inereascd sharply during the periods July £3 to

sgptember 29. Lxamination of Lhe data In “ipure 9 reveals
that soil molsture on Aurust & and “eptember 3 was oractle-
cally down to the wilting point in the upper 12 inches.

Nitroven Studles: Yield data obiained by periodle

samplings of ihse storaze roots indlieate 1litile or no effect
of the increased nitroren applieation (Table 156). However,
the Cinal yield data, which 1s based on larger plots, show

sfionificantly hizher yilelds of the high niirogen treatment






(1tabvle 16). apparently the nitroren sfecit was exeried only
near the end of the zrowing: SSABON.

The influence of nitrogen level on cracking 1s shown in
the hirher percentazes of eracuied rootas consistently Jound in
the high nitrogzen plots &t the periodie harvests (Table i7).
The eracking percentagews cslculated [(rom {inal hervest data
are in accord with the regults of periodic harvrvesta.

The effect of aaditimﬁal nitrozen on growth toward the
end of the season wes more pronounced in irrigeted plota than
natursl rain fall plots as shown Iin Table 19, spparently,
Table 19, Lffect of nltrosen level on yleld of Maryland

Jolden sweet potatoes under irrigction and

netural rainfall at seven Jdates of Larvest. 1951,

anb

v 29 cracking
1eld (zms./pluni) wion harvested: 1 {per cent)
July Auz.e Anz. Jenit. dept. tepl. Gel. Dot.

Treatment 23 b 20 3 17 29 19 19

Natural rein- !
fall
Low W 21 100 22z Lo =58y ?Ig& 8 Zf? 4.6
Mdgh N 26 112 187 409 o0 767 56O 18.1
Irrigated
Low W 36 147 246 W61 596 735 853 18.0
Migh ¥ 33 97 230 LL8 607 788 oL3 23.6
L.%.De 5% level i,2  H.o.
¥ value {(inter-
action) LeyBn L22
Fd

#2imificent 54 level.

lﬁalaulaﬁwﬁ rom finel harvest data,

ineressed nitroren had 1itiles eiZvet on growith in the abssnce

ol frrigatiown, VPerceutace crueking, however, wag inereasecd by



additlional

nitro-en

irri ated »lota.

Fuml -aviony

atora e rots

no marked eiffent of

rowever,

actually deareasc by

Peroents

vaalod no

(Table 17)

lower percentazes of eracking iu the fumleelted plots
dirfsrence
calculated
plots, Lthe

funizgation

the Pinal bhavrvealb

]

. Pinal havrvest data presented in Table 10

zrow: in

.
P
¢

»
Y

crackin:

stent trends In In

by number of Qois.

(Table 1h).

fuamiretion,

data for iLhe

neriodic

mlrated and

wag sisnifieant only withh the o,

datas indleate that the viel

untrested

3 prade wh

in natural rainfsll plots ss well as in

The yield daty from perlodie harvest of
fumigated and in conirol plots show

the fumicetion treabment (Tables 16).
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incregased, erackin, iiwewlise Llncreased. Slmilar resullis are
shiowsn in Table 19. Proz Yable 20 1¢ 13 noted that without
sxceplbion, Lreuiments producing hisihest yields likewise show

)

tine Lipghest denrse ol cracking., This sug.eevs thal lrrigation,

Tavle 20, [ffeot of Lrrigat: @n, fumigation, ani altrozen
level on total yield and percentaye of cracking
in Haryland Golden ﬁ'ﬁﬁt potatoces. 1971,

Total yield Arecicins
Cresiment (bu,/acre) (per cenl or istal)

Fuwaigavion
(1va.nD/scre) :
200 120 .4 55
7.2 '

None Let. Z0.3
LeDaDe 58 level 10.3 Telie
¥ value 1008 3.09

Hiltrocen level

Low Ledud 1l.z

Hizh LET.2 &l .0
La a‘wo f;,! 3.53‘?&1 1%;3 3.6
¥ value 10.04.3% SNt
Irrizstion

Hatural rainfell L3

b
Irrigsted L3,
8

1053-.)‘ Sﬁ: 1‘3?61 l 3 3
F value 5e5bu [

frnifiesnt U7 level,

nitrogen level, and funlgcation wmay have affected cracking
only Ladlrestly by lnereaslng or deereascluy thne size of the
poltalogs. Mowever, this apperently is not the gwse. I the

" -

inercase In ecracking weve dus to slge alone, it would logle

&

2ally ‘ollow that dAlffrrences in e acidins would be —a-alfled
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erackings caloulated on a number basis since tie greatessi
amount of eracking would oceur at the largs slze renge for
eagh grade, fThis ls not ihe oase. Perceniage cracking was
remarkably constant, as shown in Table 18, whether computed
a8 & nunber of roots or weirht of roots, thus refuting the
arrument of the indirect treainent seifect on eracking.

Data presented in Tabvle 21 indicate that, in jeneral,
eracking Increased ag the season progreszsed. It 1s also
Table Z1l. (ffeet of date ol harvest on yield per hill and

pereentare ol eraciing 1ln Yaryland folden awset
potatoes, 10951,

Date Of ' Yield fracying
Harvest (s /olant) (per cent)
July 23 29 .0
August 6 11l 2.%
August 20 222 1.
september 3 L4513 6.2
September 17 5ol 6o
September 23 752 lﬁ.g
detober 19 926 18.€

seen that sharp incresses of eracking were nobt always sccome-

panied by large ineresses In root weipght,
Growth Hezula itor HStudies

In 1951 en expsriment was desioned to test the effect
ol foliar sprays of napt alene mcetlc acid (HaA) upon the

ineldence of erucking Iin sweeb potatoes.

Hethods
A 3 & & Tactoriel deslgn with completely reandomized

blocks was employed to test Tour concentrations applied at
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three Jates. Zach treastnent conslsted of one application
only. The coneentrations used were 0, 10, 100 znd 1000 ppm
applied July 1%, susust 1 and Ausast 15. 411 treataents were
replicated four times giving a total of 48 plots. Lach plot
consisted of three rows, 25 fest in lenzth. Only the center
row was used for [finsl harvest data.

The napthalene acetle acld {(HAA) was applied with a
hand sprager and a deter-ent wasg used as a sprealer, All
spplications were made late In the alternoon to sllow tinme

for the materlial to be abzorbed hefore the Tollare dried.

esults
Takle 2Z presents the results sbtsined from oliar
sprayes of KNAs on the percentaze of oracking in swest »notatoes.
Tavle 22. ffeet nf follar sprays of napthalene mcetie acid

on pereentage of eracking in Yaryland Solden
sweet potatoes, 1951.

Percenta. s of crackin, when &pplieds

Concentration July Augrast sugust
ppm 15 1 15 Averare
0 8.2 11.3 10.0 2¢3
1 5;6 goé 1{)'2 L-g
100 9.0 3.£ 5.5 5.0
AVErsace 70 6.9 &8

Le3.D at & per eent level between concentrationas: 3,7
Dfferencas vetween dates of appliestion not sisnlfllcant.

The data indlcate that the 1000 ppm of HAA waz very effeetive
in reducing eracking. dhe concentration of 100 ppm also dew

ereased ceracking, but to 8 lesser desree than the 1000 ppm
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applicatlion. Apparently, 10 ppm wae entirely ineffective in

decressin: oracking. &n averagze of all)l conceentrations ine

dicates that there 1z no difference betwesn the three dates

of applieation., However, trere iz trend toward decreased

eracking at 1000 ppm &3 the date of applicatlion 1s delayed.
Statlstical analysls Pﬁ#&&l&d no differences in yisld

of storagze roots due to the foliar treatments with Hia, Ale

though megsuresments were not taken for vine grnwﬁh,,%hare

wag no notlieceable difference between treatments other than a

slight telating cf the petioles at the 1000 ppm concentration,

This effect was not noted at the lower goncentrations.



HEBULTS OF CHREMICAL ANALYSLS

dolsture Content: In an effort bto asesrtaln the possidle

effeol ol aoll nolatare, funlration, and nitraien fertilie
zatlon on molsiture conbeat of e roota as related Lo cranke
inz, the molature content was determined for roots from all
plots in the s01) molsture - nitroren « 8911 fumlizstion
gxperimentes for the 1950 and 1951 sezsons. 3Iinece eracking
wus not prevalent In the 1950 semson the results for that
year are prescnted in Appendix Tables 5, H, 7 and &.

Table 23 rresents the results of molsture content of
roots from protectied plots for six periodic samplings. It
Table 23, ¥ifeet of three soll wolsture conditions on

pereentace cracking and molsture content of

#aryland Golden sweet votatoss at zilx dateas
of harvest, 1951,

Harvested ong

July Aus. Au. Sept, SBept., Sept,
23 6 e 13 17, 29
Satural rainisll
Cracizing
H¥olsture
{per cent) T5.5 TE.0 7369 73.9  The.o  73.9
i weeks protected
Cracking
{ner cent) e a. 1.5 1.9 12.2 1L,
¥olzture

{per cent) 7.2 7607 TE.0 T5.2 0 78.40 73.1

6 weeks nrotezeted
Cracikling
(per cent) 0 0 0 3.2 20.2  18.2
Holsture )
{per cent) 73.5 70.4 Th.l 75.9 76.2  75.7




s

13 noted that in pleois probtected for four wesks, the molsture
content of bLhe yoots was aueh lesgs than that of rensis from
natural rainlall plots on July 23. foer Lferization ol the
plots on ‘amaat 3, moiasture content of the roosis {rom the
plotls protected for [lour weeks was eyusl o Lthe b of roots
from ogatural rainiaell plovs. Jimllar repalits are noted in
plots protected for s8ix weeks. dHuring the period when the
plots were proteotsd the molstare parecentaze of rootas dew
greased markedly through tihw second date of harvestl. ailter
frrlzaiion prior to the third periodls sauplinsg, wmolsture
conteald of the rools Irom ploia protectsed oy alxz woeoka was
egual o thatl of roois from natural rainlall plotz for the
reainder of iie seaaon.

In L-week protected plots, the rlse in molsture content
was accompanied by the first observed cracking for these
plots. I% la noted, however, that the rise In nolalure son-
tent was not sccompanied by sn increase in cracking in the
beweek protected plots. ‘urther, there 18 ao elear evilfenoe
that the =olsbure econteni in subseyuent harvesis wisg re-
lated Lo eracking.

Table 2l preaents the asin effocts obilalned from mols-
turs dstorminstion lor roots from the 1rriszatlon -« s0ll
fumigation - nitroxen experlaent at slix samplings. It is

seen Lhat molsture econbtent setually decroascd as the season

iy ® g

- . B, P o A e n T ® w ¥ = &
DIREYeSLed WHALEe LDEYOBIATELE OTET KLY LNOIT8LELU.

¥olstare detewminutlons for rools {ron leviloaved and

natural rainiall plots for slix harvest datea are presented
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in Table 25. The datg show that molsture eontent of the
roots waes not alfucted 2y irrization., (he dats further show
that percentase cracking was not related to the molsture
eontent of the voots., Himilar resultis are noted in Tables
26 angd 27. Aaddiltional nitrogen and fumlration had no effect
on molsturs content of the roois.

Carbohydrate inalyses: Since craching in cherries (L)

hasg been assocliated wlih an incresssd sugar content the
total sugar, reduelins surzer, and aleohol insoluble solida
were determined for roobts from all plots 1In the soil
molstuare - nitrogen - soll fumigation experiment,

Table 2l prescnts the waln &ffects obtalned from car-
bohydrate determinations of roots frou the lrrigation -
8011 fumigation - nitrogen sxperiments. Total sugar content
for the firat five dates of harvest was rather congtant with
@ sharp inerease at the sixth dete of harvest, while per-
centaze erackin: luecressed steadily throuszhout the season.
Hizh nltroen decreassd total suser slightly while fumizatilion
and irri-ation hal no effeet, indlestin: that percentase of
eracking. was nobt szsociated with susar cosntent. In protected
plots, trhere is likewise libttle o supzrest thal erackling was
associat:d with tle tLotal sucer content ol the roonts (Tabls
28).

Total Yitrozen: Determinations oy nitro.en In the

R 24

*

alstent relatlionship

pni

3 OF

&”;

roots, vines, and leaves revealsd no
between nitrogen content ol these parts and percentege of

eracklag. Therefore, the results for these determinations



are presented in the appendix.
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Table 28, iffeect o soil moisture condlitions on total sugar
content and percentaze of cracking in Haryland
Golden asweet potatoes at six dates of harvest, 1951,

Harvested ons
July Aug. A4Aug. Sept. SHept. Hept.
2 6 20 3 17 29

Naturel rainfall
Total augar

(mgm. /) 3.5 34 354 34.6 Lol s1.2
Cracking

(per cent) 0 0 .6 3.5 Lo 6.9

L weeiks protected

Total auzar , A

(mgn./am. ) 36.9 31.7 32.0 31.1 32.5 L9.L
Cracking

(p@l" Geﬂt’ o ‘3.1 ltf; l.g 12,2 1(“}-{-

6 weeks protected
Total sugar
(mgm./gm.) 30.6 29.7 30.5 32.6 39.2 50.7
Oracking
(per cent) 0 0 0 3h.2  20.2 18.2




DILCUSBION

Soll Molsture and Crackinci Harter aend simer (1hL)

have reported that in & d-yeur study with swest poiatoes,
eracking was more prevalent during the lrst season shen
precipliatlion was very hizh than the followins year when
precipiintion was much less. Yrazier (12), working with
irrication on tlomatees, found thul heavy irri stion throughe
out the geasgon induced more crackluog in tomate frulis than
ccourred in plote 1t enntinually dry. Hegults obtained in
lrriretlion experiments vwilh swoel potatoes v the 1951 season
are in aceord with the results oy these workers. At the
final barveet, 8 simificantly higher persentagze of eracked
storaze roots were found in irrirated plots than natural
rainiall plots.

Verner and Blodgett {ly) have sugrested that sweet
cherrles of'ten eraciked &3 s resgult of the abrorption of water
throu-h the sikin of the frult during rainy weather. Thlas
apparently was not the case Iin sweet notatoes, ' esulig obe
tained by molsture determinations of rosta from irriguted
an< patural relinfall nlots revesled no differences in
molasture contont. Thls indlcates that the lasreaaed crocke
ing In high molatare nlots was not assccisted with lnersased
molsture untakes by the gtorsse roots.

A possible explanation (or the Jiifertnces in absorptlion
ol water LY the cherpy frulit and the sweel potaito storage

root, aside Trom anatomical aspeets, lleg witn the dlilerence
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in development of the two. ‘ecording to Verner and Llodgett
(liii), &8 Lhe swest cherry Irult maturss there 1la a rzpid in-
éereas: in sucar coantent up o & cerbtain stage of metw ibyv.
Daring zhis same time, suseapitlbility to ersciing inecreases.
This 1s due to an increase in the ozmotlc oressure of the
julece., In the sweeil posato, however, susar content did not
inerease sieadily during the season as it 4did in the cherry
{(Table 2h).

Data presenied in Table 10 indicate that an increase
in yieid in high soil moisture plotz ocourred near the end
of the season. It would apnear that the higher incidence of
eracking ound in these plots may be assoclated In soms way
with this increase in yield. Fl-Kattan (11) has sugzested
that growth cracking results from internal pressure gencrated
by the expanasion of the vascular eylinder when ithe outer
tissues are intetive., e furtler suc-ests that low Lenpers-
tures and molsture delicits may be limiting lactors in outer
tisusue setivity. It is poss1lble Lhe . the low tevperaiures
in Cetober resulted in an inactivation of tls outer tlasues
of the roocts, while the plants In the higk soill molsture
plots were still in an active state of arowth. This may
have repgulted in an Inegreased anount of eoracking in the se
plots.

serner {L5) has proposed thati srowih eracks in Irish
potatoes regult when the development of relatively inra ture
tubers was retarded and then very suddenly accelerated., The

conditions which produced this retardation and acceleration
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were & prolonged drousht followed Ly heavy precipitation,
fesults obtained In the 1941 sesson in the sresent study with
swecel potatoes are in asrzement with Vernerts reporit. Flants
subjoeted Lo prolonsed periods of drought Tollowed by heavy
and contlinued irrication produced & markedly creater amount

of ersciked roots than plants srown under zoniitions of natural
rainfall. “urtheyr, itle amount ol eracking seemed to depend

on the axteht of ihe dry perilod,

Zrowth studies wlth plants aubjected to prolonged
periods of drouxht followed by heavy irrigstion indicated
et the zsrowth of storags roobts decreased sharply during
the dry perlods. After irri-atlon there was a rapld in-
erease in growih accompanied by ineressed cracking, This
iz in agreenent with Hlegattan's thsory that moisture
deflelites may céuse inaciivation of the outer tissue which
would resuld 1n crackin: when srowth was resuned.

Jones and “oore (18) attrihute erackinz in Irish
potatoes to lnereaszed turplidlity resultin. rom &n sxcessive
uptake of water followin; a dry peviod. JTaeillan (23) has
reporited an instance where tubers &) absorbed sxcess mols~
ture in yuanitities as lar:e as 5 per eent o7 the tubers!
"normal® weisht. As & result, heavy erackling losses were 1in-
curred due to the Inereased turgidity.

“tudles with moisture contentl of sweet potato storage
roots Iindlcate that solsture content of the roots was nost
associated with erackinz. During the dry perlod, molisture

content did decrease sli nutly and after irrigetion, moisture
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content was 51ishily hi:her than controls with natural rain-
fall. Towever, an incresase in moisture content wes not
always accompanied by an inerease in crackins. Puriher,
there wasg no apparent assoclation hetween molature content
end percentaze of cracking &t subsegueant samplinca,

Hitroven Level and Craeking: Lutz and co-workers (22),

have reported that high nitreren Tertilizstion inereased the
amount of cracking in Porto Hico sweebt volatoes. usbaum
{29) nasg reporbed similar resulte. [esults ohtained in the
1351 scason are 1ln accord with thess rindinzs. Hirsh nitrogen
fertilization d4did increasse cracking. It was alsoe [ound, [rom
pericile saaplinss, that ths perecentaces of eracking in high
nitrozen plots were hilzher tiroughout the season. No explanss
tlon can bhe oifered for thiz effect, FHowever, it doss not
seem L5 be related to soil molature conditlons., Table 19
shows thet additional nitrogen was Just asz eff@ativé In in-
ereasin: the anount oi eracking under natural rainfall as
under saﬂﬁitgsna of high soll molsture. Thils supcestg that

& number of environmental Jactora may esmbine to ive ihe
high incidence of erackin, .rat has occurred Iln years such

as 3.‘?2{-"’9 .

il fumi-atlon and Craeckings Hesgults obtained from

funigation teste in 1950 and 1951 indicate that the sppllose

tion of diehloropropene«dichloropropane decreased craciking

kR E .. . sy ] % 3 ox gty b oy e
slichbly in most teabis. In 1551 fewer neanastodes were found

in rools irom fumlirated :chan {rom untrested plots. This 1l1s

in sceord wiih ithe results of “ullinas (25) who has reported
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that fumization waz very effeetive in reducing eracking losses.
e belleves that this reductlon In oracking 1s assoclated with
nematode control,

The presence of other soll organisms has &lszo bsen
sgsoclated with cracking 1n sweet potatoes. omoot (35) and
¥oore (£5) have renorted tihat the ineldence of pox is
assoclated with “he amounit of erackin~ in swoel potatocs.

It 1z perhaps silpnificant that in the 1981 scason when cracke
wag prevalent, the plants were only slighily infected wlth
nematodes and no pox way {ound. -his would Indicete that
faetors other than goll orsanlisms are also involved 1In the
erackln: of sweazt potatoes.

srowth studies with storage roots Trom {umisated and
untrested plols siowed uhat fumizstion olften has a suppressing
effect on growth (Table 15). It is possible that this effect

may be assoclated in some way with cracking.

Size of :oots znd Crackins: hesults oblalned In the
1951 season indlpate that larvger sized roots have & greater
tendency Lo c¢rack than sxmsller slged roots. This could
explaln in part the diilerence in susceptinlility to ecraciting
between Narylend Solden and Jersey Orange sweet polatlocs,.
This could also partially explain the increassd percentaes
ol eracking ns the sesasosn progressed,. It would seem logleal
that this could explain the inereased cracking osund Iin the
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presented in the "liesults" ssctlon for the 1951 season,

however, do not bear thls out, indicating thet factors other
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than alize of the rosts are resgpongible for ihe inerecased

T8 1€ o

eracking

e

Srowth te-ulators snd Cracking: THesults obtalned in

the 1951 season with follar sprays of napthalence acetie
acid (Ra4) indleamte *hat 1000 ppm of tris rrowth regulator
reduged eracklag in sweet potatoes gisnifieantly. “lwmilar
resulits have been ohtalned by Dulloelk {(10) with sweet
cherries using mnueh lower concentrations.

Thimann {37), working wlith pea plants, found that one
o the primary funciions of rowih rezulators is the ine
hibvition of -rowth, Me further showed that hicher concene
trations are requlred bto inhlibit zrowth of vines than roote.
This suzgests thal HAh may have had an Inkibliting or repu-
latla: ef¢el om rapl? srowth of roots ant thus decreased
Lhe perecenta e of oracking.

An alternate itheory would Be that NAA ineressed the
plastisity of eell walls. Thisz e”feet would allow Tor
further expanzion of the roots., This ith=zory would he in
apreamsnt «13h reports by Yeyn {17) who has reported that
a "zrowth hormone® inecressed the plasticity of the oat
coleopitile cell wall.

Summary: Hezults obtalnsed from thees astudlses su-neat
that erscking in storajc roots of bthe sweet potato results
from san unbalaneced rowth rate ratheyr than an osaotlic force.
This would Imply thad @ny froator whieh econtribates to this
unbslance is a fsctor to be conaidered in this provlem,

201l moisiure rels tionshnlps, nitroren fertilizztion and
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infury by £01l orr-anlsuws are all imvortant sontribwuiling
faptora, Yowever, aontrol) of ans or 3ll of thess wi1lll not
nanessavily arevent cranking slnee other factors may bhe
Jast as I=mportant.

Peaulta from the 3011 molature studies indleste that
productl on of aswset notatons under condit!onz of conslant
mofature suuply durin- geassns of proncunced droucht will
dzereass erackin-. Yowever, the coonomie Teazihility of
thila Tor partial ncontrol of eraeclking 1o doubtiul.

Invepti-ation of the use of ohloropropenc-dichloroe
mane mlature ghould nob be abeadoned entirvely. “Turiher
reses ~oh may »rove the valuae of ithisz shemieal in sells badly
infested #lth nomatodes.

LY

The 21 1-1% fneresge In the amowunt of erszclhing vreosulilng

troven appllications a2inece vield was also Ineresged by the

The use of napthalene scetle acld 1¢ nne o e most
promi=zing approacshes to the protlem of ersckine Iin thie sweet
notate, It mar later prove proctical to nmake applicatlons

of P44 to redues cracking in the ¥arvliand Colden sweet potato.



Pield and greenhouse studles wers conducted with factors
assoclated wilh crackings in swest votatoes, The main lactors
under consideration were sa1l molature relotlonsahins, Injury
by soll or.anlisms, end nltrogen fertilization. Addiilonal
studlies were made on varietal susceptibllity snd the effect
of ioliar applicaitions of napthalene acetic acld In relation
to eracking. The ressults msy be gsummmrliszed ss follows:

1. It was found thati eracking in Varyvland Colden
sweet potatoes was more pronounced in plots subjected to
orolonged dry perlods, followed by heavy irrigastlion, then
control plots »ith natural rainfsll. FPercentsge of oracking
wag directly related to the extent of the dry period,.

2e Conditions of heavy and continued lrri-ation
throu:shout the srowing season slishtly lneressed the amount
of erackin: as compare’l Lo conditlons of natural rainfall
in & seagon whoen erackling was prevalentd.

3. Soil fumiretion teats with diehloropropens-
dlehloropropane mixture (D0) indicatel thati eracking was
8li-htly reduced by this cohomical. |

L. HNematode test crops of tomatoes, cantaloupes,
and snap beans indlcated Lhat root knot nemaiodes were
present in the szoll. ISwect potatoes, however, were lound
to be only slichtly infeeted with nemnatodes, Pumigation
with DD markedly decressed the injury by nematodes in sll

eropa.
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£« In a year whoen crackin: was prevalent, perw
centarze erackin: was ineresgsd by aidltional application of
nitroren., This effect was not 2bserved Iin the previous year
when the amount of eracking was much less,

5. Ko ecorrelatlion was found hetween the anmsunt of
eracking and moisture eontent »f the roots. <imilarly there
wae no apparent melatlonship hetween percents-e of cra-king
and ithe cavtohyirate compositlon of the storaze root.

7. Deterainations Tor total nitrogen revealed
no conslstent rel-tionahips botwesn percentasze aracking and
nitrazen content of roots, vines, and leavea.

8. ™inal roob alze was found Lo be related to the
gmount of eracking. Larger roots stow & much greater
tendensy to erack than maller roots,

| 9. Foliar spravs of naptbalene asetile sucld {¥4a4)
gt 1000 ppm were very effoetive in reducing the amount of

ceracking.
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Appendlx Table 1. HWitrogen content of roots, vines, and
leaves of !sryland Golden sweet potatoes
aa influenced by date of harvest, soll
molsture conditions, nitrogen level,
and soll fumiration. 1950.

¥itrozen content (mgm./mm. dry wt.)
Variable Faestor Aoots Vines Leaves

Harvest date
July 15 13.1

35.3 -t
August 1 15.1 30.0 8.7
August 17 12.2 27 .8 7.9
August 27 12.2 29.3 i 3
September 1l 11.2 23.5 h2.2
Zeptember 29 10.1 15.7 33.3
%01l moisture condition
High soil moisture 11.3 25.6 36.5
Alternating aoll
moisture 13.2 28.8 37.1
Natural rainfall 12.5 26.5 37.8
Nitrogen level
Low 11.5 25.0 36.2
High 13.8 28.9 39.3
Pumigation
(1bs,.DD/acre)
None 12.1 26.6 37.2
Loo 12.2 27.3 38.3

#leaf{ samples for flrst harvest were losat.



Aprendix Table 2. HNltrozen content of rpots, vines, and
lsaves of Maryland Jolden sweet potatoes
as influenced by goll molsgture condi-
tions and dats of harvest. 1950.

Witrogzen content

So0il molisture (mﬁm./gm. dry wt,.)
Harveat date condition Hoota Vines Leaves
July 15 High asoll molsture 13.0 34.2 —-—-l
Alternating asolil
molsture 1.2 36,2 -——
Fatural rainfall 1z.0 35. -
August 1 Kigh soil moisture 15.2 27.8 60.4
Alternating soll
molsture 15 .4 36.4 55.7
Natural rainfall 1.7 26.1 59.9
Auzust 17 Hiszh soill molsture 11.7 27.0 1.8
Alternating solil
molsture mnl 3!@.‘7 §3¢1
Hatural rainfall 10.8 21.9 48.8
Aumast 27 Hizh soil moisture g.6 27.8 1.2.7
Aliternating soll
slsturs 12.0 27.9 L .8
¥atural rainfall 1h.9 32.3 3.5
September 1l High soll moisture 9.7 2.6 La.8
Alternating soil
molsture 13.2 22.9 L3.6
¥atursl rainfall 10.7 26,0 %0.3
September 29 Hizh soll moisture 8.5 15.0 2.0
Alternating soll
moisture 10.2 14.38 37.2
Katural rainfall 11.5 17.2 3&.&

L.ea?y samples for first harveat were lost.



Appendix Tabdle 3. HNlirogen content of roots, vines, and
leavea of MWaryland golden asweet potatoes
as influenced by nitrogen level and date
of harvest., 1950.

liltro-
gen Hitrogen content {(mgm./gm. dry wt.)
Harvest date level Roots Vines lL.eaves
July 15 Low 11.5 32.4 -
Eizh 4.5 38.3 -
August 1 Low .1 26.6 s6.0
Hich %%.s 33.5 60.9
August 17 Low 10.2 25.1 L5.6
High 1.1 29.6 50.1
August 27 Low 11.6 28l ki.?
High 12.7 30.2 jdpo
September 1l Low 11.1 22 .0 Li.7
High 11.2 25.0 Laa.T
September 29 Low 9.7 1%.6 29.9
Figh 10.4 16.6 37.2

lLeat aampl@ﬁifor first date of harvest were lost.
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Appendix Table L. Wltrosen content of roots, vines, and
leaves of ¥aryland Tolden sweel potsatoes
a8 influenced by soil fumigalion and date
of harvest. 1950.

Funlga-
tion .
{1bs.Dn/ XKitrozen content (mom./gn. dry wt.)
Harvest date acre) Rootis Vines Leaves
July 15 Kone 13.2 34.5 -l
Loo 13.0 30.2 ——
Augzust 1 None 15.1 28.6 Eﬁ.g
Loo 15.0 Nn.5 7
August 17 None 12.0 28 .6 7.6
Loo 12.4 27.1 48.1
August 27 Hone 12.2 28.9 Lhi.2
Loo 12.2 29 .7 4h.3
deptember 1l Hone 11.2 23.2 Li.o
Loo 11.2 23.8 Lo
september 29 Hone 10.0 lﬁ.] 35.7
L0o 10.0 15.5 n .0

lLeaf samples for flrst harvest were lost,
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Appendix Table 5., ffeet of date of harvest, soil
funiretion, nitrogen level, and soil
moisture conditions on moisture cone-
tent, alcohol insoluble solide,
reduclng sugsars, and total sugars
of Haryland CGolden eweeil potatoes.

1950,
Redueing Total
¥Moiasture A.T.2. Sugar sugar
Varlable faector {per cent)(per cent)(mgm./on.) (ngm./zn.)
Date of harvest
July 15 ?%.6 195.6 11.7 36.3
August 1 T76.7 17.3 Tl 28.5
August 17 77¢? 15.9 10.0 39.8
August 27 77.% 17.8 i2.h 3.6
September 1l 75.0 20.9 10.3 3.7
Jeptembaer 29 ?5.0 18.9 L7 22.7
Fumigation
{(1bs.Dn/acre)
None 760 18.2 10.2 32.2
00 75.5 18.6 11.3 3.k
Hitroren level
Low 76 .5 18.5 10.5 32.6
High 72.3 18.3 10.1 38.8
201l molisture con-
dition _
Natural rainfall 75.5 18.6 8.7 31.8
Alternating soil
molsture 76.7 18.8 9.9 33.1
High soll molssure 756.0 18.0 1z, 33.6




Lo
o
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Appendix Table 7. iffeet of nitrogen level and date of
harvest on molsture content, alecohol in-
soluble s0lids, reducing sugars and total
sugars of Maryland Golden sweet potatoes.

1950.
Heducing “Total
Hitrogen Molsture AesleFe sugar Bugar
Harvest date level (per cent)(per cent)(mgm./rm.){men./om.)
July 15 Low 7h .3 20.1 13.1 38.9
High 5.9 19.0 10.4 33.1
Auzust 1 Low 76.3 17.6 5.8 aé.g
Figh 77 .31 17.0 .0 ik IR
Auzust 17 Low 784 15.0 15.3 38 .5
High 77.4 15.7 13.2 Gl.2
August 27 Low 77.0 17.9 1.6 35.3
High 77.1 17.7 11.5 33.9
September 1, Low 75.9 20.5 9.2 32.2
High 7L.0 21.3 11.1 35.3
september 29  Low 72.3 18.8 .8 22.9
High T6.7 18.9 L.b 22.5
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Appendlix Table U, Urfeet of soll fuamlgellion and davte ol
harvest on acisture content, alcohoel ine
snlubls sollidez, redueing cigars and teobtal
sugars of Yarylaad Golden sweet potatoes.

1950,

Fuaslpa-

tion Heducling Tatal

{1vs.20/ ¥olsture  5.1.% sRIRT ugRY
Barvest date acre) (per cent){per csmt){mva./@m.)(mﬂmg e )
July 15 None ?A.? 19.1 11, 35.
August 1 Yone 7% a5 17.0 T3 28,2

190 760 17.1 8,2 29.0
August 17 Hone 76.0 16.0 15.3 8.0

Loo 77.8 15.7 13,3 11 .7
August 27 Hone T7.3 17.7 2.8 3@ 8

.00 77.5 17.9 13.4 3k
september 1l  None 7h.2 20.3 10.0 ;

Loo 73.6 21.5 10.7 35.0
september I lione 77 .5 19.1 el 23.3

Loo 78.3 13.6 §.3 22.1




Appendlx Table §. Nitrozen content of Maryland Golden
aweel potatoes as influcnced by date

of harvest, fumigation, nitrosen level,
end irrigzation.

1951,

Hitrogen content {mgms./om. dry wt.)

Variable factor noots Vines Leaves
Harvest date
July 23 12.5 38.0 51.1
August O 11.6 25,1 53.9
August 20 9.0 28.0 iZ.Q
September 3 .5 20.8 6.1
September 17 9.7 17.0 ul,g
September 290 8. 16.6 37.
L.%.D. 5% level N LT 1.6
7 value 53.63 1567.13 119.90
Pumligation
(1bs.DD/ncre)
None 10.0 26.1 &Z.O
200 10.1 26.1 L6.4
# yalue «10 .05 1.57
Hitro-en level i
Low 8.6 23.9 4l l
High 11.6 28.13 L9.0
L.2.D. 5‘:3;:’ level , -i}, .% «9
¥ value 205,15 502.63 g8.72
201l molsture
conditions
Natural rainrsll 10.6 27.1 L6l
Irricated 3.6 25.0 LG.9
L.3.0. 59 level 4 4 NeSe
P value 3.91 12.01 .94




Appendlx Tanle 10. Hliroszen content of Haryland Golden
sweat potaloes as influenced by date
of harvest and irvrigation. l?pl.

Hitrogen content
(mﬂm./gm. dry wt.)

Harvest date 20ll molsture foots Vinesg Leaves

July 23 Hatural rainfall 12.9 39.9 Va.g
Irrizated iz2.1 30.1

August 6 Natural rainfall 12.2 37.1 55.5
Irrizated 11.1 35.1 521

August 20 Natural rainfall 9.0 30.1 0y
Irrigated zjah. 2(/ 0 ‘ 9.1}

September 3 Natural rainfell 10.7 22.0 LE.5
Irrigated 8.3 19.5 k6.7

September 17 Natural rainfall 9.2 17. kD.Z
Irrigated 9. 15, hi.

September 29 Hatural rainfall 8.7 16.5 35.7
Irrigated 8.0 16.7 .7

L.gt:§l

5% lavel l.2 103 301
F valuse

(interaction) 2.92 12.88 L.75
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Appendix Table 1ll. Y¥itrogen content of Narvland Golden
sweet potateoes ss Influenced by
nitroren level and 3ate of harvest.

1951,
Nitro-
zen liitrogzen content (mgm./m. dry wt.)
Harvest date level Hoots Vines Leaves
July 23 Low 11.5 36.3 49.0
High 13.7 39.7 53.3
August & Low 10.3 33.6 50.6
High 13.0 3.5 57.1
August 20 Low 6.8 25,2 47.2
High 11.2 30.8 £2.6
September 3 Low £.0 19.1 Ll .6
Mgk 10.9 22 .4 L7.6
September 29 Low ?.ﬁ lg.? 35.8
High G ol 18.5 39.8
LeS.Ue 5% lovel l.2 1.3 H.9.
P value (4interaction) 3.l3= h.37% 1.1k

#21isnirficant at 54 level.



ol

Appendix Table 12. HWitrozen content of roots, vines and
leaves of Maryland Colden sweet
potatoes ag influenced by date of
harvest and soil fumigation. 1951.

Tumiga-

tion

(1bs.DD/ Nitroren content (mgm,/sm. dry wt,)
Harvest date acre) Roots Vines Leaves
July 23 Hone 12.7 38.8 51.2

200 2.y 37.1 71.0
aupust & Hone 11.7 35.1 53.9

200 11.5 37.1 53.9
Auzust 20 None 8.6 28.4 0.7

200 9.4 27.7 ho.1
september 12 None 9.9 20.8 &6.%

200 9.1 20.7 Ls.
Septeaber 17  lone 9. 16.7 hi.s

200 9.9 17.4 Li.o
september 29 lone 8, 16.6 8.0

200 e.g 16.5 37.6
L.S.D. 5% level ¥.3, 1.3 N.5.
¥ value {interaction) 1.62 6.89 .25




Appendix Yable 13. Hitrosen conteant of roots of Haryland
Colden sweel potatoes ss influenced by
s0i1l molsture conditlons and soll
fumligation at date of narvest. 1951.

Nitrogen content

Soil (mgms./cm.) when harvested:
Molsture Tumlization July Auz. Aus. Jept. 3Zept. Sent.
Sondition {1lbs.DD/acre) 23 6 20 3 17 29
Natural

reinsall one 10.8 13.1 11.% 8. Te2 7.9

200 1i.7 11.0 8. .5 8.2 .4
Aversage 11.3 12.0 10.Y 8.3 7.7 8.1
4 weeks
pratecﬁ@dl Hone 1.7 10.0 10.9 7.3 6.0 5.9
200 12.8 12.8 7.5 7.5 4.0 6.3
Average 13.7 11 9.2 7.4L 6.0 6.1
& wecks 1
- protected Hone 11.9 13.0 1.6 6.1 7.1 5.
200 18.7 12.2 10.1 7.0 B.2 5.6
Averazs 15.3 12.6 12.3 5.8 7.6 6.0
Averzze (&ll
moilsture
conditions) None 17.5 12,0 13.% 7.2 6,8 6.2
200 .4 12.0 8. T«7 1.5 7.1

1Plats were protected from rainfall for the perilod
indicated,



Appendix Table 1lli. “Iltrozen content of vines of faryland
itolden aweol 7no.aboeg pg InTlu2nced by
g01l moisture conditions and soil
fumiretion at Adcte of harvesd. 19f1.

M1bro-cn conrent

Soll (mams./;%.) wien havyvegied:
Molature Fumigation July Aug. suz. Sept. 3Zept. Sept.
Gondition (1bs.DV/acre) 23 A 20 3 17 29
Katural

ralinfall Xone }4.1.8 32qi} E?QO 1900 1)2:2 15.8
200 37.9 37.1 30.7 192.7 1 156.0
Avera e 39.8 3.7 25.8 19.3 14.0 15.9
I, weeks
protectedd  None ﬁg. he.l 29.9 21.6 12.8 1.6
2{39 3 ﬁ 1\5—6 8 21.6 El .7 13‘0 3:?;3
Averagze Loty K1 250 21.6 12.9 15.9
6 weeks 1 A !
protected™ Hone ag. 33.7 26.1 12.1 13.0 1i.0
2{)0 3 - 35 3 23.2 l{.) 5 15;5 3.5';43
AVEDG S 1.3 38,5 28,6 18.8 1.2 1h.6
Averzgze (all
molasture
conililona)iione &1.& 37.7 27.7 17.9 13.0 15.8
200 39.0 38.7 25.0 20.0 14.4 16.2

1Plats were pdrotroeted Trom rainfall lor the period
mdicﬂt@dc



Appendlx Table 15. HNliropen content of lesves of Haryland
Goldea swesl potatoes as influenced by
sol) wmelsture conditions and soll
Sumloatlon al date ol harvest. 1551,

Xitrorsen content

S0il (mgma./em. ) when harvested:
Holature Mamioatlion July Aup. fug. Sepb. Sept. nept.
Conditlon (1bs.oD/acre) 23 6 20 3 17 page)
Natural . ‘

rainiall Tone 95 49.8 Lu.6 L13.1 35.0 32.7

200 16.9 9.8 Le.l LE.L 35.5 33.7
Average kg.2 49.8 Lg.6 L4h.2 35.2 133.2
L wecks )
protected lione 49.9 L8.7 L7.1 L6.6 36.2 32.5
200 Lh.5 50.9 3.0 LL.6 35.4 36.0
Average 7.2 9.6 ks.s Ls.6 35.8 3h.2
6t weeks 1 x
provested lione 42.2 50.9 hyel 39.0 3%.9 3z.8
200 50.5 55.3 L6.9 L[5.0 36 35.0
AvVersze 6.3 53,1 45.5 L 2.0 35.6 133.9
Average (all
@mols lure ) i ; - %
conditions Hone 47.2 45.8 45, 2.9 3§.% 32.7
200 3.}.‘%.9 gz G l{.f;.g. %_;s-{) 350 31{..9

lpiots weve protecied from ralnflall for the period
indicated.
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